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1650 Meadow Wood Lane
Reno, Nevada 89502

(775) 525-1113

STRUCTURAL CONSULTANT

CONTACT: CHRIS ROPER, SE, PE
PRINCIPAL ENGINEER

SHEET INDEX

GENERAL NOTES

BUILDING CODES

THE PROJECT SPECIFICATIONS AND DRAWINGS ARE A DOCUMENT SET AND SHOULD NOT BE
SEPARATED.  INFORMATION AND REFERENCES ARE CONTAINED IN ALL SPECIFICATIONS AND
DRAWINGS.

1.

IT IS THE CONTRACTOR'S RESPONSIBILITY TO FULLY UNDERSTAND THE COMPLETE SET OF
SPECIFICATIONS AND THE DRAWINGS FOR THIS PROJECT. IT IS THE CONTRACTOR'S RESPONSIBILITY TO
REVIEW ALL OF THE INFORMATION CONTAINED IN THE SPECIFICATIONS AND DRAWINGS, INCLUDING
ALL OTHER DISCIPLINES (ARCHITECTURAL, ELECTRICAL, STRUCTURAL, ETC.) PRIOR TO BID AND
CONSTRUCTION.

2.

THE INFORMATION INDICATED ON THESE DRAWINGS AS EXISTING IS BASED UPON INFORMATION
TAKEN FROM AS-BUILT DRAWINGS, FIELD INVESTIGATION, AND INFORMATION OBTAINED FROM
SUBMITTAL DATA, ETC. THE PLANS DO NOT GUARANTEE ACCURACY BUT ARE ONLY AN INDICATION
OF EXISTING CONDITIONS. IT IS THE CONTRACTOR'S RESPONSIBILITY TO FIELD VERIFY EXACT
CONDITIONS SUCH AS EQUIPMENT PLACEMENT, DUCTWORK (SIZE, ROUTING, AND ELEVATION),
PIPING (SIZE, ROUTING, AND ELEVATION), ETC. THE DRAWINGS ARE INTENDED TO PROVIDE THE
CONTRACTOR AN INDICATION OF THE SYSTEM INSTALLED IN THE FACILITY TO DATE. IT WILL BE THE
CONTRACTOR'S RESPONSIBILITY TO MAKE ADJUSTMENTS TO THE DRAWING INFORMATION AS
REQUIRED TO MATCH EXISTING FIELD CONDITIONS.

4.

THE CONTRACTOR SHALL INSTALL THE NEW EQUIPMENT, DUCTWORK, AND PIPING AROUND ALL
EXISTING OBSTACLES INCLUDING:  ELECTRICAL CONDUIT, DOMESTIC WATER PIPING, WASTE AND
VENT PIPING, CHILLED AND HEATING WATER PIPING, AND FIRE SPRINKLER PIPING.  PROVIDE OFFSETS
TO AVOID RELOCATION OF OTHER UTILITIES.  RELOCATE UTILITIES IF THEY ARE IN CONFLICT WITH THE
MECHANICAL SYSTEM INSTALLATION, CAUSE DEVIATIONS IN THE DESIGN INTENT, UNSATISFACTORY
OPERATION, NOISY CONDITIONS, OR INTERFERE WITH MAINTENANCE.  IT IS THE MECHANICAL
CONTRACTOR'S RESPONSIBILITY TO COORDINATE ANY UTILITY RELOCATION WITH THE APPROPRIATE
SUBCONTRACTOR.

3.
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1. EXISTING ROOFING IS A GARLAND MEMBRANE ROOFING THAT IS STILL UNDER WARRANTY. ALL
NEW WORK TO BE DONE BY CERTIFIED GARLAND ROOFING CONTRACTOR TO MAINTAIN
WARRANTY.

2. ALL ROOFING TO BE DONE BY QUALIFIED CONTRACTOR

3. ALL NEW ROOFING WORK TO HAVE A 2-YEAR PARTS AND LABOR WARRANTY AND MAINTAIN
EXISTING WARRANTY

ROOFING NOTES

STRUCTURAL
S0.1

S1.0

GENERAL NOTES AND TYPICAL DETAILS

MECHANICAL ROOF FRAMING PLAN

ELECTRICAL
E0.1

E0.2

E1.1

E2.1

E2.2

SYMBOL LIST AND SPECIFICATIONS

SINGLE LINE DIAGRAM AND SCHEDULE

ROOF ELECTRICAL DEMOLITION PLAN

ELECTRICAL PLAN

ROOF ELECTRICAL PLAN

CF STRUCTURAL GROUP, LLCBR

5434 LONGLEY LANE
RENO, NEVADA 89511

(775) 826-1919PHONE:
WEB:
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M0.1

PIPE ELBOW UP

TOTAL STATIC PRESSURE

WATER COLUMN/GAUGE

TYP

TSP

WC/WG

TYPICAL

GALLONS PER MINUTE

REVOLUTIONS PER MINUTE

TOTAL DYNAMIC HEAD

THOUSAND BRITISH THERMAL UNITS PER HOUR

DRY BULB, WET BULB TEMPERATURE

ENTERING/LEAVING AIR TEMPERATURE

ENTERING/LEAVING WATER TEMPERATURE

CUBIC FEET PER MINUTE

EXTERNAL STATIC PRESSURE

DIFFERENTIAL PRESSURE

MBH

(N)

TDH

RPM

HP

GPM

FPM

NEW

HORSEPOWER

FEET PER MINUTE

EAT/LAT

EWT/LWT

(E)

ESP

CFM

DP

DB,WB

EXISTING

EQUIPMENT OR CONDENSATE DRAIN PIPING

BELOW FINISHED FLOOR/GRADE

POINT OF CONNECTION

ABOVE FINISHED FLOOR/GRADE

POINT OF DISCONNECT

BFF/BFG

AFF/AFG

AF

D

POC

AIR FILTER

PRESSURE GAUGE, TEMPERATURE GAUGE

FLEXIBLE PIPE CONNECTOR

PIPE BRANCH, TOP CONNECTION

PIPE BRANCH, BOTTOM CONNECTION

P T

FLEX

PIPE RISER

PIPE TEE

PIPE DROP

BFV BUTTERFLY VALVE

PIPE CAP OR PLUG

FLOW CONTROL (BALANCE) VALVE

PRESSURE AND TEMPERATURE RELIEF VALVE

TEMPERATURE CONTROL VALVE (2-WAY OR 3-WAY)

PRESSURE REDUCING VALVE

ELL PIPE ELBOW

PIPE ELBOW DOWN

PIPE BREAK

UNION

PRV

TCV

PTRV

GV

FCV

CV

GATE VALVE

CHECK VALVE

SPRING WOUND BYPASS TIMER @ 48" AFF

THERMOSTAT OR TEMPERATURE SENSOR @ 48" AFF

EXHAUST/RETURN GRILLE

SIDE WALL DIFFUSER

MOTORIZED ACTUATOR

LD LINEAR DIFFUSER

BV

SW

EG/RG

BALL VALVE

T

S

TSTAT

SD

CD

B

M

SMOKE DETECTOR

CEILING DIFFUSER

PARALLEL BLADE DAMPER

DUCT SIZE - FIRST SIZE IS SIDE SHOWN

POSITIVE PRESSURE DUCT SECTION - FIRST SIZE IS TOP

NEGATIVE PRESSURE DUCT SECTION - FIRST SIZE IS TOP

OPPOSED BLADE DAMPER

MANUAL VOLUME DAMPER

FLEXIBLE DUCT CONNECTOR

PBD

OBD

MVD

(L) LINED DUCT

FLEXIBLE DUCT

OA

20x10

SA

RA

EA

OUTSIDE AIR

SUPPLY AIR

RETURN AIR

EXHAUST AIR

MECHANICAL SYMBOL LEGEND
ABBR.SYMBOL DESCRIPTION

DOOR GRILLEDG

R REGISTER

TRANSFER GRILLETG

AIR PRESSURE DROPAPD

BRAKE HORSEPOWERBHP

BRITISH THERMAL UNITS PER HOURBTUH

DIAMETERDIA

ACFM ACTUAL CUBIC FEET PER MINUTE

FLA FULL LOAD AMPERES

FT FOOT

KW KILOWATT

LBS POUNDS

MAXIMUM OVERCURRENT PROTECTIONMOCP

PSI POUNDS PER SQUARE INCH

PSIG POUNDS PER SQUARE INCH GAUGE

V VOLTS

W WATT

D

MECHANICAL ABBREVIATIONS

IN INCH

ENERGY EFFICIENCY RATIOEER

COEFFICIENT OF PERFORMANCECOP

PUMPP

AMPEREA

MINIMUM EFFICIENCY REPORTING VALUEMERV

MINIMUMMIN

MAX MAXIMUM

HZ HERTZ

EFFICIENCYEFF

DECIBELS, A-WEIGHTED MEASUREMENTdBA

MINIMUM CIRCUIT AMPACITY MCA

LRA LOCKED ROTOR AMPERES

NC NOISE CRITERIA

FT SQUARE FOOT

FT CUBIC FOOT3

IN SQUARE INCH

IN CUBIC INCH

DOWNDN

GAUGEGA

2

3

2

DEMOLISH(D)

POD

PRESSURE AND TEMPERATURE TEST PORT PT
PT

VAV VARIABLE AIR VOLUME TERMINAL UNIT WITH VAV REHEAT

454B

REFRIGERANT

122 125

VOLTS/Ø/Hz

1

COOLING

TOTAL

CAPACITY (MBH)

GAS-FIRED DX COOLING ROOFTOP UNIT SCHEDULE

MCA SENSIBLE

EXISTING HEATING

2.0

MOCP

18,050 6,200

NON-ECONOMIZER
MAXIMUM OUTSIDE AIR

(ACFM)

AIRFLOW
(ACFM)

E.S.P.
(IN-WG)

EAT
(°F db/wb)

LAT
(°F db)

AMBIENT
DESIGN

(°F db/wb)

CAPACITY
(MBH)

EAT
(°F)

LAT
(°F)

AMBIENT
DESIGN

(°F)

TCD600D40 10.5 460/3/60

OPTIONSEER

84/58460.47460.47 57

40 81

100/61

0570

TRANE

NEW UNIT
MANUFACTURER

NEW UNIT MODEL
NEW UNITNEW UNIT MAX

OPERATING WEIGHT (LB)

6,200

EXISTING UNIT
GAS INPUT (MBH)

N/A

 UNIT GAS INPUT
(MBH)

800

AC
~ MINIMUM

OUTSIDE AIR
(ACFM)

A,B,C,D,E,F,G,H,I,J,K,M,N2,200

UNIT DATA ELECTRICAL HEATING EXISTING ELECTRICAL

131 150

VOLTS/Ø/Hz

EXISTING UNIT

MOCP

460/3/60

MCA

NOTES: UNIT OPTIONS:

1. ALL CAPACITIES LISTED ARE AT 4,400 FEET ELEVATION

2. ALL ELECTRICAL COMPONENTS SHALL BE UL OR ETL LISTED

3. EXISTING OPERATING WEIGHT INCLUDES EXISTING CURB
WEIGHT

4. NEW OPERATING WEIGHT INCLUDES EXISTING CURB, NEW
UNIT WEIGHT, AND ADAPTER CURB

5. SEE ELECTRICAL FOR DISCONNECT REQUIREMENTS

6. ADDITIONAL TEST AND BALANCE REQUIREMENTS, SEE
CONTROLS SHEET M6.2 AND M6.3

A. MANUFACTURER'S 20-INCH HIGH SEISMIC ROOF CURB

B. MECHANICAL EQUIPMENT RESTRAINT AS REQUIRED BY 2024
IBC AND ASCE 7-22.

C.  LOW AMBIENT KIT

D. FULLY MODULATING, 0-100% ECONOMIZER WITH DRY BULB
CONTROL WITH 100% POWER EXHAUSTER. BUILDING
PRESSURE TUBING TO BE INSTALLED BY CONTRACTOR.

E. MANUFACTURER'S DANFOSS TR150 VFD ON SUPPLY AND
EXHAUST FANS

F. MANUFACTURER'S MODULATING COMPRESSOR

G. MANUFACTURER'S BACNET CONTROLLER TO BE
MONITORED BY BMS, OUTSIDE AIR SETPOINTS TO BE
PROVIED THROUGH BMS.

H. MANUFACTURER'S 5,000 AMP SCCR PROTECTION.

I. MANUFACTURER'S COIL/HAIL GUARD

J. 2", MERV 13, PLEATED FILTER.  INSTALL NEW FILTERS AFTER
COMMISSIONING OF UNIT

K. FACTORY MOUNTED AND WIRED DUCT MOUNTED SMOKE
DETECTOR IN SA SIDE OF UNIT TO SHUT OFF UNIT UPON
DETECTION OF SMOKE.  DETECTOR TO HAVE AN EXTRA SET
OF CONTACTS FOR CONNECTION TO EXISTING FACP.
DETECTOR SHALL BE INSIDE OF UNIT.

L. MODULATING GAS HEAT

M. MANUFACTURER'S INTERNAL UL LISTED REFRIGERANT LEAK
DETECTOR.

N. PROVIDE AND INSTALL MANUFACTURER'S SEPARATELY
POWERED 120V GFCI CONVENIENCE OUTLET IN A
WEATHER PROOF ENCLOSURE.

3

5

6

TRANE

TRANE

TRANE

81 90460/3/60

108 125460/3/60

88 100460/3/60

N/A

N/A

400

NO HEAT

NO HEAT

7,500

6,300

7,130

7,300

EXISTING UNIT
OPERATING WEIGHT

(LBS)

TCD480D4T

TCD330D40

TCD480D40

6,600

4,950

5,000

15,000

8,850

13,950

2,500

1,500

1,000

6,200

4,100

5,300

2.0 11.0

2.5 11.0

2.0 10.5

454B

454B

454B

107 125460/3/60 86/58402.74402.74 57 100/61

83 100460/3/60 88/58284.23284.23 53 100/61

94 110460/3/60 85/58351.31351.31 57 100/61

NO HEAT

A,B,C,D,E,F,G,H,I,J,K,L,M,N

A,B,C,D,E,F,G,H,I,J,K,M,N

A,B,C,D,E,F,G,H,I,J,K,M,N

IEER

15.3

15.6

15.4

15.4

RTU
~

CONDENSATE EVAPORATION
PAN. 30"x30"x6"D, 16 GA.
GALVANIZED SHEET METAL
WITH SOLDERED EDGES.

MIRO INDUSTRIES
MODEL 1.5 PIPE
SUPPORT (OR
APPROVED EQUAL)

(E) ROOF

3/4" DRAIN

VENT

UNION

1
M0.1 SCALE: NONE

ROOFTOP UNIT CONDENSATE DRAIN DETAIL

MANUFACTURER'S APPROVED
WALKPAD INSTALLED UNDERNEATH

PROVIDE WITH PEA GRAVEL ON TOP
OF PAN TO A DEPTH OF 1½"

LOW PRESSURE GAS
GAS COCK

EQUIPMENT

FULL GAS PIPE SIZE FLEXIBLE
CONNECTOR, FOR UNIT
HEATERS AND WATER
HEATERS USE APPLIANCE
FLEXIBLE CONNECTORS

REDUCER (IF NEEDED)

GROUND JOINT UNION

6"
DIRT
TRAP

4
M0.1 SCALE: NONE

GAS CONNECTION DETAIL

PIPE SUPPORT DETAIL
SCALE: NONEM0.1

2

CUSH-A-CLAMP

B-LINE CXP SERIES UV
RESISTANT RUBBER
BLOCK (OR APPROVED
EQUAL)

1" DUCT FLANGE

GASKET

NAILER STRIP
INSULATION
FLASHING MEMBRANE

ROOF CURB SECURE
TO (E) CONCRETE
ROOF WITH 1/2"x4"
TITEN HD ANCHORS
AT 48" O.C.
MAXIMUM ON EACH
SIDE

(E) SINGLE PLY
MEMBRANE ROOFING

ROOF DECK

FILL VOID WITH
FIBERGLASS INSULATION,
MINIMUM 6"

MECHANICAL UNIT

ROOF CURB CROSS
MEMBER

FLEX CONNECTOR

DUCTWORK

3
SCALE: NONE

ROOF CURB DETAIL
M0.1

4
M0.1 SCALE: NONE

GAS CONNECTION DETAIL 5
M0.1 SCALE: NONE

RETURN AIR DROP DETAIL (AC-6) 

12" MIN

12" MIN

6" MAX

OPENING TO BE
COVERED WITH
HARDWARE CLOTH

(E) ROOF DECK

LINED RA DUCT
DROP, SEE FLOOR
PLANS FOR SIZING

REFRIGERANT
LOAD (LB)

57.2

57.2

31.0

31.0

MITERED ELBOW
(TYP)
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CHRIS ROUNDS, P.E. 11/07/2025



FOR WORK IN
THIS AREA SEE

A
M1.1B

FOR WORK IN
THIS AREA SEE

A
M1.1C

FOR WORK IN
THIS AREA SEE

A
M1.1A

FOR WORK IN
THIS AREA SEE

A
M1.1D

A
M2.1C

A
M2.1B

A
M2.1D

A
M2.1A

(E) LAY-IN CEILING MAY HAVE TO
BE REMOVED FOR DEMOLITION OF
EXISTING SA AND RA AND
INSTALLATION OF NEW ONES.
CONTRACTOR TO REINSTALL
EXISTING CEILING, LIGHTING, AND
CEILING DEVICES

(E) LAY-IN CEILING MAY HAVE TO
BE REMOVED FOR DEMOLITION OF
EXISTING SA AND RA AND
INSTALLATION OF NEW ONES.
CONTRACTOR TO REINSTALL
EXISTING CEILING, LIGHTING, AND
CEILING DEVICES

(E) LAY-IN CEILING MAY HAVE TO
BE REMOVED FOR DEMOLITION OF
EXISTING SA AND RA AND
INSTALLATION OF NEW ONES.
CONTRACTOR TO REINSTALL
EXISTING CEILING, LIGHTING, AND
CEILING DEVICES

(DEMO) (NEW)

(DEMO) (NEW)

(DEMO) (NEW)

(DEMO) (NEW)

FOR WORK IN
THIS AREA SEE

A
M1.1B

FOR WORK IN
THIS AREA SEE

A
M1.1C

FOR WORK IN
THIS AREA SEE

A
M1.1A

FOR WORK IN
THIS AREA SEE

A
M1.1D

A
M2.1C

A
M2.1B

A
M2.1D

A
M2.1A

(E) LAY-IN CEILING MAY HAVE TO
BE REMOVED FOR DEMOLITION OF
EXISTING SA AND RA AND
INSTALLATION OF NEW ONES.
CONTRACTOR TO REINSTALL
EXISTING CEILING, LIGHTING, AND
CEILING DEVICES

(E) LAY-IN CEILING MAY HAVE TO
BE REMOVED FOR DEMOLITION OF
EXISTING SA AND RA AND
INSTALLATION OF NEW ONES.
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SPEAKER MAY NEED TO BE
REMOVED AND REINSTALLED
FOR DUCT REMOVAL AND
INSTALLATION

(E) ROOF
STRUCTURE (TYP)

1
M4.1

(E) AC-3

T/CO2

PROVIDE AND INSTALL
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AROUND EXISTING
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M4.1

(E) 10"Ø EA

(E) 26"Ø SA
(E) 22"Ø SA(E) 18"Ø SA

(E) 28"Ø SA(E) 26"Ø SA
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(E) 22"Ø SA(E) 18"Ø SA
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(TYP-8)

(E) 28"Ø SA

(E) 28"Ø SA

(E) 20x8 SG
(TYP-7)

(E) 20x8 SG
(TYP-8)

COMMONS

54x54 INTERNALLY
LINED SA DROP
FROM AC-3 INTO
PLENUM

70x31 INTERNALLY
LINED RA DROP
FROM AC-3

70x42 RA

54x35 SA PLENUM

24x24 SA THROUGH
RA PLENUM

28"Ø SA

28"Ø SA

28"Ø SA

(E) BASKETBALL HOOP AND
SPEAKER MAY NEED TO BE
REMOVED AND REINSTALLED
FOR DUCT REMOVAL AND
INSTALLATION

(E) ROOF
STRUCTURE (TYP)

1
M4.1

(E) AC-3

T/CO2

PROVIDE AND INSTALL
STAINLESS STEEL GUARD
AROUND EXISTING
SENSOR
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PROJECT NOTE:        
1. MULTI-PURPOSE ROOM FLOORING TO BE

PROTECTED WHILE WORK IS BEING PERFORMED.

2. EXPOSED DUCTWORK TO BE PREPPED AND
PAINTED TO MATCH EXISTING DUCTWORK.

3. EXPOSED DUCTWORK TO BE SELF-SEALING
ROUND DUCT  CONNECTOR SYSTEM,
DUCTMATE SPIRALMATE (OR APPROVED EQUAL).



(E) AIR CONDITIONING
UNIT

(E) AIR CONDITIONING
UNIT

(E) EXHAUST FAN

(E) EXHAUST FAN
(E) EXHAUST FAN

(E) EXHAUST FAN
(E) EXHAUST FAN

(E) EXHAUST DISCHARGE
OUTLETS

(E) MAKEUP AIR UNIT(E) 1½"G RFB
(E) KITCHEN
FAN

(E) 4"VTR

(E) 4"VTR

(E) 4"VTR

(E) 4"VTR

(E) CURB

(E) 2"VTR

(E) 2"VTR

(E) 2"VTR

(E) CURB

(E) EXHAUST FAN

(E) EXHAUST FAN

(E) EXHAUST FAN

(E) EXHAUST FAN

(E) CURB

(E) 2" VTR

(E) 2"VTR(E) 2"VTR
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DOOR
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ROOF CURB
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ROOF CURB
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AC
3

AC
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54x70 INTERNALLY
LINED SA DROP

DUCT MOUNTED
SMOKE DETECTOR IN
SA SIDE OF UNIT
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31x75 INTERNALLY
LINED RA DROP

DUCT MOUNTED
SMOKE DETECTOR IN
SA SIDE OF UNIT
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DUCT MOUNTED
SMOKE DETECTOR IN
SA SIDE OF UNIT

S
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SMOKE DETECTOR IN
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70x26 INTERNALLY LINED
SA DROP

75x23 INTERNALLY LINED
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(E) 2"G UP THROUGH
ROOF TO GAS COCK

SERVICE CLEARANCE (TYP)

SERVICE CLEARANCE (TYP)

SERVICE CLEARANCE (TYP)

SERVICE CLEARANCE (TYP)

S

4
M0.1

DRAWN BY:

CHECKED BY:

PROJECT NO:

DESIGNED BY:

DATE:

CONSULTANT:

SHEET NUMBER:

TDF
TDF

CWL

11/21/25
162625

APPROVED BY: CLR

D
O

U
G

LA
S 

C
O

U
N

TY
 S

C
H

O
O

L 
D

IS
TR

IC
T

C
.C

.M
EN

EL
EY

 E
LE

M
EN

TA
RY

 S
C

H
O

O
L

RO
O

FT
O

P 
U

N
IT

 R
EP

LA
C

EM
EN

TS

THESE DRAWINGS ARE INSTRUMENTS OF SERVICE
AND THE DESIGNS ARE THE EXCLUSIVE PROPERTYOF
CR ENGINEERING.  THIS DRAWING MAY NOT BE
REPRODUCED IN ANY WAY, INCLUDING DESIGN
CONCEPTS AND IDEAS, WITHOUT THE EXPRESS
WRITTEN AUTHORIZATION FROM CR ENGINEERING.

SEAL:

5434 LONGLEY LANE
RENO,  NEVADA 89511
PHONE:  775.826.1919

WEB:  CR-ENG.COM

MECHANICAL ENGINEERING CONSULTANT

DESCRIPTIONREV. DATE

REVISIONS:

12/9/25

- -

- -

- -

- -

- -

1

-

-

-

-

-

W
:\

20
25

\1
62

62
5\

dw
gs

\C
C

 M
en

el
ey

 E
S\

16
26

25
 M

2.
2 

M
EC

H
A

N
IC

A
L 

RO
O

F 
PL

A
N

.d
w

g
12

/9
/2

02
5 

2:
31

 P
M

 B
y:

 T
y 

Fi
ne

ga
n

PLAN CHECK
COMMENTS

BID SET

M
EC

H
AN

IC
AL

 R
O

O
F 

PL
AN

SCALE: 1/16"=1'-0"

A
M2.2

MECHANICAL ROOF PLAN

M2.2



(E) GAS MAIN

(E) MANIFOLD BY SOUTHWEST GAS

(E) GAS METER
4'

6'

2'

8'
4'

33'

40' 14'

2'

8'

4'

28'

70'

4'
6'

6'
2'

25'

4'

6'
3'

7'

2'

6'

50'

4'

2'

(E) MAKE-UP
AIR - 1,
200 CFH

AC-3 -
800 CFH

(E) AIR CONDITIONING
UNIT - 4,
115 CFH

(E) AIR
CONDITIONING
UNIT - 2,
115 CFH

(E) 1½"G

(E) DRYER,
30 CFH(E) WATER

HEATER,
199 CFH

(E) 2"G

(E) 3/4"G

2"G

(E) 2"G

(E) 2½"G

(E) 2"G

(E) 3/4"G

(E) 1/2"G

(E) 2½"G

(E) 2"MG

(E) 2"MG

(E) 2"MG

(E) GAS TRAIN

8' 7'

2'
1'

3'

6'

4'

6'

4'

2'

3'

2'

1'

1'

(E) WATER
HEATER,
199 CFH

(E) 2½"MG

43'

(E) 1½"MG

5'

3'

3'

5'
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3'
(E) BOILER,
750 CFH

(E) 1"G

(E) 1½"G

(E) 1"MG

(E) 1"MG
(E) 1½"MG

(E) 1½"G

(E) 1"MG

(E) BOILER,
750 CFH

(E) 2½"G

MEDIUM PRESSURE GAS HAS A TOTAL DEVELOPED LENGTH OF
35 FEET WITH A TOTAL CONNECTED LOAD OF 3,158. LOW
PRESSURE TOTAL DEVELOPED LENGTH OF 300 FEET WITH
CONNECTED LOAD OF 1,658 CFH. MEDIUM PRESSURE GAS
SIZED FOR A SUPPLY PRESSURE OF 2.0 PSI PER TABLE 1215.2(4)
OF THE 2024 UNIFORM PLUMBING CODE. LOW PRESSURE GAS
SIZED FOR A SUPPLY PRESSURE OF 8.0" W.C. OR GREATER PER
TABLE 1215.2(2)

(E) 2"MG

(E) 2"MG

(E) PRESSURE REGULATOR

(E) PRESSURE
REGULATOR

(E) EARTHQUAKE VALVE

(E) PRESSURE REGULATOR,
PROVIDE (N) ORFICE AND
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VALVE

(E) PRESSURE
REGULATOR
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31"x70" RA DROP
FROM AC-3

54"x54" SA DROP
FROM AC-3

(E) 28"Ø SA28"Ø SA

28"Ø SA(E) 28"Ø SA

42"x70" RA

35"x54" SA
PLENUM

28"Ø SA

(E) BOTTOM OF
STRUCTURAL TRUSS

(E) ROOF DECK

24"x24" SA RUN
THROUGH RA
PLENUM

OPENING TO BE COVERED
BY HARDWARE CLOTH
(TYP-2)

FABRIC FLEX AT
CONNECTION
TO UNIT

2" MINIMUM FROM
(E) ROOF DECK

23"x75" RA DROP
FROM AC-6

(E) ROOF DECK

26"x70" SA DROP
FROM AC-6

18"x48" SA

16"x34" SA 23"x75" RA

(E) LAY-IN CEILING

OPENING TO BE COVERED
BY HARDWARE CLOTH

MINIMUM 3" OFF CEILING

70"x26" RA DROP
FROM AC-6

(E) ROOF DECK

18"x48" SA

(E) LAY-IN CEILING(E) 12"Ø SA

(E) 18"x48" SA

16"x34" SA

MINIMUM 3" OFF CEILING

26"x70" SA DROP
FROM AC-5(E) ROOF DECK

26"x70" SA

(E) LAY-IN CEILING

24"x24" RA

26"x75" SA DROP
FROM AC-5

26"x70" SA

(E) FULL HEIGHT
WALL MINIMUM 3" OFF CEILING

31"x70" RA DROP
FROM AC-1(E) ROOF DECK

22"x70" SA
(E) LAY-IN CEILING

54x70" SA DROP
FROM AC-1

OPENING TO BE COVERED
BY HARDWARE CLOTH

30"x18" SA

20"Ø SA 20"Ø SA

AT LEAST 3" OFF CEILING

31"x70" RA DROP
FROM AC-3

42"x70" RA

FABRIC FLEX AT
CONNECTION
TO UNIT

24"x24" SA WITH A
SQUARE TO ROUND
FITTING TO 28"Ø SA

(E) ROOF DECK

(E) STRUCTURAL TRUSS
(TYP-4)

2" MINIMUM FROM
(E) ROOF DECK

COVER RETURN AIR
OPENING WITH 22-GAUGE
HARDWARE CLOTH

FASTEN HARDWARE
CLOTH TO SA DUCT
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AC-3 DROP MECHANICAL SECTION 1

SCALE: 1/4" = 1'-0"

3
M4.1

AC-6 DROP MECHANICAL SECTION 1
SCALE: 1/4" = 1'-0"

4
M4.1

AC-6 DROP MECHANICAL SECTION 2

SCALE: 1/4" = 1'-0"

5
M4.1

AC-5 DROP MECHANICAL SECTION 1
SCALE: 1/4" = 1'-0"

6
M4.1

AC-1 DROP MECHANICAL SECTION 1

M4.1

SCALE: 1/4" = 1'-0"
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M4.1

AC-3 DROP MECHANICAL SECTION 1
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M6.1

CONTROLS ABBREVIATIONS

BUILDING STATIC PRESSURE SENSOR (WITH PROBES) CO CARBON MONOXIDE

MODULATING ACTUATOR (SPRING RETURN - U.N.O.)

UNLESS NOTED OTHERWISE

VARIABLE FREQUENCY DRIVE

TWO-POSITION ACTUATOR (SPRING RETURN - U.N.O.)

DIRECT DIGITAL CONTROL SYSTEM

NORMALLY CLOSED

NORMALLY OPEN

TEMPERATURE CONTROL PANEL

ABOVE FINISHED FLOOR/GRADE

EXISTING

MAXIMUM

MINIMUM

NEW

REMOVE EXISTING

TO REMAIN

TYPICAL

OUTSIDE AIR

SUPPLY AIR

RETURN AIR

EXHAUST AIR

CONDENSER WATER SUPPLY/RETURN PIPING

REFRIGERANT SUCTION PIPING

HOT WATER SUPPLY/RETURN PIPING

HIGH TEMPERATURE HOT WATER SUPPLY/RETURN PIPING

TEMPERED WATER SUPPLY/RETURN PIPING

PUMPED STEAM CONDENSATE RETURN PIPING

STEAM CONDENSATE RETURN PIPING

REFRIGERANT LIQUID PIPING

LOW/MEDIUM PRESSURE STEAM

CHILLED WATER SUPPLY/RETURN PIPING

BSP

MOD

UNO

VFD

2-POS

DDC

NC

NO

TCP

AFF/AFG

(E)

MAX

MIN

(N)

(RX)

(TR)

TYP

OA

SA

RA

EA

CWS/CWR

RS

HWS/HWR

HTS/HTR

TWS/TWR

LPS/MPS

RL

PCR

CR

CHS/CHR

CONTROLS SYMBOL LEGEND
ABBR.SYMBOL DESCRIPTION

AS AVERAGING SENSORAS

CO

CS

DP

BSP

CO₂

BSP BUILDING STATIC PRESSURE SENSOR (WITH PROBES)

DIFFERENTIAL PRESSURE SENSOR

DISCONNECT SWITCH (FUSED)

DUCT STATIC PRESSURE SENSOR

EMERGENCY SHUT-DOWN SWITCH (BREAK-GLASS TYPE)

HIGH STATIC PRESSURE SENSOR

CURRENT SENSOR/SWITCH

FLOW MEASURING STATION

ALARM HORN

CARBON DIOXIDE SENSOR

FLOW SWITCH

CS

DP

DSP

DS

DSP

DS

ESD

FMS

FS

HDS

ESD

FMS

FS

H

HDS

MOTOR STARTER

REFRIGERANT LEAK SENSOR

TRANSFORMER (SIZE & VOLTAGE AS REQUIRED)

TEMPERATURE SENSOR (PENCIL TYPE)

SMOKE DETECTOR (PRODUCTS OF COMBUSTION DETECTOR)SD

TS

TX

RLS

MS

R RELAY (POLES AND VOLTAGE AS REQUIRED)

OUTSIDE AIR TEMPERATURE/HUMIDITY SENSOROA

ALARM STROBES

RTS ROOM TEMPERATURE SENSOR

OUTDOOR STATIC PRESSURE SENSOROSP

OCCUPANCY SENSOROS

MS

OA

OS

OSP

H

R

RLS

RTS

S

TX

T

BY PLUMBING CONTRACTORP

BY MECHANICAL CONTRACTORM

BY ELECTRICAL CONTRACTORE

NOX NITROGEN OXIDE SENSORNOX

SPRING WOUND BYPASS TIMER @ 48" AFF

COMBINATION FIRE/SMOKE DAMPER

MOTORIZED ACTUATOR

B

SD

FSD

SMOKE DAMPER

FD FIRE DAMPER

TEMPERATURE CONTROL VALVE (2-WAY OR 3-WAY)TCV

PRESSURE SENSOR, TEMPERATURE SENSOR WITH WELL

PRESSURE GAUGE, TEMPERATURE GAUGE

TP

P T

PUMPP

POINT OF CONNECTION

POINT OF DISCONNECT

POC

FD

SD

FSD

M

POWER WIRING BY ELECTRICAL CONTRACTOR

CONTROL WIRING

THERMOSTAT OR TEMPERATURE SENSOR @ 48" AFFT TSTAT

M

S

PARALLEL BLADE DAMPER

OPPOSED BLADE DAMPER

PBD

OBD

CONTROL NOTE
1. ALL WIRING TO BE IN CONDUIT. PLENUM RATED CABLE WITH J-HOOKS IS ALLOWED FOR ABOVE

CEILING INSTALLATION.

2. CONTROL SYSTEM CONTRACTOR SHALL PROVIDE A COMPLETE DIRECT DIGITAL CONTROL SYSTEM.
PROVIDE AND INSTALL ALL NECESSARY WIRING TO MAKE SYSTEM OPERATIONAL. ALL WIRING
SHALL BE IN CONDUIT WITH ANY SPLICES MADE IN JUNCTION BOXES. CONTROL DIAGRAMS AND
SEQUENCE OF OPERATION ON REFER TO DRAWINGS.

3. CONTROLS CONTRACTOR SHALL CONNECT NEW CONTROLLERS TO THE CONTROL NETWORK
AND ADD NEW GRAPHICS. COORDINATE ALL WORK WITH LCSD MAINTENANCE PRIOR TO BID.

4. THE THERMOGRAPHIC FLOOR PLAN SHALL BE UPDATED WITH THE NEW FLOOR PLAN AND
ZONING, INCLUDING THE ROOM TEMPERATURE SENSORS.

5. CONTROLS CONTRACTOR TO COORDINATE UNIT LABELING ON GRAPHICS, THERMOSTAT, AND
CONTROLLER WITH LCSD MAINTENANCE PRIOR TO INSTALLATION.

6. CONTROLS CONTRACTOR:
CERRIS SYSTEMS
4750 LONGLEY LANE #106
RENO, NV 89502
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M6.2

VAV ROOFTOP UNIT (AC-1/5/6) WITH CO2
CONTROL SEQUENCE OF OPERATION
1.1 OCCUPIED MODE

A. THE ROOFTOP UNIT SUPPLY FAN SHALL BE ENABLED AT THE OCCUPIED TIME (UNLESS IT IS ENABLED EARLIER UTILIZING
THE OPTIMUM START PROGRAM).  THE SUPPLY FAN VFD SHALL BE MODULATED FROM 20% TO 100% OF MAXIMUM SPEED
(FROM 12 TO 60 HZ) AS REQUIRED TO MAINTAIN THE DUCT STATIC PRESSURE SETPOINT (APPROXIMATELY 1.0" W.C.,
ADJUSTABLE - AS DETERMINED BY TEST AND BALANCE CONTRACTOR).

B. THE SUPPLY FAN SHALL BE SHEAVED AND BALANCED SUCH THAT WHEN BALANCED TO THE DESIGN SUPPLY AIR CFM
(DURING MINIMUM OUTSIDE AIR MODE), THE SUPPLY FAN VFD IS OPERATING AS CLOSE AS POSSIBLE TO 100% SPEED (TO
MAXIMIZE THE CONTROL RANGE ON THE SUPPLY FAN VFD).  ON ROOFTOP UNITS WITH CO2 CONTROL THIS TESTED
CONDITION SHALL BE ESTABLISHED AT THE LOWEST OUTSIDE AIR CONDITION.

C. BMS SHALL SEND SIGNAL TO ROOFTOP UNIT CONTROLLER TO ENABLE COOLING.  ROOFTOP CONTROLLER SHALL
CONTROL COMPRESSORS TO MAINTAIN THE SUPPLY AIR TEMPERATURE (55ºF, ADJUSTABLE THROUGH BMS).

1.2 ECONOMIZER MODE

A. THE ECONOMIZER MODE SHALL BE ENABLED WHENEVER THE OUTSIDE AIR TEMPERATURE IS 2F BELOW THE RETURN AIR
TEMPERATURE (WITH A 2°F DEADBAND, DISABLED WHEN OUTSIDE AIR TEMPERATURE EQUALS THE RETURN AIR
TEMPERATURE).  DURING ECONOMIZER MODE THERE SHALL BE AN ADDITIONAL CONTROL PARAMETER THAT MANAGES
THE OUTSIDE AIR AND RETURN AIR DAMPER POSITIONS SUCH THAT THE MIXED AIR TEMPERATURE DOES NOT FALL BELOW
THE MIXED AIR TEMPERATURE LOW LIMIT SETPOINT (50ºF, ADJUSTABLE) AT ANY TIME.

B. WHENEVER THE ROOFTOP UNIT IS OPERATING IN ECONOMIZER MODE THE ECONOMIZER DAMPERS SHALL BE FULLY
OPEN BEFORE THE UNIT MODULATES ITS COMPRESSORS ON.

C. WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW 30°F, THE OUTSIDE AIR ECONOMIZER DAMPER SHALL BE LIMITED
SUCH THAT IT DOES NOT EXCEED 50% OPEN, AND THE UNIT COMPRESSORS SHALL BE OFF.

D. POWER EXHAUST FAN VFD SHALL MAINTAIN BUILDING PRESSURE OF 0.02" W.C (ADJUSTABLE).

1.3 CO2 CONTROL OF MINIMUM OUTSIDE AIR

A. THE OUTSIDE AIR DAMPER POSITION SHALL BE MODULATED TO MAINTAIN THE INDOOR CO2 LEVEL SETPOINT (500 PPM,
ADJUSTABLE, ABOVE THE OUTDOOR CO2 LEVEL) WITH A 200 PPM DIFFERENTIAL THAT IS EVENLY SPLIT ACROSS THE
SETPOINT) AND SHALL BE RESTRICTED TO MODULATE BETWEEN THE FIXED UPPER LIMIT AND LOWER LIMIT CFM VALUES
(UPPER LIMIT CFM DELIVERED AT OR ABOVE 600 PPM OVER OUTDOOR CO2 LEVEL AND LOWER LIMIT CFM DELIVERED AT
OR BELOW 400 PPM OVER OUTDOOR CO2 LEVEL).

1.4 UNOCCUPIED MODE

A. THE ROOFTOP UNIT FANS ARE DISABLED, THE CONTROL VALVES ARE CLOSED, THE OUTSIDE AIR DAMPER IS CLOSED, THE
EXHAUST DAMPER IS CLOSED, AND THE RETURN AIR DAMPER IS OPEN.

1.5 UNOCCUPIED COOLING MODE

A. THE ROOFTOP UNIT SUPPLY FAN IS ENABLED, THE OUTSIDE AIR DAMPERS ARE FULLY CLOSED, THE RETURN AIR DAMPER IS
FULLY OPEN, AND THE EXHAUST FAN IS DISABLED.  THE ROOFTOP UNIT SUPPLY AIR TEMPERATURE IS CONTROLLED TO
THE OCCUPIED MODE SETPOINT (55ºF, ADJUSTABLE).

B. IF THE OUTSIDE AIR TEMPERATURE IS BELOW THE ECONOMIZER MODE ENABLE SETPOINT, THE ROOFTOP UNIT AND THE
RETURN FAN SHALL OPERATE IN ACCORDANCE WITH THE NORMAL ECONOMIZER MODE CONTROL SEQUENCE.

1.6 UNOCCUPIED OVERRIDE MODE (AC-3 ONLY)

A. WHENEVER ONE OF THE ROOM SENSOR OVERRIDE BUTTONS IS PRESSED DURING THE UNOCCUPIED TIME PERIOD THE
ROOFTOP UNIT SHALL BE ENABLED AND CONTROLLED IN THE NORMAL OCCUPIED MODE FOR A PERIOD OF 2 HOURS
(ADJUSTABLE).  THE VAV TERMINAL THAT INITIATED THE OVERRIDE (AND ANY OTHER TERMINALS THAT ARE SUBSEQUENTLY
OVERRIDDEN) SHALL CONTROL TO THE OCCUPIED MODE ROOM TEMPERATURE SETPOINT.  ALL OTHER VAV TERMINALS
ASSOCIATED WITH THAT ROOFTOP UNIT SHALL CONTROL TO THE UNOCCUPIED MODE ROOM TEMPERATURE SETPOINT
(I.E., BE CONTROLLED AT THE MINIMUM CFM SETPOINT WITH THE REHEAT VALVE MODULATED AS REQUIRED TO
MAINTAIN THE UNOCCUPIED MODE HEATING SETPOINT).

1.7 OPTIMUM START MODE (MORNING WARM-UP AND MORNING COOL-DOWN MODES)

A. DURING MORNING WARM-UP AND/OR MORNING COOL-DOWN MODES THE ROOFTOP UNIT SHALL OPERATE IN
ACCORDANCE WITH THE APPROPRIATE UNOCCUPIED MODE SEQUENCE (UNOCCUPIED HEATING MODE OR
UNOCCUPIED COOLING MODE) AND SHALL BE ENABLED AT SUCH A TIME THAT ALL ZONES ARE AT THE OCCUPIED
MODE SETPOINT AT THE OCCUPIED TIME.  THE OPTIMUM START PERIOD SHALL BE LIMITED TO A MAXIMUM OF FOUR
HOURS (ADJUSTABLE).

1.8 SAFETIES

A. WHENEVER THE TEMPERATURE AT THE AVERAGING SENSOR (LOCATED DOWNSTREAM OF THE HEATING COIL) FALLS
BELOW SETPOINT (40ºF, ADJUSTABLE) THE OUTSIDE AIR AND EXHAUST DAMPERS SHALL CLOSE, THE RETURN AIR DAMPER
SHALL OPEN..  ONCE THE OUTSIDE AIR TEMPERATURE RISES TO 40F THE ROOFTOP UNIT SHALL BE RELEASED TO OPERATE
IN THE NORMAL MODE.

B. WHENEVER THE MANUAL RESET FREEZE THERMOSTAT (LOCATED DOWNSTREAM OF THE HEATING COIL) FALLS BELOW
SETPOINT (APPROXIMATELY 35ºF) THE SUPPLY FAN SHALL BE DISABLED, THE OUTSIDE AIR AND EXHAUST DAMPERS SHALL
CLOSE, THE RETURN AIR DAMPER SHALL OPEN, THE HEATING WATER VALVE SHALL BE FULLY OPEN, THE CHILLED WATER
VALVE SHALL BE FULLY OPEN, AND AN ALARM CONDITION SHALL BE INDICATED.

C. THE SUPPLY FAN HIGH STATIC PRESSURE SENSOR/CONTROL (MANUAL RESET) SHALL DISABLE THE FANS WHENEVER THE
DUCT STATIC PRESSURE EXCEEDS SETPOINT (3.5" W.C.).

D. THE DUCT-MOUNTED SMOKE DETECTOR SHALL DISABLE THE FANS AND DAMPERS WHENEVER SMOKE IS DETECTED.

1.9 DUCT STATIC PRESSURE SETPOINT RESET

A. THE DUCT STATIC PRESSURE SETPOINT SHALL BE RESET BASED ON THE VAV BOX WITH THE HIGHEST DUCT STATIC
PRESSURE DEMAND (RESET LOWER UNTIL ONLY ONE VAV BOX DAMPER IS REQUIRED TO BE FULLY OPEN).  THE DUCT
STATIC PRESSURE SETPOINT SHALL BE RESET BETWEEN THE UPPER LIMIT SETPOINT (APPROXIMATELY 1.0” W.C., ESTABLISHED
BY THE TEST AND BALANCE CONTRACTOR) AND THE LOWER LIMIT SETPOINT (APPROXIMATELY .50” W.C.).

D
X 

C
O

O
LI

N
G

 C
O

IL

SA

VAV AIR HANDLING UNIT CONTROLLER TX DS E 120 VOLTS

M

COMMUNICATION LINE(S)

EXISTINGOSP

CS

E

VFD

EXISTINGDSP

CS

VFD

RA

EA

MODULATING
COMPRESSORS

EXISTINGOAT

MOD

OA

MOD SUPPLY FAN

RETURN AIR ACTUATOR

RETURN AIR DAMPER

OUTSIDE AIR DAMPER

ACTUATOR

MS/TP

STATUS

BO 0

6 AMP MAX

A
D
D
R
E
S
S

BO 1

BO 3

BO 2

BO 4

BO 5

BO 7

BO 6

AO'S  0-7
ON = 4-20mA
OFF = 0-10V

16 -  24 VDC
15 - COM
14 - IN 7
13 - COM
12 - IN 6
11 - IN 5
10 - COM
  9 - IN 4

ASSEMBLED IN USA
VLC-1188E

LBL-VLC-1188-A

8 - 24 VDC
7 - COM
6 - IN 3
5 - COM
4 - IN 2
3 - IN 1
2 - COM
1 - IN 0 / MSET

           EQUIPMENT 5K05
OPEN ENERGY MANAGEMENT

   GND - 33
   BO 3 - 32
   GND - 31
   BO 2 - 30
   BO 1 - 29
   GND - 28
   BO 0 - 27
   GND - 26
24VAC - 25

   AO 1 - 42
   COM - 41
   AO 0 - 40
   BO 7 - 39
   GND - 38
   BO 6 - 37
   BO 5 - 36
   GND - 35
   BO 4 - 34

ACROSS INPUT AND COM
250 OHM, 1% RESISTOR
4-20mA INPUTS REQUIRE
     OFF = 0-10VDC
     ON = 4-20mA
SW2 = AO SETUP:
SW1 = VLC MAC ADDRESS
    MOUNTING
SUITABLE FOR PLENUM
FOR INDOOR USE ONLY
    ONLY
USE COPPER CONDUCTORS
CLASS 2 CIRCUITS ONLY
FUSE: AGC-6 AMP FAST
    TOTAL
24VDC SOURCES 100mA
24VAC LOADS @ 0.5A MAX
    NO BO'S - 10VA
    MAX LOAD - 106VA
POWER:

DRY CONTACT
THERMISTOR or
0 - 5VDC or 4-20mA
0 - 10VDC
INPUT SETUP JUMPERS

1   2   3   4

BACnet MS/TP
24 - DATA -
23 - DATA +
22 - 24 VDC
21 - COM
20 - IN 10
19 - IN 9
18 - COM
17 - IN 8

   AO 7 - 51
   COM - 50
   AO 6 - 49
   AO 5 - 48
   COM - 47
   AO 4 - 46
   AO 3 - 45
   COM - 44
   AO 2 - 43

undesired operation.
including interference that may cause
accept any interference received,
interference, and (2) this device must
device may not cause harmful
to the following two conditions: (1) This
of the FCC Rules. Operation is subject
This device complies with Part 15

R

+

-
O

PRIMARY

24 VAC

D

G

E U

O
NE

NE P
L SI ET

R

GR

M

Y

ANA

Q

T

NE
U

50K5

L MP
I

E

EME

TN

X

X

+

-
O

*LOCATE 3/4 DOWN MAIN DUCT* DUCT
STATIC PRESSURE TRANSDUCER

*22AWG/2C SHIELDED*

NETWORK CONNECTION

BACNET/MSTP+

-

*TIE SHIELDS THROUGH*

24VDC

AI-10

24VDC

AI-9

BI-8

BI-6

BI-5

AI-4

AI-3

AI-2
SUPPLY AIR

TEMPERATURE

MIXED AIR
TEMPERATURE

RETURN AIR
TEMPERATURE

SUPPLY FAN STATUS

EXHAUST FAN STATUS

SMOKE DETECTOR
STATUS

BUILDING STATIC
PRESSURE

DUCT STATIC
PRESSURE

BO-0 UNIT ENABLE

E120V

24VAC Class 2
Transformer

24V+

24V-

13 14

4812159

C
O

M

BI
-8

BO
-0

UNIT
ENABLE

XX

*RELAY POSITION SHOWN IN POWERED OFF STATE*

RH2BULAC24V

SMK DET

SAFETY SHUT DOWN DIAGRAM

SCALE: NONE

1
M6.2

VAV AIR HANDLING UNIT (AC-1/5/6) CONTROL DIAGRAM

UNIT ENABLE
SF STATUS
EF STATUS

COM
BI-8

SMK

BO-0
BI-5
BI-6
COM
BACNT

CPAI-3
COM

MAT

SF
C

O
O

L

H
EA

T

AI-2

T

COM

SA

AI-4
COM

DP

SA

RA

AI-4
COM

T

ACT

ACT

OA

EA EF

BAROMETRIC RELIEF DAMPER

SHDS LAT

MAT

EXISTING VLC TO BE REUSED

MODE OA (CFM) RA (CFM)
OA DAMPER

POSITION (TBD
BY TAB)

RA DAMPER
POSITION

(TBD BY TAB)

SA AIRFLOW
(CFM)

8,8507,3501,500MINIMUM OA

50% OA

75% OA 3,075

2,050 6,800

5,775

8,850

8,850

8,8504,7504,100

MAXIMUM OA
(NON

ECONOMIZER
MODE)

ECONOMIZER
OA

8,850 0 8,850

MODE OA (CFM) RA (CFM)
OA DAMPER

POSITION (TBD
BY TAB)

RA DAMPER
POSITION

(TBD BY TAB)

SA AIRFLOW
(CFM)

18,05015,8502,200MINIMUM OA

50% OA

75% OA 4,650

3,100 14,950

13,400

18,050

18,050

18,05011,8506,200

MAXIMUM OA
(NON

ECONOMIZER
MODE)

ECONOMIZER
OA

18,050 0 18,050

MODE OA (CFM) RA (CFM)
OA DAMPER

POSITION (TBD
BY TAB)

RA DAMPER
POSITION

(TBD BY TAB)

SA AIRFLOW
(CFM)

13,95012,9501,000MINIMUM OA

50% OA

75% OA 3,975

2,650 11,300

9,975

13,950

13,950

13,9508,6505,300

MAXIMUM OA
(NON

ECONOMIZER
MODE)

ECONOMIZER
OA

13,950 0 13,950

VAV ROOFTOP UNIT (AC-5)

VAV ROOFTOP UNIT (AC-1)

VAV ROOFTOP UNIT (AC-6)
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16 -  24 VDC
15 - COM
14 - IN 7
13 - COM
12 - IN 6
11 - IN 5
10 - COM
  9 - IN 4

ASSEMBLED IN USA
VLC-1188E

LBL-VLC-1188-A

8 - 24 VDC
7 - COM
6 - IN 3
5 - COM
4 - IN 2
3 - IN 1
2 - COM
1 - IN 0 / MSET

           EQUIPMENT 5K05
OPEN ENERGY MANAGEMENT

   GND - 33
   BO 3 - 32
   GND - 31
   BO 2 - 30
   BO 1 - 29
   GND - 28
   BO 0 - 27
   GND - 26
24VAC - 25

   AO 1 - 42
   COM - 41
   AO 0 - 40
   BO 7 - 39
   GND - 38
   BO 6 - 37
   BO 5 - 36
   GND - 35
   BO 4 - 34

ACROSS INPUT AND COM
250 OHM, 1% RESISTOR
4-20mA INPUTS REQUIRE
     OFF = 0-10VDC
     ON = 4-20mA
SW2 = AO SETUP:
SW1 = VLC MAC ADDRESS
    MOUNTING
SUITABLE FOR PLENUM
FOR INDOOR USE ONLY
    ONLY
USE COPPER CONDUCTORS
CLASS 2 CIRCUITS ONLY
FUSE: AGC-6 AMP FAST
    TOTAL
24VDC SOURCES 100mA
24VAC LOADS @ 0.5A MAX
    NO BO'S - 10VA
    MAX LOAD - 106VA
POWER:

DRY CONTACT
THERMISTOR or
0 - 5VDC or 4-20mA
0 - 10VDC
INPUT SETUP JUMPERS

1   2   3   4

BACnet MS/TP
24 - DATA -
23 - DATA +
22 - 24 VDC
21 - COM
20 - IN 10
19 - IN 9
18 - COM
17 - IN 8

   AO 7 - 51
   COM - 50
   AO 6 - 49
   AO 5 - 48
   COM - 47
   AO 4 - 46
   AO 3 - 45
   COM - 44
   AO 2 - 43

undesired operation.
including interference that may cause
accept any interference received,
interference, and (2) this device must
device may not cause harmful
to the following two conditions: (1) This
of the FCC Rules. Operation is subject
This device complies with Part 15
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ROOM TEMPERATURE
SENSOR

SUPPLY AIR
TEMPERATURE

MIXED AIR
TEMPERATURE

RETURN AIR
TEMPERATURE

SUPPLY FAN STATUS

EXHAUST FAN STATUS

HIGH DUCT PRESSURE
SWITCH

SMOKE DETECTOR
STATUS

BUILDING STATIC
PRESSURE

DUCT STATIC PRESSURE

24VDC

AI-10

24VDC

AI-9

BI-8

BI-7

BI-6

BI-5

AI-4

AI-3

AI-2

AI-0

*22AWG/2C SHIELDED*

NETWORK CONNECTION

BACNET/MSTP

*TIE SHIELDS THROUGH*

+

-

E120V

24VAC Class 2
Transformer

BO-0

BO-1

BO-2

BO-3

BO-4

AO-0

AO-1

24VAC

AO-2

AO-3 EXHAUST FAN SPEED

GAS HEAT SETPOINT

ECONOMIZER

SUPPLY FAN SPEED

EXHAUST FAN S/S

GAS HEAT ENABLE

DX COOLING
STAGE 2

DX COOLING
STAGE 1

SUPPLY FAN S/S

SAFETY SHUT DOWN DIAGRAM
FIRE ALARM

HI DUCT PSI

24V+

24V-

RH4BULAC24V
13

9 5 1 10 6 2 11 7 3 12 8 4

14

C
O

M

BI
-7

COM

- +

SF S/S

-

EF S/S

+

COM 24V-

-

ECON
ACTS

+
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SF S/S
SF STATUS
SF SPEED
EF S/S
EF STATUS
EF SPEED
COOLING STG 1
COOLING STG 2
DX COOLING SETPOINT
GAS HEATING S/S
GAS HEATING SETPOINT

BACNT
COM
AO-2
BO-3
AO-2
BO-2
BO-1
AO-3
BI-6

AO-0
BI-5
BO-0

BO-4

BI-8
COM

SMK HDP

COM
BI-7

*LOCATE 3/4 DOWN MAIN DUCT* DUCT
STATIC PRESSURE TRANSDUCER
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M6.3 SCALE: NONE

AC-3 CONTROL DIAGRAM

VAV ROOFTOP UNIT (AC-3) WITH CO2 CONTROL SEQUENCE OF OPERATION
1.1 OCCUPIED MODE

A. THE ROOFTOP UNIT SUPPLY FAN SHALL BE ENABLED AT THE OCCUPIED TIME (UNLESS IT IS ENABLED EARLIER UTILIZING
THE OPTIMUM START PROGRAM).  THE SUPPLY FAN VFD SHALL BE MODULATED FROM 20% TO 100% OF MAXIMUM SPEED
(FROM 12 TO 60 HZ) AS REQUIRED TO MAINTAIN THE DUCT STATIC PRESSURE SETPOINT (APPROXIMATELY 1.0" W.C.,
ADJUSTABLE - AS DETERMINED BY TEST AND BALANCE CONTRACTOR).

B. THE SUPPLY FAN SHALL BE SHEAVED AND BALANCED SUCH THAT WHEN BALANCED TO THE DESIGN SUPPLY AIR CFM
(DURING MINIMUM OUTSIDE AIR MODE), THE SUPPLY FAN VFD IS OPERATING AS CLOSE AS POSSIBLE TO 100% SPEED (TO
MAXIMIZE THE CONTROL RANGE ON THE SUPPLY FAN VFD).  ON ROOFTOP UNITS WITH CO2 CONTROL THIS TESTED
CONDITION SHALL BE ESTABLISHED AT THE LOWEST OUTSIDE AIR CONDITION.

C. BMS SHALL SEND SIGNAL TO ROOFTOP UNIT CONTROLLER TO ENABLE COOLING.  ROOFTOP CONTROLLER SHALL
CONTROL COMPRESSORS TO MAINTAIN THE SUPPLY AIR TEMPERATURE (55ºF, ADJUSTABLE THROUGH BMS).

1.2 ECONOMIZER MODE

A. THE ECONOMIZER MODE SHALL BE ENABLED WHENEVER THE OUTSIDE AIR TEMPERATURE IS 2F BELOW THE RETURN AIR
TEMPERATURE (WITH A 2°F DEADBAND, DISABLED WHEN OUTSIDE AIR TEMPERATURE EQUALS THE RETURN AIR
TEMPERATURE).  DURING ECONOMIZER MODE THERE SHALL BE AN ADDITIONAL CONTROL PARAMETER THAT MANAGES
THE OUTSIDE AIR AND RETURN AIR DAMPER POSITIONS SUCH THAT THE MIXED AIR TEMPERATURE DOES NOT FALL BELOW
THE MIXED AIR TEMPERATURE LOW LIMIT SETPOINT (50ºF, ADJUSTABLE) AT ANY TIME.

B. WHENEVER THE ROOFTOP UNIT IS OPERATING IN ECONOMIZER MODE THE ECONOMIZER DAMPERS SHALL BE FULLY
OPEN BEFORE THE UNIT MODULATES ITS COMPRESSORS ON.

C. WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW 30°F, THE OUTSIDE AIR ECONOMIZER DAMPER SHALL BE LIMITED
SUCH THAT IT DOES NOT EXCEED 50% OPEN, AND THE UNIT COMPRESSORS SHALL BE OFF.

D. POWER EXHAUST FAN VFD SHALL MAINTAIN BUILDING PRESSURE OF 0.02" W.C (ADJUSTABLE).

1.3 CO2 CONTROL OF MINIMUM OUTSIDE AIR

A. THE OUTSIDE AIR DAMPER POSITION SHALL BE MODULATED TO MAINTAIN THE INDOOR CO2 LEVEL SETPOINT (500 PPM,
ADJUSTABLE, ABOVE THE OUTDOOR CO2 LEVEL) WITH A 200 PPM DIFFERENTIAL THAT IS EVENLY SPLIT ACROSS THE
SETPOINT) AND SHALL BE RESTRICTED TO MODULATE BETWEEN THE FIXED UPPER LIMIT AND LOWER LIMIT CFM VALUES
(UPPER LIMIT CFM DELIVERED AT OR ABOVE 600 PPM OVER OUTDOOR CO2 LEVEL AND LOWER LIMIT CFM DELIVERED AT
OR BELOW 400 PPM OVER OUTDOOR CO2 LEVEL).

1.4 UNOCCUPIED MODE

A. THE ROOFTOP UNIT FANS ARE DISABLED, THE CONTROL VALVES ARE CLOSED, THE OUTSIDE AIR DAMPER IS CLOSED, THE
EXHAUST DAMPER IS CLOSED, AND THE RETURN AIR DAMPER IS OPEN.

1.5 UNOCCUPIED COOLING MODE

A. THE ROOFTOP UNIT SUPPLY FAN IS ENABLED, THE OUTSIDE AIR DAMPERS ARE FULLY CLOSED, THE RETURN AIR DAMPER IS
FULLY OPEN, AND THE EXHAUST FAN IS DISABLED.  THE ROOFTOP UNIT SUPPLY AIR TEMPERATURE IS CONTROLLED TO
THE OCCUPIED MODE SETPOINT (55ºF, ADJUSTABLE).

B. IF THE OUTSIDE AIR TEMPERATURE IS BELOW THE ECONOMIZER MODE ENABLE SETPOINT, THE ROOFTOP UNIT AND THE
RETURN FAN SHALL OPERATE IN ACCORDANCE WITH THE NORMAL ECONOMIZER MODE CONTROL SEQUENCE.

1.6 UNOCCUPIED HEATING MODE

A. THE ROOFTOP UNIT SUPPLY FAN IS ENABLED, THE OUTSIDE AIR DAMPERS ARE FULLY CLOSED, THE RETURN AIR DAMPER IS
FULLY OPEN, AND THE EXHAUST FAN IS DISABLED.  THE ROOFTOP UNIT SUPPLY AIR TEMPERATURE IS CONTROLLED TO
THE OCCUPIED MODE SETPOINT (55ºF, ADJUSTABLE).

B. MODULATING GAS VALVE SHALL MODULATE THROUGH UNITS CONTROLLER TO MAINTAIN UNOCCUPIED ROOM
TEMPERATURE.

1.7 OCCUPIED HEATING MODE

A. THE ROOFTOP UNIT SUPPLY FAN IS ENABLED, THE OUTSIDE AIR DAMPERS ARE FULLY CLOSED, THE RETURN AIR DAMPER IS
FULLY OPEN, AND THE EXHAUST FAN IS DISABLED.  THE ROOFTOP UNIT SUPPLY AIR TEMPERATURE IS CONTROLLED TO
THE OCCUPIED MODE SETPOINT (55ºF, ADJUSTABLE).

B. MODULATING GAS VALVE SHALL MODULATE THROUGH UNITS CONTROLLER TO MAINTAIN OCCUPIED ROOM
TEMPERATURE.

C. UNIT SHALL LIMIT LEAVING AIR TEMPERATURE TO 90°F (ADJUSTABLE THROUGH BMS).

MODE OA (CFM) RA (CFM)
OA DAMPER

POSITION (TBD
BY TAB)

RA DAMPER
POSITION

(TBD BY TAB)

SA AIRFLOW
(CFM)

15,00012,5002,500MINIMUM OA

50% OA

75% OA 4,650

3,100 11,900

10,350

15,000

15,000

15,0008,8006,200

MAXIMUM OA
(NON

ECONOMIZER
MODE)

ECONOMIZER
OA

15,000 0 15,000

VAV ROOFTOP UNIT (AC-3)

1.8 UNOCCUPIED OVERRIDE MODE

A. WHENEVER ONE OF THE ROOM SENSOR OVERRIDE BUTTONS IS PRESSED DURING THE UNOCCUPIED TIME PERIOD THE
ROOFTOP UNIT SHALL BE ENABLED AND CONTROLLED IN THE NORMAL OCCUPIED MODE FOR A PERIOD OF 2 HOURS
(ADJUSTABLE).  THE VAV TERMINAL THAT INITIATED THE OVERRIDE (AND ANY OTHER TERMINALS THAT ARE SUBSEQUENTLY
OVERRIDDEN) SHALL CONTROL TO THE OCCUPIED MODE ROOM TEMPERATURE SETPOINT.  ALL OTHER VAV TERMINALS
ASSOCIATED WITH THAT ROOFTOP UNIT SHALL CONTROL TO THE UNOCCUPIED MODE ROOM TEMPERATURE SETPOINT
(I.E., BE CONTROLLED AT THE MINIMUM CFM SETPOINT WITH THE REHEAT VALVE MODULATED AS REQUIRED TO
MAINTAIN THE UNOCCUPIED MODE HEATING SETPOINT).

1.9 OPTIMUM START MODE (MORNING WARM-UP AND MORNING COOL-DOWN MODES)

A. DURING MORNING WARM-UP AND/OR MORNING COOL-DOWN MODES THE ROOFTOP UNIT SHALL OPERATE IN
ACCORDANCE WITH THE APPROPRIATE UNOCCUPIED MODE SEQUENCE (UNOCCUPIED HEATING MODE OR
UNOCCUPIED COOLING MODE) AND SHALL BE ENABLED AT SUCH A TIME THAT ALL ZONES ARE AT THE OCCUPIED
MODE SETPOINT AT THE OCCUPIED TIME.  THE OPTIMUM START PERIOD SHALL BE LIMITED TO A MAXIMUM OF FOUR
HOURS (ADJUSTABLE).

1.10 SAFETIES

A. WHENEVER THE TEMPERATURE AT THE AVERAGING SENSOR (LOCATED DOWNSTREAM OF THE HEATING COIL) FALLS
BELOW SETPOINT (40ºF, ADJUSTABLE) THE OUTSIDE AIR AND EXHAUST DAMPERS SHALL CLOSE, THE RETURN AIR DAMPER
SHALL OPEN..  ONCE THE OUTSIDE AIR TEMPERATURE RISES TO 40F THE ROOFTOP UNIT SHALL BE RELEASED TO OPERATE
IN THE NORMAL MODE.

B. WHENEVER THE MANUAL RESET FREEZE THERMOSTAT (LOCATED DOWNSTREAM OF THE HEATING COIL) FALLS BELOW
SETPOINT (APPROXIMATELY 35ºF) THE SUPPLY FAN SHALL BE DISABLED, THE OUTSIDE AIR AND EXHAUST DAMPERS SHALL
CLOSE, THE RETURN AIR DAMPER SHALL OPEN, THE HEATING WATER VALVE SHALL BE FULLY OPEN, THE CHILLED WATER
VALVE SHALL BE FULLY OPEN, AND AN ALARM CONDITION SHALL BE INDICATED.

C. THE SUPPLY FAN HIGH STATIC PRESSURE SENSOR/CONTROL (MANUAL RESET) SHALL DISABLE THE FANS WHENEVER THE
DUCT STATIC PRESSURE EXCEEDS SETPOINT (3.5" W.C.).

D. THE DUCT-MOUNTED SMOKE DETECTOR SHALL DISABLE THE FANS AND DAMPERS WHENEVER SMOKE IS DETECTED.

1.11 DUCT STATIC PRESSURE SETPOINT RESET

A. THE DUCT STATIC PRESSURE SETPOINT SHALL BE RESET BASED ON THE VAV BOX WITH THE HIGHEST DUCT STATIC
PRESSURE DEMAND (RESET LOWER UNTIL ONLY ONE VAV BOX DAMPER IS REQUIRED TO BE FULLY OPEN).  THE DUCT
STATIC PRESSURE SETPOINT SHALL BE RESET BETWEEN THE UPPER LIMIT SETPOINT (APPROXIMATELY 1.0” W.C., ESTABLISHED
BY THE TEST AND BALANCE CONTRACTOR) AND THE LOWER LIMIT SETPOINT (APPROXIMATELY .50” W.C.).

1.12 TESTING AND BALANCING ADDITIONAL REQUIREMENTS

A. SEE OUTSIDE AIR TABLE BELOW
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1 EXISTING ATTIC FAN COIL CONTROL DIAGRAM

SARA

(E) ALERTON CONTROLLER

LAT

OAT

(E) START/STOP SIGNAL

(E) SA FAN

(E) FAN COIL UNIT

(E) HOT WATER COIL

SCALE: NONEM6.4

EXISTING HEATING HOT WATER FAN COIL
SEQUENCE OF OPERATION

1. WHENEVER ASSOCIATED AIR HANDLER SUPPLY AIR TEMPERATURE FALLS BELOW 50°F (ADJUSTABLE THROUGH BMS),
SUPPLY FAN ON EXISTING FAN COIL SHALL ENERGIZE. EXISTING HOT WATER VALVE SHALL MODULATE TO MAINTAIN
LEAVING AIR TEMPERATURE OF 85°F (ADJUSTABLE).

2. WHENEVER ASSOCIATED AIR HANDLER OUTSIDE AIR TEMPERATURE FALLS BELOW 30°F (ADJUSTABLE THROUGH BMS),
SUPPLY FAN ON EXISTING FAN COIL SHALL ENERGIZE. EXISTING HOT WATER VALVE SHALL MODULATE TO MAINTAIN
LEAVING AIR TEMPERATURE OF 85°F (ADJUSTABLE).

FAN COIL INTERLOCKS:

AC UNIT FAN COIL
(E) FC-6

(E) FC-7
AC-1

AC-5

(E) FC-4AC-6

(E) FC-5



STANDARD ABBREVIATIONS
AB ANCHOR BOLT
AFF ABOVE FIN FLR
AGG AGGREGATE
ALT ALTERNATE
ALUM ALUMINUM
APPROX APPROXIMATELY
ARCH ARCHITECT
BFF BELOW FIN FLR
BLDG BUILDING
BLKG BLOCKING
BM BEAM
BN BOUNDARY NAIL
BO BOTTOM OF
BOT BOTTOM
B/S BOTH SIDES
CIP CAST IN PLACE
CJ CONTROL JOINT
CJP COMPLETE JOINT

PENETRATION
CL CENTERLINE
CLG CEILING
CLR CLEAR
CMU CONC MASONRY UNIT
COL COLUMN
CONC CONCRETE
CONN CONNECTION
CONST CONSTRUCTION
CONT CONTINUOUS
CTSK COUNTERSUNK
CY CUBIC YARDS
DBL DOUBLE
DF DOUGLAS FIR
DIA DIAMETER
DJ DOWELED JOINT
DWG DRAWING
EA EACH
EF (E/F) EACH FACE
ELEV ELEVATION
ELEC ELECTRICAL
EN EDGE NAIL
ES EACH SIDE
EW (E/W) EACH WAY
(E) EXISTING
EXT EXTERIOR
FF FINISHED FLOOR
FIN FINISH
FLR FLOOR
FN FACE NAIL
FO FACE OF
FS FAR SIDE
FT FEET
FTG FOOTING
GA GAGE, GUAGE
GALV GALVANIZED
GLB GLULAM BEAM
HDR HEADER
HORIZ HORIZONTAL
HSB HIGH STRENGTH BOLT
ID INSIDE DIAMETER
IN INCHES
INT INTERIOR
JG STEEL JOIST GIRDER

JT JOINT
K KING STUD, KIPS
KSI KIPS PER SQUARE INCH
KSF KIPS PER SQUARE FOOT
L ANGLE
LBS POUNDS
LLV LONG LEG VERTICAL
LLH LONG LEG HORIZONTAL
LT WT LIGHT WEIGHT
MAX MAXIMUM
MB MACHINE BOLT
MECH MECHANICAL
MFR MANUFACTURER
MISC MISCELLANEOUS
MIN MINIMUM
MTL METAL
(N) NEW
NA NOT APPLICABLE
NS NEAR SIDE
NSA NELSON STUD ANCHOR
NTS NOT TO SCALE
OC ON CENTER
OD OUTSIDE DIAMETER
OH OPPOSITE HAND
OWJ OPEN WEB STEEL JOIST
PERP PERPENDICULAR
PL PLATE
PLF POUNDS PER FOOT
PLY PLYWOOD
PSI POUNDS PER SQUARE INCH
PSF POUNDS PER SQUARE FOOT
PT PRESSURE TREATED,

POST TENSIONED
REINF REINFORCING
REQD REQUIRED
SCH SCHEDULE
SHTG SHEATHING
SIM SIMILAR
SOG SLAB ON GRADE
SS STAINLESS STEEL
STAGG STAGGERED
STD STANDARD
STIFF STIFFENER
STL STEEL
STRUC STRUCTURAL
SYM SYMMETRICAL
T TRIMMER
TN TOENAIL
TO TOP OF
TYP TYPICAL
T&G TONGUE & GROOVE
T&B TOP & BOTTOM
UNO UNLESS NOTED OTHERWISE
VERT VERTICAL
VIF VERIFY IN FIELD
WF WIDE FLANGE
WWF WELDED WIRE FABRIC
W/ WITH
W/O WITHOUT
@ AT
# NUMBER, POUNDS
& AND
+/- PLUS OR MINUS

PERFORMANCE SPECIFICATION (DELEGATED DESIGN) ITEMS

A. THE CONTRACTOR SHALL BE RESPONSIBLE FOR RETAINING HIS OWN ENGINEER WHERE NECESSARY AND 
PROVIDING FOR COMPLETE DESIGN AND CONSTRUCTION OF THE FOLLOWING ITEMS:

1. SUPPORT, BRACING AND ANCHORAGE OF MECHANICAL, ELECTRICAL, SPRINKLER, OR OTHER 
DISTRIBUTION / PIPING SYSTEMS NOT SPECIFICALLY DETAILED IN THESE DRAWINGS.

B. THE ITEMS LISTED ABOVE ARE NOT INTENDED TO BE ALL INCLUSIVE AND ONLY REPRESENT STRUCTURAL 
PORTIONS OF THE WORK. ADDITIONAL PERFORMANCE SPECIFICATION ITEMS MAY BE REQUIRED. REFER 
TO THE DESIGN DRAWINGS AND SPECIFICATIONS FOR ADDITIONAL ITEMS AND REQUIREMENTS.

C. WHERE CALLED OUT, SIZES OF SUCH ITEMS IN THESE DRAWINGS ARE MINIMUMS TO BE VERIFIED BY THE 
FINAL DESIGN PROVIDED BY THE CONTRACTOR, HIS SUBCONTRACTOR OR HIS CONSULTANT.

D. WHERE SEPARATE PERFORMANCE SPECIFICATION ITEMS INTERACT, THE DESIGN OF EACH ITEM SHALL 
INCLUDE THE INTERACTION EFFECTS AND SHALL BE COORDINATED WITH ONE ANOTHER.

E. PERFORMANCE SPECIFICATION SYSTEMS, COMPONENTS AND THEIR ATTACHMENTS SHALL BE DESIGNED 
TO ACCOMMODATE SEISMIC DRIFT OF THE MAIN STRUCTURAL FRAME WHICH MAY BE ASSUMED TO EQUAL 
1.5% OF THE STORY HEIGHT.

F. PERFORMANCE SPECIFICATION ITEMS SHALL BE STAMPED BY A PROFESSIONAL ENGINEER (LICENSED IN 
THE STATE WHERE THE PROJECT IS LOCATED) AND SUBMITTED TO THE A/E FOR REVIEW AND APPROVAL 
PRIOR TO CONSTRUCTION.

DEMOLITION NOTES

A. SAFETY NOTE:
1. THE CONTRACTOR SHALL BE DIRECTLY RESPONSIBLE FOR COMPLIANCE WITH ALL LOCAL, 

STATE AND NATIONAL CONSTRUCTION SAFETY STANDARDS AND REQUIREMENTS.
2. THE A/E AND OWNER SHALL NOT BE RESPONSIBILE FOR THE CONTRACTOR'S FAILURE TO 

COMPLY WITH ANY SUCH REQUIREMENTS.
3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE DESIGN AND CONSTRUCTION OF ALL 

FORMWORK, BRACING AND SHORING REQUIRED.

B. SHORE OR BRACE THE STRUCTURE (BEAMS, COLUMNS, WALLS, ETC.) AS REQUIRED TO MAINTAIN 
STABILITY OF THE EXISTING STRUCTURE PRIOR TO DEMOLITION.  IT IS THE CONTRACTOR'S SOLE 
RESPONSIBILITY TO DESIGN AND PROVIDE ADEQUATE SHORING AND BRACING FOR ALL LOADS 
IMPOSED DURING AND AFTER DEMOLTION AND THROUGH COMPLETION OF THE NEW CONSTRUCTION.

C. ALL DIMESIONS GIVEN TO EXISTING STRUCTURE ARE APPROXIMATE AND SHALL BE VERIFIED IN THE FIELD 
BY THE CONTRACTOR.  WHERE ACTUAL CONDITIONS DEVIATE FROM DETAILS SHOWN ON THE DRAWINGS, 
NOTIFY THE A/E FOR INSTRUCTIONS BEFORE PROCEEDING WITH THE WORK.

D. ANY CONFLICTING ITEMS SHALL BE BROUGHT TO THE ATTENTION OF THE A/E PRIOR TO FURTHER 
DEMOLITION.

E. DEMOLITION AND REMOVAL OF EXISTING CONSTRUCTION SHALL BE MADE IN SUCH A MANNER AS TO 
AVOID DAMAGE TO ADJACENT CONSTRUCTION.

STRUCTURAL DESIGN CRITERIA

CODE:
2024 INTERNATIONAL BUILDING CODE (IBC)
STRUCTURAL RISK CATEGORY III (ELEMENTARY SCHO0L)

SNOW LOADS:
ROOF SNOW LOAD, S: 30 PSF (PER ORIGINAL DESIGN)

WIND LOADS:
BASIC WIND SPEED, V: 130 MPH
EXPOSURE CATEGORY:  C

SEISMIC LOADS:
Ss:  2.22
S1:  0.69
SITE CLASS: CD
Sds:  1.53
Ip:  1.00
SEISMIC DESIGN CATEGORY:  D

GENERAL

A. THESE GENERAL NOTES APPLY TO ALL WORK SHOWN IN THE STRUCTURAL DRAWINGS. THE GENERAL 
CONTRACTOR AND ALL INVOLVED PARTIES SHALL BE DIRECTLY RESPONSIBLE FOR READING AND 
COMPLYING WITH ALL INFORMATION PROVIDED IN THE STRUCTURAL DRAWINGS AND SPECIFICATIONS.

B. THE CONTRACTOR SHALL COMPLY WITH ALL GENERAL NOTES AND TYPICAL DETAILS SHOWN IN THE 
DRAWINGS, WHETHER OR NOT SPECIFIC FLAGGING OR REFERENCE HAS BEEN MADE TO THE APPLICABLE 
GENERAL NOTE OR TYPICAL DETAIL. PROJECT SPECIFIC NOTES AND DETAILS SHOWN ON THE DRAWINGS 
SHALL TAKE PRECEDENCE OVER GENERAL NOTES AND TYPICAL DETAILS.

C. ALL WORK SHALL COMPLY WITH THE MINIMUM STANDARDS OF THE CURRENT ADOPTED BUILDING CODE, 
THE LATEST EDITION OF ASTM OR OTHER INDUSTRY STANDARDS REFERENCED, AND ALL APPLICABLE 
LOCAL, STATE AND FEDERAL REQUIREMENTS AND REGULATIONS. FOR ITEMS, METHODS, AND/OR 
MATERIALS NOT SHOWN, ALL WORK SHALL CONFORM TO THE MINIMUM STANDARDS OF THE REGULATING 
AGENCIES THAT HAVE AUTHORITY OVER SUCH PORTIONS OF WORK.

D. THE STRUCTURAL DRAWINGS AND SPECIFICATIONS REPRESENT THE FINISHED STRUCTURE. THEY DO NOT 
INDICATE MEANS OR METHODS OF CONSTRUCTION. THE CONTRACTOR SHALL PROVIDE ALL MEASURES 
NECESSARY TO PROTECT THE STRUCTURE, WORKERS, AND OTHER PERSONS DURING CONSTRUCTION. 
SUCH MEASURES SHALL INCLUDE, BUT NOT BE LIMITED TO, PREPARATION AND EXECUTION OF A SAFETY 
PROGRAM AND DESIGN AND INSTALLATION OF BRACING, SHORING, FORMS AND SCAFFOLDING. THE 
CONTRACTOR SHALL RETAIN HIS OWN ENGINEER WHERE REQUIRED FOR MEANS AND METHODS AS WELL 
AS ANY OTHER DELEGATED DESIGN ITEMS.

E. THE CONTRACTOR SHALL BE DIRECTLY RESPONSIBLE FOR VERIFYING ALL DIMENSIONS, ELEVATIONS, 
GRADES AND CONDITIONS WITH ARCHITECTURAL AND OTHER DRAWINGS (I.E. CIVIL, MECHANICAL, 
PLUMBING, ELECTRICAL, ETC.) PRIOR TO CONSTRUCTION. THE ARCHITECT AND ENGINEER (A/E) SHALL BE 
NOTIFIED OF ANY DISCREPANCIES, OMISSIONS OR INCONSISTENCIES SO REVISIONS OR CLARIFICATIONS 
CAN BE MADE WHERE NECESSARY.

F. IN THE EVENT EXISTING CONDITIONS ARE FOUND TO BE DIFFERENT FROM THOSE SHOWN IN THE 
DRAWINGS, THE A/E SHALL BE NOTIFIED SO REVISIONS OR CLARIFICATIONS CAN BE MADE WHERE 
NECESSARY.

G. NO CHANGES OR DEVIATIONS FROM THE PLANS AND SPECIFICATIONS WILL BE ALLOWED WITHOUT 
WRITTEN AUTHORIZATION FROM THE A/E.  ANY DESIRED CHANGES OR DEVIATIONS SHALL BE PRESENTED 
TO THE A/E FOR REVIEW WITH NO GUARANTEE THAT THE SUBSTUTION WILL BE ALLOWED.

H. DO NOT SCALE THE DRAWINGS. DRAWINGS ARE DIAGRAMMATIC AND MAY NOT SCALE ACCURATELY.  
STRUCTURAL DRAWINGS AND GRAPHICS ARE INTENDED TO BE VIEWED AND PRINTED IN COLOR; 
PRINTING OR VIEWING IN BLACK-AND-WHITE IS NOT RECOMMENDED.

I. THE CONTRACTOR SHALL BE DIRECTLY RESPONSIBLE FOR COORDINATING THE FOLLOWING TYPES OF 
ITEMS WHICH ARE TYPICALLY SHOWN ON MECHANICAL, PLUMBING, FIRE SPRINKLER, AND ELECTRICAL 
DRAWINGS: SIZES AND LOCATIONS OF EQUIPMENT AND DISTRIBUTION SYSTEMS (DUCTWORK, CONDUIT, 
CABLE TRAY, PIPING, ETC.) AND ALL ASSOCIATED SLEEVES, PENETRATIONS, OPENINGS, HANGERS, 
INSERTS, BRACES, ETC.

J. OPENINGS, POCKETS, HOLES, CANS, ETC. SHALL NOT BE PLACED IN ANY SLAB, BEAM, COLUMN, WALL, 
OR OTHER STRUCTURAL MEMBER UNLESS SPECIFICALLY SHOWN ON THE DRAWINGS OR WRITTEN 
PERMISSION IS OBTAINED FROM THE A/E.

QUALITY ASSURANCE (STATEMENT OF SPECIAL INSPECTIONS)

A. QUALITY ASSURANCE WILL BE ACCOMPLISHED THROUGH THE USE OF SPECIAL INSPECTION & MATERIALS 
TESTING IN ACCORDANCE WITH THE BUILDING CODE.

B. WHERE REQUIRED BY THE BUILDING AUTHORITY HAVING JURISDICTION (AHJ), THE CONTRACTOR SHALL 
SUBMIT A WRITTEN STATEMENT OF RESPONSIBILITY TO THE AHJ AND OWNER IN ACCORDANCE WITH THE 
BUILDING CODE.

C. SPECIAL INSPECTION AND ASSOCIATED MATERIALS TESTING SHALL BE PERFORMED FOR THE 
PROCESSES AND MATERIALS REQUIRED FOR CONSTRUCTION. THE TYPE AND FREQUENCY OF 
INSPECTIONS AND TESTS AS WELL AS THE FREQUENCY AND DISTRIBUTION OF RELATED REPORTS SHALL 
BE AS INDICATED IN THE CONTRACT DOCUMENTS AND AS REQUIRED BY ALL APPLICABLE CODES AND 
STANDARDS.

D. THE SPECIAL INSPECTOR SHALL OBSERVE THE WORK FOR COMPLIANCE WITH THE CONTRACT 
DOCUMENTS AND SHALL FURNISH REPORTS TO THE A/E, OWNER AND AHJ. ALL DISCREPANCIES SHALL BE 
BROUGHT TO THE IMMEDIATE ATTENTION OF THE CONTRACTOR FOR CORRECTION, THEN IF 
UNCORRECTED, TO THE A/E, OWNER AND AHJ. AT THE CONCLUSION OF WORK THE SPECIAL INSPECTOR 
SHALL SUBMIT A FINAL REPORT TO THE A/E, OWNER AND AHJ INDICATING THE WORK REQUIRING SPECIAL 
INSPECTION WAS INSPECTED AND IS IN CONFORMANCE WITH THE CONTRACT DOCUMENTS AND THAT ALL 
DISCREPANCIES NOTED IN THE INSPECTION REPORTS HAVE BEEN CORRECTED.

E. SPECIAL INSPECTIONS IN ACCORDANCE WITH CURRENT ACCEPTED BUILDING CODE SHALL BE REQUIRED 
FOR THE FOLLOWING ITEMS:

1. STEEL CONSTRUCTION PER BUILDING CODE SECTION 1705.2:
a. PERIODIC VISUAL INSPECTION OF FIELD WELDS

F. THE SPECIAL INSPECTIONS LISTED ABOVE ARE NOT INTENDED TO BE ALL INCLUSIVE AND ONLY 
REPRESENT SPECIAL INSPECTIONS FOR THE WORK SHOWN ON STRUCTURAL DRAWINGS. ADDITIONAL 
SPECIAL INSPECTIONS OF ARCHITECTURAL, MECHANICAL, ELECTRICAL AND PLUMBING SYSTEMS MAY BE 
REQUIRED. REFER TO THE APPROPRIATE DESIGN DISCIPLINES FOR ADDITIONAL INFORMATION.

STRUCTURAL STEEL

A. ALL STRUCTURAL STEEL WORK SHALL CONFORM TO THE REQUIREMENTS OF THE AISC MANUAL OF STEEL 
CONSTRUCTION. ALL DETAILING, FABRICATION AND ERECTION SHALL CONFORM TO AISC 360 
SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS AND AISC 341 SEISMIC PROVISIONS FOR STRUCTURAL 
STEEL BUILDINGS.

B. STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING:

1. STRUCTURAL STEEL SHAPES, PLATES AND RODS: ASTM A36 (Fy = 36 KSI), TYP. U.N.O. USE ASTM 
572, GR. 50 (Fy = 50 KSI) WHERE NOTED.

C. HIGH-STRENGTH BOLTS (HSB) MAY BE TYPE N (THREADS INCLUDED) TYP. U.N.O. AND MAY BE INSTALLED 
SNUG-TIGHT IN ACCORDANCE WITH RCSC SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH 
BOLTS. AT THE CONTRACTOR'S OPTION, TWIST-OFF TENSION-CONTROL BOLTS MAY BE USED TO 
SIMPLIFY INSTALLATION.

D. ALL WELDING SHALL CONFORM TO THE AMERICAN WELDING SOCIETY SPECIFICATIONS FOR THE 
MATERIAL BEING WELDED AND ALL WELDING SHALL BE PERFORMED BY APPROPRIATELY CERTIFIED 
WELDERS. ALL WELDERS AND FABRICATION SHOPS SHALL BE APPROVED BY THE BUILDING AUTHORITY 
HAVING JURISDICTION.  WELDING ELECTRODES SHALL BE E70XX UNLESS NOTED OTHERWISE.

E. HEADED AND THREADED STUDS SHALL BE NELSON STUD ANCHORS (NSA) OR APPROVED EQUAL, OF THE 
SIZES INDICATED ON THE DRAWINGS, WITH FLUXED ENDS AUTOMATICALLY END WELDED PER THE 
MANUFACTURER’S REQUIREMENTS.

F. ALL STRUCTURAL AND MISCELLANEOUS STEEL WORK SHALL BE SHOP PRIMED AND TOUCHED UP IN THE 
FIELD AFTER ERECTION EXCEPT STEEL TO BE EMBEDDED IN CONCRETE, SPRAY FIRE PROOFED, 
GALVANIZED, OR WHERE REQUIRED FOR SPECIAL CONNECTIONS LIKE FIELD WELDS OR AT CONTACT 
FACES OF CONNECTIONS USING HIGH STRENGTH BOLTS. COORDINATE PRIMER WITH FINISH 
REQUIREMENTS TO ENSURE PRIMER IS COMPATIBLE WITH TOPCOATS. PROVIDE 3" MINIMUM CONCRETE 
COVER FOR ALL STEEL EXPOSED TO EARTH. STEEL SUBJECT TO PERMANENT EXTERIOR EXPOSURE 
SHALL BE HOT-DIP GALVANIZED OR PRIMED AND PAINTED WITH A HIGH QUALITY PAINT SYSTEM SUITABLE 
FOR PERMANENT EXTERIOR EXPOSURE.  COORDINATE ALL PAINT COLORS WITH THE OWNER.

L C.L. OF POINT LOAD

C.L. OF PANEL POINT

3/16 1 1/2
TYP.

OPEN WEB 
STEEL JOIST

FIELD INSTALLED L2x2x1/4 EA. 
SIDE, EA. LOCATION WHERE 

POINT LOAD EXCEEDS 250# 
AND L EXCEEDS 6", TYP.

L

C.L. OF POINT LOAD
C.L. OF PANEL POINT

(N) AC PER MECH.
W/ ATTACHMENT TO CURB BELOW 

PER MFR. REQUIREMENTS

3/16
TYP.

(N) L4X4X1/4
SUBFRAMING

PRE-MANUF. CURB FASTENED TO
SUPPORT FRAMING BELOW PER MECH.
AND CURB MFR. REQ'S
-USE MIN 1/4" TEKS @12 O.C. MAX
AROUND PERIMETER INTO SUPPORTING
FRAMING BELOW - (6) MIN PER SIDE

(E) ROOFING & INSULATION

ADD REINF. TO JOISTS
PER TYP. DETAIL WHERE REQ'D

(E) OPEN-WEB STEEL JOISTS

(E) METAL DECK

CONT. 12GA X12" WIDE
SPREADER PLATES AROUND PERIM.

W/ (2) ROWS 1/4" TEKS TO DECKING BELOW 
USE 6" O.C. SCREW SPACING

AT CONDITIONS PERP. TO DECK 
(ALL  FLUTES)

USE 12" O.C. SCREW SPACINGS
AT CONDITIONS PARALLEL TO DECK
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AC-6
5000# MAX

AC-5
4950# MAX

AC-3
6600# MAX

AC-1
6200# MAX

(E) C5X6.7

(E) W24X100

(E) W16X36

(E) W16X36 (E) W16X36 (E) W16X45

(E) W16X36 (E) W16X36 (E) W16X45

(E) W16X26 (E) W16X26 (E) W16X26 (E) W16X36 (E) W18X55 (E) W16X36 (E) W16X26 (E) W16X40 (E) W18X55

(E) W16X40 (E) W16X36 (E) W16X50

(E) W18X64(E) W16X45(E) W16X31(E) W16X45(E) W16X26(E) W16X31

(E) 24LH OWJ

(E) 48LH OWJ

(E) 24LH OWJ

(E) 1-1/2" x 18 GA. ROOF DECK 

(E) 1-1/2" x 20 GA. ROOF DECK 

(E) 1-1/2" x 20 GA. ROOF DECK 

(E) 1-1/2" x 20 GA. ROOF DECK 

(E) AC UNIT

(E) AC UNIT

(E) CURB

(E) CURB

(E) CURB

2

S0.1

TYP

2

S0.1

TYP

2

S0.1

TYP

2

S0.1

TYP

UNIT CURB TO BEAR ON
(E) DBL. 24LH ROOF JOISTS

& (N) L4X4X1/4 SUPPORTS
AROUND PERIMETER

UNIT CURB TO BEAR ON
(E) DBL. 24LH ROOF JOISTS
& (N) L4X4X1/4 SUPPORTS
AROUND PERIMETER

UNIT CURB TO BEAR ON
(E) DBL. 48LH ROOF JOISTS
& (N) L4X4X1/4 SUPPORTS
AROUND PERIMETER

UNIT CURB TO BEAR ON
(E) 24LH ROOF JOISTS
& (N) L4X4X1/4 SUPPORTS
AROUND PERIMETER
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MECHANICAL ROOF FRAMING PLAN
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