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2018 APPENDIX B x %
BUILDING CODE SUMMARY FOR ALL COMMERCIAL PROJECTS \LLOWABLE AREA FIRE PROTECTION REQUIREMENTS S
(EXCEPT 1 AND 2-FAMILY DWELLINGS AND TOWNHOUSES) i ’ ) EUILDING ELEMENT FImE RATING [ = wr#roR | sHEET# _ &
(Reproducs the following data on the building plans shast 1 or J) Primary Occupancy Classification(z): Select ona Selactone Selactons Zeloctone Selectome Select ome SEPARATION | ppo'n, | rroviDeD \/ RATED FOR PERCENTAGE OF WALL OPENING CALCULATIONS ~
Accessory Occopancy Claasification(z): DISTANCE (wi_ FEXETRATION | RATED Fire SePakaTiON DISTANCE DEGREE OF GPEXINGS AlLOWABLE AREA ACTUAL SHOWN OK PLANS o
Incidental Uzez (Tabla 505): - (FrEn) > <ol SEH silil (FEET) FROM PROFERTY LINES P TECTA (e} (%) g
. - . . . Sooctural Frame, (TanLE TO5.8) =
Mame of Project: Albemarle Road Elementary School BAS Renovations Special Uses (Chapter 4 — List Code Sections): incioding cobmms, girders by
Addrass: TR0 Ridms Trail Bd Charlotte. NC Zip Coda EBE]?I Special Provizions: (Chapter 5 —Lizt Code Sectionz): frusses \/
Ovmer/Authorized Azent: Yolanda 8. Farserson Phome = (330)-343-6380 Mixed Occupancy: Select one Separation- Selectome  Exeeptton: _ 00000000 0 Bearinz Walls Q o
E-Mzil yolandzs fersarson@ems k12 ac us Selact one | Exterior E
- Educati Actual Area of Occrpancy 4 + Actual Avea of Occuparncy B <1
Ovmed By: Charlotle I\Iecl'.lenbm Board of shen Allowable Area of Oecupancy A Allowabls Arsa qf Occupancy B - East ——————————————————————————————= e
Code Enforcement Junisdiction: Mecklenbws County E Q LIFE SAFETY SYSTEM REQUIREMEN™ %
+ + o= =100 \;l\ <EE;\/, ‘QEE;\// %
A~ >
Ibes, Emerzency Lightmg: Salact
CONTACT: STORY DESCRIPTION AND (a) (&) {c) D) Nomhearm . and P\ Exit Si; ! Talact one ﬁ P\ &
DEZIGNER. FIEM NAME LICENBE# TELEPHONE #E-MAIL NO. USE BLIUG AREA PER TABLE 3062 | AREA FOR FRONTAGE | ALLOWABLE AREA PER Tartitions Fire Alarm: Salact ona \
Mechameal MeKrnizht Sorth Ward Grnffin Ensmesers, Ine. Craiz Champion 17230 (704)-327-2112 ext:134 STORY (ACTUAL) AREA INCREASE'™ © W OR UNLIMITED™ Extarior nalls \/ Smoke Detection Svetams: Talact cne \/ < M
cchampion@mswe com 3 Dyetartin ~ N
__ SoEmpOGMwE. Com North Carbon Monoxide Detaction Selact one o o
Electrical MecEnicht 8mith Ward Griffm Eneineers. Ine. Matthew Enotts 036873 104)-527-2112 enst-158 EE— Eat | Q
mstthew@mewe com —_— TWast P\ 4@ P\ > | ﬁ ‘[:
- % — Py—ry /X /X -« REQUIREMENTS S
. - o
2018 NC BUILDING CODE: Renovation ' Frontage azea increases from Section 306.3 e compute” P\ El:tmcur all ar- O Life Safaty Plan She- Q
2018 NC EXISTING BUILDING CODE: }/A Repzir NA ?/ a2 Perimeter which fronts a public way or op= \ anwidth=_ (F) Ini'm"m"wmn“ \/ R — .ons (Chapter T)
CONSTRUCTED: N/A CURRENT O \/ A 2 ;':tnai ?FmPh?lfw Perimeter &> = i joists % [ Assumed and rea . une locations (if not on the site plan)
RENOVATED: N4 PROPO™ . 5% NA d W= Minimur width of Floor Cailing Assemth, P\ O Esterior wall open. - area with respect to distance to assumed property lines (705.8) & &
an o - - . o i 1
RISK CATEGORY (Table 1604.5): Current: I wosed: NUA & Percent of fromtage LaW30= (%) Cohwms Suppestirs Floors [ Occupancy Use for sach arez as it relates to occupant load caleulation (Table 1004.1.2) g = -
—_———— " Unlimited area apphc" . 507, Boof Conssruction, inchuding \/ [ Occupant loads for sach area = o
- - \ ' Maxinmum Build- es in the building x D {masmom 3 stories) (306.2). 5 beams and jodsts | ? [ Exit zccess travel distances (1017) =z é S L
E-&Sl{: BUILDING DATA The maxim~ _zes must comply with Table 406.54. Roof Cailing Aszmrbh‘ [0 Common path of travel distances (Tables 1006.2.1 & 1006.3.2(1) 8 3:( ":E' '<_(
onstruction Type: Selact one ' Fromtage im. saprimklared area value m Table 506.2. ohmms 3 Foo? _ .. S|lal|lo a
Sprinklers: Seluct one [ Dead end lengths (1020.4)
Sp": e el 2 —— St Enclosures - - [ Clear axit widths for sach exit door
ﬂ..ll. p:l.?eg. SR ALLOWAEBLE HEICHT Skt Enclosure: - [0 Mzximum caleulated occupant load capacity each exit door can accommodate bazed on egress width (1005.3) >—|
Primary F Flood Hazard Area: Sclect one _— 0 Actwal load far each do
. Cmu:lan aration . occupant load for & axit door
Special Tn =z2lect one ALLOWABLE SHOWN ON PLANS CODE REFERENCE ' Ckgmgg Fire Bamn P\ [ A separate schematic plan iﬂdi;aﬁng where fire rated floor/ceiling and or roof structure 1= provided for m
Building Haight in Fast (Tzble 504.3)° Party Fire Wall Separatio CJ - purposes of accupancy separation
Grosz Building Area Table — P Smoks Barrier Seperation Location of doors with panic hardware (1010.1.10)
FLOOR EXISTING (SQFT) NEW (5QFT) SUB-TOTAL 2 Height in Staries (Table 3044) ks Partition [ Loeation of doors with dalzyed egrass locks and the amount of delay (1010.1.9.7) E 4
1 Floor ' Provida code refarence if the “Shoum on Plans™ quantity 1s not based on Table 504.3 or 504.4. Temant Trwelling Tnit [0 Location of doors with electromagnetic egrass locks (1010.1.5.%) Q N
T Floor * The maximum haight of air traffic control towers must comply with Tabla 41231 Sleeping Unit Separation [ Location of doors equipped with thd-G]J;ﬂ devices Z
M - ' The maximum height of open parking garazes must comply with Table 406 5 4. Incidenta] Use Separation | [ Location of emergancy azcape windows (1030) m H
1" Fleor ] * Indicate section number perr” [ The square footage of each fire area (202) m N U)
Basement [0 The square footaze of each smoke compartment for Qecupancy Classification I-2 (407.5)
TOTAL [0 MNote amy cods exceptions or table notes that may have baan utilized ragarding the itams sbove 2 } I w : Z
A <:' N o
,_" e
= e 5 B
IOLE NC i e e B e 2018 NC Administrative Code and Policies Q Z : >
2018 NC Administrative Code snd Policies 2L NE Administrative Code and Policies (D @)
2018 NC Administrative Code and Policies < Z M Z
A E
— B g
ACCESSIBLE DWELLING UNITS , . -
mLEDUTLLIN O ENERGY SUMMARY 2018 APPENDIX B 2018 APPENDIX P ?/ 2018 APPENDIX B ] o O
- J ‘ 7 > o - ~ . J r ; mw
TOTAL | ACCESSHLE | ACCESSHLE TYFEA TYPEA IYPER TYFER TOTAL The following data shall be conzidered mirimum and any special atiribute reguired to meet the ensergy code shall BUILDING CODE SUMMARY FOR . ALE', ce Q ROJECTS BUILDING CODE SUMMARY FOR AT \/ . cROJECTS BUILDING CODE SUMMARY FOR ALL C_OLBIERCIAL PROJECTS } q U)
LINITS LInTTS UsaTs LsaTs LisaTs LsaTs iinars ACCESSIHLE L/MITS 2lsp be provided. Each Designer shall farmish the required porttons of the project information for the plan data shest STRUI C“TR-'\L'DF MECHANIC " ELECTRICAL DESIGN :
RECUIRED PROVIDED REUIRED PEOVIDED | REQUIRED | PROWVIDED PROVIDEL If performance methed, :tate the anmual energy cost for the standard reference design ve annual energy cost for the DESIGN LOADS (FROVIDE ON THE STRUCTUR? (FROVIDE ON THE MECF ~1CABLE) (FROVIDE ON THE ELECTRICAL SHEETS IF AFFLICABLE) m o m <
sed desl Al
propa £ P \ Q ELECTRICAL SUMMARY @) < m
Existing building envelope complies with code: Select one Importance Factors:  Znomc \/ ? \/ FLECTRICAL SYSTEM AND EQUIPA <
. o MECHANICAL SYSTEMS ~ . e QUIFMENT : : [ENT 2 : I :
ACCESSIBLE Pmc Exempt Building: 3zlect one  Provide code or stamutory refersns- . ? ? 2 : . m
(SECTION 1106} Lrve Loads: Thermal ™ Method of Compliance: ASHEAE 90.1 - Prescriptive l\ O
LOT R PAREING | TOTAL# OF PARKING SACFES # OF ACOPRSSIN F S ACES PROVIDED TOTAL Climate Zone: Salect ane —_B"'E s m
iR PARETRG CTAL 2 OF ; E # O0F ACCES! LTS ROV TETAL S _ Lighting schedule (each fixhure rype)
AREA REQUIRED PROVIDED | REGLULAR WITH VAN SPACF WITH ACCESSEHLE L 1 F )
S T S Fr—— Method of Compliance: :_e].m o lamp type required i figture — N/4 " m
e i — EE _onditions number of lamps in fixture - N/A = ‘
o drvbulh: T0F \/ ballzst type usad in the e -4 = }
THERMAL ENVELOFF Ultimate Wind Spead -« (AT I} a1 mumber of ballasts in fixture - N/A J
Exposure Category  Select one summer dry bulb: 73 F total wartage per fixturs — N/A 8 <|
L Roof'- ? ‘-f!v ) P\ velative humidity- 0% Q total interior wattage specified ve. allowed (whale building or space by space) - -
_—— — /X P\ B 555:;3-]3-- SEISMIC DESIGN CATEGORY: Selsct ops Building heating load: }A \/\ total exterior wattage specified vs. allowed - N/A &
- et Provide the following Sessmic Desien P~ \/ ? Additional Efficiency Package Options \/
_UIREMENTS . uf insulation: ildine cooli - 3 ge Up
Q .o 'f) O ) ug]li:in sach assembly Risk Category (Table 167 ? , Building cocling lo> {When using the 2018 NCECC; not required for ASHRAF 9.7 %
U-Value of skylight Spectral Response S e Mechami P\ em [0 C406.2 More Efficient HVAC Equipment Perf~
LSE ADALS LAVATORIES QEMTRS | ERUNKING FOUNTARS total sguare footage of skylizhts m each aszembly: Site Classi© _ceect one . L) C406.3 Peducad Lighting Powar Denzity
il MALE | FEMALE | UNEEN | /TUES | REGULAR | ACDESSIBLE alect one &t Cacled Chille [0 ©406 4 Enhancad Digital Ligkting
Ea Exterior Walls (each 2:semhbly) _ect one _L’iJnHE % 0 c4063 On-Site Renewable Er- Q
Description of assembly: SeLe:t one s e'fﬁ::‘jar.:;.'-' Lﬂ_ll .,"'0 ZEF [} C4-th'-.§ Dedicated Outdo~
U-Value of total assembly: —aanical, Cnmponenb anchored? Zalact one ﬂzé:n]ezon‘ of mmit: 40 Tome [ C406.7 Reduced Er- ~<ng
B-Vzlue of insulztion: Boiler e B -
Operings (windows: or doors with glazing) LATERAL <N CONTROL: Szlect one \/ Size catezory. If oversizad, state reason. NIA - /X
U-Value of 2:sembly: ; = ' - == Q
- - _— Chiller
SPECIAL AFFROVALS : P _
i:nl;rcl;iena: 51-’::1?;3'!:5“’3‘1‘- - Q S0IL EES:.JIZEE—E CAPACITIES: ol P\% Size category. If oversized, state reason.: HA \g/ Cmly electrica _.nanical eguipment.
Special approval: (Local Junsdiction, Department of Insurance, OSC, DPI, DHHS, atc., describe below) Dioar R-Vz-lues: ' _— %\/ Pile size, type, and capacity List equipment efficiencies: P\%
. ) . Motor Horsepower: Comply w2 .
Walls belorw grade (sach assembly) P\ _ \/ _ Nuanber of Phases Comp™ \CJ S
Description of assembly: \ _ - - Minimum Efficiency: - \/ B
U-Value of total LEC \/ Motar Typs: =t Code
F-Value of ip= _ /X Mumber of Poles: - cnerzy Code
Floors over - P\ _eambly) Q /X
< T = W O
Q eatipn: &
& -a grade
Dlescription of assembly:
U-Value of total aszemblhy:
E-Walue of inzulation:
Horizontal vertical requirement:
slab heated:
Z01E WL Adenimistrative Code and PHickes ZD18 MG Adminlstrative GCode and Pollckes ZD1E WC Adeninistrative Code and Podlckes 2018 HNT Adminlsirative Code and Pollckes 2018 NG Adminlsirative Code and Pollckes
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KEY PLAN

~. s Uv-121 3 - Uv-124 o UV-125 //— UV-126 1
Q@ TS a5y @ T @
—A%% Bt \E"&\;' ; Na— §E RELJ' LJLE“ EF-126 I—%lE‘ i
| ! EXIST. EXHAVST SYSTEM || W EXIST. EXHAUST SYSTEM J\ ((1 - ST, EXFAUST SYSTEM ( /1"
Exhaust Fans EF-X | )_REVAN. CLEAN PER NOTE | | . PER NOTE ’ | 0 REMAN.” ‘CLEAN PER NOTE
I i H o o l | #17 ON SHEET MT _ ‘ | ] r #17 ON SHEET M1
| — — BX. DIR— | e — — X DR—|— —— < EX. DTR | — -
VAV Boxes g— : EX. DTS EX. DTS ]
[
5 |
Air Handling Units | |
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< .
nd >
Unit Ventilators | | UV-X 0
o
>
[ 9]
Fan Coll Units FCU-X
I CLASSROOM @/U\ @ CLASSRODM | | CLASSRODM @7@) ® CLASSROOM || cLASSRODM @ /[,JJJJ_\ ® CLASSRODM
Rooftop Units ‘ ‘ RTU-X ; \_ |
Chiller S ToR CLASSROOM | | CLASSRODN Gf& CLASSRODM o\ [T [ © CLASSRODN CLASSRODH @ \ /| ® CLASSROM
| g
%2} 5
Pumps = v
>
Lo
' RM. 120 RM. 119
| |
Condensing Units . RM. 118 RM. 117 RM. 128 RM. 127 ||
5 i’
I (]
Boilers B-X | |
l 4 ex. ors |
Motorized Dampers ‘ ‘ MD-X EX. DR — | —EX. DR r— _’ | ,—I___—~ EX. DTS — — | l — T B OS— |
H | el | l | |
. 1" 1"
_ ) [T )) ) T \ K
3 e \:ﬂ. EF-12) - Py \ EF-118, = (| = Y = EF-127 -
ELECTRICAL NOTE: UTILIZE EXISTING ' N Q@ \ _ @ - > Llu @ \ N L 23X
120V CONTROLS CIRCUITS WHERE — UV-120 AN i [— - aY e . : : -
POSSIBLE. ADDITIONAL 120V 70 REUAN. _ CLEAN PER NOTE S LS 0. REUAN. _GLEAN PER NOTE S | | S %@éﬁﬁ USCTLE?AYNSTIEgR&NOTE —
CONTROLS CIRCUITS REQUIRED FOR #17 ON SHEET M1 #17 ON SHEET M1 #17 ON SI:IEET M1
THIS AREA MAY BE TAKEN FROM
EXISTING PANEL 'IG'. EXISTING PANEL
IG IS A TWO SECTION, 208Y/120V, 3PH,
AW, 400A MLO FLUSH MOUNTED
PANELBOARD FCU-150
EXIST. FAN COIL UNIT/SYSTEM
T o e e
CLASSRODM
L]
= UV-129 UV-130
T TR —1 i N [ER S 2
e — RMI 1 1 6 RM]ES 1 4 { ( I r
: CLASSRODH [| CLASSROEM
R S
R A
UV-116,, A TIE EXIST. 16X16 EXH. DUCT
— ' a7~ INTO NEW FAN F-2
® _ DR hEF-149
L‘?-E‘;:""'" [ R | V I
3\ O; ’F\\_,7 i
s e sy ~FENCE BNcLosUre / g 2~ ] RM. 129 RM. 130
. o = ) X Lrentinf e T
g 1 N (gskas) CLASSROOM T ™
g ;RM 1451 »1 = N \ R 12X12
- 10'4 - S i TPAP & o - E 520
- [ = [ | REFERENCE __ | o=r | a | ||RM:14
[~ Ar =
: | ¥ e e \Z50 AL T GRS/
g |D¢/ | == : L5 2 RM. 115 o X. — — — L — — —&X DR — — = =
\\m E faNranwal FATRT Y| T ] !;311[ @ >|< IE u — i —9" EX, DTS I 1.5"— I —_—,
| 204" L 33014 VAAVR N eud . - EXIST. B HALL 136
| o i H l
;,j | . @ % X | ELECTRIICA:L. i 8x10 T TZ%10 — T
, SMALL |[[A/M" [ I 2bUPTY &Vv-2 UV-115,» | PANEL 'IG —
I = » | — o — — T
. g || B B [ [ o ghagsems [[IRM. )
IF B \ . .| | N 12X12
N \/ !\\ F**_f 5 @ 2 @% RD \\ $55 R
4 ’ 5 11| i ! 12X12 | - 12x12
ik Sk Z 1o : S ! ®53s I gy %
0"¢ 10%
REMOVE EXISTING I = = = .
— 0 U _— —-[\ l ! ! --I ! Y
\ A EX. HWS gy (1 et ietvend H = — =T =
FReezepROTECTON — ) e CrrnoR /7 — s . g i | | ey vt
COlL HE - 1l —_— —HUR =2 UAL-TEMP PIPING STUBBED & CAPPED \\ 6"
L MDA /T FOR FUTURE EXTENSION INTO 0" 12x12 T L 1=, | RM. —1
J%P —7.4 HALL 142/ M CENTER (INCLUDING FUTURE E . WoF 107 W=D
~ T = B —1 IEDIA ADDITION — 45 GPM) 25°C - 107 o 1350 CFM 156 600 CEM
LR PN N — ¢ 4
—;II I = ﬁ CLASSRODM [ ggumcggﬁjggg 1 Vi
{
Z FSO RD
i 1045 N2/ ©1ex1e O12x12 1 - 12X12
s g I ] 335 340 J]: 300 —iexi2
g PNV - SET A 2004 ® | 1 HOUR FIRE—SMOKE WALL R
5 = = - 'I paxee 28X12 OPEN END RETURN
1 RM. 144 o ) f‘— | WSIC/FUTRE CopuTee hsseo B AR DUCT ABOVE CELLNG R )'\
% i Sp—| g TR — - —-— 7 — - —_— .
104 0 @ . A 42:"38" o AN 25" e —— == s Ry 25" -
S A N O v .| : = "™ A HALL 137 .
g = \ { 1N ™ I |I EX. DIR — £ gl pn — B DR —|— —[+— —
> | :‘1 b ' a 2'5 '
ey \ 24 5 (<N o | “1 : CLASSROON N N | \ ~ B o
‘L i " ; RM. 114 e RM'____ ZIQ Jf) [ @L
- P WORKROOM [] o=l [ |5 bt
x - F =
| | ) REE: SPACE ABQYE ADMIN. CORE CEILING
" i & Oy RM. 147 = S A RETUE:E AR PLENUM,
g = ! 4 r % EHexL2 i
o) N , I
i1 —=O\sr——— o \ . AT O ) i
|5 | \_ / /%_zi ‘ % a - =5 : Y Uil bl Jr—TE EXIST. 16X16 EXH. DUCT 1 1
: O . . ® | = Lﬁ |® INTO NEW FAN F-2
g S Ve g S IEF-141
SCOPE OF WORK i;ﬁ-_ 1 1
” il — — o TR
1) REPLACE CONTROLS FOR ALL MARKED forawmmas - ; : 5,8 RM. 108 RM. 107
EXISTING EQUIPMENT TO TIE INTO NEW BAS. = SEEEESS S : S 4!
SEE SPECIFICATIONS FOR FULL DESCRIPTION OF | :
CONTROL WORK AND SEQUENCES. ] UV-113 3 | Uv-108 | u
1 1 —— ot
2) REPLACE EXISTING THERMOSTATS WITH NEW ‘ RM. 113 IR R BOYS L] | ) L] | Q_E————
TEMPERATURE SENSORS CONNECTED TO BAS. & = 4 @
CONTRACTOR TO FIELD VERIFY ALL EXISTING . % 2 UV-107
LOCATIONS OF ALL EXISTING THERMOSTATS. = | sl CLASSRIO| e ST, 2 TON COND. UNIT 10, REVAN
g - _ 1 I
3) REPLACE EXISTING VALVES AND ACTUATORS MECHANICAL FLOOR PL AN CLASSRUDM -l- 3-,4-'4: " REIG Loo _LTEMP WATER L]
LIKE—FOR—LIKE. SEE VALVE SCHEDULE ON 1 VTCH LNE i T VATCH LINE
SHEET M5. SCALE 1/8” = 1—0” T D W S B MRS 7 RS I S y p— . —  — W —— . —  ——— T S—

FOR CONTINUATION, SEE 1/M4.
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FOR CONTINUATION, SEE 1/M1.

SCOPE OF WORK

1) REPLACE CONTROLS FOR ALL MARKED
EXISTING EQUIPMENT TO TIE INTO NEW BAS.
SEE SPECIFICATIONS FOR FULL DESCRIPTION OF

CONTROL WORK AND SEQUENCES.

2) REPLACE EXISTING THERMOSTATS WITH NEW
TEMPERATURE SENSORS CONNECTED TO BAS.
CONTRACTOR TO FIELD VERIFY ALL EXISTING
LOCATIONS OF ALL EXISTING THERMOSTATS.

—|

L

3) REPLACE EXISTING VALVES AND ACTUATORS KEY PLAN
LIKE—FOR-LIKE. SEE VALVE SCHEDULE ON
SHEET M5,
RM.
RM. Exhaust Fans EF-X
REMOVE EXISITING N19
FREEZE PROTECTION N194
PUMP AND REPIPE COI P 3 l/]\@) _ I Y l /-” VAV Boxes
WITH NEW CONTROL v : 1 7
VALVE in T3 - — : ¥'% (-5 25 1 \ 7 s 9
E — 17 = rdeghon7 3 | K 1 o gy 1 1 ety i oo — oo/ NEW FREEZER : . .
] - \ Air Handling Units
" 4
] P i
f < || _MOVE LIGH -
i) L /"" THIS GRID SRATE . Jvox
| : (R)EXE Unit Ventilators | | -
18X18 ! T 7 “RD /{ 7 S0.
830 T : Vi~ v |/ \‘ QL ,c/ T
PoLomRY W Sl ool A el £18x8 : i '
[ ol SEHE |l Ex5 B Fan Coil Units FCU-X
14" R . EONES ) :|IRD . ﬁ —
L7 e AR 9&9 e/, > ;
| Y Ra RO VALVED & CAPPED T~k ®356; | =30 == .
e oy . 16T A S o -, Rooftop Units ‘ ‘ RTU-X
5] 77 | RWVE 0 Eese ! _
1’ FUNRE ; rAEIE J N1 91/N1\9\/\ o W\ ~ Px9 | .| ~EXIST. ELECTRICAL
S UAR 150 | PANEL 'K1' _
LOBRY ! Ny A XA \ /_ B ' T (2=WAY) e Chiller
JRD o < 400 D N — | SR oo
L — 1 — e MU U T TN VU VU YUVUT VUV SOV VRN U WEE JUU SO SN SN SOE V SR SO NS A O T e EXIST. ELECTRICAL
N o] o ' SR U T M A BT T - sipenRi o ST PANELK
21 R & “RM. e i Pumps
s [ ; :
= ’ PR VS 1T S | 0 S
2o | U
[ NEW RO T z Condensing Units
LR S fcza I = 11—
ayrss= (] i stsxisc .
= T ST O SR 11 C T Y ;
- S - e e e e e - e e RM £SS I e e T =8
I /\m i = ey |] . # B Motorized Dampers ‘ ‘ MD-X
;. S N o1 ETY I F-1 B
r UV-131 UV-132 o ﬂ\ (] —v% < {1 - DU B 128 iy o N
g N I 5 A L] oF % = STOR. ||| EXTEND. & RE-CONNECT BXGT I EXISTING R e e L |
i | "Il ExausTIoveT AS REG'D.S | LOWER L aRXIS: A | HERT ™ — ELECTRICAL NOTE: UTILIZE EXISTING
. rf 'f / LABBY {0 % S 120V CONTROLS CIRCUITS WHERE
T i 1 (- R BRER A FiglaS o RarS e SEQ D o
X 1y = 1 34 3 5191 M THIS AREA MAY BE TAKEN FROM
. I || e Niﬂ‘-f_ =T EXISTING PANEL 'K1'. EXISTING PANEL
I I AV ' | ; K1 1S A 208Y/120V, 3PH, 4W, 225 MLO
L . I 12X1e == L L .
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= — <
2) REPLACE EXISTING THERMOSTATS WITH NEW —I_ — L x
TEMPERATURE SENSORS CONNECTED TO BAS. =L O
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EXISTING UNIT
VENTILATORS TO
REMAIN

EXISTING FANS TO REMAIN

EXISTING AIR COOLED
CHILLER TO REMAIN

Unit Performance Electrical Data
Tag Tons Evaporator Unit
EWT | LWT | GPM | Volt | Phs.
F) 1 F)
CH-1 1344 | 55 45 |321.8| 480 3

EXISTING FAN COIL UNITS
TO REMAIN

Unit Supply Air Electrical Data
Tag CFM HP Volts | Phs
(Walts)
FC-150 300 120 1
FC-133 620 (120) 120 1
FC-135 525 (125) 120 1
FC-139 800 1/4 120 1

EXISTING PUMPS TO REMAIN
Unit Tag Service GPM HEAD RPM HP Volts | Phase
(ft) (Watts)
P-1* DUAL TEMP LOOP 574.79 57479 1750 20 480 3
p-2* DUAL TEMP LOOP 574.79 574.79 1750 20 480 3
P-3* BOILER 276 28 1750 3 480 3
P-4 ADMIN. HOT WATER 20.58 73 1750 1.5 480 3
P-5 CHILLER 321.8 50 1750 75 480 3
pP-7* HOT WATER SYSTEM 34 45 1750 1.5 460 3
P-8* HOT WATER SYSTEM BACKUP 34 45 1750 1.5 460 3
*New VFDs
EXISTING EXISTING VAVS TO

McKNIGHT * SMITH

22—-074

ENGINEERS, INCORPORATED
42235 South Boulevard

Charlotte, NC 28209

704 /527-2112

SPACE CO2 SENSORS:

In areas served by Air Terminal Units, a CO2 sensor shall be installed in the return air
main of each air handler. A CO2 sensor shall also be installed outdoors. The CO2
differential between the return duct and outside levels shall be monitored.

In areas served by Single Zone Air Handling Units, a CO2 sensor shall be installed in
the space served by each air handler. A CO2 sensor shall also be installed outdoors.

The CO2 differential between the space and outside levels shall be monitored.

JANITOR CLOSET EXHAUST FANS:

EF shall energize on time of day schedule from BAS. Monitor status of EF’s on BAS.

IDF/ELECTRICAL ROOM EXHAUST FANS:

EF shall be controlled by line-voltage thermostat and shall energize whenever the
space temp rises above the setpoint (80 degrees F adj.). Monitor status of EF’s on
BAS.

TOILET EXHAUST FANS:

EF shall energize on time of day schedule from BAS. Monitor status of fans on BAS.

SMOKE DETECTOR OPERATION:

Existing smoke detectors shall remain. Monitor smoke detector status through the
BAS.

EXISTING AIR HANDLING
UNITS TO REMAIN

Unit CFM HP Volts |Phase Type
Tag (Waltts)
EF-121 90 1150 | 115 1 CABINET
EF-123 90 1150 | 115 1 CABINET
EF-123 90 1150 | 115 1 CABINET
EF-120 90 1150 | 115 1 CABINET
EF-118 90 1150 | 115 1 CABINET
EF-127 90 1150 | 115 1 CABINET
EF-149 640 112 120 1 ROOF MOUNTED
EF-141 640 112 120 1 ROOF MOUNTED
EF-175 770 1/6 120 1 ROOF MOUNTED
EF-N192 420 1/20 120 1 ROOF MOUNTED
EF-103 150 1/30 120 1 ROOF MOUNTED
EF-187 125 1/60 120 1 ROOF MOUNTED
EF-A105 95 1/30 120 1 ROOF MOUNTED
EF-A110 200 1/25 120 1 ROOF MOUNTED
EF-A111 920 1/4 120 1 ROOF MOUNTED
EF-A115 | 1000 1/4 120 1 ROOF MOUNTED
EF-A117 300 1/20 120 1 ROOF MOUNTED
EF-112 |200-250| (76) 120 1 CABINET
EF-111 50-85 (40) 120 1 CABINET
EF-109 |200-250| (76) 120 1 CABINET
EF-110 | 50-85 (40) 120 1 CABINET

Unit CFM Motor
Tag Unit | Min. | HP | Volts |Phs.
OA
UV-101 | 1200 | 300 | 1/4| 120 1
UVv-102 | 1200 | 300 | 1/4| 120 1
UV-103 | 1200 | 300 | 1/4| 120 1
UVv-104 | 1200 | 300 | 1/4| 120 1
UV-105 | 1200 | 300 | 1/4| 120 1
UV-106 | 1200 | 300 | 1/4| 120 1
UV-107 | 1200 | 300 | 1/4| 120 1
UVv-108 | 1200 | 300 | 1/4| 120 1
UV-109 | 1200 | 300 | 1/4| 120 1
UV-110 | 1200 | 300 | 1/4| 120 1
Uv-111 | 1200 | 300 | 1/4| 120 1
Uv-112 | 1200 | 300 | 1/4| 120 1
UV-113 | 1200 | 300 | 1/4| 120 1
Uv-114 | 1200 | 300 | 1/4| 120 1
UV-115 | 1200 | 300 | 1/4| 120 1
Uv-116 | 1200 | 300 | 1/4| 120 1
UVv-117 | 1200 | 300 | 1/4| 120 1
Uv-118 | 1200 | 300 | 1/4| 120 1
UV-119 | 1200 | 300 | 1/4| 120 1
UV-120 | 1200 | 300 | 1/4| 120 1
Uv-121 | 1200 | 300 | 1/4| 120 1
Uv-122 | 1200 | 300 | 1/4| 120 1
UVv-123 | 1200 | 300 | 1/4| 120 1
UVv-124 | 1200 | 300 | 1/4| 120 1
UVv-125 | 1200 | 300 | 1/4| 120 1
UV-126 | 1200 | 300 | 1/4| 120 1
Uv-127 | 1200 | 300 | 1/4| 120 1
Uv-128 | 1200 | 300 | 1/4| 120 1
UVv-129 | 1200 | 300 | 1/4| 120 1
UV-130 | 1200 | 300 | 1/4| 120 1
UV-131 | 1200 | 300 | 1/4| 120 1

CEM ELECTRICAL
FAN
UNTTAG | SPEED | | .
CONTROL : HP 1voLTs| PHs
(ea)
AHU-1 CAV | 4590 | 1500 | 5 | 480 | 3
AHU-2 VAV | 7185| 750 | 75 | 480 | 3
AHU-3 CAV | 3000]| 750 480 | 3
AHU-4 CAV | 4125 | 1000 480 | 3
AHU-5 CAV |5350| 1500 | 5 | 480 | 3

C 0 N D E NS I N G RE MAI N ‘éar;:;o;?;()asr]e; Hardware Points Software Points
xhau
- Show On
UNITS TO RE MAIN Unit CFM Point Name Al AO BI BO AV BV Loop Sched | Trend | Alarm | Graphic
Tag Cooling Cooling Fan Status X X X
Unit Tag Service | Volts | Phase Maximum Minimum Exhaust Air Damper x x x
CFM CFM Fan Start/Stop X X X
Schedule X
CU-1 AH-1 480 3 VAV-1-A101 1260 250 ——— - -
CU2 AH2 480 3 VAV-1-A103 1250 250
' _ VAV-1-2/A106 1350 270
Cus AH-3 480 | 3 VAV-1-1/A106 1350 270 —
cu4 AH-4 480 3 VAV-1-A108 1310 260 F(;Ine xhaus Hardware Points Software Points
CU-5 AH-5 480 3 VAV-1-A118 1160 230 Show On
VAV-1-A120 1160 230 Point Name Al AO Bl BO AV BV Loop Sched Trend Alarm Graphic
VAV-1-A122 1160 230 Fan Status X X X
Exhaust Air Damper X X X
EXISTING BOILERS TO VAVIATZS 27 25 Fan StarvStop x x x
VAV-1-A124 1160 230 S
chedule X
REMAIN VAV-1-A126 1200 240 o Faure ” ”
Unit Tag |Capacity (MBH)| Flowate | Type VAV-1-A113 400 80
Gross | Net | GPM | Delta VAV-1-AT17 1450 290
VAV-1-A109 760 150
Inp ut OUtpu t T (F ) VAV-21 1500 300 gr;eorl;?ilo:)netecmr Hardware Points Software Points
B-1 3429 | 2763 | 980 =
VAV-2-2 1500 300 Show On
B-2 400 340 33.6 20 VAV-2-3 750 160 Point Name Al AO Bl BO AV BV Loop Sched Trend Alarm Graphic
Smoke Detector Status™ X X X X
VAV-2-4 1500 300 Smoke shutdown command X X X X
VAV-2-5 475 100
VAV-2-6 750 160
xﬁxj:; ;:8 128 D F/E;EHC;BIZI_CF?'I&'S?OM Hardware Points Software Points
VAV-2-9 300 60 Show On
VAV-2-10 1150 230 Point Name Al AO Bl BO AV BV Loop Sched Trend Alarm Graphic
Fan Status X X X
Fan Failure X X
Variable Frequency Drive Hardware Points Software Points
Interface Show On
EXIST I N G Roo F T O P U N ITS To Point Name Al AO BI BO AV BV  |Loop Sched Trend | Alarm | Graphic
Start / Stop* X X X
REMAIN Speed" x x x
SA |oa oA Indoor Fan Motor Motor Current Amps X X X
UnitTag | Type |Design | Min. |Max. | HP | Voitsion. | Voits [Phase voro Treaueney er 2 a -
Motor Runtime X X
Motor Speed RPM X X X
RTU-1 VAV 16000 |2360| 2360 | 20 480/3 208 3 In Fault Condition X " " "
RTU-2 CAV 3000 | 750 | 750 24 480/3 VFD Status X X X X

*Note: All VFDs shall have Start/Stop, Status and Speed as hardwired direct contact points.

Other listed points shall be pro- vided via a BACnet interface.
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DAMPER | X
(OPEN /CLOSE) TS PO
— TS PRIMARY 52 SUPPLY T >4 <
DPR IDMO ) RETURN o SUPPLY AR =8 AIR = <
AIR o8 AIR = & @
oM ] | | 7S | SPACE D &t

SPACE TEMP g o,

1s | TEMP VA O — © 228§
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S " geon
HWR >0 W3gn
DTR X ZPEH
RETURN AIR HWS O VLY O<C5REy
DAMPER DTS S = 6961

(MODULATING)
RETURN y soppLy, | TS FAN COIL UNIT SINGLE INLET TERMINAL
. - ° R ) CONTROL SCHEMATIC 4 JUNIT CONTROL SCHEMATIC
FLT-DP

AIR TERMINAL UNIT OPERATION UNOCCUPIED SET-POINT, THE HEAT SHALL CYCLE TO MAINTAIN A OZ'H-ZOZ?

EAN COIL UNITS — SEQUENCE OF OPERATIONS REDUCED SPACE TEMPERATURE. UNIT SHALL BE AT MINIMUM HEATING

HWS CFM WHEN HEAT IS ENERGIZED.

SCHEMATIC

DIRECT DIGITAL CONTROLS: DDC CONTROLS, ACTUATORS AND COSTS TO
MOUNT, CALIBRATE AND TEST THE SYSTEM SHALL BE THE RESPONSIBILITY OF
CONTROLS CONTRACTOR.

A PROGRAMMABLE CONTROLLER CAPABLE OF STAND—ALONE OPERATION WILL CONTROL THE
UNIT. THE UNIT WILL BE STARTED WVIA PRE-DETERMINED OPTIMUM START THROUGH THE
BUILDING AUTOMATION SYSTEM (BAS). THE UNIT WILL BE DE—ENERGIZED IN ACCORDANCE WITH
TIME SCHEDULES THROUGH THE BAS.

MORNING WARM-UP MODE: THE AIR VALVE ON THE TERMINAL UNIT
SHALL MODULATE TO THEIR MAXIMUM HEATING CFM AND THE HEATING
COIL SHALL CYCLE TO MAINTAIN THE OCCUPIED HEATING SET-POINT.

TERMINAL UNIT CONTROL:

GENERAL: THE UNIT IS A TWO PIPE (DUAL TEMPERATURE) FAN COIL UNIT WITH A DUAL

TERMINAL CONTROLLER PER TERMINAL UNIT.

THE BUILDING AUTOMATION SYSTEM SHALL PROVIDE THE ABILITY TO
AUTOMATICALLY COMMISSION AND CALIBRATE THE TERMINAL AIR
SYSTEM. THE FOLLOWING TESTS SHALL BE PERFORMED, AT A MINIMUM:
CALIBRATION OF THE AIR VALVE/DAMPER, VERIFICATION OF AIR FLOW
THROUGH THE TERMINAL BOX, VERIFICATION OF LOCAL REHEAT
PERFORMANCE.

OCCUPIED MODE:
CONTINUOUSLY.

IN OCCUPIED MODE, THE SUPPLY FAN WILL BE INDEXED ON AND WILL RUN
AIR HANDLING UNIT AH-3 THE BAS SHALL PERFORM THE FOLLOWING TERMINAL UNIT CONTROL
STRATEGIES AND PROVIDE THE POINTS AS LISTED ON THE DDC TERMINAL

POINT LIST AND THE SPECIFIED MONITORING AND DIAGNOSTICS.

TERMINATE WHEN THE SPACE TEMPERATURE RISES ABOVE THE UNOCCUPIED

UNOCCUPIED MODE: IN UNOCCUPIED MODE, THE FAN SHALL CYCLE ON AS REQUIRED TO
HEATING SET-POINT PLUS THE UNOCCUPIED HEATING DIFFERENTIAL (4F_  ADI).

THE BUILDING AUTOMATION SYSTEM (BAS) SHALL PERFORM THE FOLLOWING CONTROL
MAINTAIN SPACE SET POINTS.

STRATEGIES, APPROPRIATE TO THE GIVEN OCCUPANCY MODE OF THE SYSTEM, AS
DETERMINED BY THE USER-ADJUSTABLE TIME-OF-DAY SCHEDULE FOR THE SYSTEM. »  COOLING-
[OPTIMAL START AND UNOCCUPIED MODE APPLIES ONLY TO HVACU WITH TIME OF DAY
SCHEDULED OPERATION. VERIFY TIME SCHEDULE DURING OWNER’S TRAINING.

SET POINT CONTROL: THE BAS SHALL EDIT THE ZONE SPACE
TEMPERATURE SET-POINT OF EACH TERMINAL BOX. THE ZONE
TEMPERATURE SET-POINT SHALL BE OPERATOR ADJUSTABLE.
INDIVIDUAL ZONE SET-POINT AND CONTROL LOGIC SHALL RESIDE AT THE
ZONE LEVEL AND SHALL NOT BE DEPENDENT UPON THE BAS FOR
CONTROL. IN THE EVENT OF COMMUNICATION LOSS, THE BOX SHALL
CONTINUE TO CONTROL TO CURRENT SET-POINTS.

THE BUILDING AUTOMATION SYSTEM (BAS) SHALL PROVIDE THE ABILITY
TO INITIATE THE AUTO- COMMISSIONING/AUTO-CALIBRATION COMMAND
DIRECTLY FROM THE USER INTERFACE. SPECIAL SERVICE TOOLS SHALL
NOT BE REQUIRED. THE TERMINAL BOXES SHALL ALLOW THE OPERATOR
TO PERFORM ON AN INDIVIDUAL OR GROUP BASIS AUTO-COMMISSIONING
REPORT FOR THE TERMINAL AIR SYSTEM WHICH CONTAINS THE RESULTS
OF THE AUTO-COMMISSIONING/AUTO-CALIBRATION TESTS WHICH IS
PRINTABLE AND REMAIN IN MEMORY UNTIL THE NEXT AUTO-

SPACE TEMPERATURE CONTROL: THE UNIT SHALL INDEX MODE BASED ON DUAL TEMPERATURE
SYSTEM SETTING, IN COOLING MODE, ON A RISE IN SPACE TEMPERATURE ABOVE THE SETPOINT,
THE CONTROLLER WILL MODULATE THE CONTROL VALVE AT THE COIL. ON A DROP IN SPACE
TEMPERATURE, THE CONTROL VALVE WILL MODULATE CLOSED. IN HEATING MODE, ON A DROP
IN SPACE TEMPERATURE BELOW THE HEATING SET POINT, THE CONTROLLER WILL MODULATE THE
VALVE AT THE COIL. ON A RISE IN SPACE TEMPERATURE, THE REVERSE WILL OCCUR. UNIQUE
TEMPERATURE SET POINTS SHALL BE PROVIDED FOR OCCUPIED AND UNOCCUPIED MODE.

AHU SUPPLY FAN ENERGIZED; CONDENSING UNIT SHALL CYCLE.

THE BAS SHALL INITIATE THE NIGHT COOLING MODE WHEN THE TEMPERATURE FOR
THE SPACE BEING SERVED BY THE AHU IS5 GREATER. THAN 85F, (ADJ) NIGHT COOLING
SHALL TERMINATE WHEN THE SPACE TEMPERATURE FALLS BELOW THE UNOCCUPIED
COOLING SET-POINT PLUS THE UNOCCUPIED COOLING DIFFERENTIAL (4F. ADI).

[OPTIMAL START MODE:

THE BAS SHALL INITIATE THE OPTIMAL START MODE SUCH THAT THE AIR HANDLER
IS STARTED PRIOR TO WHEN THE SPACE BEING SERVED BY THE AHU IS SCHEDULED

REVISION DESCRIPTION

EAN COIL POINT LIST; .
TO BE OCCUPIED, TO ALLOW THE ZONE TEMPERATURE TO REACH THE PENDING OCCUPIED MODE COOLING CONTROL COOLING VALVE CONTROL: THE BAS SHALL CONTROL THE COOLING AIR COMMISSIONING TEST IS INITIATED. THIS REPORT SHALL CONTAIN, AT A
OCCUPIED HEATING OR COOLING SET-POINT. THE SYSTEM SHALL WAIT AS LONG AS : = - - Fan Coil- Dual T VALVE TO A FULLY OPEN, FULLY CLOSED, MAXIMUM CFM OR MINIMUM MINIMUM, THE FOLLOWING INFORMATION FOR EACH TERMINAL BOX IN
POSSIBLE BEFORE STARTING, SO THAT THE TEMPERATURE IN EACH ZONE REACHES . , an Coll - Dual Temp Hardware Polnts Software Points CFM POSITION BASED ON OPERATOR COMMANDS. THE OPERATOR SHALL THE SYSTEM. NAME OF TERMINAL BOX. DATE AND TIME THE TERMINAL
’ THE CONDENSING UNIT SHALL CYCLE TO MAINTAIN THE SPACE TEMPERATURE - -
THE OCCUPIED SET-POINT JUST IN TIME FOR SCHEDULED OCCUPANCY. VENTILATION SETPOINT Show On ALSO HAVE THE CAPABILITY TO ADJUST THE MAXIMUM AND MINIMUM BOX WAS TESTED. PRESENCE OF ANY ALARMS. SPACE TEMPERATURE AND
FUNCTIONS SHALL BE DISABLED WHEN THE AHU IS IN OPTIMAL START MODE AND ' Point Name Al AO BI BO AV BV Loop Sched Trend |Alarm Graphic AIRFLOW LIMITS OF THE AIR VALVE THROUGH THE BAS. SET-POINT. ACTIVE AIRFLOW (IN CFM). AIR VALVE/DAMPER POSITION AT g
OUTSIDE AIR DAMPERS SHALL BE CLOSED. OCCUPIED MODE HEATING CONTROL - Supply Air Temp X X X EVERY 5% INCREMENT. DISCHARGE AIR TEMPERATURE OF THE TERMINAL| £
Zone Setpoint Adjust X X OPERATING MODE: THE BAS SHALL PLACE THE BOX IN EITHER THE BOX WHEN THE HOT HEAT IS ACTIVE. z
THE BAS SHALL USE A SELF-ADJUSTING ALGORITHM TO CALCULATE THE ACTUAL THE CIRCULATION PUMP AND HEAT COIL CONTROL VALVE SHALL MODULATE Zone Tomp x x x OCCUPIED OR UNOCCUPIED MODE BASED ON AN OPERATOR ADJUSTABLE 2
TIME TO INITIATE OPTIMAL START FOR THE AHU AIR SYSTEM BASED ON THE MAINTAIN THE SPACE TEMPERATURE ——— - ~ - TIME SCHEDULE. SEPARATE HEATING AND COOLING SET-POINTS SHALL ~ ZONE THERMOSTATS: &
OCCUPIED SET-POINT, SPACE TEMPERATURE, OUTSIDE AIR TEMPERATURE, : : BE PROVIDED FOR EACH MODE THROUGH THE BAS. OTHER MODES
HISTORICAL OPTIMAL START PERFORMANCE DATA AND THE ASSOCIATED HEATING FREEZE PROTECTION: Heating Setpoint X X X AVAILABLE FOR SPECIAL APPLICATIONS SHALL INCLUDE FULL OPEN, THE ZONE THERMOSTATS SHALL BE ACCURATE TO WITHIN 1.0 DEGREES F.| & ]
OR COOLING OPTIMAL START RATE. ] _ ) , Cooling Setpoint X X X FULL CLOSED, MAXIMUM FLOW AND MINIMUM FLOW. & g
g&‘;gjﬁﬁﬁg DOWN AND GENERATE AN ALARM UPON RECEIVING A Schedule x THE ZONE THERMOSTAT SHALL BE INSTALLED TO AVOID RELAYING « g
AN EARLY START LIMIT SHALL BE PROVIDED TO PREVENT THE AHU FROM STARTING ' ‘ : OCCUPIED MODE: AS THE SPACE TEMPERATURE RISES ABOVE THE FALSE TEMPERATURES (LE. NOT CLOSE TO HEATING/COOLING SOURCES). S
PRIOR TO 120 MINUTES (ADJUSTABLE) BEFORE SCHEDULED OCCUPANCY. S COOLING SET-POINT, THE TERMINAL UNIT SHALL MODULATE TO ITS
THE OUTSIDE AIR DAMPER SHALL CLOSE.
MAXIMUM CFM SET-POINT. AS THE SPACE TEMPERATURE FALLS BELOW
THE AHU SHALL TRANSITION FROM OPTIMAL START MODE TO OCCUPIED MODE THE HEATING COIL VALVE SHALL OPEN TO 100% (ADJ COOLING SET-POINT, THE TERMINAL UNIT SHALL MODULATE TO ITS o >
WHEN THE CURRENT TIME IS EQUAL TO THE SCHEDULED START TIME. i o (AR MINIMUM CFM SET-POINT. UPON A FURTHER DECREASE IN SPACE % & g
THE UNIT SHALL ONLY BE RESET MANUALLY. THE MANUAL RESET BUTTON SHALL TEMPERATUEE» THE TERMINAL UNIT SHALL MSDULATE TOAHEATING CFM 212 5| w
1. COOLING: BE LOCATED AS SUCH TO BE EASILY ACCESSIBLE BY THE TECHNICIAN. SYMBOL LEGEND AND THE HEATING COIL (WHEN PROVIDED) SHALL MODULATE. S| |5 S
THE BAS SHALL INITIATE THE OPTIMAL START — COOLING MODE WHEN OPTIMAL SAFETY INTERLOCK: UNOCCUPIED MODE: DURING THIS MODE, THE AIR VALVE ON THE TERMINAL >_,
START MODE FOR THE AHU HAS BEEN INITIATED AND THE AVERAGE TEMPERATURE SYMBOL DESCRIPTION UNIT SHALL BE CLOSED. WHEN REQUIRED BY THE m
OF THE SPACE IS WARMER THAN ITS OCCUPIED COOLING SET-POINT. ALL THE FOLLOWING SHALL DE-ENERGIZE THE AHU SUPPLY FAN: DUCT DETECTOR. LOW
VENTILATION FUNCTIONS ARE DISABLED WHILE OPERATING IN OPTIMAL START LIMIT THERMOSTAT ACTIVATION, HIGH PRESSURE SWITCH (476" ADJUSTABLE). TEMPERATURE SENSOR <
MODE AND THE OUTSIDE AIR DAMPERS SHALL BE CLOSED. DEMAND CONTROL VENTILATION: MOTORIZED DAMPER Air Terminal Unit Hardware Points Software Points E Q N
i
THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO LOWER THE SPACE OUTSIDE AIR INTAKE SHALL BE PROVIDED WITH A MOTORIZED DAMPER. ON UNIT AIRFLOW MONITORING STATION Show On EI':| m o2
TEMPERATURE TO THE OCCUPIED COOLING SET-POINT WHEN THE MODE OF THE AHU START UP, THE OUTSIDE AIR INTAKE DAMPER SHALL REMAIN CLOSED UNTIL THE Point Name Al AO B | eo AV BV |Loop Sched | Trend |Alarm | Graphic vl
: ONCE RETURN AIR TEMPERATURE IS SATISFIED, THE OUTSIDE AIR DAMPER SHALL : : T
OPEN TO THE OCCUPIED MINIMUM SETPOINT. QUTSIDE AIR DAMPERS AND SHALL DUCT SMOKE DETECTOR Discharge Arr Temp X X . Er: <ﬂ 9
THE CONDENSING UNIT AND THE AIR HANDLER FAN SHALL CYCLE UNTIL MODULATE AS REQUIRED TO MAINTAIN MINIMUM OUTSIDE AIR FLOW. THE OUTSIDE HIGH PRESSURE SENSOR Zone Temp X X X E m - E'
THE SPACE TEMPERATURE IS SATISFIED. Zone Setpoint Adjustment (where required) X X X
STATIC PRESSURE SENSOR e ey x x : = % ;ﬂ
AIR INTAKE DAMPER SHALL BE CLOSED WHILE UNIT IS IN THE UNOCCUPIED MODE. . :
HEATING: Reheating Valve (when required) X X X
- BAS SHALL BE CAPABLE OF OPENING AND CLOSING OUTSIDE AIR DAMPERS. CO2 HUMIDITY SENSOR Zone Damper ” ” ” <Qﬂ U @)
THE BAS SHALL INITIATE THE OPTIMAL START — HEATING MODE WHEN OPTIMAL SENSOR MOUNIED IN THE RETURN DUCT SHALL MODULATE THE OUTSIDE AIR CURRENT SENSOR Rirfow Sewom X . X Z I:_I__-'l‘ =z
START MODE HAS BEEN INITIATED AND THE SPACE TEMPERATURE IS COOLER THAN ~ DAMPER BASED ON CO2 LEVELS IV THE SPACE. DAMPER SHALL MODULATE OPEN Cooling Sepomt ” - ” @ —
ITS OCCUPIED HEATING SET- POINT.. ALL VENTILATION FUNCTIONS ARE DISABLED FROM THE OCCUPIED MINIMUM SETPOINT OF 600 PPM ABOVE OA CO2 LEVEL, TO A Teatna Lo - e =) = =
WHILE OPERATING IN OPTIMAL START MODE AND THE OUTSIDE AIR DAMPERS SHALL ~ DESIGN MAXIMUM AT 1000 PPM ABOVE OA CO2ZLEVEL. AN ALARM SHALL BE : : — B e
BE CLOSED. ACTIVATED IF THE SPACE CO2 LEVEL RISES ABOVE 1000 PPM ABOVE OA CO2 LEVEL. Heating Setpoint X X X o m ®)
Percent of Time Satisfied X X ‘
THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO RAISE THE Heating Mode X X p—] ~ 2
AVERAGE SPACE TEMPERATURE TO THE OCCUPIED HEATING SET-POINT WHEN THE Schedule X Qf' () Df. <:
MODE OF THE AHU IS HEATING AND THE SPACE TEMPERATURE IS ABOVE THE SET- <ﬂ @) <[: m
POINT. F = 0 L
THE CIRCULATION PUMP SHALL CYCLE ON AND THE HOT WATER COIL CONTROL AHU -3 OUTSIDE ] o~ 0O
VALVE SHALL FULLY OPEN AND THE AIR HANDLER FAN SHALL OPERATE TO MAINTAIN Hardware Points Software Points g AIR
SETPOINT. Show On 1 = m
Point Name Al AO BI BO AV BV Loop Sched Trend Alarm Graphic ; |J‘
UNOCCUPIED MODE: Nixed Air Tomp ” ” ” DPR UNIT VENTILATORS — SEQUEN OPERATION 3 <f|
THE BAS SHALL PLACE THE MEMBERS OF THE AHU SYSTEM INTO OFF/STANDBY Return Afr Carb_or_l Dioxide PPM X X X DM O A PROGRAMMABLE CONTROLLER CAPABLE OF STAND—ALONE OPERATION WILL CONTROL THE
Return Air Humidity X X X DM UNIT. THE UNIT WILL BE STARTED VIA PRE-DETERMINED OPTIMUM START THROUGH THE
MODE AS DETERMINED BY THE USER-ADIUSTABLE TIMI-OF-DAY SCHEDULE FOR THE - 22 : : : O BULDING AUTOMATION SYSTEM (BAS). THE UNIT WIL BE DE~ENERGIZED IN ACGORDANCE WITH
- : DPR TIME SCHEDULES THROUGH THE BAS.
DAMPERS SHALL BE CLOSED. Return Air Temp X X X -
Supply Air Temp X X X P TS GENERAL: THE UNIT IS A TWO PIPE (DUAL TEMPERATURE) UNIT VENTILATOR WITH A DUAL
AFTER THE ZONE HAS BEEN COMMANDED TO UNOCCUPIED, THE BAS SHALL Zone Setpoint Adjust X X RETURN o = SUPPLY TEMPERATURE WATER COIL FOR COOLING AND HEATING, 2 DAMPERS FOR RETURN AIR/OUTSIDE —
COMMAND THE ASSOCIATED AHU TO UNOCCUPIED MODE. SUPPLY FAN SHALL BE Zone Temp " X X AIR A a8 AIR AIR CONTROL, AND A SUPPLY FAN. o
SHUT DOWN, HEATING COIL CONTROL VALVE SHALL CLOSE, CONDENSING UNIT St oo ~ ~ ~ A m
OPERATION SHALL CEASE, OUTDOOR AIR DAMPER SHALL BE CLOSED, AND ALL - g J P OCCUPIED MODE: IN OCCUPIED MODE, THE SUPPLY FAN WILL BE INDEXED ON AND WLL RUN
VENTILATION FUNCTIONS SHALL BE DISABLED. Heating Coil Valve X X X SPACE CONTINUOUSLY. -
Freezestat X X X X TS Z m
NIGHT SETBACK MODE: Smoke Detector " " " " TEMP UNOCCUPIED MODE: IN UNOCCUPIED MODE, THE FAN SHALL CYCLE ON AS REQUIRED TO
Supoly Fan Sau - - - VA O MAINTAIN SPACE SET POINTS. @) B
DURING SCHEDULED UNOCCUPIED HOURS, THE AHU SHALL BE CONTROLLED BY THE Zone Override " " " SPACE_ TEMPERATURE CONTROL: THE UNIT SHALL INDEX MODE BASED ON DUAL TEMPERATURE @) —
BAS TO MAINTAIN THE UNOCCUPIED HEATING AND COOLING SET-POINTS, AS Supply Fan Fault X X X SYSTEM SETTING, IN COOLING MODE, ON A RISE IN SPACE TEMPERATURE ABOVE THE SETPOINT, <
APPROPRIATE. VENTILATION FUNCTIONS ARE DISABLED, THE OUTDOOR AIR DAMPER Hoating Setpomt ” DTR THE CONTROLLER WLL MODULATE THE CONTROL VALVE AT THE COIL TO MAINTAIN IJ
SHALL REMAIN CLOSED, UNLESS OUTDOOR AIR IS USED FOR ECONOMIZING DURING Coo S - TEMPERATURE SET POINT. ON A DROP IN SPACE TEMPERATURE, THE CONTROL VALVE WILL < 2
UNOCCUPIED ZONE COOLING. UNLESS OTHERWISE STATED, THE AHU SUPPLY FAN ooling Setpoint X X X DTS MODULATE CLOSED. IN HEATING MODE, ON A DROP IN SPACE TEMPERATURE BELOW THE ]
SHALL OPERATE IN THE AUTOMATIC CONTROL MODE, CYCLING ON ONLY WHEN Supply Fan Star/Stop X X X HEATING SET POINT, THE CONTROLLER WILL MODULATE THE VALVE OPEN TO THE COLL. ON A @)
HEATING OR COOLING IS NEEDED. Return Air Carbon Dioxide PPM Setpoint X X X RISE IN SPACE TEMPERATURE, THE REVERSE WILL OCCUR. UNIQUE TEMPERATURE SET POINTS i m
High Return Air Carbon Dioxide Concentration ” SHALL BE PROVIDED FOR OCCUPIED AND UNOCCUPIED MODE. Z O
1. HEATING: High Return Air Humidity X UNIT VENTILATOR POINT LIST; < U)
High S ly Air Tem
AHU SUPPLY FAN ENERGIZED, HEATING COIL CONTROL VALVE SHALL FULLY OPEN H;gh S:pply AirTemp - UNIT VENTILATOR o _ _ L
AND CIRCULATION PUMP SHALL CYCLE ON. - g | Fpp YF - P 2 C O N TR O L S C l_l E M A Tl C Unit Ventilator - Dual Temp Hardware Points Software Points O
upply Fan Failure X Show On
THE BAS SHALL INITIATE THE NIGHT HEATING MODE WHEN THE TEMPERATURE FOR THE Supply Fan in Hand X X N TS Point Name Al AO Bl BO AV BV Loop Sched Trend |Alarm Graphic m
SPACE BEING SERVED BY THE AHU IS LESS THAN 355F (ADJ). NIGHT HEATING SHALL Supply Air Temp X X X 2
Zone Setpoint Adjust X X L
Zone Temp X X X ',E
Valve Position X X X E
Mixed Air Dampers X X X B
Heating Setpoint X SHEET
Cooling Setpoint X X X
Schedule X ‘-\ {‘ 6
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AIR HANDLING UNIT AH—-2 VARIABLE-FREQUENCY DRIVE IS AT THE MAXIMUM SPEED SETTING.

THE BUILDING AUTOMATION SYSTEM (BAS) SHALL PERFORM THE FOLLOWING VAV AIR SYSTEM (VAS) CONTROL STRATEGIES, APPROPRIATE TO THE GIVEN
OCCUPANCY MODE OF THE SYSTEM, AS DETERMINED BY THE USER—ADJUSTABLE TIME—OF—DAY SCHEDULE FOR THE SYSTEM. OPTIMAL START AND

UNOCCUPIED MODE APPLIES ONLY TO HVACU WITH TIME OF DAY SCHEDULED OPERATION. VERIFY TIME SCHEDULE DURING OWNER'S TRAINING.

WHEN ALL AIR TERMINAL DAMPERS ARE LESS THAN 65 PERCENT (ADJ.) OPEN, THE SUPPLY FAN DISCHARGE DUCT STATIC PRESSURE SET—POINT SHALL

BE RESET DOWNWARD BY 0.3 IN W.C. (ADJ.), AT A FREQUENCY OF 15 MINUTES (ADJUSTABLE), UNTIL AT LEAST ONE DAMPER IS MORE THAN 65
PERCENT OPEN OR THE STATIC PRESSURE SET—POINT HAS RESET DOWNWARD TO THE SYSTEM MINIMUM DUCT STATIC PRESSURE SET—POINT.

OPTIMAL START MODE: AIR TERMINAL UNITS IN CALIBRATION OR AUTO COMMISSIONING MODE SHALL NOT IMPACT THE CRITICAL ZONE CALCULATION.

THE BAS SHALL INITIATE THE OPTIMAL START MODE SUCH THAT THE VAV AIR HANDLER IS STARTED AND AIR TERMINAL UNITS SERVING THE VAS ARE
ENABLED PRIOR TO WHEN THE SPACE BEING SERVED BY THE VAS IS SCHEDULED TO BE OCCUPIED, TO ALLOW THE ZONE TEMPERATURE TO REACH THE
PENDING OCCUPIED HEATING OR COOLING SET—POINT. THE SYSTEM SHALL WAIT AS LONG AS POSSIBLE BEFORE STARTING, SO THAT THE TEMPERATURE
IN EACH ZONE REACHES THE OCCUPIED SET—POINT JUST IN TIME FOR SCHEDULED OCCUPANCY. VENTILATION FUNCTIONS SHALL BE DISABLED WHEN THE
VAS IS IN OPTIMAL START MODE AND OUTSIDE AIR DAMPERS SHALL BE CLOSED.

THE BAS SHALL USE A SELF—ADJUSTING ALGORITHM TO CALCULATE THE ACTUAL TIME TO INITIATE OPTIMAL START FOR THE VAV AIR SYSTEM BASED ON

STATIC PRESSURE SET—POINT HAS RESET UPWARD TO THE SYSTEM MAXIMUM DUCT STATIC PRESSURE SET—POINT OR THE SUPPLY FAN

THE CONTROL BANDS, SET—POINT INCREMENT VALUES, SET—POINT DECREMENT VALUES AND ADJUSTMENT FREQUENCIES SHALL BE ADJUSTED TO
MAINTAIN MAXIMUM STATIC PRESSURE OPTIMIZATION WITH STABLE SYSTEM CONTROL AND MAXIMUM COMFORT CONTROL.

OCCUPIED MODE COOLING CONTROL:

THE DUAL TEMPERATURE WATER VALVE SHALL MODULATE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE AT THE DISCHARGE COOLING SET—POINT FOR
THE AIR HANDLERS. THE VAV'S SHALL MODULATE THE AIR FLOW TO MAINTAIN THE ZONE TEMP PER THE COOLING SET POINT. IF THE DUAL

=z
THE OCCUPIED SET—POINT, SPACE TEMPERATURE, OUTSIDE AIR TEMPERATURE, HISTORICAL OPTIMAL START PERFORMANCE DATA AND THE ASSOCIATED TEMPERATURE WATER VALVE CANNOT MAINTAIN DISCHARGE AIR TEMPERATURE SETPOINT, THE CONTROL VALVE SHALL CLOSE AND THE CONDENSING UNIT E
HEATING OR COOLING OPTIMAL START RATE. SHALL BE INDEXED FOR OPERATION. &
w
L
AN EARLY START LIMIT SHALL BE PROVIDED TO PREVENT THE VAS FROM STARTING PRIOR TO 120 MINUTES (ADJUSTABLE) BEFORE SCHEDULED SUPPLY AIR TEMPERATURE RESET: o
OCCUPANCY. &
THE SUPPLY AIR TEMPERATURE SETPOINT SHALL RESET BASED ON OUTSIDE AIR g
THE VAS SHALL TRANSITION FROM OPTIMAL START MODE TO OCCUPIED MODE WHEN THE CURRENT TIME IS EQUAL TO THE SCHEDULED START TIME. TEMPERATURE. &
1. COOLING: AS OUTSIDE AIR TEMPERATURE RISES FROM 35F TO 57F, THE SUPPLY AIR TEMPERATURE SETPOINT SHALL RESET DOWNWARDS FROM 65F TO 55F. %
'_
<
THE BAS SHALL INITIATE THE OPTIMAL START — COOLING MODE WHEN OPTIMAL START MODE FOR THE VAS HAS BEEN INITIATED AND THE AVERAGE IF RETURN AIR RELATIVE HUMIDITY EXCEEDS 65% UNIT SHALL REVERT TO 55F SUPPLY AIR TEMPERATURE REGARDLESS OF RESET SCHEDULE. >
TEMPERATURE OF THE SPACE IS WARMER THAN ITS OCCUPIED COOLING SET—POINT. ALL VENTILATION FUNCTIONS ARE DISABLED WHILE OPERATING IN S
OPTIMAL START MODE AND THE OUTSIDE AIR DAMPERS SHALL BE CLOSED. QCCUPIED MODE HEATING CONTROL: >
(v
THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO LOWER THE SPACE TEMPERATURE TO THE OCCUPIED COOLING SET—POINT WHEN THE HEATING DURING OCCUPIED MODE SHALL BE CONTROLLED VIA THE AIR TERMINAL UNITS. THE DUAL TEMPERATURE COIL VALVE SHALL MODULATE TO < ”
MODE OF THE VAS IS COOLING AND THE SPACE TEMPERATURE IS ABOVE THE OCCUPIED COOLING SET—POINT. MAINTAIN DISCHARGE AIR TEMPERATURE. 5 N
] N
N N
EACH AIR TERMINAL UNIT IN THE VAV AIR SYSTEM SHALL CONTROL TO ITS OCCUPIED COOLING SET—POINT AND SHALL MODULATE BOX AIRFLOW TO ECONOMIZER — ENTHALPY ENABLE: ~ <
MAINTAIN THE SPACE TEMPERATURE SET— POINT FOR THE ZONE BEING SERVED BY THE AIR TERMINAL UNIT. AUXILIARY HEAT IN THE AIR TERMINAL UNIT 8
IS DISABLED. THE MIXED AIR TEMPERATURE SET POINT SHALL BE 2°F (ADJ.) LESS THAN THE SUPPLY AIR TEMPERATURE SET POINT. THE CONTROLLER SHALL
MEASURE THE MIXED AIR TEMPERATURE AND MODULATE THE ECONOMIZER DAMPERS IN SEQUENCE TO MAINTAIN THIS SET POINT.
THE AIR HANDLER SHALL MODULATE ITS AIRFLOW TO MAINTAIN THE DUCT STATIC o .
PRESSURE SET— POINT. THE OUTSIDE AIR DAMPER SHALL CLOSE AND THE RETURN AIR DAMPER SHALL OPEN AHU-2 el I
WHEN THE UNIT IS OFF. § ~ | 8
z ' Hard Point Soft Point HEN-
THE ECONOMIZER SHALL BE ENABLED WHENEVER OUTSIDE AIR TEMPERATURE IS LESS THAN 65F (ADJ.) AND THE OUTSIDE AIR ENTHALPY IS LESS THAN arcware oms ortware Tonts SI&S|5| 3
THE BAS SHALL INITIATE THE OPTIMAL START — HEATING MODE, AIR TERMINAL UNIT LOCAL HEAT, WHEN OPTIMAL START MODE HAS BEEN INITIATED AND 22BTU/LB (ADJ.) AND THE OUTSIDE AR TEMPERATURE IS LESS THAN THE RETURN AIR TEMPERATURE AND THE OUTSIDE AIR ENTHALPY IS LESS THAN Show On
THE AVERAGE SPACE TEMPERATURE IS COOLER THAN ITS OCCUPIED HEATING SET—POINT. ALL VENTILATION FUNCTIONS ARE DISABLED WHILE OPERATING THE RETURN AIR ENTHALPY AND THE FAN STATUS IS ON. Point Name Al AO BI BO AV BV Loop Sched Trend | Alarm | Graphic >-|
IN OPTIMAL START MODE AND THE OUTSIDE AIR DAMPERS SHALL BE CLOSED. Buiding Swic Prossure ” - ” m
THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO RAISE THE AVERAGE SPACE TEMPERATURE TO THE OCCUPIED HEATING SET—POINT WHEN Iggs":g?"fmz?;ﬂg‘"" CLOSE TO 0% (ADJ.) WHENEVER THE FREEZESTAT IS ON OR THE MIXED AIR TEMPERATURE IS LESS THAN 35T (ADJ) OR ON Mixed Arr Temp X X X <[:
THE MODE OF THE VAS IS HEATING AND THE AVERAGE SPACE TEMPERATURE IS BELOW THE SET—POINT. : Outside Air Temp (*can be one for building) X" x* X X E
1.ALARMS SHALL BE PROVIDED AS FOLLOWS: Return Air Carbon Dioxide PPM X X X AN
EACH AIR TERMINAL UNIT IN THE VAV AIR SYSTEM SHALL CONTROL TO ITS OCCUPIED HEATING SET—POINT AND SHALL MODULATE BOX AIRFLOW TO STV - - - Z, m S
EAEINT:QTEEHE SPACE TEMPERATURE SET— POINT FOR THE ZONE BEING SERVED BY THE AIR TERMINAL UNIT. AUXILIARY HEAT IN THE AIR TERMINAL UNIT HIGH MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS 5F (ADJ) GREATER THAN SET POINT. e - - - ] o2 N
. Return Air Temp X X X 2 CD
THE AIR HANDLER SHALL MODULATE ITS AIRFLOW TO MAINTAIN THE DUCT STATIC LOW MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS 5F (ADJ.) LESS THAN SET POINT. Supoiy AT Saic Prossure - - - - = — o2 Z
PRESSURE SET— POINT. _ =] O
DEHUMIDIFICATION: Supply Air Temp x x x — —
UNOCCUPIED MODE:_ Dual Temperature Water Valve X X X Eﬂ m ~ B
PROVIDE ALL NECESSARY SENSORS FOR DEHUMIDIFICATION CONTROL AT EACH AR ExaustA Dampor ~ ~ — O <:
THE BAS SHALL PLACE THE MEMBERS OF THE VAV AIR SYSTEM INTO OFF /STANDBY MODE AS DETERMINED BY THE USER—ADJUSTABLE TIME—OF—DAY HANDLER. Condensing Unit- Cooling Output ~ ” ~ Z :>
SCHEDULE FOR THE SYSTEM. THE AIR TERMINAL UNITS SHALL CONTROL TO THEIR INDIVIDUAL UNOCCUPIED TEMPERATURE SET—POINTS, AND ALL —
VENTILATION FUNCTIONS SHALL BE DISABLED AND OUTSIDE AIR DAMPERS SHALL BE CLOSED. AIR TERMINAL UNIT LOCAL REMEAT IS DISABLED WHILE THE THE CONTROLLER SHALL MEASURE THE RETURN AIR HUMIDITY AND OVERRIDE THE COOLING SEQUENCE TO MAINTAIN A RETURN AIR HUMIDITY SETPOINT Mixed Air Dampers X X X Q U ®)
OF 60% RH (ADJ.). THE DEHUMIDIFICATION SHALL TURN OFF WHENEVER THE RETURN AIR HUMIDITY DROPS BELOW 55% RH (ADJ.). Supply Fan VFD Speed » " " <ﬂ -~
VAS IS IN UNOCCUPIED MODE. pply P Z |:'I':| Z
Freezestat X X X X ( >
AFTER THE AIR TERMINAL UNITS HAVE BEEN COMMANDED TO UNOCCUPIED, THE VAS SHALL COMMAND THE ASSOCIATED AHU TO UNOCCUPIED MODE. WHEN DEHUMIDIFICATION MODE IS ENGAGED PER THE REQUIREMENTS ABOVE, THE UNIT SHALL GO TO COOLING MODE WITH THE TERMINAL UNITS Fion Statio Shutdown ” ” ” ” % el SR €3
SUPPLY FAN SHALL BE SHUT DOWN, DUAL TEMPERATURE WATER COIL CONTROL VALVE SHALL CLOSE, CONDENSING UNIT SHALL CYCLE OFF, OUTDOOR PROVIDING SPACE TEMPERATURE CONTROL. Q m
AIR DAMPER SHALL BE CLOSED, AND ALL VENTILATION FUNCTIONS SHALL BE DISABLED. Smoke Detector X X X X e E |
DEHUMIDIFICATION SHALL BE ENABLED WHENEVER FAN STATUS IS ON AND RETURN AIR HUMIDITY EXCEEDS 60% (ADJ.) RELATIVE HUMIDITY IN EITHER Supply Fan Status X ” X I:'rJ m O
NIGHT SETBACK MODE: OCCUPIED OR UNOCCUPIED MODE. Supply Fan VFD Fault x x X |J‘ — N
1 . Supply Fan Start/Stop X X X ‘ m
DURING SCHEDULED UNOCCUPIED HOURS, THE VAV AIR SYSTEM SHALL BE CONTROLLED BY THE BAS TO MAINTAIN THE UNOCCUPIED HEATING AND -ALARMS SHALL BE PROVIDED AS FOLLOWS: — _ : m @) <:',
COOLING SET—POINTS, AS APPROPRIATE. VENTILATION FUNCTIONS ARE DISABLED, THE OUTDOOR AIR DAMPER SHALL REMAIN CLOSED, UNLESS OUTDOOR Building Static Pressure Set- point X X O <ﬂ m
AIR IS USED FOR ECONOMIZING DURING UNOCCUPIED ZONE COOLING. UNLESS OTHERWISE STATED, THE AHU SUPPLY FAN SHALL OPERATE IN THE HIGH RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS 10% RH (ADJ.) GREATER THAN SETPOINT. Dehumidification Setpoint x X X <ﬂ
AUTOMATIC CONTROL MODE, CYCLING ON ONLY WHEN HEATING OR COOLING IS NEEDED. Economizer Mixed Ar Temp Setpoint ” . ” 2 @) m
1 ' LOW RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS 10% RH (ADJ.) LESS THAN SETPOINT. Rotom Ar Carbon Dioxids PPV Sepom: ~ ~ ~ >~ 0O
FREEZE PROTECTION: Supply Air Static Pressure Setpoint X X X W m
AHU SUPPLY FAN ENERGIZED, AIR TERMINAL UNIT LOCAL REHEAT IS USED. Supply Air Temp Setpoint x X X = ‘
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A FREEZESTAT STATUS. Emergency Shutdown ~ ” ” ~ - —
THE BAS SHALL INITIATE THE NIGHT HEATING MODE WHEN THE TEMPERATURE FOR THE SPACE BEING SERVED BY THE VAS IS LESS THAN 55 DEGREES F ———— — ] <f|
(ADJUSTABLE) IN A MINIMUM OF 3 ROOMS, (ADJUSTABLE). NIGHT HEATING SHALL TERMINATE WHEN THE SPACE TEMPERATURE RISES ABOVE THE THE OUTSIDE AIR DAMPER SHALL CLOSE. 00 TOTh 717 ~abon ioxide voncenreTon X
UNOCCUPIED HEATING SET—POINT PLUS THE UNOCCUPIED HEATING DIFFERENTIAL (4 DEGREES F, ADJUSTABLE). High Return Arr Humidity X
THE DUAL TEMPERATURE COIL VALVE SHALL OPEN TO 100% (ADJ.). High Supply Air Temp X
EACH AIR TERMINAL UNIT THAT IS ASSOCIATED WITH THE VAS SHALL CONTROL TO ITS UNOCCUPIED HEATING SET-POINT, AND SHALL MODULATE BOX High Supply Ar Temp "
AIRFLOW TO MAINTAIN THE SPACE TEMPERATURE SET— POINT FOR THE ZONE BEING SERVED BY THE AIR TERMINAL UNIT. THE UNIT SHALL ONLY BE RESET MANUALLY. THE MANUAL RESET BUTTON SHALL BE LOCATED AS SUCH TO BE EASILY ACCESSIBLE BY THE TECHNICIAN. Suppy Fan Faiore =
THE AIR HANDLER SHALL OPERATE TO MAINTAIN DUCT STATIC PRESSURE WHILE IN SAFETY INTERLOCK: Supply Fan in Hand X X ]
NIGHT HEAT MODE.
THE FOLLOWING SHALL DE—ENERGIZE THE AHU SUPPLY FAN: DUCT DETECTOR, LOW LIMIT THERMOSTAT ACTIVATION, HIGH PRESSURE SWITCH (4"—6” (@)
THE AIR TERMINAL UNIT SHALL CONTROL ITS AIRFLOW TO ITS MAXIMUM HEAT SET— ADJUSTABLE). m
POINT.
BUILDING PRESSURIZATION: E |
2.C00LING: Z N
THE OUTSIDE AIR DAMPERS AND RELIEF AIR DAMPERS SHALL MODULATE IN SEQUENCE TO MAINTAIN BUILDING PRESSURE. FOR EXAMPLE IF THE OA
AHU SUPPLY FAN ENERGIZED DAMPER IS OPEN 20% THE ASSOCIATED RELIEF AIR DAMPERS SHALL OPEN 20%. ON®)
THE BAS SHALL INITIATE THE NIGHT COOLING MODE WHEN THE TEMPERATURE FOR THE SPACE BEING SERVED BY THE VAS IS GREATER THAN 85 THERE SHALL BE ONE BUILDING PRESSURE SENSOR PER AIR HANDLER. ;‘ EI
DEGREES F, (ADJUSTABLE) FOR A MINIMUM OF THREE ROOMS (ADJUSTABLE). NIGHT COOLING SHALL TERMINATE WHEN THE SPACE TEMPERATURE FALLS <:
BELOW THE UNOCCUPIED COOLING SET—POINT PLUS THE UNOCCUPIED COOLING DIFFERENTIAL (4 DEGREES F, ADJUSTABLE). THERE SHALL BE AN ALARMED CONDITION FOR SPACE PRESSURIZATION RISING MORE THAN 25% (ADJ.) ABOVE THE SETPOINT AND FOR SPACE SYMBOL LEGEND — 2
PRESSURIZATION FALLING MORE THAN 25% (ADJ.) BELOW THE SETPOINT. <:
EACH AIR TERMINAL UNIT THAT IS ASSOCIATED WITH THE VAS SHALL CONTROL TO ITS UNOCCUPIED COOLING SET—POINT, AND SHALL MODULATE BOX &) =]
AIRFLOW TO MAINTAIN THE SPACE TEMPERATURE SET— POINT FOR THE ZONE BEING SERVED BY THE AIR TERMINAL UNIT. DEMAND CONTROL VENTILATION:
SYMBOL DESCRIPTION — m
THE AIR HANDLER SHALL OPERATE TO MAINTAIN DUCT STATIC PRESSURE WHILE IN OUTSIDE AIR INTAKE SHALL BE PROVIDED WITH A MOTORIZED DAMPER. ON UNIT START UP, THE OUTSIDE AIR INTAKE DAMPER SHALL REMAIN CLOSED Z O
NIGHT COOLING MODE. UNTIL THE RETURN AIR TEMPERATURE RISES ABOVE 65° F (ADJ) OR FALLS BELOW 75° F. (ADJ). ONCE RETURN AIR TEMPERATURE IS SATISFIED, THE TEMPERATURE SENSOR <[: N
OUTSIDE AIR DAMPER SHALL OPEN TO THE OCCUPIED MINIMUM SETPOINT. OUTSIDE AIR DAMPERS AND SHALL MODULATE AS REQUIRED TO MAINTAIN MOTORIZED DAMPER m
STATIC PRESSURE OPTIMIZATION: MINIMUM OUTSIDE AIR FLOW. THE OUTSIDE AIR INTAKE DAMPER SHALL BE CLOSED WHILE UNIT IS IN THE UNOCCUPIED MODE. BAS SHALL BE CAPABLE
OF OPENING AND CLOSING OUTSIDE AIR DAMPERS. CO2 SENSOR MOUNTED IN THE RETURN DUCT SHALL MODULATE THE OUTSIDE AIR DAMPER BASED ON [ AF | O
THE BUILDING AUTOMATION SYSTEM (BAS) SHALL CONTINUOUSLY MONITOR THE DAMPER POSITION OF ALL AIR TERMINAL UNITS. THE DISCHARGE DUCT CO2 LEVELS IN THE SPACE. DAMPER SHALL MODULATE OPEN FROM THE OCCUPIED MINIMUM SETPOINT OF 600 PPM ABOVE OA CO2 LEVEL, TO DESIGN m AIRFLOW MONITORING STATION
STATIC PRESSURE SHALL BE SENSED 2/3 OF THE DISTANCE FROM THE DISCHARGE OF EACH ROOFTOP/AIR HANDLING UNIT. THE SENSOR MUST BE MAXIMUM AT 1000 PPM ABOVE OA CO2 LEVEL. AN ALARM SHALL BE ACTIVATED IF THE SPACE CO2 LEVEL RISES ABOVE 1000 PPM ABOVE OA CO2 DIFFERENTIAL PRESSURE SENSOR E":'
MOUNTED IN A NON—TURBULENT LOCATION. LABEL THE LOCATION OF THE SENSOR ON THE CEILING. THE BAS SHALL ALSO READ THE STATUS ON THE LEVEL. 2
SUPPLY AIR SENSOR AND DISPLAY THE PRESSURE READING ON THE STATUS SCREEN. PROVIDE A HIGH—PRESSURE SWITCH AT THE UNIT WITH A DUCT SMOKE DETECTOR
SETPOINT BETWEEN 4” AND 6” (ADJUSTABLE). L
HIGH PRESSURE SENSOR =
THE BUILDING AUTOMATION SYSTEM SHALL MONITOR THE DAMPER POSITION OF ALL AIR TERMINAL UNITS AND DETERMINE EACH AIR TERMINAL CRITICAL =
ZONE VAV TERMINAL (CZ), WHICH IS THE AIR TERMINAL UNIT THAT IS THE WIDEST OPEN. STATIC PRESSURE SENSOR =
HUMIDITY SENSOR
WHEN ANY AIR TERMINAL DAMPER IS MORE THAN 75 PERCENT (ADJ.) OPEN, THE SUPPLY FAN DISCHARGE DUCT STATIC PRESSURE SET—POINT SHALL SHEET
BE RESET UPWARD BY 0.3 IN W.C. (ADJ.), AT A FREQUENCY OF 15 MINUTES (ADJ.), UNTIL NO DAMPER IS MORE THAN 75 PERCENT OPEN OR THE CURRENT SENSOR
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AIR HANDLING UNITS AH—1 AND AH-=5 1. ALARMS SHALL BE PROVIDED AS FOLLOWS:
THE BUILDING AUTOMATION SYSTEM (BAS) SHALL PERFORM THE FOLLOWING CAV AIR SYSTEM (CAS) CONTROL STRATEGIES, APPROPRIATE HIGH MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS 5F (ADJ.) GREATER THAN SET POINT.
TO THE GIVEN OCCUPANCY MODE OF THE SYSTEM, AS DETERMINED BY THE USER—ADJUSTABLE TIME-OF—DAY SCHEDULE FOR THE
AIR HANDLING UNIT AH—4
SYSTEM. OPTIMAL START AND UNOCCUPIED MODE APPLIES ONLY TO HVACU WITH TIME OF DAY SCHEDULED OPERATION. VERIFY TIME LOW MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS 5F (ADJ.) LESS THAN SET POINT.
) OCCUPIED MODE HEATING CONTROL:
SCHEDULE DURING OWNER'S TRAINING.
DEHUMIDIFICATION: THE BUILDING AUTOMATION SYSTEM (BAS) SHALL PERFORM THE FOLLOWING CAV AIR SYSTEM (CAS)
OPTIMAL START MODE:_ CONTROL STRATEGIES, APPROPRIATE TO THE GIVEN OCCUPANCY MODE OF THE SYSTEM, AS THE DUAL TEMPERATURE COIL VALVE SHALL MODULATE TO MAINTAIN SPACE TEMPERATURE
PROVIDE ALL NECESSARY SENSORS FOR DEHUMDIFICATION CONTROL AT EACH AR AND UNOCCUPIED MODE APPLIES ONLY TO HVACU WTH TME OF DAY SCHEDULED GPERATION, VERIFY ot
THE BAS SHALL INITIATE THE OPTIMAL START MODE SUCH THAT THE CAV AIR HANDLER IS STARTED WHEN THE SPACE BEING HANDLER. : : CONOMIZER — ENTHAL ABLE:
SERVED BY THE CAS IS SCHEDULED TO BE OCCUPIED, TO ALLOW THE ZONE TEMPERATURE TO REACH THE PENDING OCCUPIED TIME SCHEDULE DURING OWNER'S TRAINING.
HEATING OR COOLING SET—POINT. THE SYSTEM SHALL WAIT AS LONG AS POSSIBLE BEFORE STARTING, SO THAT THE TEMPERATURE THE CONTROLLER SHALL MEASURE THE RETURN AIR HUMIDITY AND OVERRIDE THE COOLING SEQUENCE TO MAINTAIN A RETURN AIR
IN EACH ZONE REACHES THE OCCUPIED SET—POINT JUST IN TIME FOR SCHEDULED OCCUPANCY. VENTILATION FUNCTIONS SHALL BE HUMIDITY SETPOINT OF 60% RH (ADJ.). THE DEHUMIDIFICATION SHALL TURN OFF WHENEVER THE RETURN AIR HUMIDITY DROPS OPTIMAL START MODE: THE MIXED AR TEMPERATURE SET POINT SHALL BE 2T (ADJ.) LESS THAN THE SUPPLY AR
DISABLED WHEN THE CAS IS IN OPTIMAL START MODE AND OUTSIDE AIR DAMPERS SHALL BE CLOSED. BELOW 55% RH (ADJ.) TEMPERATURE SET POINT. THE CONTROLLER SHALL MEASURE THE MIXED AIR TEMPERATURE AND
° ke THE BAS SHALL INITIATE THE OPTIMAL START MODE SUCH THAT THE CAV AIR HANDLER IS MODULATE THE ECONOMIZER DAMPERS IN SEQUENCE TO MAINTAIN THIS SET POINT.
STARTED WHEN THE SPACE BEING SERVED BY THE CAS IS SCHEDULED TO BE OCCUPIED, TO
THE BAS SHALL USE A SELF—ADJUSTING ALGORITHM TO CALCULATE THE ACTUAL TIME TO INITIATE OPTIMAL START FOR THE CAV WHEN DEHUMIDIFICATION MODE IS ENGAGED PER THE REQUIREMENTS ABOVE, THE UNIT SHALL GO TO COOLING MODE WITH THE y
AIR SYSTEM BASED ON THE OCCUPIED SET—POINT, SPACE TEMPERATURE, OUTSIDE AIR TEMPERATURE, HISTORICAL OPTIMAL START TERMINAL UNITS PROVIDING SPACE TEMPERATURE CONTROL. ALLOW THE ZONE TEMPERATURE TO REACH THE PENDING OCCUPIED HEATING OR COOLING THE QUTSIDE AIR DAMPER SHALL CLOSE AND THE RETURN AIR DAMPER SHALL OPEN
PERFORMANCE DATA AND THE ASSOCIATED HEATING OR COOLING OPTIMAL START RATE. SET-POINT. THE SYSTEM SHALL WAIT AS LONG AS POSSIBLE BEFORE STARTING, SO THAT THE WHEN THE UNIT IS OFF.
DEHUMIDIFICATION SHALL BE ENABLED WHENEVER FAN STATUS IS ON AND RETURN AIR HUMIDITY EXCEEDS 60% (ADJ.) RELATIVE TEMPERATURE REACHES THE OGGUPIED SET-POINT JUST IN TIME FOR SCHEDULED QGCUPANCY. S
AN EARLY START LIMIT SHALL BE PROVIDED TO PREVENT THE CAS FROM STARTING PRIOR TO 120 MINUTES (ADJUSTABLE) BEFORE HUMIDITY IN EITHER OCCUPIED OR UNOCCUPIED MODE ' VENTILATION FUNCTIONS SHALL BE DISABLED WHEN THE CAS IS IN OPTIMAL START MODE AND THE ECONOMIZER SHALL BE ENABLED WHENEVER OUTSIDE AIR TEMPERATURE IS LESS THAN 65TF o
SCHEDULED OCCUPANCY ' OUTSIDE AIR DAMPERS SHALL BE CLOSED. (ADJ.) AND THE OUTSIDE AIR ENTHALPY IS LESS THAN 22BTU/LB (ADJ.) AND THE OUTSIDE AIR &
' 1 TEMPERATURE IS LESS THAN THE RETURN AIR TEMPERATURE AND THE OUTSIDE AIR ENTHALPY IS %
.ALARMS SHALL BE PROVIDED AS FOLLOWS: —
THE CAS SHALL TRANSITION FROM OPTIMAL START MODE TO OCCUPIED MODE WHEN THE CURRENT TIME IS EQUAL TO THE THE BAS SHALL USE A SELF—ADJUSTING ALGORITHM TO CALCULATE THE ACTUAL TIME TO LESS THAN THE RETURN AIR ENTHALPY AND THE FAN STATUS IS ON. °
SCHEDULED START TIME INITIATE OPTIMAL START FOR THE CAV AIR SYSTEM BASED ON THE OCCUPIED SET—POINT, SPACE S
: HIGH RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS 10% RH (ADJ.) GREATER THAN SETPOINT. TEMPERATURE, OUTSIDE AIR TEMPERATURE, HISTORICAL OPTIMAL START PERFORMANCE DATA AND THE ECONOMIZER SHALL CLOSE TO 0% (ADJ.) WHENEVER THE FREEZESTAT IS ON OR THE MIXED >
1. COOLING: THE ASSOCIATED HEATING OR COOLING OPTIMAL START RATE. AIR TEMPERATURE IS LESS THAN 35F (ADJ.) OR ON LOSS OF FAN STATUS. &
. LOW RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS 10% RH (ADJ.) LESS THAN SETPOINT.
THE BAS SHALL INITIATE THE OPTIMAL START — COOLING MODE WHEN OPTIMAL START MODE FOR THE CAS HAS BEEN INITIATED AN EARLY START LIMIT SHALL BE PROVIDED TO PREVENT THE CAS FROM STARTING PRIOR TO 120 1. ALARMS SHALL BE PROVIDED AS FOLLOWS: d
EREEZE PROTECTION:
AND THE AVERAGE TEMPERATURE OF THE SPACE IS WARMER THAN ITS OCCUPIED COOLING SET—POINT. ALL VENTILATION FUNCTIONS MINUTES (ADJUSTABLE) BEFORE SCHEDULED OCCUPANCY. S
ARE DISABLED WHILE OPERATING IN OPTIMAL START MODE AND THE OUTSIDE AIR DAMPERS SHALL BE CLOSED. HIGH MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS 5F (ADJ.) GREATER THAN SET z
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A THE CAS SHALL TRANSITION FROM OPTIMAL START MODE TO OCCUPIED MODE WHEN THE POINT. 3
THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO LOWER THE SPACE TEMPERATURE TO THE OCCUPIED COOLING FREEZESTAT STATUS. CURRENT TIME IS EQUAL TO THE SCHEDULED START TIME. o
SET—POINT WHEN THE MODE OF THE CAS IS COOLING AND THE SPACE TEMPERATURE IS ABOVE THE OCCUPIED COOLING SET—POINT. THE OUTSIDE AR DAMPER SHALL CLOSE. . ' LOW MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS 5F (ADJ.) LESS THAN SET POINT. - ~
~ N
EACH MULTIZONE DAMPER IN THE CAV AIR SYSTEM SHALL CONTROL TO ITS OCCUPIED COOLING SET—POINT AND SHALL MODULATE FREEZE PROTECTION: < S
TO MAINTAIN THE SPACE TEMPERATURE SET— POINT FOR THE ZONE BEING SERVED. THE DUAL TEMPERATURE COIL VALVE SHALL OPEN TO 100% (ADJ.). THE BAS SHALL INITIATE THE OPTIMAL START — COOLING MODE WHEN OPTIMAL START MODE FOR § N
THE CAS HAS BEEN INITIATED AND THE TEMPERATURE OF THE SPACE IS WARMER THAN ITS <
2. HEATING: THE UNIT SHALL ONLY BE RESET MANUALLY. THE MANUAL RESET BUTTON SHALL BE LOCATED AS SUCH TO BE EASILY ACCESSIBLE OCCUPIED COOLING SET—POINT. ALL VENTILATION FUNCTIONS ARE DISABLED WHILE OPERATING IN ::EE;JE;TTASTHQ#RTSLEJT DOWN AND GENERATE AN ALARM UPON RECEIVING A S
BY THE TECHNICIAN. OPTIMAL START MODE AND THE OUTSIDE AIR DAMPERS SHALL BE CLOSED.
THE BAS SHALL INITIATE THE OPTIMAL START — HEATING MODE, , WHEN OPTIMAL START MODE HAS BEEN INITIATED AND THE THE OUTSIDE AIR DAMPER SHALL CLOSE.
SAFETY INTERLOCK:
AVERAGE SPACE TEMPERATURE IS COOLER THAN ITS OCCUPIED HEATING SET—POINT. ALL VENTILATION FUNCTIONS ARE DISABLED %Eﬁésoggctlfsglzgggmg STEE lI;E)Tr\?'ITHM?ENTI'IMHEE R;gé’é'?g["__ 11-’3EL?ZVAYERISTHCEOC?SSSEAL%M':’EEATURE = | =
WHILE OPERATING IN OPTIMAL START MODE AND THE OUTSIDE AIR DAMPERS SHALL BE CLOSED. - Q
THE FOLLOWING SHALL DE—ENERGIZE THE AHU SUPPLY FAN: DUCT DETECTOR, LOW LIMIT THERMOSTAT ACTIVATION, HIGH PRESSURE SPACE TEMPERATURE IS ABOVE THE OCCUPIED COOLING SET—POINT. THE DUAL TEMPERATURE COIL VALVE SHALL OPEN TO 100% (ADJ.). s g &
7)_ 2 O
THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO RAISE THE AVERAGE SPACE TEMPERATURE TO THE OCCUPIED SWITCH (476" ADJUSTABLE). THE UNIT SHALL ONLY BE RESET MANUALLY. THE MANUAL RESET BUTTON SHALL BE LOCATED AS g|Z|2| &
HEATING SET—POINT WHEN THE MODE OF THE CAS IS HEATING AND THE AVERAGE SPACE TEMPERATURE IS BELOW THE SET—POINT. 2.HEATING: SUCH TO BE EASILY ACCESSIBLE BY THE TECHNICIAN. 2|5 |5 2
BUILDING PRESSURIZATION:
EACH MULTIZONE DAMPER IN THE CAV AIR SYSTEM SHALL CONTROL TO ITS OCCUPIED HEATING SET—POINT AND SHALL MODULATE THE BAS SHALL INITIATE THE OPTIMAL START — HEATING MODE, WHEN OPTIMAL START MODE SAFETY INTERLOCK: >
AIRFLOW TO MAINTAIN THE SPACE TEMPERATURE SET— POINT FOR THE ZONE BEING SERVED. THE OUTSIDE AIR DAMPERS AND RELIEF AIR DAMPERS SHALL MODULATE IN SEQUENCE TO MAINTAIN BUILDING PRESSURE. FOR HAS BEEN INITIATED AND THE SPACE TEMPERATURE IS COOLER THAN ITS OCCUPIED HEATING m
EXAMPLE IF THE OA DAMPER IS OPEN 20% THE ASSOCIATED RELIEF AIR DAMPERS SHALL OPEN 20%. ag—lzpﬁwg. Tﬁlé- Ovtlj-:TNSTl:;.:lcl)g g:sggl:gss Hﬁl;:- I;IESAC?:.SISDE;II-IILE OPERATING IN OPTIMAL START THE FOLLOWING SHALL DE—ENERGIZE THE AHU SUPPLY FAN: DUCT DETECTOR, LOW LIMIT
THERE SHALL BE ONE SENSOR PER AR HANDLER. THERMOSTAT ACTIVATION, HIGH PRESSURE SWITCH (4"—6” ADJUSTABLE). E
THE BAS SHALL PLACE THE MEMBERS OF THE CAV AIR SYSTEM INTO OFF /STANDBY MODE AS DETERMINED BY THE THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO RAISE THE AVERAGE SPACE BUILDING PRESSURIZATION: =z o
USER—ADJUSTABLE TIME—OF—DAY SCHEDULE FOR THE SYSTEM. THE MULTIZONE DAMPERS SHALL CONTROL TO THEIR INDIVIDUAL THERE SHALL BE AN ALARMED CONDITION FOR SPACE PRESSURIZATION RISING MORE THAN 25% (ADJ.) ABOVE THE SETPOINT AND TEMPERATURE TO THE OCCUPIED HEATING SET—POINT WHEN THE MODE OF THE CAS IS HEATING m —
UNOCCUPIED TEMPERATURE SET—POINTS, AND ALL VENTILATION FUNCTIONS SHALL BE DISABLED AND OUTSIDE AIR DAMPERS SHALL FOR SPACE PRESSURIZATION FALLING MORE THAN 25% (ADJ.) BELOW THE SETPOINT. AND THE SPACE TEMPERATURE IS BELOW THE SET—POINT. THE OUTSIDE AIR DAMPERS AND RELIEF AIR DAMPERS SHALL MODULATE IN SEQUENCE TO =] A N
BE CLOSED. UNOCCUPIED MODE:. MAINTAIN BUILDING PRESSURE. FOR EXAMPLE IF THE OA DAMPER IS OPEN 20% THE ASSOCIATED 2 @) Z
DEMAND CONTROL VENTILATION: RELIEF AIR DAMPERS SHALL OPEN 20%. = — o2
SUPPLY FAN SHALL BE SHUT DOWN, DUAL TEMPERATURE WATER COIL CONTROL VALVE SHALL CLOSE, CONDENSING UNIT SHALL = = @)
CYCLE OFF, OUTDOOR AIR DAMPER SHALL BE CLOSED, AND ALL VENTILATION FUNCTIONS SHALL BE DISABLED. OUTSIDE AIR INTAKE SHALL BE PROVIDED WITH A MOTORIZED DAMPER. ON UNIT START UP, THE OUTSIDE AIR INTAKE DAMPER SHALL THE BAS SHALL PLACE THE MEMBERS OF THE CAV AIR SYSTEM INTO OFF/STANDBY MODE AS THERE SHALL BE ONE SENSOR PER AR HANDLER. 3 <: p—
REMAIN CLOSED UNTIL THE RETURN AIR TEMPERATURE RISES ABOVE 65° F (ADJ) OR FALLS BELOW 75° F. (ADJ). ONCE RETURN AIR DETERMINED BY THE USER—ADJUSTABLE TIME—OF—DAY SCHEDULE FOR THE SYSTEM. THE AIR = m -~ E :
NIGHT SETBACK MODE: TEMPERATURE IS SATISFIED, THE OUTSIDE AIR DAMPER SHALL OPEN TO THE OCCUPIED MINIMUM SETPOINT. OUTSIDE AIR DAMPERS TERMINAL UNITS SHALL CONTROL TO THEIR INDIVIDUAL UNOCCUPIED TEMPERATURE SET—POINTS, THERE SHALL BE AN ALARMED CONDITION FOR SPACE PRESSURIZATION RISING MORE THAN 25% =] O
AND SHALL MODULATE AS REQUIRED TO MAINTAIN MINIMUM OUTSIDE AIR FLOW. THE OUTSIDE AIR INTAKE DAMPER SHALL BE CLOSED AND ALL VENTILATION FUNCTIONS SHALL BE DISABLED AND QUTSIDE AIR DAMPERS SHALL BE (ADJ.) ABOVE THE SETPOINT AND FOR SPACE PRESSURIZATION FALLING MORE THAN 25% (ADJ.) = <
DURING SCHEDULED UNOCCUPIED HOURS, THE CAV AIR SYSTEM SHALL BE CONTROLLED BY THE BAS TO MAINTAIN THE UNOCCUPIED WHILE UNIT IS IN THE UNOCCUPIED MODE. BAS SHALL BE CAPABLE OF OPENING AND CLOSING OUTSIDE AIR DAMPERS. CO2 SENSOR CLOSED. BELOW THE SETPOINT. Z :>
HEATING AND COOLING SET—POINTS, AS APPROPRIATE. VENTILATION FUNCTIONS ARE DISABLED, THE OUTDOOR AIR DAMPER SHALL MOUNTED IN THE RETURN DUCT SHALL MODULATE THE OUTSIDE AIR DAMPER BASED ON CO2 LEVELS IN THE SPACE. DAMPER SHALL - U O
REMAIN CLOSED, UNLESS OUTDOOR AIR IS USED FOR ECONOMIZING DURING UNOCCUPIED ZONE COOLING. UNLESS OTHERWISE STATED, MODULATE OPEN FROM THE OCCUPIED MINIMUM SETPOINT OF 600 PPM ABOVE OA CO2 LEVEL, TO DESIGN MAXIMUM AT 1000 PPM AFTER THE UNITS HAVE BEEN COMMANDED TO UNOCCUPIED, THE CAS SHALL COMMAND THE DEMAND CONTROL VENTILATION: <ﬂ -
THE AHU SUPPLY FAN SHALL OPERATE IN THE AUTOMATIC CONTROL MODE, CYCLING ON ONLY WHEN HEATING OR COOLING IS ABOVE OA CO2 LEVEL. AN ALARM SHALL BE ACTIVATED IF THE SPACE CO2 LEVEL RISES ABOVE 1000 PPM ABOVE OA CO2 LEVEL. ASSOCIATED AHU TO UNOCCUPIED MODE. SUPPLY FAN SHALL BE SHUT DOWN, DUAL o Z ] Z
NEEDED. gﬁﬁggﬁgﬂﬁf g’:‘J,EERC;'_:‘ASS ';LRgto\ég'BVEAﬁgAktl_c\",gﬁf{l_fggﬁ'zgngngsg g::&‘ :g %"é Agi';D OUTSIDE AIR INTAKE SHALL BE PROVIDED WITH A MOTORIZED DAMPER. ON UNIT START UP, THE = [
' ' OUTSIDE AIR INTAKE DAMPER SHALL REMAIN CLOSED UNTIL THE RETURN AIR TEMPERATURE RISES D: -
1. HEATING: NIGHT SETBACK MODE: ABOVE 65° F (ADJ) OR FALLS BELOW 75° F. (ADJ). ONCE RETURN AIR TEMPERATURE IS —] = Dﬁ
AHU SUPPLY FAN ENERGIZED, DUAL TEMPERATURE CONTROL VALVE SHALL MODULATE TO MAINTAIN HEATING DECK TEMPERATURE SATISFIED, THE OUTSIDE AIR DAMPER SHALL OPEN TO THE OCCUPIED MIMIMUM SETPOINT. OUTSIDE =] m o
| | DURNG SCHEDULED UNOCCUPIED HOLRS, THE CAV AR SYSTEM SHALL BE CONTROLLED BY T QUTSDE AIR INTAKE DAMPER SHALL BE CLOSED WHILE UNIT IS IN THE UNOCCUPIED MODE. BAS 3 W0
THE BAS SHALL INITIATE THE NIGHT HEATING MODE WHEN THE TEMPERATURE FOR THE SPACE BEING SERVED BY THE CAS IS LESS BAS TO MAINTAIN THE UNOCCUPIED HEATING AND COOLING SET—POINTS, AS APPROPRIATE. ' ‘
THAN 55 DEGREES F (ADJUSTABLE) IN A MINIMUM OF 3 ROOMS, (ADJUSTABLE). NIGHT HEATING SHALL TERMINATE WHEN THE SPACE ’ ’ THE RETURN DUCT SHALL MODULATE THE OUTSIDE AIR DAMPER BASED ON GO2 LEVELS IN THE
TEMPERATURE RISES ABOVE THE UNOCCUPIED HEATING SET—POINT PLUS THE UNOCCUPIED HEATING DIFFERENTIAL (4 DEGREES F UNLESS OUTDOOR AIR IS USED FOR ECONOMIZING DURING UNOCCUPIED ZONE COOLING. UNLESS <[: () <ﬂ M
ADJUSTABLE). AHU - 1 AND AHU-5 CYCLING ON ONLY WHEN HEATING OR COOLING IS NEEDED. ABOVE OA CO2 LEVEL, TO DESIGN MAXIMUM AT 1000 PPM ABOVE OA CO2 LEVEL. AN ALARM 2 @)
SHALL BE ACTIVATED IF THE SPACE CO2 LEVEL RISES ABOVE 1000 PPM ABOVE OA CO2 LEVEL. >~ O
EACH MULTIZONE DAMPER THAT IS ASSOCIATED WITH THE CAS SHALL CONTROL TO ITS UNOCCUPIED HEATING SET—POINT, AND . , =]
SHALL MODULATE BOX AIRFLOW TO MAINTAIN THE SPACE TEMPERATURE SET— POINT FOR THE ZONE BEING SERVED BY THE AIR Hardware Points Software Points HEATING: - 0
TERMINAL UNIT. Show On AHU SUPPLY FAN ENERGIZED, DUAL TEMPERATURE CONTROL VALVE INDEXED FOR HEATING. = |J
) Point Name Al AO Bl BO AV BV Loop Sched Trend Alarm Graphic @ ]
2.COOLING:. Bulding Static Prossure ” ” ” THE BAS SHALL INITIATE THE NIGHT HEATING MODE WHEN THE TEMPERATURE FOR THE SPACE S <
— BEING SERVED BY THE CAS IS LESS THAN 55 DEGREES F (ADJUSTABLE). NIGHT HEATING SHALL
AHU SUPPLY FAN ENERGIZED, DUAL TEMPERATURE CONTROL VALVE SHALL MODULATE TO MAINTAIN COOLING DECK SUPPLY Mixed Air Temp X X X ( )
TEMPERATURE. CONDENSING UNIT SHALL OPERATE IF DUAL TEMP COIL CANNOT MAINTAIN SETPOINT o A T TERMINATE WHEN THE SPACE TEMPERATURE RISES ABOVE THE UNOCCUPIED HEATING SET-POINT —  AHU-4
. . Outside Air Temp (*can be one for building) x* x* X X PLUS THE UNOCCUPIED HEATING DIFFERENTIAL (4 DEGREES F, ADJUSTABLE). Hardware Points Software Points
THE BAS SHALL INITIATE THE NIGHT COOLING MODE WHEN THE TEMPERATURE FOR THE SPACE BEING SERVED BY THE CAS IS Return Ar Carbon Dioxide PPV X X X ) _ _ Show On
GREATER THAN 85 DEGREES F, (ADJUSTABLE). NIGHT COOLING SHALL TERMINATE WHEN THE SPACE TEMPERATURE FALLS BELOW THE Return Air Humidity X X X -COOLING:. Point Name Al AO Bl BO AV BV Loop Sched Trend | Alarm | Graphic
— S Humidit Building Static P
UNOCCUPIED COOLING SET—POINT PLUS THE UNOCCUPIED COOLING DIFFERENTIAL (4 DEGREES F, ADJUSTABLE). pace Humidity X X X AHU SUPPLY FAN ENERGIZED, DUAL TEMPERATURE CONTROL VALVE INDEXED FOR HEATING. uilding Static Pressure X X X ]
Return Air Temp X X X Mixed Air Temp X X X
MODE OF OPERATION Supply Air Temp X X X THE BAS SHALL INITIATE THE NIGHT COOLING MODE WHEN THE TEMPERATURE FOR THE SPACE Outside Air Temp (“can be one for building) X X X X @)
Dual Temperature Water Valve X X X BEING SERVED BY THE CAS IS GREATER THAN 85 DEGREES F, (ADJUSTABLE). NIGHT COOLING Return Air Carbon Dioxide PPM X X X
COOLING OR HEATING MODE SHALL BE DETERMINED BY THE ZONE FURTHEST FROM SETPOINT. e - - SHALL TERMINATE WHEN THE SPACE TEMPERATURE FALLS BELOW THE UNOGGUPIED COOLING — d - d Dfl
, — , SET-POINT PLUS THE UNOCCUPIED COOLING DIFFERENTIAL (4 DEGREES F, ADJUSTABLE). — E
OCCUPIED MODE COOLING CONTROL: Condensing Unit- Cooling Output X X X Space Humidity X X X : Z U)
Mixed Air Dampers X X X OCCUPIED MODE_COOLING CONTROL: Return Air Temp X X X
THE DUAL TEMPERATURE WATER VALVE SHALL MODULATE TO MAINTAIN THE MULTIZONE COLD DECK SETPOINT AIR TEMPERATURE. : : — ON®)
THE CAV'S SHALL MODULATE THE COLD DECK AND BYPASS DAMPERS TO MAINTAIN THE ZONE TEMP PER THE COOLING SET POINTS. Zone Temperature Setpoint - Heating X THE DUAL TEMPERATURE WATER VALVE SHALL MODULATE TO MAINTAIN THE SPACE TEMPERATURE Supply Ar Static Pressure X X X X SN
IF THE DUAL TEMPERATURE WATER VALVE CANNOT MAINTAIN AIR TEMPERATURE SETPOINT, THE CONTROL VALVE SHALL CLOSE AND Zone Temperature Setpoint - Cooling X " [Supply Air Temp X X X -
THE GONDENSING UNIT SHALL BE INDEXED FOR OPERATION ' IF THE DUAL TEMPERATURE WATER VALVE CANNOT MAINTAIN SPACE TEMPERATURE SETPOINT, THE
: Freezestat X X X X CONTROL VALVE SHALL CLOSE AND THE CONDENSING UNIT SHALL BE INDEXED FOR OPERATION. Dual Temperature Water Valve X X X <:
High Static Shutdown X X X X Exhaust Air Damper X X |J 2
SUPPLY AIR TEMPERATURE RESET:
Smoke Detector X X X X Condensing Unit - Cooling Output X X X <
THE SUPPLY AIR TEMPERATURE SETPOINT SHALL RESET BASED ON OUTSIDE AIR Supply Fan Status X X X SYMBOL LEGEND Mixed Air Dampers X X X @) =
TEMPERATURE. Sapply Fan Star/Sto , , , Freczostat , x x , — T
Building Static Pressure Set- point X X Smoke Detector X X X X Z
AS OUTSIDE AIR TEMPERATURE RISES FROM 35F TO 57F, THE SUPPLY AIR TEMPERATURE SETPOINT SHALL RESET DOWNWARDS FROM SYMBOL DESCRIPTION O
65F TO 55F. Dehumidification Setpoint X X X Supply Fan Status X X X < U)
Return Air Carbon Dioxide PPM Setpoint X X X Supply Fan Start/Stop X X X : I :
gcgggfg AIR RELATIVE HUMIDITY EXCEEDS 65% UNIT SHALL REVERT TO 55F SUPPLY AIR TEMPERATURE REGARDLESS OF RESET Supply Ar Temp Sefpoint- Cooling » » » TEMPERATURE SENSOR Building Stafic Pressure Set. pont ” ~ O
’ Supply Air Temp Setpoint - Heating X X X MOTORIZED DAMPER Dehumidification Setpoint X X X Eﬂ
OCCUPIED MODE_HEATING CONTROL: High Return Air Carbon Dioxide Concentration X Economizer Mixed Air Temp Setpoint X X X
High Return Air Humidity X AIRFLOW MONITORING STATION Return Air Carbon Dioxide PPM Setpoint X X X 2
THE DUAL TEMPERATURE WATER VALVE SHALL MODULATE TO MAINTAIN THE MULTIZONE HOT DECK SETPOINT AIR TEMPERATURE. THE High Suoply AT Tomn ” DIFFERENTIAL PRESSURE SENSOR Fioh Retm AT Carbon Dioxide Concentation ~ .
CAV'S SHALL MODULATE THE HOT DECK AND BYPASS DAMPERS TO MAINTAIN THE ZONE TEMP PER THE HEATING SET POINTS. Sunply For Faire ~ T Remm ArTiamidly - =
, DUCT SMOKE DETECTOR 3 _ —
Supply Fan in Hand X X High Supply Air Temp X E
HIGH PRESSURE SENSOR Supply Fan Failure X 5
STATIC PRESSURE SENSOR Supply Fan in Hand x x SHEET
HUMIDITY SENSOR
CURRENT SENSOR
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HEATING HOT WATER BOILER SYSTEM

THE HEATING SYSTEM SHALL BE ENABLED WHEN THERE IS A CALL FOR HEAT OR ON A COMMAND FOR DEHUMIDIFICATION. WHEN ENABLED,
THE BAS CONTROLLER SHALL START THE LEAD HOT WATER DISTRIBUTION (SECONDARY) PUMP AND ENABLE THE BOILER. THE PUMP SHALL
BE ENABLED BY A RELAY CONNECTED TO THE BOILER ENABLE CIRCUIT. THE BOILER FACTORY CONTROL SHALL OPERATE THE BOILER TO
MAINTAIN ITS LOCAL SUPPLY SETPOINT.

HEATING SHALL BE DISABLED WHEN NO SPACE IS CALLING FOR HEAT AND THERE IS NO COMMAND FOR DEHUMIDIFICATION. WHEN HEATING
IS DISABLED, THE HOT WATER PUMPS AND BOILER SHALL BE COMMANDED TO OFF. THE BAS CONTROLLER HUMAN—INTERFACE PANEL SHALL
BE ABLE TO INDIVIDUALLY ENABLE THE HOT WATER DISTRIBUTION PUMPS, THE BOILER ISOLATION VALVES, THE BOILER CIRCULATING PUMPS,
OR THE BOILERS.

UPON THE BOILERS CYCLING OFF, CONTINUE RUNNING THE HOT WATER PUMPS FOR 15 MINUTES (ADJ.).

HOT WATER DISTRIBUTION PUMP START/STOP:

THE BAS CONTROLLER SHALL START A HOT WATER PUMP THROUGH A CONTACT CLOSURE OF THE PUMP’S STARTER RUN—ENABLE
CONTACTS.

HOT WATER DISTRIBUTION PUMP STATUS:

THE BAS CONTROLLER SHALL DETECT HOT WATER PUMP RUN STATUS BY A VFD CURRENT SWITCH.
HOT WATER DISTRIBUTION PUMP LEAD/LAG:

THE HOT WATER PUMP LEAD/LAG SEQUENCE SHALL BE BASED ON A WEEKLY SCHEDULE. FROM THE BAS CONTROLLER
HUMAN—INTERFACE PANEL OR A BAS WORKSTATION, AN OPERATOR SHALL BE ABLE TO MANUALLY CHANGE THE LEAD/LAG SEQUENCE.

HOT WATER DISTRIBUTION PUMP FAILURE:

IF THE LEAD START/STOP RELAY IS ENABLED AND THE CURRENT SWITCH STATUS IS OFF FOR MORE THAN 30 SECONDS (ADJ.), THE
BAS CONTROLLER SHALL ANNUNCIATE A HOT WATER PUMP FAILURE ALARM TO THE BAS WORKSTATION AND STARTS THE LAG PUMP.
WHEN A PUMP FAILURE EXISTS, LEAD/LAG AUTOMATION SHALL BE DISABLED AND THE CURRENTLY RUNNING PUMP BECOMES THE LEAD
PUMP. ONCE THE PROBLEM HAS BEEN CORRECTED, THE OPERATOR SHALL BE ABLE TO CLEAR THE ALARM FAILURE FROM THE BAS
CONTROLLER OR BAS WORKSTATION. THIS ACTION SHALL RE—ENABLE THE LEAD/LAG SEQUENCE.

FREEZE PROTECTION:

WHEN THE OUTDOOR AIR TEMPERATURE FALLS BELOW 35.0 DEG. F (ADJ.), THE HOT WATER DISTRIBUTION PUMP SHALL OPERATE
CONTINUOUSLY TO PROVIDE HOT WATER CIRCULATION TO ALL ASSOCIATED HOT WATER COILS. IF THE HOT WATER SUPPLY TEMPERATURE
FALLS BELOW 130.0 DEG. F (ADJ.) DURING UNOCCUPIED PERIODS, THE BOILER SEQUENCE SHALL BE ENABLED TO SAFEGUARD AGAINST
LOW WATER TEMPERATURE AND BOILER CONDENSATION. THE BAS SHALL AUTOMATICALLY ALTERNATE WHICH PUMP IS ENERGIZED EACH
DAY IN ORDER TO EQUALIZE RUN TIME BETWEEN THE TWO PUMPS.
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Heating Hot Water System

Hardware Points Software Points

Point Name Al AO Bl BO AV BV Loop Sched Trend Alarm

Show On
Graphic

Boiler 2 Hot Water Return Temp X X

X

Boiler 2 Hot Water Supply Temp X X

X

Hot Water Return Temp X X

X

Hot Water Supply Temp X X

Secondary Hot Water Return Temp X

bed

x

Boiler 2 Alarm Status X

x| X

Boiler 2 Status X

x| x

bed

Hot Water Pump P-7 Status X

x

Hot Water Pump P-8 Status X

bed

x

Boiler 2 Enable X

bed

x

Hot Water Pump P-7 Start/Stop X

x| X

Hot Water Pump P-8 Start/Stop X

x| x

Hot Water Differential Pressure Setpoint X

bed

x

OQutside Air Temp (alarm for out of range) X X

x

Boiler 2 Failure

x| x

Boiler 2 High Hot Water Supply Temp

Boiler 2 Low Hot Water Supply Temp

x

x

Boiler 2 Running in Hand

High Primary Hot Water Supply Temp

x| x

Hot Water Pump P-7 Failure

Hot Water Pump P-7 Running in Hand

x

Hot Water Pump P-8 Failure X

Hot Water Pump P-8 Running in Hand X

Low Primary Hot Water Supply Temp X
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THE BUILDING AUTOMATION SYSTEM (BAS) SHALL PERFORM THE FOLLOWING VAV SYSTEM CONTROL STRATEGIES,
APPROPRIATE TO THE GIVEN OCCUPANCY MODE OF THE SYSTEM, AS DETERMINED BY THE USER—ADJUSTABLE
TIME-OF-DAY SCHEDULE FOR THE SYSTEM. OPTIMAL START AND UNOCCUPIED MODE APPLIES ONLY TO HVACU WITH
TIME OF DAY SCHEDULED OPERATION. VERIFY TIME SCHEDULE DURING OWNER'S TRAINING.

OPTIMAL START MODE:

THE BAS SHALL INITIATE THE OPTIMAL START MODE SUCH THAT THE RTU IS STARTED AND ASSOCIATED AIR
TERMINAL UNITS ARE ENABLED PRIOR TO WHEN THE SPACE BEING SERVED BY THE RTU IS SCHEDULED TO BE
OCCUPIED, TO ALLOW THE ZONE TEMPERATURE TO REACH THE PENDING OCCUPIED HEATING OR COOLING
SET—POINT. THE SYSTEM SHALL WAIT AS LONG AS POSSIBLE BEFORE STARTING, SO THAT THE TEMPERATURE IN
EACH ZONE REACHES THE OCCUPIED SET—POINT JUST IN TIME FOR SCHEDULED OCCUPANCY. VENTILATION
FUNCTIONS SHALL BE DISABLED WHEN THE VAS IS IN OPTIMAL START MODE AND OUTSIDE AIR DAMPERS SHALL BE
CLOSED.

THE BAS SHALL USE A SELF—ADJUSTING ALGORITHM TO CALCULATE THE ACTUAL TIME TO INITIATE OPTIMAL START
FOR THE SYSTEM BASED ON THE OCCUPIED SET—POINT, SPACE TEMPERATURE, OUTSIDE AIR TEMPERATURE,
HISTORICAL OPTIMAL START PERFORMANCE DATA AND THE ASSOCIATED HEATING OR COOLING OPTIMAL START
RATE.

AN EARLY START LIMIT SHALL BE PROVIDED TO PREVENT THE VAS FROM STARTING PRIOR TO 120 MINUTES
(ADJUSTABLE) BEFORE SCHEDULED OCCUPANCY.

THE SYSTEM SHALL TRANSITION FROM OPTIMAL START MODE TO OCCUPIED MODE WHEN THE CURRENT TIME IS
EQUAL TO THE SCHEDULED START TIME.

THE BUILDING AUTOMATION SYSTEM SHALL MONITOR THE DAMPER POSITION OF ALL AIR TERMINAL UNITS AND
DETERMINE EACH AIR TERMINAL CRITICAL ZONE VAV TERMINAL (CZ), WHICH IS THE AIR TERMINAL UNIT THAT IS
THE WIDEST OPEN.

WHEN ANY AIR TERMINAL DAMPER IS MORE THAN 75 PERCENT (ADJ.) OPEN, THE SUPPLY FAN DISCHARGE DUCT
STATIC PRESSURE SET—POINT SHALL BE RESET UPWARD BY 0.3 IN W.C. (ADJ.), AT A FREQUENCY OF 15 MINUTES
(ADJ.), UNTIL NO DAMPER IS MORE THAN 75 PERCENT OPEN OR THE STATIC PRESSURE SET-POINT HAS RESET
UPWARD TO THE SYSTEM MAXIMUM DUCT STATIC PRESSURE SET—POINT OR THE SUPPLY FAN
VARIABLE—-FREQUENCY DRIVE IS AT THE MAXIMUM SPEED SETTING.

WHEN ALL AIR TERMINAL DAMPERS ARE LESS THAN 65 PERCENT (ADJ.) OPEN, THE SUPPLY FAN DISCHARGE DUCT
STATIC PRESSURE SET—POINT SHALL BE RESET DOWNWARD BY 0.3 IN W.C. (ADJ.), AT A FREQUENCY OF 15
MINUTES (ADJUSTABLE), UNTIL AT LEAST ONE DAMPER IS MORE THAN 65 PERCENT OPEN OR THE STATIC
PRESSURE SET—POINT HAS RESET DOWNWARD TO THE SYSTEM MINIMUM DUCT STATIC PRESSURE SET—POINT.

AIR TERMINAL UNITS IN CALIBRATION OR AUTO COMMISSIONING MODE SHALL NOT IMPACT THE CRITICAL ZONE
CALCULATION.

THE CONTROL BANDS, SET—POINT INCREMENT VALUES, SET—POINT DECREMENT VALUES AND ADJUSTMENT
FREQUENCIES SHALL BE ADJUSTED TO MAINTAIN MAXIMUM STATIC PRESSURE OPTIMIZATION WITH STABLE SYSTEM
CONTROL AND MAXIMUM COMFORT CONTROL.

OCCUPIED MODE COOLING CONTROL:

THE ROOF TOP UNIT CONDENSING UNIT SECTION SHALL BE INDEXED FOR OPERATION AND SHALL CYCLE THE
COMPRESSORS AND EVAPORATOR FANS AS REQUIRED TO MAINTAIN DISCHARGE AIR TEMPERATURE SETPOINT.

1 COOLNG:. SUPPLY AIR TEMPERATURE RESET:

THE BAS SHALL INITIATE THE OPTIMAL START — COOLING MODE WHEN OPTIMAL START MODE FOR THE SYSTEM
HAS BEEN INITIATED AND THE AVERAGE TEMPERATURE OF THE SPACE IS WARMER THAN ITS OCCUPIED COOLING
SET—POINT. ALL VENTILATION FUNCTIONS ARE DISABLED WHILE OPERATING IN OPTIMAL START MODE AND THE
OUTSIDE AIR DAMPERS SHALL BE CLOSED.

THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO LOWER THE SPACE TEMPERATURE TO THE
OCCUPIED COOLING SET—POINT WHEN THE MODE OF THE SYSTEM IS COOLING AND THE SPACE TEMPERATURE IS
ABOVE THE OCCUPIED COOLING SET—POINT.

EACH AIR TERMINAL UNIT IN THE VAV AIR SYSTEM SHALL CONTROL TO ITS OCCUPIED COOLING SET—POINT AND

THE SUPPLY AIR TEMPERATURE SETPOINT SHALL RESET BASED ON OUTSIDE AIR
TEMPERATURE.

AS OUTSIDE AIR TEMPERATURE RISES FROM 35F TO 57F, THE SUPPLY AIR TEMPERATURE SETPOINT SHALL RESET
DOWNWARDS FROM 65F TO 55F.

IF RETURN AIR RELATIVE HUMIDITY EXCEEDS 65%, UNIT SHALL REVERT TO 55F SUPPLY AIR TEMPERATURE
REGARDLESS OF RESET SCHEDULE.

OCCUPIED MODE HEATING CONTROL:

SHALL MODULATE BOX AIRFLOW TO MAINTAIN THE SPACE TEMPERATURE SET— POINT FOR THE ZONE BEING SERVED
BY THE AIR TERMINAL UNIT. AUXILIARY HEAT IN THE AIR TERMINAL UNIT IS DISABLED.

THE RTU SHALL MODULATE ITS AIRFLOW TO MAINTAIN THE DUCT STATIC PRESSURE SET— POINT.

HEATING DURING OCCUPIED MODE SHALL BE CONTROLLED VIA THE AIR TERMINAL UNITS.

ECONOMIZER — ENTHALPY ENABLE:

2.HEATING:

THE BAS SHALL INITIATE THE OPTIMAL START — HEATING MODE, AIR TERMINAL UNIT LOCAL HEAT, WHEN OPTIMAL
START MODE HAS BEEN INITIATED AND THE AVERAGE SPACE TEMPERATURE IS COOLER THAN ITS OCCUPIED
HEATING SET—POINT. ALL VENTILATION FUNCTIONS ARE DISABLED WHILE OPERATING IN OPTIMAL START MODE AND
THE OUTSIDE AIR DAMPERS SHALL BE CLOSED.

THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO RAISE THE AVERAGE SPACE TEMPERATURE TO THE
OCCUPIED HEATING SET—POINT WHEN THE MODE OF THE VAS IS HEATING AND THE AVERAGE SPACE TEMPERATURE
IS BELOW THE SET—POINT.

EACH AIR TERMINAL UNIT IN THE SYSTEM SHALL CONTROL TO ITS OCCUPIED HEATING SET—POINT AND SHALL
MODULATE BOX AIRFLOW TO MAINTAIN THE SPACE TEMPERATURE SET— POINT FOR THE ZONE BEING SERVED BY
THE AIR TERMINAL UNIT. AUXILIARY HEAT IN THE AIR TERMINAL UNIT IS ENABLED.

THE RTU SHALL MODULATE ITS AIRFLOW TO MAINTAIN THE DUCT STATIC
PRESSURE SET— POINT.

UNOCCUPIED MODE:

THE BAS SHALL PLACE THE MEMBERS OF THE SYSTEM INTO OFF/STANDBY MODE AS DETERMINED BY THE
USER—ADJUSTABLE TIME—OF-DAY SCHEDULE FOR THE SYSTEM. THE AIR TERMINAL UNITS SHALL CONTROL TO

THE MIXED AIR TEMPERATURE SET POINT SHALL BE 2°F (ADJ.) LESS THAN THE SUPPLY AIR TEMPERATURE SET
POINT. THE CONTROLLER SHALL MEASURE THE MIXED AIR TEMPERATURE AND MODULATE THE ECONOMIZER
DAMPERS IN SEQUENCE TO MAINTAIN THIS SET POINT.

THE OUTSIDE AIR DAMPER SHALL CLOSE AND THE RETURN AIR DAMPER SHALL OPEN
WHEN THE UNIT IS OFF.

THE ECONOMIZER SHALL BE ENABLED WHENEVER OUTSIDE AIR TEMPERATURE IS LESS THAN 65F (ADJ.) AND THE
OUTSIDE AIR ENTHALPY IS LESS THAN 22BTU/LB (ADJ.) AND THE OUTSIDE AIR TEMPERATURE IS LESS THAN THE
RETURN AIR TEMPERATURE AND THE OUTSIDE AIR ENTHALPY IS LESS THAN THE RETURN AIR ENTHALPY AND THE
FAN STATUS IS ON.

THE ECONOMIZER SHALL CLOSE TO 0% (ADJ.) WHENEVER THE FREEZESTAT IS ON OR THE MIXED AIR TEMPERATURE
IS LESS THAN 35F (ADJ.) OR ON LOSS OF FAN STATUS.

1. ALARMS SHALL BE PROVIDED AS FOLLOWS:
HIGH MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS 5F (ADJ.) GREATER THAN SET POINT.

LOW MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS 5F (ADJ.) LESS THAN SET POINT.

THEIR INDIVIDUAL UNOCCUPIED TEMPERATURE SET—POINTS, AND ALL VENTILATION FUNCTIONS SHALL BE DISABLED DEHUMIDIFICATION:

AND OUTSIDE AIR DAMPERS SHALL BE CLOSED. AIR TERMINAL UNIT LOCAL REHEAT IS DISABLED WHILE THE
SYSTEM IS IN UNOCCUPIED MODE.

AFTER THE AIR TERMINAL UNITS HAVE BEEN COMMANDED TO UNOCCUPIED, THE BAS SHALL COMMAND THE RTU TO
UNOCCUPIED MODE. SUPPLY FAN SHALL BE SHUT DOWN, CONDENSING UNIT SHALL CYCLE OFF, OUTDOOR AIR
DAMPER SHALL BE CLOSED, AND ALL VENTILATION FUNCTIONS SHALL BE DISABLED.

NIGHT SETBACK MODE:
DURING SCHEDULED UNOCCUPIED HOURS, THE SYSTEM SHALL BE CONTROLLED BY THE BAS TO MAINTAIN THE
UNOCCUPIED HEATING AND COOLING SET—POINTS, AS APPROPRIATE. VENTILATION FUNCTIONS ARE DISABLED, THE
OUTDOOR AIR DAMPER SHALL REMAIN CLOSED, UNLESS OUTDOOR AIR IS USED FOR ECONOMIZING DURING

UNOCCUPIED ZONE COOLING. UNLESS OTHERWISE STATED, THE AHU SUPPLY FAN SHALL OPERATE IN THE
AUTOMATIC CONTROL MODE, CYCLING ON ONLY WHEN HEATING OR COOLING IS NEEDED.

1. HEATING:
AHU SUPPLY FAN ENERGIZED, AIR TERMINAL UNIT LOCAL REHEAT IS USED.

THE BAS SHALL INITIATE THE NIGHT HEATING MODE WHEN THE TEMPERATURE FOR THE SPACE BEING SERVED BY
THE RTU IS LESS THAN 55 DEGREES F (ADJUSTABLE) IN A MINIMUM OF 3 ROOMS, (ADJUSTABLE). NIGHT HEATING

PROVIDE ALL NECESSARY SENSORS FOR DEHUMIDIFICATION CONTROL AT EACH AR
HANDLER.

THE CONTROLLER SHALL MEASURE THE RETURN AIR HUMIDITY AND OVERRIDE THE COOLING SEQUENCE TO MAINTAIN
A RETURN AIR HUMIDITY SETPOINT OF 60% RH (ADJ.). THE DEHUMIDIFICATION SHALL TURN OFF WHENEVER THE
RETURN AIR HUMIDITY DROPS BELOW 55% RH (ADJ.).

WHEN DEHUMIDIFICATION MODE IS ENGAGED PER THE REQUIREMENTS ABOVE, THE UNIT SHALL GO TO COOLING
MODE WITH THE TERMINAL UNITS PROVIDING SPACE TEMPERATURE CONTROL.

DEHUMIDIFICATION SHALL BE ENABLED WHENEVER FAN STATUS IS ON AND RETURN AIR HUMIDITY EXCEEDS 60%
(ADJ.) RELATIVE HUMIDITY IN EITHER OCCUPIED OR UNOCCUPIED MODE.

1. ALARMS SHALL BE PROVIDED AS FOLLOWS:
HIGH RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS 10% RH (ADJ.) GREATER THAN SETPOINT.

LOW RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS 10% RH (ADJ.) LESS THAN SETPOINT.

EREEZE PROTECTION:
SHALL TERMINATE WHEN THE SPACE TEMPERATURE RISES ABOVE THE UNOCCUPIED HEATING SET—POINT PLUS THE

UNOCCUPIED HEATING DIFFERENTIAL (4 DEGREES F, ADJUSTABLE).

EACH AIR TERMINAL UNIT THAT IS ASSOCIATED WITH THE VAS SHALL CONTROL TO ITS UNOCCUPIED HEATING
SET—POINT, AND SHALL MODULATE BOX AIRFLOW TO MAINTAIN THE SPACE TEMPERATURE SET— POINT FOR THE
ZONE BEING SERVED BY THE AIR TERMINAL UNIT.

THE AIR HANDLER SHALL OPERATE TO MAINTAIN DUCT STATIC PRESSURE WHILE IN
NIGHT HEAT MODE.

THE AIR TERMINAL UNIT SHALL CONTROL ITS AIRFLOW TO ITS MAXIMUM HEAT SET-

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A
FREEZESTAT STATUS.

THE OUTSIDE AIR DAMPER SHALL CLOSE.

THE UNIT SHALL ONLY BE RESET MANUALLY. THE MANUAL RESET BUTTON SHALL BE LOCATED AS SUCH TO BE
EASILY ACCESSIBLE BY THE TECHNICIAN.

SAFETY INTERLOCK:

POINT. THE FOLLOWING SHALL DE-ENERGIZE THE AHU SUPPLY FAN: DUCT DETECTOR, LOW LIMIT THERMOSTAT ACTIVATION,
2.COOLING: HIGH PRESSURE SWITCH (46~ ADJUSTABLE).

BUILDING PRESSURIZATION:
AHU SUPPLY FAN ENERGIZED, DX COOLING INDEXED FOR OPERATION

THE BAS SHALL INITIATE THE NIGHT COOLING MODE WHEN THE TEMPERATURE FOR THE SPACE BEING SERVED BY
THE RTU IS GREATER THAN 85 DEGREES F, (ADJUSTABLE) FOR A MINIMUM OF THREE ROOMS (ADJUSTABLE).
NIGHT COOLING SHALL TERMINATE WHEN THE SPACE TEMPERATURE FALLS BELOW THE UNOCCUPIED COOLING
SET-POINT PLUS THE UNOCCUPIED COOLING DIFFERENTIAL (4 DEGREES F, ADJUSTABLE).

EACH AIR TERMINAL UNIT THAT IS ASSOCIATED WITH THE VAS SHALL CONTROL TO ITS UNOCCUPIED COOLING
SET—POINT, AND SHALL MODULATE BOX AIRFLOW TO MAINTAIN THE SPACE TEMPERATURE SET— POINT FOR THE
ZONE BEING SERVED BY THE AIR TERMINAL UNIT.

THE OUTSIDE AIR DAMPERS AND RELIEF AIR DAMPERS SHALL MODULATE IN SEQUENCE TO MAINTAIN BUILDING
PRESSURE. FOR EXAMPLE IF THE OA DAMPER IS OPEN 20% THE ASSOCIATED RELIEF AIR DAMPERS SHALL OPEN
207%.

THERE SHALL BE ONE SENSOR PER AIR HANDLER.

THERE SHALL BE AN ALARMED CONDITION FOR SPACE PRESSURIZATION RISING MORE THAN 25% (ADJ.) ABOVE THE
SETPOINT AND FOR SPACE PRESSURIZATION FALLING MORE THAN 25% (ADJ.) BELOW THE SETPOINT.

DEMAND CONTROL VENTILATION:
THE AIR HANDLER SHALL OPERATE TO MAINTAIN DUCT STATIC PRESSURE WHILE IN

NIGHT COOLING MODE.
STATIC PRESSURE OPTIMIZATION:

THE BUILDING AUTOMATION SYSTEM (BAS) SHALL CONTINUOUSLY MONITOR THE DAMPER POSITION OF ALL AIR
TERMINAL UNITS. THE DISCHARGE DUCT STATIC PRESSURE SHALL BE SENSED 2/3 OF THE DISTANCE FROM THE
DISCHARGE OF EACH ROOFTOP/AIR HANDLING UNIT. THE SENSOR MUST BE MOUNTED IN A NON—TURBULENT
LOCATION. LABEL THE LOCATION OF THE SENSOR ON THE CEILING. THE BAS SHALL ALSO READ THE STATUS ON
THE SUPPLY AIR SENSOR AND DISPLAY THE PRESSURE READING ON THE STATUS SCREEN. PROVIDE A
HIGH—PRESSURE SWITCH AT THE UNIT WITH A SETPOINT BETWEEN 4~ AND 6~ (ADJUSTABLE).

OUTSIDE AIR INTAKE SHALL BE PROVIDED WITH A MOTORIZED DAMPER. ON UNIT START UP, THE OUTSIDE AIR
INTAKE DAMPER SHALL REMAIN CLOSED UNTIL THE RETURN AIR TEMPERATURE RISES ABOVE 65° F (ADJ) OR FALLS
BELOW 75° F. (ADJ). ONCE RETURN AIR TEMPERATURE IS SATISFIED, THE OUTSIDE AIR DAMPER SHALL OPEN TO
THE OCCUPIED MINIMUM SETPOINT. OUTSIDE AIR DAMPERS AND SHALL MODULATE AS REQUIRED TO MAINTAIN
MINIMUM OUTSIDE AIR FLOW. THE OUTSIDE AIR INTAKE DAMPER SHALL BE CLOSED WHILE UNIT IS IN THE
UNOCCUPIED MODE. BAS SHALL BE CAPABLE OF OPENING AND CLOSING OUTSIDE AIR DAMPERS. CO2 SENSOR
MOUNTED IN THE RETURN DUCT SHALL MODULATE THE OUTSIDE AIR DAMPER BASED ON CO2 LEVELS IN THE
SPACE. DAMPER SHALL MODULATE OPEN FROM THE OCCUPIED MINIMUM SETPOINT OF 600 PPM ABOVE OA CO2
LEVEL, TO DESIGN MAXIMUM AT 1000 PPM ABOVE OA CO2 LEVEL. AN ALARM SHALL BE ACTIVATED IF THE SPACE
CO2 LEVEL RISES ABOVE 1000 PPM ABOVE OA CO2 LEVEL.
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REVISION DESCRIPTION

REVISION DATES

Point Name

AO

Bl

BO

AV

BV Loop Sched Trend Alarm

Show On
Graphic

Building Static Pressure

X

Mixed Air Temp

X

Outside Air Temp (*can be one for building)

X

Return Air Carbon Dioxide PPM

Return Air Humidity

Space Humidity

22-074

JOB NUMBER

02/17/2023

CHECKED BY

DATE

Return Air Temp

Supply Air Static Pressure

Supply Air Temp

Exhaust Air Damper

Integral Condensing Unit - Cooling Output

Mixed Air Dampers

Supply Fan VFD Speed

Freezestat

High Static Shutdown

Smoke Detector

Supply Fan Status

Supply Fan VFD Fault

Supply Fan Start/Stop

Building Static Pressure Set- point

Dehumidification Setpoint

Economizer Mixed Air Temp Setpoint

Return Air Carbon Dioxide PPM Setpoint

Supply Air Static Pressure Setpoint

Supply Air Temp Setpoint

High Return Air Carbon Dioxide Concentration

High Return Air Humidity

High Supply Air Temp

High Supply Air Temp

Supply Fan Failure

Supply Fan in Hand
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THE BUILDING AUTOMATION SYSTEM (BAS) SHALL PERFORM THE FOLLOWING CONTROL STRATEGIES, APPROPRIATE TO THE GIVEN
OCCUPANCY MODE OF THE SYSTEM, AS DETERMINED BY THE USER—-ADJUSTABLE TIME—OF—-DAY SCHEDULE FOR THE SYSTEM.
OPTIMAL START AND UNOCCUPIED MODE APPLIES ONLY TO HVACU WITH TIME OF DAY SCHEDULED OPERATION. VERIFY TIME
SCHEDULE DURING OWNER'’S TRAINING.

OPTIMAL START MODE:

THE BAS SHALL INITIATE THE OPTIMAL START MODE SUCH THAT THE UNIT IS STARTED AND ENABLED PRIOR TO WHEN THE
SPACE BEING SERVED BY THE UNIT IS SCHEDULED TO BE OCCUPIED, TO ALLOW THE ZONE TEMPERATURE TO REACH THE

NTS

PENDING OCCUPIED HEATING OR COOLING SET—POINT. THE SYSTEM SHALL WAIT AS LONG AS POSSIBLE BEFORE STARTING, SO

THAT THE TEMPERATURE REACHES THE OCCUPIED SET—POINT JUST IN TIME FOR SCHEDULED OCCUPANCY. VENTILATION

FUNCTIONS SHALL BE DISABLED WHEN THE UNIT IS IN OPTIMAL START MODE AND OUTSIDE AIR DAMPERS SHALL BE CLOSED.

THE BAS SHALL USE A SELF—ADJUSTING ALGORITHM TO CALCULATE THE ACTUAL TIME TO INITIATE OPTIMAL START FOR THE

UNIT BASED ON THE OCCUPIED SET—POINT, SPACE TEMPERATURE, OUTSIDE AIR TEMPERATURE, HISTORICAL OPTIMAL START
PERFORMANCE DATA AND THE ASSOCIATED HEATING OR COOLING OPTIMAL START RATE.

AN EARLY START LIMIT SHALL BE PROVIDED TO PREVENT THE UNIT FROM STARTING PRIOR TO 120 MINUTES (ADJUSTABLE)
BEFORE SCHEDULED OCCUPANCY.

THE UNIT SHALL TRANSITION FROM OPTIMAL START MODE TO OCCUPIED MODE WHEN THE CURRENT TIME IS EQUAL TO THE
SCHEDULED START TIME.

COOLING:
THE BAS SHALL INITIATE THE OPTIMAL START — COOLING MODE WHEN OPTIMAL START MODE FOR THE UNIT HAS BEEN
INITIATED AND THE AVERAGE TEMPERATURE OF THE SPACE IS WARMER THAN ITS OCCUPIED COOLING SET—POINT. ALL
VENTILATION FUNCTIONS ARE DISABLED WHILE OPERATING IN OPTIMAL START MODE AND THE OUTSIDE AIR DAMPERS
SHALL BE CLOSED.

THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO LOWER THE SPACE TEMPERATURE TO THE OCCUPIED

COOLING SET—POINT WHEN THE MODE OF THE UNIT IS COOLING AND THE SPACE TEMPERATURE IS ABOVE THE OCCUPIED

COOLING SET—POINT.

THE UNIT SHALL CONTROL TO ITS OCCUPIED COOLING SET—POINT, AND SHALL MODULATE COMPRESSOR(S) TO MAINTAIN
THE SPACE TEMPERATURE SET—POINT FOR THE ZONE BEING SERVED.

HEATING:

THE BAS SHALL INITIATE THE OPTIMAL START — HEATING MODE, WHEN OPTIMAL START MODE HAS BEEN INITIATED AND
THE AVERAGE SPACE TEMPERATURE IS COOLER THAN ITS OCCUPIED HEATING SET—POINT. ALL VENTILATION FUNCTIONS
ARE DISABLED WHILE OPERATING IN OPTIMAL START MODE AND THE OUTSIDE AIR DAMPERS SHALL BE CLOSED.

THE BAS SHALL DETERMINE THE LENGTH OF TIME REQUIRED TO RAISE THE AVERAGE SPACE TEMPERATURE TO THE
OCCUPIED HEATING SET—POINT WHEN THE MODE OF THE UNIT IS HEATING AND THE AVERAGE SPACE TEMPERATURE IS
BELOW THE SET—POINT.

THE UNIT SHALL CONTROL TO ITS OCCUPIED HEATING SET—POINT, AND SHALL MODULATE THE HOT WATER CONTROL
VALVE TO MAINTAIN THE SPACE TEMPERATURE SET—POINT FOR THE ZONE BEING SERVED.

UNOCCUPIED MODE:

THE BAS SHALL PLACE THE UNIT INTO OFF/STANDBY MODE AS DETERMINED BY THE USER—ADJUSTABLE TIME—OF— DAY
SCHEDULE FOR THE SYSTEM. THE UNIT SHALL CONTROL TO THE UNOCCUPIED TEMPERATURE SET—POINT, AND ALL
VENTILATION FUNCTIONS SHALL BE DISABLED AND OUTSIDE AIR DAMPERS SHALL BE CLOSED.

NIGHT SETBACK MODE:
DURING SCHEDULED UNOCCUPIED HOURS, THE UNIT SHALL BE CONTROLLED BY THE BAS TO MAINTAIN THE UNOCCUPIED

HEATING AND COOLING SET—POINTS, AS APPROPRIATE. VENTILATION FUNCTIONS ARE DISABLED, THE OUTDOOR AIR DAMPER
SHALL REMAIN CLOSED. UNLESS OTHERWISE STATED, THE SUPPLY FAN SHALL OPERATE IN THE AUTOMATIC CONTROL MODE,
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Al AO BI BO AV BV |Loop Sched Trend | Alarm [ Showon
Graphic
Point Name
Outside Air Humidity X X X
Outside Air Temp X X X
Zone Setpoint Adjust X X
Smoke Detector X X X X

Zone Override

bed

Supply Fan Start/Stop

Return Air Carbon Dioxide PPM Setpoint

CYCLING ON ONLY WHEN HEATING OR COOLING IS NEEDED.
HEATING:
AHU SUPPLY FAN ENERGIZED, HOT WATER HEAT IS USED.

THE BAS SHALL INITIATE THE NIGHT HEATING MODE WHEN THE TEMPERATURE FOR THE SPACE BEING SERVED BY THE
UNIT IS LESS THAN 55 DEGREES F (ADJUSTABLE). NIGHT HEATING SHALL TERMINATE WHEN THE SPACE TEMPERATURE
RISES ABOVE THE UNOCCUPIED HEATING SET—POINT PLUS THE UNOCCUPIED HEATING DIFFERENTIAL (4 DEGREES F,

ADJUSTABLE).

COOLING:

AHU SUPPLY FAN ENERGIZED

THE BAS SHALL INITIATE THE NIGHT COOLING MODE WHEN THE TEMPERATURE FOR THE SPACE BEING SERVED BY THE
UNIT IS GREATER THAN 85 DEGREES F, (ADJUSTABLE). NIGHT COOLING SHALL TERMINATE WHEN THE SPACE
TEMPERATURE FALLS BELOW THE UNOCCUPIED COOLING SET—POINT PLUS THE UNOCCUPIED COOLING DIFFERENTIAL (4

DEGREES F, ADJUSTABLE).

OCCUPIED MODE COOLING CONTROL: THE COMPRESSORS SHALL MODULATE TO MAINTAIN THE SPACE TEMPERATURE.

OCCUPIED MODE HEATING CONTROL: HEATING DURING OCCUPIED MODE SHALL BE CONTROLLED VIA THE HOT WATER COIL.

SAFETY INTERLOCK: THE FOLLOWING SHALL DE—ENERGIZE THE SUPPLY FAN: DUCT DETECTOR.

High Return Air Carbon Dioxide Concentration

High Return Air Humidity

Supply Fan Failure

Supply Fan in Hand

Monitoring Points

Mixed Air Temperature

Return Air Carbon Dioxide PPM

Return Air Humidity

Return Air Temp

Supply Air Temp

Zone Temp

Fan Status (depended on num- ber/type of fans)

Cooling Stage 1

Cooling Stage 2

Commanded Points

Cooling Setpoint

Heating Setpoint

*Controls are by the unit manufacturer. EMS will monitor / control via the BACnet interface only. Red indicate monitoring points, Green are commanded points.
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Albemarle Road ES BAS CENTRAL PLANT SEQUENCE Rev 011923

CENTRAL PLANT — CONTROL SEQUENCES

THE BUILDING CONSISTS OF A TWO—-PIPE HEATING SYSTEM WITH ONE BOILER AND ONE
CHILLER AND AN RTU WITH A BOILER FOR VAV BOXES FOR THE BUILDING ADDITION;

BOILER B—1 FOR THE MAIN BUILDING IS IN OPERATION ALL SEASONS TO PROVIDE
REHEAT TO THE VAV'S IN THE ADMIN AREAS IN SUMMER, AND ALL ZONES IN WINTER.
EACH OF THE ZONES EQUIPMENT ARE AUTOMATICALLY STARTED AND STOPPED BY ON
OPTIMIZED SCHEDULING PROGRAM VIA THE BUILDING AUTOMATION SYSTEM (BAS.)

ENABLING AHU'S GROUPED WITHIN EACH ZONE FROM ”UNOCCUPIED” TO “OCCUPIED”

SHALL BE SEQUENCED BY 3 SECOND (ADJ) INTERVALS TO MINIMIZE ELECTRICAL INRUSH
CURRENT.

DURING “OCCUPIED” PERIODS, THE EQUIPMENT SHALL OPERATE CONTINUOUSLY, AND THE
SPACE TEMPERATURE THERMOSTATS SHALL MAINTAIN SPACE TEMPERATURES OF 70F

(ADJ) HEATING AND 74F COOLING.

DURING “UNOCCUPIED”PERIODS, THE BAS RESETS ALL SPACE TEMPERATURE SET POINTS

TO 62F (ADJ) HEATING AND 80F (ADJ) COOLING AND SHALL SEQUENTIALLY CYCLE THE
EQUIPMENT AS REQUIRED WHEN IN “OCCUPIED.”

SEASONAL MODES SHALL REMAIN IN SUMMER OR WINTER WITH NO DEAD BANDS BASED
ON DT MODE SELECTION. ALL PARAMETERS SHALL BE ADJUSTABLE (ADJ) FROM THE
BAS. “OCCUPIED” AND “UNOCCUPIED” SET POINTS FOR AHU'S AND CASCADING VAV'S

SHALL BE ADJUSTABLE AND SCHEDULED GLOBALLY AND AHU’S ALSO SUBSET
INDIVIDUALLY.

MANUAL HEATING AND COOLING COMMANDS FROM THE BAS SHALL FOLLOW THE
AUTOMATIC SEQUENCES OF THE SEASON AND REMAIN UNTIL RELEASED. AN ALARM AND
INDICATION ON THE HOME PAGE OF THE BAS SHALL INDICATE WHEN IN MANUAL MODE.

LOWER—LEVEL DUAL TEMPERATURE SYSTEM

THE BUILDING AUTOMATION SYSTEM (BAS) SHALL PERFORM THE FOLLOWING CENTRAL
PLANT DUAL TEMPERATURE SYSTEM (DTS) CONTROL STRATEGIES, APPROPRIATE TO THE

GIVEN OCCUPANCY MODE OF AND ZONE, AS DETERMINED BY THE (ADJ) SCHEDULE FOR
THE SYSTEM.

WHEN ANY OF THE AHU'S IN THE MAIN BUILDING ARE ENABLED “OCCUPIED,” THE LEAD
DUAL TEMPERATURE PUMP DTWP—-1 OR DTWP—1A WILL ENABLE BY THE BAS TO SUPPLY
THE SECONDARY DT LOOP.

THE LEAD DTW PUMP SHALL ALSO ENABLE FOR FREEZE PROTECTION WHEN OA IS BELOW
38F (ADJ) REGARDLESS OF OCCUPANCY.

DT PUMPS 1 & 1A SHALL ROTATE LEAD AND LAG ON A WEEKLY (ADJ) BASIS.

SHOULD THE LEAD DUAL TEMPERATURE PUMP FAIL, THE LAG PUMP SHALL START AND
INDICATE THE FAILURE AT THE BAS.

THE OPERATING MODE OF THE DUAL TEMPERATURE SYSTEM SHALL BE SELECTABLE TO
“WINTER,” "SUMMER” OR “AUTOMATIC” OPERATION THROUGH BAS.

DT COOLING TO HEATING SWITCHOVER CHILLER 1 AND BOILER 1 AUTOMATIC SWITCHOVER
SEQUENCE

WHEN THE SYSTEM MODE IS IN “AUTOMATIC” AND,
THE BUILDING MODE IS IN “OCCUPIED” AND,

THE OUTDOOR AIR TEMPERATURE IS BELOW THE OUTDOOR AIR SUMMER/WINTER
CHANGEOVER SET POINT 50F (ADJ)) FOR A PERIOD OF ONE (2) HOUR (ADJ) AND,

THE MAIN BUILDING AVERAGE ZONE SPACE TEMPERATURES ARE BELOW THE WINTER
HEATING OCCUPIED SETPOINT OF 70F (ADJ) FOR A PERIOD OF TWO (2) HOURS (ADJ).

THE SYSTEM SHALL AUTOMATICALLY INDICATE THE SWITCHOVER REQUEST ON THE BAS
AND SWITCH FROM “SUMMER”MODE TO “WINTER”MODE IN THE FOLLOWING SEQUENCE;

THE MAIN CHILLER SHALL BE DISABLED AND SEQUENCED OFF.

AFTER 1 MINUTE (ADJ) THE CHILLER 3—WAY ANTISHOCK SHALL BE COMMANDED CLOSED
TO THE DT LOOP.

THE CHILLER PUMP CHWP—-1 WILL BE DISABLED FROM THE CHILLER AND SHALL ONLY
OPERATE FOR FREEZE PROTECTION WHEN OA IS BELOW 38F (ADJ.)

STATUS OF THE CHILLER, PUMP, AND 3—WAY ANTISHOCK VALVE WILL BE MONITORED BY
THE BAS TO ALERT FOR ANY MISMATCHED CONDITIONS AFTER 30 SEC. (ADJ)

THE AHU’S IN THE MAIN BUILDING SHALL SWITCH MODE TO “WINTER.”

THE UNIT VENTILATORS AND FAN COIL UNITS IN THE MAIN BUILDING SHALL BE ENABLED
IN “WINTER MODE” TO MAINTAIN SETPOINTS.

BOILER HWP—1 PUMP SHALL BE ENABLED “ON”

AFTER 1 MINUTE (ADJ) B—1 SHALL BE ENABLED “ON”AND THE SYSTEM WILL THEN RELY
ON THE BOILER 3—WAY ANTI-SHOCK VALVE SETPOINT TO MODULATE TO THE PRIMARY
LOOP WATER TO PREVENT SHOCKING THE BOILER AND MAINTAIN DT RESET
TEMPERATURE.

CONTROLS ON BOILER B—1 SHALL STAGE THE BURNER AS REQUIRED TO ALWAYS
MAINTAIN CONSTANT BOILER WATER TEMPERATURE AT 160F (ADJ.).

CONTROLS ON BOILER B—1 SHALL LOCKOUT THE BURNER ON THE BOILER IF IT SHOULD
EXCEED 185F (ADJ) WITH A LOCAL MANUAL RESET.

BOILER ANTI— SHOCK SETPOINT PROCESS MODULATION (HEATING) SEQUENCE;

IF DUAL TEMPERATURE RETURN WATER IS BELOW <75F (ADJ) THE BOILER 3—WAY
ANTI-SHOCK VALVE SHALL CIRCULATE WATER ONLY THROUGH PRIMARY LOOP OF THE
BOILER B— 1.

ONCE BOILER 1 HOT WATER RETURN TEMPERATURE REACHES THE ‘BOILER ANTI—SHOCK

SETPOINT 140F (ADJ,) THE BOILER 3—WAY ANTI-SHOCK VALVE SHALL MODULATE OPEN
TO CIRCULATE TO THE BUILDING SECONDARY DT LOOP, MAINTAINING BOILER PRIMARY
LOOP RETURN TEMPERATURE AT ANTISHOCK SETPOINT TEMPERATURE.

ONCE DUAL TEMPERATURE RETURN TEMPERATURE REACHES 140°F (ADJ.), THE BOILER
3—WAY SHALL MODULATE FULLY OPEN.

THE 3—WAY ANTISHOCK VALVE WILL RESET TEMPERATURE TO THE SECONDARY DT LOOP
BASED ON OUTSIDE AIR TEMPERATURE ACCORDING TO THE FOLLOWING:

UPON OUTSIDE AIR TEMPERATURE RISING ABOVE 40” F (ADJ.), THE SECONDARY DT HOT

WATER SUPPLY TEMPERATURE SHALL LINEARLY RESET FROM 160F (ADJ.) TO 110F (ADJ.)
AT 60F OA AND ABOVE.
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DT HEATING TO COOLING SWITCHOVER MAIN CHILLER AND BOILER AUTOMATIC SWITCHOVER
SEQUENCE
WHEN THE SYSTEM MODE IS IN “AUTOMATIC* AND,

THE BUILDING MODE IS IN “OCCUPIED” AND,

THE OUTDOOR AIR TEMPERATURE IS ABOVE THE OUTDOOR AIR SUMMER/WINTER SET POINT
50F (ADJ) FOR A PERIOD OF ONE (2) HOUR AND,

THE LOWER—-LEVEL AVERAGE ZONE SPACE TEMPERATURES ARE ABOVE THE SUMMER COOLING
SETPOINT OF (74F ADJ) FOR A PERIOD OF TWO (2) HOURS (ADJ), THE SYSTEM SHALL

AUTOMATICALLY SWITCH FROM “WINTER"MODE TO ‘SUMMER”MODE AND BE DISPLAYED ON THE
BAS IN THE FOLLOWING SEQUENCE;

THE BOILER SHALL BE DISABLED.

THE BOILER 3—WAY ANTI-SHOCK SHALL BE COMMANDED CLOSED TO THE DT LOOP.

THE BOILER PUMP HWP—1 WILL BE DISABLED.

STATUS OF THE BOILER, PUMP, AND 3—WAY ANTISHOCK VALVE SHALL BE MONITORED BY
THE BAS TO ALERT FOR ANY MISMATCHED CONDITIONS AFTER 30 SEC. (ADJ)

THE AHU'S IN THE LOWER LEVEL SHALL SWITCH MODE TO ‘SUMMER.”

THE OA LOUVERS AND CORRESPONDING EXHAUST FANS IN LOWER LEVEL SHALL BE
ENABLED.

THE UNIT HEATERS SHALL BE DISABLED.
CHILLER SHALL BE ENABLED ‘ON.”

CHILLER 3—WAY ANTI-SHOCK VALVE SHALL REMAIN CLOSED TO THE SECONDARY DT LOOP
AND FOLLOW THE ANTI-SHOCK SEQUENCE TO MODULATE TO THE PRIMARY LOOP WATER TO
PREVENT SHOCKING THE CHILLER.

CONTROLS ON THE CHILLER SHALL STAGE THE COMPRESSORS AS NECESSARY TO ALWAYS
MAINTAIN CONSTANT WATER SUPPLY TEMPERATURE FROM THE CHILLER AT 45F (ADJ.)

CHILLER ANTI— SHOCK SETPOINT PROCESS MODULATION (COOLING) SEQUENCE;

IF DUAL TEMPERATURE RETURN WATER TEMPERATURE IS ABOVE 80F> (ADJ) THE CHILLER
3—WAY ANTISHOCK VALVE SHALL CIRCULATE WATER ONLY THROUGH PRIMARY LOOP OF THE
CHILLER.

ONCE THE CHILLER WATER RETURN TEMPERATURE REACHES 55"F, CHILLER 3—WAY
ANTI-SHOCK VALVE SHALL SLOWLY MODULATE OPEN TO CIRCULATE TO THE BUILDING
SECONDARY DT LOOP, MAINTAINING CHILLER PRIMARY LOOP RETURN TEMPERATURE AT

CHILLER ANTI-SHOCK SETPOINT OF 55F (ADJ).

ONCE DUAL TEMPERATURE RETURN TEMPERATURE IS BELOW <75"F (ADJ.), CHILLER
ANTI-SHOCK 3—WAY VALVE SHALL MODULATE FULLY OPEN.

CONTROLS ON THE CHILLER SHALL STAGE THE COMPRESSORS AS REQUIRED TO ALWAYS
MAINTAIN CONSTANT WATER TEMPERATURE FROM THE CHILLER AT 45F (ADJ.)

BUILDING ADDITION CONTROL

RTU — SHALL FOLLOW THE SEQUENCES AS SHOWN ON DRAWINGS AND VAV'S WILL BE

SUPPLIED BY BOILER #2 AND PARALLEL BOILER PUMPS, 2 AND 2A WITH VFD’S SHALL
FOLLOW THE SEQUENCES AS SHOWN ON DRAWINGS.

ENABLE RIB RELAY SHALL BE PROVIDED FOR THE BOILER AND BOILER PUMPS ALONG WITH A

MEANS FOR HOA OPERATION. RUN STATUS FOR VFD'S SHALL BE FROM CONTACTS ON THE
RUN CONTACTS ON THE VFD.

Dual Temperature Water System

Hardware Points Software Points

Point Name

Al AO Bl BO AV BV Loop Sched

Trend

Alarm

Show On
Graphic

Dual Temperature Water Differential Pressure

x

X

Dual TemperatureWater Return Temp

Dual Temperature Water Supply Temp

Chiller 1 Water Return Temp

XX X|X]X

Chiller 1 Water Supply Temp

Chiller 1 Setpoint

Secondary Dual Temperature Water Pump P-1 VFD Speed

Secondary Dual Temperature Pump P-2 VFD Speed

Chiller 1 Status

Chiller 1 Fault

Primary Chilled Water Pump P-5 Status

Secondary Dual Temperature Water Pump P-1 Status

Secondary Dual Temperature Water Pump P-2 VFD Fault

Secondary Dual Temperature Water Pump P-1 Status

Secondary Dual Temperature Water Pump P-2 VFD Fault

x| x X I X | x| X]|Xx

Chiller 1 Enable/Disable

Secondary Dual Temperature Water Pump P-1 Start/Stop

Secondary Dual Temperature Water Pump P-2 Start/Stop

XIX]IX]IX]IX|X|IX]|X]IX]IX]|X¥X]IX]|X<]X]|X}X[|X<]Xx]|Xx

XIX I XIXIX|X]IX]|X]IX]IX|X]IX]|X]X]|X>X][|X]XxX]X

Outside Air Temp
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High Main Chilled Water Return Temp

High Main Chilled Water Supply Temp

Chiller Failure

Low Main Chilled Water Return Temp

Low Main Chilled Water Supply Temp

Secondary Dual Temperature Water Pump P-1 Failure

Secondary Dual Temperature Water Pump P-1 Running in Hand

Secondary Dual Temperature Water Pump P-1 Failure

Secondary Dual Temperature Water Pump P-2 Running in Hand

High Dual Temperature Water Differential Pressure

High Dual Temperature Water Supply Temp

Low Dual Temperature Water Differential Pressure

XXX X]IX|X]X]|X]|X]X]|Xx]X

* Chiller 1 Operating Mode

* Chiller 1 Operating Status

* Chiller 1 RLA Percent

* Chiller 1 RLA (Amps)

* Chiller 1 Entering Water Temperature

* Chiller 1 Leaving Water Temperature

* Chiller 1 Evaporator Flow Rate

* Chiller 1 Evaporator Flow Status

* Chiller 1 kW

* Chiller 1 Tons

X I XIX]IX]IX]IX]|X|X]|X]X<]X

* Chiller 1 kW/Ton

Boiler 1 Hot Water Return Temp

Boiler 1 Hot Water Supply Temp

Primary Hot Water Return Temp

Primary Hot Water Supply Temp

Secondary Hot Water Supply Temp

Secondary Hot Water Return Temp

XX x| x| XxX]X

Hot Water Changeover Supply Temp Setpoint Reset

Chilled Water Changeover Supply Temp Setpoint Reset

REVISION DESCRIPTION

Boiler 1 Alarm Status

Boiler 1 Status

Hot Water Pump P-3 Status

Hot Water Pump P-4 Status

X I X | x| X

Boiler 1 Enable

Hot Water Pump P-3 Start/Stop

REVISION DATES

Hot Water Pump P-4 Start/Stop

XIXIX]IX]IX]IX]IX|X]|X]|IX<X]|X]X¥X]X%X]|X%X]|X

XEIXEIXIX]IXIX]IX|IX]IX]IX]IPX]IX]|X]IPX]|X]IPX]IX]IX]IXIPX]X]IX]X]X]|]X]X

Boiler 1 Failure

Boiler 1 High Hot Water Supply Temp

Boiler 1 Low Hot Water Supply Temp

Boiler 1 Running in Hand

High Primary Hot Water Supply Temp

Hot Water Pump P-3 Failure

Hot Water Pump P-3 Running in Hand

Hot Water Pump P-4 Failure

XXX X]IX]IX]X]X]X

22-074

JOB NUMBER

02/17/2023

Hot Water Pump P-4 Running in Hand

* Manufacturer supplied points provided to the BAS via BACnet Interface

NEW
VFD
P—1
NEW
VFD
p—2
i
INSTALL NEW CHECK VAL NO 4‘& INSTALL NEW CHECK VALVE
\Jj = NC%D A
C
TSI5 NO
LINE
|
Y Ll
] TSI
- CS
LOAD
CAP ! |
- S
P—4
|
CHILLER CH—1
Prd3
LINE N
BOILER
1 B—1
o CS

LOAD

CONTROL SCHEMATIC

TO LOCATIONS SHOWN

ADMIN. AREA VAVS L DUAL TEMPERATURE WATER
RECONNECT PUMP INLET 1 NTS

lc _ s e
L] —_— DR
_Iul_
7S] U
—1 | | —
.
==
H SUPPLY PIPE FOR FOUR SEPARATE ZONES.
PROVIDE DIFFERENTIAL PRESSURE SENSOR
AND SUPPLY WATER TEMPERATURE SENSOR
}é\ FOR EACH
REMOVE EXISTING VALVE AND CAP
PIPE ON BOTH ENDS
LS
ﬂ_ﬁg - RETURN PIPE FOR FOUR SEPARATE ZONES.
PROVIDE WATER TEMPERATURE SENSOR
NG Eg FOR EACH
C
OUTSIDE AIR
TEMP /HUMID
OA-T
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P-5
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1-800-633-0405 For the latest prices, please check AutomationDirect.com. 1-800-633-0405 For the latest prices, please check AutomationDirect.com. : : D: = N ﬁ S
~— O
® ° ® - N - \
Pr®ense’ Relay Timers Preense Octal Sockets =1 Functional O ;’1 oqsy
Bl DeV'ceS, InC Q (800) 888-5538 M sales@functionaldevices.com @ www.functionaldevices.com E bl <O~
TRS-TD Series Off-Delay Relay Timers Features
OverVieW Featu res * Mounts on 35n.1m DIN 'ra|I. LOW COIL INPUT RELAY
* Screw clamp wire termination
The T‘RS—T~D series is designgd to replace the * 8 timing ranges built-in covering 0.05 seconds RIBTEO1P-S
fun‘ctlonallty of pneumatic t'me delay relays to 30 I;antes . . . Enclosed Relay Hi/Low Separation 20 Amp DPDT |
which are very large, expensive and not very « Selecting a range is easy using a rotary switch @ = +Override, 120 Vac Power Input + 5-25 Vac/dc \\\\\\\IW\IIIII///
accurate. Unlike standard electronic off delay « 120 VAC/VDC and 24 VAC/VDC models available O Control Input \\\\\< A CARA //,//
time relays, the TRS-TD does not require - 8-pin octal socket . . Nk N
a trigger switch or continuous application . 10A DPDT output contact B Whi/Blk e TH VS D
of input voltage. With an on board power output contac e Pomaae |
source, these units keep the logic circuit and TN.D. oLon P e
relay energized during the off delay period. TRS-TD-D-120AD 750-2C-SKT covorr, P e
A e L,i e
% 3 : Gry - N/C
B  OdalSockelsforRelys @ e
5-25 Vac/dc Do P
Part Numbe, Price Timer Type Timing Range Voltage Output Type Drawing Links : Octal SOCke‘S fOI' Relavs Drawi coNTROL NpUT P
i - a o ra_Wl”g %) i 3 Brn -N/O MADE INTHE US.A.
TRS-TD-D $63.00 Off-delay 0.05 secands fo 30 minutes 120 VACVDC (1) DPDT timed relay PDF | price Deseription oo WO ks L
TRS—TD-D:JMQ $63.00 Offdeley 0.05 secogdashto 39 minutes 28 VACAVDC (1) DPDT timed relay POF 770169-D $5.00 Macromatic relay socket, 8-pin, 35mm DIN rail or panel mount. For use with ProSense octal relays. 1 0.1 PDE SPECIFICATIONS
selectable Power Input: 120 Vac, 50-60 Hz Contact Ratings: Control Input Ratings: Notes:
70170-D $6.00 Macromatic relay socket, 11-pin, 35mm DIN rail or panel mount. For use with ProSense octal relays. 1 0.1 PDF Control Input: 5-25 Vac/dc, 50-60 Hz 20 Amp Resistive @ 300 Vac 4 mA @ 5Vdc - Override capability is made
AutomationDirect relay socket, 8-pin, 35mm DIN rail or panel mount. For use with 750-2C and H750-2C series ! ReIans &Cc:in;ald T{r;e: b (:I) DPDTlContinuous Sy EO” I NS geSiStive o oovs O 10\édc oo Isupplymgh
- H H H H H H H -2C-. , 0-pIn, . - - xpected Relay Life: 10 million cycles minimum mechanica 15 Amp Resistive @ 600 Vac 1TmA @ 12Vdc constant voltage on the
0” DEIav Relav Tlmer speclflcatlons 0"'D9|av Relav Tlmer speclflcatlﬂns 730-2C-SKT 475 octal relays. ! 01 PDE Operating Temperature: -30 to 140° F 20 Amp Ballast @ 277-480 Vac 2mA @ 24Vdc Power Input. No Control Input
Part Number TRS-TD-D-120AD TRS-TD-D-24AD Reneral Specifications Hugﬁdity Ringe: 5 to 95% (noncondensing) Norsllieglforélectroni( Bal\l/ast (3NmAp@I 24 VZE Voltagde is;ecelssary to
- ) Y g perate Time: 18ms 770 ilot Duty @ 120 Vac on Polarize override the relay. *
Input Specil Tigpnection Recommend 70169-D socket | Sockets Specifications Relay Status: LED On = Activated 1158 VA Pilot Duty @ 240 Vac
Nominal v 120 VAC/VDC ‘ 24 VAC/NDC gLew terminal) 1 or 2 -#12-20 AWG Wire Wire Size Screw Screw Chassis Dimensions: 4.00"x4.00"x 1.80" with .50" NPT Nipple 1110 VA Pilot Duty @ 277 Vac Power Input Ratings:
. ications " 5 5 ! v * Wires: 167, 600V Rated 1640 VA Pilot Duty @ 480 Vac @
gz:;z:piionage Max 2VA Tomilegmg 12inb Part Number Number of Pins | Voltage Current Screw Size (capacity) Torque | Mounting Torque Agency Approval Approvals; UL' Lfisted( ULo16, ULB6s, E:’L TP © 480600 Vac 105mA @ 120Vac
A ion 1 . . California State Fire Marshal, CE, RoHS 2HP @ 240-277 Vac
Nominal F 50/60 Hz m"e/Ferrule Size 1 or 2 #12-20 AWG 70169-D 8 600V 10A 6-32 1or2,12-20 ANG 12in-lb 7in-b UL Recognized E169693, Housing Rating: UL Accepted for Use in Plenum, NEMA 1 1HP @ 120Vac
(Ferrule size: Stud size 6 with max overall width 0.30") . ) CSA, CE Gold Flash: Yes
70170-D 1 300v 10A 6-32 1or2,12-20 AWG 12 in-Ib 12 in-Ib ’ : itch: Ves*
_i;'::"" spe"eq"e"c” (1) DPDT @biemt [-12 88 tt0:16 5500F] . i i UL Recognized E225080 e
—— ppelature oo 750-2C-SKT 8 600V 5A M3.5 1-12 AWG / 1-14 AWG 9in-b 7inb :
10A @ 240VAC, 30VDC {0rage -40 to +85°C CSA, CE
8A @ 28VDC . 1pz,atu,e [-40 to +185°F] *To obtain the most current agency approval information, see the Agency Approval Checklist section on the specific part number's web page.
Switching 1P @ 20 VAC Wrection Rating Pas
capacity B300 & R300 Reﬁ"aﬁon 10-55 Hz with 3G maximum and
Electrical s ez Full Load: 100,000 operafions | sistance 0.5mm total displacement (+/-.25mm).
- P o | UlNunting Socket mount (8-pin required) .
. 1 seconds —inting ay Socket Pinouts
_ﬁecqanl Ct 2,000,000 operations We,antation
ifetime _, T
5 .. |___ight 0.22 Ibs 2) (1 12)
Time Circuit speciricatidNs - ( J )
Maximum Setting (Adjustable): +5%, -0% Agency cURuS File 191099, 1) 5
. . 0, -U7 i i
| Setting Ac Minimum Setting (Adjustable): +0%, -50% fpprovals and S o et & tn o
Start-up T.curacy | Time from when power is applied until unit is timing : 0.05 seconds *To obtain the most current agency approval information, see the Agency %
Maintain Fome o, Time unit continues to operate after power is removed: Approval Checklist section on the specific part number's web page. @ ’7 S
Time 0.01 seconds o g
Repeat Accuracy +50ms w » =
Wiring Diagram 5
] Range 9 agra 750-2C-SKT g
Diai Seiiing Timing Range S =
- A 0.05-5 Sec
B 0.1-10 Sec w
- C 0.3-30 Sec b
D 0.6 - 60 Sec <Q(
5 E 1.8 - 180 Sec %
F 3-300 Sec %)
N G 0.1-10 Min a
- o
H 0.3 - 30 Min 20191117
www.automationdirect.com Relays and Timers tREL-92 www.automationdirect.com Relays and Timers tREL-62 E 'é’
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BOILER 2 ] @) Z
STATUS BOILER ENABLE DELAY PUMP STATUS | - o\
| BOILER ALARM OPTICAL BO B B | L1 L2 L3 = = @)
BAS POINTS CONTACT 120V & ‘ ‘ ] <ﬂ i
| B1 24V | RIB TRSOVO08 CB NEW ] m Ol
TRANSFORMER
® o ® o oR ® o o o o o o0 [—uZU<t:
\ | /-\_/-\_/ AUX : : >
PUMP \ N N | | | <ﬂ UZ 7 O:Z
ENABLE a \_ Eﬂ
RELAY O
-4 H B ) PY L A .
O - T T T ==l
S S
| C o O
e 7 h 3 = A7)
. 77 <Oo3IMm
HOA NEW CT 0 m
ALARM RIB TEO1P-S 2 b O
H L w4
BOILER 0 S
A J m
. o
WHT /BLK — S <
| © BLU — N/C
|
9 i | YEL — COMM
L COIL ON, L 105
REMOTE ENABLE CONTACTS . —|— . -
COIL OFFe | | ORG — N/O o [I_
. h\
® ‘_®_. | LAUTO I I m -
WHT/BLK | | H O
PRIMARY BOILER I I Z m
: 1 ; PUMP | | _ C )
| T (\. | ADJUSTABLE TIMER @ | i GRY - N/C O
PROSENSE RELAY TIMER \\ | % |
A > | | PRP— CoMM — N
\ 5—25 Vac/dc I I <
NOTES: CONTROL INPUT | al | O O
1 . NOT USED . —l_ : BRN — N/O } 4 , J
2. CONTRACTOR SHALL PROVIDE CONTROL WIRING, STARTER BAS, AND FIELD DEVICE CONNECTIONS. NEW TIMER | ! Z S
3. RIB RELAYS AND TRANSFORMER BY CONTRACTOR. @ L. <[:
EXISTING CONTROLS (UNLESS <
4. STARTER IS EXISTING. NOTED OTHERWISE) 2
5. BOILER ENABLE RELAY TO BE MOUNTED AT BOILER CONTROL PANEL. m m
2 .
NTS =
=
'_
1 BOILER INTEGRATION DETAIL -
L
[
n
NTS Gy
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MANUAL AIR VENT (TYP.) . % S 2o
oo
= Z 39
L . T aod>2
UNION (TYP.) O g2
O W3~
GAGE COCK (TYP.) Sx 8325
=~ M - ~
NEW MODULATING 3—WAY VALVE VALVE SCHEDULE < ;E o5y
W <O~
CIRCUIT SETTER NOTE 4 NEW ORIGINAL | 2-WAY|_ .| PIPE | VALVE | . .. | ACTUAL
VALVE VALVE OR | com | SIZE | SIZE cy | PRESSURE | NOTES
ISOLATION VALVE NOTE 4 TAG TAG WAy () | N DRoP
: AHU-1 AHU-1 3-WAY | 372 - 1.25 20 - - \\\\\\1\‘,, o ,;‘\’,/{{(,,,//
AHU-2 AHU-2 3-WAY | 5188 | - 1.50 28 - - S
AHU-3 AHU-3 3-WAY | 18.0 - 1.00 14 - - S SKE
! AHU-4 AHU-4 3-WAY | 3196 | - 1.25 20 - - @
I AHU-5 AHU-5 3-WAY | 402 - 125 20 - - P
NOTES: EX( COlL) B-1 Boiler 3WAY | 980 | - 40 i i i Yy
1. REMOVE EXISTING 3—WAY CONTROL VALVE |l — © RRELERED i i SVIAY| 9218 | - >2 - - - e
. — L L _—— \y ( 1 ] K i
AND PNEUMATIC ACTUATOR COMPLETE. - 4 xﬁmﬂgg xﬁx; zmi 2; g;g g: 13 282 :
2. INSTALL NEW 3—WAY CONTROL VALVE WITH — : : : : :
ELECTRONIC ACTUATOR. 1+ - VAV-1-2/A106 VAV-3 3-WAY | 29 0.75 0.5 1.9 2.33 -
3. PROVIDE FLOAT SWITCH IN UNIT DRAIN PAN — VAV-1-1/A106 VAV-4 3-WAY | 29 0.75 05 1.9 2.33 -
TO SHUT DOWN UNIT AND ALARM TO BAS. . . \ SUPPLY PRESSURE INDEPENDENT VAV-1-A108 VAVS  |awav| 20 | 075 | 05 | 19 233 :
4. REMOVE EXISTING ISOLATION VALVE AND |+ D CONTROL VALVE (PICV) VAVAAI1S VAVS swWAYl 25 1 075 | 05 19 173 )
CIRCUIT SETTER. - - - - -
COMBINATION VALVE ASSEM’BLIES. \ VAV-1-A122 VAV-8 3-WAY | 25 0.75 0.5 1.9 1.73 -
6. PICV PROVIDED WITH UNION BETWEEN CIRCUIT \ — VAV-1-A123 VAV-9 3-WAY | 28 0.75 05 1.9 2.17 -
SETTER AND CONTROL VALVE. — = — VAV-1-A124 VAV-10 3-WAY| 25 | 075 0.5 1.9 1.73 -
s ISOLATION VALVE NOTE 4
_ SOLATIO LVE NOTE VAV-1-A126 VAV-11 3WAY| 26 | 075 05 1.9 1.87 -
NOTE 3 — // VAV-1-A113 VAV-12 3WAY| 09 | 075 05 0.8 127 -
VAV-1-A117 VAV-15 3WAY| 32 | 075 05 3.0 1.14 -
/ (EX) BALANCE VALVE (TYP.) VAV-1-A109 VAV-16 3WAY| 16 | 075 | 05 12 178 i
/ VAV-2-153 W-F 2-WAY | 33 - 05 1.9 - - 5
EXISTING DRAIN ___ / VAV-2-N154 W-F 2-WAY | 3.3 - 0.5 1.9 - - %
VAV-2-156 W-D 2-WAY | 16 - 05 1.9 - - &
VAV-2-N157 W-F 2-WAY | 3.3 - 05 1.9 - - 5
VAV-2-160 W-C 2-WAY | 1.05 - 05 1.9 - - Z
THREE—WAY CONTROL VALVE DETAIL wptso T wo  Towlte [ - Tos T e [ - 1
1 VAV-2-162 W-D 2-WAY | 16 - 05 1.9 - - &
NTS VAV-2-165 W-D 2-WAY | 16 - 05 1.9 - - 5
VAV-2-166 W-B 2-WAY | 0.84 - 05 1.9 - - 2
VAV-2-133 W-E 2-WAY | 242 - 05 1.9 - - i
FCU-150 Trane Horiz. FCU | 3-WAY | 19 | 075 - - - - < -
FCU-133 FC-2 3-WAY | 441 | 1.00 05 3.0 - - T g
FCU-135 FC-1 3-WAY| 314 | 075 05 1.9 - - o S
FCU-4 AH-2 3-WAY | 2.0 - - - - - S
UV-101 uv-2 3WAY| 84 | 125 05 47 - -
UV-102 UV-2 2-WAY| 84 | 125 05 47 - - ANE
UV-103 uv-2 3-WAY| 84 | 125 05 4.7 - - e g
UV-104 uv-2 3WAY| 84 | 125 05 47 - - SHEIE
UV-105 uv-2 2-WAY | 84 | 1.25 0.5 47 - - Il I Ml s
UV-106 UV-2 2-WAY| 84 | 125 05 47 - - >
UV-107 UV-2 2-WAY| 84 | 125 05 47 - - e
UV-108 UV-2 3WAY| 84 | 125 05 47 - - <
UV-109 UV-1 2-WAY| 84 | 125 05 47 - - — a2
A
MANUAL AIR VENT (TYP.) UV-110 UV-1 3WAY| 84 | 125 05 47 - - 'z, o —
UV-111 UV-1 3-WAY| 84 | 125 0.5 4.7 - - =] A n
UV-112 UV-1 2-WAY | 84 | 125 05 4.7 - - =, 10 Z,
UNION (TYP.) UV-113 UV-2 2-WAY| 84 | 125 05 47 - - ] 2 AV, o
UV-114 UV-2 2-WAY| 84 | 125 05 47 - - —] —
GAGE COCK (TYP.) UV-115 UV-2 2-WAY| 84 | 125 05 47 - - ] e (_)" B~
NEW MODULATING 2—WAY VALVE UV-116 uv-2 3WAY| 84 | 125 05 47 - - B = :<>ﬂ
CIRCUIT SETTER NOTE 4 UV-117 UV-2 2-WAY| 84 | 125 05 47 - - - 5 S
UV-118 UV-2 2-WAY| 84 | 125 05 47 - - < = =
UV-119 UV-2 2-WAY| 84 | 125 05 47 - - @) =]
ISOLATION VALVE NOTE 4 UV-120 Uv-2 3-WAY | 8.4 1.25 0.5 47 - - o E = (/]
\ UV-121 uv-2 3WAY| 84 | 125 0.5 47 - - — =g
UvV-122 Uv-2 2WAY| 84 | 125 | 05 47 i i 3 B Q
[Yﬂ UV-123 UV-2 2WAY| 84 | 125 0.5 47 - - —]1 — U
UV-124 UV-2 2-WAY| 84 | 125 05 4.7 - - g O o <g
EX( CO||_> UV-125 uv-2 2-\WAY| 84 | 125 0.5 47 - - < O < m
L q _ A RETURN , UV-126 UV-2 3-WAY| 84 | 125 0.5 47 - - 2 O L
_— N ( Uv-127 uv-2 3WAY| 84 | 125 | 05 47 i i m O
NOTES: - UV-128 V-2 oWAY| 84 | 125 | 05 47 - - + M
B UV-129 UV-2 3WAY| 84 | 125 05 47 - - =
1. REMOVE EXISTING 3—WAY CONTROL VALVE AND I/ UV-130 UV-2 S WAY | 84 125 05 47 _ _ @ <f|
PNEUMATIC ACTUATOR COMPLETE. | '|L q SUPPLY, OV131 V2 S WAY | 84 o5 05 ; - -
2. INSTALL NEW 3—WAY CONTROL VALVE WITH | T C i i : i
ELECTRONIC ACTUATOR. UV-132 uv-2 3-WAY | 8.4 1.25 0.5 4.7 - -
3. PROVIDE FLOAT SWITCH IN UNIT DRAIN PAN TO \ I
SHUT DOWN UNIT AND ALARM TO BAS.
4. REMOVE EXISTING ISOLATION VALVE AND CIRCUIT \ —] ISOLATION  VALVE 1.CCV 8. ON-OFF 02
SETTER. /)_'_ NOTE 4 2. BALL 9. FLOATING POINT — O
5. PROVIDE SEPERATE VALVES, NOT COMBINATION R 3. ZONE 10. MODULATING 2-10 O Z
VALVE ASSEMBLIES. NOTE 3 _ __~ / 4. GLOBE 1. MFT e
6. PICV PROVIDED WITH UNION BETWEEN CIRCUIT 5. BUTTERFLY 12. MFT CODE — <ﬂ
SETTER AND CONTROL VALVE. / PRESSURE INDEPENDENT 6.24 VAC 13. SPRING RETURN it
Vs CONTROL VALVE (PICV) 7.120 VAC 14. SWITCHES S N =
EXISTING DRAIN __ __/ O = =
< -
< =] o
’ TWO—-WAY CONTROL VALVE DETAIL O A &
e Z 1
= =
anglh
O <
=~
SHEET




INPUT VFD PROVIDES
HOA AND BYPASS
FFTE
ey VFD
H V " L |
1
TYFICAL [ . - "i LRt RELAY :
FELD | 1 Il mFRUN
DEVICES | ViR I ot
i uk ® RUN STATUS
b i 8 EXTERNAL FAILT
I T — — —— v — — — - — — . — T — — — S — —— —— — - — . — J
! HHIGH — | MIGH
| | PRIMARY | [N PRIMARY
| | TEme \ TEMP
H H i AT ™
! * ! @i mezaoNs T D1
! ! » I I -
! I PRESS | Hi PRESS o PRESS
i i ! _
| - | RE 200N T - O
| AF5-460-D55 | ;i . ENABLE
o — e — ——— — mE m{- @ m
* .

NOTES:

1. CONTRACTOR SHALL PROVIDE BRANCH CIRCUNT (LINE) TO VFD AND OUTPUT WIRING TO MOTOR(S).
2 CONTRACTOR SHALL PROVIDE A MINIMLM OF ONE INCH CONDUNT FOR ALL CONTROL WIRING.

3 CONTRACTOR SHALL PROVIDE CONTROL WIRING, BAS. AND FIELD DEVICE CONNECTIONS.
4 RIB RELAYS BY CONTRACTOR

5 VFD PROVIDFED BY CONTRACTOR

CMS TYPICAL MOTOR VFD BAS INTERFACE —

EXISTING FC/UV

LOCAL FC/AUV FAN SWTCH MOCIFICATION

FAIL SAFE RUN IN "LOW" SPEED

IF NETHER “HI® OR "CFF" ARE EMERGIZED "ON®, FAN RUNS IN “LOW"
AAS ENABLES "HI® RELAY, AND ALL OTHER RELAYS ARE DEENERGIZED,
FAN RUNS IN "HI®

BAS ENABLES "OFF" RELAY, UNIT SHUTS "OFF

SWTCH 80X
= —
| |
| 120V |

LED RIB RELAYS | |
AT FC AND UV —* LK |
BAS | |
—— H_RiBy L, |
| 8.0. k - | N0 | |
o4y~ | | | : |
| | | 24V | I |
1 \
' ! Ly _ N J |
I |
| cow— |
| | OFF _ __ _
I } T
| | 24V
| B.O | | °
24y ! Il . .
L

PUMP 2

LOCAL SPEED SWITCH MODIFICATION

1 NTS
NTS
DEVICES AT EX STARTER
EX STARTER
RIB TRSOV0O0S \
INPUT VFD PROVIDES VERIS H614
HOA AND BYPASS - -—— - ——— e e ] UG /' current
e i oy ® | |/ SWITCH (RATED
24V P VFD TYPICAL RELD : 1 § : {  UPTO1504)
L1 DEVICES | M/l BAS
[ e Hi- - | N |
TYPICAL : =Y P RELAY | L e 4 | & MF RUN
FIELD | =t 1| MFRUN [ 1 BE; D1
DEVICES | | VD " or | || e | @ STATUS
i u @ RUN @ STATUS | HIGH PRIMARY i
— i @ EXTERNAL FAULT : TEMP ————— | HIGH
| l - S i & i PRIMARY
: . = ™12 ¢ [ i @ TEMP
| l STATIC HIGH . % ' ! @ Py RIB 2401D-N4 ! D1
| | PRESSURE FAM i ] r's P i ®
| Y L] : HI PRESS HI PRESS
| g [ b  maon e o1 | HIEGESS : .
| swicH ! S ¢ [ . | 3 RIB2401D-NS T D1
| HLPRESS | HI PRESS FREEZE STAT ol PRESS i i ! b | ! e
| FREEZESTAT | 2| | RIB 2401D-N4 AFS-460-DSS i f o ENABLE
' [ s e DI L]
| | - : = RIBUIC
! . S - DO
| i %1 ENABLE o ENABLE i ’ | ®
__________ RIB UIC Do
¢ - | &?# |
LEAS
NOTES: | \ |
1. CONTRACTOR SHALL PROVIDE BRANCH CIRCUIT (LINE) TO VFD AND OUTPUT WIRING TO MOTOR(S) —— ———- - e
1 CONTRACTOR SHALL PROVIDE CONTROL WIRING, BAS, AND FIELD DEVICE CONNECTIONS
4  RIB RELAYS BY CONTRACTOR NOTES:
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