
-
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PIPING SYMBOLS

KEYNOTE

CONTINUATION SYMBOL

NUMBER OF SHEET WHERE DETAIL APPEARS

NUMBER OF DETAIL ON SHEET

REVISION NUMBER - SHOWN ON PLANS

GENERAL MECHANICAL SYMBOLS

ROOM NAME AND NUMBER

POINT WHERE NEW CONNECTS TO EXISTING

EXISTING PIPE TAG

ITEM TO BE DEMOLISHED

AREA NOT IN CONTRACT

PIPING BEING DEMOLISHED

ABOVE GROUND PIPING

PIPE SIZE TAG (DIAMETER)

PIPE RISE

PIPE DROP

PIPE TEE REDUCING 45
DEGREE TEE

45 DEGREE TEE

BELOW GROUND PIPING

PIPE INVERT ELEVATION TAG

PIPE SLOPE TAG

* NOTE *

ALL OF GENERAL NOTES ON THIS SHEET ARE TO BE APPLIED TO ALL OTHER 
DRAWINGS IN THIS SET. THE SYMBOLS AND ABBREVIATIONS SHOWN ON THIS 
SHEET MAY OR MAY NOT BE USED IN THIS SET OF DRAWINGS.

GRILLES, REGISTERS & DIFFUSERS TAG

CFM

THROW-150FPM/ 100FPM/ 50FPM

NECK SIZE / MODULE SIZE

EXISTING DUCT TAG

OVAL DUCT SIZE TAG (WIDTH / HEIGHT)

SQUARE DUCT SIZE TAG (WIDTH x HEIGHT)

HVAC SYMBOLS

RECTANGULAR SUPPLY/OUTSIDE AIR DUCT RISE

RECTANGULAR RETURN/TRANSFER AIR DUCT RISE

MECHANICAL EQUIPMENT TAGS

ROUND DUCT SIZE TAG (DIAMETER)

DUCT BEING DEMOLISHED

ROUND SUPPLY/OUTSIDE AIR DUCT RISE

ROUND RETURN/TRANSFER AIR DUCT RISE

RECTANGULAR EXHAUST/RELIEF AIR DUCT RISE

ROUND EXHAUST/RELIEF AIR DUCT RISE

DROP

DROP

DROP

DROP

DROP

DROP

EQUIPMENT BY OTHERS
(REFER TO OTHER DISCIPLINE
FOR ADDITIONAL INFORMATION)

EXISTING EQUIPMENT
TO REMAIN

Ø ROUND
ABV ABOVE
AC AIR CONDITIONING
AD AREA DRAIN
ADD ADDENDUM
AFF ABOVE FINISHED FLOOR
AFUE ANNUAL FUEL UTILIZATION EFFICIENCY
ALT ALTERNATE
AP ACCESS PANEL
ARCH ARCHITECT/ARCHITECTURAL
BFF BELOW FINISHED FLOOR
BLW BELOW
BTU BRITISH THERMAL UNITS
BTUH BRITISH THERMAL UNITS PER HOUR
CAP CAPACITY
CB CATCH BASIN
CFM CUBIC FEET PER MINUTE
CLG CEILING
CO CLEAN OUT
CW COLD WATER
D DEGREE
DB DRY BULB
DIA DIAMETER
DN DOWN
DW DISTILLED WATER
EA EACH
EAT ENTERING AIR TEMPERATURE
ELEC ELECTRICAL
EQUIP EQUIPMENT
EWC ELECTRIC WATER COOLER
EWT ENTERING WATER TEMPERATURE
E/A EXHAUST AIR
EXIST EXISTING
F DEGREES FAHRENHEIT
FCO FLOOR CLEAN OUT
FD FLOOR DRAIN
FDC FIRE DEPARTMENT CONNECTION
FL FLOOR
FO FUEL OIL
FOV FUEL OIL VENT
FOR FUEL OIL RETURN
FOS FUEL OIL SUPPLY
FPM FEET PER MINUTE
FS FLOOR SINK
FT FOOT/FEET
FTR FIN TUBE RADIATION
GAL GALLON
GF GAS-FIRED
GC GENERAL CONTRACTOR
GPM GALLONS PER MINUTE
GW GREASE WASTE
HB HOSE BIB
HP HORSE POWER
HTG HEATING
HTR HEATER
HW HOT WATER
HYD HYDRANT
ID INDIRECT
IN INCH
INV INVERT
LB POUND
LB/HR POUNDS PER HOUR
LAT LEAVING AIR TEMPERATURE
LP LOW PRESSURE
LPG LIQUEFIED PETROLEUM GAS

LVR LOUVER
LWT LEAVING WATER TEMPERATURE
M/A MIXED AIR
MAX MAXIMUM
MBH ONE THOUSAND BTU PER HOUR
MCF ONE THOUSAND CUBIC FEET
MD MOTORIZED DAMPER
MECH MECHANICAL
MFR MANUFACTURER
MIN MINIMUM
MISC MISCELLANEOUS
MTR MOTOR
MU/A MAKE-UP/AIR
NC NOISE CRITERIA
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NUMBER
NO NORMALLY OPEN
NTS NOT TO SCALE
O OXYGEN
O/A OUTSIDE AIR
ORD OVERFLOW ROOF DRAIN
PD PRESSURE DROP
PIV POST INDICATOR VALVE
PLBG PLUMBING
PRESS PRESSURE
PRV PRESSURE REDUCING VALVE
PSI POUNDS PER SQUARE INCH
PSIG POUNDS PER SQUARE INCH GAUGE
PWR POWER
R DUCT RISER
R/A RETURN AIR
RCP RADIANT CEILING PANEL
RD ROOF DRAIN
REC RECESSED
RED REDUCER
RH RELATIVE HUMIDITY
RL/A RELIEF AIR
RM ROOM
RPM REVOLUTIONS PER MINUTE
RW RAIN WATER
SF SQUARE FOOT
S/A SUPPLY AIR
SAN SANITARY
SF SQUARE FOOT
SD SMOKE DAMPER
SM SURFACE MOUNT
SP STANDPIPE
SP STATIC PRESSURE
STM STEAM
T THERMOSTAT
TD TEMPERATURE DROP
TDR TRENCH DRAIN
TEMP TEMPERATURE
TYP TYPICAL
UG UNDERGROUND
VAC VACUUM
V VENT
VAV VARIABLE AIR VOLUME
VENT VENTILATION
VTR VENT THROUGH ROOF
W WASTE
WB WET BULB
WCO WALL CLEAN OUT
WH WALL HYDRANT

ABBREVIATIONS

TYPE (SEE SCHEDULE)

THROW PATTERN

MAX NC RATING

BOTTOM OF EQUIPMENT
ELEVATION

HEATING 
COIL 
FLOW OPERATING WEIGHT

NOT INCLUDING CURB

FUEL INPUT 
GAS PIPE FLOW

NOMINAL COOLING 
CAPACITY

EXISTING RELOCATED
EQUIPMENT

AC AIR CONDITIONING UNIT
ACCU AIR COOLING CONDENSING UNIT
AHU AIR HANDLING UNIT
AS AIR SEPARATOR
B BOILER
CH CHILLER
CT COOLING TOWER
CUH CABINET UNIT HEATER
CHWP CHILLED WATER PUMP
DBP DOMESTIC WATER BOOSTER PUMP
DC DUCT MOUNTED COIL
DCP DOMESTIC WATER CIRCULATING PUMP
EF EXHAUST FAN
EDC ELECTRIC DUCT COIL

ET EXPANSION TANK
EWH ELECTRIC WATER HEATER
FCU FAN COIL UNIT
FP FIRE PUMP
GI GREASE INTERCEPTOR
GRV GRAVITY ROOF VENTILATOR
HWP HEATING WATER PUMP
HRU HEAT RECOVERY UNIT
PRV POWER ROOF VENTILATOR
RE RETURN/EXHAUST FAN
RTU ROOFTOP UNIT
SP SUMP PUMP
UH UNIT HEATER
WH WATER HEATER

EQUIPMENT ABBREVIATIONS

DAMPER TAGS

PIPE ACCESSORY TAGS

(ALTERNATE CHECK
VALVE SYMBOL)

1

B

M

SD

M

S S

M

Supply Grille
6"x6"/24x24
SG5 5

8"Ø/24x24
H4/7/1326

SD11 300
3-Cone Diffuser

22"x22"/24x24
RG11 0 Louvered Grille

22"x22"/24x24
0

RG1 0
Eggcrate Return

AFF10'-0"

VAV-XX

(E)VAV-XX

VAV-XX

RTU-XX

4.0 ton

RTU-XX

RTU-XX

Htg: 1.9 GPM

VAV-XX

VAV Box

Rooftop Unit

(R)VAV-XX

18"x12"

18"/12"

(E)

18"Ø

EXHAUST AIR

OUTSIDE AIR

RELIEF AIR

RETURN AIR

SUPPLY AIR

TRANSFER AIR

GREASE EXHAUST AIR

SMOKE EXHAUST AIR

EXHAUST GAS FLUE

COMBUSTION AIR

CONDITIONED OUTSIDE AIR

CONDENSATE EXHAUST AIR

18"x18" S/A

18"x18" S-O/A

18"x18" O/A

18"x18" R/A

18"x18" T/A

18"x18" E/A

18"x18" L/A

18"x18" GE/A

18"x18" CE/A

18"x18" SE/A

6"Ø FLUE

6"Ø C/A

Smoke Damper

Fire Damper

Comb. Fire/
Smoke Damper

Manual Damper

Motorized Damper

Backdraft Damper

Room

5

CHWS

CD

CDR

CWR

CWS

HWR

HWS

G

STM

(E)

CHWR CHILLED WATER RETURN

CHILLED WATER SUPPLY

CONDENSATE DRAINAGE

CONDENSATE RETURN

CONDENSER WATER RETURN

CONDENSER WATER SUPPLY

HEATING WATER RETURN

HEATING WATER SUPPLY

NATURAL GAS

STEAM

REF-L

REF-S

REFRIGERANT-LIQUID

REFRIGERANT-SUCTION

2"

2"

4"

4"

REF-HG REFRIGERANT-HOT GAS

PG PROPANE GAS

INVERT: -105'-1"

1/8" / 12" SLOPE

CAP

PLUG

GWR

GWS

GEOTHERMAL WATER RETURN

GEOTHERMAL WATER SUPPLY

2" CHECK
CHECK VALVE

2" BALANCING
BALANCING VALVE

3" CIRC
CIRCUIT SETTER

2" GATE
GATE VALVE

2" PRV
DOM. PRV

2" STRAINER

2" M-CNTRL
ELEC. CONTROL VALVE

2" SHUTOFF 
BALL VALVE

1" GAS-CNTRL
EMERGENCY GAS

1" REG
GAS REGULATOR

1" GAS COCK
GAS SHUTOFF COCK

1" PLUG
PLUG VALVE

2" BUTTERFLY
BUTTERFLY VALVE

2" GLOBE
GLOBE VALVE

2" LOCKED
LOCK SHIELD VALVE

4" 3-WAY CNTRL
3-WAY ELEC. VALVE

2" QUICK
QUICK OPENING VALVE

(XXX CFH)

FD

FSD

BDD

X
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x24" 48"
74"-POST
5-TIER

x 24"48"
74"-POST

5-TIER

x

2
4
"

4
2
"

7
4
"-P

O
S

T
5
-T

IE
R

B

B

B

B

B

B

B

12" TMR DIFFUSER

ADJUSTABLE ELBOW
SHORT RADIUS

22.5" 22"

ROOF

ROOF TRUSS

ECCENTRIC TRANSITION
TO MAINTAIN DUCT HEIGHT

12" 16"

SUPPLY AIR DUCT

LIGHTING TRACK

MOUNT DUCT AS HIGH AS TRUSS
OR LIGHTING TRACK WILL
ALLOW

MANUAL DAMPER

MIN. HEIGHT OF 9'0"AIR BALANCE SCHEDULE

AIRFLOW

(CFM)

EXHAUST

775

CFM258

2,675

%

OA/SA

KEF-1

EXHAUST AIR UNIT

47.46% TOTAL

(CFM)

AIRFLOW

SUPPLY

(CFM)

OUTSIDE

AIRFLOW

2,300

633

(CFM)

AIRFLOW

RETURN

0

2,367

2,3672,933 5,300

DOAS-1

RTU-1

SUPPLY AIR UNIT

TOTAL

2,300

3,000

100.0%

1600

KEF-2

21.1%

300EF-1,

THE BUILDING HVAC SYSTEM SHALL BE BALANCED BY NATIONAL TAB HIRED BY THE OWNER.  CONTACT Dan Hertenstein -

National TAB at: 816-215-1593 - DAN@NATIONALTAB.COM

THE RTU SUPPLY FANS SHALL OPERATE IN SINGLE ZONE VAV MODE WITH 2 STAGES OF FAN CONTROL.  LOW SPEED SHALL BE

USED DURING PERIODS OF LOW COOLING LOAD AND VENTILATION ONLY OPERATION PER 2018 IECC REQUIREMENTS.

THE ECONOMIZER DAMPERS SHALL HAVE TWO POSITIONS DEPENDENT ON THE FAN SPEED TO MAINTAIN CONSTANT OUTDOOR

AIR VOLUME AND BUILDING PRESSURE.  REFER TO THE BUILDING AIR BALANCE SCHEDULE ON SHEET M-200.

THE UNIT SHALL HAVE ITS FRESH AIR HEATING OPTION ENABLED TO HEAT VENTILATION AIR TO A NEUTRAL VALUE DURING

COLD WEATHER OPERATION.  REFER TO THE MANUFACTURERS PROGRAMMING DOCUMENTATION FOR SETUP INSTRUCTIONS.

EF-2

RESULTING BUILDING PRESSURIZATION

OUTDOOR AIR CALCULATIONS

UNIT Area  (sqft) OCCUPANCY CLASSIFICATION Occupant Density #/1000 sqft

People
outdoor airflow

rate in
breathing
zone, (Rp)
cfm/person

Area outdoor
airflow rate in

breathing
zone, (Ra)
cfm/sqft

Exhaust
airflow rate

cfm/sqft

Breathing
zone

outdoor
airflow (Vbz)

Zone air
distribution

effectiveness
(Ez)

Zone
outdoor

airflow (cfm)

RTU-1
605 Dining rooms 40 7.5 0.5 484 0.8 605

150 Corridors 0 0 0.15 23 0.8 28

Total 633

DUCT SUPPORT DETAIL
SCALE: NONE

HANGER

LOAD RATED FASTENERS

BAND SAME

SIZE AS
HANGER STRAP

LOAD RATED FASTENERS

STRAP

EXHAUST SUPPORT DETAIL
SCALE: NONE

BRACE TO STRUCTURE

ABOVE

EXH. FAN
LAY-IN CEILING

MAX. 3'-0" FLEX.

HARD DUCT

VIBRATION ISOLATION

36"∅
MAX.

24"∅
MAX.

ALL COMPONENTS TO BE INSTALLED PER THE LATEST
SMACNA ADDITION FOR SEISMIC INSTALLATION

12"Ø
SD-1 725

12"Ø
SD-1 725

12"Ø
SD-1 725

12"Ø
SD-1 725

10"Ø/24x24
SD-2 310

10"Ø/24x24
SD-3 360

10"Ø/24x24
SD-2 350

10"Ø/24x24
SD-3 360

10"Ø/24x24
SD-2 300

8"Ø/24x24
SD-4 140

8"Ø/12x12
SD-5 100

8"Ø/12x12
SD-5 100

EF-1 (150 CFM)

EF-2 (150 CFM)

8"
Ø

 E
/A

8"Ø E/A

10"Ø E/A

TT

TS H

HOOD 2
(775 CFM)

HOOD 1
(1,600 CFM)

TS H

14"Ø E/A

18"X16"

1

1

2

18"X16"

14
"x

18
"

14
"x

18
"

8"Ø

14
"x

14
"

10"Ø

8"
Ø

10"Ø10"Ø

10"Ø

10"Ø

10"Ø

10"Ø E/A

3

4

5

6

6

6
7

7

8

9

9

10

11
12

12 12

12

13

14

16"Ø/24x24
RG-1 1150

16"Ø/24x24
RG-1 1150

20"x20"

12

AC-1

3

15

1/4" = 1'-0"M-100

1 LEVEL 1 HVAC PLAN
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NO SCALEM-100

2 DINING ROOM DIFFUSER DETAIL

MECHANICAL PLAN NOTES

1 SUPPORT EXHAUST FAN FROM STRUCTURE AS REQUIRED BY THE MANUFACTURER.

2 ROUTE 10" EXHAUST DUCT UP THROUGH ROOF TO ROOF CAP. MAINTAIN 10'-0" CLEARANCE TO ALL OUTDOOR AIR
INTAKES. SEAL PENETRATION WEATHERTIGHT.

3 LOCATION OF MANUAL PULL STATION. INSTALL PER THE MANUFACTURERS REQUIREMENTS. CONFIRM LOCATION
WITH LOCAL FIRE MARSHAL PRIOR TO INSTALLATION.

4 LOCATION OF RTU/DOAS THERMOSTATS. GC TO LABEL EACH THERMOSTAT.

5 LOCATION OF DOAS TEMPERATURE SENSOR AND HUMIDISTAT MOUNTED AT 7' AFF.

6 ALL DUCTWORK IS INTENDED TO BE ROUTED THROUGH OR BETWEEN TRUSSES. COORDINATE EXACT ROUTING
WITH TRUSSES DURING INSTALLATION.

7 EXHAUST HOOD PROVIDED BY OTHERS. INSTALLED BY THIS CONTRACTOR PER THE MANUFACTUERERS
INSTRUCTIONS.

8 EXPOSED DUCTWORK SHALL BE OF PAINTLOCK CONSTRUCTION AND PAINTED PER THE DIRECTION OF ARCHITECT.

9 RETURN AIR DUCT LOCATED BETWEEN ROOF TRUSSES. OPEN END OF DUCTWORK TURNED UP TOWARD
STRUCTURE WITH A MINIMUM 8" CLEARANCE TO DECK.

10 LOCATION OF REMOTE TEMPERATURE AND HUMIDITY SENSOR FOR RTU. INSTALL AT 9' AFF.

11 PROVIDE 3" PVC FLUE AND COMBUSTION AIR INTAKE PIPE FOR HOT WATER HEATER THROUGH ROOF. PROVIDE
MANUFACTURERS TERMINATION KIT. SEAL PENETRATION WEATHERTIGHT. VERIFY 10'-0" CLEARANCE FROM ALL
OUTDOOR AIR INTAKES.

12 DUCT UP THROUGH ROOF, SEE SHEET M101 FOR CONTINUATION. OPENING TO BE CUT BETWEEN EXISTING AND NEW
TRUSSES AS REQUIRED. FIELD VERIFY EXACT LOCATION PRIOR TO CUTTING THE ROOF. SEAL PENETETRATION
WEATHERTIGHT AS REQUIRED.

13 TRANSITION AND CONNECT 10" DIAMETER GREASE DUCT TO EXHAUST HOOD. ROUTE DUCT UP AND CONNECT TO
EXHAUST FAN. OFFSET AS NECESSARY TO MISS ROOF STRUCTURE, AND TO MAINTAIN 10'-0" CLEARANCE FROM ALL
OUTDOOR AIR INTAKES AND 5'-0" FROM PARAPET WALLS. ALL GREASE DUCT IS TO BE INSTALLED WITH DUCT WRAP
AS DETAILED AND PER THE MANUFACTURERS REQUIREMENTS FOR 0" CLEARANCE TO COMBUSTIBLES. REFER TO
ROOF PLAN M-101 FOR CONTINUATION.

14 TRANSITION AND CONNECT 14" DIAMETER GREASE DUCT TO EXHAUST HOOD. ROUTE DUCT UP AND CONNECT TO
EXHAUST FAN. OFFSET AS NECESSARY TO MISS ROOF STRUCTURE, AND TO MAINTAIN 10'-0" CLEARANCE FROM ALL
OUTDOOR AIR INTAKES AND 5'-0" FROM PARAPET WALLS. ALL GREASE DUCT IS TO BE INSTALLED WITH DUCT WRAP
AND ACCESS DOORS AS DETAILED AND PER THE MANUFACTURERS REQUIREMENTS FOR 0" CLEARANCE TO
COMBUSTIBLES. REFER TO ROOF PLAN M-101 FOR CONTINUATION.

15 AIR CURTAIN TO BE SUPPLIED BY MECHANICAL CONTRACTOR. DESCRIPTION DATE

3
Health Department

Comments
08/28/2024

4 Health Comments 09/27/2024

4

4

4

4

4

4

4

09/27/24



CONTROL SEQUENCE
DURING OPERATING HOURS THE SUPPLY FAN FOR RTU-1 AND DOAS-1 SHALL RUN CONTINUOUSLY TO PROVIDE VENTILATION

AIR FOR THE OCCUPANTS, AND TO PROVIDE MAKE UP AIR TO KEEP THE SPACE POSITIVELY PRESSURIZED WHEN THE

KITCHEN EXHAUST FANS ARE IN OPERATION.  RTU-1 AND DOAS-1 SHALL BE INTERLOCKED TO OPERATE THE SUPPLY FAN

WHENEVER KEF-1 OR KEF-2 OPERATE.

THE SUPPLY FAN SHALL OPERATE AT A REDUCED VOLUME (66% OF FULL CAPACITY) WHEN DEMAND IS LOW.

THE OUTDOOR AIR VOLUME SHALL REMAIN UNCHANGED AT BOTH SETPOINTS.

DURING UN-OCCUPIED HOURS, RTU-1 AND DOAS-1 SHALL CYCLE THE SUPPLY FAN APPROPRIATELY WHEN HEATING OR

COOLING WITH THE OUTDOOR AIR DAMPERS CLOSED.  THE ECONOMIZER SHALL MONITOR THE OUTSIDE TEMPERATURE AND

OPEN WHEN APPROPRIATE FOR FREE COOLING.  THE ECONOMIZER SHALL OPEN WHEN CONDITIONS PERMIT EVEN IF THE

SPACE REQUIRES ADDITIONAL COOLING.

THE THERMOSTATS SHALL BE SET TO MAINTAIN 74°F (MODIFIABLE BY OWNER) WITH A 5° DEADBAND DURING OPERATING

HOURS.  DURING UNOCCUPIED HOURS THE THERMOSTATS WILL SETBACK TO MAINTAIN 80°F (SUMMER) AND 55° (WINTER)

(OWNER MODIFIABLE).

UNIT GASKET

UNIT

DUCT SUPPORT

FLEX CONNECTION BY
M.C.

DUCT (BY M.C.)

SEISMIC ROOF CURB

4" SOUND BATT INSULATION "U.S.G."
TYPE THERMAFIBER OR EQUAL BY
MECH. CONTR. UNDER COMPRESSOR
END OF UNIT

CANT BY ROOFING CONTR.

ROOFING MATERIAL (BY
OTHERS

WOOD NAILER

BEND STRAP UP AFTER UNIT IS SET.
ANCHOR STRAP TO UNIT WITH (2)
#12-24-1.25" HWH TEKS  SCREWS (AS REQ'D)

NOTE:

CONTRACTOR SHALL SHIM CURB

DEAD LEVEL AS REQUIRED.

REFER TO STRUCTURAL DRAWINGS
FOR CURB ATTACHMENT

PROVIDE (2) MICROMETL HOLD DOWN
BRACKETS PER SIDE (8 TOTAL PER UNIT)

ANCHOR STRAP TO CURB WITH (2)
#12-24-1.25" HWH TEKS  SCREWS (AS
REQ'D)

SCALE: NONE

ROOF CURB DETAIL (RTU, DOAS, KEF)

RTU-1

KEF-2

KEF-1

10"Ø E/A

12
3

4
5

5

DOAS-1

6

6

7

7

7
7

7

7

16"x14" S/A10"x12" S/A

20"x16" S/A

Ƨ

Ƨ

8

8

20"x20" R/A7 2,300 CFM
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1/4" = 1'-0"M-101

1 MECHANICAL ROOF PLAN

MECHANICAL PLAN NOTES

1 PROVIDE RTU/DOAS IN LOCATION AS SHOWN ON PLANS. COORDINATE EXACT RTU LOCATION AND DUCT DROPS
WITH STRUCTURAL TRUSS LAYOUT. MAINTAIN MINIMUM 10'-0" CLEARANCE BETWEEN OUTDOOR AIR INTAKES AND
EXHAUST TERMINATIONS.

2 PROVIDE TYPE I EXHAUST FAN IN LOCATION AS SHOWN ON PLANS. CONNECT 14" DIAMETER EXHAUST DUCT FROM
EXHAUST HOOD UP TO KEF-1 ON ROOF. COORDINATE EXHAUST DUCT ROUTING WITH STRUCTURAL TRUSS LAYOUT.
EXTEND DISCHARGE DUCT UP TO BE AS TALL AS THE PARAPET HEIGHT.

3 PROVIDE TYPE I EXHAUST FAN IN LOCATION AS SHOWN ON PLANS. CONNECT 10" DIAMETER EXHAUST DUCT FROM
EXHAUST HOOD UP TO KEF-2 ON ROOF. COORDINATE EXHAUST DUCT ROUTING WITH STRUCTURAL TRUSS LAYOUT.
PROVIDE WINDBAND EXTENSION SO DISCHARGE IS AS TALL AS THE PARAPET HEIGHT.

4 10" EXHAUST DUCT ROUTED TO ROOF CAP AS REQUIRED.

5 MOUNT CONDENSING UNIT ON ROOF AS DETAILED AND AS REQUIRED BY THE MANUFACTURER. CONNECT
REFRIGERANT PIPING TO EVAP COIL AS REQUIRED BY THE MANUFACTURER. SEE SHEET M200 FOR MOUNTING
DETAIL. CONNECT TO ROOF STRUCTURE PER THE STRUCTURAL DRAWINGS.

6 PLUMBING VENT. REFERENCE SHEET P101. ENSURE VTR IS A MINIMUM 10'-0" FROM ALL OUTDOOR AIR INTAKES.
EXTEND VENTS UP TO THE PARAPET HEIGHT.

7 DUCT DOWN THROUGH ROOF, SEE SHEET M100 FOR CONTINUATION. OPENING TO BE CUT BETWEEN EXISTING AND
NEW TRUSSES AS REQUIRED. FIELD VERIFY EXACT LOCATION PRIOR TO CUTTING THE ROOF. COORDINATE WITH GC
TO SEAL PENETETRATION WEATHERTIGHT AS REQUIRED.

8 DUCT MOUNTED SMOKE DETECTOR LOCATED IN THE SUPPLY DUCT OF THE RTU/DOAS UNITS.
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Augusta, Georgia 30903-0923
P.O. Box 923

Phone:  (706) 560-4038

1.THERMAL CERAMICS FIREMASTER FASTWRAP XL IS TESTED TO

ASTM E2336 AND UL LISTED PER HNKT.G18 TO PROVIDE ZERO

CLEARANCE TO COMBUSTIBLES AND TO PROVIDE A 1- OR 2- HOUR

ENCLOSURE.  THROUGH PENETRATIONS FIRESTOP SYSTEMS ARE

TESTED IN ACCORDANCE WITH ASTM E 814 (UL 1479).  ICC-ES

APPROVAL PER REPORT ESR 2213 OR ESR 2832.

2.COMPLIANT TO THE FOLLOWING CODES:

NFPA 96

INTERNATIONAL MECHANICAL CODES

UNIFORM MECHANICAL CODE.

CALIFORNIA MECHANICAL CODE

3.INSULATION APPLIED IN TWO LAYERS WITH TIGHT COMPRESSION

JOINT ON BOTH LAYERS AT ALL JOINTS.

4.MINIMUM 16 GAUGE CARBON STEEL (OR 18 GAGE STAINLESS

STEEL) RECTANGULAR OR ROUND GREASE EXHAUST DUCT

5.INSTALL UL LISTED AND LIQUID TIGHT THERMAL CERAMICS

FASTDOOR XL ACCESS DOORS AT ALL CHANGES IN DIRECTION

AND AT MINIMUM EVERY 20 FT ON HORIZONTAL RUNS.

6.SUPPORT HANGER SYSTEMS DO NOT NEED TO BE WRAPPED

PROVIDED THE HANGER RODS ARE MINIMUM OF 3/8 IN. DIAMETER

AND SUPPORTS ARE MINIMUM 2 X 2 X 1/8 IN. STEEL ANGLE OR

SMACNA EQUIVALENT SUPPORT SYSTEM.

7.THERMAL CERAMICS DUCT WRAP SHALL BE INSTALLED DIRECTLY

ONTO THE DUCT AND APPLIED FROM THE HOOD CONNECTION TO

THE CONNECTION TO THE FAN.

8.THERMAL CERAMICS DUCT ENCLOSURE SYSTEM SHALL BE

INSTALLED IN STRICT ACCORDANCE WITH MANUFACTURERS

INSTRUCTIONS AND UL LISTINGS.

FIRE RATED ENCLOSURE - GREASE DUCTS

UL LISTED - FASTDOOR XL

 INSTALL UL LISTED
FIRESOP SYSTEM WITH EQUAL F AND T- RATING AT

PENETRATIONS OF RATED ASSEMBLIES

FASTDOOR XL - UL
LISTED DUCT ACCESS
AND 2-HOUR RATED
INSULATION COVER

1/2 IN. (13MM) STEEL BANDING
PLACED 1-1/2 IN. (38MM) FROM TRANSVERSE JOINTS

AND MAXIMUM 12 IN (305 MM) O.C.

1 1/2" (38)

TIGHT COMPRESSION JOINT
ON BOTH LAYERS

ROOF CURB (TYP)
VENTED

40"

EXTRACTORS WITH
COLLECTION TROUGH

2 HOUR FIRE RATED DUCT
WRAP SEE DETAIL

GREASE

AUTO FIRE SUPPRESSION
SYSTEM

14"∅ 16 GAUGE CARBON
STEEL WELDED EXHAUST
DUCT ROUND WITH CLAMPS
FOR LIQUID TIGHT SEAL.

80"

GREASE HOOD

36"

CEILING

ROOF

KEF-1

FLOOR

GREASE EXH. FAN (TYP)

WIND BAND EXTENSION
10' MINIMUM FROM GREASE
EXHAUST FAN TO OUTDOOR

AIR INTAKE

ROOF TRUSS

W
A

L
L

EQUIPMENT
 BY OTHERS

SET SUPPORTS ON ADDITIONAL
MEMBRANE IN MASTIC (APPROVED BY
ROOF MEMBRANE MANUFACTURER)

MIFAB C6 (MINIMUM 19.2" LONG) ROOF
SUPPORTS.  ROUTE SUPPORTS
PERPENDICULAR TO ROOF STRUCTURAL
MEMBERS.

1.

2.

3.

SECURE CONDENSING UNIT TO
MOUNTING BLOCK.

NOTES:

   PROVIDE MANUFACTURERS RECOMMENDEDCLEARANCES BETWEEN CU & HP UNITS.

   PROVIDE ADDITIONAL SUPPORTS AS REQUIRED IF UNITS ARE NOT SAME WIDTH.

   PAINT EXPOSED INSULATION WITH MANUFACTURER RECOMMENDED ULTRAVIOLET
    PROTECTIVE COATING.

BRANCH

ROUND FLEX

DIFFUSER

LENGTH
DUCT. 3' MAX.

SPIN IN WITH
VOLUME DAMPER

DUCT

LAY IN CEILING

WOOD BLOCKING

ROOF

ROOFTOP UNIT
EXTEND CONDENSATE
DRAIN TO NEAREST ROOF
DRAIN OR GUTTER.
(ANCHOR PIPE TO ROOF
DECK PER ROOF PIPING
DETAIL.)

CUT OPENINGS IN ROOF FOR
SUPPLY AND RETURN
DUCTWORK PENETRATIONS
ONLY.  COORDINATE FRAMING
REQUIREMENTS  WITH
STRUCTURAL ENGINEER.
FOAM SEAL DUCT OPENINGS
AIR TIGHT.

FILL CURB VOID WITH BATT
INSULATION

FIELD INSTALL 2 LB.
LIMP MASS BARRIER
AT BOTTOM OF ROOF
CURB.  KINETICS
KNM-200AL.

EXTEND SUPPLY AND RETURN
DUCTWORK FULL SIZE THRU
ELBOW.  REFER TO PLANS
FOR CONTINUATION

PREMANUFACTURED
ROOF CURB

VIBRATION ISOLATION RAIL
CURB WHERE SCHEDULED
(SEE PLANS).

FASTEN (RIVET) FLEX.
CONN.
TO RTU CONN. AND DUCT

TRANSITION DUCTS FROM RTU
SUPPLY AND RETURN OUTLETS
TO DUCT SIZES INDICATED ON
PLANS.  BULLHEAD PLENUM WITH
SIDE TAP IS NOT ALLOWED.

FLEXIBLE CONNECTOR

AIR FLOW

SECURE TAKE-OFF FITTING
TO DUCT WITH SHEET
METAL SCREWS.  SEAL ALL
JOINTS AND FITTING
CONNECTIONS PER
SMACNA SEAL CLASS "B"
STANDARDS.

MANUAL VOLUME
BALANCING DAMPER WITH
LOCKING QUADRANT AND
2" STANDOFF -
FURNISHED WITH TAKE
OFF.

AIR FLOW

NOTE:
REFER TO SMACNA HVAC
DUCT CONSTRUCTION
STANDARDS

45 DEGREE HIGH
EFFICIENCY
TAKE-OFF FITTING.

SECURE TAKE-OFF FITTING TO
DUCT WITH SHEET METAL
SCREWS.  SEAL ALL JOINTS AND
FITTING CONNECTIONS PER
SMACNA SEAL CLASS "B"
STANDARDS.

GLUE, PIN, AND SEAL DUCT
LINER EDGES AT TAKE-OFF
FITTING OPENING, WHERE
ACOUSTICAL DUCT LINER IS
SPECIFIED.

MANUAL VOLUME
BALANCING DAMPER
WITH LOCKING
QUADRANT AND 2"
STANDOFF.

RUSKIN MODEL MD25
(RECTANGULAR
DUCT-UP TO 36"W X
12"H).RUSKIN MODEL MD35

(RECTANGULAR DUCT-UP TO
48"W X 48"H).

45 DEGREE HIGH
EFFICIENCY
TAKE-OFF FITTING.

AIR FLOW AIR FLOW

NOTE:
REFER TO SMACNA HVAC
DUCT CONSTRUCTION
STANDARDS

NATIONAL ACCOUNT INFORMATION

FREDDY'S FROZEN CUSTARD HAS NATIONAL ACCOUNT AGREEMENTS FOR ROOF TOP UNITS WITH TRANE AND CARRIER.
NO ALTERNATE MANUFACTURERS ARE ALLOWED.

FOR TRANE EQUIPMENT EQUAL TO THE UNITS SPECIFIED CONTACT:
JUSTIN BARNES, TRANE ACCOUNT MANAGER - NATIONAL ACCOUNTS, (303) 228-2896
JDBARNES@TRANE.COM

FOR CARRIER EQUIPMENT CONTACT:
TERRI BURNS, ACCOUNT ORDER MANAGER, (315) 432-3653
nationalaccounts@carrier.com

NOTES:

1. PROVIDE DIGITAL CONTROLS, HIGH PERFORMANCE TITLE 24 COMPLIANT ECONOMIZER WITH FDD , DRY BULB CONTROL SET FOR CLIMATE ZONE 9, SINGLE ZONE VAV (MSAV), SET SCHEDULED MINIMUM OUTDOOR AIR 
CFM AT BOTH HIGH AND LOW BLOWER SPEEDS, BAROMETRIC RELIEF DAMPER, TIME DELAY ON COMPRESSOR RE-START, CRANKCASE HEATER, BAROMETRIC RELIEF DAMPER, DRAIN PAN OVERFLOW SWITCH, 
DISCHARGE AIR TEMPERATURE SENSING, HINGED ACCESS DOORS, SMOKE DETECTOR MOUNTED IN SUPPLY DUCT, AND STANDARD COOLING DOWN TO 0°F FOR EACH UNIT.  OUTDOOR AIR DAMPER TO FULLY CLOSE W/ 
FAN SHUTDOWN FOR ALL UNITS.

2.    EXTERNAL STATIC PRESSURE LISTED REPRESENTS STATIC PRESSURE REQUIRED FOR DUCTWORK AND DIFFUSERS OUTSIDE THE HVAC UNIT COMPLETELY INDEPENDENT OF ANY PRESSURE DROP THROUGH THE HVAC 
EQUIPMENT INCLUDING BUT NOT LIMITED TO FILTERS, COILS AND ECONOMIZERS.  THE FAN AND MOTOR SHALL BE SIZED APPROPRIATELY TO MEET THIS DEFINITION OF EXTERNAL STATIC PRESSURE. 

3.    PROVIDE COMMERCIAL 7-DAY PROGRAMMABLE HEAT/COOL/AUTO CHANGEOVER,  JOINT APPENDIX JA5 OF THE 2022 TITLE 24 COMPLIANT THERMOSTAT, WITH ECONOMIZER OUTPUT AND REMOTE, TEMPERATURE 
SENSOR FOR EACH UNIT.  ECONOMIZER/OUTDOOR AIR DAMPER IS TO CLOSE DURING UNOCCUPIED HOURS. 

4.    PROVIDE 14" HIGH (AT LOWEST POINT) PRE-FABRICATED, INSULATED SEISMIC ROOF CURB P.E. CERTIFIED FOR THE SEISMIC DESIGN CRITERA OF THE BUILDING.
5.    PROVIDE HAIL GUARDS FOR EACH UNIT.
6.    PROVIDE FACTORY INSTALLED UNIT MOUNTED CIRCUIT BREAKERS.
7.    MECHANICAL CONTRACTOR SHOULD PROVIDE ALL NEW FILTERS ON DAY OF TURNOVER.
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GRILLES, REGISTERS AND DIFFUSERS SCHEDULE

ID MANUFACTURER MODEL MATERIAL FINISH

NECK

NOTESDIA WIDTH HEIGHT

RG-1 AMER. LOUVER CO STRATUS Aluminum White Enamel 16" 0" 0" SEE NOTE 1.

RG-2 Titus 350RL Steel White Enamel 0" 10" 6"

SD-1 Titus TMR Steel White Enamel 12" 0" 0" FIELD PREP FOR PAINTING

SD-2 Titus TMS-AA Aluminum WHITE ENAMEL 10" 0" 0"

SD-3 Titus PAR Steel White Enamel 10" 0" 0" RETURN - NO DEFLECTOR

SD-4 Titus T3SQ-4 Steel WHITE ENAMEL 8" 0" 0" THERMAL VAV DIFFUSER

SD-5 Titus TMS Steel White Enamel 8" 0" 0" WITH O.B. DAMPER AND TRM KIT

FAN SCHEDULE

ID LOCATION MANUFACTURER MODEL NO.

FAN

VOLT PH REMARKS
DESIGN

AIRFLOW ESP
DRIVE
TYPE

MOTOR

POWER RPM ECM

EF-1 Ceiling COOK GC-166 150 CFM 0.100 Direct 0.07 hp 1100 Yes 120 V 1 SEE NOTE 1.

EF-2 Ceiling COOK GC-166 150 CFM 0.100 Direct 0.07 hp 1100 Yes 120 V 1 SEE NOTE 1.

NO SCALEM-200

4 GREASE HOOD DETAIL

NO SCALEM-200

5 ROOFTOP CONDENSING UNIT DETAIL

NO SCALEM-200

6 DIFFUSER DETAIL

NO SCALEM-200

7 DOWNFLOW ROOFTOP UNIT DETAIL

NO SCALEM-200

8 ROUND DUCT TAKE OFF DETAIL

NO SCALEM-200

9 RECTANGULAR DUCT TAKE OFF DETAIL

NOTES: 1. RETURN GRILLE TO BE PLASTIC FILTER RETURN, FILTER TO BE AMERICAN AIR FILTER (AAF) FRONTLINE GREEN 1", WITH AAF 
AMERIFRAME SIZE 20X20X1.

NOTES: 1. COORDINATE WITH E.C. TO INTERLOCK FAN WITH BATHROOM LIGHTS. FAN TO RUN WHEN LIGHTS ARE ON. PROVIDE CEILING 
GRILLE, INTEGRAL BACKDRAFT DAMPER, AND ROOF CAP.

DUAL FUEL HEAT PUMP ROOFTOP UNIT

MARK MANUFACTURER MODEL NO. EVAP CFM
EXT. STATIC

P. IN. WG.

COOLING

GAS HEAT INPUT

ELECTRICAL

SUPPLY FAN
TYPE

MINIMUM
OUTDOOR AIR IEER

TOTAL WEIGHT
(LBS) NOTES

COOLING
STAGES TOTAL SENSIBLE AMB EVAP.EAT DB/WB HEAT OUTPUT VOLT/PH/HZ BLOWER MOTOR MCA MOCP

RTU-1 Trane DHC092H3 3000 CFM 1.000 3 96200 Btu/h 74600 Btu/h 95.0 °F 80.0 °F / 67.0 °F 120000 Btu/h 97200 Btu/h 208 V / 3 / 60 Hz 2.75 hp 43.0 A 50.0 A DIRECT DRIVE 633 CFM 15.5 810 lb 1-7

DESCRIPTION DATE
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MECHANICAL/PLUMBING SPECIFICATIONS

A. PROVIDE ALL LABOR, MATERIALS, EQUIPMENT, NECESSARY FOR THE COMPLETE INSTALLATION OF THE 
PLUMBING AND MECHANICAL SYSTEMS OUTLINED.

B. OBTAIN ALL PERMITS, FEES, LICENSES, INSPECTIONS, AND CERTIFICATES OF COMPLIANCE OR         APPROVAL 
AS REQUIRED BY THE AUTHORITIES.

C. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH ALL APPLICABLE LAWS, CODES AND REGULATIONS OF 
THE GOVERNMENTAL BODIES HAVING JURISDICTION OVER THE SITE.

D. ALL TESTING REQUIRED BY AUTHORITIES SHALL BE CONSIDERED PART OF THIS WORK.

E. DURING CONSTRUCTION, ALL FIXTURES, EQUIPMENT, PIPE, DUCT, ETC. SHALL BE COVERED, PLUGGED, OR 
CAPPED AS REQUIRED TO KEEP CLEAN AND UNDAMAGED.  ALL DAMAGED ITEMS SHALL BE RESTORED TO 
ORIGINAL CONDITION OR REPLACED.  ALL PROTECTIVE COVERING SHALL BE REMOVED BEFORE FINAL 
ACCEPTANCE.

F. PROVIDE ALL NECESSARY CUTTING AND PATCHING OF WALLS, FLOORS, CEILINGS, AND ROOFS AS NECESSARY.  
PATCH AROUND ALL OPENINGS SHALL MATCH ADJACENT AREA.  COORDINATE ALL ROOFING WORK WITH 
OWNER OR RESPONSIBLE PARTY, SO THAT THE EXISTING ROOFING WARRANTY WILL BE MAINTAINED.

G. CONTRACTOR SHALL GUARANTEE ALL WORK AND MATERIALS AGAINST DEFECTS FOR A PERIOD OF ONE YEAR 
FROM FINAL ACCEPTANCE.

1. GENERAL PROVISIONS:

2. OPERATION AND MAINTENANCE MANUALS:

A. DURING THE COURSE OF CONSTRUCTION, COLLECT AND COMPILE OPERATING INSTRUCTIONS, WIRING 
DIAGRAMS, CATALOG CUTS, LUBRICATION AND PREVENTIVE MAINTENANCE INSTRUCTIONS, PARTS LISTS, ETC. 
FOR ALL EQUIPMENT FURNISHED UNDER THIS CONTRACT.

B. ALL LITERATURE AND INSTRUCTIONS SHIPPED WITH THE EQUIPMENT SHALL BE SAVED FOR INCLUSION IN THE 
OPERATION AND MAINTENANCE MANUALS.

C. ALL LITERATURE LISTED ABOVE AND ALL PAPERS LISTING WARRANTIES, ETC. SHALL BE BOUND IN A 3-RING 
BINDER AND LABELED WITH THE PROJECT NAME, ADDRESS, ARCHITECT, ENGINEER,         CONTRACTORS, ETC. 

3. MANUFACTURERS:

A. MANUFACTURERS, MODEL NUMBERS, ETC. INDICATED OR SCHEDULED ON THE DRAWINGS SHALL BE 
INTERPRETED AS HAVING ESTABLISHED A STANDARD OF QUALITY AND SHALL NOT BE CONSTRUED AS LIMITING 
COMPETITION.  ARTICLES, FIXTURES, ETC. OF EQUAL QUALITY BY MANUFACTURERS SHALL BE ACCEPTABLE, 
SUBJECT TO STRUCTURAL AND ELECTRICAL CONSTRAINTS OF THE PROJECT DESIGN, UNLESS NOTED 
OTHERWISE.

4.  MOTORS:

A. PROVIDE THERMAL OVERLOAD PROTECTION FOR EACH MOTOR PROVIDED BY THIS WORK.

5.  TESTING, BALANCING, AND CLEANING:  

A. ALL PIPING SHALL BE TESTED FOR LEAKS BEFORE BEING CONCEALED IN WALL CONSTRUCTION OR COVERED 
WITH INSULATION.

B. SEWER AND VENT PIPING SHALL BE HYDROSTATICALLY TESTED WITH NO LESS THAN 10 FEET OF HEAD FOR A 
PERIOD OF NOT LESS THAN 15 MINUTES, PER THE LOCAL PLUMBING CODE, WITH NO LEAKS.

C. DOMESTIC WATER PIPING SHALL BE HYDROSTATICALLY TESTED AT A PRESSURE OF NOT LESS THAN 1-1/2 
TIMES THE OPERATING PRESSURE, BUT NOT LESS THAN 60 PSI, FOR A PERIOD OF NOT LESS THAN 2 HOURS, 
WITH NO LEAKS.

D. NATURAL GAS PIPING SHALL BE PNEUMATICALLY TESTED AT A PRESSURE OF NOT LESS THAN 1-1/2 TIMES THE 
OPERATING PRESSURE, BUT NOT LESS THAN 50 PSI, FOR A PERIOD OF NOT LESS THAN 2 HOURS, WITH NO 
LEAKS.

E. DUCTWORK AND PIPING SHALL BE BALANCED BY QUALIFIED INDEPENDENT BALANCING PERSONNEL WHO HAVE 
PREVIOUS EXPERIENCE WITH BALANCING PROCEDURES AND ARE CERTIFIED BY THE ASSOCIATED AIR 
BALANCE COUNCIL (AABC) OR NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB).
1. BALANCING SHALL INCLUDE THE BALANCING OF THE EQUIPMENT AND AIR DISTRIBUTION SYSTEMS TO 

PROVIDE DESIGN QUANTITIES INDICATED AND VERIFICATION OF PERFORMANCE OF ALL EQUIPMENT AND 
AUTOMATIC CONTROLS.

2. WITH IN 30 DAYS OF THE COMPLETION OF THE TESTING AND BALANCING WORK, SUBMIT THE TEST AND 
BALANCING REPORT BEARING THE SIGNATURE OF THE TEST AND BALANCE ENGINEER.  THE REPORTS 
SHALL BE CERTIFIED PROOF THAT THE SYSTEMS HAVE BEEN TESTED, ADJUSTED, AND BALANCED IN 
ACCORDANCE WITH THE REFERENCED STANDARDS; ARE AN ACCURATE REPRESENTATION OF HOW THE 
SYSTEMS HAVE BEEN INSTALLED AND ARE OPERATING.  REPORTS SHALL BE BOUND IN A VINYL BINDER 
AND THE BINDER LABELED OR MAY BE AN ELECTRONIC PDF SUBMITTAL.

F. GREASE DUCT SHALL BE TESTED PRIOR TO USE OR CONCEALMENT OF ANY PORTION OF THE GREASE DUCT 
SYSTEM.  DUCTS SHALL BE CONSIDERED TO BE CONCEALED WHEN INSTALLED IN SHAFTS OR COVERED BY 
DUCT WRAP INSULATION THAT PREVENTS THE DUCTWORK FROM BEING VISUALLY INSPECTED FROM ALL SIDES. 
THE PERMIT HOLDER SHALL BE RESPONSIBLE TO PROVIDE THE NECESSARY EQUIPMENT AND PERFORM THE 
GREASE DUCT LEAKAGE TEST PER NFPA 96 AND ALL LOCAL CODES.

G. BEFORE DOMESTIC WATER PIPING IS PLACED IN SERVICE, ALL DOMESTIC WATER DISTRIBUTION SYSTEMS, 
INCLUDING THOSE FOR COLD WATER AND HOT WATER SYSTEMS, SHALL BE FLUSHED,  STERILIZED AND 
CHLORINATED IN ACCORDANCE WITH HEALTH DEPARTMENT REGULATIONS.  THE SYSTEMS SHALL BE 
THOROUGHLY FLUSHED OF ALL DIRT AND FOREIGN MATTER, THEN FILLED WITH WATER TREATED WITH 50 PPM 
OF CHLORINE.  DURING THE FILLING PROCESS, VALVES AND FAUCETS SHALL BE OPENED SEVERAL TIMES TO 
ASSURE TREATMENT OF THE ENTIRE SYSTEM.  THE TREATED WATER SHALL BE LEFT IN THE SYSTEM FOR 24 
HOURS AFTER WHICH TIME THE SYSTEM SHALL BE FLUSHED; IF THE RESIDUAL         CHLORINE IS NOT LESS 
THAN 10 PPM, THE FLUSHING SHALL BE REPEATED.  AFTER STERILIZATION, SAMPLES OF WATER IN THE SYSTEM 
SHALL BE APPROVED BY THE BOARD OF HEALTH.

6. PLUMBING:

A. PROVIDE AN APPROVED WATER HAMMER ARRESTOR FOR EACH PLUMBING FIXTURE SUPPLY AS REQUIRED BY 
FIXTURE MANUFACTURER. 

B. ALL EXPOSED WASTE PIPE SHALL BE CHROME PLATED BRASS PIPE, NO FERROUS PIPE.

C. PROVIDE CLEANOUTS AT EACH CHANGE OF DIRECTION AND AT 100 FOOT INTERVALS IN STRAIGHT RUNS.

D. PROVIDE ACCESS PANELS FOR ALL CONCEALED VALVES AND TRAPS.

E. CLEANOUTS:
1. VINYL TILE FLOOR: JR SMITH #4140, OR EQUAL.
2. QUARRY TILE FLOOR: JR SMITH #4200, OR EQUAL.
3. CARPETED FLOOR: JR SMITH #4020-Y, OR EQUAL.
4. UNFINISHED FLOOR: JR SMITH #4020, OR EQUAL.
5. WALL: JR SMITH #4472, OR EQUAL, 24" ABOVE THE FLOOR.
6. WAREHOUSE FLOORS/FORK TRUCK AREAS: JR SMITH #4100, OR EQUAL, WITH HEAVY DUTY         CAST IRON 

BODY AND ROUND ADJUSTABLE SCORIATED EXTRA HEAVY DUTY NICKEL BRONZE TOP.
7. GRADE: JR SMITH #4256, OR EQUAL, WITH HEAVY DUTY CAST IRON BODY AND COVER.

F. PROVIDE DIELECTRIC UNIONS WITH APPROPRIATE END CONNECTIONS TO MATCH THE PIPE SYSTEM IN WHICH 
INSTALLED (SCREWED, SOLDERED, OR FLANGED).  PROVIDE DIELECTRIC UNIONS ON ALL PIPING CONNECTIONS 
TO HOT WATER HEATERS AND EXPANSION TANKS.

G. WATER HEATERS:
1. EVERY WATER HEATER SHALL HAVE AN APPROVED MEANS INSTALLED ON THE COLD WATER SUPPLY LINE 

ABOVE THE EQUIPMENT TO PREVENT SIPHONING OF A STORAGE WATER HEATER OR TANK.
2. BOTTOM FED WATER HEATERS AND TANKS CONNECT TO WATER HEATERS SHALL HAVE A VACCUM RELIEF 

VALVE INSTALLED. ANSI Z21.22.
3. STORAGE HEATERS OPERATING ABOVE ATMOSPHERIC PRESSURE SHALL HAVE AN APPROVED PRESSURE 

RELIEF VALVE AND/OR TEMPERATURE RELIEF VALVE.
H. ALL SEWER PIPING LOCATED INSIDE THE BUILDING SHALL BE INSTALLED WITH THE FOLLOWING SLOPES.

1. INSTALL 2-1/2" AND SMALLER PIPE AT 1/4" PER FOOT FALL.
2. INSTALL 3" AND LARGER PIPE AT 1/4" PER FOOT FALL.
3. INSTALL ALL GREASE WASTE PIPING AT 1/4" PER FOOT FALL.

I. ALL SEWER PIPING LOCATED EXTERIOR TO THE BUILDING SHALL BE INSTALLED WITH THE FOLLOWING SLOPES.
1. INSTALL 4" AND SMALLER PIPE AT A MINIMUM OF 2% SLOPE.
2. INSTALL 6" AND LARGER PIPE AT A MINIMUM OF 1% SLOPE.

7.  PIPING:

A. DOMESTIC COLD, HOT, AND HOT WATER RECIRCULATING (ABOVEGROUND).
1. TYPE L HARD DRAWN COPPER TUBING, ASTM B-88.

a. WROUGHT COPPER SOLDERED FITTINGS, ASTM B75 ALLOY C12200. ANSI B16.22. MSS SP-104.
b. MECHANICAL PRESS COPPER FITTINGS FOR USE IN PLUMBING OR MECHANICAL APPLICATIONS. ASME 

B16.22, ASME B16.51, or ASME B16.18.  MECHANICAL PRESS COPPER FITTINGS SHALL CONFORM TO 
IAPMO PS-117 OR ASME B16.51.

2. PEX, HIGH-DENSITY CROSS-LINKED POLYETHYLENE TUBING SHALL BE MANUFACTURED TO THE 
REQUIREMENTS OF ASTM F876 AND MEET THE STANDARD GRADE HYDROSTATIC PRESSURE RATINGS FROM 
PLASTIC PIPE INSTITUTE IN ACCORDANCE WITH TR-4/03.  (MUST BE INSTALLED PER THE MANUFACTURERS 
REQUIREMENTS FOR PLENUM USE) 
a. PEX-A AND PEX-B MEETING ANSI/NSF61 AND ANSI/NSF372 STANDARDS FOR POTABLE WATER SAFETY 

AND LEAD-FREE STANDARDS AND MUST BE MARKED WITH “PW-G”, “NSF-61-G” OR OTHER NSF-
APPROVED MARKING. ASTM F2023 FOR USE WITH CHLORINATED WATER.  (MUST BE INSTALLED PER 
THE MANUFACTURERS REQUIREMENTS FOR PLENUM USE)

b. PEX MECHANICAL, CRIMP/INSERT OR EXPANSION FITTINGS INSTALLED IN ACCORDANCE WITH 
MANUFACTURER'S INSTRUCTIONS.  PIPE SIZES GIVEN ON THE DRAWINGS ARE NOMINAL COPPER PIPE 
SIZE, INCREASE PEX PIPING SIZE TO EQUAL OR EXCEED COPPER PIPE INSIDE DIAMETER FOR SUPPLY 
MAINS. (MUST BE INSTALLED PER THE MANUFACTURERS REQUIREMENTS FOR PLENUM USE)

3. VALVES
a. TO BE INSTALLED ON THE FIXTURE SUPPLY TO EACH PLUMBING FIXTURE.
b. TO BE INSTALLED ON THE WATER SUPPLY SIDE TO EACH APPLIANCE OR MECHANICAL EQUIPMENT.
c. TYPES:

1. GATE VALVE:  JOMAR T/S-301G OR EQUAL. LEAD-FREE NSF 61, ANSI B1.20.1.
2. GLOBE VALVE:  JOMAR TGG OR EQUAL.
3. BALL VALVE:  JOMAR JP100PxP OR EQUAL COMPACT LEAD FREE BRASS BALL VALVE. UL842, CSA 

3371-12 & 3371-92, FM, CALIFORNIA CODE AB1953, NSF61 ANNEX G APPROVED.
4. BALL VALVE: JOMAR T-100NE OR EQUAL.  UL842, FM, CSA, NSF 61-8, MSS SP-110

B. LEAD CONTENT OF WATER SUPPLY PIPE AND FITTINGS:
1. PIPE AND PIPE FITTINGS, INCLUDING VALVES AND FAUCETS, UTILIZED IN THE WATER SUPPLY SYSTEM 

SHALL NOT HAVE MORE THAN 8% LEAD CONTENT.
2. PIPE, PIPE FITTINGS, JOINTS, VALVES, FAUCETS, AND FIXTURE FITINGS UTILIZED TO SUPPLY WATER FOR 

DRINKING OR COOKING PURPOSES SHALL COMPLY WITH NSF 372 AND SHALL HAVE A WEIGHTED AVERAGE 
LEAD CONTENT OF 0.25% OR LESS.

C. SANITARY SEWER, GREASE WASTE, AND VENTS. (UNDERGROUND, INTERIOR TO THE BUILDING).
1. ABS PIPE AND FITTINGS: ABS PIPE AND FITTINGS SHALL COMPLY WITH NSF 14, "PLASTICS PIPING SYSTEMS 

COMPONENTS AND RELATED MATERIALS," FOR PLASTIC PIPING COMPONENTS. INCLUDE MARKING WITH 
"NSF-DWV" FOR PLASTIC DRAIN, WASTE, AND VENT PIPING AND "NSF-SEWER" FOR PLASTIC SEWER PIPING. 
SOLID-WALL ABS PIPE: ASTM D 2661, SCHEDULE 40. ABS SOCKET FITTINGS: ASTM D 2661, MADE TO ASTM D 
3311, DRAIN, WASTE, AND VENT PATTERNS. SOLVENT CEMENT: ASTM D 2235

2. PVC PIPE AND FITTINGS: PVC PIPE AND FITTINGS SHALL COMPLY WITH NSF 14, "PLASTICS PIPING SYSTEMS 
COMPONENTS AND RELATED MATERIALS," FOR PLASTIC PIPING COMPONENTS. INCLUDE MARKING WITH 
"NSF-DWV" FOR PLASTIC DRAIN, WASTE, AND VENT PIPING AND "NSF-SEWER" FOR PLASTIC SEWER PIPING. 
SOLID-WALL PVC PIPE: ASTM D 2665, DRAIN, WASTE, AND VENT. PVC SOCKET FITTINGS: ASTM D 2665, MADE 
TO ASTM D 3311, DRAIN, WASTE, AND VENT PATTERNS AND TO FIT SCHEDULE 40 PIPE. ADHESIVE PRIMER: 
ASTM F 656. SOLVENT CEMENT: ASTM D 2564

3. 3) HUBLESS CAST IRON SOIL PIPE AND FITTINGS: HUBLESS CAST IRON PIPE AND FITTINGS SHALL BE 
MANUFACTURED FROM GRAY CAST IRON AND SHALL CONFORM TO ASTM A 888 AND CISPI STANDARD 301. 
HUBLESS COUPLINGS SHALL CONFORM TO CISPI STANDARD 310 AND BE CERTIFIED BY NSF® 
INTERNATIONAL.

4. 4) HUB AND SPIGOT CAST IRON SOIL PIPE AND FITTINGS: HUB AND SPIGOT CAST IRON PIPE AND FITTINGS 
SHALL BE MANUFACTURED FROM GRAY CAST IRON AND SHALL CONFORM TO ASTM A 74.

D. SANITARY SEWER, GREASE WASTE, AND VENTS. (ABOVEGROUND INSIDE BUILDING).
1. ABS PIPE AND FITTINGS: ABS PIPE AND FITTINGS SHALL COMPLY WITH NSF 14, "PLASTICS PIPING SYSTEMS 

COMPONENTS AND RELATED MATERIALS," FOR PLASTIC PIPING COMPONENTS. INCLUDE MARKING WITH 
"NSF-DWV" FOR PLASTIC DRAIN, WASTE, AND VENT PIPING AND "NSF-SEWER" FOR PLASTIC SEWER PIPING. 
SOLID-WALL ABS PIPE: ASTM D 2661, SCHEDULE 40. CELLULAR-CORE ABS PIPE: ASTM F 628, SCHEDULE 
40.ABS SOCKET FITTINGS: ASTM D 2661, MADE TO ASTM D 3311, DRAIN, WASTE, AND VENT PATTERNS. 
SOLVENT CEMENT: ASTM D 2235

2. 2) PVC PIPE AND FITTINGS: PVC PIPE AND FITTINGS SHALL COMPLY WITH NSF 14, "PLASTICS PIPING 
SYSTEMS COMPONENTS AND RELATED MATERIALS," FOR PLASTIC PIPING COMPONENTS. INCLUDE 
MARKING WITH "NSF-DWV" FOR PLASTIC DRAIN, WASTE, AND VENT PIPING AND "NSF-SEWER" FOR PLASTIC 
SEWER PIPING. SOLID-WALL PVC PIPE: ASTM D 2665, DRAIN, CELLULAR-CORE PVC PIPE: ASTM F 891, 
SCHEDULE 40. WASTE, AND VENT. PVC SOCKET FITTINGS: ASTM D 2665, MADE TO ASTM D 3311, DRAIN, 
WASTE, AND VENT PATTERNS AND TO FIT SCHEDULE 40 PIPE. ADHESIVE PRIMER: ASTM F 656. SOLVENT 
CEMENT: ASTM D 2564.

3. 3) HUBLESS CAST IRON SOIL PIPE AND FITTINGS: HUBLESS CAST IRON PIPE AND FITTINGS SHALL BE 
MANUFACTURED FROM GRAY CAST IRON AND SHALL CONFORM TO ASTM A 888 AND CISPI STANDARD 301. 
HUBLESS COUPLINGS SHALL CONFORM TO CISPI STANDARD 310 AND BE CERTIFIED BY NSF® 
INTERNATIONAL

4. 4) HUB AND SPIGOT CAST IRON SOIL PIPE AND FITTINGS: HUB AND SPIGOT CAST IRON PIPE AND FITTINGS 
SHALL BE MANUFACTURED FROM GRAY CAST IRON AND SHALL CONFORM TO ASTM A 74.

E. SANITARY SEWER, GREASE WASTE, AND VENTS (UNDERGROUND, EXTERIOR TO BUILDING).
1. 1) ABS PIPE AND FITTINGS: ABS PIPE AND FITTINGS SHALL COMPLY WITH NSF 14, "PLASTICS PIPING 

SYSTEMS COMPONENTS AND RELATED MATERIALS," FOR PLASTIC PIPING COMPONENTS. INCLUDE 
MARKING WITH "NSF-DWV" FOR PLASTIC DRAIN, WASTE, AND VENT PIPING AND "NSF-SEWER" FOR PLASTIC 
SEWER PIPING. SOLID-WALL ABS PIPE: ASTM D 2661, SCHEDULE 40. ABS SOCKET FITTINGS: ASTM D 2661, 
MADE TO ASTM D 3311, DRAIN, WASTE, AND VENT PATTERNS. SOLVENT CEMENT: ASTM D 2235.

2. 2) PVC PIPE AND FITTINGS: PVC PIPE AND FITTINGS SHALL COMPLY WITH NSF 14, "PLASTICS PIPING 
SYSTEMS COMPONENTS AND RELATED MATERIALS," FOR PLASTIC PIPING COMPONENTS. INCLUDE 
MARKING WITH "NSF-DWV" FOR PLASTIC DRAIN, WASTE, AND VENT PIPING AND "NSF-SEWER" FOR PLASTIC 
SEWER PIPING. SOLID-WALL PVC PIPE: ASTM D 2665, DRAIN, WASTE, AND VENT. PVC SOCKET FITTINGS: 
ASTM D 2665, MADE TO ASTM D 3311, DRAIN, WASTE, AND VENT PATTERNS AND TO FIT SCHEDULE 40 PIPE. 
ADHESIVE PRIMER: ASTM F 656. SOLVENT CEMENT: ASTM D 2564.

3. 3) HUBLESS CAST IRON SOIL PIPE AND FITTINGS: HUBLESS CAST IRON PIPE AND FITTINGS SHALL BE 
MANUFACTURED FROM GRAY CAST IRON AND SHALL CONFORM TO ASTM A 888 AND CISPI STANDARD 301. 
HUBLESS COUPLINGS SHALL CONFORM TO CISPI STANDARD 310 AND BE CERTIFIED BY NSF® 
INTERNATIONAL.

4. 4) HUB AND SPIGOT CAST IRON SOIL PIPE AND FITTINGS: HUB AND SPIGOT CAST IRON PIPE AND FITTINGS 
SHALL BE MANUFACTURED FROM GRAY CAST IRON AND SHALL CONFORM TO ASTM A 74.

5. COPPER DWV: DRAINAGE TUBE SHALL CONFORM TO ASTM B306, WROUGHT COPPER FITTINGS, ANSI 
B-16.29.

6. GALVANIZED STEEL PIPE, WITH MALLEABLE IRON, THREADED FITTINGS, DRAINAGE PATTERN FOR SEWERS 
SHALL CONFORM TO ASTM A 53.

F. CONDENSATE DRAINS & INDIRECT WASTE (ABOVEGROUND).
1. DWV, WROUGHT COPPER, ANSI B-16.29 (CONDENSATE INSIDE BUILDING).
2. POLYVINYLCHLORIDE (PVC) DWV PIPE, SCHEDULE 40, SOLVENT JOINT (CONDENSATE ON ROOF).
3. POLYVINYLCHLORIDE (PVC) DWV PIPE, SCHEDULE 40, SOLVENT JOINT (INDIRECT WASTE).
4. DWV, WROUGHT COPPER, ANSI B-16.29 (WATER HEATER T&P , INDIRECT WASTE FROM 

DISHWASHER/SINKS ).
G. REFRIGERANT.

1. ASTM B 280, TYPE ACR, HARD-DRAWN STRAIGHT LENGTHS, AND SOFT-ANNEALED COILS, SEAMLESS 
COPPER TUBING.

2. WROUGHT COPPER, ANSI B16.22, STREAMLINED PATTERN, FITTINGS.  BRAZED JOINTS, AWS A 5.8, 
CLASSIFICATION BAG-1 (SILVER).

3. TUBING SHALL BE FACTORY CLEANED, READY FOR INSTALLATION, AND HAVE ENDS CAPPED TO PROTECT 
CLEANLINESS OF PIPE INTERIORS PRIOR TO SHIPPING.

4. SIZE AND INSTALLATION OF PIPE SHALL BE IN ACCORDANCE WITH MANUFACTURER'S             
RECOMMENDATIONS.

H. NATURAL GAS.
1. BLACK STEEL PIPE, SCHEDULE 40, ASTM A53.

a. PIPE 3" AND SMALLER; 150 LB. MALLEABLE IRON, THREADED FITTINGS.
b. PIPE 4" AND SMALLER; VIEGA MEGAPRESS G FOR WATER AND GAS. CSA LC4, TSSA/ASME B31 FOR USE 

WITH ASTM A53 SCHEDULE 40 BLACK IRON PIPE.
c. PIPE 2-1/2" AND LARGER, WELDED.
d. PLUG VALVE:  ROCKWELL NORDSTROM FIGURE NO. 142 OR 143.
e. BALL VALVE: JOMAR T-100NE. APPROVALS- UL842, FM, CSA, NSF 61-8, MSS SP-110 

2. GAS PIPING LABELING:
a. ALL ELEVATED PRESSURE GAS PIPING SHALL BE LABELED EVERY 40 FEET WITH SIGNS INDICATING 

"ELEVATED PRESSURE".
3. GAS PIPING PAINTING:

a. ALL BLACK STEEL GAS PIPING LOCATED EXTERIOR TO THE BUILDING SHALL BE PRIMED AND PAINTED 
TO EITHER MATCH ADJACENT EXTERIOR WHERE LOCATED ON OR NEAR EXTERIOR WALL AND PAINTED 
SAFETY YELLOW WHERE LOCATED ON THE ROOF.

I. ALL PIPE HANGERS AND SUPPORTS SHALL BE STANDARD PRODUCTS OF GRINNELL, FEE AND MASON, OR 
ELCEN.  HANGER SPACING SHALL BE IN ACCORDANCE WITH MSS-SP-69.

J. SLEEVES
1. PROVIDE, SET, AND PROPERLY LOCATE PIPE SLEEVES AS REQUIRED FOR THIS WORK.  ALL SLEEVES SHALL 

BE OF SUFFICIENT SIZE TO PERMIT PIPE MOVEMENT DUE TO EXPANSION AND CONTRACTION AND TO 
ACCOMMODATE PIPE INSULATION.

2. INTERIOR PARTITIONS:  16 GAGE GALVANIZED STEEL, PACK BETWEEN PIPE AND SLEEVE WITH FIRE SAFING 
AND CAULK AT EACH END WITH FIRE RESISTANT SEALANT.

3. ROOF:  PROSET OR EQUAL, MANUFACTURED PVC SCHEDULE 40 PIPE SLEEVE WITH WATERPROOF SEAL. 
COORDINATE WITH ROOFING CONTRACTOR AND FLASH AS REQUIRED TO MAINTAIN ROOF WARRANTY.

4. PROTECTION AGAINST CONTACT:  METALLIC PIPING, EXCEPT FOR CAST IRON, DUCTILE IRON AND 
GALVANIZED STEEL SHALL NOT BE PLACED IN DIRECT CONTACT WITH STEEL FRAMING MEMBERS, 
CONCRETE, OR CINDER WALLS AND FLOORS OR OTHER MASONRY.  METALLIC PIPING SHALL NOT BE 
PLACED IN DIRECT CONTACT WITH CORROSIVE SOIL.  SHEATHING USED TO PREVENT DIRECT CONTACT 
SHALL HAVE A THICKNESS OF GREATER THAN .008: AND THE SHEATHING SHALL BE MADE OF PLASTIC. ANY 
PIPE THAT PASSES THROUGH A FOUNDATION WALL OR FOOTING SHALL BE PROVIDED WITH A RELIEVING 
ARCH, OR A PIPE SLEEVE SHALL BE BUILT INTO THE FOUNDATION WALL. THE SLEEVE SHALL BE TWO SIZES 
GREATER THAN THE PIPE PASSING THOUGH THE WALL OR FOOTING.

5. PLUMBING VENTS:  FLASH ROOF VENT INTO ROOFING SYSTEM AS REQUIRED BY THE ROOFING 
CONTRACTOR TO MAINTAIN EXISTING ROOF WARRANTY.  ALL PLUMBING VENT TERMINALS SHALL 
TERMINATE A MINIMUM OF 12" ABOVE ROOF OR EQUAL TO HEIGHT OF PARAPET, WHICHEVER IS GREATER.

K. PROVIDE CHROME PLATED ESCUTCHEONS ON ALL PIPE ENTERING FINISHED AREAS.

8. WATER HEATERS

A. COMMERCIAL, HIGH EFFICIENCY, DIRECT-VENT, GAS-FIRED, INSTANTANEOUS, DOMESTIC-WATER HEATERS:
1. STANDARD: ANSI Z21.10.3/CSA 4.3.
2. DESCRIPTION: MANUFACTURER'S PROPRIETARY DESIGN TO PROVIDE AT LEAST 95 PERCENT COMBUSTION 

EFFICIENCY AT OPTIMUM OPERATING CONDITIONS.
a. PRESSURE RATING: 150 PSIG.
b. INTERIOR FINISH: COMPLY WITH NSF 61 AND NSF 372 BARRIER MATERIALS FOR POTABLE-WATER TANK 

LININGS, INCLUDING EXTENDING LINING MATERIAL INTO TAPPINGS.
3. DIRECT-VENT SYSTEM: THROUGH- ROOF OR WALL, COAXIAL- OR DOUBLE-CHANNEL VENT ASSEMBLY WITH 

DOMESTIC-WATER HEATER MANUFACTURERS' OUTSIDE INTAKE/EXHAUST SCREEN.
B. DOMESTIC-WATER EXPANSION TANKS:

1. DESCRIPTION: STEEL, PRESSURE-RATED TANK CONSTRUCTED WITH WELDED JOINTS AND FACTORY-
INSTALLED, BUTYL-RUBBER DIAPHRAGM. INCLUDE AIR PRECHARGE TO MINIMUM SYSTEM-OPERATING 
PRESSURE AT TANK.

2. CONSTRUCTION:
a. TAPPINGS: FACTORY-FABRICATED STEEL, WELDED TO TANK BEFORE TESTING AND LABELING.  

INCLUDE ASME B1.20.1 PIPE THREAD.
b. INTERIOR FINISH: COMPLY WITH NSF 61 AND NSF 372 BARRIER MATERIALS FOR POTABLE-WATER TANK 

LININGS, INCLUDING EXTENDING FINISH INTO AND THROUGH TANK FITTINGS AND OUTLETS.
c. AIR-CHARGING VALVE: FACTORY INSTALLED.

3. CAPACITY AND CHARACTERISTICS:
a. WORKING-PRESSURE RATING: 150 PSIG .

9.  INSULATION AND DUCT LINING:

A. ALL INSULATIONS AND ACCESSORIES SHALL HAVE A FIRE HAZARD CLASSIFICATION WITH A FLAME SPREAD 
RATING OF NOT OVER 25, A FUEL CONTRIBUTION RATING OF NOT OVER 50, AND A SMOKE DEVELOPED RATING OF 
NOT OVER 50, IN ACCORDANCE WITH NFPA.

B. PIPE INSULATION - ABOVE GRADE:
1. THE PIPING INSULATION USED SHALL HAVE A THERMAL CONDUCTIVITY OF 0.27 Btu PER in/hr*sqft*F° OR LESS.
2. FIBERGLASS INSULATION WITH FACTORY APPLIED VAPOR BARRIER, ASJ JACKET, FACTORY APPLIED 

PRESSURE SEALING LONGITUDE LAP JOINT, NO STAPLES, ZESTON PREMOLDED PVC FITTING COVERS. 
INSTALLATION SHALL BE IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS.

3. FLEXIBLE CLOSED CELL ELASTOMERIC THERMAL INSULATION, UNSLIT OR PRESLIT WITH PRESSURE 
SENSITIVE ADHESIVE SYSTEM FOR CLOSURE AND VAPOR SEALING, EQUAL TO ARMSTRONG AP ARMAFLEX 
OR ARMAFLEX 2000.

4. FOR NON CIRCULATING SYSTEMS, THE FIRST 8 FEET OF INLET AND OUTLET PIPING BETWEEN THE TANK AND 
THE HEAT TRAP (INCLUDING THE HEAT TRAP) MUST BE INSULATED.

5. FOR CIRCULATING SYSTEMS, ALL HOT WATER PIPING IN THE CIRCULATION LOOP MUST BE INSULATED AS 
SPECIFIED BELOW.

6. INSULATION SCHEDULE:
a. DOMESTIC COLD WATER                1/2"

b. DOMESTIC HOT WATER                   1" FOR PIPING UP TO 1-1/4"∅, & 1-1/2" FOR 

PIPING 1-1/2"∅ AND LARGER
c. HOT WATER RECIRCULATING        1" 
d. CONDENSATE DRAINS INSIDE BUILDING  1/2"

e. REFRIGERANT SUCTION                     3/4" FOR PIPING UP TO 1-1/4"∅, & 1" FOR 

PIPING 1-1/2"∅ AND LARGER  

C. EQUIPMENT INSULATION:
1. FLEXIBLE FIBERGLASS: GLASS FIBER INSULATION, ASTM C 553, TYPE 1, CLASS B-4, SEMI-RIGID BOARD, WITH 

FACTORY LAMINATED KRAFT ALUMINUM FOIL (ALL SERVICE JACKET), VAPOR BARRIER, OWENS/CORNING 
PIPE AND TANK INSULATION.

D. DUCTWORK: ACOUSTICAL INSULATION.
1. DUCT LINING:  2 LB/CF, THICKNESS AS SCHEDULED, AIR STREAM SIDE COATED, INSTALL PER SMACNA 

STANDARDS.
a. DUCT LINING SCHEDULE:

1. RECTANGULAR SUPPLY DUCT       1/2" : THROUGHOUT THE FIRST 10 FEET OF 
DUCT.

2. RETURN AIR DUCT                   1/2" : THROUGHOUT THE FIRST 10 FEET OF 
DUCT.

E. DUCTWORK: THERMAL INSULATION. (WHERE CONCEALED ABOVE CEILING)
1. DUCT COVERING:  3/4 LB/CF, FIBERGLASS BLANKET WITH FACTORY APPLIED VAPOR BARRIER AND FACING, 

THICKNESS AS SCHEDULED, INSTALLATION IN ACCORDANCE WITH MANUFACTURERS  RECOMMENDATIONS.
a. DUCT COVERING SCHEDULE: MINIMUM R-6

1. ROUND SUPPLY DUCT                       2"
2. RECTANGULAR SUPPLY DUCT            2"
3. RETURN AIR DUCT                           2"

2. DUCT LINING: 2LB/CF, THICKNESS AS SCHEDULED, AIR STREAM SIDE COATED, INSTALL PER SMACNA 
STANDARDS.
a. RECTANGULAR SUPPLY DUCT (WHERE EXPOSED) 1/2"

3. EXPOSED SPIRAL DUCT.
a. SPIRAL DUCT LINING:  JOHNS MANVILLE SPIRACOUSTIC PLUS ROUND DUCT LINER SYSTEM, VSD, SD, 

AND LD SIZES, 8"∅ AND UP. MEETS ASTM E 84 25/50 FLAME AND SMOKE, ASHRAE 62, MEA#237-86-M, 
SMACNA APPLICATION STANDARDS FOR DUCT LINERS, NAIMA FIBERBLASS DUCT LINER STANDARD.  1" 
THICKNESS, AIR STREAM SIDE COATED, INSTALL PER SMACNA STANDARDS.

4. DUCT COVERING (EXTERIOR SUPPLY AND RETURN)
a. EXTERIOR INSULATION: JOHN MANVILLE XSPECT ISOFOAM APF BOARD, 1-1/2" THICK UNIFORM CLOSED-

CELL POLYISOCYANURATE FOAM CORE BONDED WITH A FOIL FACER. INSTALLED PER THE 
MANUFACTURER'S REQUIREMENTS. COVER ISOFOAM BOARD INSULATION WITH POLYGUARD 
ALUMAGUARD, COMPOSITE MEMBRANE MULTI-PLY EMBOSSED UV-RESISTANT ALUMINUM FOIL/POLYMER 
LAMINATE, ALL WEATHER FLEXIBLE WEATHER-PROOFING JACKET. MINIMUM R-9 RATING.

10.  DUCTWORK:

A. ALL DUCTWORK, UNLESS OTHERWISE INDICATED, SHALL BE FABRICATED FROM GALVANIZED SHEET STEEL 
COMPLYING WITH ASTM A 527, LOCKFORMING QUALITY, WITH G 90 ZINC COATING IN ACCORDANCE WITH ASTM A 
525; AND MILL PHOSPHATIZED FOR EXPOSED LOCATIONS.

B. WHERE DUCTWORK IS INDICATED TO BE EXPOSED TO VIEW IN OCCUPIED SPACES, PROVIDE MATERIALS WHICH 
ARE FREE FROM VISUAL IMPERFECTIONS INCLUDING PITTING, SEAM MARKS, ROLLER MARKS, STAINS AND 
DISCOLORATIONS, AND OTHER IMPERFECTIONS, INCLUDING THOSE WHICH WOULD IMPAIR PAINTING.

C. DUCTWORK, METAL GAUGES, REINFORCING, ETC. SHALL BE CONSTRUCTED IN ACCORDANCE WITH SMACNA 
"HVAC DUCT CONSTRUCTION STANDARDS," LATEST EDITION FOR A 2 INCH WATER GAUGE STATIC PRESSURE.
1. RECTANGULAR DUCT:

a. ELBOWS, UNLESS INDICATED OTHERWISE SHALL BE CONSTRUCTED WITH CENTERLINE RADIUS OF NOT 
LESS THAN 1.5 DUCT WIDTH OR SQUARE ELBOW WITH DOUBLE WALL STREAMLINE VANES.

b. RETURN AIR ACOUSTICAL ELBOWS AND SOUND BOOTS SHALL BE A SQUARE ELBOW WITH NO TURNING 
VANES.

c. SLOPES FOR TRANSITIONS OR OTHER CHANGES IN DIMENSIONS SHALL BE MINIMUM 1 TO 3.
2. ROUND AND OVAL SPIRAL SEAM DUCT:

a. PROVIDE RADIUS TYPE FITTINGS FABRICATED OF MULTIPLE SECTIONS WITH MAXIMUM 15 DEGREE 
CHANGE OF DIRECTION PER SECTION.  UNLESS SPECIFICALLY DETAILED OTHERWISE, USE 45 DEGREE 
LATERALS FOR BRANCH TAKEOFF CONNECTIONS.  WHERE 90 DEGREE BRANCHES ARE INDICATED 
PROVIDE CONICAL TYPE TEES.

b. SLOPES FOR TRANSITIONS OR OTHER CHANGES IN DIMENSIONS SHALL BE MINIMUM 1 TO 3.
c. AS AN OPTION, PROVIDE FACTORY-FABRICATED DUCT AND FITTINGS, IN LIEU OF SHOP-               

FABRICATED DUCT AND FITTINGS. 
1. ELBOWS:  ONE PIECE CONSTRUCTION FOR 90 DEGREES AND 45 DEGREE ELBOW 14" AND 

SMALLER.  PROVIDE MULTIPLE GORE CONSTRUCTION FOR LARGER DIAMETERS WITH STANDING 
SEAM CIRCUMFERENTIAL JOINT.

2. DIVIDED FLOW FITTINGS:  90 DEGREE TEES, CONSTRUCTED WITH SADDLE TAP SPOT WELDED AND 
BONDED TO DUCT FITTING BODY.

d. ROUND LONGITUDINAL SEAM DUCT.  USE FOR RIGID METAL DUCT ON LEAVING SIDE OF DUCT IN 
CONCEALED LOCATIONS FOR EXTENSION TO FLEX FOR DIFFUSERS, UNLESS OTHERWISE INDICATED.

D. DUCT SIZES SHOWN ON THE DRAWINGS ARE SHEETMETAL SIZES, ALLOWANCE FOR DUCT LINER HAS BEEN 
MADE WHERE APPLICABLE.

E. INSTALLATION OF METAL DUCTWORK:
1. GENERAL:  ASSEMBLE AND INSTALL DUCTWORK IN ACCORDANCE WITH RECOGNIZED INDUSTRY 

PRACTICES WHICH WILL ACHIEVE AIR-TIGHT SYSTEMS (MAXIMUM 5% LEAKAGE), WITH NO OBJECTIONABLE 
NOISE, AND CAPABLE OF PERFORMING INDICATED SERVICE.  INSTALL EACH RUN WITH MINIMUM NUMBER 
OF JOINTS.  ALIGN DUCTWORK ACCURATELY WITH INTERNAL SURFACES SMOOTH.  SUPPORT DUCTS 
RIGIDLY WITH SUITABLE STRAPS, BRACES, HANGERS AND ANCHORS IN ACCORDANCE WITH SMACNA "HVAC 
DUCT CONSTRUCTION STANDARDS" LATEST EDITION.  DUCT HANGERS SHALL BE OF THE TYPE WHICH WILL 
HOLD DUCTS TRUE-TO-SHAPE AND TO PREVENT BUCKLING.  SUPPORT VERTICAL DUCTS AT EVERY FLOOR.

2. AUXILIARY STEEL:  PROVIDE AUXILIARY STEEL AS REQUIRED TO ADEQUATELY SUPPORT DUCTWORK.
3. ROUTING:  LOCATE DUCTWORK RUNS, EXCEPT AS OTHERWISE INDICATED, VERTICALLY AND 

HORIZONTALLY AND AVOID DIAGONAL RUNS WHEREVER POSSIBLE.  LOCATE RUNS AS INDICATED BY 
DIAGRAMS, DETAILS AND NOTATIONS OR, IF NOT OTHERWISE INDICATED, RUN DUCTWORK IN SHORTEST 
ROUTE WHICH DOES NOT OBSTRUCT USABLE SPACE OR BLOCK ACCESS FOR SERVICING BUILDING AND ITS 
EQUIPMENT.  HOLD DUCTS CLOSE TO WALLS, OVERHEAD CONSTRUCTION, COLUMNS, AND OTHER 
STRUCTURAL AND PERMANENT ENCLOSURE ELEMENTS OF BUILDING.  WHEREVER POSSIBLE IN FINISHED 
AND OCCUPIED SPACES, CONCEAL DUCTWORK FROM VIEW, BY LOCATING IN             MECHANICAL SHAFTS, 
HOLLOW WALL CONSTRUCTION OR ABOVE SUSPENDED CEILINGS.  DO NOT ENCASE HORIZONTAL RUNS IN 
SOLID PARTITIONS, EXCEPT AS SPECIFICALLY SHOWN.  COORDINATE LAYOUT WITH SUSPENDED CEILING 
AND LIGHTING LAYOUTS AND SIMILAR FINISHED WORK.

4. DO NOT ROUTE DUCTWORK THROUGH ELECTRICAL EQUIPMENT SPACES AND ENCLOSURES, UNLESS 
INDICATED OTHERWISE. 

5. PENETRATIONS:
a. WHERE DUCTS PASS THROUGH INTERIOR PARTITIONS OR EXTERIOR WALLS, AND ARE EXPOSED TO 

VIEW, CONCEAL SPACE BETWEEN OPENING AND DUCT OR DUCT INSULATION WITH SHEET METAL 
FLANGES OF SAME GAGE AS DUCT.  OVERLAP OPENING ON 4 SIDES BY AT LEAST 1-1/2".  FASTEN TO 
DUCT AND WALL.

b. WHERE DUCTS PASS THROUGH FIRE-RATED FLOORS, WALLS, OR PARTITIONS, PROVIDE FIRESTOPPING 
BETWEEN DUCT AND WALL.

6. COORDINATION:  COORDINATE DUCT INSTALLATIONS WITH INSTALLATION OF ACCESSORIES, DAMPERS, 
COIL FRAMES, EQUIPMENT, CONTROLS, AND OTHER ASSOCIATED WORK OF THE DUCTWORK SYSTEM.

7. INSTALLATION:  INSTALL METAL DUCTWORK IN ACCORDANCE WITH SMACNA "HVAC DUCT             
CONSTRUCTION STANDARDS", LATEST EDITION.

F. EQUIPMENT CONNECTIONS:
1. CONNECT METAL DUCTWORK TO EQUIPMENT AS INDICATED, PROVIDE FLEXIBLE CONNECTION FOR EACH 

DUCTWORK CONNECTION TO EQUIPMENT MOUNTED ON VIBRATION ISOLATORS, AND/OR EQUIPMENT 
CONTAINING ROTATING MACHINERY.  PROVIDE ACCESS DOORS AS REQUIRED.

11.  GREASE HOOD AND EXHAUST DUCT:

A. HOOD SHALL BE CONSTRUCTED OF 18 GAUGE STEEL OR 20 GAUGE STAINLESS STEEL IN ACCORDANCE WITH 
NFPA 96 AND LOCAL CODES.
1. GREASE FILTERS SHALL BE UL LISTED ALUMINUM GREASE EXTRACTORS.
2. PROVIDE A COMPLETE AUTOMATIC WET CHEMICAL FIRE EXTINGUISHING SYSTEM FOR THE HOOD AND 

DUCT AS REQUIRED BY NFPA AND LOCAL CODES.  ALL COOKING EQUIPMENT UNDER THE HOOD SHALL BE 
INTERLOCKED WITH THE SYSTEM, TO SHUTDOWN IN AN ALARM CONDITION.
a. THE GREASE HOOD FIRE SUPPRESSION SYSTEM SHALL BE EQUAL TO AMEREX KP SERIES PRE-

ENGINEERED , WET CHEMICAL, STORED-PRESSURE TYPE WITH A FIXED NOZZLE AGENT DISTRIBUTION 
SYSTEM.  THE SYSTEM SHALL BE UL LISTED AND TESTED TO UL STANDARD 300.

b. THE SYSTEM SHALL UTILIZE AN AGENT EQUAL TO AMEREX KP LIQUID FIRE SUPPRESSANT, A 
POTASSIUM ACETATE BASED SOLUTION THAT SUPPRESSES COOKING GREASE FIRES, SHALL HAVE A 
PH OF 9 OR LESS, AND SHALL NOT HARM STAINLESS STEEL SURFACES.

c. THE SYSTEM SHALL BE PROVIDED WITH A MANUAL "DUAL ACTION" TYPE PULL STATION.  PULL 
STATION SHALL BE LOCATED NOT LESS THAN 10 FEET AND A MAXIMUM OF 20 FEET FROM THE 
GREASE HOOD AND IN THE PATH OF EGRESS. THE MANUAL ACTUATION SHALL REQUIRE A MAXIMUM 
FORCE OF 40 POUNDS AND A MAXIMUM MOVEMENT OF 14 INCHES TO ACTUATE THE FIRE 
SUPPRESSION SYSTEM.

d. PROVIDE A GAS SHUT OFF VALVE FOR MOUNTING IN THE GAS PIPE THAT WILL SHUT OFF GAS FLOW 
TO EQUIPMENT UNDER THE HOOD IN AN ALARM CONDITION.  PROVIDE AN ELECTRICAL SWITCH WHICH 
SHALL BE CAPABLE OF DE-ENERGIZING ALL ELECTRICAL DEVICES AND EQUIPMENT UNDER THE HOOD 
IN AN ALARM CONDITION.

B. GREASE DUCT SHALL BE CONSTRUCTED OF 16 GAUGE CARBON STEEL OR 18 GAUGE STAINLESS STEEL IN 
ACCORDANCE WITH NFPA 96 AND LOCAL CODES.
a. JOINTS, SEAMS AND PENETRATIONS OF GREASE DUCTS SHALL BE MADE WITH A CONTINUOUS LIQUID 

TIGHT WELD OR BRAZE MADE ON THE EXTERNAL SURFACE OF THE DUCT SYSTEM.
b. DUCT JOINTS SHALL BE BUTT JOINTS, WELDED FLANGE JOINTS WITH A MAXIMUM FLANGE DEPTH OF 1/2" 

OR OVERLAPPING DUCT JOINTS OF EITHER THE TELESCOPING OR BELL TYPE.  OVERLAPPING JOINTS 
SHALL BE INSTALLED TO PREVENT LEDGES AND OBSTRUCTIONS FROM COLLECTING GREASE OR 
INTERFERING WITH GRAVITY DRAINAGE TO THE INTENDED COLLECTION POINT.

c. DUCT TO HOOD CONNECTIONS SHALL BE MADE WITH LISTED AND LABELED DUCT TO HOOD COLLAR 
CONNECTIONS THAT ARE INSTALLED PER THE TERMS OF THEIR APPROVAL AND PER THE 
MANUFACTURERS INSTALLATION INSTRUCTIONS.

d. DUCT TO EXHAUST FAN CONNECTIONS SHALL BE FLANGED AND GASKETED AT THE BASE OF THE FAN FOR 
VERTICAL DISCHARGE FANS, OR SHALL BE FLANGED, GASKETED AND BOLTED TO THE INLET OF THE FAN 
FOR SIDE INLET UTILITY FANS. GASKET SEALING MATERIALS SHALL BE RATED FOR A MINIMUM 
CONTINUOUS DUTY TEMPERATURE OF 1,500°F.

12. FLEXIBLE DUCT:

A. ATCO #086 (R-6), OR EQUAL.
B. FACTORY APPLIED INSULATION AND VAPOR BARRIER, 1-1/2" THICK.
C. MAXIMUM LENGTH OF 5'-0".

13. FLUES AND ACCESSORIES:

A. FLUE FOR GAS FIRED CONDENSING WATER HEATER OR FURNACE SHALL BE AS RECOMMENDED BY THE GAS 
APPLIANCE MANUFACTURER.  FLUES SHALL BE SCHEDULE 40, PVC OR CPVC PIPE PER THE MANUFACTURERS 
INSTALLATION REQUIREMENTS.

B. PROVIDE MANUFACTURER'S STANDARD ACCESSORY ITEMS INCLUDING BIRD PROOF TOP, STORM COLLAR, 
ROOF THIMBLE, ETC. AS REQUIRED FOR A COMPLETE INSTALLATION.  ROOF THIMBLES THROUGH THE BUILDING 
ROOF SHALL BE SUITABLE FOR USE WITH THE ROOF PROVIDED. 

14. EXHAUST FANS:

A. CENTRIFUGAL TYPE FAN WITH CHARACTERISTICS AND CAPACITY AS SCHEDULED, ELECTRICALLY POWERED, 
SUITABLE FOR MOUNTING ON ROOF CURB, DIRECT OR BELT DRIVEN, HEAVY GAUGE SPUN-ALUMINUM 
WEATHERPROOF HOUSINGS OF THE HOODED DOME OR UPBLAST TYPE.  PROVIDE PERMANENT SPLIT-
CAPACITOR TYPE MOTOR FOR DIRECT DRIVEN FANS, AND CAPACITOR-START, INDUCTION-RUN TYPE MOTOR 
FOR BELT DRIVEN FANS.

B. CENTRIFUGAL CEILING EXHAUSTERS SHALL BE ELECTRICALLY POWERED CENTRIFUGAL TYPE FAN SUITABLE 
FOR MOUNTING IN THE CEILING WITH A PERFORATED OFF-WHITE METAL GRILLE WITH A THUMBSCREW 
ATTACHMENT FOR EASY ACCESS TO FAN HOUSING.  UNIT SHALL CONSIST OF A GALVANIZED STEEL HOUSING 
LINED WITH ACOUSTICAL INSULATION AND SHALL INCLUDE AN INTEGRAL BACKDRAFT DAMPER ON FAN 
DISCHARGE.  MOTOR SHALL BE A PERMANENT SPLIT-CAPACITOR TYPE MOTOR, PERMANENTLY LUBRICATED, 
WITH THERMAL OVERLOAD PROTECTION.  PROVIDE DISCONNECT SWITCH OR OTHER MEANS OF DISCONNECT 
AT MOTOR IN FAN HOUSING. 

15. ROOFTOP UNITS:

A. UNIT SHALL BE FACTORY-ASSEMBLED AND TESTED, DESIGNED FOR ROOF INSTALLATION, AND SHALL CONSIST 
OF SCROLL TYPE COMPRESSOR(S), CONDENSERS, EVAPORATOR COILS, THERMAL EXPANSION VALVE, 
CONDENSATE DRAIN PAN, CONDENSER AND EVAPORATOR FANS, CONDENSER FANS TO BE SEQUENCED. 
REFRIGERATION CONTROLS, GAS FIRED HEAT EXCHANGER OR ELECTRIC HEATING SECTION, FILTERS, AND 
DAMPERS.  CAPACITIES AND ELECTRICAL CHARACTERISTICS SHALL BE AS SCHEDULED ON THE DRAWINGS.

B. COMPRESSOR(S):  UNIT SHALL INCLUDE VIBRATION ISOLATORS AND CRANKCASE HEATER.  REFRIGERANT 
CIRCUIT SHALL INCLUDE A FILTER DRYER, SIGHT GLASS, COMPRESSOR SERVICE VALVES, AND LIQUID LINE 
SERVICE VALVES.

C. SAFETY CONTROLS SHALL INCLUDE:  
a. LOW PRESSURE CUTOUT, MANUAL RESET.
b. HIGH PRESSURE CUTOUT, MANUAL RESET.
c. COMPRESSOR MOTOR OVERLOAD PROTECTION, MANUAL RESET.
d. ANTI-RECYCLING TIMING DEVICE.
e. ADJUSTABLE LOW-AMBIENT LOCKOUT.
f. OIL PRESSURE SWITCH.

D. REFRIGERANT COIL:  ALUMINUM FINS BONDED TO SEAMLESS COPPER TUBE BY MEANS OF MECHANICAL 
EXPANSION.  AN EQUALIZING TYPE VERTICAL DISTRIBUTOR SHALL ENSURE EACH COIL CIRCUIT RECEIVES THE 
SAME AMOUNT OF REFRIGERANT.

E. ECONOMIZER SHALL CONSIST OF RETURN AIR DAMPER, OUTDOOR AIR DAMPER, AND BAROMETRIC RELIEF 
DAMPER.  PROVIDE POWERED EXHAUST FAN WITH MANUFACTURER'S STANDARD CONTROLS FOR UNITS 
SCHEDULED ON THE DRAWINGS.

F. GAS HEAT: INDIRECT FIRED, GAS HEAT EXCHANGER, AUTOMATIC SPARK IGNITION, MANUFACTURER'S 
STANDARD GAS TRAIN WITH REGULATOR (IF REQUIRED), AGA APPROVED.  VERIFY GAS SERVICE PRESSURE TO 
INDIVIDUAL ROOFTOP UNITS. 

G. ROOFTOP UNITS SHALL BE WIRED TO SHUTDOWN ON A SIGNAL FROM THE SMOKE DETECTORS AND SHALL 
AUTOMATICALLY RESET WHEN THE SMOKE DETECTORS ARE RESET.   

17. SMOKE DETECTORS:

A. UNITS MOUNTED IN THE DUCTWORK SHALL BE A DUCT MOUNTED UL LISTED PHOTO-ELECTRIC SELF-
CONTAINED SMOKE DETECTOR WITH HOUSING.  UNITS SHALL BE EQUAL TO SIMPLEX #4098-9687.  THE 
SAMPLING TUBE SHALL BE #2098-9804, LENGTH AS REQUIRED FOR DUCT.

B. DUCT DETECTOR REMOTE TEST STATION SHALL BE SIMPLEX #4098-9842 WITH REMOTE ALARM INDICATOR, 
POWER-ON INDICATOR, TONE-ALERT, TONE-ALERT SILENCE SWITCH, AND TEST/RESET SWITCH.  
1. DEVICES SHALL BE MOUNTED IN APPROVED LOCATION AS INDICATED ON THE FLOOR PLANS OR AS 

DIRECTED BY LOCAL AUTHORITY HAVING JURISDICTION.
C. PROVIDE AND INSTALL A PHOTO-ELECTRIC SMOKE DETECTOR IN THE SUPPLY AIR DUCT FOR EACH HVAC UNIT 

AS INDICATED ON THE FLOOR PLANS. DETECTORS ARE TO BE PROVIDED  WITH A SUB-BASE CONTAINING 
AUXILIARY RELAY CONTACTS.  RELAY CONTACTS SHALL BE WIRED INTO UNIT CONTROL WIRING, SO AS TO SHUT 
UNIT DOWN IN THE CASE OF SMOKE DETECTION.  PROVIDE AL CONTROL WIRING. ELECTRICAL CONTRACTOR 
SHALL PROVIDE 120 VOLT POWER TO EACH DETECTOR.

D. SMOKE DETECTORS SHALL BE INTERLOCKED. IN ALARM CONDITION OF A SINGLE DETECTOR ALL UNITS SHALL 
SHUT DOWN.

18. CONTROL WIRING:

A. ELECTRICAL WIRING AND WIRING CONNECTIONS REQUIRED FOR THE INSTALLATION OF THE TEMPERATURE 
CONTROL SYSTEM, SHALL BE PROVIDED BY THIS CONTRACTOR, UNLESS SPECIFICALLY SHOWN ON THE 
ELECTRICAL DRAWINGS OR SPECIFICATIONS.

B. INSTALL CONTROL WIRING, WITHOUT SPLICES BETWEEN TERMINAL POINTS, COLOR CODED.  INSTALL IN NEAT 
WORKMANLIKE MANNER, SECURELY FASTENED. INSTALL IN ACCORDANCE WITH NATIONAL ELECTRICAL CODE 
AND THE ELECTRICAL SPECIFICATIONS.
1. INSTALL CIRCUITS OVER 25 VOLT WITH COLOR CODED NUMBER 12 WIRE.
2. INSTALL CIRCUITS UNDER 25 VOLT WITH COLOR CODED NUMBER 18 WIRE WITH 0.031 INCH HIGH 

TEMPERATURE 105 DEGREES F PLASTIC INSULATION ON EACH CONDUCTOR AND PLASTIC SHEATH OVER 
ALL.

3. INSTALL ELECTRONIC CIRCUITS WITH COLOR CODED NUMBER 22 WIRE WITH 0.023 INCH             
POLYETHYLENE INSULATION ON EACH CONDUCTOR WITH PLASTIC JACKETED COPPER SHIELD OVER ALL.

4. INSTALL LOW VOLTAGE CIRCUITS, LOCATED IN CONCRETE SLABS AND MASONRY WALLS, OR EXPOSED IN 
OCCUPIED AREAS, IN ELECTRIC CONDUIT.

5. ALL WIRING IN AREAS USED AS AIR PLENUMS SHALL BE IN ELECTRIC CONDUIT EXCEPT THAT LOW VOLTAGE 
WIRING MAY BE TEFLON COATED, ALUMINUM SHEATHED CABLE OR OTHER WIRE SPECIFICALLY APPROVED 
FOR INSTALLATION IN AIR PLENUMS, WHERE ACCEPTABLE BY LOCAL CODES.

6. ALL WIRING IN AREAS NOT USED FOR AIR MOVEMENT SHALL BE IN ELECTRIC METALLIC TUBING EXCEPT 
LOW VOLTAGE WIRING MAY BE IN APPROVED SIGNAL CABLE WHERE ACCEPTED BY LOCAL CODES.

C. THERMOSTATIC CONTROLS TO HAVE A 5°F DEADBAND AND SETPOINT OVERLAP RESTRICTIONS.
1. TEMPERATURE CONTROLS SETBACK TO BE 55°F (HEAT) AND 85° (COOL), 2-HOUR OCCUPANT OVERRIDE, 10-

HOUR BACKUP.
D. THERMOSTATIC CONTROLS TO HAVE A 5°F DEADBAND AND SETPOINT OVERLAP RESTRICTIONS.

        G. SEAL ALL CONCEALED DUCTWORK JOINTS WITH NON-HARDENING, NON-MIGRATING MASTIC SEALANT, AS 
RECOMMENDED FOR SEALING SEAMS AND JOINTS IN DUCTWORK.  OIL BASE CAULKING AND GLAZING  COMPOUNDS   
SHALL NOT BE ACCEPTABLE.  DUCTS SHALL BE SEALED TO THE CLASS LEVEL LISTED BELOW.
1. UNCONDITIONED SPACES                 CLASS B             CLASS A         CLASS C          CLASS B 
2. CONDITIONED SPACES (PLENUM)        CLASS C             CLASS B         CLASS B          CLASS C 

SUPPLY <  2" W.C.    SUPPLY > 2" W.C.    EXHAUST RETURN
        H. ALUMINUM DUCTS WHERE INDICATED: ANSI/ASTM B209; ALUMINUM SHEET, ALLOY 3003-H14.  ALUMINUM 

CONNECTORS AND BAR STOCK: ALLOY 6061-T6 OR OF EQUIVALENT STRENGTH.
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MANDATORY MEASURES

EQUIPMENT AND SYSTEMS EFFICIENCY FOR ANY APPLIANCE FOR WHICH THERE IS A CALIFORNIA STANDARD ESTABLISHED IN THE APPLIANCE EFFICIENCY STANDARDS 
MAY BE INSTALLED ONLY IF THE MANUFACTURER HAS CERTIFIED TO THE COMMISSION, AS SPECIFIED IN THOSE REGULATIONS, THAT THE APPLIANCE COMPLIES WITH THE 
APPLICABLE STANDARD FOR THAT APPLIANCE.  INCLUDED ARE ROOM AIR CONDITIONERS, CENTRAL AIR CONDITIONING HEAT PUMPS (REGARDLESS OF CAPACITY, EXCEPT 
THAT REQUIREMENTS FOR CENTRAL AIR  CONDITIONING HEAT PUMPS WITH COOLING CAPACITY OF 135,000 BTU/HR OR MORE APPLY TO HEATING PERFORMANCE BUT 
NOT COOLING PERFORMANCE), OTHER CENTRAL AIR CONDITIONS WITH A COOLING CAPACITY LESS THAN 135,000 BTU/HR, FAN TYPE CENTRAL FURNACES WITH INPUT 
RATE LESS THAN 400,000 BTU/HR, BOILER WALL FURNACES, FLOOR FURNACES, ROOM HEATERS, UNIT HEATERS, AND DUCT FURNACES SHALL HAVE BEEN CERTIFIED TO 
THE CALIFORNIA ENERGY COMMISSION BY ITS MANUFACTURER TO COMPLY WITH THE APPLIANCE EFFICIENCY STANDARDS.

THE FOLLOWING SPACE CONDITIONING EQUIPMENT MAY BE INSTALLED ONLY IF THE MANUFACTURER HAS CERTIFIED THAT THE EQUIPMENT MEETS OR EXCEEDS ALL 
APPLICABLE EFFICIENCY REQUIREMENTS LISTED IN SECTION 110.2 OF THE ENERGY EFFICIENCY STANDARDS FOR ALL AIR CONDITIONERS, HEAT PUMPS AND CONDENSING 
UNITS GREATER THAN OR  EQUAL TO 135,000 BTU/HR. PIPING, EXCEPT THOSE CONVEYING FLUIDS AT TEMPERATURES BETWEEN 60 °F AND 105 °F, OR WITHIN HVAC 
EQUIPMENT, SHALL BE INSULATED IN ACCORDANCE WITH STANDARDS SECTION 123. 

AIR HANDLING DUCT SYSTEMS SHALL BE CONSTRUCTED, INSTALLED, SEALED, AND INSULATED AS PROVIDED IN CHAPTER 6 OF THE CALIFORNIA MECHANICAL CODE. 

THERMOSTATS SHALL HAVE NUMERIC SET POINTS IN °F. 

THERMOSTATS SHALL HAVE ADJUSTABLE SET POINT STOPS ACCESSIBLE ONLY TO AUTHORIZED PERSONNEL. 

VENTILATION
CONTROLS SHALL BE PROVIDED TO ALLOW OUTSIDE AIR DAMPERS OR DEVICES TO BE OPERATED AT THE VENTILATION RATES AS SPECIFIED IN THESE PLANS AT ALL 
SUPPLY FAN SPEED POINTS.   

ALL UNITS WITH WITH MECHANICAL COOLING CAPACITY AT AHRI CONDITIONS OF GREATER THAN OR EQUAL TO 54,000 BTU/HR, SHALL BE EQUIPPED WITH AN ECONOMIZER 
WITH FAULT DETECTION AND DIAGNOSTICS (FDD).  THE FDD SYSTEM SHALL MEET THE REQUIREMENTS OF 120.2(I)2 THROUGH 120.2(I)9, AIR-COOLED UNITARY DIRECT 
EXPANSION UNITS INCLUDE PACKAGED, SPLIT-SYSTEMS, HEAT PUMPS, AND VARIABLE REFRIGERANT FLOW (VRF), WHERE THE VRF CAPACITY IS
DEFINED BY THAT OF THE CONDENSING UNIT.

AIR BALANCING: ALL SPACE CONDITIONING AND VENTILATION SYSTEMS SHALL BE BALANCED TO THE QUANTITIES SPECIFIED IN THESE PLANS, IN ACCORDANCE WITH 
THE , NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB), OR ASSOCIATED AIR BALANCE COUNCIL (AABC) NATIONAL STANDARDS. 

OUTSIDE AIR CERTIFICATION: THE SYSTEM SHALL PROVIDE THE MINIMUM OUTSIDE AIR AS SHOWN ON THE MECHANICAL DRAWINGS, AND SHALL BE MEASURED AND 
CERTIFIED BY THE INSTALLING LICENSED C-20 MECHANICAL CONTRACTOR. 

SERVICE WATER HEATING SYSTEMS 
THE FOLLOWING SERVICE WATER HEATING SYSTEMS AND EQUIPMENT MAY BE INSTALLED ONLY IF THE MANUFACTURER HAS CERTIFIED THAT THE EQUIPMENT MEETS OR 
EXCEEDS ALL APPLICABLE EFFICIENCY REQUIREMENTS LISTED IN SECTION §110.1, §110.3(b), §110.4(a).

UNFIRED SERVICE WATER HEATER STORAGE TANKS SHALL HAVE EITHER: EXTERNAL INSULATION WITH AN INSTALLED R-VALUE OF AT LEAST R-12; INTERNAL AND 
EXTERNAL INSULATION WITH A COMBINED R-VALUE OF AT LEAST R-16; OR SUFFICIENT INSULATION SO THAT THE HEAT LOSS OF THE TANK SURFACE BASED ON AN 80 °F 
WATER-AIR TEMPERATURE DIFFERENCE SHALL BE LESS THAN 6.5 BTU/HR/SF. 

CIRCULATING HOT WATER SYSTEM SHALL HAVE A CONTROL CAPABLE OF AUTOMATICALLY TURNING OFF THE CIRCULATING PUMP(S) WHEN HOT WATER IS NOT REQUIRED. 

LAVATORIES IN RESTROOMS OF PUBLIC FACILITIES SHALL BE EQUIPPED WITH EITHER: 

-    OUTLET DEVICES THAT LIMIT THE FLOW OF HOT WATER TO A MAXIMUM OF 0.4 GALLONS PER MINUTE 
-    LAVATORIES IN RESTROOM OF PUBLIC FACILITIES SHALL BE EQUIPPED WITH CONTROLS TO LIMIT THE OUTLET TEMPERATURE TO 110 °F. 

THE PERSON WITH OVERALL RESPONSIBILITY FOR CONSTRUCTION OR THE PERSON RESPONSIBLE FOR THE INSTALLATION OF REGULATED MANUFACTURED DEVICES 
SHALL POST, OR MAKE AVAILABLE WITH THE BUILDING PERMIT(S) ISSUED FOR HTE BUILDING, THE INSTALLATION CERTIFICATES FOR THE MANUFACTURED DEVICES 
REGULATED BY THE APPLIANCE STANDARDS OR PART 6. SUCH INSTALLATION CERTIFICATE(S) SHALL BE MADE AVAILABLE TO THE ENFORCEMENT AGENCY FOR ALL 
APPROPRITE INSPECTIONS. THESE CERTIFICATES SHALL:

1. IDENTIFY FEATURES REQUIRED TO VERIFY COMPLIANCE WITH THE APPLIANCE STANDARDS AND PART 6.

2. INCLUDE A STATEMENT INDICATING THAT THE INSTALLED DEVICES CONFORM TO THE APPLIANCE STANDARDS AND PART 6 AND THE REQUIREMENT FOR SUCH 
DEVICES GIVEN IN THE PLANS AND THE SPECIFICATIONS APPROVED BY THE LOCAL ENFORCEMENT AGENCY.

3. STATE THE BUILDING PERMIT NUMBER UNDER WHICH THE CONSTRUCTION OR INSTALLATION WAS PERFORMED.

AFTER INSTALLING WALL, CEILING, OR FLOOR INSULATION, THE INSTALLER SHALL MAKE AVAILABLE TO THE ENFORCEMENT AGENCY OR POST IN A CONSPICUOUS 
LOCATION IN THE BUILDING A CERTIFICATE SIGNED BY THE INSTALLER STATING THAT THE INSTALLATION IS CONSISTENT WITH THE PLANS AND THE REQUIREMENTS OF 
SECTION 10-103 (a) 2.A.  THE CERTIFICATE SHALL ALSO STATE THE MANUFACTURER'S NAME AND MATERIAL IDENTIFICATION AND THE INSTALLED R-VALUE.

THE BUILDER SHALL PROVIDE THE BUILDING OWNER OR THE PERSON(S) RESPONSIBLE FOR BUILDING MAINTENANCE (IN CASE OF MULTI-TENANT OR CENTRALLY 
OPERATED BUILDINGS) AT OCCUPANCY THE FOLLOWING:

1. OPERATING INFORMATION. A LIST OF HEATING, COOLING, WATER HEATING AND LIGHTING SYSTEMS AND FEATURES, MATERIALS, COMPONENTS, AND MECHANICAL 
DEVICES, CONSERVATION OR SOLAR DEVICES INSTALLED IN THE BUILDING, AND INSTRUCTIONS ON HOW TO USE THEM EFFICIENTLY.

2. MAINTENANCE INFORMATION.  REQUIRED ROUTINE MAINTENACE ACTION SHALL BE CLEARLY STATED AND INCORPORATED ON  A READILY ACCESSIBLE LABEL. THE 
LABLE MAY BE LIMITED TO IDENTIFYING THE MAINTENANCE MANUAL.

3. VENTILATION INFORMATION.  A DESCRIPTION OF OUTDOOR AND RECIRCULATED AIR THAT THE VENTILATION SYSTEM IS DESIGNED TO PROVIDE TO EACH AREA.

ALL DUCTS SHALL BE INSTALLED, SEALED AND INSULATED IN COMPLIANCE WITH SECTIONS 601, 603 AND 604 0F THE CMC. DUCTS MUST BE INSULATED TO A MINIMUM 
INSTALLED LEVEL OF R-6 OR BE IN CONDITIONED SPACE.

DUCT SYSTEM OPENINGS SHALL BE SEALED WITH MASTIC, TAPE, AEROSOL SEALANT, OR OTHER DUCT CLOSURE SYSTEM THAT MEETS THE APPLICABLE REQUIREMENTS 
OF UL 181, UL 181A OR UL 181B INCLUDING COLLARS, CONNECTIONS AND SPLICES. IF MASTIC OR TAPE IS USED TO SEAL OPENEINGS GREATER THAN 1/4", THE 
COMBINATION OF MASTIC AND EITHER MESH OR TAPE SHALL BE USED.

MANUFACTURED FENESTRATION PRODUCTS AND EXTERIOR DOORS SHALL:

1. HAVE TEMPORARY LABEL, NOT TO BE REMOVED BEFORE INSPECTION BY THE ENFORCEMENT AGENCY, LISTING THE CERTFIED U FACTOR AND SHGC, AND 
CERTIFYING THAT THE AIR INFILTRATION REQUIREMENTS OF SEC 116(a)1 ARE MET.

2. HAVE A PERMANENT LABEL MEETING THE REQUIREMENT OF SECTION 10-111(a) 2 IF THE PRODUCT IS RATED USING NFRC PROCEDURES.

FIELD FABRICATED FENESTRATION PRODUCTS AND EXTERIOR DOORS SHALL BE CAULKED BETWEEN THE FENESTRATION PRODUCTS OR EXTERIOR DOOR AND THE 
BUILDING, AND SHALL BE WEATHERSTRIPPED.

    EXCEPTION: UNFRAMED GLASS DOORS AND FIRE DOORS.

JOINTS AND OTHER OPENINGS IN THE BUILDING ENVELOPE THAT ARE POTENTIAL SOURCES OF AIR LEAKAGE SHALL BE CAULKED, GASKETED, WEATHERSTRIPPED, OR 
OTHERWISE SEALED TO LIMIT INFILTRATION AND EXFILTRATION.

ALL INSULATING MATERIAL SHALL BE INSTALLED IN COMPLIANCE WITH THE FLAME SPREAD RATING SMOKE DENSITY REQUIREMENTS OF SECTION 707 OF THE UBC.

THE LESSER OF THE MINIMUM RATE OF OUTDOOR AIR REQUIRED BY SECTION 121(b) 2, OR THREE COMPLETE AIR CHANGES SHALL BE SUPPLIED TO THE ENTIRE BUILDING 
DURING THE ONE HOUR PERIOD IMMEDIATLEY BEFORE THE BUILDING IS OCCUPIED.

THE DUCT INSULATION SHALL BE PROTECTED FROM DAMAGE DUE TO SUNLIGHT, MOISTURE, EQUIPMENT MAINTENANCE, AND WIND IN ACCORDANCE WITH SECTION 124(h).

THE MINIMUM VENTILATION RATE SPECIFIED IN SECTION 121(b) SHALL BE PROVIDED FOR ALL VENTILATION SYSTEMS SERVING THE BUILDING IN ACCORDANCE WITH ONE 
OF THE PROCEDURES OUTLINED IN SECTION 121 (f).

THE PIPING FOR ALL SPACE CONDITIONING AND SERVICE WATER HEATING SYSTEMS SHALL BE INSULATED IN ACCORDANCE WITH TABLE 123-A.

WATER HEATING SYSTEMS SHALL BE EQUIPPED WITH AUOTMATIC TEMPERATURE CONTROLS CAPABLE OF ADJUSTMENT FROM THE LOWEST TO THE HIGHEST 
ACCEPTABLE TEMPERATURE SETTINGS FOR THE INTENDED USE AS LISTED IN TABLE 3, CH 45 OF THE 1995 ASHRAE HANDBOOK, HVAC APPLICATIONS.
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