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Instructions

1. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

2. Keep the
‘ Background
Information and
make a copy of
the checklist for ]
future reference. ‘

Checklist.

* Check the “yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response requires
further attention.)

3. Complete the '

*+ Make comments
in the “Notes”
section as
necessary.

4, Return the checklist
portion of this
document to the
IAQ Coordinator.

Building and Grounds
Maintenance Checklist

‘Name: &(PJ:Q.] MJJ*"OM
School: Aﬁj_‘l’_j_ml_;qu Sd@iﬁéﬁﬂﬁ%_—

Room or Area:

Signature:

Y JUJ% %Date Completed: LY/ i, 7 -

1d.

le.

1f.

lg.

1h.

1i.

1j.

3a.
3b.
3c.
3d.
3e.

. BUILDING MAINTENANCE SUPPLIES

la.
Ib.
Ié.

Developed appropriate procedures and stocked supplies for spill control

Reviewed sopply labels . ovmmmmimumeninmmmmmamaasmysnms s

Ensured that air from chemical and trash storage areas vents to

the DtA00IS s R R R R T e S T iiE

Stored chemical products and supplies in sealed, clearly labeled

COMEAINEES svorvsmeres enonsssasrarssnsesssssssransrmonnsseasensseansansssansssrbssns s sassss srsessa pasmusmssons
Researched and selected the safest products available..............c.ccocee

Ensured that supplies are being used according to manufacturers’

TS EIBETONS & s vomwsnanis voms i e o e e s s sw o

Ensured that chemicals, chemical-containing wastes, and containers are

disposed of according to manufacturers’ instructions ..........ccocvevivvenenearens
Substituted less- or non-hazardous materials (where possible) .................

Scheduled work involving odorous or hazardous chemicals for periods

when:the'schiool is unogeupied.usnmusmennaawasseasraas

Ventilated affected areas during and after the use of odorous or

hazardoiy CHEMIBAlS vormmmms s s s S s TR AR

. GROUNDS MAINTENANCE SUPPLIES

. Stored grounds maintenance supplies in appropriate area(s) ..........cooervene.

. Ensured that supplies are used and stored according to manufacturers’
IS DI RTONTS i s o i T SR o S SRS

. Established and followed procedures to minimize exposure to fumes

FTGTEBUPPHES sxsivmssimssms oo e s s s ss s e sk
. Reviewed and followed manufacturers’ guidelines for maintenance..........
. Replaced portable gas cans with low-emission cans..........ccooeeervecennecnene

Stored chemical products and supplies in sealed, clearly-labeled

COBTHITIETE civsssinumsmins s s poss vassirs s ore s 0y S S e e SO B SR 343

. Ensured that chemicals, chemical-containing wastes, and containers are
disposed of according to manufacturers” INStrUCtioNS ........ccoivenviiieiirieees

DUST CONTROL

Installed and maintained barrier mats for entrances ............c.ococeiiiiiiinns
Used high efficiency vacuum bags .........ccviiiniiiiiniinninnnn.
Used proper: dusting feChniquies covcmmnmniass i i ms s
Wrapped feather dusters with a dust cloth ...,
Cleaned air return grilles and air supply vents ...

No N/A
g a
a a
g a
g a
g Qa
a a
g a
a a
g a
a a
o A
o A
o 4
o 4
o &
m |
o 4
a aQa
a a
g aQ
a a
a a



4. FL S —
OOR CLEANING Yes No NJ/A :
4a. Established and followed schedule for vacuuming and mopping floors.......... @ 0 0 K
4b. Cleaned spills on floors promptly (as NECESSAIY) ....c.cccveieviireiieiiieeiiieciieenae K Q Q )
4c. Performed restorative maintenance (as NECESSArY) ..........ccooveeeveeeeioierevinsnnnns P’ a aQ .s
)
]
5. DRAIN TRAPS 4
5a. Poured water down floor drains once per week (about 1 quart of water) ....... @ O 0 :
5b. Ran water in sinks at least once per week (about 2 cups of water)................. g 0O 0O ’
5c. Flushed toilets once each week (if not used regularly) ........ccoocoviiiininnn. ﬁ a a
6. MOISTURE, LEAKS, AND SPILLS
6a. Chiscked for moldy oS! wusmmsimmmanmesmsm sz o it A QO Q
6b. Inspected ceiling tiles, floors, and walls for leaks or discoloration (may
indicate PEriodic 1€8KS) . ..ccuurvuuermeeruceie ettt A O 0
6¢. Checked areas where moisture is commonly generated (e.g., kitchens,
locker rooms, and bathrOOIMS) .....ccovverieriniiiieiie e neana @ a a
6d. Checked that windows, windowsills, and window frames are free of
COTAENSATE . ccvrusmnsssasommmrss s s o S T B A VA F a a
6e. Checked that indoor surfaces of exterior walls and cold water pipes are
i T W) VT T e e IR o R et LR N R ﬁ o a
6f. Ensured the following areas are free from signs of leaks and water damage:
Indoor areas near known roof or wall 1€aks ........cccocviveninicnieinnnsinesvnerennans F a a
Walls around leaky or broken Windows..........cceeeereneseseoresieniesieeiesreeseesseens ;f a a
Flaors and cellings under pIumibDINg os s @a a Q
Duct interiors near humidifiers, cooling coils, and outdoor air intakes ......... }ﬁ/ a o
7. COMBUSTION APPLIANCES
7a. Checked for odors from combustion appliances ..........cccoeveveeniiiecrniennnas d a aQ
7b. Checked appliances for backdrafting (using chemical smoke)..........cc.ceeueee ﬁl [
7c. Inspected exhaust components for leaks, disconnections, or deterioration...d O O
7d. Inspected flue components for corrosion and s00t ... 4 o o
8. PEST CONTROL
8a. Completed the Integrated Pest Management Checklist............cccooveivviuiinnnnnn. {{ a a
NOTES
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: ! Waste Management Checklist
4 ]
‘ ) [ |
‘ s Name: IZ'EQQMJ\ H@I‘i’d’m 1
L] [} =
‘ : | schoot: _Amity Middle Schal O (Gn5L |
1 -
: o ‘ Room or Area: 84./3 léfl\ﬁ WAde Date Completed: ‘
§ )
H % | Signature: .
: » | |
. 1. WASTE MANAGEMENT
| Instructions | Yes No N/A
la. Ensured that waste containers are appropriate for use (for example,
| ¥ I;eaz tha. (A do d ‘ food waste containers should have lids) ..o A 0O 0
thicBg;igrl?oS;gn Ib. Ensured thatwaste containers are Ined . aimi s 4 0 Q
‘ Information for lc. Ensured that waste from art, science, vocational classes, etc., are
this checklist. handled separately o 4 o o
1d. Labeled recycling bins clearly .......cocooviviiniiiiinnsce e @ 0O Q
2. léeeE the d ‘ le. Ensured number of bins and dumpsters is adequate...........c.ccoeiiviciniiniicnnnns g Q C
In?‘gr?'r:gtl;cr:n and 1f. Ensured appropriate location of dumpsters (i.e., away from air intakes,
Wiaka:d Gopy 6f ‘ doors, and operable windows in relation to prevailing winds) ...........ccce.ee. a 0O QA
the checkli’?t( for lg. Ensured waste containers are emptied regularly .........cocvvviinincicncrnne, a 0 a4
future reference. ' Ih. Ensured appropriate waste removal schedule ... a 040 04
| h 1i. Ensured waste is stored in a well-ventilated room ..o, A Q4 O
2 %?‘lg]cilj(l?stte Hre 1j. Ensured any exhaust fans in the room are operating properly ........cccovvenee, a 0 04
) 1k. Checked waste storage areas for odors, contaminants, or signs of vermin..... ﬁ a a

‘ * Check the “yes,”
‘ “no,” or
“not applicable”
| box beside each
| item. (A “no” NOTES
' response
requires further
attention.)

in the “Notes”
section as
necessary.

4, Return the checklist
portion of this
document to the

‘ IAQ Coordinator.

‘ « Make comments ‘
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Instructions

. Read the IAQ

Backgrounder and
the Background
Information for
this checklist.

. Keep the

Background
Information and
make a copy of
the checklist for
future reference.

Complete the
Checklist.

« Check the “yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

« Make comments
in the “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Walkthrough Inspection Checklist

Name: 5’!«@&!’ 2 MN toni
School: Aﬁ f &:dd[ﬂ .5’(:4@/ ﬂ[o)@e_

Room or Area: -Idiﬂg_up Date Completed: (-1 ? ‘{

NV -t

Signature:

1. GROUND LEVEL

Yes No N/A

la. Ensured that ventilation units operate properly .........ccccocociiiniiiiiiicinnn g Q 0O
Ib. Ensured there are no obstructions blocking air intakes..........c.ccooiiniiiniiinen @ O 0O
le. Checked for nests and droppings near outdoor air intakes .............c.ccoecevene d 0o 0
Id. Determined that dumpsters are located away from doors, windows, and

ONEAOOT AT ADEAKES: «.uncsivnessinsinnssibssisnssstasnibineniivheniinsiniss asisssseiosstsnsnsmsnbssasasas d o o
le. Checked potential sources of air contaminants near the building

(chimneys, stacks, industrial plants, exhaust from nearby buildings) ............ ﬁ a Qo
If. Ensured that vehicles avoid idling near outdoor air intakes .......c.....cocevvvnnne ﬂ a a
lg. Minimized pesticide application ............ccovvveeererssrresnserrisinssnsssssssssnnennnd @ U
1h. Ensured that there is proper drainage away from the building (including

FOOF AOWNSPOULS) ©....vvovvoeeseeeeeeeesee s sees et emsesseaasaesassasssees A Q0 0
li. Ensured that sprinklers spray away from the building and outdoor

BT ATVERIEE o cvvimasvnis oot s s T T A SR R TR g a ﬁ
1j. Ensured that walk-off mats are used at exterior entrances and that

they are-cleaned teguldnly . coovmmmsramairi e Eaas ﬁ’ a o
2. ROOF
While on the roof, consider inspecting the HVAC units (use the Ventilation Checklist).
2a. Ensured that the roof is in 2ood condition ..o @ o 0
2b. Checked for evidence of water ponding .............cccccooiviiiiiiciiccecenae g o 0
2c. Checked that ventilation units operate properly (air flows in) .........ccocooeeinins ﬁ a a
2d. Ensured that exhaust fans operate properly (air flows out)...........ccooovrninnnen. g 0,
2e. Ensured that air intakes remain open, even at minimum setting ................... a a4
2f. Checked for nests and droppings near outdoor air intakes ..o @ O 0O
2g. Ensured that air from plumbing stacks and exhaust outlets flows away

from: ontdooT AT INTAKES ..vuersciarsmsinssinrssisssan misess ionamser st al s e 6 a Q
3. ATTIC
3a. Checked for evidence of roof and plumbing leaks ..........cccoimiiiiniiiniiininncnns a a |
3b. Checked for birds:and Animal DEEES .....c....:wsuressismsmissssmrssasiasemg a a

4. GENERAL CONSIDERATIONS

4a. Ensured that temperature and humidity are maintained within

ACCEDIRLIC TAIPER . oot i o T AT S TSRV TR T ARSI R S ewA g Zf g O
4b. Ensured that no obstructions exist in supply and exhaust vents ..................... B O O
46 Chisckat Forodrs v umismismasmumiasssmaswsiisises sy A, 0 0O
4d. Checked for signs of mold and mildew growth .........ccocooviiiiiniinniinn, p/ a Q



4. GENERAL CONSIDERATIONS (continued)

4e. Checked for signs of water damage ..........c.cocooeuevcverceeceeeeccieeec e

4f. Checked for evidence of pests and obvious food sources
4g. Noted and reviewed all concerns from school occupants

Yes No N/A

5. BATHROOMS AND GENERAL PLUMBING

5b. Ensured proper drain trap maintenance:
Water is poured down floor drains once per week (approx. 1 quart of water) ﬁ

Water is poured into sinks at least

once per week (about 2 cups of water) ....

Toilets are flushed at least once per week ..o

6. MAINTENANCE SUPPLIES

6a. Ensured that chemicals are used only with adequate ventilation and when

building is unoccupied..................

6b. Ensured that vents in chemical and trash storage areas are operating

PIOPETLY et evesreerene

5a. Ensured that bathrooms and restrooms have operating exhaust fans ............. ;

4

o

6¢. Ensured that portable fuel containers are properly closed .......ccocoovvvvivverennen, ,B’
6d. Ensured that power equipment, like snowblowers and lawn mowers, have
been serviced and maintained according to manufacturers’ guidelines..........

7. COMBUSTION APPLIANCES

7a. Checked for combustion gas and fuel 0dors ...
7b. Ensured that combustion appliances have flues or exhaust hoods...................
7c. Checked for leaks, disconnections, and deterioration ...........coevveevevrcennene,

7d. Ensured there is no soot on inside

8. OTHER

or outside of flue components..................

8a. Checked for peeling and flaking paint (if the building was built before

1980, this could be a lead hazard)
8b. Determined date of last radon test

a Q
a a
a Q
a Q
a Q
a a
a
o Qa
a aQ
Q Q4
a a4
a Q
o Q
a Q
a 0
Q a
a a

\l
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»
»
»
»
»
4
L]
»
»
»
’
’
»
»

- -

NOTES



Integrated Pest Management
Checkllst

‘ Name:
| 2%,lﬂate Completed: [~y \
[

School:

VY VYV vy vyw vy wY

| Room or Area:

Signature: ‘A&

L 1. OFFICIAL POLICY STATEMENT
Yes No N/A
1. Read the IAQ : . o ; ;
Backgrounder and la. Developed or located the school’s official policy statement for integrated
t management (IPM)...oiiammmiiiossmssssmsssisissssisssissssiorsssessssiassassasins a a
the Background pes g
Information for
this checklist. 2. DESIGNATING PEST MANAGEMENT ROLES

2. Keep the 2a. Assigned and trained a qualified person to be the pest manager.................... @ o o
Background 2b. Involved decision makers in the IPM program ..........cccocoevcoevcnccncrnininenn. A 0O 0
Information and 2c. Educated students and staff (the occupants of the building) about IPM
make a copy of and asked them to keep their areas clean and free of clutter ...........cc.cc.c........ Aap 0O 0
the checklist for 2d. Encouraged parents to learn about IPM practices and implement them
future reference. A O s e R T T S T s S T R T T s d Jﬁ a

3. Complete the 2e. Developed a program to educate and train all IPM participants..............jd 0 QO
Checklist. 2f. Included language about IPM into contracts with pest management
- Check the “yes,” O STV cmviosossn s e 5553 e A S R B3 S AT g a Q

“no,” or
“not applicable” 3. SETTING PEST MANAGEMENT OBJECTIVES
box beside each : o sy
item. (A “no” 3a. Set appropriate pest management ol;.uectwes for schoql bu1]d!ngs (such as
preventing pests from interfering with students’ learning environment
response . . 5 iitas
requires further and preserving the integrity of the building structure) ,E( a a
attention.) 3b. Set appropriate pest management objectives for school grounds (such as
providing safe playing areas and the best athletic surfaces possible) ............. Zf a a
* Make comments
in the “Notes”
SHCHOI 45 4. INSPECTING, IDENTIFYING, AND MONITORING
necessary. 4a. Inspected all buildings and grounds for pest evidence, entry points,

4. Return the checklist food, water, and harborage SItes ...........ccoovereririeenieniireie et /a a aQ
portion of this ‘ 4b. Identified potential pest habitats in buildings and grounds ....... D FT a a
document to the ‘ 4c. Pinpointed the source of any current pest problems ..., @ O Q0
IAQ Coordinator. 4d. Monitored to determine the extent of pest problems and to estimate pest

! POPULALIONS -...o.oovoiiiis et emee st ss et g 0 Q
4e. Developed plans to modify habitat (for example, exclusion, repair, and
sanitation efforts) to prevent or resolve any pest problems ..........c..cocvvviniane Q' a a
4f, Established a monitoring program that consists of routine inspections to
estimate pest population levels and identify evidence of pests and _
POtERtIAL BABItAL it e s s ainy o



5b.

5.

6.

. SETTING ACTION THRESHOLDS
Sa.

Evaluated all available data obtained through inspecting, identifying,

3106 6 13001011 e LS S )

Determined how many pests the school buildings, grounds, and

oeCupants: Can tolBrate . s R v s AR
Set action threSholds ......ocviiieciiiieieee e eb et sae s eeens

PREVENTIVE STRATEGIES

INDOOR SITES
Implemented appropriate strategies to prevent pests from inhabiting the following areas:

6a.

O P
B L U o1 1 T
® GYMINASTUINIS 1ottt ettt e et et be et et see e n et e s seeeneens
9 L OCKOT SOUHIIS ciivisvcssvimmnssvosvetssasmmsineisssons vissmnoas iusseivassovinmsssdnbmiimas siiavss
HOHTTORE, o ssamss v e T T S S A T ST Sh e

» Staff lounges

Yes No N/A

I o o A

[ o

[ oy o A Ay

Oo0ooCcoDO@E

O

O B IO OIS s mm i oo e e B R SR
* Food preparation and SEIVINE ATEAS ..........cceiviveereiiesresrasresresrasesresrasesssenes A
* Rooms with extensive plumbing ..........cc.oooiiiimiiiiiiccece, V|
& MIAHITENATCE ATBAS oy civsemimimrssi et o s s uas T o e S e A
ST iR T R R A R s s e A R |
OUTDOOR SITES
6b. Implemented appropriate strategies to prevent pests from inhabiting the following areas:
D D TONUIEIS vuavnisworssons s e oo oo 8 oo S R S SRS F SR TS a
® PRI TOES s o 05 A A S S S BT D,
» Lawns and athletic fields.........covviiiiniiniiesee e N
» Teaching gardens or EreenhOUSES ........cccovrurmremecmrurissenecseisesense s N
8 O BTN SRS oo Prcmamstes st 53 i A B i N
o L T TS R o oo A e s e s
* Areas with ornamental shrubs and trees .........ooocvieircnincicinnces S
811 15 DR SR ————— Ny
7. PESTICIDE USE AND STORAGE
7a. Explored alternative pest management methods before concluding that
pesticides Were NECERSATY v v e o s B S L it Q

7b.

Te.

7d.

Te.

7.

7g.

Ensured that pest management professionals integrate IPM into their

pest management Methods .......coocveiiiieiciii e

Identified the least toxic, target-specific chemical (or pesticide
formulation) that is the most effective to address the pest problem,

preferably as baitsand granules ............coocoiivciiinic W

Reviewed and followed all label instructions on pesticides and learned

how to properly apply and handle these chemicals ...

Used spot-treatment (or bait, crack, and crevice applications) to apply
pesticides whenever possible and only treated the obviously infested

PR TR BT . ovicssiromisavos ccsuiesaiiis v ik i S swikis S5 o450 S4s e s RS 4 N

Used protective clothing or equipment when applying pesticides..............

Placed all pesticides in tamper-resistant bait boxes or locations that are

inaccessible to children and non-target species.......... RS

oo
¢ po

&
4
4
4
4
L

N R

o
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-
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q

|

b |
Z
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Z
Z
Z

7h.
7i.
7i.
7k.

7l

7m.

7n.

To.
p.

7q.

8a.
8b.

8c.

. PESTICIDE USE AND STORAGE (cont.)

Locked or fastened lids of all bait boxes and placed bait away fromthe  Yes No Nﬁf?

TURIWEY OF thE DX . 1v.versesissssonssossmarsnsssssussmmmmensrsnsuntrsssononsssssasnmesssusens smassssnsssnsans a a
Applied pesticides when occupants were not present or in areas where

they would not be exposed to the chemicals ...........ccccociviiiniieccnenciseeeens ? a
Ensured that school occupants (students and staff) are notified of

upcoming pesticide applications through posted notices and/or letters.......... g 4
Ensured that parents are notified of upcoming pesticide applications

thitghy LSBT s vismssinissmimim R e R s arr e it
Kept copies of current pesticide labels and information on pesticides

BRIV ACCRERIDIE ..o ssncssasirsnsrindinsboaisss i tesissssessastoseos ntasatnonrsnsnsesnsensshassnssesnsnses g
Stored pesticides off site or in areas that are locked and accessible only to J
designated PErSONNEL......scumn s
Ensured that storage areas are adequately ventilated and are located away

from areas prone to flooding or where spills or leaks may contaminate

THEe SRVITOIIMBIE ..cirssnsssisvesisisimmsssamms s i sesviiseisaasiivereis s asmimsmiviss él
Ensured that flammable liquids are stored away from ignition sources .........A
Ensured that pesticides are stored in their original containers and all lids

aré seciraly TaRIONEU .. o usn et e RS TSe EN R a
Ensured that air in the storage space cannot mix with the air in the central
VENTHIATION SYSLEIM L.vvveeeitieeceeie ettt sttt cessesessses s s s e snseesnesseas A

o o

[

0O O OO

EVALUATING RESULTS AND RECORD KEEPING

Ensured that accurate, up-to-date records of IPM practices and a pest E/
management log for each property are Kept .......cccccvivmvmisniseiiinnesssssensrnsesses

Ensured that pesticide records necessary to meet all state, local, and school
board requiremients are MAMGBMED .onnmmunmnsnninmamnsinimreg

Ensured that each log book contains the following items: %

(]

+ Copy of the pest manapement Plan ..oy

» Service schedules for maintenance of buildings and grounds...................... {

* Current EPA-registered 1abels ..o

* Current Material Safety Data Sheets (MSDS) for each pesticide project ....

= Pestsurvellance data Sheets ..o avmminmamneumarassiisimmg

» Diagram noting the location of pest activity, traps, and bait stations........... ﬁ

00000 DO

(]

(.

O™ 0O

()

oooo0ooo

e N 0 Pest icides  Slored N District, The Oistrct viey A
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Instructions

Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

. Keep the

Background
Information and
make a copy of
the checklist for
future reference.

. Complete the

Checklist.

» Check the “yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

+ Make comments
in the “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Food Service Checklist

Name: M LLU}'LAA

School:

Room or Area:

Date Completed: F 2 ,/” ,/A,O&/y

Signature:

1. COOKING AREA

la. Determined that local exhaust fans operate properly (note if fans are

EXCESSIVELY NOISY) wovvvireerircririeireere e eee e T
1b. Checked for odors near cooking, preparation, and eating areas ............ccoeeun. . §
lc. Ensured that exhaust fans are used whenever cooking, washing dishes,

Y1 ) (11110 A T L ﬁ'
1d. Determined that gas appliances function properly .........ccccoovivcininicnicicnnns v.§
le. Verified that gas appliances are vented outdoors ...........c.ocoeoeciiniciiniciincnns 4
If. Ensured there are no combustion gas or natural gas odors, leaks, back-

drafting, or headaches when gas appliances are used ............ccoevrsvcinannns &
lg. Ensured that kitchen is clean after use .........ccccvvmeiciiicincniccscee ﬁ
1h. Checked for signs of microbiological growth in the kitchen, including

the upper walls and ceiling (for example, mold, slime, and algae).................. X
1i. Selected biocides registered by EPA (if required), followed the

manufacturer’s directions for use, and carefully reviewed the

MEthod. Of ADPICAON wsuamsmspusirmmuesussis s s s we G eas W
1j. Verified the kitchen is free of plumbing and ceiling leaks (signs include

stains, discoloration, and damp areas) ...........ceeeeeerierreniiiineieiesisesesiesiens

2. FOOD HANDLING AND STORAGE

2a. Checked food preparation, cooking, and storage areas for signs of insects
and vermin (for example, feces or remains)......c.cccoverecuciiecicieinisessieie s b §
2b. Stored leftovers in well-sealed containers with no traces of food on outside
T 1 (oL L —— N
2c. Ensured that food preparation, cooking, and storage practices are sanitary K@'
2d. Disposed of food scraps properly and removed crumbs ...,
2e. Cleaned counters with soap and water or a disinfectant (according to
SEHOOT POBCY) wsrersesasmassmspssmiuysssbiis oot S is SE sV riona it s
2f. Swept and wet mopped flooTS........cviimnisnimiesisiiese e h’

3. WASTE MANAGEMENT

3a. Selected and placed waste in appropriate CONtainers ............co.ococovivveeriennennenne Q/
3b. Ensured that containers’ lids are securely closed .......ccccccviiiiiiiiiiiiiiiciine F
3c. Separated food waste and food-contaminated items from other wastes,

if possible ........ fSEC4. cdo. 15 Seppctreifeoh o ﬁ
3d. Stored waste containers in a well-ventilated area .............cooooiiviiiininirnnnn
3e. Ensured that dumpsters are properly located (away from air intake

vents, operable windows, and food service doors in relation to

PREVATIRE WATASY ovamsos s i s e S S S ST e Sevs sy Y

O 00 Do ovOoO

O

o0 oo O

Yes No N/A

O 0O OO0 DOoO0O OO

o000 O

00



4. DELIVERIES
Yes No N/A

4a. Instructed vendors to avoid idling their engines during deliveries ................ \ﬂ o a
4b. Posted a sign prohibiting vehicles from idling their engines in '

T RV T YIS e covime e samnsnssssrsusnsaussmmymosssn s s s ammsz e A AR S RN R e S SO 55 a \ﬁ a
4c¢. Ensured that doors or air barriers are closed between receiving area

AN KICTIBN wssivanessin o vonssssmssun s oo T e o Y S EU S TSNS a @
NOTES




‘- - L) - -
: Ventilation Checklist
‘
f
<
1 Name: '})?LQMJ—J? Meytoar
4
g School: fM:rV MILJCM' /(Cééb’/ ﬁfw’i/d
‘: Unit Ventilator/AHU No: ’
L
Room orAre)j M&’dtd (C’ 4#C/Date Completed: ' 3‘) ‘} /
Signature:.__
Instructions |
1. Read the IAQ
Backgrounder and 1. OUTDOOR AIR INTAKES
the Background . .
Information for la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A
this checklist. example - firgesaape floof Plah) suenmmso AT Q lﬁ a
1b. Ensured that the ventilation system was on and operating in “occupied”
2. Keep the INOME oottt ?( a o
Background

Information and

make a copy of ACTIVITY 1: OBSTRUCTIONS

this checklist for lc. Ensured that outdoor air intakes are clear of obstructions, debris, clogs, _
each ventilation OF BOVEIE. .0 enansemmsmnesasemmnmnsasssmasssbames it ot SR o AT B L O e A 0O 0
unit in your school, 1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves
as well as a frequently BIock an iNtaKe) .........cveememremsererreinnseniensnsesssesessessesesasessessessees Q A Q
copy for future
reference. ACTIVITY 2: POLLUTANT SOURCES
3. Complete the le. Checked ground-level intakes for pollutant sources (dumpsters, loading
Checklist. docks, and bus-idling areas) ..........cccocvriininiini s A 0O 0O

If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

* Check the “yes,” toilet, or laboratory exhaust fans; puddles; and mist from

”no," or

. ) B air-conditioning COOINE TOWETS) ... ..cv.vuereereerrseeeeeeeeseeeeeeieies s 44 1 2
bg?(tbaez?(ljl:iglgh lg. Resolved any problems with pollutant sources located near outdoor air
o, st intakes (e.g., relocated dumpster or extended exhaust pipe) .........coevveirnenn ﬂ/ Q Q4
response
requires further ACTIVITY 3: AIRFLOW [3/
attention.) 1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. O a
li. Confirmed that outdoor air is entering the intake appropriately ...........ccooeeee @0 Q

» Make comments
restonae | 2. SYSTEM CLEANLINESS
RS0l ACTIVITY 4: AIR FILTERS

4. Return the checklist 2a. Replaced filters per maintenance schedule ,Zf

portion of this 2b. Shut off ventilation system fans while replacing filters (prevents dirt from

document to the Dl GRS ORI ATINY suivs vmivesnomsms fovidis oo o e S A S VB P A

IAQ Coordinator. 2¢. Vacuumed filter areas before installing new filters.........cocovoeereceriiececennnn, ﬁ(

2d. Confirmed proper fit of filters to prevent air from bypassing (flowing
O R BT AT UOT ccscmonissonscnmos oo 040 i s SR S A

2e. Confirmed proper installation of filters (correct direction for airflow).......... ﬁ'

oD OO0 O
oo Uo o






( 2. SYSTEM CLEANLINESS {continued) 'S
ACTIVITY 5: DRAIN PANS §
2f. Ensured that drain pans slant toward the drain (to prevent water from Yes No N/A '

accumulating) ... g a '
2g. Cleaned drain pans .. - ﬁ a ¢
2h. Checked drain pans for mold and mrldew }2( g a :
ACTIVITY 6: COILS )
2i. Ensured that heating and cooling coils are clean /E( o 0
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean ..., ﬁ Q g
2k. Ensured that ducts are clean ......vnncnne e }ﬁ Q aQa
ACTIVITY 8: MECHANICAL ROOMS
2l. Checked mechanical room for unsanitary conditions, leaks, and spills ... Zf Q Q
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash

chemical products, and SUPPLIES ... s s a o

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position) ...... o d

3b. Ensured that minimum position provides adequate outdoor air
fOr OCCUPANLS oot et essseressntesrsnseennne (D P/

( ACTIVITY 9: CONTROLS INFORMATION
3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) .....coooeeveeeeeen.e.. JZ/ g a

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position .........coveerneeo @ 0 0
3e. Set time clocks appropriately ........c.cocvvneene. S R
3f. Ensured that settmgs fit the actual scheclule of bu1ldmg use (mcludmg

night/Weekend USE) ... 3 0
ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night) setting .........ccccvcevreeee.. @ 30 ﬁ.
3h. Checked that the line dryer prevents moisture buildup ....ooveeeeieieseieins e, Q a ﬁ
3i. Replaced control system filters at the compressor inlet based on the

compressor manufacturer’ recommendation (for example when you

blow down the tank) ....c..ecreorreerorrenrenes U I R |
3j. Set the line pressure at each thermostat and damper actuator at the proper

level (no leakage or OBSrUCHONS) ..uvvveusveesevverseessvesnssssssssessrsssossissssennne 3 3 @

ACTIVITY 12: OUTDOOR AIR DAMPERS
3k. Ensured that the outdoor air damper is visible for inspection................. ﬂ/ Q Q
31, Ensured that the rec1rculat1ng relief and/or exhaust dampers are v151ble
for inspection ............., ﬁ a o
L. 3m. Ensured that air temperature in the mdoor area(s) served by each
outdoor air damper is within the normal operating range .. p’ a Q

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range fo continue.






3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)
3n. Checked that the outdoor air damper fully closes within a few minutes Yes Mo N/A

of shutting off appropriate air handler... . [
30. Checked that the outdoor air damper opens (at least partlally w1th no delay)
when the air handler is turned on ...covviniiiieeinnen E/ o a

3p. Ifin heating mode, checked that the outdoor air damper goes to its
minimum position (without completely ciosmg) when the room
thermostat is set to 85°F .. L0 a 9/
3q. If in cooling mode, checked that the outdoor air damper goes to 1ts minimum
position {without completely closing) when the room thermostat is set
a0 Q P/
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to 60°F and mixed air thermostat is set to 45°F ..
3r. If the outdoor air damper does not move, conflrmed the followmg Items
+ The damper actuator links to the damper shaft, and any linkage set

screws or bolts are tight ....cooeereeeeneee. C'l/ O 0o
* Moving parts are free oflmpedlments (e £., rust, corrosmn) ? a
» Electrical wire or pneumatic tubing connects to the damper actuator........ a Q
+ The outside air thermostat(s) is functioning properly (e.g., in the right @/
location, calibrated COITECIY) ..vmuinmicninireresien e e s e smsresreas a a
Proceed to Activities 13—16 if the damper seems to be operating properly.
ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
PR ORI B B |
OR '
3t. Confirmed (if applicable} that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was
( tripped) ... ﬁ a a0
Ju. Assessed the fea51b:11ty of replacmg ali manual reset freeze-stats w1th
automatic reset fresze-stats.. = R
NOTE: HVAC systems with water coils need protection from the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F
ACTIVITY 14: MIXED ATR THERMOSTATS
3v. Ensured that the mixed air stat for heating mode is set no higher a/
than 65°F ... a a
3w. Ensured that the rmxed air stat for coohng mode is set no Iower 9/
than the room thermostat setting .., . a a
ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design spec1flcat10ns or E/
local practices .. o o

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... [j/j Qa
a

3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications...........,

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature

L and humidity level.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY {(continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied).......oorviiiniinininn o 0

NOTE: [f fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION

4a. Ensured that supply and return air pathways in the existing ventilation system
perform as required...

4b. Ensured that passive grav1ty relief ventllanon systems and transfer gnlles G/
between rooms and corridors are functioning ... a a

NOTE: [f ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air (mechanical Ej/
a Q

system or 0perable WiNdOWS) ... iimesienis it B/

4d. Ensured that supply and return vents are open and unblocked .......c..ccoeneee, a Q

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reapen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply.... ..a a
4f. Modified ex1st1ng HVAC systems to mcorporate any room or zone Iayout

and population changes .............. La a 0
4g. Moved all barriers (for example room d1v1ders large free standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air VEnts ........coocevmiiciiiiricinicnicencns a Q ﬁ
4h. Ensured that unit ventilators are quiet enough to accommodate classroom

activities ... a

4i. Ensured that classrooms are free of uncomfortable drafts produced by air J
from supply terminals .. Q.

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

windows, doors, or other cracks and holes in exterior wall {for example,

4j. Ensured that air flows out of the building (using chemical smoke) through
flooT jOINtS, PIPE OPETHNESY ..ecrererrurrrrersrssssssesessersnersssrnssaresesssassesserersesersens ol E/

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) ..... Q0 21/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
» Inoperable dampers
» Obstructed, leaky, or disconnected ductwork
» Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b, Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
AAJACEIE SPACES ..vcvvsvvviesiaresserisasmssen et tnnsars syt a 0

e
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening {(see “How to Measure Airflow”}.

5c. Ensured that air is flowing toward the exhaust intake % a a

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition........c..cocvevrvnivicnrene. a a
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How fo Measure dirflow” for techniques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit

under conSIderation .......ovcinieiisis e e sesesss s asssssmsessseneseneen (O
6¢. Divided outdoor air supply (22a) by the number of occupants (22b) to

determine the existing quantity of outdoor air supply per person (22¢)........a O Q0

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdeor air per person (22¢) to the recommended

levels I TAbIe 1. res e s serssssesmessesssansncaeennneee el H
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22c} meet

the recommended levels in Table 1.......coococviciiciinisivcsiriccoeciceeeeen - 00 0

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the
spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Contralled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the COZ2 levels measured by the
sensor. The CO2 levels in parts per million {PPM} is used as an indicator of the number of occupants in a
room. When the room has less than design occupancy, the required volume of ventilation Is reduced. The
CQO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these pericds. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all cccupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of cutside air o interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and
soincides with ASHRAE-62.1, (2010} guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers






L |
L
L]
{
q4
L
1
1
{
{
‘
{
L]
1
{

Instructions

. Read the IAQ

Backgrounder and
the Background
Information for
this checklist.

. Keep the

Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the

Checklist.

« Check the “yes,”
“no,” or
“not applicable”
box beside each
item. (A "no”
response
requires further
attention.)

« Make comments
in the “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: Sﬂ'rl'(:ﬂé-‘m Mey 4&’4 , . .
School: A M 1%#’ M:C[C/é’ /(C bod 0/(‘?4;(;'(‘:
Unit Ventilator/AH }

Room or Area: Muf ! /Lﬁgd Al “ Date Completed: [-25-2 '/

Signature:, s

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example, 4 Fire escape Hoor plai). e i a Qf A
1b. Ensured that the ventilation system was on and operating in “occupied”

TR T s s e o B S s N R B R N A s ;Z( a a
ACTIVITY 1: OBSTRUCTIONS
lc. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

O OONET o rosscomsmsssionsasinssms sesbd et desmii s Vs NS R s Ao 2 0 o
Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

frequently DIOck an iNAKE) ......coorersoeimsesensesemses s ensssessessessssessssernses a g 0

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-1dlNg Areas) ..o e /Zi a a
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles: and mist from

air-conditioning cOOlNG tOWEIS) ..c..vveererriirrese s ens g4 4 a
Ig. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ... f O Q
ACTIVITY 3: AIRFLOW
1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 01 E/'_']
li. Confirmed that outdoor air is entering the intake appropriately ... @7 Q0 0
2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS
2a. Replaced filters per maintenance schedule .......ooevvcnvieiicnin )Zf g o
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

blowing dOWNSITEAIM) ..ccvuvreecersrcereeirsressrensnssntassessensasesstssesssessnsrensassensassesss, A, 0 0O
2c¢. Vacuumed filter areas before installing new filters.....c.oocvcviiniiniiniiicnnn 2( a a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

LT T T o 1. O T - g a
2e. Confirmed proper installation of filters {correct direction for airflow).......... ﬁ g o



2. SYSTEM CLEANLINESS (continued)

B '
ACTIVITY 5: DRAIN PANS ) i
2f. Ensured that drain pans slant toward the drain (to prevent water from Yes, No N/A X 4
ACCUMUIALINEY evvivssissaarissnmmssstsssses s s ssssssssesssssssss s s s e recnr s sreesbonsessssessstisess E( a a L )
2g. Cleaned draill PANS ... ss s s rerssassssesasssssser W/ Q a ¢ '
2h, Checled drain pans for mold and mildew )2( g Q ! '
. ¢ '
ACTIVITY 6: COILS ' :
2i. Ensured that heating and cooling coils are clean # Q a :
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2. Ensured that the interior of air-handling unit(s) or unit ventilator
(air-mixing chamber and fan blades) is clean ....cremee ,E/ a o
2k. Ensured that ducts are clean P/ a o
ACTIVITY 8: MECHANICAL ROOMS : o
2i. Checked mechanical room for unsanitary conditions, leaks, and spills ........ .,a’ o a
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and SUPPLES cveeee e et seasass s senies a a
3. CONTROLS FOR OUTDOOR AIR SUPPLY
3a. Ensured that air dampers are at least partially open {minhmum position) ...... a a y{
3b. Ensured that minimum position provides adequate outdoor air
fOF OCCUPANLS .e.vsvrsercesreesrnresiesnarsesesnensaississ s sspsastsessnserspsssssrsrsusssinessssensnirenns () F/ '
ACTIVITY 9: CONTROLS INFORMATION ' O
3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) .......ccocvevvvvnannne }a’ Qo Q
ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the correct poSition ... @ 0
3e. Settime clocks appropriately .... O o @&

3f. Ensured that settmgs fit the actual schedule of bulldmg use (mcludmg
nIght/Weekend USE) u...ccncmimnisieiisnirinimnsssasssrsrsssnessesssssenema . 0 O

ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night) setting ..........cccceeeerverennes a Q
3h. Checked that the line dryer prevents moisture buildup ... SOOI B I W
3i. Replaced control system filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example, when you

bIoW dOWN the TANK) ...eceuveereessseseessessscesesssrsssessansrsecsessassersssassrnssssssensssssessrasens ([ R
3j. Setthe line pressure at each thermostat and damper actuator at the proper

level (no leakage or ObSTIUCHONSY .ocecviivererersene s iosissrsssinsiorens

™Dy,

1

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for Inspection ... vveeesierinns ﬁf Q a
3l. Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection .. e .ﬁ a a
3m. Ensured that air temperature in the mdoor area(s) served by each
outdoor air damper is within the normal Operating range ...cc.oevevreerieeseenneres ﬂ a o O

NOTE: It is necessary to ensure that the damper is operating properly and within the normal
range fo continue, 2o0f5



3. CONTROLS FOR OUTDOOR AIR SUPPLY {continued)

1 +

1 r

. : 3n. Checked that the outdoor air damper fully closes within a few minutes Yes plo N/A
' b of shutting off appropriate air handler ... g Q
! ; 3o0. Checked that the outdoor air damper opens (at least partlalIy with no deiay)

. ' when the air handler is turned on ....rvcssinsssrsressssess - a aQ

. + 3p. Ifin heating mode, checked that the outdoor air damper goes to 1ts

€ y minimum position (without completely closing) when the room

' ' thermostat is 58t 10 85°F ..cvvimiiminnmnisrmeisnen: e a a y
{2 M. — £ 3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum

to 60°F and mixed air thermostat is set 10 45°F ...vmnsisnnonnmannan,
3r. Ifthe outdoor air damper does not move, confirmed the following items:
» The damper actuator links to the damper shaft, and any Iinkage get

position (without completely closing) when the room thermostat is set
a o P/

screws or bolts are tight ......coevecreeaas . Ei/ a o
+ Moving parts are free of 1mped1ments (e £, rust corrosmn) v Q
» Electrical wire or pneumatic tubing connects to the damper actuator Qg O
*» The outside air thermostat(s) is functioning properly {e.g., in the right @/

location, calibrated COITECILY) iuimirimmimerrncnrseseraresrmrrststbssansisisisisenanon a a

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

ACTOSS LETIMINALS vvvvevvvervsrnsinrissmsssssssmassessmmnsnssssmssmmsessssssssssssesssssssssensssesrensseses 1 O3 P‘
OR '
3t. Confirmed (if applicable) that depressing the manual reset button (usually

red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ a o
3u. Assessed the fea51blhty of rcplacmg aIl manual reset freeze-stats wnh
automatic reset freeze-stats . .mmmmmnrmsne———. .0 jﬁ a

NOTE: HVAC systems with water coils need protection from the cold, The freeze-stal may
close the outdoor aiy damper and disconnect the supply aiv when tripped. The typical trip
range is 35°F to 42°F.

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher a/
than 65°F ... a

3w, Ensured that the mlxed air stat for coolmg mode is setno lower Q/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS

3%, Confirmed proper economizer settings based on design specifications or D/
10CE] PRACHICES rverrersessrmrorsnsssersestiintsere s ras s tassesarssmssa e srs s s ssaeease s st ssns st nes a

NOTE: The dry-bulb is typically set at 65°F or lower:

3y. Checked that sensor on the economizer is shielded from direct sunlight M a
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ... Q

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are twa types of economizers, dry-bulb and enthalpy.
Diy-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor alr based on outdoor temperature
and humidity level,



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all faus (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes ANo N/A
hours (even when room thermostat is 5atisfied) v a o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary lo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system

perform as reqUIred ... vimenss s s o o
4b, Ensured that passive gravity relief ventilation systems and transfer grilles m/
between rooms and corridors are fUNCHONING ....coveeceeeeteiereecrnrvsirneresnereraees O a

NOTE: If veniilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies,

4c. Made sure every occupied space has supply of outdoor air (mechamcal !Z]/
system or operable windows) .., Qa El
4d, Ensured that supply and return vents are open and unblocked

NOTE: If outlels have been blocked intentionally to correct drafts or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply..... wve e e w1 a
4f, Modified emstmg HVAC systems to lncorporate any room or zone layout

and population changes ... .2 0O O
4g. Moved all barriers (for example ToOm dmders, large free-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. B/
4h. Ensured that unit ventilators are quiet enough to accornmodate c]assroom E!/

activities ., Q Q
4i. Ensured that classrooms are free of uncomfortable drafts produced by air E/

from supply terminals.., a. a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiliration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the "occupied” cycle when doing this activity.

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for exampie, E/
floor joints, pipe OPENINES) viuiiemiiss i et s s a a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) ..... 0 LZ( a

If fans ave running but air is not flowing toward the exhaust intake, check for the following:
+ Inoperable dampers
» Obstructed, leaky, or disconnected ductwork
+ Undersized or improperly installed fan
* Broken fan beit
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces),

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AAJACENE SPACES oovvnriciistirisisiorsstt s e 1) Q Q

W w o o e wr W A W W T

P YY)

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow").

Sc. Ensured that air is flowing toward the exhaust intake ..o, FK O aQ

e

VW w oy o N ey

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition.. e Qa Q

6. QUANTITY OF OUTDOOR AIR

ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow" for technigues.

6a. Measured the quantity of outdoor air supplied (22a} to each ventilation

UL 1 oestsescesseensssntbesssesesersesneusasenencsbassasseessessasrsassrreesyas es sesseasens ebssatnsensesasesseeas a a a
6b. Calculated the number of occupants served (22b) by the ventilation unit
under consideration ....... et iiiimin i e ssssrsstitstsisnsassessasassssesssssessatonssemans a da Qg
6e. Divided outdoor air supply (22a) by the number of oceupants (22b) to
( determine the existing quantity of cutdoor air supply per persen (22¢).......0Q 0O Q0

ACTIVITY 23; ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

18VELS i1 TABLE T uenene sttt ms e presn s e et o o Qo
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1 ... d - B 0

NOTES All HYAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD 1o reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required voiume of ventilation air under all occupancy
conditions.
Active DCV confrol is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, {2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

. Read the IAQ

Backgrounder and
the Background
Information for
this checklist.

. Keep the

Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the

Checklist.

+ Check the "yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

+ Make comments
in the “Notes”
section as
necessary.

. Return the checklist

portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: sTLf/)L‘m Meytoa;
School: ’f‘(n/‘V M:(,jc/& )/C,Z){,t?/ d/ﬂ’?"/
Unit Ventilator/AHU No: 3

Room or Area: C!.lﬂﬂ PULi{__lLOQI/) Date Completed: [-d9- 9 L(

Signature:, A/

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example, aifive 8eCapPE fI00F BID) .o eomumsmmasssmmesmsnssninmsmsssndonsess a A QO
1b. Ensured that the ventilation system was on and operating in “occupied”

DNEIIES e s s O 35 R R 4D 4R R M 0O 0
ACTIVITY 1: OBSTRUCTIONS
lc. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

I ORY  iovecinmswrssmst sxmiyssr R SRR D e S e T e e A 0 0
Id. Installed corrective devices as necessary (e.g.. il snowdrifls or leaves

frequently block anantake) oamnmsanimsianmniaine e Q ;Zf a

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-idlNg areas) .......oo..oieveerremeeeerisiesseess s ssserens A 0 Q0
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

Ar-CONdIORING COOITHY TOWEIS) wusivsirsmivmisissvisisinsii s, g4 0 Q
1g. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) .......ccvvviiee ﬁ Q a
ACTIVITY 3: AIRFLOW
1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 0 Q/C]
li. Confirmed that outdoor air is entering the intake appropriately ......c...cocoveve. @ 0 Q

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule ...oooviniiiniiinis ﬂf (T
2b. Shut off ventilation system fans while repiacing filters (prevents dirt from

blowing downstream) .........ccceevcviercnrns I T - W
2¢. Vacuumed filter arcas bt,fore mstafhng new tlitcrs ......................................... F( a a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

AroUNd) the AT FIET .....vuueiicveesies oo csessssre s es e sass st s s asnss s sse i serns A4 0 0
2e. Confirmed proper installation of filters (correct direction for airflow).......... ﬁ L



2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from
accurnulating) ... arerenns .

2g. Cleaned drain pans

2h. Checked drain pans for mold and mlldew ..................................................

ACTIVITY 6: COILS
2i. Ensured that heating and coeling coils are clean ......cwemicninanns

ACTIVITY 7: AIR-HANDLING UNITS, UNIT YENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is ¢lean ....covvnnnnmimiisinion
2k. Ensured that ducts are CIEAN ..vvmimiimsmirsericcriceimsrsaresmississsssssssiarsassssaserinns

ACTIVITY 8: MECHANICAL ROOMS

2l. Checked mechanical room for unsanitary conditions, leaks, and spills ........
2m. Ensured that mechanical rooms and air-mixing chambeis are free of trash,

chemical products, and supplies ...vevvevrerecrsreerrermenssssiinis

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at Ieast partially open (minimum position)

3b, Ensured that minimum position provides adequate outdoor air
for occupants......

ACTIVITY 9: CONTROLS INFORMATION

3¢, Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ....coiviiiininnne

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the correct positionl v...oviivs

3e, Settime clocks appropritely ..

3f. Ensured that settings fit the actual schedule of building use (including

night/weekend use) .. eaeRra PR b IR eSS e SR PO PRE IR LR

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ...

3h. Checked that the line dryer prevents moisture buildup ...

3i, Replaced control system filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example when you
blow down the tank)...

......

e

|||||

3j. Set the line pressure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection........... pereranareens ﬁ

31, Ensured that the recirculating relief and/or exhaust dampers are visible

FOT INSPECLION 11vverrsvesseresssasrmnres s st s st i et rsrt st anesp s sbebbsinsbsseas rrereremrerinsas

3m. Ensured that air temperature in the indoor area(s) served by each
outdoor air damper is within the normal operating range...........

O

0o

w0

d

a
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NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n, Checked that the outdoor air damper fully closes within a few minutes Yes Mo N/A

of shutting off appropriate air handler ... reererarassaes a
30. Checked that the outdoor air damper opens (at least partially with no delay)
when the air handler is turned on ......oveeveeernieeran, ,B/ a

3p. If in heating mode, checked that the outdoor air damper goes to its
minimum position (without completely closing) when the room :
thermostat i5 5€t 10 85°F ..o s o Q
3g. Ifin cooling mode, checked that the outdoor air damper goes to its minimum
position (without completely closing) when the room thermostat is set
to 60°F and mixed air thermostat 18 set 10 45°F .o o a
3r. If the outdoor air damper does not move, confirmed the following items:
* The damper actuator links to the damper shaft, and any hnkage set

screws or bolts are tight ........ccceueea. B/ a
+  Moving parts are free of 1mped1ments (e g rust corrosxon) p
* Electrical wire or pneumatic tubing connects to the damper actuator ...

» The outside air thermostat(s) is functlomng properly (e ., inthe nght B/
location, calibrated correctly)... ]

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LEITRINALS 1evvrvrvivesiriiiis st iemsmseseesrtvstassannsmsstesstsssssssssrsssassrsessrssesssences kel (o
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) .... Fﬂ' Q
3u. Assessed the feas:blhty of replacmg all manual reset freeze-stats w1th
automatic reset freeze-stats i denasstsaseanrar s e b a ﬂ'

NOTE: HVAC systems with water coils need protection from the cold, The freeze-stat may
close the outdoor air damper and disconnect the supply aiy when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14; MIXED ATIR THERMOSTATS
3v. Ensured that the mixed air stat for heating mode is set no higher E/

than 65°F ... reresrersesasrasen
3w, Ensured that the m1xed air stat for coolmg mode is setno lower Q/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design spaclﬁcat:ons or 13/
local practices .., Q

NOTE: The dry-bulb is typically set at 65°F or lower.

3y, Checked that sensor on the economizer is shielded from direct sunlight ....... @/
3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications.......... Q

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb ecanomizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdeor air based on outdoor temperature
and hunidity level,

Q

N

o 0090



3. CONTROLS FOR OUTDOOR AIR SUPPLY {(continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associaied return or relief fans)
that move outside air indoors continuously operate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied) .. O o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system Q/
a

PErform as rEqUIred. e cssresssersasnsasine Q
4b, Ensured that passive gravity relief ventilation systems and transfer grilles G/
between rooms and corridors are TUNCHONING ..cvverveiiinersimsrmesininsirnierseerrasesres a a

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

4c. Made sure every accupied space has supply of outdoor air (mechanical EI/
system or operable WINJOWS} ..imnmimsnusniimimssions s m/El Q
4d. Ensured that supply and return vents are open and unblocked ..........cccreaeenes o 0

NOTE: If outlets have been blocked intentionally to correct drafis or discomjort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply.... I a
4f. Modified ex1stmg HVAC systems to 1nc0rporate any room or zone layout

and population changes ... L0 Q 0
4p, Moved all barriers (for example room dmders, large free standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents ... a aQ ﬁ
4h. Ensured that unit ventilators are quiet enough to accommodate classroom

activities ., Qa

4i. Ensured that classrooms are free of uncomfortable drafts produced by air E/

from supply terminals .., a

ACTIVITY 13: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity,

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, pipe OPENINGS) cvcicreriisssiriiet i sssnrre s ersesesssstissssasenmsssisnsasronsss Il a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) ..... O ﬁ/ a

If fans are running but aiy is not flowing toward the exhaust intake, check for the following:
¢+ Inoperable dampers
o Obstructed, leaky, or disconnected ductwork
+ Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kilchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces),

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
BAJACENTE BDACES ..cueveeirrinsiirsssrsresssntsnerressss s sestinesssarsssasbr s E s asnersnssrtratsstnssests ) a Q

L]
)
L]
]
]
]
)
)
}
]
'
]
»
3
ot

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see "How to Measure Airflow").

5c. Ensured that air is flowing toward the exhaust intake F{ a Q

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition.........eenniiiennininn a a
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: GUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to "How to Measure Airflow" for technigques.

6a. Measured the quantity of outdoor air supplied (22a}) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under CONSIAEIAION ....vursirirsseriremscssirnrssrnr s serssersasssnessissastessmssssasssensassssnassstns a Q Q
6c. Divided outdoor air supply (22a} by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢) ......... a o a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22c) to the recommended

levels INTAble ... - & O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air guantities (22¢c) meet

the recommended levels in Table 1...iommsenecmmanmimesmemees 00 O

NOTES All HYAC units through the BAS have advanced ventilation contro] logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as weli as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM} is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation s reduced, The
CO02 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during thess periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are mef and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces shaould be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-82.1, (2010) guidelines

BAS: Bullding Autormnation System

VFD: Variable Frequency Drive (Confrols the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Alr

Conditioning Engineers
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Instructions

. Read the IAQ

Backgrounder and
the Background
Information for
this checklist.

. Keep the

Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the

Checklist.

* Check the "yes,”
"no,” or
“not applicable”
box beside each
item. (A "no”
response
requires further
attention.)

« Make comments
in the “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
|IAQ Coordinator.

Ventilation Checklist

Name: §7Lff)44n, Mevton)

School: q Mty M rC’CM’ f(:? bed 0/5*77/4”6'3

Unit Ventilator/AHU No: L‘

Room or Area: Ad M' (] AAAAA . Date Completed: ]- 39524
Signature:. _J /’/ —

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example, a fire escape flOoT PIAN) .....c.coooiinnnmmsminen s ssssssmsssssisn a ﬁ Q
1b. Ensured that the ventilation system was on and operating in “occupied”

TADG v consammsseampsmsesinsiossasperiraisstnms st B R — SJ a a
ACTIVITY 1: OBSTRUCTIONS
lc. Ensured that outdoor air intakes are clear of obstructions. debris, clogs,

OF COVEES 11 ueiurssvessossessnensnsssmssssssens sssenssssssntossessesrssinabsssssssssssssnssasssssssasssssesssnatases a4 0O O
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

frequently block an Intake) oo a ?‘ a

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bassia DR AIEHEY L oscsmmmismorricsisesninms st srisy sty ﬂ a oa
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

2ir-conditioNing COOLINE LOWETS) co.vrrveereecrricrieniiseesssseses st sie s saees 4 0 Q4
1g. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ..o ﬁ o 0o
ACTIVITY 3: AIRFLOW
th. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 0 G}/:]
li. Confirmed that outdoor air is entering the intake appropriately .......cooeervenne @0 Q0

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule /ﬁ 8 O
2b. Shut off ventilation system fans while rcplacing filters (prevents dirt from

blowing downstream).........cccccociiuinnns SAORTROORNRRPRROONN " PR i S |
2¢. Vacuumed filter areas buforc mstalimg new filt(.rs : ;( a o
2d. Confirmed proper fit of filters to prevent air from bvpass:ng (ﬂow:m,

ATOUNAY the AIF FIHEE... .. ccoimnmmsnisnmmamnesssss omssnmsssssmsnssrnsssasssssosasesss sspasssrssssspmassarass ﬂ B B
2e. Confirmed proper installation of filters (correct direction for airflow).......... Z'I. B Q



2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
2f. Ensured that drain pans slant toward the drain (to prevent water from Yes No
ACCUIMMIATINE) ..eerneenceraerreseresisnesenraesaseressseresrasevessorssnsssseassesssssessratsnsarssassassanas @/

2g. Cleaned drain pans ... e
2h. Checked drain pans for mold and mlldew

=
DDD‘S

||
O

ACTIVITY 6: COILS
2i. Ensured that heating and cooling coils are clean %
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS

2j. Ensured that the interior of air-handling unit(s) or unit ventilator
(air-mixing chamber and fan blades) is clean ,m/
2k. Ensured that ducts are clean )ﬂ/

ACTIVITY 8: MECHANICAL ROOMS
2l. Checked mechanical room for unsanitary conditions, leaks, and spills ........ .Zf

2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and SUPPHES ........ceverecrvrrrcrsrersersins e srssess bt sssmssennes o 4

O
]

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open {minimum position) .....Q O y(
3b. Ensured that minimum position provndes adequate outdoor air
FOT OCOUPANTS 1vinieniinientinnnernssvereesresss s snrserssenssssssesssssssssesssessnsensssssasnssrmmensrnes Id el }{

ACTIVITY 9: CONTROLS INFORMATION O
3c. Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ........cccerveernernrens ﬂ a a

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned surnmer-winter switches to the correct position .......cuvrecnirveenienien: Z Q
3e. Set time clocks appropriately ............. = |

3f. Ensured that settmgs fit the actual schedule of buﬂdmg use (mcludmg
night/weekend use) ... e erssaserenssessessesrnseenseensennenen ) O

O

ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the
occupied {day) setting and the unoccupied (night) sefting ..crevicinivierrrres 0
3h. Checked that the line dryer prevents moisture buildup ... SRSV i I B
3i, Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation {for example when you

blow down the tank).........erserssnene .0 Qo @A
3j. Setthe line pressure at each thermostat and damper actuator at the proper
level (no leakage o OBSITUCHONS) 1uewviverrissersrssmsresesssssersssesssssssssmessmmsesnmmeenes - O @

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection . vesreninn ﬁ a aQ

31. Ensured that the recirculating relief and/or ¢xhaust dampers are visible
FOr INSPECHON 1vvvrrereersstretisisessesesestsrs s e rr e s rra s sss et e e e sa s se R et b s ﬁ a a

3m. Ensured that air temperature in the indoor area(s) served by each O
outdoor air damper is within the normal operating range .......ueeersivcscsnarinns p’ a a

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to continte,
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3. CONTROLS FOR OUTDOOR AIR SUPPLY {(continued)

3n. Checked that the outdoor air damper fully closes within a few minutes Yes Mo N/A

of shutting off appropriate air handler ... Q
30. Checked that the outdoor air damper opens {at least partially with no delay)
when the air handler s tUrned 0n v, LZ/ a

3p. Ifiin heating mode, checked that the outdoor air damper goes to its
minimum position (without completely closing) when the room
thermostat i5 SBL10 BIF ...cvcvciisccmvmrirnsrsrsnersnne s reressssstassssssnesssenssnessasnaes a Qa

3g. Ifin cooling mode, checled that the outdoor air damper goes to its minimum

to 60°F and mixed air thermostat is 56t 10 45°F ..cmrerccecmitcernssscsnsnrerenrinens
3r. If the outdoor air damper does not move, confirmed the following items:
+ The damper actuator links to the damper shaft, and any hnkage set

position (without completely closing) when the room thermostat is set
a o P)

screws or bolts are tight ....eeieecene. B/ Q
+ Moving parts are free of 1mped1ments (e £, rust corrosmn) ?
» Electrical wire or pneumatic tubing connects to the damper actuator ....... a

» The outside air thermostat(s) is ﬁmctlonmg properly (e g., in the nght B/
location, calibrated cOrrectly) . imimimirssreiernmereres a

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to conirols (for automatic reset only) to test continuity
BCTOSS LETTNNALS .vovrernreerrereersersiresesesrasrassras sesersssesrsessasnsronsons peeebrr e ensrebsasranas a o
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... jﬁ a
3u. Assessed the fea51b1hty of replacmg all manual reset freeze-stats w1th
FULOMALIC SEt FLEEZE-STALS ersrurseerserissuaseasmsrasertseressesasssassisines a f

NOTE: HVAC systems with water colls need protection fiom the cold, The freeze-stal may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
than B5°F wuumiiiinins i it Q

3w, Ensured that the mixed air stat for cooling mode is set no lower B/
than the room thermostat SELHNE .vivmrrrir i Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design SpBle.lcatlons or |3/
local practices ... a

NOTE: The dry-bulb is typically set at 65°F or lower:

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... E/
3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ...ovee o

NOTE: Economizers use varying amounts of ceol outdoor air to assist with the cooling
load of the room or rooms, There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

Q

o



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied) cminnicraerincmenmio. g a

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycie as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system

perform as required......ecriinccinscreines a o
4b, Ensured that passive grawty relief ventllauon systems and transfer gnlles E/
between rooms and corridors are fUNCHIONING v.vvvvvereireerienrverssirsirssaressrrerrers a a

NOTE: If ventilation system is closed or blocked to meet curvent fire codes, consult with a
professional engineer for remedies.

4¢. Made sure every occupied space has supply of outdoor air (mechamcal m/
system or operable windows) .., . Q CI
4d. Ensured that supply and return vents are open and unblocked .......................

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

1T SUPPIY rrvirervnrreranirrerienmimesssesness s arass s sasssasessasrsess s arsas e apR I AR RORS RS PO ] a
4f. Modified existing HVAC systems to incorporate any room or zone layout

and population changes ... veresreene Q0 O
4g. Moved all barriers (for example room lelders, large f'ree-standmg

blackboards or displays, bookshelves) that could block moverment of

air in the room, especially those blocking air Vents ... O a ?_(
4h. Ensured that unit ventilators are quiet enough to accommodate classroom

activities ., Q
4i. Ensured that ciassrooms are ﬁ'ee of uncomfortable drafts produced by air J

from supply terminals ... a. o

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE; To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

windows, doors, or other ¢racks and holes in exterior wall (for example,

4j. Ensured that air flows out of the building (using chemical smoke) through
floor joints, pipe OPENINES) cvrrrereeeseererreermneenteressesssserarssrserssrans a E/EI

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
+ Inoperable dampers
«  Obstructed, leaky, or disconnected duciwork
Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces),

5b. Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
AAJACENE SPACES ...covcutimisssirnisisi st [
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow”).

5c. Ensured that air is flowing toward the exhaust intake F/ o 0

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition..........ceiveiemienerens a a

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR ATR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to "How to Measure Airflow” for technigques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under CORSIAEIAION ... cvesmseriimsimiiennrecs s sisasnsr e . @
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢).......0d 0O Q4

ACTIVITY 23; ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person {22¢) to the recommended

levels N TAble 1 ... e s a a a
ge. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1 ........ovvvmmemmimennemmemeees - 0 0

NOTES All HYAC units through the BAS have advanced ventilation contro! logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million {(PPM) is used as an indicator of the number of occupants in a

" room. When the rcom has less than design occupancy, the required volume of ventilation is reduced. The
CO02 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions,
Active DCV contral is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to Interlor occupled spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Bullding Automation System

VFD: Variable Frequency Drive {Controls the speed of the fan motor)
ASHRAE: Amsrican Society of Heating, Refrigerating and Alr

Conditioning Engineers
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Instructions

1. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

2. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a
copy for future
refarence.

3. Complete the
Checklist.

+ Check the “yes,”
"no,” or
“not applicable”
box beside each
item. (A "no”
response
requires further
attention.)

« Make comments
in the “Notes”
section as
necessary.

4. Return the checklist
portion of this
document to the
IAQ Coordinator,

Ventilation Checklist

Name: ‘5’1(}/}@” M oyton,
School: ff Moty M :C{:M? )/‘5 éw/ (?f{?ﬂj?(f
Unit Ventilator/AH No g

Room or Amjl//; /\Cl/CL\ufu
Signature:,_

1. OUTDOOR AIR INTAKES

[-25 24

Date Completed:

la. Marked locations of all outdoor air intakes on a small floor plan {for Yes No N/A

example, a fire escape floor Plan) ... e Qa ﬁ Qa
1b. Ensured that the ventilation system was on and operating in “occupied”

TTEOME 1o irit ittt st b es bbb b eh e b ek e e 7 B O R
ACTIVITY 1: OBSTRUCTIONS
e, Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

OF COVETS 1uvuvevrsisseaesansssssnssesassessatanamsreessssenbotatanasbenea st bates s raeaearabaesabaseb et rbe s srs " a Qa
Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

freguently blockan intake) vminisimnenassamaimniias s Q }Zl' a

ACTIVITY 2: POLLUTANT SOURCES
Te. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks; and BugaIdEIEaRY cuummmmss s S o R }ZE [
i1, Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles: and mist from

gig-conditionifig CoolIREIORETS} v wuuimmmrranmrmiimir i P I
Ig. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ....ocoovciiiinnnn ,Z{ a a
ACTIVITY 3: AIRFLOW
th. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. O u}'/ ]
1. Confirmed that outdoor air is entering the intake appropriately ..o Q70 0O

2. SYSTEM CLEANLINESS

ACTIVITY 4: AIR FILTERS
2a. Replaced filters per maintenance schedule ,Zf
2b. Shut off ventilation system fans while replacing filters (prevents dirt from
DIOWATE O ISEIBAIITY uumissurs oy ormiusson s sy oo 8 U COOA T4 LS9 b VA A
2¢c. Vacuumed filter areas before installing new FIleIS oo ,’cf(
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing
around) the air FIHET ..o s ﬂ
2e. Confirmed proper installation of filters (correct direction for airflow)......... ’



2. SYSTEM CLEANLINESS (continued])
ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from Yes. No

accumulating) ...
2g. Cleaned drain pans.. 2{
2h. Checled drain pans for mold and mlldew )z(

g

ACTIVITY 6: COILS
2i, Ensured that heating and cooling coils are clean /d
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTELATORS

2j. [Ensured that the interior of air-handling unit(s) or unit ventilator
(air-mixing chamber and fan blades) is clean ... veroeirencnneimensemenne

2k. Ensured that ducts are clean P/ a

ACTIVITY 8: MECHANICAL ROOMS
2l. Checked mechanical room for unsanitary conditions, leaks, and spills ...

2m, Ensured that mechanical rooms and air-mixing chambers are free of trash
chemical products, and supplies ...

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position) ...... a a
3b. Ensured that minimum position provides adequate outdoor air
fOr OCCUDANES tuivssreniiesmirsnene s issnsbsta st e re s sanss s esnsssrvasssssnsnrsesenrens ol ()

ACTIVITY 9: CONTROLS INFORMATION

3¢, Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) .vvvireorrninene ﬂ a

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct POSItIoN ........cowrerrseeimsssernns 2 Q0
3e. Set time clocks appropriately ... vccccr e s s aQ a
3f. Ensured that settmgs fit the actual schedule of bu1ldmg use (mcludmg
RIght/WEEKENd USE) vvvremmrermarsorssrsrsimninsseamssessonsissssmasssarasrasssaronsassssarearves 3 0
ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ....c.cccovcireirennn, @ 0
3h. Checked that the line dryer prevents moisture buildup ... SUREURVPTOTON B I

3i. Replaced control system filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example when you

blew down the tank)... . w«.a a
3j. Set the line pressure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

ACTIVITY 12: OUTDOORAIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection .........vverereicnrens ﬁ Q
31, Ensured that the rccirculating relief and/or exhaust dampers are visible

for inspection .. e CeernersitiersesRetsnnbessaTany ﬁ (M|
3m. Ensured that air temperaturc in the mdoor area(s} served by each

outdoor air damper is within the normal operating range .......cccnieevccimnennn ﬁ Q

=
O DDD‘S

00

DTS, g =

14

a

Q

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes o N/A
of shutting off appropriate air handler .., Q Q
30. Checked that the outdoor air damper opens (at least part:ally w:th no delay)
when the air handler is turned on . - ,!2/ a a

3p. If in heating mode, checked that the outdoor air damper goes to its
minimum position (without completely closmg) when the room
thermostat is set to 85°F .. - Lad a

3q. Ifin cooling mode, checkcd that the outdoor air damper goes to 1ts minimum

to 60°F and mixed air thermostat i 86t 10 45°TF v recvevrornmersesessesnesssssions

o

position (without completely closing) when the room thermostat is set
0oy

3r. Ifthe outdoor air damper does not move, confirmed the following items:
+ The damper actuator links to the damper shaft, and any linkage set

screws or bolts are tight ....cccveirvirrrens EI/ a
»  Moving parts are free of 1mped1ments (e g rust corros1on) 9
* Electrical wire or preumatic tubing connects to the damper actuator ....... a

» The outside air thermostat(s) is functxomng properly (e g., inthe rlght E/
location, calibrated correctly)... ettt e bt et sa e e e a

Proceed to Activities 13-16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only} to test continuity
ACTOSS LEITHINALS 1vveves st s it isssistsssssssss st ssssestsnssessssssnsssssssenssaseressonssnrenesnsens ol 1
OR
3t, Confirmed (if applicable) that depressing the mannal reset button (usually
red) trips the freeze stat {clicking sound indicates freeze stat was

tripped)..... v ﬁ a
3u. Assessed the fea31b111ty of rep]acmg all manual reset freeze-stats wuh
Atomatic reset freeZe-StatE v rmrinrrssrssssareserersrsssssrarsrerens La A

NOTE: HVAC systems with water coils need protection fiom the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F 16 42°F,

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E\/
that 65°F ... vcvererencnrnses resbett bt bes s e R TR RSO R L as eR bR e b sE S e a

3w, Ensured that the mixed air stat for cooling mode is set no lower 9/
than the room thermostat Setting .......oecereesimsnrisssacsneninns Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design specifications or G/
10CA] PIACHCES .1eevvererrrerrrrirrarrestsnttomsaeseresesesmses et t e bbas s bra 00T besns vt earenssserensanaes a

NOTE: The dry-bulb is typically set at 65°F or lower

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... IEI/
3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............ Q

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Diy-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdeor air based on outdoor temperature
and humidity level,



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa, Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes Ao N/A
hours (even when room thermostat ig satisfied)....ccoviccninieniccnpeenininne a Q

NOTE: If fan shuts off when the thermostal is satisfied, adjust control cycle as necessary to
ensure syfficient outdoor air supply,

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION _
4a. Ensured that supply and return air pathways in the existing ventilation system
perform as required.....ovemomeeionn |

4b. Ensured that passive grawty relief ventllatron systems and transfer gnlles E/
between rooms and corridors are functioning ... [N}

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

de, Made sure every occupied space has supply of outdoor air (mechamcal E/
system or operable windows) ... (] C!

4d, Ensured that supply and return vents are open and unblocked

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply.... bereennetst e sna s e e e e nra e . a
4f. Modified ex1stmg HVAC systems to lncorporate any room or zone Iayout

and population changes .......oiinsmie .. 1o a
4g. Moved all barriers (for example room dwrders, ]arge free-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air Vents ........cvesecrmescrnsermressinersens ﬂ/
4h, Ensured that unit ventilators are quiet enough to accommodate classroom B/

activities .. a 0O
4i. Ensured that classrooms are free of uncomfortable drafts produced by air @/

Trom SUPPLY teFIMINALS civver e ers e esssssssssasesststrssesnsaass s et ne s mnonts Q. a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed io
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

windows, doors, or other cracks and holes in exterior wall (for example,

4j, Ensured that air flows out of the building (using chemical smoke) through
floor joints, pipe openings) ....eureerens a E/E]

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q m/ a

Iffans are vunning but air is not flowing toward the exhaust intake, check for the following:
+ Inoperable dampers
» Obstructed, leaky, or disconnected ductwork
+ Undersized or improperly installed fan
 Broken fan belt

e
t
[
1
<
t
4
Al
L}
1
‘
{
*
L
{

T = W



5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migrasion of indoor contaminants from areas such as bathraoms, kitchens,
and labs by keeping them under negative pressure (as compared fo surrounding spaces),

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
BAJACENE SPACES ..cuveeercriiisiisnmmss st aneseceresie s ast s s s ssarssssines a

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow").

5c. Ensured that air is flowing toward the exhaust intake ..., % c 0

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition .. iesrereerisseins a o

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to "How to Measure Airflow” for technigues.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

unit .. .. Q 0
6b. Calculated the number of uccupants served (22b) by the vennlatmn umt
under consideration............... - a a
6¢. Divided outdoor air supply (22a) by the numhcr of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)......... Q o a

ACTIVITY 23: ACCEPTABLE LEVELS OF QUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person {22¢) to the recommended

levels in Table 1., e d A A
6e. Corrected problems w1th ventllatmn umts that supphed madequatc

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1.....cvirimnienrenenioimmsmeineeerssesmsreens o a a-

NOTES All HVAC units through the BAS have advanced ventilation control fogic deployed associated with the

spaces they serve, The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CQO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods, An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data coilection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, {2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan mator)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the
Checklist.

+ Check the "yes,”
e, " B
“not applicable”
box beside each
item. (A "no”
response
requires further
attention.)

« Make comments
inthe “Notes”
section as
necessary.

. Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: gf{;ﬁé»’m Mﬁ?‘»f 4;'}7’;: y
schoot: A Mty Ml Schal 0 fortg ¢

Unit Ventilator/AHU No:

Room or Area: Ca {e_{- i Date Completed: e 2624

Signature:, % ?z;/f Wm

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

axampls, Brive escape TIOOr BIAUY oo s e s sisii s bssinsiminismeroinsing B I
1b. Ensured that the ventilation system was on and operating in “occupied”

TTHOEIE 1t veeesaeseetessesae e et ens b e £h et oh b bk e bR Sh 428 R en s b 7 a 0
ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

OF COVEIS c1avvcen e cosranasensnersronsassessesassssssneiissseshsonstntossssbanssstossentsnentostonssisonsssssssss 25 a a
1d. Instalied corrective devices as necessary (e.g., if snowdrifts or leaves

Freqoertly Blockan MEEERE Y oo o s e e A o "

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-1dlng areas) ..o co o s ﬂ a4
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

air-conditioning COOlNE LOWEIS) .o i ssene g a4
lg. Resolved any problems with pollutant sources located near outdoor air

intakes (¢.g., relocated dumpster or extended exhaust pipe) ... Z{ a

ACTIVITY 3: AIRFLOW
1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 0

2”2

1i. Confirmed that outdoor air is entering the intake appropriately ..o @ 0 0O

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule ..o, ,Zf O o

2b. Shut off ventilation system fans while replacing filters (prevents dirt from
BlOWANE, BOWnEIBBMY s st csiisissaiin b o oo e sy A
2¢. Vacuumed filter areas before installing new filters.....ovie i
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing
ArOUNA) the a1 FIEET .ovviiiisiecesress e sre e bt mes e ses st sre ﬂ

2e. Confirmed proper installation of filters (correet direction for airflow).......... ﬁ

a Q
o o
o Q
o o



2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
2f, Ensured that drain pans slant toward the drain (to prevent water from

ACCUMUIBLINEY «eovevt i et s ene b e e s et
2g. Cleaned drain PANS ....c.cccoovrenermreeesssrrcssensessrressaierremsennssanarssrss s sssesess
2h. Checked drain pans for mold and mildew ...,

ACTIVITY 6: COILS

2i, Ensured that heating and cooling coils 4re Clean u.....wermirsvrrerernerensrsssns

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) 15 C1EaN ..

2k. Ensured that ducts are clean ......oveeorerersernes

ACTIVITY 8: MECHANICAL ROOMS

2l. Checked mechanical room for unsanitary conditions, leaks, and spills .....
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and supplies ......cccocceemianreens

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position)

3b. Ensured that minimum position provides adequate outdoor air
for 0coUpPANtS v

ACTIVITY 9: CONTROLS INFORMATION

3¢. Obtained and reviewed all design insidefoutside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ......oovensiinianne

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

e

I

oooooo

3d. Turned summer-winter switches to the correct POSItion .....memeeesersscsrens &
3e. Set time clocks apPropriately ...t e a
3f. Ensured that settmgs fit the actual schedule of butldmg use (mcludmg
DIG/WEBKEND USE) .oeoverissinsimsmniniseinisaminc s s sessossacosssscssens
ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressurs at both the
ocoupied (day) setting and the unoccupied (night) setting ... -
3h. Checked that the line dryer prevents moisture buildup ... SRR |
3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you
blow down the tank).,, ..

3j. Set the line pressure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k, Ensured that the outdoor air damper is visible for inspection........ovvccane

31, Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection ..

3m. Ensured that air temperature in thc mdoor area(s) served by each
outdoor air damper is within the normal operating range ......c.u.veccereconrens

-----
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NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range fo continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continuedl

3n, Checked that the outdoor air damper fully closes within a few minutes o N/A
of shutting off appropriate air handler.., Cerse e s e anesa s o 2
30. Checked that the outdoor air damper opens (at least partlally thh no delay)
when the air handler is turned on , ,LZ/ o a

3p. If in heating mode, checked that the outdoor ait damper goes to 1ts
minimum position (without completely closmg) when the room
thermostat is set to 85°F .. L4d a

3q. Ifin cooling mode, checked that the outdoor air damper goes to 1ts minimum

to 60°F and mixed air thermostat is st to 45°F .o,
3r. Ifthe outdoor air damper does not move, confirmed the following items:
« The damper actuator links to the damper shaft, and any hnkage set

position (without completely closing) when the room thermostat is set
a a P}

screws or bolts are tight .., Ei/ [
» Moving parts are free of 1mped1ments (e g rust corrosmn) ?
» Electrical wire or pneumatic tubing connects to the damper actuator a

» The outside air thermostat(s) is functioning properly (e.g., in the right m/
location, calibrated COITECtlY) i s |

Proceed to Activities 13—-16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

BETOSS LETTINGLS ...orscecmereremeca e et s e a o
OR

3t, Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... m’ Q
3u. Assessed the feasnblhty of replacmg all manual reset freeze-stats wnh
automatic reset freeze-stats i <O

NOTE: HVAC systems with water coils need protection from the cold, The freeze-stal may
close ihe outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F,

ACTIVITY 14: MIXED ATR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher \2/
than 65°F ... ]

3w. Ensured that the mlxed air stat for coollng mode is setno lower 9/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design speclfxcauons or D/
local practices ... a

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... @/
3z, Ensured that dampers operate properly (for cutside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ... d

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of econoniizers, dry-bulb and enthalpy.
Diry-bulh economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level.

o

o 0oo



3. CONTROLS FOR OUTDOOR AIR SUPPLY {continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans {supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes MNo N/A
hours {even when room thermostat is satisfied) ... o 0

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system

perform as required.... Q
4b. Ensured that passive grawty relief vennlatmn systems and transfer grﬂles lz/
between rooms and corridors are functioning .........ccccvveivieneens a

NOTE: If ventilation system is closed or blocked 1o meet curremt fire codes, consult with a
prafessional engineer for remedies.

4¢. Made sure every occupied space has supply of outdoor air (mechamcal D/
system or operable windows) ... . (H] CI

4d. Ensured that supply and return vents are open and unblocked

NOTE: If outlets have been blacked intentionally to correct drafts or discomfort, tnvestigate
and correct the cause of the discomfort and reopen the venis.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... .8 a
4f. Modified ex:stmg HVAC systems to lncorporate any room or zone la.yout

and population changes .......o..... .a 0 Q
4g. Moved all barriers (for example room dmders, large free standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. . m/
4h. Ensured that unit ventilators are quiet enough to accommodate classroom E)/

activities ., a Q
4i. Ensured that classrooms are free of uncomfortable drafts produced by air J

from supply terminals ., a . Q

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity,

4j, Ensured that air flows out of the building (using chemical smeke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, pipe OpPENINgS) . s 0

5. EXHAUST SYSTEMS

ACTIVITY 19;: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....0 [2( a

If fans arve running but air is not flowing toward the exhaust intake, check for the following:
s Inoperable dampers
s Obstructed, leaky, or disconnected ductwork
» Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (us compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AQJACEIE SPACES .eerivesisieiseiniseiasrorsrisrssses st s st ssssasesbassntsntstsnsensanbensenseasrisarsrsssnss . a Q

1
4
4
4
{
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow").

5c. Ensured that air is flowing toward the exhaust inake ..o F( Q Q

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is

under positive pressure) is sealed and in good condition.......ueiveeeccnnennns o a
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to "How to Measure Airflow"” for techniques.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of cccupants served (22b) by the ventilation unit
under consideration ... s Q)
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢).......... g aQ a

ACTIVITY 23: ACCEPTABLE LEVELS OF QUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22c) to the recommended

levels N TABIE 1 ... ecnrsssrs s srasssassstssisassssssassasnsssssassnsrensonse a o a
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table ©.......iivimmimamnemmeend - O

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will medulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 hased
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced, The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, s¢ the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions,
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Bullding Automation System

VFD; Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Alr

Conditioning Engineers






Ventilation Checklist

Name: ‘:;{%94}5,? Mﬁ*f +on,

School: A Mty M ;tjcfé’ )(f:i boof {7/5‘!4%6’.
7

Unit Ventilator/ AHU No:

Room or Ar(ﬁZAudi+of Wi ... Date Completed: -269 o

7 L=

Signature:,

Instructions
1. Read the 1AQ
Backgrounder and 1. OUTDOOR AIR INTAKES
the Background . o )
Information for ta. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A
this checklist. examiple, a tive escave flack Bl cvnmmausmsmanimentmmsarm A ﬂ a
1b. Ensured that the ventilation system was on and operating in “occupied”
2. Keep the TIHOME c1voreevvre s eesessseesess s s e s ek }X o a
Background
Information .
o ak;m:c'gpyagf ACTIVITY 1: OBSTRUCTIONS
this checklist for l¢. Ensured that outdoor air intakes are clear of obstructions, debris, clogs, ) )
each ventilation OF COVEIS 1ecisverste e A 0 0
unit in your school, Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves
as well as a frequently block an infake) o 4 }Z 4
copy for future
reference. ACTIVITY 2: POLLUTANT SOURCES
3. Complete the le. Checked ground_«!gvcl intakes for pollutant sources (dumpsters, loading ) o
Checklist. docks, and DUSEIE IS RIBHRT s s o0 o s s ,ﬁ o a
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,
i " p
. Shec"k the “yes, toilet, or laboratory exhaust fans; puddles; and mist from
o or . afecsomditionine conbieny IOWErS) s A 0 Q0
bnotbapg)cl;cabieh 1g. Resolved any problems with pollutant sources located near outdoor air
itg; ?:',,ﬁf,?c intakes (¢.g., relocated dumpster or extended exhaust pipe) «.ococvvrivininn ﬁ{ 0
response ) ,
requires further ACTIVI"TY 3: AIRFLOW ‘ _ ‘ /
; th. Obtained chemical smoke {or a small piece of tissue paper or light plastie).. Ll | a
attention.)
Make comments 1i. Confirmed that outdoor air 18 entering the intake appropriately ..., Q0 0
inthe “Notes”
. sectiomas 2. SYSTEM CLEANLINESS
PERESRAR ACTIVITY 4: AIR FILTERS
4. Return the checklist 2a. Replaced filters per maintenance schedule .o, ,Zf a o
portion of this 2b. Shut off ventilation system fans while replacing filters (prevents dirt from
document to the BIOWINE AOWISTIRAIN) 1..evvvveeseseeesressesescosvssssensiessssnsesssensssssses s ssensresssscessesens A, a0 Qa
IAQ Coordinator. 2¢. Vacuumed filter arcas before installing new Filters....ociin. ,2( a a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing
Around) the 1 FIET ..ot s et st 3 a a
Ze, Confirmed proper installation of filters (correct direction for airflow).......... ?ﬁ. g



2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
2f, Ensured that drain pans slant toward the drain (to prevent water from Yes, No
ACCUTNUIALINE) .vverierreronnsnarnsensesrisreeseesesssassemsmssbsessesessesseassarsseasaassasassssassiratns Ef

a
2g. Cleaned draifl PANS ....c.coenenssimionsmrmoiissismsis st innatosss s E{ Q
2h. Checked drain pans for mold and mildew ... Q

P
DDG;

N o o e e W o W o

0
()

ACTIVITY 6: COILS
2i. Ensured that heating and cooling coils are clean /d
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean ..., jﬂ/
2k. Ensured that duets are clean ... P/
ACTIVITY 8: MECHANICAL ROOMS
21. Checked mechanical room for nnsanitary conditions, leaks, and spills .,Ef o 0

2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and SUPPHES ..o vicircnmnissr s s e g a

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position) ...... a a JZ’
3b. Ensured that minimum position provrdes adequate outdoor air
TOT OCCUPATIES .1evvvverresnerrersnsrsenssernrressssasssvnrassensssnsssossesssssesssessesssnsensenesssseseesssses bl ool F/
ACTIVITY 9: CONTROLS INFORMATION O

3¢. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniguely designed) ..o ﬁ Q Q

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the cOTrect POSItION ........uveerecersurresrnsrvene

3e. Settime clocks appropriately .... . L

3f. Ensured that settmgs fit the actual schedule of bulldmg use (mc]udmg
night/weekend USE) ...icorimmmmcmmanmmmaismsasnsosmssane 0 O

00
N O

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ...

3h. Checked that the line dryer prevents moisture buildup ...

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example, when you

[alf=
O

DIOW dOWN The TANK) 1vvecrrreereecsiarisnmmsenseersecssssstccssassessasssnasbssnnesssmsessmenmaceseissstss O Qo @7
3j. Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage or OBSTIUCHIONS} i Q r.g

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection .........eesiicreens la( o Q

31, Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection ., s e s et er e ﬁ Q a

3m. Ensured that air temperature in the mdoar area(s) served by each O
outdoor air damper is within the normal operating range .......c.cceceeensecerinsanns }ﬁ a o

NOTE: It is necessary to ensure thal the damper is operating properly and within the normal

range to continue.




3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fuIIy closes within a few minutes o N/A
of shutting off appropriate air handler... Q o0
30. Checked that the outdoor air damper opens (at least parttally w:th no delay)
when the air handler is turned 0N ... J.E( O a

3p. If in heating mode, checked that the outdoor air damper goes to its
minimum position (without completely closing) when the room
tHOEMOSIAL IS SEL 10 BSCF wevvecerenteressmmsmrsessssssssesssssmesssesoreneaesesessseeses ooy
3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum
position (without completely closing) when the room thermostat is set
a aQ P/

K
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to 60°F and mixed air thermostat is set t0 45°F ..vvvvevcovrmrsssorminsssins
3r. Ifthe outdoor air damper does not move, confirmed the following items:

+ The damper actuator links to the damper shaft, and any lmkage set

screws or bolts are tight .., et E( |
+ Moving parts are free of 1mped1ments (e [ rust corroswn) 9
+ Electrical wire or pneumatic tubing connects to the damper actuator. d
» The outside air thermostat(s) is functioning properly (e.g., in the right

location, calibrated COITECLIY) vurmvummimmnrmrisrisreesss et tessesiatesisssasirins El/ a

g 0og

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
CTOSS TEITTHNALS 1vvverrvesesrsuenirnsesssssesssssssesssssssstsnsaessssasbasesssstesab e sensrssenssesans oo F’
OR
3t, Confirmed (if applicable) that depressing the manual reset button {usually
red) trips the freeze stat {clicking sound indicates freeze stat was

tripped) ... ﬁ’ g Qo
3u. Assessed the feasnblhty of replacmg all manual reset freeze stats wnh

automatic reset freeze-stats. o .a ?f a

NOTE: HVAC systems with water coils need protection from the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped, The typical trip
range Is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher [E\/
than 65°F ... O

3w. Ensured that the mlxed air stat for coolmg mode is set no lower a/
than the room thermostat SEHINE .....cververiiniimnmnsce s s Q

ACTIVITY 15: ECONOMIZERS

3%x. Confirmed proper economizer settings based on design specifications or G/
10Cal PraCtiCes ..ottt s s s a

NOTE: The dry-bulb is typically set at 65°F or lower,

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... B/ a
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ... 2

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Diry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level.



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that atl fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during cccupied YesANo N/A
hours (even when room thermostat is satisfied) ... a o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cyele as necessary to
ensure sufficient owtdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system

perform as required......oeeviecrcrearerns Q
4b. Ensured that passive grawty relief vcntllatlon systems and transfer gnlles G/
between rooms and corridors are fUnctioning ..o a ad

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

4c, Made sure every occupied space has supply of outdoor air (nechanical !Z/
system or operable WIRAOWS) ...ii i e assenserssarsssses Q Q
4d. Ensured that supply and return vents are open and unblocked ......cccceocivnnnns O Q

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and recpen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... | Q
4f, Modified ex1stmg HVAC systems to mcorporate Aty roor or Zone layout

and population changes ... ———. erermeentreriaas Q Qg a
4g. Moved all barriers (for example, room dividers, large free-standing

blackboards or displays, hookshelves) that could block movement of

air in the room, especially those blocking air vents ., m/

4h. Ensured that unit ventilators are quiet enongh to accommodate c]assroom B/
Q

activities ., a
4i, Ensured that cIassrooms are free of uncomfortable drafts produced by air J
from supply terminals ... g a

ACTIVITY 13: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

4j, Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, pipe OPEMINES) .vvcvrervrerisritrosrersssirsmmssresmsrrrms s ssisssanessesssssessannes (=l 0|

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION :
5a. Checked (using chemical smoke) that air flows inte exhaust fan grille(s) .....Q m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
s Inoperable dampers
+ Obstructed, leaky, or disconnected ductwork
» Undersized or improperly installed fan
* Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

q

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (us compared to surreunding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AQJACENL SPACES .. vorverssinirsersarssrmsesessesssrmnsmssmsrasserestvesdsaasvers st sasaaesesnanasassensssess ) Q o

1
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow").

5¢. Ensured that air is flowing toward the exhaust intake % O Q

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is

under positive pressure) is sealed and in good condition.....ueimeii. a o
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “"How to Measure Airflow" for techniques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under consideration ... 4 A O
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢).......Q QO QO

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels in Table 1 ... seesrssssessssssessssrassasnessssssmeseseness I =l O
6e, Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in TAbIE 1 ......coimmimnsiese s ecnnisssssarersarsssressaess Q a 0

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CQ2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced, The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all ccoupancy
conditions.
Active DCV confrol is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Autornation System

VFD:; Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Alr
Conditioning Engineers






Ventilation Checklist

Name: Sf’(;ﬂ{»‘r? M&v’ 46’»:1;
School; 4 ML v M rCICM‘” f“:’z Z)dﬂ/ 0/5’%/46
Unit Ventilator/ AHU No: g
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O e T Roommmejz TCC,\/\ t(‘.‘ - Date Completed: ’ '969"/
z

Signaturen, ;}f . et

[

Instructions
1. Read the /IAQ
Backgrounder and 1. OUTDOOR AIR INTAKES
the Background
5 la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A
Information for X :
this checklist. example; & fire eScape TTOOL PIANY ... .ot escimrirsns siiinssssisrssavsssssisivnnsaisns iesssmieidin Q ﬁ a
2 K h 1b. Ensured that the ventilation system was on and operating in “occupied”
- Resp ihe T SR U SOR I SRSTRNTFEE W A S 4 O 0
Background

Information and

make a copy of ACTIVITY 1: OBSTRUCTIONS

this checklist for le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,
each ventilation OF COVETS 1vperuersusssnesrnrarsnsrsssestsmssessansnsssstnsrsnstssrtaessssstsssssistsasssssnssannenssessnerssensasras A 0O 0O
unit in your school, 1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves
as well as a freguently block an IntaKe) i ot a Qa
copy for future
. reference. ACTIVITY 2: POLLUTANT SOURCES
i 3. Complete the le. Checked grounq-]cvel intakes for pollutant sources (dumpsters, loading
| Checklist. docks, and bus-idling areas) ..o e i a4 0 0
1f. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,
. Elhec”k the “yes,” toilet, or laboratory exhaust fans: puddles; and mist from
”no, or . air-conditioning COOlNE OWETS) c...ucuwririiimcusesssmmsmmsnsiorsssassssssssonssseranssasisrsirens g O Q4
nak ap[_Jllcabie 1g. Resolved any problems with pollutant sources located near outdoor air
it’:g:n??,ﬂs\iggc?‘?(:h intakes (e.g., relocated dumpster or extended exhaust pipe) .......cococeviine. ﬁ o a
response N
requires further ACTIVITY 3: AIRFLOW ‘ . ‘ 3/
attention.) 1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. & @ QO

1i. Confirmed that outdoor air is entering the intake appropriately ...ccoooeve. @7 0 0
« Make comments g pproy y

in the “Notes”

cndiib s 2. SYSTEM CLEANLINESS
a8 ACTIVITY 4: AIR FILTERS
| 4. Return the checklist 2a. Replaced filters per maintenance schedule .....oov e ,Ef a o
' portion of this 2b. Shut off ventilation system fans while replacing filters (prevents dirt from
| document to the BlOWING AOWNSIIEAIN) 1.vivviseeiiseee et en sttt s sy A, 0 0O
 1AQ Coordinator. 2c. Vacuumed filter areas before installing new filters.......coovevviiiencerievcsnnnns Q a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

around) the QT FIIIET......ciccii e venenrinicrsiesesssrsssessansssssssesssesratsrassasessanssesssnsas ‘Z
2e. Confirmed proper installation of filters (correct direction for airflow) ,ﬁ



2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
2f. Ensured that drain pans slant toward the drain (to prevent water from

2g. Cleaned drain pans... -
2h. Checled drain pans for mold and mlldew ......................................................

accumulating) ...

ACTIVITY 6: COILS

21,

Ensured that heating and cooling coils are €lean ...

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS

2.

Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is Clean .....cnerrcserernnnninnnieseesen:
2k. Ensured that ducts are clean ..o sisssossseisseassrmsiasss

ACTIVITY 8: MECHANICAL ROOMS

2L

Checked mechanical room for unsanitary conditions, leaks, and spills ...
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and SUPPHES .cveecereer e sern e reenes

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a.
3b.

Ensured that air dampers are at least partially open (minimum position) ....

Ensured that minimum position prowdes adequate outdoor air
for ocoupants... vreveree e vae e saerennanravens

ACTIVITY 9: CONTROLS INFORMATION

3¢. Obtained and reviewed all design insidefoutside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ......ovivvinsinierians

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

i

3
o

3d. Turned summer-winter switches to the correct position .........ccvecccenvecrrreens a
3e. Settime clocks appPropriately ......imecocreimncssminneeeserersesessss s seessensens Q
3i. Ensured that settmgs fit the actual schedule of bulldmg use (mcludmg
night/Weekend USE) iumumimimmemessinmiimiiemieisssmessasssssesensssssesssses Jo
ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoceupied (night) setting ... w3
3h. Checked that the line dryer prevents moisture buildup ... SO u|
3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you
blow down the tank).... - wen
3j. Setthe line pressure at each thermostat and damper actuator at the proper
level (no leakage or ODSIUCHIONS) .iivsiviienisimssnienneies e ssasnsesssasasesvesens Q

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k.

3l

Ensured that the outdoor air damper is visible for inspection......cuuerrererenns

Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection ..

3m. Ensured that air temperature in the mdoor area(s) served by each

outdoor air damper is within the normal operating range ...

-

oooZg
=z
DDD;

Q Q
a o
a o
O Q

Q
Q

o Qo
o Q
a7
o Q

B

o Q
Q Q
Q Q

NOTE: It is necessary to ensure that the damper is operating properly and within the normal
range to continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A

of shutting off appropriate air handler... Censesrrsibag e et sa e R Q
3o. Checked that the outdaor air damper opens (at Ieast partlally w:th no delay)
when the air handler is turned on . - ,12/ Qa

3p. If in heating mode, checked that the outdoor air damper goes to 1ts

minimum position (without completely ¢losing) when the room

thermostat is set 10 B5°F ......ccmievemrranmsrerereacs (rerens R bbbt e s a a
3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is set 10 45°F ....cvvvceeverrinsisirismsenoninin, o Q
3r, If the outdoor air damper does not move, confirmed the following items:

+ The damper actuator links to the damper shaft, and any ]inkage set

screws or bolts are tight ... B/ 0
+  Moving parts are free of 1mped1ments (e g rust corrosmn) ?
*» Elecirical wire or pneumatic tubing connects to the damper actuator a

» The outside air thermostat(s) is functioning properly {e.g., in the right B/
location, calibrated COITECILY) vuuivmrmrmrrarrmrnieinerrermsssrmesesmssssessasssmsisesisens Qa

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only} to test continuity
BCTOSS LEITINALS .eeeerrrer e recnrcsnasnsnsesersrsmsssrestsassssssasrssssassaensesssssnsseresens kmd Il
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

ETIPDEA) virveinvsirereesniernasrensersarsemesnrastsssssssesbstassaiss eaistine s st ousaariabarRaR s onsave e BT jﬁ ]
3u. Assessed the feasibility of replacmg all manual reset freeze-stats with
autornatic reset freeze-stats . mimmimni————- | ﬁ

NOTE: HVAC systems with waler coils need protection fion the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F.

ACTIVITY 14: MIXED ATR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher m/
thAD B5%F o st s s R R b0 a

3w. Ensured that the mixed air stat for cooling mode is set no lower g/
than the room thermostat SELHNG .....cnmumrmsrrersin it Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design speclflcatmns or D/
local practices .. Q

NOTE: The dry-bulb is typically set at 65°F or lower,

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... ?
a

3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
Ioad of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Diry-bulb economizers vary the amount of outdoor air based on outdaor temperature,
and enthalpy economizers vary the amount of outdoor alr based on outdoor temperature
and humidity level,

Q

Q

R

o o0o0o



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS _

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied YesNo N/A
hours (even when room thermostat is satisfied) vreesmsresmsisnmesamemen g a

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply,

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system

perform as required....... - o a
4b. Ensured that passive gravity relief ventllatmn systems and transfer gniles G/
between rooms and corridors are functioning ... eccsicsrensreess a g

NOTE: If ventilation system is closed or blocked to meet curvent five codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air (mechanical E]/
system or operable Windows) ......ceeceersesasrersraesnns Q Qa

4d. Ensured that supply and return vents are open and unblocked ....................... a o

NOTE: If outlets have been blocked intentionally to correct drafts or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... i a
4f, Modified ex1stmg HVAC systems to mcorporate any room or zone la.yout

and population changes ... .0 o o
4g. Moved all barriers (for example room dlwders Iarge free-standlng

blackboards or displays, bookshelves) that cou]d block movement of

air in the room, especially those blocking air vents ... Q 0O E(
4h, Ensured that unit ventilators are quiet enough to accommodate classroom :

BCLIVILIES 1uviccnn i s s e e e s en O 0
4i, Ensured that classrooms are free of uncomfortable drafts produced by air J

from supPPLY termMINAIS ..vvivserrrsrssrenrsnseresatessssseressessnsssererssssasessarssnsesasarsssasassas a. a

ACTIVETY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the "occupied” cycle when doing this activity,

4j, Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, PIPe OPENINES) c.vvv.vvreerverrersrerrerrorservassessserermerntsorsrssensssasnsnsssssrsres L1 a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....O [2( a

If fans ave running but air is not flowing toward the exhaust intake, check for the following:
« Inoperable dampers
= Obstructed, leaky, or disconnected ductwork
* Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS {continued}
ACTIVITY 20: EXHAUST AIRFLOW'

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressurve (as compared to surrounding spaces).

5b. Checked {(using chemical smoke) that air is drawn into the room from Yes No N/A
AAJACENE SPACES .oree s sirimsstsssstbir st a aQa

q
L]
L)
1
1
{
1
1
4

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow ).

5¢. Ensured that air is flowing toward the exhaust intake F/ a a

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition........veeeeicrsrreineicinns a a

6. QUANTITY OF OUTDOOR AIR

ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to "How to Measure Airflow" for techniques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under conSIAEration .....cu.smieremieecsinssnsensrsesssrsrssrsersssssssssssessesssasmsersrsnneen ld & 0
Ge. Divided outdoor air supply (222) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)......... a o a

ACTIVITY 23; ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels inTable 1o rsrsessnmsessnesseeee - & 0
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22c) meet

the recommended levels in Table 1....cccevncecnvcisnnnncnensmsersneee. 3 0 0O

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve, The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels, This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 |evels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation Is reduced, The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these pericds. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required velume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable aiternate method to determine if ventilation reguirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines,
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD; Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

. Read the IAQ

Backgrounder and
the Background
Information for
this checklist.

Keep the
Background
information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the

Checklist.

+ Check the "yes,”
"no,” or
“not applicable”
box beside each
item. (A "no”
response
requires further
attention.)

« Make comments
in the "Notes”
section as
necessary.

. Return the checklist

portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: %’éﬁ‘{ﬂw Meyteas
School: 4 Moty Midlc[é" jC beoo ﬁfé"f‘?}éé".
Unit Vent.ilator/AHl{Noz q
Room or Area: A L‘l’ g
Signature: )é/}z// ’T%

Date Completed: |- -2

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example, & fireescapefoorplan) « cossmmemmmnmamsanmasmsmsen s L Ef a
1b. Ensured that the ventilation system was on and operating in “occupied”

UOGE s A o q
ACTIVITY 1: OBSTRUCTIONS
le, Ensured that outdoor air intakes are clear of obstructions. debris, clogs,

U OV oo s o oY S S RS O 0 VR P S G T R i A 0 0
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

Pradsiigintly IRk n TN coomvorcorsnson e s O oo S A a @4 0

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading
doclkes, aid Bisadue BrEEEY wons s i e R e R ,ﬁ a o

1f. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,
toilet, or laboratory exhaust fans; puddles; and mist from

AT-CONATONING COOMNE TOWEES) crrvrursrrrerersasnsssesssiatossasioniiiheiisrsssiesssibesitesinsaiss A a q
1g. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ..o, ,2{ a o
ACTIVITY 3: AIRFLOW
th. Obtained chemical smoke (or a small picce of tissue paper or light plastic).. 1 Q// a
1i. Confirmed that outdoor air is entering the intake appropriately ... Q0 Q

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule ..o ,Zf a o
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

Blowinig dowREEEERTIT v v b s s S i B B Y A, a0 Qa
2¢. Vacuumed filter areas before installing new filters ..o o, ,"0/ o a4
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

ATOBNE)Y TS AU T covonssvmmvsysorsssreissyieyaessmyos 7o o o o s o e oRassa5 3 a Q
Ze, Confirmed proper installation of filters {correct direction for airflow).......... ,’ZI. g aQ



2. SYSTEM CLEANLINESS (continued]}

ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from Yes, No
ACCUMUIALINEY 1eerrerrerrescarserrartsssermeresssrensersesasnrrrsssorersasessearesessmsentsmsssensnessassasas lZ(

2g. Cleaned drain pans - S

2h. Checked drain pans for mold and mlldew

=
DDD‘S

ACTIVITY 6: COILS

2i. Ensured that heating and cooling coils are clean }{ Q

-
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ACTIVETY 7: AIR-HANDLING UNITS, UNIT YENTILATORS

2j. Ensured that the interior of air-handling unit(s} or wnit ventilator
(air-mixing chamber and fan blades) is clean ..iicnminnamimanssmn

2k. Ensured that ducts are clean .....oeevnrervnnnenne

oo

ACTIVITY §; MECHANICAL ROOMS
21. Checked mechanical room for unsanitary conditions, leaks, and spills ........ ‘Zf

2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and SUPPHES ..o eeccrrceirer e srr s reseseseneens Qo a

O
o

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open {minimum position) ...... a a F(
3b. Ensured that minimum position provides adequate outdoor air
FOF OCOUPANES 1vvrvrervrravinsrvrrrerverrerseensansessmnssessaseressassesssrarsrersssssarersessssasesrsesennns I I }{
ACTIVITY 9: CONTROLS INFORMATION . Q

3¢, Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) .....ccoveciiinnninne. )Z( a aQ

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position ......uvsmecensiin, 2 0O 0
3e. Settime clocks apProPriately ...t Q a @&
3f. Ensured that settmgs fit the actual schedule of butldmg use (mcludmg

RIGht/WEEKEND USE) vrvrrerirsensriesssenseeenrmrsisnesssessssnrenns FSTOPROTRY 4 N |
ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure af both the

occupied (day) setting and the unoccupied (night} setting ... SO I B | ,Zf
3h. Checked that the line dryer prevents moisture buildup ... -0 a4 ﬁ

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation {for example when you

blow down the tank) .......eisissceresnns @ Q@
3j. Setthe line pressure at each thermostat and damper actuator at the proper
level (no leakage or ObSIUCIONSY ..ocooiccinessrin i ncse s essssmsnrinmnesenessscemmsunnees - O ﬂ'

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection................. Ef a a

31, Ensured that the recirculating relief and/or exhaust dampers are wsﬂ)le
FOr INSPECHAN 1vvieriereciiinsris s i et b s s s e —— ﬁ g a

3m. Ensured that air temperature in the indoor area(s) served by each O
outdoor air damper is within the normal OpPerating range ... vevveivcorsersrvens p’ a

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range fo continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes Yes Mo N/A

of shutting off appropriate air handler .......ccumrremeeeeestinminnsniiss a
30. Checked that the outdoor air damper opens (at least partially with no delay)
when the air handler is turned on . v - ,12( Q

3p. If in heating mode, checked that the outdoor air damper goes to its
minimum position (without completely closing) when the room
thermostat i5 S8L 10 BIF ...t sessacronsassassassrssssassass a o
3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum
pasition (without completely closing) when the room thermostat is set
to 60°F and mixed air thermostat is set to 45°F ... e
3r. Ifthe outdoor air damper does not move, confxrmed the followmg items:
+ The damper actuator links to the damper shaft, and any linkage set
screws or bolts are tight ...vecvvrneerne B/ 4
+ Moving parts are free of 1mped1ments (e g rust COTTOSION) 1urvervorrnssasiua 9
» Electrical wire or pneumatic tubing connects to the damper actuator ....... a
» The outside air thermostat(s) is functioning properly (e.g., in the right B/
location, calibrated COTIRELLY) vvremeirerrereremiasasrrsrversssssssersrssessassmsisarsssas Qa

(]

R

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

BCTOSS EIMINGLS 1vvvsvseeerressiececrerereesemsssese e sosnasmsessonsbensissasbocsisitsnainesesarseecsens k)
OR.
3t. Confirmed (if applicable) that depressing the manual reset button (usually

red) trips the freeze stat (clicking sound indicates freeze stat was

TPDEE) 1uerersrentrnsrervmrsisesnsssrensuerersrermrssnssensiasssssssssressarsesmessevesassonsssams s renarvasress jﬁ a
3u. Assessed the feasibility of replacmg all manual reset freeze-stats with

automatic reset freeze-stats. i nneia .d ﬁf

NOTE: HVAC systems with water coils need protection fiom the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°FE

ACTIVITY 14: MIXED ATR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
than 65°F.., a

3w. Ensured that the mtxed air stat for coohng mode is set no lower g/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design spemﬂcattons or G/
10CA] PFACLICES vveerrererirseereeressesasesessesrnerasscnarassssrsrsassnsbassarrans |

NOTE: The dry-bulb is typically set at 65°F or lower:

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... !B/
3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............ Q

NQTE: Economizers use varying amounts of cool outdoor air to assist with the ceoling
load of the room or rooms, There are two types of economizers, dry-bulb and enthalpy.
Diry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

o O0p0o



3. CONTROLS FOR OUTDOOR AIR SUPPLY {continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously aperate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied).....cum e o a

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary fo
ensure sufficient outdoor air supply,

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation syste m/

perform as required.... Q
4b. Ensured that passive grawty relief vent1lat1on systems and transfer gnlles D/
between rooms and corridors are fUNCIONINE ..ovveeerevrnesnrmssriestaeeneseresiseins a a

NOTE: If ventilation system is closed or blocked tv meet current five codes, consult with a
professional engineer for remedies,

4¢, Made sure every occupied space has supply of outdoor air (mechanical J
Q Q

system or operable WindoWs) .......viinimconimensmmianii . @/
4d. Ensured that supply and return vents are open and unblocked ........oiiiiniiins

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

alr supply .... b e .Q a
4f. Modified ex1stmg HVAC systems to 1ncorporate any roo or zone layout

and population changes ..., .0 Q 0
4g. Moved all barriers (for example room dmders large free-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. - E(
4h, Ensured that unit ventilators are quiet enough to accommodate classroem \3/

activities .. a 0
4i. Ensured that classrooms are free of uncomfortable drafts produced by air B/

from supply terminals i et s e rarees a. a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed fo
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied ” cycle when doing this activity,

4j, Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, EZ/
floor joints, PIPE OPEIENES) rrirevrerververrersrmsmserserenmnersries e tsessessssresssessasisstsrsensenses a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows inte exhaust fan grille(s) .....Q m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
* Inoperable dampers
» Obstructed, leaky, or disconnected ductwork
o Undersized or improperly installed fan
v Broken fun belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

~

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AJACENE SPACES.....vurvsssssrsssssssmisssssssrrmssssr sttt bt i

'
L]
.
1
]
L
L]
1
[}
]
{
1t
1
]

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see "How to Measure dirflow").

5c¢. Ensured that air is flowing toward the exhanst intake ... F/ Q o

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exbaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition.....erereserrsrees a Q

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “"How to Measure Airflow” for techniques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under cONSIAEration.......cciciiimmserismmsmenssermersonsssaretissessessesssssasansnensrseseerssnneens (4 3 0
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22c) ......... Q o o

ACTIVITY 23: ACCEPTABLE LEVELS OF QUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels inTable 1. s sss s s sssssvasprsssmsssssssssisnsennns 1 O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22c) meet

the recommended levels in Table I .....cvvvenniencenmonenmememmenomeen W & O

NOTES All HVAC units through the BAS have advanced ventilation control fogic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the rocom has less than design occupancy, the required volume of ventilation is reduced. The
CO02 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to Interior occupled spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

(_, coincides with ASHRAE-62.1, (2010) guidelines

BAS: Bullding Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers






Ventilation Checklist

Nanie: <§?L<:ﬂév‘ﬂ M&v’fﬂ% ; ;
Schoal: /? ticky M ;c/r"fﬁ jC bl dff"ﬂ%(i

Unii.\fentiiator!AH No: 1O
Room or Area: M%' ;’ . Date Completed: L= 26 (0
Signature:, i ;ff Wm
Instructions
1. Read the IAQ
Backgrounder and 1. OUTDOOR AIR INTAKES
the Background . . )
Information for la. Marked locations of all outdoor air infakes on a small floor plan (for Yes No N/A
this checklist. example, a fire escape floor plan) ..o a ﬁ Q
Ib. Ensured that the ventilation system was on and operating in “occupied”
2. Keep the HEOIELE .5 v o0 8 L B A R SR A B TS SO 4 0 Q0
Background

Information and

make a copy of ACTIVITY 1: OBSTRUCTIONS

this checklist for le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs, . .
each ventilation T BT o s 0 AT A Y ST BTV A PR ,‘d a 4
unit in your school, Id. Installed corrective devices as necessary (e.g.. if snowdrifts or leaves
as well as a fretrrertly BIOSK an THERKE) somummmmsmmsssm i s S s m s i a ;ZT Q
copy for future
reference. ACTIVITY 2: POLLUTANT SOURCES
3. Complete the le. Checked ground-level intakes for pollutant sources (dumpsters, loading .
Checklist. doicks; And DUSIATTE AYCABY wussvviasyiassinsismsissdsbsss cobsvs s sR a3 4 5T B V7457 ,ﬁ a a
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

‘ 9h ecj( the "yes,” toilet, or laboratory exhaust fans; puddles; and mist from

L B Ait-CONCHIONING CODTINE TOWEES) swivssrsssisnissserssssaiiansssssssassamsinisssss svesisssvmssisssssins g Q O

not applicable lg. Resolved any problems with pollutant sources located near outdoor air
box beside each intakes (e.g., relocated dumpster or extended exhaust pipe) ..o, ff a o

item. {A "no"”

response
Faciifives Tl ACTIVITY 3: AIRFLOW

attention.) 1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 1 Ld/:]
li. Confirmed that outdoor air is entering the intake appropriately ..o @7 Q0

« Make comments
| in the “Notes”

‘ section as 2. SYSTEM CLEANLINESS
E sl ACTIVITY 4: AIR FILTERS
i 4. Return the checklist 2a. Replaced filters per maintenance schedule ,Zf Q 0
. portion of this 2b. Shut off ventilation system fans while replacing filters (prevents dirt from
document to the L 8T T s L B R S S B B A, 0 o
IAQ Coordinator. 2¢. Vacuumed filter arcas before installing new fIHEIS ..o oo ;( a o
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing
arolnd) the A B e R R v i b oa
2e¢. Confirmed proper installation of filters (correct direction for airflow)......... 125 g o



2. SYSTEM CLEANLINESS (continued)

1

ACTIVITY 5: DRAIN PANS ‘
2f, Ensured that drain pans slant toward the drain (to prevent water from Yes No N/A '

accumulating) ... a a !
2g. Cleaned drain pans.. - TR ?d o aq )
2h. Checked drain pans for mold and mrldew )Zf Q a !
ACTIVITY 6: COILS :
2i. Ensured that heating and cooling coils are clean /M a aQ
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean jZ]/ a 0
2k. Ensured that ducts are clean ......cuvmennorvernann, )Zf [
ACTIVITY 8; MECHANICAL ROOMS
21. Checked mechanical room for unsanitary conditions, leaks, and spills ......., ‘2’ a o
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and SUPPHES .cceeveeceerrcrrrsrecsressccesce e aesssr s snsessasies g a

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position) ...... a a ‘DI
3b. Ensured that minimum position provrdes adequate outdoor air
fOT OCCUDANIES «.vvvisessscsnsseri s snsas s sss s ssssmssssssesssessssieasssnsenrsnerseen il (] )Z/
ACTIVITY 9: CONTROLS INFORMATION O

3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) .....cccrvvnnreveennns ja’ a 0

ACTIVITY 10;: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position ........... rrerenene e snasnans a o 0
3e. Set time clocks appropriately .............. e R .
3f. Ensured that settings fit the actual schedule of bulldmg use (mcludmg

night/weekend USE) ..o cebrerere e e e R s s be s e e A e e A O 0O

ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night} setting .......comeniiiiisinin a Q
3h. Checked that the line dryer prevents moisture buildup ... SFUSTOTTRPPNY I R
3i. Replaced contro] system filters at the compressor inlet based on thc

compressor manufacturer’s recommendation (for example, when you :

blow down the tank) ......oeveerivssicesnscnreas wed 0
3j. Setthe line pressure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

N,

5 S

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection ........cccevevevinrien ﬁ Q aQ

31. Ensured that the recirculating relief and/or exhaust dampers are visible
TOr INSPEOLION Lovrerrirresiininrieie it st et as s e rrrens bbb b e s nansarererssbasbnans é a a

3m. Ensured that air temperature in the indoor area(s) served by each O
outdoor air damper is within the normal operating range ......couvmivescesmreines 'ﬁ a 0

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes Yes Mo N/A

of shutting off appropriate air handler ... )
30. Checked that the outdoor air damper opens (at least partially with no delay)
when the air handler is turned on . ,12/ a

3p. Ifin heating mode, checked that the outdoor alr damper goes to its

minimum position (without completely closmg) when the room

thermostat is set to 85°F .. rret bt s s .. Q
3g. Ifin cooling mode, chccked that the outdoor air damper goes to 1ts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is 88t 10 45°F ...oiiiiissiniienissesenns G a
3r. Ifthe outdoor air damper does not move, confirmed the following items:

* The damper actuator links to the damper shaft, and any linkage set

sctews or BOILS re tight ... i e EI/ a
» Moving parts are free of impediments (e.g., rust, corrosion) ...t ?
» Electrical wire or pneumatic tubing connects to the damper actuator ....... a
» The outside air thermostat(s) is functioning properly (e.g., in the right iB/

location, calibrated COITECLIY) ..cwrenrmersreromcrsmesrensaersererssmrsrensrssessessassissssssarisns ]

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
BCTOSS tETIINALS 1vvvorvsrmvsirsirerarsesnieresmsssassnes s eeseesperesspastressrssesenessessersirmsrenss =l ]
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... }ﬁ Q
3u. Assessed the feasﬂ:lhty of rep]acmg all manual reset freeze-stats w1th
automatic reset freeze-stats . e e .a ﬁ

NOTE: HVAC systems with water colls need protection from the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply aiv when tripped. The typical trip
range is 35°F 1o 42°F,

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E}/
than 65°F ... a

3w. Ensured that the mixed air stat for coolmg mode is setno lower Q/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design spemﬂcatmns or [3/
local practices .. e f e e T IR R 00 |

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... Z/},
a

32, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ...

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-buib ecanomizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor alr based on outdoor temperature
and humidity level,

Q

o
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued}

ACTIVITY 16: FANS

3aa. Ensuored that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during cccupied YesNo N/A
hours (even when room thermostat is satisfisd) ... 0O o

NOTE: If fan shuts off 'when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply,

4, AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system
perform as required..cummseremmiesrnssesise s insiesisssiaies Q

4b. Ensured that passive gravxty relief vennlatmn systems and transfer gnlles D.‘I/
between rooms and corridors are functioning .....cceceerervririennes a

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
prafessional engineer for remedies.

4¢, Made sure every occupied space has supply of outdoor air (mechamcal !Z]/
system or operable windows) ... Q Cl

4d. Ensured that supply and return vents are open and unblocked .......................

NOTE: If outlels have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas thhout an ontdoor

air supply .... eI b esree et ee e s e .0 Q
4f. Modified ex1stmg HVAC systems to mcorporate any room or zone layout

and population changes .....icererees L0 Q Q
4g. Moved all barriers (for example room d1v1ders, large f‘ree standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. ‘. W/
4h, Ensured that unit ventilators are quiet enough to accommodate classroom ‘/

activities .. - a o0
4i. Ensured that classrooms are free of uncomfortable drafts produced by air l{

from supply terminals ... a. o

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cyele when doing this activity,

windows, doors, or other cracks and holes in exterior wall (for example,

4j, Ensured that air flows out of the building (using chemical smoke) through
floor joints, pipe openings) vo..revenens a E/EI

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q E’]/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
Inoperable dampers

Obsiructed, leaky, or disconnected duciwork

Undersized or improperly installed fan

Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE. Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure {(as compared to surrounding spaces).

Sb. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AAJACEIIE SPACES ...emceruitireirereresressrernssensessassssre s srstsassssas s srmsrssasassssasesssassasess . 2 Q

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow "},

Sc. Ensured that air is flowing toward the exhaust intake ........cowweserreennmresesenne K O o

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is

under positive pressure) is sealed and in good condition .....eereecsresearremsernens a a
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to “How to Measure Airflow” for techniques.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

UIIE et sttt rne e serrasnaseseeesesera s bt seor e re PP AR S nAb e e as e R AR S beE S s et b an bR eRe a Q 0
6b, Calculated the number of occupants served (22b) by the ventilation unit
under CONSIARIAION ......ccocrssirissirisssen sttt ses e resrssassssesesassemsrmarnssspsnes Q d a
6c, Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)......... a o a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels inTable L ... s ssssssissesssssnsesrsesssosmrnsenmnnee - 2 O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table L. ... g 0O 0O

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve, The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called COZ2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced, The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are mef and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines,
The ideal supply of outside air to interior ocoupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

(, coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Sodiety of Heating, Refrigerating and Air

Conditioning Engineers






Ventilation Checklist

Name: §r‘£ﬂbm MN +or;

[ N . . X
School: ;4 Mity M:C{cl(ﬁ fclm/ ﬁfﬁﬂ/ﬁ(‘?
Unit Ventilator/AHU No: !
Room or Area: [ ... Date Completed: |- J CE '9 L{

Signature; 7}/ f%

Instructions
1. Read the IAQ
Backgrounder and 1. OUTDOOR AIR INTAKES
the Background i . ‘
Information for la. Marked locations of all outdoor air intakes on a small floor plzm (for Yes No N/A
this checklist. example, a fire escape floor plam) ...cveeevvcrennncrens ceverer PI 0
Ib. Ensured that the ventilation systeni was on and o eraim in “occu 1ec§”
2. Keep the mode ... ypgp?{ Qa Qa
Background
io
Information and ACTIVITY 1: OBSTRUCTIONS
make a copy of _ ol . i
this checklist for lc. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,
each ventilation Or COVErs .. ——— 0 Q
unit in your school, 1d. Installed cor rectlvc dewccs as mccssary (e g 11‘ snowdnfts or leaves
as well as a frequently block an intake) ... SOOI RORUORPON o B " R
copy for future
reference. ACTIVITY 2: POLLUTANT SOURCES
3. Complete the le. Checked ground-leve] intakes for pollutant sources (dumpsters lIpading
Checklist. docks, and bus-idling areas) ... - )ZT a 0
" y If. Checked reoftop intakes for pollutant sources (plumbmg venis; kuchen,
« Check the "yes, toilet, or laboratory exhaust fans; puddles; and mist from
no,” or Y air-conditioning cooling toWers) .....c...ee.eerrrererinns SO~ S R
“not applicable
box besid h lg. Resolved any problems with polluiant sources lecated near outcioor air
itce)::n 22' ug:.‘“ac intakes (c.g., relocated dumpster or cxtended exhaust pipe) .. Z{ a0
response , _
requires further ACTIVITY 3: AIRFLOW ‘ . . ‘ _
attention.) 1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic)..[] a
. Make comments li. Confirmed that outdoor air is entering the intake appropriately ....ooovniennn, @~ 0 0
in the “Notes”
section as 2. SYSTEM CLEANLINESS
necessary. ACTIVITY 4: AIR FILTERS
4, Return the checklist 2a. Replaced filters per maintenance schedule .. ,@' a n
portion of this 2b. Shut off ventilation system fans while replacmg f:ltu‘s (prevents dlrt from
document to the blowing downstream) ........emmcernaiens SSURSSUOUTUROTOROROTRRRTON” SR i [ i
IAQ Coordinator. 2¢. Vacuumed filter areas befme installing new f11tcrs - }2( Q Q
2d. Confirmed proper fit of filters to prevent air from bypassmg (ﬂoww;,
arounid) the air FIEE ..o e et ﬂ MU
2e. Confirmed proper installation of filters (wrlect direction for airflow}......... ﬂf a 0



2. SYSTEM CLEANLINESS {continued])

ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from
accumulating) ...

2g. Cleaned drain pans Dasesssrens
2h. Checked drain pans for mold and mlldew

ACTIVITY 6: COILS

2i. Ensured that heating and cooling coils are clean ........currirmrrecsermennne

ACTIVITY 7;: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean ...,

2k. Ensured that ducts are clean ..oeuemensosrsennens

ACTIVITY 8: MECHANICAL ROOMS

2l. Checked mechanical room for unsanitary conditions, leaks, and spills .....
2n. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and SUPPLES w..ccceeericice s

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position)

3b. Ensured that minimum position provides adequate outdoor air
for occupants .....ueennens

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ....oveiricninenns

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned surnmier-winter switches to the correct position ...vmeiieerrerne,
3e. Settime clocks appropriately ... —————————

3f. Ensured that settmgs fit the actual schedule of bulldmg use (mcludmg

3
(]

DIght/WEEKend USE) ..omemrenmsmmmmeesscnsecsmsenmmonniimssssssiarsassesssssssssessronsessrssresssos

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night) setting ...
3h. Checked that the line dryer prevents moisture buildup ...

3i. Replaced control system filters at the compressor infet based on the

compressor manufacturer’s recommendation (for example when you
blow down the tank)..,

3j. Setthe line pressure at each thermostat and damper actuator at the proper
level (no leakage or ObSITUCHIONS) 1iveiviersisrerrresernrmsniiississssseiesnasenserenrsassraies

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection......cccovurerierennss

-
e

3. Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection ..

3m. Ensured that air tcmperature in the mdoor area(s) served by each

outdoor air damper is within the normal operating range....

L0
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NOTE: It is necessary to ensure that the damper Is operating properly and within the normal

range to continue,
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes o N/A
of shutting off appropriate air handler... a Q
3o, Checked that the outdoor air damper opens (at least partially thh no delay)
when the air handler is turned on v veeeveececnnas ,E( a a

3p. If in heating mode, checked that the outdoor air damper goes to its
minimum posmon {without completely closmg) when the room

thermostat is set to 85°F .. - Qa ?/
3q. Ifin cooling mode, chccked that the outdoor air damper goes to 1ts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is Set 10 45°F . vorcreiveeenecniiniinmssvesssraronmens a Q y
3r. If the outdoor air damper does not move, confirmed the following items:

* The damper actuator links to the damper shaft, and any linkage set

screws or bolts are tight ... v e = 0 a

+ Moving parts are free of lmpedlments (e B rust corrosmn) E}/‘/ﬂ@ Qa

» Electrical wire or pneumatic tubing connects to the damper actuator Q

» The outside air thermostat(s) is functmmng properly (e g., inthe raght E{/

location, calibrated correctly).... o o

Proceed lo Activities 13-16 if the damper seems fo be operating properly.
ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

ACFOSS LETIMINALS .ovvvvuesesernsrveississsesssansnenmsssnsssssmsssessssssssssssstsssrssmannesssssssessesesses 0 O }Zf
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually

red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... . ﬁ a a
3u, Assessed the feaSIblhty of replacmg all manual reset freeze-stats w1rh

AULOMALIC TESet fIEEZE-STAS avsreis e cnrisssssrisessssare s ssrssssssssserenssssrsesesersas s sissos a @ Q0
NOTE: HVAC systems with water coils need protection fiom the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped, The typical trip
range is 35°F to 42°F
ACTIVITY 14: MIXED ATR THERMOSTATS
3v. Ensured that the mixed air stat for heating mode is set no higher @/

than 65°F ... Q a
3w. Ensured that the nuxed air stat for coolmg rnode is set no lower g/

than the room thermostat SEHINE .o ssassarasasess a a
ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design speclflcatlons or EI/

local practices .. Q Q

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... @/ a
3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............. |

NOTE: Economizers use varying amounts of cool outdoor air to assist with the caoling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during ocoupied Yes Ao N/A
hours (even when room thermostat is satisfied) ... .- a o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system
perform as required.....c.ecenvrersnsanne Q

4b. Ensured that passive grawty relief vennlatmn systems and transfer gnlles E/
between rooms and corridors are functioning ... a

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air (mechanical m/
system or 0Perable WiNAOWS) ....uiiiivessmmennessssarnmsassess orsssens sarsessrssssessenns m/Cl Q
a

4d. Ensured that supply and return vents are open and unblocked ......ooveerenees

NOTE: If outlets have been blocked intentionally lo correct drafts or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply .... .2 a
4f, Modified ex1stmg HVAC systems to mcorporate any room or zone Iayout

and population changes ... .0 O 0O
4p. Moved all barriers (for example room dmders, large free standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents ., vor ﬁ
4h, Ensured that unit ventilators are quiet enough to accommodate classroom E/

activities .. s s s a 0
4i, Ensured that classrooms are free of uncomfortable drafts produced by air J

from SuUpPLY tEIIMINALS ot smness st st sr e s nasnsns ST a. Q

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor poilutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the "occupied” cycle when doing this activity.

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E’/
Q

floor joints, pipe OPENINES) .icieeiimerinr e s s a
5. EXHAUST SYSTEMS
ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows inte exhaust fan grille(s) .....Q m/ a

Iffans are running but air is not flowing toward the exhaust intake, check for the following:
« Inoperable dampers
» Obsiructed, leaky, or disconnected ductwork
s Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS {continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

)

5b. Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
AQJACEIE SPACES ..ccvererrririrersscorsarstsorsrermronimssmerssasbrstobt s b e abasbbA peasesareanbebatsatstbas . a 0

W oy w o WA W G e e

'
4
v
L]
F]
1
L]
L]
L}
i
4
{
1
L
{

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow”)}.

5c. Ensured that air is flowing toward the exhaust intake F/ a

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition..wmeeecirercniiains a o
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR ATR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow” for techniques.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under Consideration ... rmerecsecerssrsarnssisensrssenersssssessasmsnsesrmsmsssmssesessesenseneeens (4 & O
6¢. Divided outdoor air supply (222) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)........Q 0O QO

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels inTable ©..inninieieessmessomsrssnmcsssns & O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1 .......coeveenercenisenmonenssnmemesesrersssses Q 0 Q0

NOTES All HVAC units through the BAS have advanced ventilation control fogic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor, The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO02 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these perlods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are meft and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior ococupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L, coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD; Variable Frequency Drive (Controls the speed of the fan motor)
5 ot b ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers






Ventilation Checklist

Name: __5?,” f{ﬂbﬂ Moren;

School: :4 Moty M fC‘U /f )’23 b O [t 5‘?”/4 e

Unit Ventilator/AHU No: ;‘

I Room or Area _ Date Completed: = 2324

Signature: bk&v}// %
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Instructions
1. Read the IAQ
Backgrounder and 1. OUTDOOR AIR INTAKES
the Background -
Information for la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A
this checklist. exarple, a fire escape floor PIAN) e | IZf o
b, Ensured that the ventilation system was on and operaling in “accupied”
2. Keep the
TTEOUIE 1 ovirtrtera s st srmessr i e s b b2 h b bt b er iR PR s e nenanbn b bs bR e a0 a aQ
Background

Information and

make a copy of ACTIVITY 1: OBSTRUCTIONS

this checklist for lc. Ensured that outdoor air intakes are clear of obstructions, debris, ciogs
each ventilation OF COVEIS truveiiiiins NN B B
unit in your school, 1d. Installed Lorrec,twc cicwccs as necr:.ssary (e g lf snowdnﬂs or leaves
as well as a frequently block an intake) ... rreesersrassesstastrerstsatratsssransatessacserrasaesreseareors boa] ﬁ' a
copy for future
reference, ACTIVITY 2: POLLUTANT SOURCLS
3. Complete the Ie. Checked ground-level intakes for pollutant sources (dumpstcrs loading
Checklist. docks, and bus-idling areas) ......c.cwciinen, ﬂ a o
N Y 1f, Checked rooftop intakes for poEIutant sources (plumbmg vmts kttchen,
* Chack the "yes, toilet, or laboratory exhaust fans; puddles; and mist from
no,” or air-conditioning cooHNE tOWEIS) ..ovvverurererearscrsarens RIS~ S B

"not applicable”
box beside each
item. (A “no”
response

lg. Resolved any problems with pollulant 50Urces ]ocated near outdoor air
intakes (e.g., relocated dumpster or extended exhaust pipe) .oovvcvcvveccieens )Z{ g a

requires further ACTIVITY 3: AIRFLOW S
attention.) th. Obtained chemical sinoke (or a smalf piece of tissue paper or light plastic).. O o
1. Confirmed that outdoor air is entering the intake approprintely .....cocvvonreevene -0 Q
+ Make comments
In the Notes 2. SYSTEM CLEANLINESS
necessary. ACTIVITY 4: AIR FILTERS
4. Return the checklist 2a. Replaced filters per maintenance Sehedile ..o p’ o
portion of this 2b. ‘Shut off ventilation system fans while replacing filters {prevents dirt from
document to the blOWInE AOWINSIEAM) ..vvvoeerseresessssssiesssessinsssensossarenssesbascstossas e snecesessassssns A, 0 Q0
IAQ Coordinator. 2c. Vacuumed filter areas before installing new FIlterS ... cormoerereseones F( a o
2d. Confirmed proper fit of filters to pl‘event air from bypassing (flowing
around) the air filter... ﬂ g
2e. Confirmed proper mstallatxon of f 1lters (wrrect dlrectmn for alrﬂow) Zf a o



2. SYSTEM CLEANLINESS (continued)

ACTIVITY §: DRAIN PANS
2f. Ensured that drain pans slant toward the drain (to prevent water from

ACCUTNUIAHIIE) 11vurrerrrensirsisrmisiii et e st nne bt
2g. Cleaned drain pans ... o
2h. Checked drain pans for mold and mlldew ..................................................

ACTIVITY 6: COILS

2i, Ensured that heating and cooling coils are clean ..........cococveeeceerneecerreccnsenees

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is cl6an ...ocoeremcsrsmnnsnnnienenns

2l. Checked mechanical room for unsanitary conditions, leaks, and spills .....
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

2k. Ensured that ducts are clean .....ccoveermsemernienns

ACTIVITY §: MECHANICAL ROOMS

chernical products, and sUPPEs ....cccucvv e iessmsnnssrserrins

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open {minimum position)

3b. Ensured that minimum position provides adequate outdoor air
fOT OCCUPANES ..ovirrerriniesisisiisnrn i mrssrisereiesseresssessens

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed all design insidefoutside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) ...

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position ......evemeereeeeerenns

B

3e, Set time clocks appropriately .... e &
3f. Ensured that settmgs fit the actual schedule of bulldmg use (mcludmg
Mght/WEEKend USE) vuuuriunemmimmmennimsamassssissussisssssssinsssssessasssnssaesressesesesses Jo
ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ... R
3h. Checked that the line dryer prevents moisture buildup ... rererestersrerens
3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you
blow down the tank).... w3

3j. Setthe line pressure at each thermostat and damper actuator at the proper

level (no leakape or obsStIUCHONS) civsinierineriissnmmrinmsessassrnnnss

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection....

3l. Ensured that the recxrculatmg relief and/or exhaust dampers are wsnb]e
for inspection .. . ehesna s ey

3m. Ensured that air tcmperature in the mdoor area(s) served by each
outdoor air damper is within the normal operating range ...

el
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NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to continue.
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3. CONTROLS FOR QUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes o N/A
of shutting off appropriate air handler... eteeerroeeet et beterestaransterearanann Q Q
30. Checked that the outdoor air damper opens (at least partlally W1th no delay)
when the air handler is tUTNE ON ....cvceeveeces sttt b b0 ,El/ a aQ

3p. If in heating mode, checked that the outdoor air damper goes to its

minimum position (without completely closing) when the room

thermostat i5 5et to BIF .o insesssrm s e a o
3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum

position (without completely ¢losing) when the room thermostat is set

to 60°F and mixed air thermostat is set t0 45°F ....ceenrerennans e a Q
3r. 1f the outdoor air damper does not move, confirmed the foliowing items:

+ The damper actuator links to the damper shaft, and any linkage set

screws or bolts are tight ....ceeuvennneeee. EI/ a
»  Moving parts are free of lmpedtments (e £, rust COTTOSION) vvvvverrrneresieas 9
» Electrical wire or pneumatic tubing connects to the damper actuator ....... a

» The outside air thermostat(s) is functioning properly (e.g., in the right B/
location, calibrated COITECIY) vuumriimmmmimnierineiaririessersenn e ensasasessasssnnass (]

Proceed to Activities 13—16 if the damper seems to be bperatiug properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LEIMINANS ..ecveririeirirec e s nssrsnsessrssnsrsesssasessascrvone kel 1]
OR
3t, Confirmed (if applicable) that depressing the manual reset button (usuaily
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ Q
3u. Assessed the feamblhty of replacmg all manual reset freeze-stats with
automatic reset frEBZe-StalS i s a @#

NOTE: HVAC systems with water coils need protection from the cold. The freeze-siat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS
3v. Ensured that the mixed air stat for heating mode is set no higher El/
than 65°F ... O

3w, Ensured that the leBd air stat for coolmg mode is set no lower Q/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design speclflcanons or G/
local practices .. Q

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight Z/}.
Q

3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............

NOTE: Economtizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two (ypes of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor femperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

CUR
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued}

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously aperate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied) ... o o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION

4a, Ensured that supply and return air pathways in the existing ventilation systEm
perform as required.....c.oconeirnvnvans o Q

4b. Ensured that passive grav1ty relief ventllatlon systems and transfer gnlles Ea/
between rooms and corridors are functioning .....eeecieecicninensiininenseien. u}

NOTE: If ventilation system is closed or blocked to meet curvent fire codes, consult with a
professional engineer jor remedies.

4¢, Made sure every occupied space has supply of outdoor air (mechamcal E/
system or operable Windows) ........coeccevmmrcrnsiinninsniasresnens (R | L_.l

4d. Ensured that supply and return vents are open and unblocked .......................

NOTE: if outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply out51de air to areas without an outdoor

air supply ... w ]
4f., Modified ex1stmg HVAC systems to mcorporate any room or zone layout

and population changes .. Vv L0 0 Q
4g. Moved all barriers (for example room dlwders, large f'ree-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. &

4h. Ensured that unit ventilators are quiet enough to accommodate classroom D/
Q

activities ., Q
4i, Ensured that classrooms are free of uncomfortable drafis produced by air J
from supply terminals... Q. a

ACTIVITY 13: PRESSURIZATION IN BUILDINGS

NOTE; To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E'/
floor joints, PIPE OPLIUNES) ..crvrerrrerriensvessersesrarsessesmsmessrsrsessssesstssenasasssesssansassss a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke} that air flows into exhaust fan grille(s) .....Q m/ a

Iffans are running but air is not flowing toward the exhaust intake, check for the following:
» Inoperable dampers
+ Obstructed, leaky, or disconnected ductwork
* Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued])
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under neguative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AAJACENE SPACES eueerarrrarerrsaresstsniserrsernssessssssssstosssseststssstesstorrersarsrssensssssetastsersann _ a a

1
|
{
1
{
4
1
{

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow').

5c. Ensured that air is flowing toward the exhaust intake .....cocoverrererervecerncrsncrens % a o

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition e vsessisn o Q

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22;: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to "How to Measure Airflow” for technigues.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under conSideration.......wuseresssirasnssmisssssserssssssrasnsrsnsiisssssssnassmnnornne = & O
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person 22¢).......0 QO 0O

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d, Compared the existing outdeor air per person (22c) to the recommended

1evels i TAble 1t ssssssssssssarssrsrmssnsnnens (4 & O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22c) meet

the recommended levels in Table 1. 3 0 0O

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called COZ based
Demand-Controlied Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The COZ |evels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CQO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines,
The ideal supply of outside air to interior accupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan mofor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

1. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

2. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
aswell as a
copy for future
reference.

3. Complete the
Checklist.

« Check the "yes,”
“no,” or
“not applicable”
box beside each
item. (A "no”
response
requires further
attention.}

» Make comments
in the “"Notes”
section as
necessary.

4, Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: 5;7"‘"534«‘?’? M»:?«/ +ori,

7 T "
School: j? Mty Mf(:fcié’ «{Céﬁi’/ gfé‘rf/;‘ff

Unit Ventilator/AHU No: 3

Room or Area: ( =24 F% _ Date Completed: L~ 21 2 L-/

o e s
Signature:, s ;ﬁ?& f/m

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small {loor plan (for Yes No N/A
example, afireescape floor plan] ... L Qf ]
1b. Ensured that the ventilation system was on and operating in “occupied™
SRR s v s B A S N S T S s A Q O

ACTIVITY 1: OBSTRUCTIONS
Ic. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

T oL L e g Q
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

Froguantly Bloek 30 TRIAKEY ... oo ssmmirnosenremesissnmnos il st a !@’
ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-1dling areas) ........oniiernen s A e S AR ,ﬁ 5 |

If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,
toilet, or laboratory exhaust fans: puddles; and mist from

air-conditioning cooling tOWEIS) cvervreriiiiie i =
lg. Resolved any problems with pollutant sources located near outdoor air
intakes (e.g., relocated dumpster or extended exhaust pipe) ..o i Q

ACTIVITY 3: AIRFLOW

-

0

Ih. Obtained chemical smoke (or a small picce of tissue paper or light plastic).. 1 LB/C]

li. Confirmed that outdoor air is entering the intake appropriately .......oocovevreees Q0

2. SYSTEM CLEANLINESS

ACTIVITY 4: AIR FILTERS
2a. Replaced filters per maintenance schedule .vimamniinmmnniiiisine ,ﬁ
2b. Shut off ventilation system fans while replacing filters (prevents dirt from
blowing dOWNSII A ..ceurseseierrerirmeraecsicsnsteseesese s ne s reea e nsnneseneresaneens A
2c. Vacuumed filter areas before installing new filfers ..o imnen i }Zﬂ/
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing
AT T e AIT THEE s s s e S T S Ff
2e. Confirmed proper installation of filters (correct direction for airflow)......... ZS

L



2. SYSTEM CLEANLINESS (continued)

1

ACTIVITY 5: DRAIN PANS q
2f. Ensured that drain pans slant toward the drain (to prevent water from Yes, No N/A '

ACCUIMUIATINE) 1earvriiriesesiassrseresstnsseersessassnssesessaessessasassassemsenssesesesssasneseassssmsas Ei/ a aQ t
2g. Cleaned drain pans .. v E{ a a !
2h. Checked drain pans for mold and mlldew ;2( a Q :
ACTIVITY 6: COILS :
2i, Ensured that heating and cooling coils are clean /E{ a o
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean ............ ﬂ/ a o
2k. Ensured that ducts are clean P/ a o
ACTIVITY 8: MECHANICAL ROOMS
21, Checked mechenical room for unsanitary conditions, leaks, and spills ........ ,@’ o a
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and SUPPHES ... e s o Qa
3. CONTROLS FOR QUTDOOR AIR SUPPLY
3a. Ensured that air dampers are at least partially open {minimum pesition) ...... a a y(
3b. Ensured that minimum position provrdes adequate outdoor air

TOF OCCUPANLS ..cueererrerncrsnrmesrorserressersranssssssrsosssarsvassersassserssonssarsasssssrarssorsasrnereves b o) %
ACTIVITY 9: CONTROLS INFORMATION O
3c. Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ......ccnvsmmninn ,Er a Q

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the COrrect position ........evemeremeersorssenenndd 0

| O

3e. Set time clocks appropriately .. e Q Q
3f. Ensured that settmgs fit the actual schedule of burldmg use (mcludmg
DIght/WEEKENd USE) 1uvrviriesvvcrriemsrmmeerniisessessusensssensonsesssnsssnsssinssssanmssssesreen 3. 0 O

ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night) setting .vvvcvvvcirinenn, @ 0
3h. Checked that the line dryer prevents moisture buildup ... FRUSIPPURORNY B I W

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you

NS,

blow downt the tank) ..o - R R R
3j. Setthe line pressure at each thermostat and damper actuator at the proper
level (no leakape or obSITUCHONS) e meeesanen & O @

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k, Ensured that the outdoor air damper is visible for inspection......cweseienians ﬁ o O

31, Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection ., ﬁ a a

3m. Ensured that air temperature n the mdoor area(s) served by each O
outdoor air damper is within the normal operating range ........covceveveecsrirennsas p’ a o

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to continve.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A

of shutting off appropriate air handler... Q
30. Checked that the outdoor air damper opens (at least partlally with no delay)
when the air handler is tUMEd 0N .o vvvrecionininitieeerreenisisisine ,LZ/ Q

3p. If in heating mode, checked that the outdoor air damper goes to 1ts

minimum position (without completely closing) when the room

thermostat is set to 85°F .. .0 Q
3q. Ifin cooling mode, checked that the outdoor air damper goes to lts minirmum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat i 86t 10 45°F .vvirnimisnicicesinississssesinse a o
3r. If the outdoor air damper does not move, confirmed the following items:

+ The damper actuator links to the damper shaft, and any linkage set

SCIEWS OF OIS AIe tIGHT v.vvvvrer e ersanressessssss et snraresvasenssaserenras B’/ Q
+ Moving patts are free of lmpedtments (e £, rust COITOSION) wovverrcseseeatin ?
+ Electrical wire or pneumatic tubing connects to the damper actuator....., a

» The outside air thermostat(s) is functioning properly (e.g., in the right 13/
location, calibrated COITECLY) vruimiumirimaremsmmarsoriemerarseerinniosianiasisesirssirens a

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS EETININALS covvereereenre s s rir s s st st sstssssss e esresrersermsrnenens kI
OR
3t. Confirmed (if applicable) that depressing the manual reset buiton (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ Q
3u. Assessed the feasnblhty of replacmg al] manual reset freeze-stats wnh
automatic reset freeze-stats ... .a ﬂ

NOTE: HVAC systems with water coils need protection from the cold, The freeze-stal may
close the outdoor air damper and disconnect the supply aiv when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E}/
than 65°F ... e a

3w. Ensured that the mlxed air stat for coollng mode is set no lower Q/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design spe01f1cat10ns or l}/
local practices .. Q

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... M
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ... a

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
ioad of the room or rooms. There are two types of econontizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

Q

Q

o
&

o 0oo



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied YesANo N/A
hours (even when room thermostat is satisfied) vmcrmmmeniresimn. a a

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION

4a. Ensured that supply and return air pathways in the existing ventilation system
PErfOTIN 85 TEQUIEH ...ievsmreecrecsesreseesnsessrsreressseesssas s sese e sessesnaesessneneseseosiassmsenss Q

4b. Ensured that passive gravity relief ventilation systems and transfer grﬂlcs D/
between rooms and corridors are functioning ... a

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air (mechanical m/
system or operable windows) ........oueuen. Veererreererepnsbsr e st g E e argn et saenranan Q Q

4d. Ensured that supply and return vents are open and unblocked ..ovieniironnenns

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to SUpply outside air o areas without an outdoor

air supply .... o I3 Q
4f, Modified ex1stmg HVAC systems to mcorporate any room or zone layout

and population changes ... L a0
4g. Moved all barriers (for example room dmders, large free-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents ... Q a D/
4h, Ensured that unit ventilators are quiet enough to accommodate classroom

activities .. Q

4i, Ensured that classrooms are free of uncomfortable drafts produced by air E/
from supply terminals ... Q.

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdeor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity,

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, G‘/
floor joints, PIPE OPENINES) vvvvrcrerreenrerrsmrirressssersrmrnmrsmersstsarassinsessassasesasassorses 1

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....0 ﬁ{ a

If fans ave running but air is not flowing toward the exhaust intake, check for the following:
« Inoperable dampers
s Obstructed, leaky, or disconnected ductwork
* Undersized or improperiy installed fan
* Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to survounding spaces).

3b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AAJACENE SPACES .euereartirissenrsrsssrmsissrsspasrersasrsrestsessss st sessarsessermasarearasssertastsssrsssass _ Qa Qa

VR e ap w e W W R N W W o
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Stand outside the room with the door slightly open while checiting airflow high and low in
the door opening (see “How to Measure Airflow”).

5c. Ensured that air is flowing toward the exhaust intake % O d

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition .....vvvreeveerrrrsssirins a a

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to "How to Measure Airflow” for techniques.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit

UNder CONSIARIALION .vevererressesisssssrisiecesrarsessssasssssssesisisnisrestssnsssasnsssssnsnsenmensens = O
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to

determine the existing quantity of outdoor air supply per person (22¢)......... a o a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d, Compared the existing outdoor air per person (22¢) to the recommended

levels N TAblE 1.t et bes s r s s s enass Q O Q
6e, Corrected problems with ventilation units that supplied inadeguat

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1. emreversscnnmenssmmsmenmenneene. - 0 0O

NOTES All HYAC units through the BAS have advanced ventilation control logic deployed associated with the
spaces they serve, The system will modulate the outdoor air damper and return dampers o provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a
" room. When the rootn has less than design occupancy, the required volume of ventilation is reduced. The
C02 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fall otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and
coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD; Variable Frequency Drive (Controls the speed of the fan mofor)
| sofs ASHRAE: American Soclety of Heating, Refrigerating and Alr

Conditioning Engineers






i e e e

1
1
1
{
Ll
]
{
.
[
4
1
{
]
[
|

[~

R R R

Instructions

1. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

2. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a
copy for future
reference.

3. Complete the
Checklist.

+ Check the “yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

* Make comments
in the “"Notes”
section as
necessary.

4. Return the checklist
I portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: Sf'ﬁﬂéiy? Mﬁx{‘}‘d’ﬂf :
School: q Mity M :c’Jé" }/C bed 0/5‘7"’//&
Unit Ventilator/AHU No: é

Room or Art:‘fz A (3
~ p——
Signature:. i /{/ %

lr'

[-29-2¢

Date Completed:

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example, a fire escape floor Plan) ... Q ﬁ Q
1b. Ensured that the ventilation system was on and operating in “occupied”

TR 0ot s R A A A AL R ' a o
ACTIVITY 1: OBSTRUCTIONS
l¢. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

O CORTR er s nman ot o s s e P A e e b ey A 0 0
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

frequently BLock an intake) oo a A aQ

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-idling Areas) .........co.oeecreeeeceseeeiesoierss s seeses s s A 0 Q
1f. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles: and mist from

itconditioNiNE CO0 NI TOWEEE) i wmwsri it i ey TRy g4 Qa Q0
1g. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ....ccccovciiniines ﬁ a a
ACTIVITY 3: AIRFLOW
1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. K Q/ﬂ
li. Confirmed that outdoor air is entering the intake appropriately ..o, @ Qa 0

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule ,Zf N
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

BloOWINE QOWHSITEAINY L ucuiuiivsmimssssivmisismismmisasas sssssssies iessmssivssimsissoisssrisnes siiss A, 0 0O
2c. Vacuumed filter areas before installing new filters.......cooeiieiinnivrcnnenes F{ a a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

around) the air FILET .......c.ovveieecieee et a et s e rasss s s et bn s erents ﬂ Q a
2e. Confirmed proper installation of filters (correct direction for airflow).......... ﬁ Q g



. SYSTEM CLEANLINESS (continued)

: :

ACTIVITY 5: DRAIN PANS . !
2f, Ensured that drain pans slant toward the drain (to prevent water from Yes No N/A . ,

ACCUMUIALING) 1ocveirreterrr et e srmsesesensse st rsressrenssssensssrsssrsessseesenners G O ! }
2g. Cleaned drain Pans ... e, e 4 o Q ! '
2h. Checked drain pans for mold and mildew .....c.coviiiciencnnnens S, DY )Zf Q Q : '

. ¥

ACTIVITY 6: COILS : :
2i. Ensured that heating and cooling coils are clean /E{ a Q e e -
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean ..o nmsmsarens jﬁ/ g o
2k. Ensured that ducts are clean .......... a o
ACTIVITY 8: MECHANICAL ROOMS
2l. Checked mechanical room for unsanitary conditions, leaks, and spills ... JZf a o
2m. Ensured that mechanical rooms and air-mixing chambers are feee of trash,

chemical products, and SUPPLES ..vvvemrciicnsiirees s ssrssans a Qo
3. CONTROLS FOR QUTDOOR AIR SUPPLY
3a. Ensured that air dampers are at least partially open (minimum position) ...... Qa aQ }2{
3b. Ensured that minimum position provrdes adequate outdoor air

fOL OCEUDATIS «.eurvrerneseseserissiserssessnsssserssasaseseastssesssssensasssessnsnsessnssssnsessarsessnnes led | [ }{
ACTIVITY 9: CONTROLS INFORMATION O
3c. Obtained and reviewed all design insidefoutside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ......ccovververerccrnens ﬁ a Q

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position ..........vveerererrverenen g Q0

3e. Set time clocks appropriately ...t s et Q Q

3f. Ensured that settmgs fit the actual schedule of bulldmg use (mcludmg
nght/WeeKend USE) vimimrencamismmiissenresimnsesssesssessrssssesssssssssossersssemsenseen g 1 0

w O

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ....coivevrivcnnn. 0 0

3h. Checked that the line dryer prevents moisture buildup ... SRR u R

3i. Replaced control system filters at the compressor inlet based on thc
compressor manufacturer’s recommendation (for example, when you

B,

blow down the tank) ... .0 QO @
3j. Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage or OBSIUCONS) covvvicicnrcnimersrenecereresesersesrsassrnsmesssareseressaene Q r:§

ACTIVITY 12: OUTDOOR AIR DAMPERS
3k. Ensured that the outdoor air damper is vigible for inspection.......ucvvarrsemernn ﬁ o d
31. Ensured that the recirculating relief and/or exhaust dampers are visible ﬁ

a

for inspection ., a
3m. Ensured that air temperature in the mdoor area(s) served by each O
cutdoor air damper is within the normal operating range... ﬁ a Q

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

vange o continte.



B 3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)
) 3n. Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A
! of shutting off appropriate air handler............... eetesaereesansrernees o Q
4 30. Checked that the outdoor air damper opens (at least partially with no delay)
h when the air handler is tUrned 01 ......iwicinsi e rssssssrssness ,E/ Q O
) 3p. If in heating mode, checked that the outdoor air damper goes to its
( minimum position (withont compietely ¢losin g) when the room
) thermostat is set to 85°F .. .4 a ?/
‘% So ' 3q. Ifin cooling mode, checlced that the outdoor air damper goes to 1ts minimum
position (without completely closing) when the room thermostat is set
to 60°F and mixed air thermostat is set 10 45F .cvversnninnsiessssmsmsnn. - 0 P}

3r. Ifthe outdoor air damper does not move, confirmed the following items:

« The damper actuator links to the damper shaft, and any linkage set
serews or bolts are Hght .. EI/ Q

» Moving parts are free of impediments (e.g., rust, corrosion) .....ccceeeeenstee ?

» Electrical wire or pneumatic fubing connects to the damper actuator....... a

» The outside air thermostat(s) is ﬁlnctmmng properly {(e.g., in the nght \2/
location, calibrated correctly)... a

o 0po

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only} to test continuity
ACTOSS LRTITHIALS 1vvvoresrsuerrsermrsssnnmesssniassansssssssassssbestesssstssssssarsssresnas e ssssssssssasns [ ;ﬁ
OR
3t, Confirmed (if applicable) that depressing the manual reset button (usuaily
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) weverreenns Ceareber e et oseas va R e st eat At ehseaEeE SR el esre bR LS sbanL b bRt sRRRS ﬂ a o
3u. Assessed the feasibility of replacing all manual reset freeze-stats with

automatic reset freeZe-stats .. ———————— o @A Q

NOTE: HVAC systems with water coils need protection from the cold, The freeze-stat may
close the outdoor air damper and disconnect the supply aiv when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOQSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher @/
than B5°F i s s s e a

3w. Ensured that the mixed air stat for cooling mode is set no lower B/
than the room thermostat SEHINE e e eerserens st samsssssr s rasses Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design specnﬁcatxons or G/
local practices .. |

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the econontizer is shielded from direct sunlight ....... lB/ a
3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ... |

NOTE: Econontizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dyy-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa, Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes, MNo N/A
hours (even when room thermostat is satisfied)....cimininnnnin. o o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system

perform as required....coveremmimen Q
4b. Ensured that passive grav1ty relief ventllatlon systems and transfer gnlles G/
between rooms and corridors are fUNCHIONINE ...cves i irecrisieenreerssereneens a a

NOTE: If veniilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for vemedies.

4c. Made sure every occupied space has supply of outdoor air (mechanical El/
system or operable windows) ... Q Q

4d. Ensured that supply and return vents are open and unblocked ....................... a Q

NOTE: [f outlets have been blocked intentionally to correct drafts or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... b e .a a
4f. Modified ex1stmg HVAC systems to 1ncorporate any room or zone layout

and population changes .......cun L8 Q 0
4g. Moved all barriers (for example room dmders large f‘ree standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. v @/
4h. Ensured that unit ventilators are quiet enough to accommodatc c]assroom C/

activities .. e Q aQ
4i, Ensured that classrooms are free of uncomfortable drafts produced by air J

from supply terminals ... o o

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the "occupied” cycle when deing this activity.

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, pIPE OPEIINES) uirerrerrerrersrmssseressrscssssesssasscssearsaernosersrassasssasourenses kd a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke} that air flows into exhaust fan gritle(s) ..... 0 [ﬁ/ a

If fans ave running but air is not flowing toward the exhaust intake, check for the following:
* Inoperable dampers
« Obstructed, leaky, or disconnected ductwork
»  Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

~

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces),

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AQJACEIE SDACES .ovrvirresiaenireirerairorrriert st esiis e terborrasbeors PR TP P 1D e n e reTse s 4S TS 00D . a n
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow").

5c. Ensured that air is flowing toward the exhaust intake ;{ g Q

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition ..o, a o

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to "How to Measure Airflow” for technigues.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under consideration ... i @ O
6c. Divided outdoor air supply (222) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢) ... a o a

ACTIVITY 23: ACCEPTABLE LEVELS OF QUTDPOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

Levels i TADIE 1 .....cccicceenirecn it st sissseessssissssnssasssrsas bt sassrssnssasanasssents W I
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table ©.....iincvcrcrrnresvmmisnnmnneseinneee . 0 O

NOTES Al HVAC units through the BAS have advanced ventilation control logic deployed associated with the
spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CQO2 |evels. This type of confrol is calied CO2 hased
Demand-Controlied Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupantsin a
" room. When the rcom has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV confrol is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
" The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and
L coincides with ASHRAE-62.1, {2010) guidelines

BAS: Building Automation System

VFD:; Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

. Read the IAQ

Backgrounder and
the Background
Information for
this checklist.

Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

Complete the
Checklist,

= Check the “yes,”
"no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

» Make comments
inthe “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name:

Stephan  Movtoa)

-f‘f:/'V MlC{CJé’ ,{C[f&t?/ ﬂfwfj(i

School:

A7

Unit Ventilator/AHU No:

|9V

Room or Area: Date Completed:

Signature:,_s LA %

#

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example,a-fire.escape floor plan) .. vasaimmmmain e umisessoe Q ﬁ a
1b. Ensured that the ventilation system was on and operating in “occupied”

T DR s i e S TSV S S T A 4 O 4
ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

T ONRIE i v o T AR TS A PN N S A A A 0 0
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

fragiicntly blockian intake) vammmnimnamaimimaiamsaiaiaian a a
ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks; fid DusTaRAEAIEHRY srm s i v OB AT T A 0 Q
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles; and mist from

AITr-CONAItiONING COOINEG LOWETS) -..r.vvvernrsressmsaresssssnsonsarsnssssssrsasosstressnssssiossassins A O QO
lg. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ....ccceviicerinenn. pfr a a
ACTIVITY 3: AIRFLOW

1h. Obtained chemical smoke (or a small picce of tissue paper or light plastic).. 0 Gl/:I

li. Confirmed that outdoor air is entering the intake appropriately ... Q

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenante schedule ... ,Zf Q
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

Lo T s o 11 o A, O
2¢. Vacuumed filter areas before installing new filters.......cvvcvcriinieciinieaenn F( Qa
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

ArOAEY the A TRIEY cuimmmmsmmasimmsmsb s e s ssnss sy “,2! a
2e. Confirmed proper installation of filters (correct direction for airflow).......... Zf 0

a




2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from
accumulating) ... . e

2g. Cleaned drain pans - s s s

2h. Checked drain pans for mold and mlldew ......................................................

ACTIVITY 6: COILS

2i.

Ensured that heating and cooling coils are clean ... revncnerevinnsin

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS

2j. Ensured that the interior of air-handling vnit(s) or unit ventilator
(air-mixing chamber and fan blades) is ¢16an ....cccovmvenermmenmnmmiin,
2k. Ensured that ducts are clean ...uuinmnmncm e et e,

ACTIVITY 8: MECHANICAL ROOMS

2L

3.

3a.
3b.

Checked mechanical room for unsanitary conditions, leaks, and spills ........
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and SUPPHES .oovevveeeve e ererrsrse sttt s

CONTROLS FOR OUTDOOR AIR SUPPLY

Ensured that air dampers are at least partially open (minimum position) ...

Ensured that minimum position provides adequate outdoor air
for occupants ...,

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed alf design insidefoutside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) .....cocecniiineee,

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

s
o
o

3d. Turned summer-winter switches to the correct position ...veveieseerecesmeennes g
3e. Set time clocks APPrOPriately ..ottt assens Q
3f. Ensured that settmgs fit the actual schedule of bu1ldlng use (mcludmg
night/weekend USE) v SOOI 4 |
ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting .., sevennron
3h. Checked that the line dryer prevents moisture buildup ... S
3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you
blow down the tank).... . d

3.

Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage or obstructions) ...

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k.

3L

Ensured that the outdoor air damper is visible for inspection ......cevmirinnee

Ensured that the recirculating relief and/or exhaust dampers are visible

FOT INSPEOHON Lovrriireree ittt e e e e s bbb et a s e asns st e s smenen

3m. Ensured that air temperature in the indoor area(s) served by each

outdoor air damper is within the normal operating range ...c.ocervvverrsrerinscnnns

oDog
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NOTE: It is necessary to ensure that the damper is operating properly and within the normal
range to continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes Yes plo N/A

of shutting off appropriate air handler ..., Q
30. Checked that the outdoor air damper opens (at least partialIy with no delay)
when the air handler is turned on . . - ,12/ a

3p. Ifin heating mode, checked that the outdoor air damper goes to it
minimuin position (without completely closing) when the room
thermostat i5 S8t 10 BI%F wvvvccriiv s it a a

3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum

to 60°F and mixed air thermostat is set t0 45°F .....vviiisisnnisiniiini,
3r, If the outdoor air damper does not move, confirmed the following items:
* The damper actuator links to the damper shaft, and any linkage set

position (without completely closing) when the room thermostat is set
G a P)

screws or bolts are tight ....cecvececeennee B/ Qa
»  Moving parts are free of 1mped1ments (e g rust corros;on) 9
» Elecirical wire or pneumatic tubing connects to the damper actuator Q

» The outside air thermostat(s) is functioning properly (e.g., in the right B/
location, calibrated COITECHY) i ]

Proceed to Activities 13—16 if the dainper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LETITHNALS 1ecreeere e ssmsms st s sensmssssssssnsersasssrsrrerrrnns ()
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ a
3u. Assessed the feasnblhty of replacmg all manual reset freeze-stats w1th
automatic reset freeze-stats . | ﬁ

NOTE: HVAC systems with water coils need pratection fiom the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS
3v. Ensured that the mixed air stat for heating mode is set no higher \E/
than 65°F ... O

3w, Ensured that the rmxed air stat for coolmg mode is set no Iower Q/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design specifications or Q/
1008l PIACHICES cvevrarrsisnimsiostinisircs st ssmsssesersssesenssesesssosesrssasassasassasases Q

NOTE: The dry-bulb is typically set at 65°F or lower:

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... @/
3z, Ensured that dampers operate properly (for outside air, retuen air,
exhaust/relief air, and recirculated air), per the design specifications........... a

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,



3. CONTROLS FOR OQUTDOOR AIR SUPPLY {continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associaied return or relief fans)
that move outside air indoors continuously operate during occupied YesANo N/A
hours (even when room thermostat is satisfied) ... g Q

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cyele as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AJR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system

PErform as TEQUITEd vrrimninameimin s s sssssess s srssras sessassssas s Q
4b. Ensured that passive gravity relief ventilation systems and transfer gnlles E/
between rooms and corridors are functioning ... a o

NOTE: If ventilation system is closed or blocked 1o meet current fire codes, consult with a
professional engineer for remedies.

4¢, Made sure every occupied space has supply of outdoor air (mechamcal E‘/
system or operable Windows) ........ucveirccsernensererossenses Q L_..l

4d, Ensured that supply and return vents are open and unblocked

NOTE: If outlets have been blacked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply .... e s e e 49 w a
4f. Modified ex;stmg HVAC systems to mcorporate any 100Mm Or Zone Iayout

and population changes ... .a Qo a
4g. Moved all barriers (for example room dlwders, large free-standlng

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. R I | ﬂ/

4h. Ensured that unit ventilators are quiet enough to accommodate classroom

ACHVILES 11ecrvererernes a Q
4i. Ensured that classrooms are ﬁ'ee of uncomfortable drafts produced by air @/

from supply terminals ... a. Ao

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the bullding, Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

windows, doors, or other cracks and holes in exterior wall (for example,

4j, Ensured that air flows out of the building (using chemical smoke) through
floor joints, PiPE OPEIINES) ..uiriurerrsrvrsvsrmsesesrsressesressessmsrssesratsstasemsssssessarararses a E/El

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
Sa. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q E( a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
* Inoperable dampers
s Obstructed, leaky, or disconnected ductwork
s Undersized or improperly installed fun
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaninants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
ALJACEIE SPACES ....vvreeirceesnrreeisrsnrrerasrrressassessrssns st snstsaerreressansessessassemessas esasssacs _ i |

TV oy w W W o W W

[
4
1
4
1
{
1
1
i

Stand outside the room with the door slightly apen while checking airflow high and low in
the door opening (see “How to Measure Aivflow").

5c. Ensured that air is flowing toward the exhaust intake ......evivmimimnmenn F/ O Q

ACTIVITY 21; EXHAUST DUCTWORK

5d. Checked that the exhaunst ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition.....ccverrerincereseecnene g Q

6. QUANTITY OF QUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to "How to Measure Airflow” for technigques.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Caleunlated the number of occupants served (22b) by the ventilation unit
under CoNSIABIAtION ....v e ieesier s iseessts e et s era b raa et srssesrssss ebesmssbetsabrs O a o
6c. Divided outdoor air supply {22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)......... Qg o a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

1eVEls i1 TADIE 1 oo cccemrecsrsesestassnsemerensaresnssesssressassssnesnssnsassensronseresansensenss Q 0 0O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1....icnmvnnsceiinnnaenes - Q0 0

NOTES Al HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM} is used as an indicator of the number of occupants in a

* room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all cccupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines,
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD: Variable Freguency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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. Instructions

1. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

2. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation

as well as a
copy for future
reference.

' 3. Complete the
| Checklist.

« Check the “yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

* Make comments
in the “Notes”
section as
necessary.

portion of this
document to the
IAQ Coordinator,

unit in your school,

4. Return the checklist

Ventilation Checklist

Name: o 67{ fﬂ{:ﬁl Meyteoar
School: f’f Lty M CILM' )/64(.:(// ﬂfb‘f’/
Unit VLntlIdtOl/AHL(NO g

2924

Date Completed:

Room or Al iz
Signature:., /}/ %

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for
example, a fire escape floor plan) ...

1b. Ensured that the ventilation systcm was on and opuanm, in occupicd“
S a

ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

e Iy A 0
Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves
frequently Dlock an intake) oo a

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-idling Areas) .....c.vvererrerrirereresirerissrurisriseesicssessrssesnsssnssssanens ,Zi Q
1f. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

air-conditioning COOlNEG LOWETS) ...ooviiiieiiiiieriiiie et iness s n e g4 Q0
lg. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ..., ,{ a
ACTIVITY 3: AIRFLOW

Yes No N/A

«0 @ Qa

th. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 0 CB/D

li. Confirmed that outdoor air is entering the intake appropriately .......oovvenen. @0

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule ..o ,23’ a
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

blowing: doWREIBAM) v s st smssaisonssonsis ississmamssisstrorssaessisss A, O
2¢. Vacuumed filter areas before installing new filters........ccvviviininieiiiinnnennnn: Z( Q
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

AEOIRT) The BIRBIEY .. it i e i b eSS AT A ;! a
2e. Confirmed proper installation of filters (correct direction for airflow).......... ﬁ Q

a



2. SYSTEM CLEANLINESS (continued) r '
ACTIVITY 5: DRAIN PANS | 4
2f, Ensured that drain pans slant toward the drain (to prevent water from Yes. No N/A : '
BCCUMUIATNE) 1.eervrerrerie st srescasssssvsrs et st s b s benb bt ot smtmaras s srbsboss El/ a o ! )
2g. Cleaned drain pans.. - E{ Q Q ! '
2h. Checked drain pans for mold and mlldew }2( Q Q ! '
' 4
ACTIVITY 6: COILS : '
2i. Ensured that heating and cooling coils are clean /J a Q AR AR '
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator
(air-mixing chamber and fan blades) is clean JZ{ a o
2k. Ensured that ducts are clean )a’ a a
ACTIVITY 8: MECHANICAL ROOMS
21, Checked mechanical room for unsanitary conditions, leaks, and spills ........ .,Ef o o
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and supplies .....covcncinnicceincecrec v e e e Q Q
3. CONTROLS FOR OUTDOOR AIR SUPPLY
3a. Ensured that air dampers are at least partially open (minimum position) ...... a a ﬁ,
3b. Ensured that minimum position prowdes adequate outdoor air
FOI OCOUPANLS ooverrrniiiesriisinisirssinsassmessseesnrsssesessossssesssnssnsessarenronessnsssssnnssnsreens od (2 )2/
ACTIVITY 9: CONTROLS INFORMATION O
3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) ......ccceeieensrcesnnens )i g a

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the COrrect POSItion .....overnmieresmmnee @ 0

w0

3e, Settime clocks apProPridtely .....ceocecemerermermssiininseisrresrssses st isssessseners Q Q
3f. Ensured that settings fit the actual schedule of building use (inciuding
NIEI/WEEKENA USE) 1vvverrrreneenrsrarmerserernesmemmessesssssnionessssssossmastassesssssessassnsnesesse g 0O 0O

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ......ccevivcvernnen & 0 Zf

3h. Checked that the line dryer prevents moisture buildup ... Q ﬁ

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you

blow down the tank) /.......veceerervosncnnsn. .0 a @
3j. Setthe line pressure at each thcrmostat and damper actuator at the proper
level (no leakage or ODSITUCHONSEY .vvvrveverrecsincerernsrarsessnsssses e sesnissssnsenssnres Q r.g

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection......ceermririiien ﬁ Q Q

31. Ensured that the recirculating relief and/or exhaust dampers are visible
FOT INSPECLION t1irvsrecriairninirtresieririssbons renssestnst st e restasa 1ot ba b esns b rasne s sr i b b as s ﬁ W

3m. Ensured that air temperature in the indoor area(s) served by each O
outdoor air damper is within the normal operating range Ff a o

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range fo continue.
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3. CONTROLS FOR QUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes o N/A
of shutting off appropriate air handler ... g Q
30. Checked that the outdoor air damper opens (at least partially w:th no delay)
when the air handler 13 tUrned 00 ..o eeeersmememensressssissaoners e ,12/ a a

3p. Ifin heating mode, checked that the outdoor air damper goes to its

minimum position (without completely c]osing) when the room

thermostat is set to 85°F .. SSUSOORTN [ |
3g. Ifin cooling mode, checked that the outdoor air damper goes to 1ts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is set to 45°F .. el d 0
3r. Ifthe cutdoor air damper does not move, confxrmed the fO]lOWlIlg 1tems

+ The damper actuator links to the damper shaft, and any hnkage set

screws or bolts are tght ..veveeveeene.e.. - EI/ a
+ Moving parts are free of 1mped1ments (e g rust corrosxon) 9
» Electrical wire or pneumatic tubing connects to the damper actuator Q

*» The outside air thermostat(s) is functioning properly {e.g., in the right EI/
location, calibrated COITECHY) i s ssssesssssses a

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS TETTTHNALS .vvvvvseneersenseresesesrrsrsesssvssssnssrsensasssssrstnssnsssnrstasteriosserensrssenersecis kel
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... jﬁ Q
3u. Assessed the feamblhty of rep]acmg all manual reset freeze stats w1th
automatic reset freeze-stats... .0 ﬁ

NOTE: HVAC systems with water coils need protection from the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped, The typical trip
range is 35°F to 42°F.

ACTIVITY 14: MIXED AIR THERMOQSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
than 65°F ... Q

3w. Ensured that the mixed air stat for coohng mode is set no lower Q/
than the room thermostat setting ... a

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design specifications or G/
100l PHACTICES ..ocvereerrrernrersensrensessstrarernsras s sessasase Crertrath et ssreaensan e saasesrarvare Q

NOTE: The dry-bulb is typically set at 65°F or lower,

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... @/
3z Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated ait), per the design specifications ......... a

NOTE: Economizers use varying amounts af cool outdoor air to assist with the cooling
load of the room or rooms, There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy econonizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

R
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued}

ACTIVITY 16: FANS

3aa, Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continucusly operate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied)....cccuerericinenrnrmieesermressens o o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system

perform as required...ovessnsininn Q
4b. Ensured that passive gravnty rellef ventllatlou systems and transfer gn}les @/
between rooms and corridors are functioning ......coivcinininnceienens a o

NOTE: If ventilation system is closed or blocked 1o neet curvent fire codes, consult with a
professional engineer for remedies.

4¢, Made sure every occupied space has supply of outdoor air (mechanical [Z/
system or operable Windows) .......cuimenesmeenmemmsiensenie Q

4d, Ensured that supply and return vents are open and unblocked .....covcveieiisneans a aQ

NOTE: If outlets have been blocked intentionally to correct drafts or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply.... e a
4f. Modified ex1st1ng HVAC systems to mcorporate aty room or Zone Iayout

and population CHANEES ....irverrersmnrnisserrrssrersrerrensrrsssaseessraseases vinsresnsenas Q Qo Aa
4g. Moved all barriers (for example, room dividers, large free-standing

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. Ia/

4h. Ensured that unit ventilators are quiet enough to accommodate classroom B/
Q

activities ,, . a
4i, Ensured that classrooms are free of uncomfortable drafis produced by air E]/
from sUpply tErMINAIS oivrin e s s en s sens a. o

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, pIPE OPENINES) ..ivureresreerrsnsrereessesmssressessesmemseraesssesrssssesessssnassisssasses a a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q m/ a

Iffans ave vunning but air is not flowing toward the exhaust intake, check for the following:
 Inoperable dampers
= Obstructed, leaky, or disconnected duciwork
» Undersized or improperly installed fan
s Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas siuch as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AAJACENE SPACES ..ovvrnestisrissssremsmmsser s ssnss st s s ars O Q

’
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow”).

5c. Ensured that air is flowing toward the exhaust infake v, % o aQ

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition........ceeerrerscrnneiesnns a a
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to "How to Measure Airflow” for techniques.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under CoNSIARIAtON ...cveciceiirisiiisisseiee s s st st st e s s eme s snst e  Q Q
6¢, Divided outdoor air supply (222) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)......... @ a a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

1evels In Table 1 ....ceecevrecsii i reesresrenrasssaseessensrmtensessertcnsa smsnsasssasrassasasiss g 0 Qo
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table L.......coveverveserccneniessssnnmosmsrsesnnenee = 0 30

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 |evels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
C02 sensor allows the VFD 1o reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed Is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable aliernate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

k’ coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers






Instructions

. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the
Checklist.

« Check the “yes,”
"no,” or
“not applicable”
box beside each
item. (A "no"”
response
requires further
attention.)

*+ Make comments
inthe “Notes”
section as
necessary.

. Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: %ﬂ:&’?&i”? Mfﬁsfﬁéf‘?if? ’ .
School: [f Miky M f‘{.,jC!l{? fC bod ﬁfW/éffi

Unit Ventilator/ AHU No: O

ALO ... Date Completed: 12924

Room or Arﬁiiz
. ) fe
Signature:,_J ;;}f M?’%

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

sxample; atiraeseape oo PlANY owmmnmmmimmsmsssmssmsi s s A gf Qa
Ib. Ensured that the ventilation system was on and operating in “occupied”

STV v rowsis oo s e 4 43 BT 43 3 0003 G AT VT T ﬁ 0%
ACTIVITY 1: OBSTRUCTIONS
te. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

O OB suvivyiivoswuyis o e iy g 9 4 0 v S S i 4 0 0
td. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

Bt VORI Al RN oo oo SRR a #g Q

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

ek st s OHRR IR vesnummms s R A 0 0
1. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles: and mist from

air-conditioning COOlING LOWETS) ...oiveriir i i issssasesssssesions g O Q
fg. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ..o ,{ a O
ACTIVITY 3: AIRFLOW
th. Obtained chemical smoke (or a small picce of tissue paper or light plastic).. 0 L?}/CI

1i. Confirmed that outdoor air is entering the intake appropriately ... 7 0 0

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule .oviiimnmiiniimsiee. A a o
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

Bl ARSI s v T S R T A, 0 0O
2¢. Vacuumed filter areas before installing new filters ..o, ;Z( a

2d., Confirmed proper fit of filters to prevent air from bypassing (flowing
around) the air fﬂterﬂ
2e. Confirmed proper installation of filters (correct direction for airflow)......... Fﬁ'

(]



2. SYSTEM CLEANLINESS {continued)

ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from
accumulating) ...

2g. Cleaned drain pans

2h. Checked drain pans for mold and mlldew ...................................................

ACTIVITY 6: COILS

2i, Ensured that heating and cooling coils are elean ...

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

{air-mixing chamber and fan blades) is Clean .oiurrmisarmrrmsssrmen
2k. Ensured that ducts are Clean .....c.oeeevrermeneenieriemernemreereesimereerssssssssanss

ACTIVITY 8: MECHANICAL ROOMS

21. Checked mechanical room for unsanitary conditions, leaks, and spills ........
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and supplies . e

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open {minimum position)

3b. Ensured that minimum position provides adequate outdoor air
for occupants .....iveevees

ACTIVITY 9: CONTROLS INFORMATION

3¢, Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) .......oesenniiisenns

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the correct position ...
3e. Set time clocks appropriately ....

------

e

3f. Ensured that settmgs fit the actual schedule ef bu11dmg use (mcludmg

night/weekend use) ...

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the

oceupied (day) setting and the unoccupied (night) setting .......covrnirecernerennas

3h. Checked that the line dryer prevents moisture buildup ....cceennn..

3i. Replaced control systern filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example when you
blow down the tank)...

3j. Set the line pressure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

ACTIVITY 12: OUTDOORAIR DAMPERS
3k. Ensured that the outdoor air damper is visible for inspection...

31, Ensured that the recirculating relief and/or exhaust dampers are v1s1b1e

fOT INSPECHION Lrveirrieir st st s s st bbb e s

3m. Ensured that air temperature in the indoor area(s) served by each

outdoor air damper is within the normal Operating range ..uvevesveerecnnennns
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NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range fo continue.




3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A

of shutting off appropriate air handler ... Censesrrers sy sra e easanre R LR R R e san b ean Q Q
30. Checked that the outdoor air damper opens (at least partlally w:th no delay)

when the air handler is turned on , e b Ees it e asas bR bE b L TR RS 12/ a a
3p. If in heating mode, checked that the outdoor air damper goes to 1ts

minimum position (without completely closmg) when the room

thermostat is set to 85°F .. -2 0 ;2/
% o ’ 3q. Ifin cooling mode, checked that the outdoor air damper goes to 1ts minimum
position (without completely closing) when the room thermostat is set P/

a o

[
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to 60°F and mixed air thermostat 18 set 10 45°F ...
3r, Ifthe outdoor air damper does not move, confirmed the following items:

+ The damper actuator links to the damper shaft, and any linkage set
screws or bolts are tight .., v EI/ |

«  Moving parts are frae of lmpedlments (e g rust corroswn) SI?
» Electrical wire or pneumatic tubing connects to the damper actuator ....... Q

* The outside air thermostat(s) is functlonmg properly (e g., in the nght E/
location, calibrated correctly) ......cvrmvrrrverenr Lttt a

0o oog

Proceed to Activities 13—16 if the damper seems to be operating properly,

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

BCTOSS LEFTNINALS wuvverreresersermerssmnrrsserrrmsmssessrsssssnssssssssstansissismassrssmsssssrssomssnans O3 Ff
OR '
3t. Confirmed (if applicable) that depressing the manual reset button (usually

red) trips the freeze stat {clicking sound indicates freeze stat was

tripped) ... )ﬁ o o
3u. Asgessed the fea51blhty of rep]acmg all manual reset freeze-stats w1th

automatic reset freeze-stats v .a # a

NOTE: HVAC systems with water colls need protection from the cold, The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped, The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
THAL BT et et i st s eSS 0

3w. Ensured that the mixed air stat for cooling mode is set no lower g/
than the room thermostat setting ......, aroans Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on demgn speclflcatmns or D/
10081 PracliCes .vcericreirinissiesircssisstsisassrsssnse i sasssaseesssssssans a

NOTE: The dry-bulb is typically set at 65°F or lower,

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... E/ a
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications........... a

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cocling
load of the room or rooms. There ave two types of economizers, dry-bulb and enthalpy.
Diry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued})

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors contimuously operate during occupied Yes Ao N/A
hours (even when room thermostat i satisfied) ivermeoersrerierrnmemmmn. o 0

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary lo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system
perform as required.....c.ocereirecsernene Q

4b. Ensured that passive grav1ty rellef ventllatmn systems and transfer gnlles a/
between rooms and corridors are functioning ... a

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

4c¢. Made sure every occupied space has supply of outdoor air (mechanical IZ/
system or operable Windows) ........c.cccreiirnr O Q

4d. Ensured that supply and return vents are open and unb!ocked ....................... I

NOTE: If vutlets have been blocked intentionally to correct drafts or discomjort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply .... .a a
4f. Modified ex1stmg HVAC systems to mcorporate atly room or zone layout

and population changes ..o .0 0 0
4g. Moved all barriers (for example room dmders largc free standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents ., m/

4h, Ensured that unit ventilators are quiet enough to accommodate cIassroom G/
Q

activities .. - a
4i, Ensured that classrooms are free of uncomfortable drafts produced by air J
from supply terminals ... a a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiitration of outdoor pollutants, the ventilation system is designed o
maintain positive pressurization in the building. Thevefore, ensuve that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, [2/
floor joints, PIPe OPEMINES) vuvcriceerrcrissrrmnessermsserinsrsonsaersassasssetsrarsensas retrstennes a a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chiemical smoke) that air flows into exhaust fan grille(s) ..... Q m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
Inoperable dampers

Obstructed, leaky, or disconnected ductwork

Undersized or improperly installed fan

Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathraoms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked {(using chemical smoke) that air is drawn into the room from Yes. No N/A
AdJRCENE SPACES ....vveccsnssssesrasemmiesssissss s b s Q Q
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see "How to Measure Airflow").

5¢. Ensured that air is flowing toward the exhaust intake F( Q aQ

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition ..o ieimenninins a o

6. QUANTITY OF OUTDOOR AIR

ACTIVITY 22: OUTDOORAIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow” for techniques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of ocoupants served (22b) by the ventilation unit

under consideration ... A 0
6¢. Divided outdoor air supply (22a) by the number of occupants (22b) to

determine the existing quantity of outdoor air supply per person (22¢).......d 0O 0O

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person {22¢) to the recommended

levels I TAbLE 1 ...ttt e rs e r e srensan e s naersss o G o
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1......coivvvmiencimsmmrmsnermnenees - & O

NOTES All HYAC units through the BAS have advanced ventilation control logic deployed associated with the
spaces they serve. The system will modulate the outdoor air damper and return dampers t6 provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The COZ levels in parts per million (PPM) is used as an indicator of the number of occupants in a
* room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
" CQ2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all cccupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using {raditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and
coincides with ASHRAE-62.1, (2010) guidelines

BAS: Bullding Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
SofS ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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. Read the JAQ

. Keep the

. Complete the

Instructions

Backgrounder and
the Background
Information for
this checklist.

Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

Checklist,

+ Check the “yes,”
“no,” or
“not applicable”
box beside each
item. {A “no”
response
requires further
attention.)

* Make comments
in the “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name:

%’iﬁ@yv Mﬁw@a;’ :
School: 4 Mty M r\dfclé’ )/C bod (/"/ré"r’»’/é{"’

Unit Ventilator/AHU No: L./

(- 29-24

... Date Completed:

Room or Arca: A L s
by =
Signature:, s %,« il

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

examplea-tits esosieTloor BI) mvns e manms s iR = 2
1b. Ensured that the ventilation system was on and operating in “occupicd”

FTTOETE o SN R R S R L s S e R A }J g O
ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

O COVETE s umaisss v oot s s i o s T R A 0 Q0
Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

frequently DIOCK an ANAKE) ..ovovevorriroeereesesmseseemses s tressscsesensssensesessiesssssassens a g 0
ACTIVITY 2: POLLUTANT SOURCES
te. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and Dus-1dlng QUEAS)Y .oovvviiriir e et ereerens }.7] o o
1f. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

air-conditioning COOLINE TOWETS) ..vvriieiiririerieeiseessssassss e saerens §7: S
lg. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) .....ccooveivviennen, Z{ a a

ACTIVITY 3: AIRFLOW

th. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. L) L?i/:]
1. Confirmed that outdoor air is entering the intake appropriately ..., - Q Q

2. SYSTEM CLEANLINESS

ACTIVITY 4: AIR FILTERS
2a. Replaced filters per maintenance schedule .....ovvonneme i i ,Zf
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

blowing dOWHSIEEAIN) 1ovivicririreicererere e e eses A
2¢. Vacuumed filter areas before installing new filters....inn i, ?(
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

aroind ) the A TR v i T R T T S s
Ze. Confirmed proper installation of filters (correct direction for airflow).......... ﬁ

]
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2. SYSTEM CLEANLINESS {continued)
ACTIVITY 5: DRAIN PANS

2f,

2g. Cleaned drain pans - cresrrenas
2h, Checked drain pans for mold and mlldew

ACTIVITY 6: COILS

2i, Ensured that heating and cooling coils are clean ...,

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2.

Ensured that drain pans slant toward the drain (to prevent water from
accumulating) ...

Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is CIeAN ......coevermrerrerermmmrnmessereen
2k. Ensured that ducts are clean ... rinicen e eseerees e s e sas ey

ACTIVITY 8: MECHANICAL ROOMS

21,

Checked mechsanical room for unsanitary conditions, leaks, and spills ...,
2m, Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and supplies ....ovccecvnniccsecsnn

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a.
3b.

Ensured that air dampers are at least partially open {(minimum position) ....

Ensured that minimum position provides adequate outdoor air

FOT OCOUPANES 11viuiiiresiesesereinismsiesesssssnessssssmsssassssss sheseasssnssmsessnsssnssnsessssrssesassens

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) .....e.civeveeeennrnren,

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d.
3e,
3f.

Turned summer-winter switches to the correct position ... eeicrerirein

Set time clocks appropriately ....

Ensured that settmgs fit the actual schedu]e of bu1ld1ng use (mcludmg

night/weekend use) ..,

ACTIVITY 11: CONTROL COMPONENTS

3.

3h.

3i.

3.

Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ...
Checked that the line dryer prevents moisture buildup ...

compressor manufacturer’s recommendation (for example, when you
blow down the tank)...

Set the line pregsure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k,

3l

Ensured that the outdoor air damper is visible for inspection..........ooueens

Ensured that the rccirculating relief and/or exhaust dampers are visible
for inspection .,

3m. Ensured that air temperature in the mdoor area(s) served by each

outdoor air damper is within the nortnal operating range ...

A

Replaced control system filters at the compressor inlet based on the

e

ol
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NOTE: It is necessary to ensure that the damper is operating properly and within the normal
range to continite.
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CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes Yes Mo N/A

of shutting off appropriate air handler ... o Q
3o. Checked that the outdoor air damper opens {at least partially with no delay)

when the air handler is tUrned 0N i J.Z’( Q Q
3p. If in heating mode, checked that the outdoor air damper goes to its

minimum position (without completely closing) when the room

thermostat i§ 56t 10 B5F ......ccnivirmmsiinsnssssssmsnsrsssssrmssensssimsssrassses g a ?/
% —— 3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum
position (without compietely closing) when the room thermostat is set P/

L0 o a

)
1
v
1
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1
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1
1
1
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1
|

to 60°F and mixed air thermostat is set to 45°F ...cviiincsniniinsnnns
3r. If'the outdoor air damper does not move, conf:rmed the followmg 1tems

» The damper actuator links to the damper shaft, and any linkage set
screws or bolts are tEht v e e eesin cgfn

« Moving parts are free of impediments (e.B., rust, COPLOSion) vt SI/)Z]
* Electrical wire or pneumatic tubing connects to the damper actuator....... Q

» The outside air thermostat(s) is functioning propezly (e.g., in the right B/
location, calibrated COITECIlY) vttt ssisssissssnans a

g 000

Proceed to Activities 1316 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset on]y) to test continuity

ACTOSS LEIMINALS 1ovvreerareseeenenisnie s senressasssnsnsssnasnarssssassrssssrsrasasrsnsnssssarsrsssmsons 1=l }ﬁ
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually

red) trips the freeze stat {clicking sound indicates freeze stat was

tripped) ... ¢ a a
3u. Assessed the fea51blhty of replacmg all manual reset freeze-stats wnh

AUOIMALIC FESEE TTEEZE-SLALS 11eviressmuserssomsnesrermasssrsccesssssssasssasssssessrcssesnsamsarsasssases a g 0

NOTE: HVAC systems with water coils need protection from the cold, The freeze-stat may
close the outdoor air damper and disconnect the supply aiv when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED ATIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher IB/
than 65°F .., a

3w. Ensured that the mixed air stat for coolmg mode is set no lower 9/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design spec1f1catmns or Q/
local practices .. |

NOTE: The dry-bulb is typically set at 65°F or lowen

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... @/ a
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ... 2

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms, There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,



3. CONTROLS FOR OUTDOOR AIR SUPPLY {continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied YesAlo N/A
hours (even when room thermostat is SatisfIed) .ueuvuirrencrerersereseesrsrsmresesnineses a a

NOTE. If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION

4a, Ensured that supply and return air pathways in the existing ventilation system
perform as required.....eemsimesnenns Q

4b. Ensured that passive gra.v1ty relief ventllatlon systems and transfer gn]les G/
between rooms and corridors are functioning ... a

NOTE: If ventilation system is closed or blocked 1o meet current fire codes, consult with a
professional engineer for remedies.

4c, Made sure every occupied space has supply of outdoor air (mechanical E]/
Qa Qa

system or operable Windows) .........cciccisiinsen s e Q/
4d. Ensured that supply and return vents are open and unblocked ..........coccemnirens

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

AIT SUPPIY teinvinairoriimsismsssnine it sttt i i e s bR R e R RO RS (W] a
4f, Modified existing HVAC systems to incorporate any room or zone layout

and population changes ... e Q0 O
4g. Moved all barriers (for example room dw:ders, large f'ree-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. .0 a ﬁ

4h. Ensured that unit ventilators are quiet enough to accommodate cIassroom E-/
activities ., a a
4i, Ensured that classrooms are free of uncomfortable drafts produced by air '/
from supply terminals ... a. a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE; To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building, Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity,

windows, doors, or other cracks and holes in exterior wall (for example,

4j. Ensured that air flows out of the building (using chemical smoke) through
floor joints, pipe openings) ...t a E/EI

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q K a

If fans are vunning but air is not flowing toward the exhaust intake, check for the following:
» Inaperable dampers
» Obstructed, leaky, or disconnected ductwork
» Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

/\

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b, Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
AQJACENTE SPACES ...rvvrrersterinrmsearmessrsirss s snesssss st b b s omss st a aQ

1
¢
1
1
1
t
1
.
4
1
(]
{
1
[}
{

Stand outside the room with the door slightly epen while checking airflow high and low in
the door opening (see “How to Measure dirflow").

5c. Ensured that air is flowing toward the exhaust intake ......ccceiieervesrseiesins p/ 0 Q

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition ...mcrcieremenmiiins a Q

6. QUANTITY OF OUTDOOR AIR

ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow” for technigues.

6a. Measured the quantity of outdoor air supplied {22a) to each ventilation

6b. Calculated the number of ocoupants served (22b) by the ventilation unit
under consideration ... s s A O
6c. Divided outdoor air supply (222) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)......... g o a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22c) to the recommended

levels inTable 1. ccccveeiiiniicmeierrssmeensssissasssnesesmsmesennn - & O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1.....civevnrenncercrnenenrinmcnonscnenmeenen = 0 0

NOTES All HYAC units through the BAS have advanced ventilation contro! logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the rcom has less than design occupancy, the required volume of ventilation is reduced. The
CO02 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD; Variable Frequency Drive (Controls the speed of the fan motor}
[ sots ] ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

. Read the 140

Backgrounder and
the Background
Information for
this checklist.

. Keep the

Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference,

. Complete the

Checklist.

« Check the "yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

* Make comments
in the “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name:

Stephan Movton]
Ariity Midde. Schad afenge
Unit VentilatorfAHL{ No: 2
Room or Area: A’.f *

Signature:. };ﬁ/] /..rzf‘":;”

A
7
7 e
4

School:

1-29-27

.. Date Completed:

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

SRample,  Tive BEanE TIOB BRI o rvmse i s s oy e ST Q ﬂf Q
1b. Ensured that the ventilation system was on and operating in “occupied”

ATHOTIR i b i b e S T A s ;2( a a
ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

G i S A T B A L S R B s 4 0 0
Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

frequently BIOCK an nEKE) oo i ssesscsseecre s sres s s st esreresessnssens Qa g Q

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-1dlNE Areas) ..o oo ;ﬁ i
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

air-conditioning COOlNE LOWETS) co.vivirieieeriiirnseesnsessescnseser s iesesersescseassens a 0O 0
lg. Resolved any problems with pollutant sources located near outdoor air
intakes {c.g., relocated dumpster or extended exhaust pipe) ... ‘é a

ACTIVITY 3: AIRFLOW
th. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 2 L&/II]
Ii. Confirmed that outdoor air is entering the intake appropriately ....cviinnns Q0 0

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule /a’ Qa0
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

BIOWINE QOWNSITEAIN c1vrieernrierrircereriatsiscstsn s saes e casersse e sess s anenarerssssesensres A4, 0 O
2¢. Vacuumed filter areas before installing new filters .o ! a a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

BEOEIAY 8 AT TRl o T T i A e e e e e ‘2! a o
2e. Confirmed proper installation of filters (correct direction for airflow).......... ﬂ a 4



2. SYSTEM CLEANLINESS {(continued)

ACTIVITY 5: DRAIN PANS
2f. Ensured that drain pans slant toward the drain (to prevent water from Yes, No
ACCUMUIRAINE) vvvurvereeraereareretseseeemereersesrasrss st sesesssasssssassessesassrssstasssssnssstestosens @/

a
2g. Cleaned drain pans... lZ{ Q
2h. Checked drain pans for mold and mlldew Q

=
DDD;

O

ACTIVITY 6: COILS
2i, Ensured that heating and cooling coils are clean % a
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or wnit ventilator

(air-mixing chamber and fan blades) is CleAN .o e ﬂ/
2k. Ensured that ducts are clean }ﬁ/
ACTIVITY 8: MECHANICAL ROOMS
21. Checked mechanical reom for unsanitary conditions, leaks, and spills ........ JZf a
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and SUPPLIES v iieciiciie s s a o

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position) ... O

3b. Ensured that minimum position prov1des adequate outdoor air
FOT OCOUPANTS 11virriirnarssessninisssnsssmears e s ssesssssssssssmsssesssnssassesesesermssmncenens Il

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) ..........cccvceereenane.

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the correct poSition ... emvecsecens
3e, Set time clocks appropriately ...
3f. Ensured that settmgs fit the actual schedule of bmldmg use (mcludmg
night/weekend use) ...

™ Ett =
00
WO

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting .....cceinirivirinn 1 O Zf

3h. Checked that the line dryer prevents moisture buildup ... a ya)

31. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example, when you

blow down the tank),......couerimrien . L0 a @a
3j. Setthe line pressure at each thermostat and damper actuator at the proper
level (no leakage or obStIUCHONS) woviisrirmsrerssssnisessmrenmsissmenessnenen - H r.g

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection........oucverercsins Zf a o
31, Ensured that the recirculating relief and/or exhaust dampers are visible

for inspection .. " SR ﬁ o Q
3m. Ensured that air temperature in the mdoor area(s) served by each

outdoor air damper is within the normal operating range ......vvvvvviiererssrennes }ﬁ a aQ

NOTE: It is necessary to ensure that the damper is operating properly and within the normal
range fo continue.

P e g e
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes o N/A
of shutting off appropriate air handler... a Q
30. Checked that the outdoor air damper opens (at least partlalIy with no delay)
when the air handler is turned on ......vcvceecevenreererveerereecsenns Z/ Q a

3p. Ifin heating mode, checked that the outdoor air damper goes to 1ts

minimum position (without completely closmg) when the room

thermostat is set to 85°F .. .4 Q
3q. Ifin cooling mode, checked that the outdoor air darnper goes to 1ts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is set to 45°F .cveicinninnicissnsennn. @ 0
3r. Ifthe outdoor air damper does not move, confirmed the following items:

* The damper actuator links to the damper shaft, and any lmkage set

screws or bolts are tight ... o Ei/ |
+  Moving parts are free of 1mped1ments (e g, rust corrosmn) ?
*» Electrical wire or pneumatic tubing connects to the damper actuator ....... a

» The outside air thermostat(s) is functionmg properly (e.g., in the nght El/
location, calibrated correctly) ... a

Proceed {o Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS terMINAlS omucriiinisiis s s sesasiins TP PPOPPORTPUYNN i B M |
OR
3t, Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ’ a
3u. Assessed the feas1b|hty of replacmg aII manual reSet freeze stats w1th
automatic reset freeze-stats....ciiiminsmsnnnsersnn. O

NOTE: HVAC systems with water coils need protection fiom the cold, The freeze-stal may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E}/
than 65°F ... ]

3w, Ensured that the mixed air stat for coohng mode is set no lower E/
than the room thermostat setting .. ]

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design specnfxcatmns or G/
local practices .. a

NOTE: The dry-bulb is typically set at 65°F or lower,

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... i/j,
a

3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications.......i....

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on owtdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

o
¥

g 000



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously aperate during occupied Yes No N/A
hours (even when room thermostat is 5at5fI€d) vuereerereerererenienni e 0O 0

NOTE; If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply,

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system

perform as required.... Ve Q
4b. Ensured that passive gravlty relief venhlatmn systems and transfer gnlles Er]/
between rooms and corridors are functioning ... a a

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air (mechanical EE/
system or operable windows) ........ccceecniin e seessentsreresannenen

4d. Ensured that supply and return vents are open and unblocked .........cocosrnanns a Q

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

I SUPPLY s s s s s s e e e ;] Q
4f, Modified existing HVAC systems to incorporate ary room or zone layout

and population changes ......eovereeens Ld Q0
4g. Moved all barriers (for example room dl\uders, large f‘ree-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents ... E(
4h, Ensured that unit ventilators are quiet enough to accommaodate classroom E/

activities .. a a
4i, Ensured that classroorns are free of uncomfortable drafts produced by air l{

from supply terminals ... a. o

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
mainiain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” eycle when doing this activity.

windows, doors, or other cracks and holes in exterior wall (for example,

4j. Ensured that air flows out of the building (using chemical smoke) through
floor joints, pipe OPENINES) .co.cvveeeereneres a E/El

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows inte exhaust fan grille(s) .....0Q m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
+ Inoperable dampers
~ Obstructed, leaky, or disconnected ductwork
s Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, Kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No RN/A
AGJACENT SPACES c.vvuusrncrisnississsssssssststsspsmssesesaeass s tosststanereine s sosser et a Q

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow "),

5c. Ensured that air is flowing toward the exhaust intake FK a a

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condifion ... rveverereeiireonens a o

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to "How to Measure Airflow"” for technigues.
Ga. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit

under consideration .......sumemeemrieem s ld G 0
6¢. Divided outdoor air supply (22a) by the number of cccupants (22b) to

determine the existing quantity of outdoor air supply per person (22¢) ... g 0O Aa

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels I Table 1. e s sacseseasess st smensae s sesnan e s a o a
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table L........cvirervmecerecnmernmnionsemmnes 3 1 0

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the
spaces they serve. The system will modulate the outdoor air damper and return dampers fo provide the
proper amount of alr as needed to maintain space CO2 levels. This type of conirol is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor, The COZ2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a
* room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventitation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines,
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and
coincides with ASHRAE-62.1, {2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

. Read the IAQ

Backgrounder and
the Background
Information for
this checklist.

. Keep the

Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the

Checklist.

« Check the "yes,”
“hd, o
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

+ Make comments
in the "Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: w(’ﬁé—’m MG\/ gﬂ‘d;ﬂ .
School: f'?; f?i/ Mfﬂ{C{(f‘"’ ,,,({, éw/ ﬁfwﬁ
Unit Ventilator/AHU No: tq

A -4

Room or Area: s
- )j A % B
Signature:, }'f T

1. OUTDOOR AIR INTAKES

1-09-24

Date Completed:

la. Marked locations of all outdoor air intakes on a small floor plan {for Yes No N/A

example, 4 fire escaps floor Pln) wimuimmsvesmenseassanmmmsaisg Q ﬁ .
1b. Ensured that the ventilation system was on and operating in “occupied”

TR . e s mmsmin i i S R S5 G A R R ,F”J a
ACTIVITY 1: OBSTRUCTIONS
l¢. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

OE COVEES vonrssmiranins asmmin s mmmembbann et dion st AR o e AT B S B A 0 Q0
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

frequently block an infake) ..o Qa }Zf QA

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-1dlNg Qreas) . ..o oo e e e }ﬂ B
1. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles; and mist from

air-conditioning coOliNG tOWETS) .o A O QO
lg. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ..o, ﬁ a o
ACTIVITY 3: AIRFLOW
1h, Obtained chemical smoke {or a small piece of tissue paper or light plastic).. L .a/:]

1i. Confirmed that outdoor air is entering the intake appropriately ....covienen. Q70 0O

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule .. )Zf a Q
2b. Shut off ventilation system fans while rcplaumg, f]ltl,rs (prewnts dut from

BIOWING dOWINSIIBAIN) Lovciiiiiirisce i e enssenes A, 0 0
2¢. Vacuumed filter areas before installing new filters ... Z( o d
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

SR T ATE EIEER s s s s S T e S e it ! a Q
2e. Confirmed proper installation of filters (correct direction for airflow).......... Z; a a



2. SYSTEM CLEANLINESS {(continued)

.

ACTIVITY 5: DRAIN PANS ‘
2f, Ensured that drain pans slant toward the drain (to prevent water from Yes. No N/A ‘

ACCUIMUIALIIR) 1ovvreeerensessrsssnssssssrasssssssssesessesresensbonssssssessassnsissssratssessssassasronse { Q Q {
2p. Cleaned drain pans .. o N A = B = !
2h. Checked drain pans for mold and rmldew }2{ g a0 ¢
ACTIVITY 6: COILS )
2i, Ensured that heating and cooling coils are clean /{ a Qa
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean ... . JZI/ a a
2k. Ensured that ducts are clean )Zl/ a o
ACTIVITY 8: MECHANICAL ROOMS
21. Checked mechanical room for unsanitary conditions, leaks, and spills ........ ,Zf a Q
2m, Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and supplies ... a a
3. CONTROLS FOR OUTDOOR AIR SUPPLY
3a. Ensured that air dampers are at least partially open (minimum position) ...... a a ﬂ(
3b. Ensured that minimum position prowdes adequate outdoor air

TOr OCCUPANLS c.cuvrrereecesrerersuereesirrarresrassersmmsessasaressersassssnessacnssersnevenssassessnsanneenas kd F/
ACTIVITY 9: CONTROLS INFORMATION O

3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) .....cooiiviniciciernrnees

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position .........cveercceevessnceennf@ 0
Q
A

]
8 U

3e. Settime clocks appropriately ....
3f. Ensured that settmgs fit the actual schedule of bmldmg use (mcludmg
night/weekend use) ...

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) sefting ...

3h. Checked that the line dryer prevents moisture buildup ...

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example, when you

0o
J
™Y

BloW AOWN the TARKY ..vevsiirsersrsessssessssessre st sebssssassassassasasssssstosssesasabieassnastasnens Q o @
3j. Setthe line pressure at each thermostat and damper actuator at the proper
level (no leakage Or OBSITRCHONSEY 1vvvereveirerrevesnsernisrsasrsrssssssrsssnsassmssssssrseasresns Q v

ACTIVITY 12: OUTDOOR AIR DAMPERS
3k, Ensured that the outdoor air damper is visible for inspection........ueecrcrens ﬁ i
31, Ensured that the recirculating relief and/or exhaust dampers are visible ﬁ

for inspection .. a 2
3m. Ensured that air temperaturc in the mdoor area(s) served by each O
outdoor air damper is within the normal operating range.... ﬂ Q aQ

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

ange 1o continie



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

1
) 3n, Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A
! of shutting off appropriate air handler ... a Q
' 30. Checked that the outdoor air damper opens {at least partral]y with no deIay)
1 when the air handler is turned on , e % a Q
. 3p. If in heating mode, checked that the outdoor air damper goes to its
f minimum position (without completely closmg) when the room
1 thermostat is set to 85°F .. - La a p{
‘%k,—_ o 3q. Ifin cooling mode, checked that the outdoor air damper goes to 1ts minimum
position (without completely closing) when the room thermostat is set
to 60°F and mixed air thermostat is set t0 45°F .....ccoeviiiiiniccerearnsrmrnnenn: W O P/
3r. Ifthe outdoor air damper does not move, confirmed the following items:
+ The damper actuator links to the damper shaft, and any linkage set
screws or bolts are tight ... B/ O a
+ Moving parts are free of 1mpedtments (e g rust corrosmn) ? a
» Electrical wire or pneumatic tubing connects to the damper actuator a a
» The outside air thermostat(s) is functioning properly (e.g., in the right B/
location, calibrated cOrreCtly) iuvimamemersmrenermssrrmssssererason s sssasssrssssan a a

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to conitols (for automatic reset only) to test continuity

ACTOSS LETTMINALS 1uvvvivesiecrnivenmisresienrasesssssseissssrsenssrssrasstrssstassnsiessersssssenssssnsses ol L1 ﬁ
OR

3t. Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... jﬁ a o
3u, Assessed the feambmty of rep]acmg all manual reset freeze-stats w1th
automatic reset freeze-stats i, - a ﬁ a

NOTE: HVAC systems with water colls need protection from the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply aiv when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode s set no higher ﬁ/
than 65°F ... - O

3w. Ensured that the mrxed air stat for coolmg mode is setno Iower Q/
than the room thermostat setting ... e a

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design specnﬁcatmns or D/
local practices .. Q

NOTE: The dry-bulb is tvpically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... E/ a
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............ Q

NOTE: Economizers use varying amounis of cool outdoor air to assist with the cooling
load of the room or rooms, There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor aly based on outdoor temperature
and humidity level,



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS '

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied YesMNo N/A
hours (even when room thermostat is Satisfied) .....oomeevrrrermersrsrscersrroeerseas a a

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system
perform as required......coumieeerrenne |

4b, Ensured that passive grawty relief ventllatlon systems and transfer gn]les E/
between rooms and corridors are functioning ... a

NOTE: If ventilation system is closed or blocked to meef current fire codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air (mechanical E/
system or operable WiNAOWS) ....cceccicinsiireisresernsiessesssnsnssse s a 0
4d. Ensured that supply and return vents are open and unblocked ..........ccceciinens a Q

NOTE: if outlets have been blocked intentionally to correct drafts or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system o supply outside air to areas without an outdoor

air supply ..., ..d a
4f, Modified ex1stmg HVAC systems to mcorporate any roem or zone layout

and population CHANEES .....ccuemmrerreinsssrimensessronisnis e st seismresssnmrnens o Q Q
4s. Moved all barriers (for example, room dividers, large free-standing

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. Q E{

4h. Ensured that unit ventilators are quiet enough to accommodate classroom a/
Q Q

activities ..
41, Ensured that classrooms are free of uncomfortable drafts produced by air I{
from supply terMINAlS 11 i sssassssssase s s a a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the systen, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or otlier cracks and holes in exterior wall (for example, E/
floor joints, pipe openings)....... tremesrrasreesenssnspaens s sr s aana e sanresastasnrny I a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) ..,.. O m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
s Inoperable dampers
« Obstructed, leaky, or disconnected ductwork
+ Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contantinants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
adjacentspaces a Qo

e TR T E T
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Stand outside the room with the door slightly open while checking airflow high and low in
the daor opening (see "How to Measure dirflow "),

5c. Ensured that air is flowing toward the exhaust intake % a a

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition ... O Q

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to “How to Measure Airflow” for techniques.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit

under CONSIARIATION .....ecverirrecrerrirececanr e s e reasettserensasstsesnsensensenanatseseans a Q Q
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to

determine the existing quantity of outdoor air supply per person (22¢) ......... Q Q a

ACTIVITY 23: ACCEPTABLE LEVELS OF QUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22c) to the recommended

L1EVElS I TABLE 1 .cereeriiieirerrrcseserestasierissiesisssesacsemssnsasssabesaervesrasessa oneranasesses O Q o
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1........cvvvrrrcrrremsnrnnncncsssnoeneec - - O

NOTES All HYAC units through the BAS have advanced ventilation control logic deployed associated with the
spaces they serve, The system will modulate the outdoor air damper and return dampers ta provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The COZ2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a
" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increass in the CO2 level is an indication that more pesople are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under ail occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and
coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System
. VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air
Conditioning Engineers
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Instructions

1. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

2. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a
copy for future
reference.

3. Complete the
Checklist.

+ Check the “yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

+ Make comments
in the “Notes"”
section as
necessary.

4. Return the checklist

portion of this
document to the
|IAQ Coordinator.

Ventilation Checklist

4 I‘ fy Mac’c/& Schal a/eng e

Unit Ventilator/AH lﬂ\?o l 6

Room orArez A //146
./ MW‘—WW
Signature:_J }4/ lr/,'é;'

Name:

School:

[-29 24

Date Completed:

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example; a:fire escape FOOL PN «..ovmuimmmimiissiin i it o @ 0
1b. Ensured that the ventilation system was on and operating in “occupied”

1111 ¢ a o
ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

T GO s s s Y g T T R P A RSN N ¥ SRS BTy A4 0 0
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

Fracnenitly BIOBK A TRICEY by oo s oo s v avaay Q@ g 0

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks; aid bus-idling areas) «cisusmumannsansnmssnimnr e ,Zf  Q
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles; and mist from

air-conditioning cooling tOWETS) ......ccovccreiimiiciiiiisinii e sasassassans g4 0O g
lg. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) .......cccovvviiene ﬁ o o
ACTIVITY 3: AIRFLOW
1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. Q 3/3
li. Confirmed that outdoor air is entering the intake appropriately ..., @7 0 0

2. SYSTEM CLEANLINESS

ACTIVITY 4: AIR FILTERS
2a. Replaced filters per maintenance schedule ... ,Zf

2b. Shut off ventilation system fans while replacing filters (prevents dirt from
blowing downstream)... T

2¢. Vacuumed filter areas bu.fore msmllmg new flltcrs

2d, Confirmed proper fit of filters to prevent air from bypassing (flowing
aronnd) the AIT FUEE s s s b e s ﬂ
2e. Confirmed proper installation of filters (correct direction for airflow).......... ﬁ




2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
2f. Ensured that drain pans slant toward the drain (to prevent water from

ACCUMUIBHING) .ottt sesrvesesrar e a b re s nas bt

2g. Cleaned drain pans... -
2h. Checked drain pans for mold and mlldew

ACTIVITY 6: COILS

2i. Ensured that heating and cooling coils are Clean .......vvereersinersesmsesressanans

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2}. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is Glean ..

2k. Ensured that ducts are clean ...,

ACTIVITY 8: MECHANICAL ROOMS

2l. Checked mechanical room for unsanitary conditions, leaks, and spills .....
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chiemical products, and suppligs ... cieirercrerrerernr e

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open {minimum position)

3b. Ensured that minimum position provides adequate outdoor air
for occupants ..........

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) .......cccovinicennaa.

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

.....

=
DDB"S
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3d. Turned summer-winter switches to the correct position ... L& 0O 0O
3e, Settime clocks APPrOPriate]y ...ciiermerierseriionsiassiiissnissers e sesensastsntsressesenss Q o @&
3f. Ensured that settmgs fit the actual schedule of bulldlng use (mcludmg

night/Weekend USE) ...l 0 O

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night) Setting .......cremeniiomnienn

3h. Checked that the line dryer prevents moisture buildup .eoeecveerierecreierirennne

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you
blow down the tank)....

3j. Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage or OBSITRCLIONS) ..occvviererreserernscsnsssrerersnsessresesisssnsassessrinns

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k, Ensured that the outdoor air damper is visible for inspection.........ceveiraiee

3l. Ensured that the recirculating relief and/or exhaust dampers are visible

FOT ANSPECHOMN 1uvvivvirvireirssestrereersssbesssssssaresasiasssusseseassinst iesbnasstasssaesassaseirison

3m. Ensured that air temperature in the indoor area(s) served by each
outdoor air damper is within the normal operating range ...........

veee

@ o o

NOTE: It is necessary to ensuve that the damper is operaling properly and within the normal

range to continue.

O
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes o N/A
of shutting off appropriate air handler... Q Q
30. Checked that the outdoor air damper opens (at least parttally w:th no delay)
when the air handler is turned on ..o J.Z/ Qa Q

3p. Ifin heating mode, checked that thc outdoor air damper goes to its
minimum position (without completely cIosmg) when the room
thermostat is set to 85°F .. -
3q. Ifin cooling made, chccked that the outdoor air damper goes to its minimum
position (without completely closing) when the room thermostat is set
to 60°F and mixed air thermostat is set to 45°F ...
3r, If the outdoor air damper does not move, conftrmed the following ttems
+ The damper actuator links to the damper shaft, and any lmkage set

screws or bolts are tight ... ererirasenas et El/ [
+  Moving parts are free of 1mped1ments (e B rust corrosmn) ?
» Electrical wire or pneumatic tubing connects to the damper actuator. Q

* The outside air thermostat(s) is functioning properly (e.g., in the right E!/
location, calibrated correctly) ......... Creetieiabaat b bt A e b SR A ban R R 01 Q

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

ACTOSS LETTMUNAIS wievvernrirns i eser st sestastesstssssasssimsnsnsissssssnonsisensans (.
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually

red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ Q
3u. Assessed the feambl]lty of rep]acmg all manual reset freeze stats w1th

AULOMAC TESEL FIEEZE-SIALS 1vveurereaneensirrvsssressssessssssressassarerssrsens O

NOTE: HVAC systems with water coils need protection fiom the cold. The freeze-stal may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F.

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
than 65°F ... Q

3w. Ensured that the mlxed air stat for coolmg mode is set no lower a/
than the room thermostat setting ... Qa

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design speclficattons or G/
local practices .. Chet et b s senaaara s et bR RO S a

NOTE: The dry-bulb is typically set at 65°F or lower,

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... E/
3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............ |

NOTE: Economizers use varying amounts of cool outdoor air fo assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthaipy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

o ¢
o ¥

o o0po0o



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied YesANo N/A
hours (even when room thermostat is satisfied) v o Q

NOTE; If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary o
ensure suffictent outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DPISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system 12/
a

perform as required....oeceniiesensiresnsceses a
4b. Ensured that passive grawty rellcf venhlatwn systems and n'ansfer gnlles E/
between rooms and corridors are fUNCHONINE «...cccvevrieerrcereerenssecnseinsseessarseses a a

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air (mechamcal a/
system or operable WILAOWS) ..ovuviiiveneissirorssssnisiesracsanines Q Cl
4d. Ensured that sapply and return vents are open and unblocked

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... e ey .2 Q
41, Modified exxstmg HVAC systems to 1ncorporate any room or zone layout

and population changes ... . Qa a
4g. Moved all barriers (for example room d1v1ders, large f'ree standlng

blackboards or dispiays, bookshelves) that could block movemnent of

air in the room, especially those blocking air VRIS ccviviiee e a qa K

4h, Ensured that unit ventilators are quiet enough to accommodate classroom

activities ., a Q
Al. Ensured that classrooms are free of uncomfortable drafts produced by air B/
from supply tEIMINAIS ..ovvreveerrrerrrrnerrrssensess s sss et st a s s nss s ssscssinens oo nQ

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the "occupied” eycle when doing this activity,

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, pipe OPenings) .o inrensseerssrssnssssensssssssrssssnsessss 1 a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows inte exhaust fan grille(s) .....Q m/ a

If fans ave running but air is not flowing toward the exhaust intake, check for the following:
¢+ Inoperable dampers
s Obstructed, leaky, or disconnected ductwork
» Undersized or improperly installed fan
* Broken fan belt
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8. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared fo surrounding spaces}.

5b. Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
adjacentspaces a a
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow").

5c. Ensured that air is flowing toward the exhaust intake .......covevimenivenerencreensenns }2/ a o

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition ... a Qo

6. QUANTITY OF OUTDOOR AIR

ACTIVITY 22: QUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to "How to Measure Airflow” for techniques.

6a. Measured the quantity of outdoor air supplied (22a) to-each ventilation

6b, Calculated the number of occupants served (22b) by the ventilation unit
under conSideration ... iviermsrmscssrerrensessensersssssssnssstsnosisissmesmersesssenenmnrnns & 0
6¢. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of cutdoor air supply per person (22¢) ......... O a aQa

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels inTable 1. s sssssses s srss s sssss s prasssssssrsssssnsnsnens I O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1 ... niicesiens s Q 0O QO

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CQO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The COZ levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced, The
CO02 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV confrol is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air o interlor occupled spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-52.1, (2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor}
ASHRAE: American Society of Heating, Refrigerating and Air
Conditioning Engineers
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Instructions

. Read the JAQ

Backgrounder and
the Background
Information for
this checklist.

. Keep the

Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the

Checklist.

+ Check the "yes,”
“no,” or
“not applicable”
box beside each
item. (A "no”
response
requires further
attention.)

» Make comments
in the “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: 517‘“6,1/‘4@ Meytonr
School: 4 Mty M !(‘;Cléﬁ ,5,:: bed ﬁf{”ﬁé(‘?
Unit Ventilator/AHU No: ; %
Room or Area: A - 010 ——
Si gzmmrc:\w%fi’/ W%

|-3024

Date Completed:

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan {for Yes No N/A

example, o fremscape floor Bl oo s L ﬁ‘ Q
Ib. Ensured that the ventilation system was on and operating in “occupied”

L4 . 7: R R |
ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

O OOV v s o R A Y P S A S T W vy v g g 0 Q0
Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

Ty BloEk A IR s e S S T R R g }Z 4

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

doiles, and Bisad i EEIEaRY v R R T R R /5 g
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

alr-conditioning COOLNE tOWEIS) cuvvvrcerererinsoeseesesenearesis ikt besnses st rinbenes Z O Q
lg. Resolved any problems with pollutant sources located near outdoor air
intakes (e.g., relocated dumpster or extended exhaust pipe) .o ﬂ O o
ACTIVITY 3: AIRFLOW
2”0

th. Obtained chemical smoke {or a small piece of tissue paper or light plastic).. U

li. Confirmed that outdoor air is entering the intake appropriately ... @7 0 0
2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS
2a. Replaced filters per maintenance schedule .oy [
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

BLEWANE: O R ERIY i, oot v s bl ks D TS A SR O S 2 4, a g
2c¢. Vacuumed filter areas before installing new filters ..o, P/ a o
2d, Confirmed proper fit of filters to prevent air from bypassing (flowing

aEound )Y the I FIMRT cuwuims ssssessovermim i i s o v i srem o ‘21 a 4
2e. Confirmed proper installation of filters (correct direction for airflow)......... ﬁ 15 I



2. SYSTEM CLEANLINESS {continued}

ACTIVITY 5: DRAIN PANS

2f, Ensured that drain pans slant toward the drain (to prevent water from
accumulating) ...

2g. Cleaned drain pans - S

2h. Checked drain pans for mold and mlldew

ACTIVITY 6: COILS
2i. Ensured that heating and cooling coils are clean ......coecvevcuverecinn.

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS

2j. Ensured that the interjor of air-handling unit(s) or unit ventilator
(air-mixing chamber and fan blades) is ¢lean ..o

2k. Ensured that ducts are clean ..o

ACTIVITY §: MECHANICAL ROOMS
21. Checked mechanical room for unsanitary conditions, leaks, and spills ...

2m. Ensured that mechanical rooms and air-mixing chambers are free of trash

=<

es

"
)zf
ol
g
-

chemical products, and SUPPLIES ....ccvrvvrrevrercrericrircacrem e vmrsnresrersenesasmsersereas

3. CONTROLS FOR OUTDOQOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position)

3b. Ensured that minimum position provides adequate outdoor air
for occupants.......eeees

ACTIVITY 9: CONTROLS INFORMATION

3¢, Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ......ccveeciiiinenns

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d, Turned summer-winter switches to the correct position ...
3e. Settime clocks appropriately ...

3f. Ensured that settings fit the actual schedule of bulldmg use (mc]udmg
night/Weekend USE) ... esessasssss s

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the

ocoupied (day) setting and the unoceupied (night) setting ..,
3h. Checked that the line dryer prevents moisture buildup ...

.0
a

3i. Replaced control system filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example when you
blow down the tank)...

3j. Set the line pressure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection..........c.cosiimisens

31, Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection .. vee

3m. Ensured that air temperature in the mdoor area(s) served by each
outdoor air damper is within the normal operating range ..

v

. ----u...-ﬂ

ooOog
=
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Q 0
a o
Q Q
o Q
o Q

O
| 0

O Q
g Q
a Q

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range fo continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

L
; 3n. Checked that the outdoor air damper fully closes within a few minutes Yes Mo N/A
M of shutting off appropriate air handler... revrsbtrosisens Q Q
! 30. Checked that the outdoor air damper opens (at Ieast parhally w1th no delay)
¢ when the air handler is tUINEd O ..c.vveeeieeern e rennsrrme s e sbtesssbtnssss s b0 ﬂ Q a
) 3p. If in heating mode, checked that the outdoor air damper goes to its
f minimum position {without completely closing) when the room
‘ thermostat is set to 85°F .. OTR S B y
‘% S ' 3q. Ifin cooling mode, checked that the outdoor air damper goes to 1ts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is set t0 45°F ...cvvvecevsnisnasamssninsinne a a ?}

3r. 1f the outdoor air damper does not move, confirmed the following items:
* The damper actuator links to the damper shaft, and any linkage set
screws or bolts are tight.......ceerveecnnce . EI/ ju
» Moving parts are free of 1mped1ments (e g rust corroswn) 9
*» Electrical wire or pneumatic tubing connects to the damper actuator ....... ]
» The outside air thermostat(s) is funcnomng properly (e g., in the rlgh’c B/
location, calibrated correctly).... Crrevarre e e e AR bt e nasa e s Q

o 00O

Proceed to Activities 13-16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to conirals (for automatic reset only) to test continuity
ACTOSS LETMINALS voovreerrvassrserrssseresssenmsenmsse s ssssssssssssssesssssssssisnesssnsrsssserssrnene ko O }Z'
OR
3t, Confirmed (if applicable) that depressing the manual reset button {usually
red) trips the freeze stat {clicking sound indicaies freeze stat was

EHPPEAY cereirereerecnnierersernsseeassrseseersesneseter s st ensassersansansseseresrassesasesrasneriobdsbis bARIASH ﬁ a a
3u, Assessed the feasibility of replacmg all mannal reset freeze-stats with

automatic reset freeZe-stats. i W d ﬁ O

NOTE: HVAC systems with waler coils need protection from the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F,

ACTIVITY 14: MIXED ATR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
than 65°F «evvriverecveveserns r LS LAY PR SHS A b4 O RS E eSS RS a

3w, Ensured that the mixed air stat for cooling mode is set no lower Q/
than the room thermostat setting ............ et Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design spec:ﬂcatxons or \3/
local practices .. Q

NOTE: The dry-bulb is typieally set at 65°F or lower:

3y. Checked that sensor on the economizer is shielded from direct sunlight @/ a
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............ d

NOTE: Economizers use varping amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied YesANo N/A
hours (even when room thermostat is satisfied) v a a

NOTE: If fan shuts off when the thermostat is satisfied, adjust conirol cycle as necessary lo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system

perform as required.... - Q
4b. Ensured that passive grawty relief ventllatlon systems and transfer gnllcs E/
between rooms and corridors are functioning ... a a

NOTE: If ventilation system is closed or biocked to meet curvent fire codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air (mechanical EZl/
Q 0

system or operable windows) ..o @/

4d. Ensured that supply and return vents are open and unblocked a o

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

de, Modified the HVAC system to supply outside air to areas without an outdoor

4f, Modified extstmg HVAC systems 1o mcorporate any room or zone la.yout

and population changes .......cvonn L0 Q 0
4g. Moved all barriers {for example room dlwders large free standmg

blackboards or dispiays, bockshelves) that cou]d block movement of

air in the room, especially those blocking air vents ..., Q Q E(
4h, Ensured that unit ventilators are quiet enough to accommodate classroom :

activities .. a 0
41, Ensured that classrooms are free of uncomfortable drafts produced by air E/

from SUPPLY teIMINAIS ...vvevscrersireensrsssessrieresesseense e rsessrsasesssssssas s renssesesessssassas a. o

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, Including
any exhaust fans, is operating on the “occupied” cycle when doing this activity,

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, PIPE OPETLIES) .ovivrereereenrerrsersrresrssrrnssesssmssmesasasseisssanensssasesssassorses L1 a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....QQ K a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
» Inoperable dampers
s Obstructed, leaky, or disconnected ductwork
+ Undersized or improperly installed fan
+ Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kilchens,
and labs by keeping them under negative pressuve (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
I EL T T PRSP —— a Q

1
4
[
[]
{
'
i
{

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see "How to Measure Airflow").

5c. Ensured that air is flowing toward the exhaust intake F/ a Q

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition.........vvieiiscnnnaniene a Q

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to “"How to Measure Airflow" for technigues.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

unit .. L0 0 Q0
6b, Calcu[ated the number of occupants served (22b) by the venulatmn umt
under consideration............... —..d Q 8
6¢. Divided outdoor air supply (22:1) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)......... Q 0o a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels in Table 1.. JRSUURRUVURVRPOOR i B 0 R |
6e. Corrected problems w1th ventllatlon units that supphed madequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet
the recommended levels in Table ©...viecrmmnmsemssspmesmenmenen - 20 0

NOTES Al HYAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 [evels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

* room. When the room has lass than design occupancy, the required volume of ventilation is reduced. The
C02 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of ocutside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV confrol is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces shauld be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 international Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditicning Engineers
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Instructions

1. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

2. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a
copy for future
reference.

3. Complete the

+ Check the “yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

+ Make comments
in the “Notes”
section as
necessary.

4, Return the checklist
portion of this
document to the
IAQ Coordinator.

Checklist. ‘;

Ventilation Checklist

Name: ____,__,_§!i"fﬂ4»‘r7 Moy 4o,

A -'. ‘ - 2
School: _ A Mty M. d’c’é’ )/C b/ 0/5"?”//({
Unit Ventilator/AHU No: 9 b

A2 1-30-24

- Date Completed:

Room or Area:
Signature:n,_J j}/ _

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example; a fire escape floor plan) ..uoamimmimmis s Q 52[ a
1b. Ensured that the ventilation system was on and operating in “occupied”

TOOG oo saimim s T R e i e TS s ;{ o g
ACTIVITY 1: OBSTRUCTIONS
lc. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

B COVBIE o e I S e T e o A T R iy g 0 0O
Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

frequently DIock an intake) oo a a

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-1AliNg Areas) .......coveeeerieeeniinrerie e ,ﬂ a
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles; and mist from

air-conditioning COONNE LOWETS) ...evovereeeeeiereeeee et sesaesnstessens e smsasanns A Q
lg. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ..o ﬁ{ ]
ACTIVITY 3: AIRFLOW
Ih. Obtained chemical smoke (or a small piece of tissue paper or light plastic)..
1i. Confirmed that outdoor air is entering the intake appropriately .........cocoeviee. Q-0

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule ..oovvveeieeeniiiniees ,Zf a
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

blowing dOWNSIIBAIM) ....ovoviiiricietectie et enene et st snsns e ass s stnan A, 0
2¢. Vacuumed filter areas before installing new filters.....ccocovvenicnnieciniesrneinnns ,E( a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

Around) the AN TINETD vssimmmasnsmusmisisasasis o oo i i ‘Z Q
2e. Confirmed proper installation of filters (correct direction for airflow).......... 75 |

a

)

2o

Q




2. SYSTEM CLEANLINESS {(continued)

ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from Yes
accumulating) ...

2g. Cleaned drain pans lZ{
2h, Checked drain pans for mold and mlldew )Z/

DooZg
=
ooog

T N o o oW W w W
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O

ACTIVITY 6: COILS
2i. Ensured that heating and cooling coils are clean %

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS

2j. Ensured that the interior of air-handling unit(s) or unit ventilator
(air-mixing chamber and fan blades) is clean ..o m/
2k. Ensured that ducts are clean }2}

oo
oo

ACTIVITY 8: MECHANICAL ROOMS
21, Checked mechanical room for unsanitary conditions, leaks, and spills ,Ef a

2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and SUPPLES .ot cecsecceeeces e st ces e e senneess g a

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position) ...... a a

3b. Ensured that minimum position provides adequate outdoor air
fOr OCOUPANES 1cvvriiicrussmrrmnsrreirerverearssessassesmsssesentsasssssiarsassassssonressnssnsessensnsmnevnins Id 1

RN

ACTIVITY 9: CONTROLS INFORMATION O
3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ......coovirivnrecnans ﬂ’ a o
ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the correct position .........cevevervvene @ @ 0
3e. Set time clocks appropriately .... -~ a i
3f. Ensured that settmgs fit the actual schedule of bu1ld1ng use (mcludmg

night/WeeKend USE) .....oumeeioeiiissmmesmmsnsssnosasanssmmsmmnmssnse . QD 0

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ......vvnirivmena @ 0 ﬂ'

3h. Checked that the line dryer prevents moisture buildup ... versnererenrens ﬂ

3i. Replaced control system filters at the comptessor inlet based on the

compressor manufacturer’s recommendation (for example, when you
BIOW dOWn the taNK) c.ecveeicrevccrcerersssesns e s eriesssssaseessesssssasssssasssssassssassssssasses a a

3j. Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage or ObSITRCHONS) ..cuciisisssscecsnrsarsmrsnrersassssininn

8 S

ACTIVITY 12: OUTDOOR AIR DAMPERS
3k. Ensured that the outdoor air damper is visible for inspection m’ a 4
3l. Ensured that the recirculating relief and/or exhaust dampers are visible ﬁ

for inspection ., a Q
3m. Ensured that air temperature in the mdoar arca(s) served by each O
outdoor air damper is within the normal operating range... ﬁ a Q

NOTE: It is necessary to ensure that the damper Is operating properly and within the normal

range o continie,
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes Yes Mo N/A

of shutting off appropriate air handler........ccuvennnanes Pt e the e h Q
30. Checked that the outdoor air damper opens (at least partlalIy with no delay)
when the air handler is turned on . K a

3p. Ifin heatmg mode, checked that thc outdoor air damper goes to its

minimum position (without completely closmg) when the room

thermostat is set to §5°F .. 300
3q. Ifin cooling mode, checked that the outdoor air damper goes to 1ts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is set to 45°F ... SRUTOOPOTPOPTRONIOY I B I |
31, If the outdoor air damper does not move, conﬁrmcd the followmg items:

* The damper actuator links to the damper shaft, and any linkage set

screws or bolts are tight ..veeeceee e E/ 0
»  Moving parts are free of 1mped1ments (e £, rust COFTOSION) 1ovverurrererrnrfine E?/./f@
» Electrical wire or pneumatic tubing connects to the damper actuator ....... Q

» The outside air thermostat(s) is functioning properly (e.g., in the right El/ :
location, calibrated COITECHIYY cvaiumirimirmsnnmissrsnersm st esasssssesines (W]

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LETIMINALS wrvrereinieivirarrsiscesernass s issssssesssssssnsosssesessesrsssrsasernens &
OR
3t. Confirmed (if applicable) that depressing the manual reset button {usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... e jﬁ a
3u. Assessed the feasxblhty of rcp]acmg all manual reset freeze-stats w1th
automatic reset freezZe-stats. .o ] ﬂf

NOTE: HVAC sysitems with water coils need protection fiom the cold. The freeze-stal may
close the outdoor air damper and disconnect the supply aiv when tripped. The typical trip
range is 35°F to 42°FE

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/‘
than 65°F ... Q

3w, Ensured that the mlxed air stat for coollng mode is set no lower Q/
than the room thermostat SEHINE ..o e Qa

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design speclﬂcatmns or 13/
local practices .. a

NOTE: The diy-bulb is typically set at 65°F or lower:

3y, Checked that sensor on the economizer is shielded from direct sunlight ....... (j/j
a

3z Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room ar rooms. There ave two types of econonizers, dry-buib and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

R

o 0opo



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied YesAVo N/A
hours (even when room thermostat is satisfied) i a a

NOTE: If fan shuts off when the thermostat is satisfied, adjust conltrol cycie as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system

perform as required......ceserervenes et e e o o
4b, Ensured that passive grav1ty rehef vennlatwu systems and transfer gnlles m/
between rooms and corridors are functioning ........everensercnemiemsirniessiseraes O 0

NOTE: If ventilation system is closed or blocked 1o meet current fire codes, consult with a
professional engineer for remedies.

4¢. Made sure every occupied space has supply of outdoor air (mechanical E/
system or operable Windows) ... (I

4d. Ensured that supply and return vents are open and unblocked ....ccvivciirescnes a a

NOTE: If vutlets have been blacked intentionally to correct drafts or discomfors, investigate
and correct the cause of the discomfort and reopen the venis.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

AL SUPPIY (oot e s a a
4f, Modified existing HVAC systems to incorporate any room or zone Iayout

and population changes ....couveee S R R
4g. Moved all barriers (for example room d1v1ders, large free standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air Vents ....c.useveesmesccreicnnnieinns a a ﬁ/
4h. Ensured that unit ventilators are quiet enough to accommodate classroom [3/

ACHVIEIBE Luvueeiierccmnintsnsisnsesmsirearerssn st et e bas arasemse sessens pesssrasssens sesmenssmsnsnasans a o

Ai. Ensured that classrooms are free of uncomfortable drafts produccd by air E/
from supply terminals .. a o

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for examnple, E/
floor joints, PIPE OPETUNES) virevrereeresereseressessenmuimsrirsssssesssensbusiosssmssasstmsmsitsonses a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
» Inoperable dampers
» Obstructed, leaky, or disconnected ductwork
s Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas siech as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
BAJACENE SPACES ..uverrnrcissiriinsssinssstrmrsssersnnsssasers nsiss ssssesrssstonsassgmspesesssssessssrtsnsnns ) Q a

[
L]
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow "},

5c. Ensured that air is flowing toward the exhaust intake FK a o

N W e w o w W ew W ow

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is

under positive pressure) is sealed and in goed condition.......veni i a 0
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to "How to Measure Airflow” for technigques.

6a. Measured the quantity of outdoor air supplied (22a} to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under CONSIAEration. ..o rmrrecieeimssescrreanmanariessessssssesrssssssssssssssnensssssremsennenrnenn i & O
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( ‘ determine the existing quantity of outdoor air supply per persen (22¢) ......... g 0O a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

1eVels INTADLE 1 ..ttt b st g o Q
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1.......imimeamoumnnnmeeees 0 Q0 0O

NOTES All HVAC units through the BAS have advanced ventilation control fogic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced, The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions,
Active DCV control is an acceptable alternate methed to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Autornation System

VFD: Variable Frequency Drive (Contrals the speed of the fan motor)
ASHRAE: American Soclety of Heating, Refrigerating and Alr

Conditioning Engineers
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Instructions

. Read the IAQ

Backgrounder and
the Background
Information for
this checklist.

Keep the
Background
information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

Complete the
Checklist.

« Check the "yes,”
g, or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

« Make comments
in the "Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: §f“t’ﬂ{;m Mevrton;
4 ps TS 4
school: A Mty M. ddi ,,5/6 bod ﬁfo(i
Uit VertlatoAHU No: 109
Room or Area: j_E fOL):y ____ Date Compleied: - 30-04
Siguatnre:b)é}jf’ “r%wf)

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdeor air intakes on a small floor plan (for Yes No N/A

exarinle; d fireeveatie Tloar PIANY connmmonuime s e e Q Ef Q
1b. Ensured that the ventilation system was on and operating in “occupied”

ITHOTIE 1ottt bbb bt £ e e 4 O Q4
ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

I COVBER. . esvrsmersammsspsnpusrss prsbg s pm sy s s ek 8 0 A A R O P RS T S A e A O Q0
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

frequently block am Intake) oo a }Zf a

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-fevel intakes for pollutant sources (dumpsters, loading

docks, and bus-1dlNE ArEAS) .ot e ,ﬁ o O
tf, Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

AIrsCondItoning COOIINE TOWETSY wu i omssrnvmisvisisis s s s ossmasmns A O Q
lg. Resolved any problems with pollutant sources located near outdoor air
intakes (e.g., relocated dumpster or extended exhaust pipe) ..o, Z{ B QA

ACTIVITY 3: AIRFLOW

[h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 0
ti. Confirmed that outdoor air is entering the intake appropriately ......ocovvrenenen, @0 Q0
2. SYSTEM CLEANLINESS

ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance Schedule s ,Ef a o
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

blowing doWnSIEAM) ..o eeee e e A, a 0
2¢. Vacuumed filter areas before installing new filters ..., ?( a a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

TP A T L L T O S =i SN S 1
2e. Confirmed proper installation of filters (correct direction for airflow).......... ZI‘ L 43



2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
2f. Ensured that drain pans slant toward the drain {to prevent water from

ACCUMUIALING) c.ooiiirisiiisinciitrnireemsesrecsonersnsssrsrarrmsssnrsnsas e cacramsstsmsensssssnts

2g. Cleaned drain pans...

2h. Checked drain pans for mold and mlldew ..................................................

ACTIVITY 6: COILS

2i. Ensured that heating and cooling coils are Clean .......ouvereveercrisiinsresesesenns

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean .....ccomererioenmeneonens

2k. Ensured that ducts are clean .........ocemnieernnn

ACTIVITY 8: MECHANICAL ROOMS

2l. Checked mechanical room for unsanitary conditions, leaks, and spills ........

2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and suPPlIes .......cceieercevre s e s reens s e

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position)

3b. Ensured that minimum position provides adequate outdoor air

FOr OCCUPADES 1.uvevvsvierirerimsnrensinnneriee e s sessassaessasrassesans ves srassareseessassarsanas

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ..o

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

e N
.4 o o
)z( n Q
./a/ o Q
A o o
}zf o Qo

3d. Turned summer-winter switches to the correct poSItion ........cecvrereercesreernocases s 0O 0
3e, Set time clocks apPropriately ... s s s s s sseens a Q ?’
3f. Ensured that settmgs fit the actual schedule of butldmg use (mc]udmg

NIght/Weekend USE) v.viiniiiiimmmemirarisne et stest it se st sansasssess a o
ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night) setting ... = R T
3h. Checled that the line dryer prevenis moisture buildup ... e QA

3i. Replaced control system filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example when you
blow down the tank)....

3j. Setthe line pressure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

ACTIVITY 12: OUTDOOQR AIR DAMPERS
3k. Ensured that the outdoor air damper is visible for inspection...

31, Ensured that the reclrculatmg relief and/or exhaust dampers are wsnb]e

for inspection ..

3m. Ensured that air temperature in the mdoor area(s) served by each
outdoor air damper is within the normal operating range .......coovvvvresnnnns

.d O o
4

Q Q

~g o a

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to continte.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A

of shutting off appropriate air handler... |
30. Checked that the outdoor air damper opens (at least partlally with no delay)
when the air handler is turned on , ,12/ Q

3p. Ifin heating mode, checked that the outdoor air damper goes to its

minimum position (without completely closing) when the room

thermostat is set to 85°F .. 4 a
3q. Ifin cooling mode, checked that the outdoor air damper goes to 1ts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is set to 45°F .. OO I [ |
3r. Ifthe outdoor air damper does not move, confxrmed the followmg 1tems

+ The damper actuator links to the damper shaft, and any linkage set

screws or bolts are tight .....ccooeveneeee. B/ Qa
+  Moving parts are free of 1mped1ments (e g, rust COITOSION) Lurreeerensrererions 9
» Electrical wire or pneumatic tubing connects to the damper actuator ....... Qa

» The outside air thermostat(s) is functlonmg properly (e.g., in the rlght B/
location, calibrated correctly) ... Q

Proceed io Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset anly) to test continuity
ACTOSS LEITNINALS .ovvvvvveercessviermnsnsressemsersersretessisssmserassssosnssrersronissessrnnanssssssens ked
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... . ﬁ ||
3u. Assessed the f‘eaSIblhty of replacmg all manual reset freeze—stats wnh
automatic reset freeze-stats .o, .d ﬁ

NOTE: H VAC systems with water coils need protection from the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°FE

ACTIVITY 14: MIXED ATIR THERMQSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher Q/
than 65°F .., - a

3w. Ensured that the mlxecl air stat for coolmg mode is set no lower Q/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design specifications or G/
10081 PrACHCES oicivvvesininiis i e bt bt ses s bbbt bbb st e b bt bbbt e ri bR e a

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... E/
3z. Ensured that dampers operate propetly (for outside air, retorn air,
exhaust/relief air, and recirculated air), per the design specifications ... c

NOTE: Economizers use varying amounts of cool outdoor air fo assist with the cooling
load of the room or rooms, There are two types of economizers, dry-bulb and enthalpy.
Diry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

Q

Q

R

o oop



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied) .. nea—. Q a

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary fo
ensure sufficient autdoor aiy supply,

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system

petform as required.....eenenins Q
4b. Ensured that passive gravnty relief venhlatmn systems and transfer gnll&s m/
between rooms and corridors are fUNCHONINE .veeveveciiniistinncnrssnnienas o a

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with o
professional engineer for remedies.

4c¢. Made sure every occupied space has supply of outdoor air (mechanical E/
system or operable WiNAOWS) .. smiismrmsssmiomssimsssnissmnsisssrsssssmsasivns m/l:.l Q
a

4d. Ensured that supply and return vents are open and unblocked .....c.cismsmmenae

NOTE: If outlets have been blocked intentionally to correct drafts or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Medified the HVAC system to supply outside air to areas without an outdoor

air supply.... 2 a
4f. Modified ex1stmg HVAC systems to mcorporate atly room or zone la.yout

and population changes ..o na—sn. S a a a
4g. Moved all barriers (for example, room dividers, large free-standing

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. - Q B/
4h, Ensured that unit ventilators are quiet enough to accommodate c]assroom B/

activities ., e e s e e a o
4i. Ensured that classrooms are free of uncomfortable drafts produced by air J

from supply terminals .. a. 0o

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE; 1o prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is aperating on the "occupied” cycle when doing this activity,

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, PIPe OPENINGS) cevrerrererrserrrsrmsrcosssrasssrisessienrtssssrsisseemsiseissisnronses (ol |

5. EXHAUST SYSTEMS

ACTIVITY 19; EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q E]/ a

Iffans ave running but air is not flowing toward the exhaust intake, check for the following:
s Inoperable dampers
s Obstructed, leaky, or disconnected ductwork
» Undersized or improperly installed fan
*+ Broken fan beit
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

™)

NOTE: Prevent migration of indoor contaminants from areas sitch as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces),

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
ACJACEIT SPACES 1oeruerenistrrraestsierare st rastam e s sst st sasetas a0 be s s e vas e et E SR nrara a

1
’
4
1
1
{
[
1
L]

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow").

Sc. Ensured that air is flowing toward the exhaust intake F{ g Q

ACTIVITY 21: EXHAUST DUCTWORK ‘
3d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good conditiom.eireereeeraiiin a0

6. QUANTITY OF OUTDOOR AIR

ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow " for techniques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under consideration ... .. iimiinmneceiminneesssmsssennene d & O
6e. Divided outdoor air supply (22a) by the numbesr of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)........d 0O QO

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels INTable ..o esssssssssesmenes . & O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1........c.c im0 0

NOTES All HVAC units through the BAS have advanced ventilation control togic deployed assoclated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {(DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventitation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

* room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of autside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable aiternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines. .
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut

~ Building Code, which is based on the most currently adopted 2015 International Mechanical Code and
L, coincides with ASHRAE-82.1, (2010} guidelines

BAS: Building Autornation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
| 50i5 ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the
Checklist.

» Check the “yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

« Make comments
in the “Notes”
section as
necessary.

. Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: %Eﬂé"n MtN on;

School: ’NH‘LV M,Jdéﬁ /(Cém/ ﬁfw’?fﬁ

Unit Vcnttlatonff\[llﬂslo O 6

Room or Area: E f06 Date Completed: l N ;0 ’9 b{

/;4 ~, "<
Signature:, {’// ‘r‘{”/f/)/' .

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example; a fire escape fFloor PIAN). ..cuomsrmm s ey a ﬁl a
1b. Ensured that the ventilation system was on and operating in “occupied”

o L — ¢ Q
ACTIVITY 1: OBSTRUCTIONS
Ic. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

T . g 0 0
Id. Installed corrective devices as necessary (e.g., il snowdrifls or leaves

Fouiite ity DIOCR G RIRIEEY 1oucrim oansssamsissre oo RO SRR ReS Q @# a

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading
cdoeles; and DusS-1ALNE AYEAY) 1t s T A M Ty /ﬂ 8 8

If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,
toilet, or laboratory exhaust fans; puddles; and mist from

air-conditioning CooliNg tOWETS) ....ovevecerreerirereresr e sa s A QO Q4
lg. Resolved any problems with pollutant sources located near outdoor air
intakes (e.g., relocated dumpster or extended exhaust pipe) ... ﬁ/ o g

ACTIVITY 3: AIRFLOW
Ih. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 2 L?}//Z]
li. Confirmed that outdoor air is entering the intake appropriately ....cooveviinnnns @ Q0 0

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule ....cooovvivniininnnnnn. ,Zf a o
2b. Shut off ventilation system fans while rcplaun], f:itc.rs (pruents dnt f'mm

blOWING AOWIISIIBAIM) .cvvuvicrereressisnerssesemserirassssnssessssnssssnssssessrasassnssnssarenssssnssesses A, 0 C
2c¢. Vacuumed filter arcas before installing new filters ... ,’Z( a o
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

BEORNAY, TS AT FIIVEE v iiisivesions moss st v i s o VA Sty aneis ﬂ a o
2e. Confirmed proper installation of filters {correct direction for airflow).......... ﬁ' S



2. SYSTEM CLEANLINESS {eontinued)

ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from Yes
accumulating) ... eesret e e e e e st s anan st srasa s enssnatensants

2g. Cleaned drain pans o o

2h. Checked drain pans for mold and mlldew ............................. )Z(

ACTIVITY 6; COILS

2i. Ensured that heating and cooling coils are clean /E(

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or vnit ventilator

(air-mixing chamber and fan blades) is clean ﬂ/
2k. Ensured that ducts are clean .. F/
ACTIVITY 8: MECHANICAL ROOMS
2l. Checked mechanical room for unsanitary conditions, leaks, and spills ........ .ﬁ'
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and supplies c...nann

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position) ...... a
3b. Ensured that minimum position provides adequate outdoor air
FOF OCCUDPANES wvevrrrervrrersrnnmrerrarvesrseresesemssriesnserssessseessesenssesesrsssrssssemsarsesasanpessensaes o

ACTIVITY 9: CONTROLS INFORMATION

3¢. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) .....ccocoireenrirnaens ﬁ

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the COTrect POSItIoON cv.uwmsecrrreseeesssssserror

3e. Set time clocks appropriately ... et e taens |

3f. Ensured that settings fit the actual schedule of bulldmg use (mc]udmg
night/weekend use) ...... rorerereserass st raseRe s essaasns s aesrarsae s sasenses

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
ocoupied (day) setting and the unoccupied (night) setting ....cvvivininennennn 0

3h. Checked that the line dryer prevents moisture buildup ... SO B |

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you

blow down the tank)..,, e d
3j. Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage or ObSITUCHIONS] v sseimsneissressse s 2

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k, Ensursd that the outdoor air damper is visible for inspection ........uveeirsrseren ﬁ
31, Ensured that the recirculanng relief and/or exhaust dampers are VISlble

for inspection ., - ﬁ
3m. Ensured that air tcmperature in the mdoor area(s) served by each

outdoor air damper is within the normal operating range ......cveeerirvsiinone Ff

o
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NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to contine.




3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes Yes plo N/A
of shutting off appropriate air handler ... s a Q
3o0. Checked that the outdoor air damper opens (at least partially with no delay)
when the air handler is turned on ... ,D/ Q aq

3p. If in heating mode, checked that the outdoor air damper goes to its
minimum position (without completely ¢closing) when the room
thermostat i3 Set 10 B5F ..o messasssnsenssssanni a a0 ?’
3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum
position (without completely closing) when the room thermostat is set
a a P/
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to 60°F and mixed air thermostat is set t0 45%F ..o vrcsiinsnninminsnonn,
3r. If the outdoor air damper does not move, confirmed the following items:
» The damper actuator links to the damper shaft, and any linkage set

screws or bolts are tight ... =~ o Q

»  Moving parts are free of impediments (e.g., rust, corrosion) ...t ?f./h a

» Electrical wire or pneumatic tubing connects to the damper actuator 0

» The outside air thermostat(s) is functlomng properly (e ., in the nght Ei/

location, calibrated correctly)... vesmrressesennennrararsas a o

Proceed to Activities 13-106 if the damper seems to be operating properly.
ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

ACTOSS LEIMINALS 11vvvveeeceeeremrers et tcaseasanessnressenssessisesstnssssssisemenenmsmses ﬁ
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usuaily

red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ a a0
Ju, Assessed the feasnblhty of replacmg all manual reset freeze—stats w1th

automatic reset fTEezZe~stats . vmireciimrmirmins . . ,D' a
NOTE: HVAC systems with water coils need protection from the cold. The freeze-stat may
close the ouidoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F
ACTIVITY 14: MIXED AIR THERMOSTATS
3v. Ensured that the mixed air stat for heating mode is set no higher E/

HAN B5F cuerrimecrnincmeis it s s s sas berers s s bbb 0 Qa
3w. Ensured that the mixed air stat for cooling mode is set no lower B/

than the room thermostat SEHINE ....o.vvircivccinrncsnrns st a o
ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design specnﬂcatxons or G/

local practices ... a a

NOTE: The d:j)—bulb is typically set at 65°F or lower,

3y. Checked that sensor on the economizer is shielded from direct sunlight CEI/ a
3z. Ensured that dampers operate propetly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............ o

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated retura or relief fans)
that move outside air indoors continuously operate during occupied Yes MNo N/A
hours (even when room thermostat is satisfied) ....ververrecermevesiscrnrrerssssonnes a Qo

NOTE: If fan shuts off ' when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system

perform as required...mesmmrmne o o
4b. Ensured that passive gravnty relief ventllatlon systems and transfer gnlles E/
between rooms and corridors are fUNCLIONINE .oeeee i recs st inisesiiens o o

NOTE: If ventilation system is closed or blocked to meet curvent fire codes, consult with a
professional engineer for remedies.

4¢, Made sure every occupied space has supply of outdoor air (mechanical E]/
system or operable windows) E’/Cl Q
crerinens . Q

4d, Ensured that supply and return vents are open and unblocked ...c.ccccecviinennan Q

NOTE: if outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... rerrenserrare OO O wd a
4f. Modified ex1stmg HVAC systems to mcorporate aty room or zone layout

and population changes ....ounon .a 0o 0
4g. Moved all barriers (for example room d1v1ders, large free-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents . Q g lﬂ/
4h, Ensured that unit ventilators are quist enough to accommodate classroom B/

activities .. 0

4i. Ensured that classrooms are free of uncomfortable drafts produced by air J
from supply terminals ... ag. a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdeor pollutants, the ventilation system iz desighed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity.

windows, doors, or other cracks and holes in exterior wall (for example,

4j, Ensured that air flows out of the building (using chemical smoke) through
floor joints, Pipe OPENINGS) covirrermmrersnssrasrersessassensmmsesssersessetsasssensssssssansaisenes a E/El

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....0 % a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
» Inoperable dampers
» Obstructed, leaky, or disconnected ductwork
s Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathreoms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces),

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AAJACCIL SPACES ..ucrnremsssssinisscsisiissistiseses st es s s s tessssasrirnes Qo Q

'
’
}
¥
¥
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4
3
]
»
>

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see "How fo Measure Airflow”).

5c¢. Ensured that air is flowing toward the exhaust intake JZ/ a a

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition...nnmmeeinnn. a a

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to “How to Measure Airflow” for technigues.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

unit .. ~.d @ 0
6b. Calculated the number of occupants served (22b) by the vennlatmn umt
under consideration ..o «od Q0
6¢. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of cutdoor air supply per person (22¢) ......... a a a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person {22c) to the recommended

levels in Table 1.. e d 80 0
6e. Corrected problems w1th ventnlatlon umts that supphed madequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table ©......c.coovvevervcmvrmicssnsnmnneesieneen - @ 0

NOTES Al HVAC units through the BAS have advanced ventilation controt logic deployed associated with the

spaces they serve, The system will modulate the outdoor air damper and returth dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controfled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 |evels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room: When the room has less than design ocoupancy, the required volume of ventilation is reduced. The
CQO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all ocoupancy
conditions.
Active DCV confrol is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE gulidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-82.1, {2010) guidelines

BAS: Building Automation System
- VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air
Conditioning Engineers
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Instructions

. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the
Checklist,

+ Check the “yes,”
“no,” or
“not applicable”
box beside each
item, (A “no”
response
requires further
attention.)

+ Make comments
in the "Notes”
saction as
necessary.

. Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: S‘%iﬂ‘{xw Pt s @Vf A !
School: 4 ticky Modd fff’ Se bad O fd’?’ié o
Unit Ventilator/AHU No: 1O Y
E10Y .. Date Completed: i 30-0 o

Room or Area: ;
Y i
7
Signature;, &7 /.é-{'fj“’ﬁ:
£n Lisas 7

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example, a fire escape floor PIANY v L ?f i}
1b. Ensured that the ventilation system was on and operating in “occupied”

ITHOMAE 1ottt e s R 8 s M Q Q
ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

O COVETS 1.evtiatesatiessesescisasanseaasesassasnee osbetsbeassestsen ke ehe et b e abesesbedhn ettt est b ebs s anbe e ras A 0 0
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

tfreepstitly Blovk atiitake) i i i s e | }Zf 3

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and Bus-TAINg AICAS) ..o.veriricerescreeisceeessriserisssersserassssn s s esesass A 0 0
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

Ar-EDHGEINE COOINE CONEES) s e s sy ot S e g Qa Q4
lg. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ...cooviiiinnns ﬂ/ a o
ACTIVITY 3: AIRFLOW
1, Obtained chemical smoke (or a small picce of tissue paper or light plastic).. 2 B/ a
li. Confirmed that outdoor air is entering the intake appropriately ..o D0 0

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule ﬂ a a
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

bl g ORI EERAIIEY wovomocsusunianmon iwsouss oo s oK i T DS SRR VDT d, O 0O
2¢. Vacuumed filter arcas before installing new filters oo, }2( QG Q
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

AroUNA) the QI FIEET L .iiiiii e is s s e s i eansearara s bbb e s sbesrennnenes [A g Q
2e. Confirmed proper installation of filters (correet direction for airflow).......... ,'Zf a Q



2. SYSTEM CLEANLINESS (continued) N
ACTIVITY 5: DRAIN PANS |
2f. Ensured that drain pans slant toward the drain (to prevent water from Yes. No N/A '

ACCUMUIALING) 1oeeverrerensemsesessreiesisssriestsstessrsasbr e s erassassasassassastestesssareeransressnss EI/ a o L
2g. Cleaned drain pans.. - E{ O Q )
2h. Checked drain pans for mold and mlldew )zf Q Q ;
ACTIVITY 6: COILS )

(o —

2i, Ensured that heating and cooling coils are clean /G( a o R e
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is ¢lean v D/ a Q
2k. Ensured that ducts are clean }Z{ a a

ACTIVITY 8: MECHANICAL ROOMS
21. Checked mechanical room for unsanitary conditions, leaks, and spills JZ.f O Q

2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and SUPPHES ....cciceierieimeie et sseserseresns e eens o a

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position) ...... a JZI,
3b. Ensured that minimum position provides adequate outdoor air
FOr OCCUPANLS .ovvverersrerresmsmsasersinsssasessvesssssssmsssssnssnssvasressesensssssssnssserssnssassnsysnsenneor d (2l }{
ACTIVITY 9: CONTROLS INFORMATION Q

3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) .......cocnreciarnnnnn }{ a a

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the correct poSition ..o @ 0
3e. Settime clocks apPrOPriately ....civeciereinamrsssssiiessmen ot asssrrsessens Q Q

3f. Ensured that settings fit the actual schedule of building use (including
RIght/WEekend USE) vec.civeenermsnreneissssessmsinrnsisssssisssssssessssssessessossemssesssenene f3. 1 O

0

ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night} setting .....occomevrcrvrererne. 1 O
3h. Checked that the line dryer prevents moisture buildup .....ocoveerviremvurrerivernrnen 1 0
3i. Replaced control system filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example when you
blow down the tank) .......coceceeeessissresens .0 a @

3j. Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage or obstructions) ...

B,

B,

ACTIVITY 12: OUTDOOR AIR DAMPERS
3k, Ensured that the outdoor air damper is visible for Inspection.......vevereieienns m/ Qo aQ
3l. Ensured that the recirculating relief and/or exhaust dampers are visible ﬁ

fOL IMSPEOLON oevveerr sttt et bt sare st bbb s bbb e s s s b eaenes a a
3m. Ensured that air temperature in the indoor area(s) served by each O
outdoor air damper is within the normal operating range .......oveeesneisersenns }ﬁ a o

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY {continued)

3n, Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A

of shutting off appropriate air handler..........ierenenmncsesimimmemeenn Q
30. Checked that the outdcor air damper opens {at least partlally with no delay)
when the air handler is turned on ... s ,12/ |

3p. If in heating mode, checked that the outdoor air damper goes to 1ts

minimum position (without completely closing} when the room

thermostat is set to 85°F ...covivecnencn, Veerebter et se et s sasnesas e pnevad e bt e mi e a a
3g. Ifin cooling mode, checked that the outdoor air damper goes to its minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is set t0 45°F ....ovcencniccsninisisniennn. @ @
3r. Ifthe outdoor air damper does not move, confirmed the following items:

+ The damper actuator links to the damper shaft, and any Iinkage set

screws or bolts are tight ................... . B/ 0
» Moving parts are free of Impedtments (e g rust corrosmn) ?f./’@
* Electrical wire or pneumatic tubing connects to the damper actuator ....... a
» The outside air thermostat(s) is functioning properly (e.g., in the right [2/
location, calibrated COIFECHYY iimmmmrammrinenenne st sainssisasen a
Proceed to Activities 13—16 if the damper seems to be operating properly.
ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LEITNINALS 1ot as s ssressrs s =l )
OR

3t, Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... jﬁ Q
3u. Assessed the feas;blllty of replacmg a]l manual reset freeze-stats w1th
gutomatic reset freeze-stats ..o, .a ﬁ

NOTE: HVAC systems with water coils need protection firom the cold. The freeze-stat may
close the ontdoor air damper and disconnect the supply aiv when tripped, The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED ATR THERMOSTATS

3v, Ensured that the mixed air stat for heating mode is set no higher E}/
tHAD B5°F .t e st e s b p AR a

3w, Ensured that the mixed air stat for cooling mode is set no lower Q/
than the room thermostat SEEINE vveiverrissrmenmnemsireseniesmsenssessssnsrenen Qa

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design specifications or IB/
10CA] PIACLIZES woverrrrrersmmeriereesssemmsssstsamiie e vas st snrersasstsaresssssasssrerensas sremsssessasnes Q

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... B/
3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications........ a

NQTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or roowms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb econonizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

]
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied YesNo N/A
hours (even when room thermostat is satisfied) ... g Q0

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system

perform as required.....ovennsonsnnins v Q
4b. Ensured that passive grav;ty relief ventllatmn systems and transfer gnlles m/
between rooms and corridors are funetioning .........cvevniaes s s hanane a o

NOTE: If ventilation system is closed or blocked 1o meet current fire codes, consult with a
prafessional engineer for remedies.

4¢. Made sure every occupied space has supply of outdoor air (mechamcal a/
system or operable windows} ... Q D
4d. Ensured that supply and return vents are open and unblocked .......................

NOTE: If outlets have been blocked intentionally to correct drafls or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply ouiside air to areas without an outdoor

air supply ..., .2 a
4f., Modified ex1stmg HVAC systems to mcorporate aty room or Zone Iayout

and population changes .......c.e.... .0 0O
4g. Moved all barriers (for sxample room dnvaders large f‘ree-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air Vents ... [ | m/
4h. Ensured that unit ventilators are quiet enough to accommodate classroom

activities ., g 0
4i. Ensured that classrooms are free of uncomfortable drafts produced by air IB/

from supply terminals ... a. Q

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain poyitive pressurization in the building. Therefore, ensure that the systemt, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity,

windows, doors, or other cracks and holes in exterior wall (for example,

4j. Ensured that air flows out of the building (using chemical smoke) through
floor joints, pipe openings) .........weeerernt a E/El

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q m/ a

Iffans are running but air is not flowing toward the exhaust intake, check for the following:
¢+ Inoperable dampers
s Obstructed, leaky, or disconnected ductwork
s Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

™

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes No RN/A
TR oL TP O — aQ a
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Stand outside the room with the door slightly open while checling airflow high and low in
the door opening (see “How to Measure Airflow").

5c¢. Ensured that air is flowing toward the exhaust intake F/ O Qa

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition.........cccvcenriserseninns a a
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: QUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow" for techniguies.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

LIEE ©oreecommtvrsmmsons st esba b boabaabba s s i bbb s maname 4440 B4 b4 RARA S8 00 R b PER LS 044040000 O Qo Q
6b. Calculated the number of occupants served (22b) by the ventilation unit
UNALE CONSIABTALION ..veversressrecssonssmtrrastacnsesnes ssaseasaenesiesasst st staressssesssmsesesebessasess a a o
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢}......... Q a a

ACTIVITY 23; ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels in Table 1 .....ueervevmsnrermercetrrmrsnnsrasmssenssessreseesiesisstissssnsensessssmsenennns (1 & O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1 .....cmneecanmmmmenememeasn 0 0 0

NOTES Al HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve, The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million {PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design cccupancy, the required volume of ventilation is reduced. The
CO2 gensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions,
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are mef and could supersede raoms that may fall otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

&/ coincides with ASHRAE-62.1, (2010) guidelines

BAS: Bullding Automation System

VFD; Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Soclety of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

. Read the 1AQ

Backgrounder and
the Background
Information for
this checklist.

Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the

Checklist.

+ Check the “yes,”

“no,” or

“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

+ Make comments
in the “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name:

§?L("f04—‘m Mey 46’/) ; .
Sf:hooi: ‘,' Mty M rc{clé? /(C bod Jﬁ‘ﬂ/é@

Unit Ventiiatm'/AHL(No: §01Y

€ (00 L2 24

Date Completed:

Room or Area: —
,é,;/ /{/-” s

Signature:, & i

Sig T, 7

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for
example; a fire escape floor plan) .....ivmmimanmuisnaiansosniissg 0 ?f

1b. Ensured that the ventilation system was on and operating in “occupied”

BB s s e e S T B S S T e # a

ACTIVITY 1: OBSTRUCTIONS
lc. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

HE OV R criies o oo e e a3 v e T VB TR o o s R e T g 0
Id. Installed corrective devices as necessary (e.g., il snowdrifls or leaves
Trequently DIOCK BI TBERE): ..oveemmemsensssnevessimmsnssnssnssnes oapionnssaeivesson shingi sasdbboses a

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

ek, B BUB-TRITOR QIBIEY ovsessorronmssssssesinshsn sssisssonssisshhisms S sasemm IS A Q0
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

alr-conditioning COONE LOWETS) .voiviieriiriiiie st creere st a4 Q0

lg. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ... ,{ a
ACTIVITY 3: AIRFLOW
1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 2 {
li. Confirmed that outdoor air is entering the intake appropriately ... @0
2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS
2a. Replaced filters per maintenance schedule .....ovvirniiiinnonemoee. ,Zf a
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

BIOWING dOWNSITEAIN) .vvivvireeerresrenrrensseesis st s enessnensssnenanes A, 0
2¢. Vacuumed filter areas before installing new filters.......cccooovivinirinininncnnne ?{ a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

Aromd) the AR TIIET s amanimsmumsmrsssmvisie s Ty DA s ‘ ]
2e. Confirmed proper installation of filters (correct direction for airflow).......... ﬁ a

Yes No N/A

]

0o

i ]



2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
2f. Ensured that drain pans slant toward the drain (to prevent water from
accumulating) ...

2g. Cleaned drain pans -
2h. Checked drain pans for mold and mlldew

ACTIVITY 6: COILS

2i. Ensured that heating and cooling coiis are clean ........oevneornorersd -~

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2). Ensured that the interior of air-handling unit(s) or unit ventilator

{air-mixing chamber and fan blades) is ¢1aN w..vrenreerreomenseeerm.
2k. Ensured that ducts are ClEaN ......vensnsiimscsmmesssesssssersrsssseresssssssares

ACTIVITY 8: MECHANICAL ROOMS
2]. Checked mechanical room for nnsanitary conditions, leaks, and spills ...

2m, Ensured that mechanical rooms and air-mixing chambers are free of trash

chemical products, and supplies ...

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position)

3b. Ensured that minimum position provides adequate outdoor air
for OCCUPANLS .versrreresnrvvarrsrssevnrrssesrasnss

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed all design inside/outside temaperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ..o

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switclhes to the correct poSition ......ceosereesersersnsnes

3e, Settime clocks appropriately ....

3f. Ensured that settmgs fit the actual schedule of bulldlng use (mcludmg

night/weekend use) ...

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting .......cvernsavovsenns

3h. Checked that the line dryer prevents moisture buildup ......cocvveieveersasrrenns

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation {for exarnple when you
blow down the tank).......ccoecensneesnsincssssennennn

=
W

g

3j. Setthe line pressure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection........vveene.

31, Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection ...

3m. Ensured that air temperature in the mdoor area(s) served by gach
outdoor air damper is within the normal operating range...

el

0ooZ
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Doo0§
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o Q
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o Q
0o Q
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NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to continue,




-
]
v
{
4
L]
{
‘
[\
<
1
{
1
1
¢

3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n, Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A

of shutting off appropriate air handler ..ot e a
30. Checked that the outdoor air damper opens (at least partlally with no delay)
when the air handler is turned on ... ,LZ/ a

3p. If in heating mode, checked that the outdoor air damper goes to 1ts
minimum position (without completely closing) when the room
thermostat is et t0 85°F ..vvvvirirsr e erairerssinrmissisissn s sensesersersssaceser Q a
3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum
position (without completely closing) when the room thermostat is set
to 60°F and mixed air thermostat is set to 45°F ... ... Q
3r. If the outdoor air damper does not move, conftrmed the followmg 1tems.
+ The damper actuator links to the damper shaft, and any linkage set
screws or bolis are tight ....cciceicnennn, E/ |
+ Moving parts are free of 1mped1ments (e g rust corrosion) ... ?
« Electrical wire or pneumatic tubing connects to the damper actuator ....... a
» The outside air thermostat(s) is ﬁmctlonmg properly (e g., in the rlght El/
location, calibrated correctly)... O

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

ACTOSS LEXMINALS L1varvrarsireirervessesrrssrsarmscsrsacssseesssesasssstonstsssssesnrarasrrsesrsrveresrnens ol 1=l
OR
3t, Confirmed (if applicable) that depressing the manual reset button (usually

red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ Q
3u. Assessed the feaSlblhty of replacmg all manual reset freeze—stats with

automatic reset freeze-stats wuunnnenninn et e e st bRt o @A

NOTE: HVAC systems with water coils need protection from the cold. The fieeze-stal may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°FE

ACTIVITY 14: MIXED AIR THERMOQSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E}/
than 65°F .., (]

3w, Ensured that the mtxed air stat for coolmg mode is set no lower g/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design specifications or G/
10Cal PrACLICES .cvvvrereinrrerrnecsersmsssssanis s resssssessas rertesseersbebersaseas e ena s been Q

NOTE: The dry-bulb is typically set at 65°F or lower.

3y, Checked that sensor on the economizer is shielded from direct sunlight ....... @/
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ... Q

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdaor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

Q

LR
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during oceupied Yes ANo N/A
hours (even when room thermostat is satisfied) ... a o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system

Perform a5 TeqUIred...u s s s e o Q
4b. Ensured that passive gravity relief ventilation systems and transfer grilles E/
between rooms and corridors are functioning .....cocevvecicicnercninsrnerenrernsens g 0

NOTE: If ventilation system is closed or blocked to meet current five codes, consult with a
professional engineer for remedies.

4¢. Made sure every occupied space has supply of outdoor air (mechanical m/
system or operable windows} ... a Q

4d. Ensured that supply and return vents are open and unblocked ....................... a a

NOTE: If outlets have been blocked intentionally lo correct drafls or disconifort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... . ]
4f. Modified ex1stmg HVAC systems to mcorporate any roorm or zone la.yout

and population changes ..o L. a Q
4g. Moved all barriers (for example room d1v1ders, large f‘ree standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. .0 Q E{
4h, Ensured that unit ventilators are quiet enough to accommodate classroom /

activities .. Q Q
4i, Ensured that classrooms are free of uncomfortable drafts produced by air J

1rom SUPPLY tEMIINAIS .vvvvcrerirrernrsrrrrerssemecsserssrsemrseseasssessesssesrasssssrassssarsasesensens a. a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity,

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, pIPe OPENINGS) .uiceeresrersremresserrersressrnmnsresrssnsssssinessanasesstsmssorses L1 Q

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
* Inoperable dampers
s Obsiructed, leaky, or disconnected ductwork
+ Undersized or improperly installed fan
» Broken fan belt

e
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathraoms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
2dJACENL SPACES ...ovrcrertens i e a a

[
1
\
L]
4
]
L]
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4
1
1
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1
{

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow").

5¢. Ensured that air is flowing toward the exhaust intake p/ g o

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition......c.cconiiiieniiiaes a aQ

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow" for technigues.

6a. Measured the quantity of outdoor air supplied (22a) te each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under CONSIAEEAION ..currersrisrmimsiesrecs st sssisie s esbassesss s b e en s s nat s s a g a
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢) ......... o a a

ACTIVITY 23: ACCEPTABLE LEVELS OF QUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels iINTRblE 1 ...t st s s e O o a
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22c) meet

the recommended levels in Table 1.......mimcrnemnmmmoeenes 4 0 0

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 |evels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM} is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation Is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions,
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data colleciion
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, {2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers






: i Ventilation Checklist
E :
' ) .
‘: 2 Name: SELfffﬂé-tm Mw#*r;;’ :
: E School: f’ Miky M r()(clfff’ )/C bad 0/¢”‘fjﬁ€,
: ' Unit Ventilator/AHU No: O 7
‘* i o
- N Room or Area: E o7 - Date Completed: j S0- 24

Signature:, / .

Instructions

1. Read the IAQ
Backgrounder and 1. OUTDOOR AIR INTAKES
the Background ’ — ;
Information for la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A
this checklist. example; a fire escape FloorPIan) .......coceossmsmsmmssmmsssionasssessnitsssresssssnsassstsnsans Q ﬁ Q

Ib. Ensured that the ventilation system was on and operating in “occupied”

2. Keep the RS e DO 4 0o o

Background

Information and

make a copy of ACTIVITY 1: OBSTRUCTIONS

this checklist for le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,
each ventilation AT EIINEER s s s KPS A B A AR S P R R A KPP ad SH A - S =
unit in your school, Id. Installed corrective devices as necessary (e.g., if snowdrifls or leaves
as well as a fraguently block an 1otake) e mamsammmssimssssssasns s a }Zf d
copy for future
reference. ACTIVITY 2: POLLUTANT SOURCES

'3. Complete the le. Checked ground-level intakes for pollutant sources (dumpsters, loading

i Checklist. 1 docks, and bus-idling BreAYY ... i s ossesssimasiosriisisis /a a a

: If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,
toilet, or laboratory exhaust fans; puddles: and mist from

+ Check the “yes,”

“no,” or ; Air-conditioning COOINE LOWETS) ...v.uvueruerurrrieiereinmsessssssesessisssessenssssersssnsans 4 Q0 Q4
“not applicable Ry I ;
B BaalE h 1¢. Resolved any problems with pollutant sources located near outdoor air
v eSI“e e‘?c intakes (e.g., relocated dumpster or extended exhaust pipe) ... ﬁ o Q
item. (A “no
response ; ’ .
requilTe further ACTIVITY 3: AIRFLOW o . . s
attention.) th. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. .1 a
li. Confirmed that outdoor air is entering the intake appropriately .....coooivennne Q70 O
+ Make comments
in the “Notes”
section as 2. SYSTEM CLEANLINESS
REGEsSaty ACTIVITY 4: AIR FILTERS
' 4, Return the checklist 2a. Replaced filters per maintenance schedule .....oooviviiveireeivnneniennsisns e iZf a o
- portion of this 2b. Shut off ventilation system fans while replacing filters (prevents dirt from
document to the e I o o e — A, 0 O
IAQ Coordinator. 2¢. Vacuumed filter areas before installing new filters......cooovvviiciecrininnnns s ;{ a o
A 2d. Confirmed proper fit of filters to prevent air from bypassing (flowing
AroUNA) the AT FIHET .oiiiiie ettt ast e bbb s srne e ! Q a
2e. Confirmed proper installation of filters (correct direction for airflow).......... ﬁ. o a



t

2. SYSTEM CLEANLINESS {continued)

1

ACTIVITY 5: DRAIN PANS .
2f. Ensured that drain pans slant toward the drain (to prevent water from Yes, No NfA '

ACCUMUIALINEY ©vacvrsraseerereearnssstresesssonsessasnessssmssrasstrssensssnsseseas snassassassanssrssrasases EI/ a o !
2g. Cleaned drain pans .. o E{ a aQ ¢
2h. Checked drain pans for mold and mlldew )z( Q Qa ‘c
ACTIVITY 6: COILS )
2i, Ensured that heating and cooling coils are clean /{ Q a
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is Clean ......ccvererererenseriresrersessresrcsennns ﬂ/ Q o
2k. Ensured that ducts are clean )Zl/ Q Q
ACTIVITY 8: MECHANICAL ROOMS
21. Checked mechanical room for unsanitary conditions, leaks, and spills ........ ,@’ o o
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and SUPPLIES ..ecceveeciciirire st e a o
3. CONTROLS FOR QUTDOOR AIR SUPPLY
3a. Ensured that air dampers are at least partially open (minimum position) ...... a 0 @,
3b. Ensured that minimum position provides adequate outdoor air

FOT OCOUDANLS 1vvaerrerrisresrmons e sasmsiesearrcesrerreresreseaesmstessravassasessassrressravsssnssrsesasrens bl ){
ACTIVITY 9: CONTROLS INFORMATION O
3c¢. Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ......comennesneesnins ﬂ/ a Q

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the Correct POSItion .........owrmersisseener @ 2
3e. Set time clocks appropriately ... Q

3f. Ensured that settings it the actual schedule of butldlng use (mc]udmg
THEWAWEEKENI USE) 1rvvvrvessesreommssinsivscismsssssesionasonsnenstisassosssssstssssssssatsasstsassarast A 4a Ao

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ... wrereennns

3h. Checked that the line dryer prevents moisture buildup ... SOOURTORPPOPY I [ |

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when yon

blow down the tank) ..erersens e - we@ QO A
3j. Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage of OBSIIUCIONS) o e Q @

ACTIVITY 12: OUTDOOR AIR DAMPERS
3k. Ensured that the outdoor air damper is visible for inspection... ﬂ/ a a
31. Ensured that the reclrculatmg relief and/or exhaust dampers are wmble ﬁ

for inspection .. a a
3m. Ensured that air temperature in the mdoor area(s) served by each O
outdoor air damper is within the normal operating range ......ccverecrncecsirnanae [ﬂ a o

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range fo continue,
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes Yes plo N/A

of shutting off appropriate air handler ... s, Q 0
30. Checked that the outdoor air damper opens (at least partially with no delay)
when the air handler is turned oml v oo cererna et 12/ a a

3p. If in heating mode, checked that the outdoor air damper goes to its
minimum position (without completely closing) when the room

thermostat is set to 85°F .. w3 ;{
3q. Ifin cooling mode, checl(ed that the outdoor air dampcr goes to its minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is set 1o 45°F .o, Q a ?/

3r. Ifthe outdoor air damper does not move, confirmed the following items:
+ The damper actuator links to the damper shaft, and any linkage set
screws or bolts are tight.., . B/ a
» Moving parts are free of lmpedlments (e g rust corrosmn) ?
» Electrical wire or pneumatic tubing connects to the damper actuator
* The outside air thermostai(s) is functlomng properly (e g., in the r1ght B/
location, calibrated correctly).... 0

O 00O

Proceed to Activities 13~16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

BCTOSS EBTININGIS 1uuvvrveesnrsrsessmsmsssrsssssassmmsesssmanesbosontosssatsssssasesssissssessasssmnsassasans o o }Zf
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually

red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ a o
3u, Assessed the f‘ea31blhty of replacmg all manual reset freeze-stats w1th

antomatic reset freeze-stats v | ﬁ a

NOTE: HVAC systems with water colls need protection from the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
than 65°F e berbeee et st s e RS RR s eS ]

3w. Ensured that the mixed air stat for cooling mode is set no lower E/
than the room thermostat SELHNE .....vvuvesvecrirrnmercsesss s sbasesisess Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design spemﬁcatxons or G/
local practices .. a

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight lE/ a
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............ 0

NOTE: Economizers use varying amounts of cool outdeor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dpyp-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,



3. CONTROLS FOR QUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied).....covrernicirereriscrmonsrerimminnns a o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficien! outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION

4a. Ensured that supply and return air pathways in the existing ventilation system
perform as required, ..o Q

4b. Ensured that passive grav1ty relief ventllatmn systems and transfer gnlle.s a/
between rooms and corridors are functioning .....ccccvevcicieneaniinenon. a

NOTE: If ventilation system is closed or blocked 1o meet current fire codes, consult with a
professional engineer for remedies.

4¢. Made sure every occupied space has supply of outdoor air (mechanical IE/
Q Q

system or operable Windows) ... e m/

44, Ensured that supply and return vents are open and unblocked ......covveiiieirens a aQ

NOTE: If outlets have been blocked intentionally to correct drafis or discomjort, investigate
and correct the cause of the discomfort and reopen the venis,

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... srerren st e e . a
4f. Modified ex1stmg HVAC systems to mcorporate any room or zone layout

and population chaNges ..o e vemeresnss s Q Qo Q
4g. Moved all barriers (for example, room dividers, large free-standing

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents ... [ﬂ/
4h. Ensured that unit ventilators are quiet enough to accommodate classroom G/

activities .. -~ a a
4i. Ensured that classrooms are ﬁ'ee of uncomfortable drafts produced by air J

from supply termINals .oviurminrmsmr i ————— Q. Q

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: Tv prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” cycle when doing this activity,

windows, doors, or other cracks and holes in exterior wall (for example,

4j, Ensured that air flows out of the building (using chemical smoke) through
floor joints, pIPE OPENITES) vuuiriusrrrsereesissersesrorsesssrssmrsssressissiserssssnssasesarassaeres a E/E]

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION :
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q ﬁ/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
+ Inoperable dampers
s Obstructed, leaky, or disconnected ductwork
s Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathreoms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
BAJACENE SPACES .cvvvrresimiss sttt s sienssntans Q Q

VN W oy o o W W W oy e o

1
L]
!
1
1
{
1
Ll
{

Stand outside the room with the door slightly apen while checking airflow high and low in
the doov apening (see “FHow to Measure Airflow").

5c. Ensured that air is flowing toward the exhaust intake F/ o o

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition.......veecvniiicniininnne O o
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to "How to Measure Airflow" for technigues.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

LIE ©oev e irn s sostssaasseamaensnsessesormsestnss s sae st et asbas b bt serasmnasnasereebetbo b bernasntshasbms a QO Q
6b. Calculated the nmmber of occupants served (22b) by the ventilation unit
UNAET CONSIARTAION ,..cuivieriireirerensomeciminnrrsresrcstenesessssanbassesessas sasssonsensosrararasanss o a a
6¢. Divided outdoor air supply (228) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)......... g 0O a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels in Table .. JUUOTRRPORO I R I R
6e. Corrected problems w1th ventnlatlon umts that supphed madequate

guantities of outdoor air to ensure that outdoor air quantities (22¢) meet
the recommended levels in Table 1. ... viermee ot s sssesressessvasanesssasss Q 0O a

NOTES All HYAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve, The system will medulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The COZ levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside alir for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV confrol is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines,
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System
. VFD:; Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air
Conditioning Engineers
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. Read the IAQ

. Keep the

Instructions

Backgrounder and
the Background
Information for
this checklist.

Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

Complete the
Checklist,

« Check the “yes,”
“no,” or
"not applicable”
box beside each
item. (A "no”
response
requires further
attention.)

* Make comments
in the “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator,

Ventilation Checklist

Name: . 5’%?9441«? M&sfﬂiﬁﬁ f .
School: Arity M f{fd& Se bl gﬂ"?”i(ﬁ
Unit Ventilator/AHU No: CB /
2%,

7
Signature:,_s "E}ff " il

Room or Area: Date Completed: -2 2 o

e sitoee

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

exdmple; & fire eicape HOOT PlANY o ummmsmum s s smvs i a ;Zf Q
Ib. Ensured that the ventilation system was on and operating in “occupied”

TROTIR oo f s i e S R A e B TR R G 4 0O 0
ACTIVITY 1: OBSTRUCTIONS
lc. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

S COVEIR  rnsnn mamsnermpanssrrorsis pafon st nspinnby sams b bmi s VRb A e R S S B TS j&f 5 S |
td. Installed corrective devices as necessary (e.g., il snowdrifts or leaves

frequently block an intake) .o a Q

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-1dling areas) ..o ,ﬁ 2
If, Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles; and mist from

0

air-conditioning cOOlNEG TOWETS) ....oveiiririere it s A 0O 0
1g. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) .o zf a a
ACTIVITY 3: AIRFLOW
1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 1 LQ/C]
ti. Confirmed that outdoor air is entering the intake appropriately ..o, 0 0

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance SChedule .o oo nnmimain, a Q
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

BlOWINE AOWNSIIBAII) 1ottt em bbb en s sba s A, 0 O
2¢. Vacuumed filter areas before installing new filerS oo wmmmmmemern ;Zl/ a a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

ATOUNE) e AiTTIHES . . erreimis i iaihis smtomi s i e oh st R S S - [
2e. Confirmed proper installation of filters {correct direction for airflow).......... Zf o a



2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
21, Ensured that drain pans slant toward the drain (to prevent water from
accumulating) ...

2g. Cleaned drain pans... - bbb s bR s

2h. Checked drain pans for mold and mlldew ..................................................

ACTIVITY 6: COILS

2i. Ensured that heating and cooling coils are clean .......coveeeeeeceeneincecrnenns

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean .......covrercnmerccrserronesenen
2k. Ensurcd that ducts are ClEan ....iwomrmorismersssssssssssnsnmssensssnen

ACTIVITY §: MECHANICAL ROOMS

21. Checked mechanical room for unsanitary conditions, leaks, and spills .....
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and sUPPEs ...t et e

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open {minimum position) ......Q

3b. Ensured that minimum position provides adequate outdoor air

FOL OCOUPANES 1vuarriri e ssrersrns s eresersraise s et s nara s era e s sessaressererasansseassnsenss seneresns

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) v

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position ........c.ececcorreerennans

3e. Set time clocks appropriately ....

3f. Ensured that settmgs fit the actual schedule of bulldmg use (mcludmg

night/weekend use) ...

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied {(night) setting ...
3h. Checked that the line dryer prevents moisture buildup ......

31, Replaced control system filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example when you
blow down the tank)....

3j. Setthe line pressure at each thermostat and damper actuator at the proper

level (no leakage or OBSITUCLIONS) viiriniiiirmsiisoesim

ACTIVITY 12: OUTDOOR AIR DBAMPERS

bien

3k. Ensured that the outdoor air damper is visible for inspection.........eersesenen

3l. Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection .. . et s e

3m. Ensured that air temperature in the mdoar area(s) served by each
outdoor air damper is within the normal operating range ...

O

a

a

=
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NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range o continue.

T EE TR

L}
L]
[
1
4
L
1
1
A
L}
4
{
1
1
{




-
{
1
1
4
[}
{
1
A
1
4
{
1
1
¢

T g = e o W

3. CONTROLS FOR OUTDOOR AIR SUPPLY {continued}

3n. Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A

of shutting off appropriate air handler ..., d
30. Checked that the outdoor air damper opens (at least partially with no delay)
when the air handler is turned on ,12/ Q

3p. If in heating mode, checked that the outdoor air damper goes to its

minimum position (without completely closing) when the room

thermostat is 56t 10 85%F .t s  Q
3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum

position (without complete]y closing) when the room thermostat is set

to 60°F and mixed air thermostat is set to 45°F wervneeiiiicinnns N
3r. Ifthe outdoor air damper does not move, conflrmed thc followmg 1tems

*+ The damper actuator links to the damper shaft, and any lmkage set

screws or bolts are tight ..o e Ei/ a
+ Moving parts are free of lmpedtments (e £, rust corrosmn) él;.-@
» Electrical wire or pneumatic tubing connects to the damper actuator a
» The outside air thermostat(s) is functioning properly (e.g., in the right EI/

location, calibrated COITECLY) wuvimmmmmmimmnimmm s a

Proceed to Activities 13—16 if the damper seems to be operating properiy.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

ACFOSE tEIMNINALS L.uvvrerevsivrrseiecas e smassebassssssansensssrssnssssssesessrosssssetmirnssnsrssesenens I 1]
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually

red) trips the freeze stat (clicking sound indicates freeze stat was

ETIDDEA) evervtususseesssoesssssessssesesesssrsssessesessossesssassieasssr e hessssssasessassssssos i
3u, Assessed the feasibility of replacmg all manual reset freeze-stats with

automatic reset freeze-stats ...t .a ﬁ

NOTE: HVAC systems with water coils need protection from the cold, The freeze-stal may
close the ouidoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
than 65°F .., o

3w. Ensured that the mlxed air stat for coolmg mode is set no lower Q/
than the room thermostat setting ... s a

ACTIVITY 15: ECONOMIZERS
3x, Confirmed proper economizer settings based on design specxflcatlons or G/
local practices .. a

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... lE/
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications .. a

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the raom or rooms. There are two lypes of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

a
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes ANo N/A
hours (even when room thermostat is satisfied)...c.ciermeerrrnernseniaseseesserinerenens Q Q

NOTE; If fan shuts off when the thermostat is satisfied, adfust control eycle as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION

4a. Ensured that supply and return air pathways in the existing ventilation system
PErform as reqUIred . .....ovcciieremrrresrrsirecssesesssmceserassrensasssnassssssusssssmsens vasassasesee Q

4b, Ensured that passive gravity relief ventilation systems and transfer gn]les a/
between rooms and corridors are functioning ... a

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

4c, Made sure every occupied space has supply of outdoor air (mechanical la/
system or operable WINdOWS} ...ioiisnisnnernrsnen

4d, Ensured that supply and return vents are open and unblocked .......ccccecerrnnnene EI/D Q

NOTE: If outlets have been blocked intentionally to correct drafts or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ..., .. Q
4f, Modified exxstmg HVAC systems to mcorporate aty room or zone layout

and population changes ... S R e
4g. Moved all barriers (for example room dlwders, large free-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents ., .- Q ﬁ/
4h. Ensured that unit ventilators are quiet enough to accommodate classroom G/

activities ., a a
4i. Ensured that classrooms are free of uncomfortable drafts produced by air lI/

from supply terminals .ue e vereismnrsmmemis s s s e s a. a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied” eycle when doing this activity,

4j. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, Er/
floor joints, PIPE OPETHINES) wecvrreranrerermererersersrrassssesseseassaessintsasassessarrassarsererses Q a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
s Inoperable dampers
» Obstructed, leaky, or disconnected duciwork
s Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants fiom areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
AAJACEIL SPACES ..cover v e i st isersri e re s sesne s same s asn s b b e g smen e s bbb Re R RS ) a a

Stand outside the room with the door slightly apen while checking airflow high and low in
the door opening (see "How to Measure Airflow").

5¢. Ensured that air is flowing toward the exhaust intake JZ/ a o

1
L)
4
4
{
1
1
{

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (whlch is
under positive pressure) is sealed and in good condition.......ceeereiniinins a Q
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to "How to Measure dirflow” for techniques.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

unit .. cenemen Q0
6b. Calculated the number of occupants served (22b) by the ventllatmn unit
under consideration..........eres w00
6c. Divided outdoor air supply (22a) by the numbcr of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢).......0 Q QO

ACTIVITY 23; ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person {22c) to the recommended

levels inTable 1.. SRV B R B N |
6e. Corrected problems w1th vent:latlon umts that suppl:ed 1nadequatc

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1........oinmmmcmmmmnmnmeeeees 4 Q0 0

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controfled Ventilation {DCV). DCV provides proper ventilation air quantities as weli as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million {PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CQO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-82.1, (2010) guidelines

BAS: Building Automation System
VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Alr
: Conditioning Engineers
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Instructions

. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a
copy for future
reference,

Complete the
Checklist.

» Check the "yes,”
“no,” or |
“not applicable” |
box beside each
item. (A “no”
response
requires further
attention.)

+ Make comments
in the "Notes”
section as
necessary.

Return the checklist
portion of this

document to the |
IAQ Coordinator.

Ventilation Checklist

Name:
School:
Unit Ventilator/AHU No:

Room or A

rea:
Signature:, /é,«ﬂ %

S%fﬂbm Mevoa,

!I"‘Hf!'l/ M. c’c%é Sche ﬁfw’/’“

Eqé

_ Date Completed:

WKV

1b.

. OUTDOOR AIR INTAKES

. Marked locations of all outdoor air intakes on a small floor plan (for
example, a/fire egeape floor plad) wouveimmaummimmnnnngesasmeainss
Ensured that the ventilation system was on and operating in “occupied”

TADUE s s e A N e e S e e e e e i o4

ACTIVITY 1: OBSTRUCTIONS

L&

1d.

Ensured that outdoor air intakes are clear of obstructions. debris, clogs,

DT BOVELE ccivsrsnrminstviodmomss vrmheeasnmd shabe s paard bo crir b brtnesd e basatnid bare s FUesivn ) pr s iaspi e g man

Installed corrective devices as necessary (e.g., if snowdrifts or leaves

frequently blotk an IEREY. s amiams s e S

ACTIVITY 2: POLLUTANT SOURCES

ke

If.

lg.

th.

1.

Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-idling areas) .......coorreeneieieni i
Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles; and mist from

air-conditioning cOOlNG OWETS) ..c..cevueereerirrircrcieerie s

Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ..o

ACTIVITY 3: AIRFLOW

Yes No N/A
.0 Q
A o a
wa B B
. # 0
A4 o a
- & QO Q
.4 o o

Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 1 LB/C]

Confirmed that outdoor air is entering the intake appropriately ..........o......

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a.
2b.

2c.
2d.

2e.

Replaced filters per maintenance schedule ..

Shut off ventilation system fans while rcplacmg fllu,rs (pre\rcnls dlrt from
blOWING AOWNSIFEAIN) 1.iuiuviveesierseerrneeseermeieeasseseesesassesessensssessetessarnssessasssanas

Vacuumed filter areas before installing new filters......cccovvininiiiniinn

Confirmed proper fit of filters to prevent air from bypassing (flowing

Arbimd) thit Al TR v s samr ity s S TR s
Confirmed proper installation of filters (correct direction for airflow)......

.3 0

a
% 3

d
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2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
2f. Ensured that drain pans slant toward the drain (to prevent water from

ACCUMMIALIIIE) <.evrev e e cecemtbe s ren e sontsecm e s b st s s st saem s ranes
2g. Cleaned drain PANS ........ccummsmiiisimissi s it it sssssssssssrees
2h. Checked drain pans for mold and mildew ...

ACTIVITY 6: COILS

2i, Ensured that heating and cooling coils are elean ... iwniineemreneriens

ACTIVITY 7; ATR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is Clean ......coecreeresrrisssraisesnesssesenns

2k. Ensured that ducts are clean .........

ACTIVITY §: MECHANICAL ROOMS

2l. Checked mechanical room for unsanitary conditions, leaks, and spills .......
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and SUPPlES ....cvccvreeeecermrernrcasarmnseneinisneeressnenns

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open {minimum position)

3b. Ensured that minimum position provides adequate outdoor air
FOr OCCUPADLS 1veerrenninreervavnnrerasneerersasessas

ACTIVITY 9: CONTROLS INFORMATION

3¢, Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) .o

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the correct position ...............
3e. Set time clocks appropriately ....

3f. Ensured that settmgs fit the actual schedule of butldmg use (mc]udmg

A

NIght/WEEKend USE) wu.vucimemsesmmresmrsnmseniissmsssssinesenmssarracsssssiarsssessssssesssaressons S

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the

occupied {day) setting and the unoccupied (night) setting ...
3h. Checked that the line dryer prevents moisture buildup ...

3i. Replaced control system filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example, when you

blow down the tank) ...ccvvnrerisneniniesresecerns Fetaee e s e e pens e e baie
3j. Setthe line pressure at each thermostat and damper actuator at the proper
level (no leakage or OBSIILCHIONS) Lrevivrirnirersermssasns s

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection ......ovvuereercecseans

-

31, Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection ... -

3m. Ensured that air temperaturc in the mdoor area(s) served by each
outdoor air damper is within the normal operating range...

W

Yo
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NOTE: It is necessary lo ensure that the damper is operating properly and within the normal

range to contine.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued]}

3n, Checked that the outdoor air damper fully closes within a few minutes Yes Mo N/A

of shutting off appropriate air handler........cmmvmmermcrmsmnmnn Q
3p. Checked that the outdoor air damper opens (at least part1ally wnth no delay)
when the air handler is turned on , cerrbtmeeresneanane ,B/ a

3p. Ifin heating mode, checked that the outdoor air damper goes to 1ts

minimum position (without completely closmg) when the room

thermostat is set to 85°F .. .. a
3q. Ifin cooling mode, checked that the outdoor air damper goes to 1ts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is set t0 45°F ...ccveeccnminnmsiisemssrnienn & 0
3r. Ifthe outdoor air damper does not move, confirmed the following items:

» The damper actuator links to the damper shaft, and any linkage set

screws or bolts are tight ..o - B/ il
+ Moving parts are free of 1mped1ments (e 2., rust corroswn) 9
» Electrical wire or pneumatic tubing connects to the damper actuator ....... a

» The outside air thermostat(s) is functlonmg properly (e g., in the nght 13/
location, calibrated correctly) ... e veresn et s e ]

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
BCFOSS EITNINALS 1vvscceersrssries et smss s ssssssessessessssssseree s sessssssessassesees bl ool
OR
3t, Confirmed (if applicable) that depressing the manual reset button {usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... TP ,D' a
3u. Assessed the feambxhty of replacmg all manual reset freeze-stats w1th
antomatic reset freze-StatS ... ————————— o &

NOTE: HVAC systems with water coils need protection from the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped, The typical trip
range is 35°F 1o 42°F,

ACTIVITY 14: MIXED AIR THERMOQSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
BRAT B0 1ottt ce et et ter e et et b e et e TSP A s VAt bR b pe S et st e em bt o

3w, Ensured that the mixed air stat for cooling mode is set no lower Q/
than the room thermostat SELNE ...vivverres it s sssas e es e Q

ACTIVITY 15: ECONOMIZERS

3%. Confirmed proper economizer settings based on design spemﬁcahons or D/
{ocal practices .. m|

NOTE: The dry-bulb is typically set at 65°F or lower:

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... lE/
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............ Q

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

|

Q
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied).....u s a a0

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION

4a. Ensured that supply and return air pathways in the existing ventilation system IB/
a

perforim a5 reqUIred.. .. s e Q
4b. Ensured that passive gravity relief ventilation systems and transfer gn]les E/
between rooms and corridors are functioning ... a o

NOTE: If ventilation system is closed or blocked 1o meet current fire codes, consult with a
professional engineer for remedies.

4c¢. Made sure every occupied space has supply of outdoor air (mechanical E/
system OF OPErable WINAOWS) .. riimsiiiivmeimsermersasssnisiasssisssisessasesssessanse @/D Q
4d, Ensured that supply and return vents are open and unblocked a Q

NOTE: If outlets have been blocked intentionally to correct drafts or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... L0 Q
4f. Modified ex1stmg HVAC systems to mcorporate atly room or zone layout

and population changes ... T, pee e sseaes a a a
4g. Moved all barriers (for example, room dividers, large free-standing

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents ....c.ccveurresn o Q D/
4h, Ensured that unit ventilators are quiet enough to accommeodate classroom

activities .. Q Q
4i. Ensured that cIassrooms are free of uncomfortable drafts produced by air J

TTOMm SUPPLY tEITIUIIALS covvrueresrasmrerermrrarsrenresessariessrssersassssisnstsissassssssnsan s sesaravesas a g

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
mainiain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, Is operating on the "occupied” cycle when doing this activity,

4j, Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floar joints, pipe openings) v n|

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....0 Rl/ Q

Iffans are vunning but air is not flowing toward the exhaust intake, check for the following:
+ Inoperable dampers
s Obstructed, leaky, or disconnected ductwork
+ Undersized or improperly installed fan
* Broken fan belt

M oW W mamw W W W w
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8. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces),

5b. Checked (using chemical smoke} that air is drawn into the room from Yes. No N/A
BAJACEIL SPACES ..veverisiriionsiasseseseressisesnasssesrass st ans it sest bt b prar g sssms s bansrsantanes J W |

1
.
L}
1
1
{
1
1
[

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see "How to Measure Airflow").

5¢. Ensured that air is flowing toward the exhaust intake ......ooiiiimnieeeenane % a o

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition......veiieicisinns g Qo

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to "How to Measure Alrflow” for techniques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under cONSIAEration........umerereresserasrerrmssmrasesssmsssmsesssonsnrsresssssssssssensonnmesrenes - 0
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22c) ......... Qg o Aa

ACTIVITY 23: ACCEPTABLE LEVELS OF QUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person {22¢) to the recommended

levels 1 TABLE 1...oiviverererrerre v i e ssssse s sessstssssssssastsessesssensssssassnsvnse O 0O A
6e, Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1 .....oocvirmmrerrrrrmec e d - A O

NOTES All HYAC units through the BAS have advanced ventilation controt fogic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the reguired volume of ventilation air under all occupancy
conditions.
Active DCV conirol is an acceptable alternate method to determineg if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines,
The ideal supply of outside air o interior ocoupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Autornation System

VFD:; Variable Frequency Drive (Controls the speed of the fan motor)
| sofs ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers






Ventilation Checklist

Name: %iﬂézm Mevton .
School: A Miky M {‘(flclléy }/C o/ ﬁf{‘r’?j«fé
Unit Ventilator/AHU No: q 4
€44 _ Date Completed: [:3¢-24

Room or Amjz ; ;
o2 s
Signature:, i /«jg %Aﬁ;’

Instructions
1. Read the JAQ
Backgrounder and 1. OUTDOOR AIR INTAKES
the Background : .
Information for la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A
this checklist. example, a fire escape flOOr BIAN) .oy s s o @ o
1b. Ensured that the ventilation system was on and operating in “occupied”
2. Keep the A o B B S R A T P e 7: (N R

Background
Information and

make a copy of ACTIVITY 1: OBSTRUCTIONS

this checklist for le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs, .
each ventilation O OV i s e s s o L s A B o o R A 0 0
unit in your school, 1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves
a5 woll as a frequently BIOCK an INTAKE) oo eorsiri e seseesssesceses s eniesesisesensseesssesessessessens a g Q0
copy for future
reference. ACTIVITY 2: POLLUTANT SOURCES

3. Complete the le. Checked ground-level intakes for pollutant sources (dumpsters, loading . )
Checklist. docks, and bus-idlIE ArCASY .oooviieiri e e ens ﬂ a o

if. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,
. Eﬁhecj( the “yes,” toilet, or laboratory exhaust fans; puddles; and mist from
ne,” or air-conditioning COOLNG OWEIS) wvvvrrriverersrrsiisscsssssmsionsias s siessiessersasons g O o

"not applicable”

i 5 ] 1g. Resolved any problems with pollutant sources located near outdoor air
e, DA s intakes (e.g., relocated dumpster or extended exhaust pipe) ..o, ﬂ/ o a
response
requires further ACTIVITY 3: AIRFLOW S
attention.) 1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. & | &
1. Confirmed that outdoor air is entering the intake appropriately ....ocooooeiinen, @0 0
+ Make comments
e 2. SYSTEM CLEANLINESS
e ACTIVITY 4: AIR FILTERS
4. Return the checklist 2a. Replaced filters per maintenance schedule ,Zf L I |
portion of this 2b. Shut off ventilation system fans while replacing filters {prevents dirt from
document to the BlOWInE QOWRSIEAM) 1 1versirririseerne st ssnse s sr s es s ensssssnsenens A, 0«
IAQ Coordinator. 2c. Vacuumed filter areas before installing new FILers oo, ,@/ a a
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing
B AT Dt v s s S R T T R ‘2] a Qa
2e. Confirmed proper installation of filters (correct direction for airflow).......... ﬂ. g a



2. SYSTEM CLEANLINESS (continued)

1 ¥

ACTIVITY 5: DRAIN PANS : ,
2f, Ensured that drain pans slant toward the drain (to prevent water from Yes, No N/A ! ’

ACCUMUIALINE) «ocerurereeernscomtieemsontseseomeessemsneseas b bessssaseseeserens seasebbassenss desbisbonss { a a ' )
2g. Cleaned drain PanS ..oveerimisimmimsmismssismem s st ssssss e ses E{ a o ; '
2h, Checked drain pans for mold and mildew ..o )zf Qo 0 ‘4 '

4 ¥

ACTIVITY 6: COILS ; f
2i. Ensured that heating and cooling coils are clean /E/ Q Q ’
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean ....cveeirinisnrion ,21/ a Q
2k. Ensured that ducts are clean .....coevinerivenences }Z( a
ACTIVITY 8: MECHANICAL ROOMS
21, Checked mechanical room for unsanitary conditions, leaks, and spills ........ .,Ef a Q
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and supplies ... ———— a o
3. CONTROLS FOR OUTDOOR AIR SUPPLY
3a. Ensured that air dampers are at least partially open (minimum position} ...... a a @,
3b. Ensured that minimum position provides adequate outdoor air

FOT OCCUDANLS 1.vuvvvrsisrersarneesrenir s ressas s mnsssssstebsssssssssessassnsnspsssssassssnssnsvsrarnsnss (o F/
ACTIVITY 9: CONTROLS INFORMATION O
3¢, Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) .....c.coomsminsininn }{ a a
ACTIVITY 10;: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the correct position ..., g 0O 0
3e. Settime clocks appropriately ... s s mn R f
3f. Ensured that settmgs fit the actual schedule of bulldmg use (mcludmg

DIight/Weekend USE) vuuevrommrieimormmmmmsnrriansissmssssnesssesmsessssssnsmsessesssesssenene . 0 O

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
oceupied (day) setting and the unoccupied (night) setting .......evvervisiinicnenens a

3h. Checked that the line dryer prevents moisture buildup ... SFOTR W |

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you

00
N,

blow down the tank) ...covservesnine. ..a a @
3j, Setthe line pressure at each thermostat and damper actuator at the proper
level (no leakage or obSITUCHONSY woviiciriii i s Qa A

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection... ﬁ Qg ad

3l. Ensured that the recirculating relief and/or exhaust dampers are v1s1b1e
FOT INSPEOLION 11uverreresrmsseertinsesssrssstsesiresssssnssn s sesssassassis boas ke sa s sesnst et s sarbasssbansd ﬁ a Q

3m. Ensured that air temperature in the indoor area(s) served by each O
outdoor air damper is within the normal operating range p’ a o

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

vange 1o contimie.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A

of shutting off appropriate air handler ... ..c.coenimnenciiersce e Q
30. Checked that the ontdoor air damper opens (at least part1al]y with no delay)
when the air handler is turned on . JZ/ |

3p. If in heating mode, checked that the outdoor air damper goes to 1ts

minimum position (without completely closing) when the room

thermostat is set 10 BI%F it e a a
3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat i5 set 10 45°F ...c.cerrrimimssisnimonnen. a Q
3r. If the outdoor air damper does not move, confirmed the following items:

« The damper actuator links to the damper shaft, and any linkage set

serews or bolts are tight ..o El/ a
»  Moving parts are free of impediments (e.g., rust, COrrosion) .......ovceeti. %/./’%
» Electrical wire or pneumatic tubing connects to the damper actuator ....... a
» The outside air thermostat(s) is functioning properly {e.g., in the right

location, calibrated COITECLY) .uirreimmemresesareaseressssssersissiassonssasssrasassns B/EI

Proceed to Activities 13—16 if the damper seems to be operating properily.

ACTIVITY 13: FREEZE STATS

3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LETITHNAIS o.eovveeeicsvssrnsssiistie st s e esens st snstassnentssassssssssnsnietissssnsesonsasesnsans I L

OR

"3t Confirmed (if applicable) that depressing the manual reset button {usually

red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... jﬁ Q
3u, Assessed the fea51blhty of rep]acmg all manual reset freeze stats w:th
automatic reset freeze-stats . niensmrne e, -0 ﬁ

NOTE: HVAC systems with water coils need protection fiom the cold. The fieeze-stat may
close the outdoor air damper and disconnect the supply aiv when tripped, The typical trip
range is 35°F to 42°F,

ACTIVITY 14: MIXED AIR THERMOSTATS
3v. Ensured that the mixed air stat for heating mode is set no higher E.\/
than 65°F ... a

3w. Ensured that the rmxed air stat for coolmg mode is set no lower 9/
thati the room thermoStat SELEIME ..vveevrviesicrieernisearensscrrarsnmsansasssissrsarsssmsnsarssrsns o

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design spec1f1cat10ns or G/
local practices ... Q

NOTE: The dry-bulb Is typically set at 65°F or lower,

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... Z/}
Q

3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ...

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level.

Q

Q

g 0oog



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during cccupied Yes Ao N/A
hours (even when room thermostat is satisfied) v .- o 0

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

CTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system

perform as FEqUILEd ..t s s s W]
4b. Ensured that passive gravity relief ventilation systems and transfer grilles m/
between rooms and corridors are functioning ........ccceuee Verasrr e e b saRe TR a o

NOTE: If ventilation system is closed or blocked to meet current firve codes, consult with a
professional engineer for remedies.

4c, Made sure every occupied space has supply of outdoor air (mechanical EZI/
systern or operable Windows) . ... ewermsresrmerreniasireensn a a

4d. Ensured that supply and return vents are open and unblocked ...coioviveiiiiiee. I -

NOTE: If outlets have been blocked intentionally to correct drafts or discomfort, investigate
and correct the cavse of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

alr SUPPIY cicveesiriananes b rreeeeE et bR I SRRSO RO R SRR E R e Rt baSa b eR e ey ] a
4f. Modified existing HVAC systems to incorporate any room or zone layout

and population changes .......conn ..ada QO Q
4g. Moved all barriers (for example room dwlders large free—standmg

blackboards or displays, bookshelves) that cou]d bleck movement of

air in the room, especially those blocking air vents .. ..a Q m/

4h. Ensured that unit ventilators are quiet enough to accommodate c]assroom

activities .. st st b eremens Q Q
41, Ensured that classrooms are free of uncomfortable drafts produccd by air E/

from supply terminals ... a aQ

ACTIVITY 15: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor poilutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “"occupied” cycle when doing this activity,

4}, Ensured that air flows out of the building (using chemical smoke}) through
windows, doors, or other cracks and holes in exterior wall (for example, EZ/
floor joints, pIPe OPENINES) .cu.crierrerrersrersersersesraserssnerssssssessasasessssesssasreraressonses a a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....0 B( a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
* Inoperable dampers
« Obstructed, leaky, or disconnected ductwork
«  Undersized or improperly instailed fan
» Broken fan belt

T w oy T W TwwW T T T
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indeor contaminants from areas such as bathrooms, kifchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AAJACEIIL SPACES ..ouerereeseriessertisintes e resrerves st se s st s b abe b b e e msen st bnaesienrats _ a Q

»
’
’
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow").

5c¢. Ensured that air is flowing toward the exhaust intake F( Q Q

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition......cenescamsians [

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer io "How to Measure Airflow" for techniques.

6a, Measured the quantity of outdoor air supplied {22a) to each ventilation

HNL ©ovvecriscrsmsisssarssssisiserssensassessnsessves oo st seasss ot sbss esbserassasbsas as sussssnssbansisnbabassabess a Q a
6b. Calculated the number of occupants served (22b) by the ventilation unit
under CoNSIderation ... (A QO
6c. Divided outdoor air supply (22a) by the number of oceupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)......... o Q a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels N Table 1 ... sessrrinscsrinsserrmssesssersreremenmees 2 0
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table L......overmecrcnoesarmsnmmenmeenn = A O

NOTES All HYAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces fhey serve, The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during thess periods. An increase in the CO2 level is an indication that more people are in the room, s¢ the fan
speed is increased to maintain the required volume of ventilation air under all cccupancy
conditions.
Active DCV confrol is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Bullding Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
5 of 5 ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

. Read the IAQ

Backgrounder and
the Background
Information for
this checklist.

. Keep the

Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the

Checklist.

« Check the "yes,”
“no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

» Make comments
in the “"Notes”
section as
necessary.

. Return the checklist

portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: %‘;ﬁfur? Meyioas

Unit Ventilator/AHU No: 169

E lo q Date Completed: - I_Ay >

Room or Area:
J / %M o
Signature:,_J ? it

/

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example, a fire escape Toor PIan) .oauiinmisisismissiiisseasimmidig a Ef Q
1b. Ensured that the ventilation system was on and operating in “occupied”

33 (11| T T Ip—— # a o
ACTIVITY 1: OBSTRUCTIONS
Ic. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

R oty P e S e i e A S A A R ) A a4 o O
Id. Installed corrective devices as necessary (e.g., if snowdrifls or leaves

frequently Dlock an iNtaKe) .o s a a

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-IAINE reas) ..o e e er s ﬂ a
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles; and mist from

air-conditioning cOOlNE tOWETS) .....cevrvrmereeiiene et g 0
lg. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ..o Z{ ]
ACTIVITY 3: AIRFLOW

Ih. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. Q/E]

li. Confirmed that outdoor air is entering the intake appropriately ........cccvvvveere @0

2. SYSTEM CLEANLINESS

ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule ....ovvverivirieveesisi e )Zf

2b. Shut off ventilation system fans while replacing filters (prevents dirt from
DIOWINE AOWISIIEAM) ....cvevsvereeeeesceseeeeeessnesesssesecess st esssesssessceessemenesesseesssesies il

2¢. Vacuumed filter areas before installing new filters.....covvciiiiiiiiniinnne %

2d. Confirmed proper fit of filters to prevent air from bypassing (flowing
droiad)the air BlRE mur s mmr e R T ‘

2e. Confirmed proper installation of filters (correct direction for airflow).......... Zf

g La @

a

T R

.0




2. SYSTEM CLEANLINESS {continued)

ACTIVITY 5: DRAIN PANS
2f. Ensured that drain pans slant toward the drain (to prevent water from Yes, No
ACCUMTIALING) .oceeriericrinniii et et e e b s e b 12(
2g. Cleaned drain pans .. “ crereenne !zf

2h. Checked drain pans for mold and mlldew e R R

=
DDD‘S

ACTIVITY 6: COILS
2i. Ensured that heating and cooling coils are clean /d |
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ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean ........ovverne ﬂ/
2k. Ensured that ducts are clean P/

ACTIVITY §: MECHANICAL ROOMS
21. Checked mechanical room for unsanitary conditions, leaks, and spills ........ .Zf o o
2m. Ensured that mechanical rooms and air-mixing chambers are free of tragh,

chemical products, and suppligs ..o O aQ

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open {minimum position) ...... a Qa y(
3b. Ensured that minimum position provides adequate outdoor air
FOF OCOUPATILS 11vesrieiriersrtnnsrierasierrasssrrsmreressssressssnsseseressssensassasenssnressssonassssereensies b owd }{

ACTIVITY 9: CONTROLS INFORMATION O

3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) ..o ﬁ a Q

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position ... veevrseersrerverren: 7 g

3e. Settime clocks appropriately ............. e O

3f. Ensured that settmgs fit the actual schedule of butldmg use (mcludmg
RIght/WeeKend USE) vvvcmvvinimemmmimmmssssrsmisssessmmmesssnscsassnssoensnen g 01 O

B O

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ...ccvvvesrciiiinnn. @ 0 2f

3h. Checked that the line dryer prevents moisture buildup ... a ﬁ

3i. Replaced control system filters at the compressor inlet bascd on the
compressor manufacturer’s recommendation (for example when you

blow down the tank) ...-...covrresrsrrrene - - a @
3j. Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage or ObSITUCHONS) i Q o @
ACTIVITY 12: OUTDOOR AIR DAMPERS
3k. Ensured that the outdoor air damper is visible for inspection..........vurvereeireens ﬁ a Q
31, Ensured that the recirculating relief and/or exhaust dampers are VISlble
OT INSPECHION 1verrrvreecrirent st e rerstssst st syttt et bt s prasrran s snssa e s ﬁ a Qa
3m. Ensured that air temperature in the indoor area(s) served by each O
outdoor air damper is within the normal operating range jﬂ' a o

NOTE: It is necessary to ensure thal the damper is operating properly and within the normal

yange to contine
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A

of shutting off appropriate air handler.....cummmss a
30. Checked that the outdoor air damper opens {at least partlalIy with no delay)
when the air handler is turned on ... e 12/ a

3p. If in heating mode, checked that the outdoor air damper goes to 1ts
minimum position (without completely closmg) when the room
thermostat is set to 85°F .. e .a a

3q. Ifin cooling mede, checked that the outdoor air damper goes to ltS minimum

to 60°F and mixed air thermostat i5 Set t0 45°F ..o
3r. Ifthe outdoor air damper does not move, confirmed the following items:
» The damper actuator links to the damper shaft, and any linkage set

position (without completely closing) when the room thermostat is set
g Q P/

screws or bolis are tight ....ccceeceeerrinnne. B/ 0
»  Moving parts are free of 1mped1ments (e g rust corrosxon) ?/./’@
+ Electrical wire or pneumatic tubing connects to the damper actuator ....... a

* The outside air thermostat(s) is functioning properly (e.g., in the right IB/
location, calibrated COITECHIY) wirtimimmmeaemiesrsimssniesen (]

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LETTNINAIS wovvrrurirvsrnierssmssiees s senrrs s st tin s s b s bR s s e e e a a
OR
3t, Confirmed {if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ' Q
3u. Assessed the feasnblhty of rcplacmg all manual reset freeze-stats w1th
AUEOMALC TESEL FTEEZE-STALS coeevvrsevussenrssreursirsssasraserssssarssssenesmsenens O A

NOTE: HVAC systems with waler coils need protection firom the cold. The fieeze-stal may
close the outdoor air damper and disconnect the supply aiv when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher ‘/
THAI B5F ...evrercccermemmrestsstisbssst st st b bscs e sesnassssmsarevessnrsaraesssnsrnss s sns mibsbais sasarase ]

3w, Ensured that the mixed air stat for cooling mode is set no lower g/
than the room thermostat SEHING 1w ressensestre e resssssosesmer Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design spec1f1cat10ns or IB/
local practices .. Q

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... lE/
3z, Ensured that dampers operate properly {for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ......u Q

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
lIoad of the room or rooms. There ave two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

Q

Q

4

o 0pod



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa, Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes ANo N/A
hours (even when room thermostat is 5atisfied) .o a a

NOTE: If fan shuts off when the thermostat is satisfied, adfust control cycle as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION
ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system
perform as reqUire ... s s st s isbass Q

4b. Ensured that passive gravity relief ventilation systems and transfer gnlles E/
between rooms and corridors are functioning ... O

NOTE: If ventilation system is closed or blocked to meef current five codes, consult with a
professional engineer for remedies.

4¢. Made sure every accupied space has supply of outdoor air (mechamcal E/
system or operable windows}) ... (] CI

4d. Ensured that supply and return vents are open and unblocked .......................

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... e a
4f. Modified ex1stmg HVAC systems to mcorporate any room or zone la.yout

and population changes ... .0 a a
4g. Moved all barriers (for example room dmders, large f'ree-standmg

blackboards or displays, bookshelves) that could block movement of ‘

air in the room, especially those blocking air vents .. SUPOTOTOURUURONN i B | E(
4h, Ensured that unit ventilators are quiet enough to accommodate classroom

ACLIVITIES vvevrerreevems st it ninn s s ssessssssersassionsassesensessestns s senans, reeeienarenseesresansannans a a
41, Ensured that classrooms are free of uncomfortable drafts produced by air IE/

from supply terminals .. Q. Q

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
mainiain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust funs, is operating on the “occupied” cycle when doing this activity.

4j, Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, E/
floor joints, PIPE OPETLUIIES) .vurierserersressrersenseriarressesessersssrretsssssatsnensssaserssransesses a a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q E( a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
* Inoperable dampers
» Obstructed, leaky, or disconnected ductwork
»  Undersized or improperly installed fan
s Broken fan belt

T o o ww —ww T W ww

1
1
L}
{
14
(
«
1
4
1
4
{
1
1
{

e —

T gy w T W o



5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

m

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces),

5b. Checked {using chemical smoke) that air is drawn into the room from Yes No N/A
AQJACEIT SPACES ..vtvierrererseernintbiren st sr e s s s sts e ssst bt bbb bbb e er bt ersanremsbaEbatS J a Q
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Stand outside the room with the door slightly apen while checking airflow high and low in
the door opening (see “How to Measure Airflow").

5¢. Ensured that air is flowing toward the exhaust intake % o Q

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition.....vvreireseninien g n

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATTONS

NOTE: Refer to “"How to Measure Airflow" for techniques.
6a, Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under consideration .....umimrmmmersc s i @ 0
6¢. Divided outdoor air supply (22a} by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢).......0 1O Q4

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels iNTable ... sessssssnassrssssassaanssssensssssrenssssenss o g O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table 1........ovivoimecimmmssimncrmnmirmenneeae 4 3 O

NOTES Al HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve, The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO02 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased o maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE gulidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Alr

Conditioning Engineers






Instructions

. Read the IAQ
Backgrounder and
the Background
Information for
this checklist.

. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the
Checklist,

« Check the "yes,”
"no,” or
“not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

« Make comments
in the “"Notes”
section as
necessary.

. Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: §¥"§§“{Am Moyon;
School: f} Mty MI\JC!@ )(:C bad ﬁftﬁ*?’szfi
Unit Ventilator/AHU No: LLO
2 ({0 oo, Diats Gomploteds L= 5074y

Room or Area :
j /&M;ﬂm
Signature:, u«'}"/’; :

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

exarmple, @firsescape flovt plan) . usummnmamsumaimsmeses s Q ﬁ Q
b, Ensured that the ventilation system was on and operating in “occupied”

L T I ;Z a o
ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

T O ity s A A s S R B g o s OV M S B R e ey A 0 0
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

Fregiently DIOCK A0 AREEKEY. ..vvresconiariesinmnninrminssssinsssrstaiverfassebstsssmasnsssni ibessnsies Qa g a

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

dotky, and Bus-10HNE BF8ARY 1w st G G S s /ﬁ a0
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

ir-conditioning COOINE tOWETS) cvuverererercnecertiese st seess s eeens A 0O 0
lg. Resolved any problems with pollutant sources located near outdoor air
intakes (e.g., relocated dumpster or extended exhaust pipe) ..o, ,Z{ o Qa

ACTIVITY 3: AIRFLOW
1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 0 3/ a
1i. Confirmed that outdoor air is entering the intake appropriately ..o.ooooenen, -0 10

2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule ,Zf Qo Q
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

blowing doWnSIreamy ... e s 4, 0 O
2¢. Vacuumed filter arcas before installing new fiHers...cvvcimmimmmemon. ,’2( a Q
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

SEOETAY thie 810 FINBE convuan s s s s s { [ |
2e. Confirmed proper installation of filters {correct direction for aiz"ﬂc}w},,,..,....gf &



2, SYSTEM CLEANLINESS (continued)
ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from
ACCUIMUIAHITIE) oueeerererrscnermsie st s s seessese e s essesemenemacssesstarsn s ssnsnsen

2g. Cleaned drain pans ... N s ees

2h. Checked drain pans for mold and mildew ..o

ACTIVITY 6: COILS

2i. Ensured that beating and cooling coils are clean ..........c.ocovcvvueeesincrnrninnns

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is ¢lean .......ccmirevreniereeno

2k. Ensured that ducts are clean ...........

ACTIVITY 8: MECHANICAL ROOMS

2l. Checked mechanical room for unsanitary conditions, leaks, and spills .....
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

ot

o

chemical products, and SUPPHES ..o ecerereasaseeeesrer e rerncr e s vesareassssaa

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position)

3b. Ensured that minimum position provides adequate outdoor air
for OCOUPATES vivwriniiireeserererassresaresriesessrrarsrsrssanes

ACTIVITY 9: CONTROLS INFORMATION

3¢, Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) v

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the correct position .....u....

3e. Set time clocks appropriately ... eormirr sttt ssssnenaen
3f. Ensured that settmgs fit the actual schedule of butldmg use (mcludmg

night/weekend use) ..,

ACTIVITY 11: CONTROL COMPONEN'i‘S

3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night} setting ..,
3h. Checked that the line dryer prevents moisture buildup ...

3i, Replaced control system filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example when you
blow down the tank).,.

3j. Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage or ObSITUCHONSY it

ACTIVITY 12: OUTDOOR AIR DAMPERS
3k. Ensured that the outdoor air damper is visible for inspection...

31, Ensured that the recirculating relief and/or exhaust dampers are vrsﬂ)le
FOT INSPECHION uvrvrivicecrsmresirme sttt s e e e rens e e e e s a e anbar e et saebs b nas

3m. Ensured that air temperature in the indoor area(s) served by each

outdoor air damper is within the normal operating range .....cvoveceievrvveenes

0D
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oo
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Q
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NOTE: It is necessary to ensure that the damper is operaiing properly and within the normal

range to continue,
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes o N/A
of shutting off appropriate air handler... a 0o
30. Checked that the outdoor air damper opens (at least partlally with no delay)
when the air handler is fUINEd O ...c.evicrsisimiris e esssssesasmsnsssiens ,12/ a a

3p. If in heating mode, checked that the outdoor air damper goes to its

minimwin position (without compietely closing) when the room

thermostat is set to 85°F .. rerneseaninies .a a
3q. Ifin cooling mode, checked that the outdoor air damper goes to 1ts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is 58t t0 45°F ..o, a Q
3r. If the outdoor air damper does not move, confirmed the following items:

» The damper actuator links to the damper shaft, and any ]inkage set

screws or bolts are tight ....c.covveereerenen, . B/ 0
»  Moving parts are free of 1mped1ments (e g rust corrosxon) ?
» Electrical wire or pneumatic tubing connects to the damper actuator ....... a

» The outside air thermostat(s) is functlonmg properly (e g., inthe nght Q/
location, calibrated correctly) ... eerterenreeasteyer i yhe b st r st et rararesaenas O

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LEIMINALS Lovveriervi e e semsses st b e snsessasrsassernnans ]
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usuaily
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... jﬁ a
3u. Assessed the feasxblhty of replacmg all manual reset freeze—stats wnh
automatic reset freeze-stats ..ot .a @

NOTE: HVAC systems with waler coils need protection fiom the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher a/
than 65°F... . O

3w, Ensured that the m1xed air stat for coolmg mode is set no lowar 9/
than the room thermostat setting ... ]

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design SpBlelcatlonS or G/
local practices .. Q

NOTE: The dry-bulb is typically set at 65°F or lower.

3y, Checked that sensor on the economizer is shielded from direct sunlight ....... 42/
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............ a

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms, There ave two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy econontizers vary the amount of outdoor alr based on outdoor temperature
and humidity level,

R
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3. CONTROLS FOR OUTDOOR AIR SUPPLY {continued)

ACTIVITY 16: FANS

3aa, Ensured that ail fans {supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes Ao N/A
hours (even when room thermeostat is satisfied) vuunmnmmmmaneamn ... [

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system

perform as reqUIred....crenmimsnnmimsss s —————————— Q
4b. Ensured that passive gravity relief ventilation systems and transfer gritles @/
between rooms and corridors are functioning .....cevirieinescrsininesinnsssenais a a

NOTE: If ventilation system is closed or blocked to meet current five codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air {mechanical E/
system or operable Windows) ....o.umiisnmsnmnsaira Q Q

4d. Ensured that supply and return vents are open and unblocked ..w..uiviininiann a Q

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomjort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply..., ol Q
4f, Modified ex1stmg HVAC systems to mcorporate any room or zone layout
and population changes ..o La QO Qa
4g. Moved all barriers (for example room dwlders large frce-standmg
blackboards or displays, bookshelves) that cou]d block movement of
air in the room, especially those blocking air vents .. Q d

4h. Ensured that unit ventilators are quiet enough to accommodate classroom B/
Q Q

activities .,
4i. Ensured that classrooms are free of uncomfortable draﬁs produced by air M
from supply terminals ... ——— Q. a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the “occupied " cycle when doing this activity,

windows, doors, or other cracks and holes in exterior wall (for example,

4j. Ensured that air flows out of the building (using chemical smoke) through
floor joinis, pipe OPENings) ......weeresesess a E/EI

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q ﬂ/ a

Iffans are running but air is not flowing toward the exhaust imtake, check for the following:
s Inoperable dampers
»  Obstructed, leaky, or disconnected ductwork
s Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued}
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AUTACEIIE SPACES .veveueseetesesassasisrersserserentenientraess st badre 109034004000 PRasobenreesea besbsbsrsTSED _ a 0
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Stand outside the room with the door slightly apen while checking airflow high and low in
the door opening (see “How to Measure dirflow”}.

5c. Ensured that air is flowing toward the exhaust intake ......cmveserrecsssermeseesnns F/ o

e

- ey = N e

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition...ui.weeeesrcescreenssinin a a

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS

NOTE: Refer to “How to Measure Airflow” for techniques.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under consideration............. -—..d G a0

6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
determine the existing quantity of outdoor air supply per person (22¢) ......... Q o o

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing ouwtdoor air per person (22¢) to the recommended

levels IN TAble 1. s rsssesss s ssssisssssssseseasasessnscssseesssenass a o o
Ge. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels inTable 1 ... vennenmeenaniensisssirmrmssnnrmeeens Q o 0

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the
spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 |evels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a
" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of cutside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fall otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and
coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive (Controls the speed of the fan mofor)
BT .sHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers






Ventilation Checklist

Name: __9?7 4"}'? M oy 4_0"’1; .
School: f' Mok v M Jd{(!é’ /{C bad Jﬂ*ﬂﬁ(’:
Unit Ventilzhtor/AHlﬂ\Io: LI

Room or Area: =
Ly e
Signature:, _J j}/ A ot
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Date Completed: £ 30’; 4

' Instructions

1. Read the /AQ
Backgrounder and 1. OUTDOOR AIR INTAKES
the Background . o )
Information for la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A
this checklist. gxample; a'fire escape floof plan) cucuwmsmimmunnmamisamimiammiis Q yﬂ’ Qa

1b. Ensured that the ventilation system was on and operating in “occupied”

2. Keep the s R A U S S WP —— F{ Q Q

Background

Information and

make a copy of ACTIVITY 1: OBSTRUCTIONS

this checklist for le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,
each ventilation of L - SRS T (- DI US S R  GRUE SR S o R —— A o 0
unit in your school, Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves
as well as a frequently Block an iINtAKE) ..o a ?‘ [
copy for future
reference. ACTIVITY 2: POLLUTANT SOURCES
3. Complete the le. Checked ground-level intakes for pollutant sources (dumpsters, loading
Checklist. docks, and bus-1dling areas) ..o e ,ﬂ g f

If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

* Check the “yes, toilet, or laboratory exhaust fans: puddles; and mist from

“no,” or

. air-conditioning coolNETOWETS) ... mammivasnmmissamsismamsmissmssissnvis s g 0 Q
“not applicable” 1g. Resolved any problems with pollutant sources located near outdoor air
box beside each . o r b " : z{ o Q
item. (A “no” intakes (e.g., relocated dumpster or extended exhaust pipe) ......cccociiene,
response
requires further ACTIVITY 3: AIRFLOW a/
attention.) 1h. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 2 Q
li. Confirmed that outdoor air is entering the intake appropriately ...ocooviviinen, @~ 0 Q
+ Make comments
g 2. SYSTEM CLEANLINESS
P ACTIVITY 4: AIR FILTERS
4. Return the checklist 2a. Replaced filters per maintenance schedule ,a' a a
! portion of this 2b. Shut off ventilation system fans while replacing filters (prevents dirt from
 document to the BloWIng dOWNSIFEAIM) cuicviuiiii ettt bbb ene s d, 0 O
~ 1AQ Coordinator. 2c. Vacuumed filter areas before installing new filters......o.oooevevoneresieviirensnnnens ,E’( a a
2d, Confirmed proper fit of filters to prevent air from bypassing (flowing
P CeT1 4T DR 1 TR o 11 (<) o S ' O Qo
2e. Confirmed proper installation of filters (correct direction for airflow).......... Zf a



2. SYSTEM CLEANLINESS {continued)

ACTIVITY 5: DRAIN PANS
2f. Ensured that drain pans slant toward the drain (to prevent water from

ACCUMUIALINE) .ocuvereriicarriitse b rrers et bsn et ssbas s shas s et seanais

2g, Cleaned drain pans ...

2h. Checked drain pans for mold and mlldew

ACTIVITY 6: COILS

2i, Ensured that heating and cocling coils are €lean .....cvievinniivsisccsisirsnnnie

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is clean ........ooccvivinirccsscsernnesseens

2k. Ensured that ducts are clean .........

ACTIVITY 8: MECHANICAL ROOMS

2l. Checked mechanical room for unsanitary conditions, leaks, and spills .....
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and supplies .......cccrin

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open {(minimum position)

3b. Ensured that minimum position provides adequate outdoor air
fOr OCOUPATES 11oireererinmresssrasarasserrarssrinsas

ACTIVITY 9: CONTROLS INFORMATION

3¢, Obtained and reviewed all design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ...uueoenercesneenin

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct pOSHION .vvvvvverccresercenrereren:

3e. Set time clocks appropriately....

3f. Ensured that settmgs fit the actual scheduIe of bulldmg use (mcludmg

night/weekend use) ..,

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the

occupied {day) setting and the unoccupied (night) setting ...
3h. Checked that the line dryer prevents moisture buildup ...

v
a

3
(]

3i. Replaced control system filters at the compressor inlet hased on the

compressor manufacturer’s recommendation (for example when you
blow down the tank)...

3j. Set the line pressure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection.........ererive

31, Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection ., e sy

3m. Ensured that air tcmperaturc in the mdoor area(s) served by each
outdoor air damper is within the normal operating range...
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NOTE: It is necessary lo ensure that the damper is operating properly and within the normal

range to continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY {continued)

3n. Checked that the outdoor air damper fully closes within a few minutes Yes Po N/A

of shutting off appropriate air handler ... (]
30. Checked that the outdoor air damper opens {at least partially with no delay)
when the ajir handler is tUINEd 051 .o risniieieceneniesnssencteniess e E( Q

3p. If in heating mode, checked that the outdoor air damper goes ta its

minimuwm position (without completely ciosing) when the room

thermostat is set to 85°F .. - .a Q
3g. Ifin cooling mode, checked that the outdoor air damper goes to lts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is set t0 45°F ...cccvvmininicinnsccninnninns a o
3r. Ifthe outdoor air damper does not move, confirmed the following items:

+ The damper actuator links to the damper shaft, and any linkage set

screws or bolts are tight ...........con.e... B/ =]
+ Moving parts are free of lmpedtments (e g rust COITOSION) 1ovveevrnrernstens ?
* Electrical wire or pneumatic tubing connects to the damper actuator....... Q

* The outside air thermostat(s) is functioning properly (e.g., in the right B/
location, calibrated COFTEELLY) ummermmrmrererinsrrerssesrrrtertasisssesimsisssnssssassness a

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LEITINAIS Lorrvernissiermneeemne et s etrnasssbasasbs s sebs st st ssasssn s e sanssesss s nees Q Q
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... jﬁ Q
3u. Assessed the feasxblhty of replacmg all manual reset freeze-stats w1th
automatic reset freeze-stats i ——— a ﬁ

NOTE: HVAC systems with water coils need protection from the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
THAL B5OT oiiiiereceeiensssrersenassssersesernscas s sasbaa s eresresssbataasassnsberessansssannssasessnssentases a

3w, Ensured that the mixed air stat for cooling mode is set no [ower Q/
than the room thermostat SEHINE ..ovcvvvvcvracriesrenvverensersacens Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed praper economizer settings based on desngn speclflcatmns or 13/
100A] PIACLICES worerrrrrsrsrrsssssnerarnrins st resseressss s sesassasssssrassisssnss a

NOTE: The dry-bulb is typically set at 65°F or lower.

3y, Checked that sensor on the economizer is shielded from direct sunlight ....... IB/
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............. Qa

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There ave two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

a
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o ogoo



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during cccupied Yes Ao N/A
hours (even when room thermostat is satisfied) ..o, a a

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION

4a. Ensured that supply and return air pathways in the existing ventilation system
perform as reqUIred..... i st s et st sesas s Q

4b. Ensured that passive gravity relief ventilation systems and transfer gn]les D/
between rooms and corridors are functioning ... evveresennres a

NOTE: If ventilation system is closed or blocked to meet current fire codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air (mechamcal ll‘l/
system or cperable windows) ... Q CI
4d. Ensured that supply and return vents are open and unblocked .......................

NOTE: If outlets have been blocked intentionally to correct drafts or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an outdoor

air supply ... .. Q
4f, Modified ex1stmg HVAC systems to lncorporate any roomi or zone la.yout

and population changes ........c...... .a QO Q
4g. Moved all barriers (for example room dmders large free-standmg

blackboards or displays, bookshelves) that cou]d block movement of

air in the room, especially those blocking air vents ........ crrerresnerrearensasserrereans m/

4h, Ensured that unit ventilators are quiet encugh to accommodate classroom E/
Q

activities ., H b ahe s e e s rare e a
4i. Ensured that classrooms are free of uncomfortable drafts produced by air E/
from supply terminals .., Q. d

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE:; To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the "occupied"” cycle when doing this activity,

windows, doors, or other cracks and holes in exterior wall (for example,

4j. Ensured that air flows out of the building (using chemical smoke) through
floor joints, pipe OPEnINgs) ..o vveersernene a E/E!

5. EXHAUST SYSTEMS

ACTIVITY 19;: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....0 m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
s Inoperable dampers
+ Obsiructed, leaky, or disconnected ductwork
» Undersized or improperly installed fan
» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaninagnts from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

Sb. Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
AUACEIE SPACES ..evvvviiresiesriarerstrernstrissessersnssensers ostsains tresssastenresnaesonsonasssesasrassarees J a
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Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Afrflow "},

5c. Ensured that air is flowing toward the exhaust intake % g 0

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition...venieeeecseseensens a 0o
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOORAIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow” for technigues.
6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under consideration ... e d @0

6c, Divided outdoor air supply (22a} by the number of occupants (22b) to
determine the existing quantity of outdoor air supply per person (22¢})......... a o a

ACTIVITY 23: ACCEPTABLE LEVELS OF QOUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person {22¢) to the recommended

levels in Table J ... e resstsesississisarsenas e smessserensaassss a Q0 Q
6e. Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensute that outdoor air quantities (22¢) meet

the recommended levels in Table I ..o vcverccererercsenisses v . 0 0

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the
spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CQO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a
" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and
coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive {Contrals the speed of the fan motor)
[ sots | ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

. Read the JAQ
Backgrounder and
the Background
Information for
this checklist.

. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
as well as a

copy for future
reference.

. Complete the
Checklist.

» Check the "yes,”
“no,” or
"not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

» Make comments
in the “Notes”
section as
necessary.

. Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: %{ﬁé}ﬂ Mestoar

School: !? Mty M;Cfdé’ ,{;l bod/ ﬁfi‘r’iﬁf’
L7

T

Room or Area: ;
,Z’ ) s
Signature:, 747 o
Vil

Unit Ventilator/AHU No:

|- %- 24

.. Date Completed:

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

examplea Preepcape HOOr PIBEY o a ?f .
Ib. Ensured that the ventilation system was on and operating in “occupied”

RO vy a3 S A A Y Y U N S S S O AR i ;”d, a Q
ACTIVITY 1: OBSTRUCTIONS
Te. Ensured that outdoor air intakes are clear of obstructions. debris, clogs,

S VB o s 0 S T T VS SV S S MR D ISP A 0 O
Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

S O R TRED ooy o s P T s PO A Q &g Q0

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

doeks; and PussdRnE GrBRASY o iR S e ,ﬂ {3
1. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles; and mist from

A-CORAORING COOTIRE TOWRES) v rrasorerenssrenissnesssnbssissbssshissiveissbsssavessisiimiaiss g Qa4
Tg. Resolved any problems with pollutant sources located near outdoor air
intakes (e.g., relocated dumpster or extended exhaust pipe) ..o £ a Qa

ACTIVITY 3: AIRFLOW
th. Obtained chemical smoke (or a small piece of tissue paper or light plastic).. 0 .B/Z]
1i. Confirmed that outdoor air is entering the intake appropriately ... @0 0O
2. SYSTEM CLEANLINESS

ACTIVITY 4: AIR FILTERS

2a. Replaced filters per maintenance schedule .o wmmiiormmniasin. ,?f 0O o
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

Blav i OWTIETTEBINY i ivsn, crbasonietme v e e R S B B W s A, 0 0
2¢. Vacuumed filter arcas before installing new filters ... Fi/ a Q
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

HEOUAA) 18 B EITERT o irinimvisvpmsnevmions sy st e s S s S0 }21 a o
2e. Confirmed proper installation of filters (correct direction for airflow).......... Zf o o



2. SYSTEM CLEANLINESS {continued)

ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from Yes
accumulating) ...

2g. Cleaned drain pans.., e
2h, Checked drain pans for mold and mlldew

oonZ
=
Doog

ACTIVITY 6: COILS
2i. Ensured that heating and cooling coils are clean % Q Q
ACTIVITY 7: ATR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is ¢lean ... JZ{ a 0o
2k. Ensured that ducts ave clean .....cuueornerinninnnn )Z/ o QO
ACTIVITY §: MECHANICAL ROOMS
2l. Checked mechanical room for unsanitary conditions, leaks, and spills ........ ,Zf a o
2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,

chemical products, and SUPPLES ....cevrwrrersenrerrrersererarssnrsamsssnre smersersesnsasaasseseen o Q
3. CONTROLS FOR OUTDOOR AIR SUPPLY
3a. Ensured that air dampers are at least partially open (minimum position) ...... a a ,E(
3b. Ensured that minimum position provides adequate outdoor air

FO OCCUDPANLS 11ervrrervernsrsrssrsssssrsrsrersessenssssenpscsssonpsnsasssrsssesgorssntsessvsensssssnssnenass d )2/
ACTIVITY 9: CONTROLS INFORMATION O

3c¢. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) ........covnvcenrenns

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES
3d. Turned summer-winter switches to the correct position ...
3e. Set time clocks appropriately ....

3f. Ensured that settmgs fit the actual schedule of bulldmg use {mcludmg
night/weekend USE) ...t s ressssrse nsesrasesresressersrsrses

ﬁbl’sz%\
(M)

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied (day) setting and the unoccupied (night) setting ...

3h. Checked that the line dryer prevents moisture buildup ...

3i, Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you

(]
O
D,

blow down the tank) ....cvcereernsnernarinene .0 o @
3j. Set the line pressure at each thermostat and damper actuator at the proper
level (1o leakage or OBSHUCHONS) .uuurevuscnseeriensresnscrsssssssssissssssssisressecmmmmmnnes O

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k. Ensured that the outdoor air damper is visible for inspection.........................ﬁ a o

31, Ensured that the recirculating relief and/or exhaust dampers are visible
for inspection .....c.uueu. ﬁ a a

3m. Ensured that air temperature in the mdoar area(s) served by each O
outdoor air damper is within the normal operating range ......c.ocouerersssiserserens p’ a Q

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

vange to continte,
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n, Checked that the outdoor air damper fully closes within a few minutes o N/A
of shutting off appropriate air handler ..., a Q
30. Checked that the outdoor air damper opens (at least partially w:th no delay)
when the air handler 13 tUrNEd Ol covvvcsrnniere s s ssrnrese ,IZ/ a a

3p. If in heating mode, checked that the outdoor air damper goes to its

minimum position (without completely closing) when the room

thermostat is set to 85°F .. ..a o
3q. Ifin cooling mode, checked that the outdoor air darnper goes to 1ts minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat s set t0 45°F ..oivenennsensnnnnnn & @
3r, If the outdoor air damper does not move, confirmed the following items:

+ The damper actuator links to the damper shaft, and any hnkage set

screws or bolts are tight .eeeecesecriecann - @ a
»  Moving parts are fres of 1mped1ments (e ., rust corros:on) élf/h
+ Electrical wire or pneumatic tubing connects to the damper actuator ....... a

+ The outside air thermestat(s) is functioning properly (2.g., in the right i{
location, calibrated COITECHY) ..o iirrirerereiensisrermerncssmessassessessssssinesarans ]

Proceed to Activities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LETTUHNGLS 1uvvescvrrvassorisssinisr e siees et stasmssessssarstosssssn s seesensrsssnnsrans el
OR
3t, Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... ﬁ Q
3u. Assessed the fea51blhty of rep]acmg alI manual reset freeze stats w1th
automatic reset freeze-stats.. a0

NOTE: HVAC systems with water coils need protection fiom the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply aiv when tripped, The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher D/
than 65°F ... et bbb b s en eSS e s AR RS T seA R AR R e Rband a

3w. Ensured that the mlxed air stat for coolmg mode is set no lower g/
than the room thermostat SEtINg ........ceivieimrnisninesssisieies e, Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on design speclﬂcatwns or G/
local practices .. Q

NOTE: The dry-bulb is typically set at 65°F or lower,

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... E/
3z, Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............ Q

NOTE: Economizers use varying amounis of cool outdaor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulh economizers vary the amount of outdoor air based on outdoor temperature,
and enthalpy econontizers vary the amount of outdoor air based on outdoor temiperature
and humidity level,

7
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans {supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied YesAlo N/A
hours (even when room thermostat is satisfied).....ocormereseerrirsiveresmsmsmenssennens O Q

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION
4a, Ensured that supply and return air pathways in the existing ventilation system
perform as required.......cconeiierencar. Q

4b, Ensured that passive grawty relief ventllatmn systems and transfer grﬂles G/
between rooms and corridors are functioning ... v a

NOTE: If ventilation system is closed or blocked to meet curvent fire codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of outdoor air (mechanical m/
systemn or operable WIndOWS) ... wiisiescisererenmsmsermsasesssrsensesssrnes a Q

4d. Ensured that supply and return vents are open and unblocked ......coovecrnnnnn. a Q

NOTE: If outlets have been blocked intentionally to correct drafis or discomfors, investigate
and correct the cause of the discomfort and reopen the vents.

de. Modified the HVAC system to supply outside air to areas without an outdoor

air supply .... | Q
4f. Modified ex1st1ng HVAC systems to mcorporate any rootrn Or Zone layout

and population Changes .....uiimsssmmimssrsmeri s mscsstrsrarstrmens Q Q a
4g. Moved all barriers (for example, room dividers, large free-standing

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents ... Q Qa m/
4h. Ensured that unit ventilators are quiet enough to accommodate classroom

activities .. g a
4i. Ensured that classrooms are free of uncomfortable drafts produced by air J

from supply teIMUNALS vevvvnmrrnirimms st svss e a. a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the "occupied” eycle when doing this activity,

4. Ensured that air flows out of the building (using chemical smoke) through
windows, doors, or other cracks and holes in exterior wall (for example, 13/
floor joints, PIPE OPENINES) veveiverecrervrrsesrrrsmrarsrrescesermeessrerssnnsatensssasransesrerssares I Q

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....Q ﬂ/ a

Iffans are running but air is not flowing toward the exhaust intake, check for the following:
s Inoperable dampers
» Obstructed, leaky, or disconnected ductwork
s Undersized or improperly installed fan
» Broken fan bel
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathreoms, Ktchens,
and labs by keeping them under negative pressuve (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AJACEIE SPACES ..ot veecsieeseesss st e s e s sas g va e st AR b R0 | I

1
4
1
L]
{
1
1
{

Stand outside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow').

5c. Ensured that air is flowing toward the exhaust intake ....ermmmmerecsnnesin ;/ O o

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is

under positive pressure) is sealed and in good condition.......eesenioin. a n
6. QUANTITY OF QUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow” for technigques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b} by the ventilation unit
under CONSIARIAtION ...ttt sibst s sn st bt aetominn bt a a o
6c. Divided outdoor air supply (228) by the number of cccupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢)........0 0O 0O

ACTIVITY 23: ACCEPTABLE LEVELS OF QUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22c) to the recommended

levels INTAblE 1 ......ccoceriiiiriirrc s e e et s s a o a
6e. Corrected problems with ventilation units that supplied inadequate

guantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table ©......cvverniesrssceinsccnnmeneareeen = Q0 O

NOTES Al HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve, The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {DCV). DCV provides proper ventilation air quantities as weli as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

* room. When the room has less than design occupancy, the required volume of ventilation Is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, sa the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

k, coincides with ASHRAE-62.1, (2010} guidelines

BAS: Bullding Autornation System

VFD:; Variable Frequency Drive {(Controls the speed of the fan motor)
ASHRAE; American Society of Heating, Refrigerating and Alr

Conditioning Engineers
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Instructions

. Read the IAQ

Backgrounder and
the Background
information for
this checklist.

Keep the
Background
Information and
make a copy of
this checklist for
each ventilation
unit in your school,
aswell as a

copy for future
reference.

. Complete the

Checklist,

+ Check the "yes,”
“no.” or
“not applicable”
box beside each
item. {A “no”
response
requires further
attention.)

* Make comments
inthe “Notes”
section as
necessary.

Return the checklist
portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

Name: §?Lf;ﬁ"{ﬁﬁ Mey 'Jﬂf?f .
School: ff Miky M i{jl('{é? ,{C bl (.7/'53‘#‘7/5&

Unit Ventilatot/AHU No: 5 CD

Room or Area: % Jt} 6 g~ %I" » 8"/

. Date Completed:

‘«{J/f S
Signature:. »é;if, *’?"M

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan {for Yes No N/A

examplea fiveescape Hoorplan) s oimeesisnis .
1b. Ensured that the ventilation system was on and operating in “occupied”

N i A B A B P T Vs P 4 a a
ACTIVITY 1: OBSTRUCTIONS
lc. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

O B csnmny i e s S T O s R PR A 0 0
1d. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

frequiently DIOck S INEEKED com i s s i 2 X

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

doeks; and PUSAANEE EEEE) s R e )ﬁ Q
1f. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans: puddles; and mist from

air-conditioning COOlNEZ TOWEIS) co.vvrivirrrerere s ierce st e e s e s a2 0
1g. Resolved any problems with pollutant sources located near outdoor air

intakes (e.g., relocated dumpster or extended exhaust pipe) ..o }{ a
ACTIVITY 3: AIRFLOW

th. Obtained chemical smoke (or a small piece of tissuc paper or light plastic).. 0 B/C]

1i. Confirmed that outdoor air is entering the intake appropriately ..o Q0

2. SYSTEM CLEANLINESS

ACTIVITY 4: AIR FILTERS
2a. Replaced filters per maintenance schedule .o ,Zf
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

5] (15T ST (SR 2311 ) O e e NN o M e PPERTTT Py il
2c¢. Vacuumed filter arcas before installing new filers ..o '{
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

e T I g L m——, {
2e. Confirmed proper installation of filters (correct direction for airflow).......... ﬁ

oo oo O

|



2. SYSTEM CLEANLINESS {continued)

ACTIVITY 5: DRAIN PANS

2f. Ensured that drain pans slant toward the drain (to prevent water from
accumulating) ... . .

2g. Cleaned drain pans... - Pt bt b e s an s

2h. Checked drain pans for mold and mlldew ...................................................

ACTIVITY 6: COILS

2i, Ensured that heating and cooling coils are clean /L?(

ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator

(air-mixing chamber and fan blades) is CIEaN ....cooeieerreineroinmmresesereens )2]/

A

2k. Ensured that ducts are ¢lean ....veirennen

ACTIVITY §: MECHANICAL ROOMS

21. Checked mechanical room for unsanitary conditions, leaks, and spills ......,
2m. Ensured that mechanical roors and air-mixing chambers are free of trash,

3
U

NS

chemical products, and SUPPHES ....cieicisirisirc i ceresnnn

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open {minimum position)

3b. Ensured that minimum position provides adequate outdoor air
TOr OCCUPANLS «.evuvsre s e reesirnesesse s sneseremesnaenns

ACTIVITY %: CONTROLS INFORMATION

3¢. Obtained and reviewed ali design inside/outside temperature and humidity

requirements, controls specifications, as-built mechanical drawings,

and controls operations manuals (often uniquely designed) ...

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position ........ccrricenricernns
3e. Set time clocks apPropriately oo e e
3f. Ensured that settmgs fit the actual schedule of bulldlng use (mcludmg

night/weekend use} ...

ACTIVITY 11: CONTROL COMPONENTS

3g. Ensured appropriate system pressure by testing line pressure at both the
occupied {day) setting and the unoccupied (night) setng o

3h. Checked that the line dryer prevents moisture buildup .o

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example when you
blow down the tank)...

3j. Set the line pressure at each thermostat and damper actuator at the proper

level (no leakage or obstructions) ...

ACTIVITY 12: QUTDOOR AIR DAMPERS

3k, Ensured that the outdoor air damper is visible for inspection ........ueiun

31, Ensured that the Iecirculating relief and/or exhaust dampers are visible
for inspection .. . s s ans

3m. Ensured that air temperature in the mdoor area(s) served by each
outdoor air damper is within the normal operating range..

A

ot

O DooOZ

od

a
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NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range to continue.
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3 3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)
3n. Checked that the outdoor air damper fully closes within a few minutes ~ Yes plo N/A
of shutting off appropriate air handler.......cvamenme e JRTIT a o
30. Checked that the outdoor air damper opens (at least partially with no delay)
when the air handler is turned on . 12/ Q Q

3p. If in heating mode, checked that the outdoor air damper goes 1o its
minimum position (without completely ¢closing) when the room
thermostat i Set 10 B5F ... sensrass et a a ?’
3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum
position (without completely closing) when the room thermostat is set
o a ?)

v
[
L]
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4

to 60°F and mixed air thermostat is set t0 43°F ..oovvmreccvrnresnsinsnsisinins
3r. Ifthe outdoor air damper does not move, confirmed the following items:
+ The damper actuator links to the damper shaft, and any linkage set
screws or bolts are tght ... e e e B/ Q
»  Moving parts are free of impediments (e.g., rust, corrosion) vt ?
» Electrical wire or pneumatic tubing connects to the damper actuator ....... Q

» The outside air thermostat(s) is functioning properly (e.g., in the right B/
location, calibrated COITECIIY) i e e a

g 000

Proceed o Aclivities 13—16 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity

CTOSS EETININALS vevvvvreivseseesenrseessserrsessoesssessesssssmssessesssssssssstsasnessemssrsesseesssens I 0 ;ﬁ
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually

red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... }3’ a a
3u. Assessed the feasnblhty of replacmg all manual reset freeze-stats w1th

automatic reset frecze-stats... ..d ﬁ Qa

NOTE: HVAC systems with water coils need protection fiom the cold. The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED ATIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
than 65°F ... a

3w. Ensured that the mlxed ajr stat for coolm g mode is set no Iower Q/
than the room thermostat setting ... Q

ACTIVITY 15: ECONOMIZERS

3x. Confirmed proper economizer settings based on desxgn specnﬁcauons or l:‘}/
10CR] PrACLICES .occvvirrec et s s e s easbesanee s A

NOTE: The dry-bulb is typically set at 65°F or lowar:

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... Z/} a
a

3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications............

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Diry-bulb economizers vary the amount of outdeor air based on outdoor temperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and fumidity level,

3ofb



3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied)........ccrvermerrecrersinrenmsermeninns a 0o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION

4a. Ensured that supply and return air pathways in the existing ventilation system
perform as required......cccoierrecrecsrne Q

4b. Ensured that passive gravnty relief ventllatlon systems and transfer gn}lcs E/
between rooms and corridors are functioning ... a

NOTE: If ventilation system is closed or blocked to meet curvent fire codes, consult with a
professional engineer for remedies.

4¢, Made sure every occupied space has supply of outdoor air (mechanical E}/
system or operable windows) /CI a
a

4d, Ensured that supply and return vents are open and unblocked ...c.ovvecinnsenas

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system to supply outside air to areas without an oufdoor

air supply ... o a
4f. Modified ex1stmg HVAC systems to lncorporate aty room or zone la.yout

and population ChANEES ...vwiemeremmesrimrermmeoimmemeseemsssons pesssesssssssscssaeny Q o o
4g. Moved all barriers (for example, room dividers, large free-standing

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air VEnts i, E(
4h. Ensured that unit ventilators are quiet enough to accommeodate classroom B/

activities ., e g Q
4i, Ensured that classrooms are free of uncomfortable drafts produced by air M

from supply tRrminals .o ——————— s e a. Qa

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building, Therefore, ensure that the system, including
any exhaust fans, is operating on the “accupied” cycle when doing this activity.

4j, Ensured that air flows out of the building (using chemical smoke} through
windows, doors, or other cracks and holes in exterior wall (for example, [2/
floor joints, pipe OPENINES) .vumureerserrvrrscsesesenrarrasseseeserssersestssnssssnenssmesasossesserres a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked {using chemical smoke) that air flows into exhaust fan grille(s) .....Q m/ a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
* Inoperable dampers
s Obstructed, leaky, or disconnected ductwork
* Undersized or improperly installed fan
*» Broken fan belt
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathraoms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes No N/A
BAJACEIE SPACES .cvvvessisssssissrsieron it s btsssssaab s B b s abet s, Qa Q

N ey o o e W A b W o ow
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Stand ouiside the room with the door slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow ).

5c. Ensured that air is flowing toward the exhaust intake K 0O Q

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition........evcerrrnrrerissonse a o

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow” for techniques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calculated the number of occupants served (22b) by the ventilation unit
under consideration ........nuiiiii st & O
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢) ......... O a o

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22¢) to the recommended

levels it Table 1. e essssssasbasssmrtessvermeenrners . 0 O
6e. Corrected problems with ventilation units that supplied inadequate

guantities of outdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table ©...vcrecnnmemomiommnenonnnes = @ 0

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation {(DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 [evels measured by the
sensor, The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation is reduced. The
CO02 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during these periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all ocoupancy
conditions.
Active DCV control is an acceptable alternate methed to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interlor occupled spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Autornation System

VFD: Variable Frequency Drive (Controls the speed of the fan motor)
T TN ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers






Ventilation Checklist

Name: %éﬂbﬂ Mo‘«“‘#ﬁmf
School: :4 Moty M JQJC/ /:9 )/&4(3&7/ 17 f!f’?‘?j i

Unit Ventilator/AHU No:

Room or Are Z S, Date Completed:
Signaturen_. M /
Instructions
1. Read the /AQ
Backgrounder and 1. OUTDOOR AIR INTAKES
the Background X . _
Information for {a. Marked locations of all outdoor air intakes on a small floor p]an {for Yes No N/A
this checklist. example, a fire escape floor plan) .o S S B
1b. Ensured that the ventilation systcm was on and opcranng in eccupleé”
2. Keep the INOUR ¢ovsvrivesiessscsssesessessserasssesssas st an s assessas s sessrassasmsnss et sasnsaocsseasanssessons ?( a o
Background
m‘i(;”;az'ggyagfd ACTIVITY 1: OBSTRUCTIONS
this checklist for 1e. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,
sach ventilation OF COVETS wovvvvnrsneas Y B e R
unit in your school, 1d. Installed corrcutwc dwmcs as mcwsary (e g., 1f snowdnﬂs or leaves
as well as a frequently block an IBAKE) 1o s s sesessssssssessassensier 3 }Zf a
copy for future
reference. ACTIVITY 2: POLLUTANT SOURCES
3. Complete the le. Checked ground-level intakes for pollutant sources (dumpstcrs loading
Checriilist. docks, and bus-idling areas) ...ooeoerrueceeonns @ Q0
N " 1f. Checked rooftop intakes for ]mllutant sources (plumbmg venis kllchcn
= Check the “yes, toilet, or laboratory exhaust fans; puddles; and mist from
ne,” or air-conditioning COOTIMEZ LOWETS) vv.rvvrurerreerrmresrseessssssisssasssenesssaisesssssmseransens g4 Q 0
"not applicable” 1 T iy ‘ . :
- g. Resolved any problems with pollutant sources located near outdoor air
box beside each intakes (e.g., relocated dumpster or extended exhaust pipe) F{ Q 0
itern. (A “no” ’ '
response
requires further ACTIVF_FY 3 AIR_FLOW ) ) . . L“d/
attention.) 1h. Obtained chemical smoke (or a small picce of tissue paper or light plastic).. 0 a
1i. Confirmed that outdoor air is entering the intake appropriately ...oovrserrreer. @ 0 O
» Make comments
in the “Notes”
section as 2. SYSTEM CLEANLINESS
necessary. ACTIVITY 4: AIR FILTERS
4. Return the checklist Za. Replaced filters per maintenance schedule ., ,a’ O 0
portion of this 2b. Shut off ventilation system fans while repiacmg fslturs (prevents dlrt from
document to the DIOWINGE QOWNSIBAM) .1vvrronreresescaeeassesnessesssseessssssas asesss s e sserasssaranssassasees A, 0 0
IAQ Coordinator, 2c. Vacuumed filter areas before installing new filters... - }2( o O
2d. Confirmed proper fit of filters to prevent air from bypassmg (ﬂowmb
ATOUNAY the Q1T FIHET ..o e nee s i b b e s ﬂ a o
2e. Confirmed proper installation of filters {correct direction for airflow) .......... Pj g 4



2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
2f, Ensured that drain pans slant toward the drain (to prevent water from Yes. No N/A
accumulating) @/ a o
2g. Cleaned drain pans ........ccmmonmerinnin e e b e o Q0
2h. Checked drain pans for mold and mildew )z( Q Q0
ACTIVITY 6: COILS
2i. Ensured that heating and cooling coils are clean /J a 0
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator
(air-mixing chamber and fan blades) is clean ﬂ/ a 0
2k, Ensured that ducts are clean )2{ a 2

ACTIVITY 8: MECHANICAL ROOMS
21. Checked mechanical room for unsanitary conditions, leaks, and spills ,d a o

2m. Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and supPlies ... s [

3. CONTROLS FOR OUTDOOR AIR SUPPLY

3a. Ensured that air dampers are at least partially open (minimum position) ...... a 0 j(
3b. Ensured that minimum position provides adequate outdoor air
TOT OCCUPANLS .vverreeriverreensserenrresvarmarssaserrasssserssassssensessesarssssssensaasesessmaenssassenses g Q }/

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) .....coervrccissiiirins )z( a

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position .........cevmmreeesemeen @ 3 0
3e. Settime clocks appropriately . Q o @&
3f. Ensured that settings fit the actual schedule of building use (including

RIght/WEEKENA USE) vuuvsvemsemmemmimssssesssinsiassessatsisissmmsemsisstsssassessssiessessesnntsadsens A O 0
ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night) SEttng ......ouveresnennen a a Zf
3h. Checked that the line dryer prevents moisture buildup .o isieeninenenee, a a ,ﬁ

3i. Replaced control system filters at the compressor inlet based on the
compressor manufacturer’s recommendation (for example, when you

blow dOwn the tank) ...c..eereeiimssrecnrsim s st ssassasssasetsissins o o @A
3j. Set the line pressure at each thermostat and damper actuator at the proper
level (no leakage or OBSITUCHIONS} coviisiviiimisnistienieneasimserirs et saessesensssanns W d r:§

ACTIVITY 12: OUTDOOR AIR DAMPERS

3k, Ensured that the outdoor air damper is visible for inspection......ueeiians ﬂ/ a a
31, Ensured that the recirculating relief and/or exhaust dampers are visible

FOT INBPECHION Lvveerrererrrntremissiresrensintsnssespasnessessmstansresasssassbiestssersassassassessssaseasans ﬁ [ .|
3m. Ensured that air temperature in the indoor area(s) served by each

outdoor air damper is within the normal operating range ......c.oovvvvvervvnsrervonres p' Q a

NOTE: It is necessary to ensure thai the damper is operating properly and within the normal
range to continue.
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n, Checked that the outdoor air damper fully closes within a few minutes ~ Yes Mo N/A

of shutting off appropriate air handler ... Q
30. Checked that the outdoor air damper opens (at least partlal]y with no delay)
when the air handler is turned on , ,12/ Q

3p. Ifin heating mode, checked that the outdoor air damper goes to 1ts
minimum position {(without completely closing) when the room
thermostat i5 SEE 10 85%TF ..ot s e et rnas 0 aQa

3q. Ifin cooling mode, checked that the outdoor air damper goes to its minimum

to 60°F and mixed air thermostat is §et 10 45°F ...
3r. If the outdoor air damper does not move, confirmed the following items:
+ The damper actuator links to the damper shaft, and any lmkage set

position (without completely closing) when the room thermostat is set
a Q }}/

screws or bolts are tight ... EI/ a
» Moving parts are free of 1mped1ments (e £ rust corrosmn)
+ Electrical wire or pneumatic tubing connects to the damper actuator a

» The outside air thermostat(s) is functtonmg properly (e g, inthe nght EB/
location, calibrated correctly)... et R e a

Proceed to Activities 13—106 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS tETMNINALS woviccsirerii s sssssssssesssssrsssrssnssraspassespassassssassanns ] (]
OR
3t. Confirmed (if applicable) that depressing the manwal reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... m’ 0
3u, Assessed the feasxblhty of rep}acmg all manual reset freeze-stats w1th
automatic reset freeZe-stats i, L0 @

NOTE: HVAC systems with water coils need protection from the cold, The freeze-stal may
close the outdoor air daniper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher E/
BRATL B5T 1urnrecrerereete e stnsescssastasss tsmtassas s vea os b e res boatPeERS Y 1ES oA Vb1 Vamtamemeeneb b abE e tEsbeASn a

3w, Ensured that the mixed air stat for cooling mode is set no lower Q/
than the room thermostat SEHINE .ourv it rorss sasreressesns Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design speclﬁcatmns or G/
local practices .. Q

NOTE: The dry-bulb is typically set at 65°F or lower.

3y, Checked that sensor on the economizer is shielded from direct sunlight ....... 12/
3z. Ensured that dampers operate properly (for outside air, return air,
exhaust/relief air, and recirculated air), per the design specifications ... g

NOTE: Economizers use varying amounts of cool outdoor air to gssist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Diry-bulb economizers vary the amount of outdoor air based on outdoor femperature,
and enthalpy economizers vary the amount of outdoor air based on outdoor temperature
and humidity level,

m
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3. CONTROLS FOR OUTDOOR AIR SUPPLY {continued)

ACTIVITY 16: FANS

3aa. Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during eccupied YesANo N/A
hours {even when room thermostat is satisfied} ..mesmicnrmmerm. a o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cycle as necessary fo
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: ATIR DISTRIBUTION
4a. Ensured that supply and return air pathways in the existing ventilation system

perform as required.......ecnirevesenss Q
4b. Ensured that passive grawty relief ventllatlon systems and transfer gnlles [Zl/
between rooms and corridors are functioning ... e g d

NOTE: If ventilation system is closed or blocked to meet current five codes, consult with a
professional engineer for remedies.

4c¢. Made sure every occupied space has supply of outdoor air (mechamcal E/
system or operable Windows) ..., g Q

4d. Ensured that supply and return vents are open and unb]ocked - E! Qa

NOTE: If outlets have been blocked intentionally to correct drafis or discomjort, investigate
and correct the cause of the discomfort and reopen the vents.

4e. Modified the HVAC system te supply outside air to areas without an outdoor

BIF SUPPLY trenerscressurssissssssrssnrossossssssisnssassss s st ssss e bas snsasssenssns ebsnsiaanses st son s | Q
4f. Modified existing HVAC systems to incorporate atly room or zone layout

and population changes ... L0 Q Q
4g. Moved all barriers (for example room dlwders, large f‘ree-standmg

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air vents .. v m/
4h. Ensured that unit ventilators are quiet enough to accommodate classroom D/

ACHVIHIES oo e ier it isisissisesssars st s bssssessnsassass s b s st re s s ssasens Q Q
4i. Ensured that classrooms are free of uncomfortable drafts pruduced by air E/

from supply terminals .., a. a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed to
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, Is operating on the "occupied” cycle when doing this activity.

windows, doors, or other cracks and holes in exterior wall (for example,

4j, Ensured that air flows out of the building (using chemical smoke) through
floor joints, PIPe OPETLHRES) .ervirierrerremrormecsasresreesesesesmeassssetbansseseststssbabienses a E/EI

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) ..... 0 E( a

If fans are running but air is not flowing toward the exhaust intake, check for the following:
+ Inoperable dampers
* Obstructed, leaky, or disconnected ductwork
« Undersized or improperly installed fan
> Broken fan belt

e o e W W W W W W W
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5. EXHAUST SYSTEMS (continued)
ACTIVITY 20: EXHAUST AIRFLOW

/j

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AJACENE SPACES .overmeriiiiriinsrnnsrsserssaepresscnsssers iosesssstsesrscre st streonarsrensassessssstsusass ) Q a

I E
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Stand outside the room with the door slightly open while checking aivflow high and low in
the door opening (see “How to Measure Airflow"}.

5c. Ensured that air is flowing toward the exhaust intake F( a aQ

ACTIVITY 21: EXHAUST DUCTWORK

5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is
under positive pressure) is sealed and in good condition .....evresreniisn a o

6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR AIR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to “How to Measure Airflow” for techniques.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b. Calcuoiated the number of cccupants served {22b) by the ventilation unit
under consideration ... QO
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of outdoor air supply per person (22¢) ......... Q Qo a

ACTIVITY 23: ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22c) to the recommended

levels inTable 1 ... sssssssseossnassssssssesnnnes (=l O
6e. Corrected problems with ventilation units that supplied inadequate

quantities of ontdoor air to ensure that outdoor air quantities (22¢) meet

the recommended levels in Table ... cnimommmmmenermeeen A 0 O

NOTES All HVAC units through the BAS have advanced ventilation contro! logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventilation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensor. The CO2 levels in parts per million (PPM} is used as an indicator of the number of occupants in a

* room. When the room has less than design occupancy, the required volume of ventilation is reduced, The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during thess periods. An increase in the CO2 level is an indication that more people are in the room, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions,
Active DCV control is an acceptable alternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guidelines.
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connecticut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

(' coincides with ASHRAE-62.1, (2010} guidelines

BAS: Building Automation System

VFD: Variable Frequency Drive {Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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Instructions

1. Read the IAQ
Backgrounder and
the Background
information for
this checklist.

2. Keep the
Background
Information and
make a copy of
this checklist for
each ventilation

unit in your school,

as well as a
copy for future
reference.

3. Complete the
Checklist.

= Check the "yes,”
unorn or
"not applicable”
box beside each
item. (A “no”
response
requires further
attention.)

+ Make comments
in the "Notes”
section as
necessary.

4. Return the checklist

portion of this
document to the
IAQ Coordinator.

Ventilation Checklist

gflwéﬁf? M&Wfﬁfn
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5¢

Room or Area: é B

JM%

Name:

School:

Unit Venti!ator/AHl{T‘Jo:

|-31- 24

. Date Completed:

Signature:.

1. OUTDOOR AIR INTAKES

la. Marked locations of all outdoor air intakes on a small floor plan (for Yes No N/A

example, a fire escape floor plan) ..o Cl ﬁ |
Ib. Ensured that the ventilation system was on and operating in “occupied”

ITHOUE oot eiee s oo e s e s s cr b er s e e es o bR et 4 0O 0
ACTIVITY 1: OBSTRUCTIONS
le. Ensured that outdoor air intakes are clear of obstructions, debris, clogs,

OF COVETS 1evutinetcsisesaseseiassissemsssssessase asesas s eatensessnsaraeassearsesmsesas s es s ennseirsnransnnsn A 0O 0
Id. Installed corrective devices as necessary (e.g., if snowdrifts or leaves

fregueantly Blook o MBREY v misme mm i moms s s a ,@' a

ACTIVITY 2: POLLUTANT SOURCES
le. Checked ground-level intakes for pollutant sources (dumpsters, loading

docks, and bus-ralngE AYEARY v wsvarimsumissvsins s o ,ﬂ 4
If. Checked rooftop intakes for pollutant sources (plumbing vents; kitchen,

toilet, or laboratory exhaust fans; puddles; and mist from

airconditioning conling tOWEIS) e s e s P S
1g. Resolved any problems with pollutant sources located near outdoor air

intakes (¢.g., relocated dumpster or extended exhaust pipe) ..o Z{ O aQ
ACTIVITY 3: AIRFLOW
1h. Obtained chemical smoke (or a small picce of tissue paper or light plastic).. O 3’/3
li. Confirmed that outdoor air is entering the intake appropriately ..o g
2. SYSTEM CLEANLINESS
ACTIVITY 4: AIR FILTERS
2a. Replaced filters permaintenance schedule ..o ,a’ a
2b. Shut off ventilation system fans while replacing filters (prevents dirt from

BIOWE OO EOOEIIN s eonicpur s unmesss oo vuis s e LTy R T T S A S A, 0 O
2¢. Vacuumed filter arcas before installing new filters...covcninnens ?.( a Qa
2d. Confirmed proper fit of filters to prevent air from bypassing (flowing

around) the air FIEET ..o s s a o
2e. Confirmed proper installation of filters {correct direction for airflow).......... Zf .



2. SYSTEM CLEANLINESS (continued)

ACTIVITY 5: DRAIN PANS
2f. Ensured that drain pans slant toward the drain (to prevent water from Yes No
accumulating) ... a
2g. Cleaned drain pans .. E{ Q
2h. Checked drain pans for mold and mlldew ....................................................... )2( Q
ACTIVITY 6: COILS
2i. Ensured that heating and cooling coils are clean /E( ]
ACTIVITY 7: AIR-HANDLING UNITS, UNIT VENTILATORS
2j. Ensured that the interior of air-handling unit(s) or unit ventilator
(air-mixing chamber and fan blades) is clean ..., JZ( a
2k. Ensured that ducts are clean )21/ a
ACTIVITY 8: MECHANICAL ROOMS
21. Checked mechanical room for unsanitary conditions, leaks, and spills ........ ,Ef ]
2m, Ensured that mechanical rooms and air-mixing chambers are free of trash,
chemical products, and SUPPLES ....eeeceeeicrrerrrrrererre e ressssresssassansanees ]
3. CONTROLS FOR QUTDOOR AIR SUPPLY
3a. Ensured that air dampers are at least partially open {minimum position) ...... a ad
3b. Ensured that minimum position prov1des adequate outdoor air

TOr OCCUPANLS ..cvveerrerrecinrne e servssersrsssarssmsersrenrsserssssonsasssesssesssesasassnesnsarmrareres o (]

ACTIVITY 9: CONTROLS INFORMATION

3c. Obtained and reviewed all design inside/outside temperature and humidity
requirements, controls specifications, as-built mechanical drawings,
and controls operations manuals (often uniquely designed) }ZI’ a

ACTIVITY 10: CLOCKS, TIMERS, SWITCHES

3d. Turned summer-winter switches to the correct position ... . g

3e. Set time clocks appropriately . . a Q

3f. Ensured that settings fit the actual schedule of building use (including
NIZH/WEEKENT USEY 1vvvrsresversirensenesrssesresrsssrismsesseressessssssressssssonseseaseesssssssnees 2 a

ACTIVITY 11: CONTROL COMPONENTS
3g. Ensured appropriate system pressure by testing line pressure at both the

occupied (day) setting and the unoccupied (night) setting ....cinninmnii a a
3h. Checked that the line dryer prevents moisture buildup ... SOOI B I
3i. Replaced control system filters at the compressor inlet based on the

compressor manufacturer’s recommendation (for example, when you

blow down the tank) .....coceeeeriineenicaes e R
3j. Setthe line pregsure at each thcrmostat and damper actuator at the proper
level (no leakage or OBSITUCHONS) ..vcvvvcersrers rrursnsssnsesnssssrsresesessnarsnssrsssrsesesens I

ACTIVITY 12: OUTDOOR AIR DAMPERS
3k, Ensured that the outdoor air damper is visible for inspection............‘............Ef a
3l. Ensured that the recirculating relief and/or exhaust dampers are visible ﬁ

for inspection ., “ |
3m. Ensured that air temperarure in the mdoor area(s) served by each
outdoor air damper is within the normal operating range ......ovoenniireresvisens }ﬁ Q

2
DDD;

O

oo
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Q

Q

NOTE: It is necessary to ensure that the damper is operating properly and within the normal

range fo continue,
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

3n. Checked that the outdoor air damper fully closes within a few minutes Yes Mo N/A

of shutting off appropriate air handler ... " a
30. Checked that the outdoor air damper opens {at least partially with no delay)
when the air handler is turned on , ,E/ a

3p. Ifin heating mode, checked that the outdoor air damper goes to its

minimum position (without completely closing) when the room

thermaostat is §6L 10 85T ..ecvinirirsnsmi e s s e a a
3q. Ifin cooling mode, checked that the ontdoor air damper goes to its minimum

position (without completely closing) when the room thermostat is set

to 60°F and mixed air thermostat is et t0 45°F .....oovvcviimininisrniionion o
3r. Ifthe outdoor air damper does not move, confirmed the following items:

« The damper actuator links to the damper shaft, and any linkage set

screws or bolts are tight ... B/ O
+ Moving parts are free of lmpedrments (e 2. rust COITOSION) 1inrvsursinernstins ?
o Electrical wire or pneumatic tubing connects to the damper actuator...

+ The outside air thermostat(s) is functlomng properly (e g., in the nght B/
location, calibrated correctly)... reereresuerearr e iens a

Proceed to Activities 1316 if the damper seems to be operating properly.

ACTIVITY 13: FREEZE STATS
3s. Disconnected power to controls (for automatic reset only) to test continuity
ACTOSS LETIMINALS 11vvvvsecvessersssenereiessesenessesress sesssnssmsrassanmstsstassessaisansatssssesssesneons e 2
OR
3t. Confirmed (if applicable) that depressing the manual reset button (usually
red) trips the freeze stat (clicking sound indicates freeze stat was

tripped) ... }ﬁ a
3u. Asgsessed the feambxhty of rep]acmg all manual reset freeze-stats w1th
antomatic reset freeze-stats cu i bt e e b e bt bem s abaabenes a ﬁ

NOTE: HVAC systems with water coils need protection from the cold, The freeze-stat may
close the outdoor air damper and disconnect the supply air when tripped. The typical trip
range is 35°F to 42°F

ACTIVITY 14: MIXED AIR THERMOSTATS

3v. Ensured that the mixed air stat for heating mode is set no higher Q/
than 65°F .., a

3w. Ensuzed that the mlxed air stat for coolmg mode 1s set no lower B/
than the room thermostat seiting ... Q

ACTIVITY 15: ECONOMIZERS
3x. Confirmed proper economizer settings based on design spamﬂcatmns or D/
local practices .. Q

NOTE: The dry-bulb is typically set at 65°F or lower.

3y. Checked that sensor on the economizer is shielded from direct sunlight ....... i/j.
a

3z. Ensured that dampers operate properly (for outside air, return air,
exhaustfrelief air, and recirculated air), per the design specifications............

NOTE: Economizers use varying amounts of cool outdoor air to assist with the cooling
load of the room or rooms. There are two types of economizers, dry-bulb and enthalpy.
Dry-bulb economizers vary the amount of outdoor air based on outdaor temperature,
and enthalpy economizers vary the amount of outdoor alr based on outdoor temperature
and humidity level,

Q
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3. CONTROLS FOR OUTDOOR AIR SUPPLY (continued)

ACTIVITY 16; FANS

3aa, Ensured that all fans (supply fans and associated return or relief fans)
that move outside air indoors continuously operate during occupied Yes Ao N/A
hours (even when room thermostat is satisfied)......oeernmeriinrssrerressenscmninnne o o

NOTE: If fan shuts off when the thermostat is satisfied, adjust control cvele as necessary to
ensure sufficient outdoor air supply.

4. AIR DISTRIBUTION

ACTIVITY 17: AIR DISTRIBUTION

4a, Ensured that supply and return air pathways in the existing ventilation system II/
perform as required.... a G

4b. Ensured that passive grav1ty relief venttlatlon systems and t'ransfer gnlles E;]/
between rooms and corridors are functioning ... a a

NOTE: If ventilation system is closed or blocked to meet curvent fire codes, consult with a
professional engineer for remedies.

4c. Made sure every occupied space has supply of cutdoor air (mechanical El/
Q

system or operable WindoWs) ... @/
4d, Ensured that supply and retumn vents are open and unblocked

a
Q a

NOTE: If outlets have been blocked intentionally to correct drafis or discomfort, investigate
and correct the cause of the discomfort and reopen the vents.

de. Modified the HVAC system to supply outside air to areas without an outdoor

air supply cuuinnees DO OOV ROOUSPIN a a
4f. Modified existing HVAC systems to incorporate Ally room or zone layout

and population changes ... L0 Q Q
4g. Moved all barriers (for example room dwlders large free standtng

blackboards or displays, bookshelves) that could block movement of

air in the room, especially those blocking air VEnts .......oeeeecvererecrcenrneseass E(
4h, Ensured that unit ventilators are quiet enough to accommodate classroom Q/

activities .. . Q Q
4i, Ensured that classrooms are free of uncomfortable drafts produced by air J

from supply terminals ... a a

ACTIVITY 18: PRESSURIZATION IN BUILDINGS

NOTE: To prevent infiltration of outdoor pollutants, the ventilation system is designed fo
maintain positive pressurization in the building. Therefore, ensure that the system, including
any exhaust fans, is operating on the "occupied” cycle when doing this activity.

4j, Ensured that air flows out of the building {(using chemical smolke) through
windows, doors, or other cracks and holes in exterior wail (for example, E/
floor joints, PIPe OPENINES) vt e = a

5. EXHAUST SYSTEMS

ACTIVITY 19: EXHAUST FAN OPERATION
5a. Checked (using chemical smoke) that air flows into exhaust fan grille(s) .....0 [ﬂ/ a

If fans are running but air is not flowing toward the exhaust imtake, check for the following:
* Inoperable dampers
» Obstructed, leaky, or disconnected ductwork
+ Undersized or improperly installed fan
s Broken fan belt
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5. EXHAUST SYSTEMS (continued]}
ACTIVITY 20: EXHAUST AIRFLOW

NOTE: Prevent migration of indoor contaminants from areas such as bathrooms, kitchens,
and labs by keeping them under negative pressure (as compared to surrounding spaces).

5b. Checked (using chemical smoke) that air is drawn into the room from Yes. No N/A
AQJACENE SPACES .ovvvncrersiiscsmmsssesscrnssnim s csterses s sissasssessossassessosseos Q Q

L]
[
L}
1
L
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1
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Stand outside the room with the daor slightly open while checking airflow high and low in
the door opening (see “How to Measure Airflow ).

5c. Ensured that air is flowing toward the exhaust intake ......ccommminimnn. F/ a Q

ACTIVITY 21: EXHAUST DUCTWORK
5d. Checked that the exhaust ductwork downstream of the exhaust fan (which is

under positive pressure) is sealed and in good condition......ccveveiniiiccnsinnns g Q
6. QUANTITY OF OUTDOOR AIR
ACTIVITY 22: OUTDOOR ATR MEASUREMENTS AND CALCULATIONS
NOTE: Refer to "How to Measure dirflow” for technigues.

6a. Measured the quantity of outdoor air supplied (22a) to each ventilation

6b, Calculated the number of occupants served (22b) by the ventilation unit
UNder CONSIAEIALION ....ecversrsrrisimiierisierrar e cos e ssstostirsassbassastasssssssssensantressston a a aQ
6c. Divided outdoor air supply (22a) by the number of occupants (22b) to
( determine the existing quantity of cutdoor air supply per person (22¢)......... Q o a

ACTIVITY 23; ACCEPTABLE LEVELS OF OUTDOOR AIR QUANTITIES
6d. Compared the existing outdoor air per person (22c) to the recommended

16VElS INTADLE 1 .ot eras s snsees s arsb st b sessssesmsaasasbessness o Q o
6e, Corrected problems with ventilation units that supplied inadequate

quantities of outdoor air to ensure that outdoor air quantities (22c) meet

the recommended levels in Table 1., 3 B 0O

NOTES All HVAC units through the BAS have advanced ventilation control logic deployed associated with the

spaces they serve. The system will modulate the outdoor air damper and return dampers to provide the
proper amount of air as needed to maintain space CO2 levels. This type of control is called CO2 based
Demand-Controlled Ventilation (DCV). DCV provides proper ventitation air quantities as well as energy
savings by reducing the amount of required ventilation air based on the CO2 levels measured by the
sensar. The CO2 levels in parts per million (PPM) is used as an indicator of the number of occupants in a

" room. When the room has less than design occupancy, the required volume of ventilation Is reduced. The
CO2 sensor allows the VFD to reduce the fan speed to deliver a reduced volume of outside air for
ventilation during thess periods. An increase in the CO2 level is an indication that more people are in the roem, so the fan
speed is increased to maintain the required volume of ventilation air under all occupancy
conditions.
Active DCV control is an acceptable aiternate method to determine if ventilation requirements
are met and could supersede rooms that may fail otherwise using traditional measured data collection
procedures prescribed by established ASHRAE guldelines,
The ideal supply of outside air to interior occupied spaces should be based upon the 2018 Connectficut
Building Code, which is based on the most currently adopted 2015 International Mechanical Code and

L coincides with ASHRAE-62.1, (2010) guidelines

BAS: Building Automation System

VFD:; Variable Frequency Drive (Controls the speed of the fan motor)
ASHRAE: American Society of Heating, Refrigerating and Air

Conditioning Engineers
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