
ROOF MOUNTED 
EQUIPMENT. SEE 
SCHEDULES FOR 

DETAILS

WOOD CRUSH BLOCKING
BY G.C.

WOOD NAILER BY UNIT 
MANUFACTURER

FIELD INSTALLED
NEOPRENE GASKET

ROOFING BY OTHERS

MINIMUM 4"X4" STRUCTURAL 
ANGLE IRON FRAMING BY 
GENERAL CONTRACTOR

NOTE: 1.

2.

ROOF FLASHING AND COUNTERFLASHING NOT SHOWN FOR CLARITY AS THESE 
ELEMENTS WILL BE FURNISHED AND INSTALLED BY THE ROOFING CONTRACTOR

UNIT TO BE FASTENED TO ROOF CURB THROUGH BASE RAIL TO WOOD NAILER, 
MINIMUM QUANTITY (2) PER SIDE AT UNIT CORNERS, BY MECHANICAL CONTRACTOR

GENERAL CONTRACTOR TO BLOCK 
AND LEVEL CURB WITH WOOD 
BLOCKING AS REQUIRED FOR ROOF 
SLOPE AND INSULATION THICKNESS

ROOF CURB

COVER CURB WITH 3/4" TREATED PLYWOOD 
AND 6-MIL PLASTIC FOR WEATHER 
PROTECTION AFTER CURB INSTALLATION 
AND PRIOR TO EQUIPMENT SETTING.  6-MIL 
PLASTIC TO OVERLAP EDGE OF CURB  BY 6" 
ON EACH SIDE AND BE STAPLED TO WOOD 
NAILER OR TAPED TO EDGE OF CURB.

M
IN

 8
"

ROOFTOP/MAU CURB 
INSULATION BY 
ROOFING CONTRACTOR

FASTENER WITH 
RUBBER WASHER

TWO POSITION ACTUATOR

ACTUATOR ACCESS 
THRU FILTER FRAME 
IF APPLICABLE

NOTES: CAULK BETWEEN LOUVER AND WALL TO BE BY OTHERS

DAMPER TO FAIL CLOSED ON LOSS OF POWER

PROVIDE 2"X4" BOX TUBE MULLIONS IN BETWEEN LOUVERS FOR
STRUCTURAL SUPPORT AS NECESSARY

LOUVER

WALL

OPENING TO BE CUT AND
FRAMED BY GENERAL 
CONTRACTOR

CHANNEL
FRAME STYLE

LOUVER

BIRD-SCREEN

1.

2.

3.

GAS FIRED EQUIPMENT
WITH GAS CONNECTION 

>30" ABOVE ROOF

REDUCER TO
CONNECTION SIZE

NOTES:

ROOF

4

ISOLATION
BALL VALVE,
WOG RATED

6
" 

M
IN

PIPE BOOT, 
SEE DETAIL

PROVIDE GAS PRESSURE REGULATOR 
PER LOCAL CODE AND/OR UTILITY CO. 

REQUIREMENTS. INSTALL PER 
MANUFACTURERS INSTRUCTIONS.

3
" 

M
IN

5"x6"x9.6" RUBBER BASE, 
DURA-BLOK OR EQUAL

ROOFING 
PAD

3

12" MIN
18" MAX

1

4

SWING JOINT

2

UNION

UNION

ALL PIPE AND FITTINGS TO BE 
THREADED DOWNSTREAM OF 
ISOLATION VALVE

6
5

7

REFER TO DRAWINGS FOR GAS PIPE 
LINE SIZE

MINIMUM 10x PIPE DIAMETERS LENGTH 
DOWNSTREAM OF REGULATOR

SINGLE CHANNEL BRACKET ON TOP OF 
ROOF BLOCK WITH STRUT PIPE CLAMP, 
B-LINE B-409-24 OR EQUAL

TEST TEE WITH REDUCER DOWN TO 1/4" 
FPT CONNECTION WITH CAP

DIRT LEG WITH THREADED ENDCAP

ADJUST LENGTH AND PROVIDE 
ADDITIONAL ROOF SUPPORT AS NEEDED

PROVIDE GAS RELIEF VENT WITH SCREEN, 
RICHARDS MFG GV-# OR EQUAL

ROOF PENETRATION TO BE LOCATED ON 
GAS CONNECTION SIDE OF THE UNIT, 
MAXIMUM DISTANCE OF 5' FROM ROOF 
PENETRATION TO GAS CONNECTION

1

2

3

4

5

6

7

1

PIPE NIPPLE SCHEDULE

2
3
4
5
6
7
8

4"
3"
3"
3"
3"
2"
2"
8"

LENGTH

6

876

5

4

3

1

2

8

8

DIRT LEG 8" 
MINIMUM

GAS LINE UP TO JOIST 
INSIDE BUILDING

NEW GAS METER, INCOMING PIPING
AND REGULATOR BY OTHERS

GAS SHUT-OFF VALVE

UNION

MECHANICAL CONTRACTOR TO 
CORE DRILL AND CAULK 
PENETRATION

COMPONENT DESCRIPTIONS

1

2

3

1

2

3

ROOF 
MEMBRANE

ROOF DECK

INSULATION

PRE-MOLDED PIPE BOOT 
WITH 1-1/2" MINIMUM 
CONTINUOUS HEAT WELD 
AROUND ENTIRE 
PERIMETER OF BOOT

PROVIDE POLYURETHANE
CAULK AT TOP OF CLAMP.
SLOPE CAULK TO SHED
WATER.

STAINLESS 
STEEL CLAMP 
AND SCREW

ATTACH INSULATION TO
ROOF DECK USING 20 GA

3" DIAMETER PLATE WITH

#3 PHILLIPS HEAD SCREW.

(TYP. OF 4 BY ROOFING

CONTRACTOR)

USE SCREW AND
PLATE SYSTEM TO
PROVIDE POSITIVE
ATTACHMENT AND
RESISTANCE TO
UPLIFT FORCES

(BY ROOFING

CONTRACTOR)

PIPE THRU ROOF 
(MINIMUM 1"/MAXIMUM 6")

SEALANT IF OPERATING 
SURFACE TEMPERATURE 
WILL EXCEED 100°F USE 
METALBESTOS P-600 OR 
P-2000E JOINT SEALANT

GENERAL CONTRACTOR TO SEAL 
ALL ROOF PENETRATIONS THROUGH 
DECKING - IF OPERATING SURFACE 
TEMPERATURE WILL EXCEED 100°F 
USE METABESTOS P-600 OR P-2000E 
JOINT SEALANT

NOTE: REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS FOR 
ADDITIONAL REQUIREMENTS.

SEE ELECTRICAL DRAWINGS FOR POWER INTERFACE

SEE WIRING DIAGRAM FOR THERMOSTAT INTERLOCK, BY E.C.

1.

2.

3.

MESH BIRDSCREEN 
COVER, PROVIDED AND 
INSTALLED BY M.C.

FIRE DAMPER, INSTALL 
PER DETAIL 9/M400

RATED FIRE WALL 
OR PARTITION. SEE 
ARCHITECTURAL 
DRAWINGS FOR 
HOUR RATING.

INLET GUARD

DISCONNECT SWITCH

ELECTRIC FAN MOTOR

FAN WHEEL

FAN HOUSING

SHEET METAL TRANSITION TO TIE INLINE FAN 
TO FIRE DAMPER TO BE FIELD FABRICATED AND 
INSTALLED BY M.C.

VIBRATION ISOLATORS 

(ALT) MOUNT FAN ON BRACKETS, 
ANCHORED TO BLOCK WALL OR 
HUNG FROM THE STRUCTURE ABOVE

(ALT) UNIT HUNG FROM TOP CHORD OF 
JOIST ABOVE WITH ALL THREAD (OR 
EQUAL) OR FROM WALL BRACKET 
BELOW

VIBRATION ISOLATORS 

FIRE DAMPER AS 
SCHEDULED

DAMPER BLADES

RETAINING ANGLE

NOTE: REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS FOR 
ADDITIONAL REQUIREMENTS. ALL SLEEVES AND ANGLES TO BE 
INSTALLED AS REQUIRED BY LOCAL CODES

1.

GRILLE OR MESH 
BIRDSCREEN COVER, 
PROVIDED AND 
INSTALLED BY M.C.

RATED FIRE WALL OR PARTITION. 
SEE ARCHITECTURAL DRAWINGS 
FOR HOUR RATING.

WHEN INSTALLED ACROSS A BUILDING EXPANSION JOINT, THE METRALOOP SHALL 
BE RATED FOR 4" MOVEMENT.

METRALOOP SHIPPING BAR MUST BE REMOVED AFTER INSTALLATION.

ROOFING AND 
INSULATION

ROOF DECK

CL

COLUMN

BAR JOIST

METRAFLEX "METRALOOP", 
OR EQUAL, FOR GAS SERVICE, 
INSTALLED VERTICALLY

180° RETURN

HOSE & BRAID

THREAD OR 
WELD TO GAS 
PIPE SYSTEM

BUILDING EXPANSION JOINT

NOTES:

1.

2.

120V EXHAUST FAN
WITH COOLING-ONLY THERMOSTAT OR WALL SWITCH

TS 120VAC

N

TYPICAL BILL OF MATERIAL

QTY TAG MANUFACTURER PART NUMBER DESCRIPTION

1 TS DAYTON 1UHH4 LINE VOLT MECHANICAL TSTAT FOR COOLING, 120 TO 277VAC

DAYTON
1UHH4

INCOMING
120VACEXHAUST 

FAN MOTOR

1

120VAC

N

WALL 
SWITCH

INCOMING
120VACEXHAUST 

FAN MOTOR

1

KEYED NOTES:

FURNISHED BY M.C., INSTALLED BY E.C.

MP OL

MS

TS

R-1

T1

T2

T3

MAX 35A

TYPICAL BILL OF MATERIAL

QTY TAG MANUFACTURER PART NUMBER DESCRIPTION

1 GREENHECK MSAC MOTOR STARTER ADVANCED CONTROL, NEMA 1 ENCLOSURE WITH LOCKABLE DOOR, 3 PHASE, 200-600V, 1-25HP

1 TS DAYTON 1UHH4 LINE VOLT MECHANICAL TSTAT FOR COOLING, 120 TO 277VAC

1 HONEYWELL MS4120F1006 FAST-ACTING, TWO POSITION ACTUATOR, 175LB-IN, SPRING RETURN BY ORIENTATION, 120VAC

EXHAUST FAN 
MOTOR

DAYTON 
1UHH4

MS

C+

C-

L-

L+

A-

A+

D1

D2

D3

D4

O1

D5

D6

O

O2

H4

H1

V2

V1

EXHAUST FAN MOTOR STARTER

V4

V3

DIESEL FIRE PUMP VENTILATION INTERLOCK
460V EXHAUST FAN AND 120V LOUVER WITH COOLING-ONLY THERMOSTAT

1
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A
T

U
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SHUT
DOWN

DRY
PERMISS

AUTO
RUN

D
R

Y
IN

P
U

T
S

DAMPER/
ACTUATOR

LIMIT
SWITCHES

A
C

T
U

A
T

O
R

C
O

N
T

R
O

L
C

O
N

T
R

A
C

T
O

R
C

O
IL 24VDC TO 

24VAC

P
C

B
 P

O
W

E
R

O
N

1
2

3
4

5

FIRE PUMP 
ENGINE 

RUN AUX 
CONTACT

N

120VAC

INCOMING 
120VAC

R-1

MS4120F1006

-

+BLK

WHT

GRN

P
C

B
 P

O
W

E
R

2

POWER-CLOSED/SPRING-OPEN
LOUVER ACTUATOR

R-1 RIB RIBU1C ENCLOSED RELAY 10A SPDT RELAY WITH 10-30VAC/DC/120VAC1

120V LOUVER ACTUATOR, FAIL-OPEN 

1

2

INCOMING 
460VAC

3

3

KEYED NOTES:

FURNISHED BY MC, INSTALLED BY EC

FACTORY-INSTALLED ON LOUVER

FIRE PUMP CONTROLLER, MINIMUM CONTACTS 
RATING OF 2A /120VAC

GENERAL NOTES:

1. LOUVER ACTUATOR SHALL BE FAIL-OPEN 
FOR DIESEL FIRE PUMP INTAKE UPON LOSS OF 
POWER.

1

1

MAKE-UP AIR UNIT

ROOF

3-WAY DIFFUSER

SUPPLY DROP BY 
MECHANICAL CONTRACTOR

NOTES: 1.

2.

3.

4.

COORDINATE DROP LOCATIONS WITH FIRE 
SPRINKLER CONTRACTOR

REFER TO SCHEDULES AND SUBMITTALS 
FOR CURB HEIGHT

THE DUCT DROP HEIGHT SHOWN IS A 
MINIMUM HEIGHT - REFER TO DRAWINGS 
FOR ADDITIONAL REQUIREMENTS

REFER TO SCHEDULES AND DRAWINGS 
FOR ADDITIONAL DIFFUSER INFORMATION

THIMBLE
STORM COLLAR

ROOF

FLEX DUCT

CEILING
EXHAUST FAN

CEILING

BACKDRAFT
DAMPER

SEE FLOOR PLAN FOR DUCT DIMENSIONS

FAN SHALL BE INTERLOCKED WITH LIGHT SWITCH

3'-0" ABOVE ROOF

NOTES: 1.

2.

RAIN CAP

N N
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Any reproduction or unauthorized use of 
this document or any part of this without
the expressed consent  of National Design 
Build Services Inc. is prohibited ©

THE PERSONAL SEAL AFFIXED TO THIS SHEET 
INDICATES THAT THE PROFESSIONAL ENGINEER WHOSE 

NAME APPEARS THEREON HAS PREPARED OR HAS 
DIRECTED THE PREPARATION OF THE MATERIAL ON 

THIS SHEET.
OTHER DRAWINGS, SPECIFICATIONS, REPORTS, 

DOCUMENTS OR INSTRUCTIONS, NOT EXHIBITING THIS 
SEAL, RELATING TO OR INTENDED TO BE USED FOR ANY 
PARTS OR PART OF THE PROJECT IN WHICH THIS SHEET 
REFERS, SHALL NOT BE CONSIDERED PREPARED BY OR 

THE RESPONSIBILITY OF THE UNDERSIGNED AND IS 
HEREBY DISCLAIMED IN ACCORDANCE WITH SECTION 

327.411 2 R.S. MO.

ISSUE FOR 
CONSTRUCTION

A 02/04/2022 QA/QC SET

B 03/29/2022 QA/QC SET

C 05/20/2022 QA/QC SET

D 06/16/2022 QA/QC SET

E 07/01/2022 PERMIT SET

F 07/25/2022 BID REVIEW SET

G 08/05/2022 BID SET

0 08/02/2023 CONSTRUCTION SET

DETAILS

M500

NTS
1

HVAC - EQUIPMENT - RTU / MAU CURB DETAIL
NTS

3
HVAC - LOUVER DAMPER

NTS"
4

PIPING - GAS CONNECTION TO MAU, HIGH CONNECTION

NTS
5

PIPING - GAS METER CONNECTION, ISO
NTS

6
PIPING - PIPE THRU ROOF

NTS
8

HVAC - EQUIPMENT, EXHAUST FAN, INLINE

NTS
9

HVAC - LIFE SAFETY, FIRE DAMPER, W/O DUCT CONNECTION
NTS

10
PIPING - GAS PIPING EXPANSION JOINT

NTS
12

WIRING - 120V EF WITH THERMOSTAT
NTS

11
WIRING - DIESEL PUMP 460V EF & LOUVER

NTS
2

HVAC - EQUIPMENT, MAKE-UP AIR UNIT, 100% OA, THREE-WAY DIFFUSER

NTS
7

HVAC - TOILET CEILING MOUNTED EXHAUST FAN RAIN CAP


