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H.V.A.C. Design
Plumbing Design

Title 24 Compliance
Energy Analysis

8330 Juniper Creek Lane
San Diego, CA 92126
Tel: (858) 792-1700

A.L.M. PROJECT  NO. 22013
SDGPRELIMINARY PLANS FOR REVIEW ONLY, NOT FOR CONSTRUCTION.

WIRE MESH SCREEN (1/4''x1/4'' GRID)

PRESSURE DROP (FEET OF HEAD)

MAXIMUM OVER CURRENT PROTECTION

LEAVING AIR TEMPERATURE

ENTERING WATER TEMPERATURE

ENTERING AIR TEMPERATURE

PROVIDED & INSTALLED BY MECH. CONTRACTOR

PROVIDED & INSTALLED BY ELECT. CONTRACTOR

GENERAL CONTRACTORG.C.

S.P.
T.O.D.
TYP.

U.T.F.

W.M.S.
U.T.R.

U.O.N.

L.A.T.

M.C.A.

HTG.
G.P.M.

M.O.C.P.

P.D.
O.A.L.

MFR.

R.A.L.
R.A.D.

MECH.

STATIC PRESSURE

UP THRU ROOF
UP THRU FLOOR
UNLESS OTHERWISE NOTED

TOP OF DUCT
TYPICAL

RELIEF AIR LOUVER
RELIEF AIR DUCT

OUTSIDE AIR LOUVER

MANUFACTURER

MINIMUM CIRCUIT AMPS

GALLONS PER MINUTE

MECHANICAL

HEATING

A/C
A.F.F.

B.O.D.
CLG.

ARCH.

D.T.F.

E.A.T.
E.A.L.
D.T.R.

CONT.

E.W.T.
EXT.

ELECT.

S.D.

U.C.U

SD

C

M

E

ABOVE CEILING

EXHAUST AIR LOUVER
DOWN THRU ROOF
DOWN THRU FLOOR
CONTINUATION

BOTTOM OF DUCT

ABOVE FINISH FLOOR

EXTERNAL

ELECTRICAL

CEILING

ARCHITECT

SMOKE DETECTOR

UNDER CUT DOOR

R.L.
R.S.RS

RL

C.D.
UP.
DN.
P.O.C.

CD

REFRIGERANT SUCTION
REFRIGERANT LIQUID
CONDENSATE DRAIN
RISE OR RISER

POINT OF CONNECTION
DOWN OR DROP

SQUARE OR RECTANGULAR RETURN AIR OR
OUTSIDE AIR DUCT DOWN

RECTANGULAR TO ROUND TRANSITION

THERMOSTAT (NUMBER INDICATES EQUIPMENT
OR ZONE SERVED)

EXHAUST REGISTER/GRILLE. REGISTER SHALL HAVE
OPPOSED BLADE DAMPER

SQUARE OR RECTANGULAR SUPPLY AIR DUCT DOWN
SQUARE OR RECTANGULAR EXHAUST AIR DUCT UP

SQUARE OR RECTANGULAR RETURN AIR OR OUTSIDE
AIR DUCT UP

SQUARE OR RECTANGULAR SUPPLY AIR DUCT UP

BARO-METRIC RELIEF AIR DAMPER

EXISTING TO BE REMOVED

NEW RIGID DUCT, 1ST NUMBER
INDICATES SIDE SHOWN

EXISTING DUCTWORK OR PIPING

SQUARE OR RECTANGULAR EXHAUST AIR DUCT DOWN

EXIST.

T'STATAC-1

(E)

T

E.R./G.

E.A.

DENOTES EXISTING

S.A.
E.A.

R.A. OR O.A.

M.V.D.

F.S.D.

S.A.

R.A. OR O.A.

F.D.

B.R.D.

B.D.D.

ROUND DUCT DOWN
ROUND DUCT UP

MANUAL VOLUME DAMPER

FIRE SMOKE DAMPER

FIRE DAMPER

BACKDRAFT DAMPER

MECHANICAL LEGEND

10''x4''
OR 10''ø

ABBREV.SYMBOL DESCRIPTION

F.P.F. FINS PER FOOT

MAX. MAXIMUM

MIN. MINIMUM

M
EC

H
A

N
IC

A
L 

LE
G

EN
D

, S
C

H
ED

U
LE

S 
A

N
D

 N
O

TE
S

EXHAUST FAN SCHEDULE

MANUFACTURER

VOLTS/PHASE

REMARKS

MODEL NO.

WEIGHT (LBS)

SONES

H.P./WATTS

B.H.P.

EXT. S.P.

R.P.M.

C.F.M.

MARK

TYPE

EF
3

EF
2

SERVES

EF
1

RESTROOM

COOK

GC-186

16

115/1

1.4

- / 51

-

.3"

100

675

CEILING

1 2 3

JANITOR

COOK

GC-186

16

115/1

1.4

- / 51

-

.3"

100

675

CEILING

1 2 3

RESTROOM

COOK

GC-186

16

115/1

1.4

- / 51

-

.3"

100

675

CEILING

1 2 3

PACKAGE HEAT PUMP SCHEDULE

1250

MANUFACTURER

MODEL NO.

REFRIGERANT

UNIT M.C.A.

UNIT M.O.C.P.

VOLTS/PHASE

EVAP. MOTOR B.H.P.

HTG. M.B.H.

S.E.E.R./E.E.R.

H.S.P.F./ C.O.P.

S.A. C.F.M.

CLG. M.B.H. TOTAL

CLG. M.B.H. SENS.

CLG. E.A.T. D.B. °F

WEIGHT (LBS.)

O.A. C.F.M.

EXT. S.P.

CLG. AMBIENT AIR

CLG. E.A.T. W.B. °F

80

63

208/3

50FEQM14A2A5

CARRIER

2.9

67

95 °F

1.7

80

115.0

154.2

5000

-/10.6

136.5

-/3.3

MARK HP
1

12.5 TON

PROVIDE & FIELD INSTALL MANUFACTURER SUPPLIED MERV 13 - 2'' FILTER & FILTER RACK. FILTERS
SHALL BE KOCH MULTI-PLEAT GREEN13 FILTERS. FILTER SHALL NOT EXCEED 0.12'' PRESSURE
DROP AT 300 F.P.M.

PROVIDE WITH HORIZONTAL POWER EXHAUST/ECONOMIZER MICROMETL PECE-SRT05CB-D2DH-2L3.
ECONOMIZER AND MODULATING 2.0 HP POWER EXHAUST COMBINATION PACKAGE. PROVIDE WITH
HONEYWELL JADE 27220 ELECTROMECHANICAL CONTROLLER. 208-230/3PHASE, 13.6 FLA, 17 MCA,
30.6 MOCP, 313 LBS.  PROVIDE SEPARATE POINT OF ELECTRICAL CONNECTION.

UNIT WEIGHT PROVIDED IS BASE UNIT ONLY. WEIGHT DOES NOT INCLUDE CURB OR
POWER/EXHAUST ECONOMIZER.

PROVIDE WITH DEMAND CONTROLLED VENTILATION.

PROVIDE & FIELD INSTALL SMOKE DETECTOR ON  SUPPLY AIR OUTLET OF EVAPORATOR FAN.  WIRE
DETECTOR TO SHUT OFF EVAPORATOR FAN WHEN SMOKE IS DETECTED.  SMOKE DETECTOR
SHALL BE 24 VOLTS.  SMOKE DETECTOR SHALL HAVE CONTACTS TO INTERFACE WITH BUILDING
FIRE PROTECTION/ALARM SYSTEM TO MEET CODE REQUIREMENTS AND UL-268A CFC 907.

PROVIDE MICROMETL CRBV-SRT05HA VIBRATION ISOLATION SLOPED ROOF CURB TO MATCH ROOF
SLOPE AND DUCT ALIGNMENT INTO SPACE.

1

2

3

500

MS4005

SERVES ACTIVITY CENTER

MECHANICAL CURB MICROMETL

DETAIL IDENTIFICATION NUMBER

REFERENCE NUMBER OF SHEET ON WHICH DETAIL IS DRAWN

UNIT CALL OUT

UNIT NUMBER
AC
1

1
M5

DUCTLESS SPLIT SYSTEM HEAT PUMP SCHEDULE
DESCRIPTIONMARK

INDOOR UNIT WITH OUTDOOR UNIT:
1.5 TON CARRIER SYSTEM
OUTDOOR UNIT MODEL 38MARBQ18AA3,
INDOOR UNIT HIGH-WALL MODEL 40MAHBQ18XA3.

INDOOR UNIT WEIGHT 27 LBS., OUTDOOR UNIT WEIGHT 101 LBS.
208/230 VOLTS/ 1 PHASE, 16.0 M.C.A., 20.0 M.O.C.P. POWER FOR INDOOR UNIT THRU OUTDOOR UNIT, 21.5 S.E.E.R.,
13 HSPF, 8.9-19.4 M.B.H. TOTAL COOLING CAPACITY, 8.4-19.5 M.B.H. HEATING CAPACITY. 306
C.F.M./376C.F.M./524C.F.M./635 C.F.M.
1/4'' LIQUID LINE PIPING - INSULATED, 1/2'' SUCTION LINE PIPING - INSULATED.

FAN COIL SHALL HAVE MANUFACTURER SUPPLIED WALL MOUNTED CONDENSATE PUMP - RESERVOIR MODEL
X87-711 WITH COVER. MOUNT PUMP BELOW FAN COIL. PROVIDE 110 VOLT .7 AMPS POWER TO PUMP.

DFC
1

DHP
1

REMARKS 21 3

R-454

4

4

EF
4

STORAGE

COOK

GC-622

51

115/1

2.5

- / 117

-

.3"

400

1291

CEILING

1 2 3 4 5444

DFC
2

DHP
2

M-1

GENERAL NOTES:

1. THESE DRAWINGS ARE ESSENTIALLY DIAGRAMMATIC AND ARE NOT INTENDED TO INDICATE ALL NECESSARY OFFSETS OF DUCTWORK
AND PIPING. THE CONTRACTOR SHALL INSTALL MATERIAL AND EQUIPMENT IN A MANNER AS TO CONFORM TO STRUCTURE, AVOID
OBSTRUCTIONS, PRESERVE HEADROOM, AND KEEP OPENINGS AND PASSAGEWAYS CLEAR.  ALL INSTALLATIONS SHALL BE CONSISTENT
WITH NORMALLY ACCEPTABLE INDUSTRY STANDARDS.

2. NEW AND/OR EXISTING EQUIPMENT INDICATED ON THESE DRAWINGS ARE SHOWN IN APPROXIMATE POSITIONS.  CONTRACTOR SHALL
FIELD VERIFY ALL EXISTING CONDITIONS INCLUDING EQUIPMENT LOCATIONS, POINT OF CONNECTIONS, AND STRUCTURAL MEMBERS
PRIOR TO INSTALLATION.  IN ALL CASES, ADEQUATE ACCESS (PER MANUFACTURER'S RECOMMENDATIONS AND CODE COMPLIANCE)
FOR MAINTENANCE AND REPLACEMENT OF EQUIPMENT SHALL BE PROVIDED.

3. AT THE TIME OF ROUGH INSTALLATION AND DURING STORAGE ON THE CONSTRUCTION SITE UNTIL FINAL STARTUP OF THE HEATING,
COOLING AND VENTILATING EQUIPMENT, ALL DUCT AND OTHER RELATED AIR DISTRIBUTION COMPONENT OPENINGS SHALL BE
COVERED WITH TAPE, PLASTIC, SHEET METAL OR OTHER METHODS ACCEPTABLE TO THE ENFORCING AGENCY TO REDUCE THE
AMOUNT OF DUST, WATER AND DEBRIS WHICH MAY ENTER THE SYSTEMS. CAL GREEN SECTION 4.504.1.

4. INSTALL MECHANICAL EQUIPMENT PER MANUFACTURER'S INSTRUCTION.  ALL EQUIPMENT, MATERIAL, AND ALL CONNECTION THERETO
SHALL BE INSTALLED COMPLETE PER MANUFACTURER'S INSTRUCTIONS TO PROVIDE A COMPLETE AND FULLY OPERATIONAL SYSTEM.

5. INSTALL HVAC UNITS TO MEET CLEARANCE REQUIREMENTS FOR MANUFACTURER'S RECOMMENDATIONS AND CODE REQUIREMENTS.

6. H.V.A.C. UNITS SHALL BE INSTALLED LEVEL AND PLUMB. PROVIDE ALL NECESSARY WORK INCLUDING LEVELING DEVICES.

7. IN MECHANICALLY VENTILATED BUILDINGS, REGULARLY OCCUPIED AREAS OF THE BUILDING SHALL BE PROVIDED WITH AIR FILTRATION
MEDIA FOR OUTSIDE AND RETURN AIR THAT PROVIDES AT LEAST A MINIMUM EFFICIENCY REPORTING VALUE (MERV) OF 13.  MERV 13
FILTERS SHALL BE INSTALLED PRIOR TO OCCUPANCY, AND RECOMMENDATIONS FOR MAINTENANCE WITH FILTERS OF THE SAME VALUE
SHALL BE INCLUDED IN THE OPERATION AND MAINTENANCE MANUAL. CAL GREEN SECTION 5.504.5.3.

8. FILTERS TO BE KOCH MULTI-PLEAT GREEN13 FILTERS. FILTER SHALL NOT EXCEED 0.12'' PRESSURE DROP AT 300 F.P.M.

9. INSTALLED FILTERS SHALL BE CLEARLY LABELED BY THE MANUFACTURER INDICATING THE MERV RATING.

10. SEE ARCHITECTURAL PLANS FOR EXACT PLACEMENT OF DIFFUSERS, REGISTERS AND GRILLES.

11. DUCT SIZES NOTED ON PLANS ARE NET, CLEAR INSIDE DIMENSIONS.

12. INSULATION MATERIAL SHALL MEET THE CALIFORNIA QUALITY STANDARD PER CBEES 110.8.

13. ALL PIPING AND DUCT WORK SHALL BE INSULATED CONSISTENT WITH THE REQUIREMENTS OF CBEES 120.3, 120.4 AND 120.7 TITLE 24
ENERGY STANDARDS AND CMC CH. 6.

14. FACTORY-MADE FLEXIBLE AIR DUCTS AND CONNECTORS SERVING NON-RESIDENTIAL SHALL NOT BE MORE THAN 5 FEET IN LENGTH AND
SHALL COMPLY WITH SECTIONS 603.4.1 AND 603.5 C.M.C.

15. BALANCE SYSTEMS TO CFMS SHOWN ON PLANS.

16. ALL HVAC EQUIPMENT AND APPLIANCES SHALL MEET THE REQUIREMENTS PER SECTION 110.1-110.3, 110.5, 120.1-120.4 TITLE 24 ENERGY
STANDARDS.

17. ALL HVAC SYSTEMS SHALL MEET THE CONTROL REQUIREMENTS PER SECTIONS 110.2 AND 120.2 E.E.S., AND THE CONTRACT DRAWINGS
AND SPECIFICATIONS.

18. EXHAUST  AND INTAKE OPENINGS TERMINATING TO THE OUTDOORS SHALL BE COVERED WITH A CORROSION-RESISTANT SCREEN
HAVING NOT LESS THAN 1/4 OF AN INCH (6.4 MM) OPENINGS, AND SHALL HAVE NOT MORE THAN 1/2 OF AN INCH (12.7 MM) OPENINGS.
502.1, 2022 CMC.

FAN SHALL HAVE MANUFACTURER'S INTEGRAL BACKDRAFT DAMPER.

PROVIDE WITH MANUFACTURER'S FAN SPEED CONTROLLER 5A 120V PRE-WIRED.

PROVIDE AND INSTALL WITH GEMINI ISOLATOR KIT.

PROVIDE WITH TIME CLOCK CONTROLS.

PROVIDE WITH MANUFACTURER'S ALUMINUM GRILLE

1

2

3

4

5

DIFFUSER AND GRILLE SCHEDULE

A 6"Ø

CEILING SUPPLY
AIR DIFFUSER

NECK SIZEMARK
10 -100*
C.F.M. RANGE

CEILING RETURN AIR AND
EXHAUST AIR GRILLE
MARK C.F.M. RANGE

E
MARK C.F.M. RANGE

ROUND DUCT DIFFUSER

B 8"Ø 101 - 200*

-
100 MARK

C.F.M. - BALANCE TO
NUMBER SHOWN ON PLANS

NOTES:

BALANCE TO C.F.M. SHOWN ON
PLANS.

PROVIDE MANUAL AIR VOLUME
BALANCE DAMPERS IN ALL
SUPPLY/RETURN AND EXHAUST
BRANCH DUCTS TO BALANCE
AIR FLOWS AS SHOWN ON PLAN.

BASIS OF DESIGN FOR AIR
TERMINALS AS FOUND IN
SPECIFICATIONS.

J

10 - 200

201 - 350

-
100

MARK
C.F.M. - BALANCE TO
NUMBER SHOWN ON PLANS

NECK SIZE NECK SIZE
I 18''Ø' 900 - 1050

20"Ø 1051-1310F

24"Ø 1330 - 1880G

M

N

O

36"x 18" 1000 - 3000

36"x 30" 3001 - 4200

42''x 30" 4201 - 5050

MARK C.F.M. RANGEDIMENSIONS
WALL RETURN

8"Ø

10"Ø

-
100

MARK
C.F.M. - BALANCE TO
NUMBER SHOWN ON PLANS

TRANSFER GRILLE

P 12''x 12'' 0 - 300
MARK C.F.M. RANGEDIMENSIONS

-
100

5

5

6

6
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WH

11

22

33

44

55

6

B

CA

CA

6

EF
1

EF
2

6"ø EXHAUST UP
THRU ROOF TO
GOOSENECK

6"ø EXHAUST UP
THRU ROOF TO
GOOSENECK

DFC
1

EF
3

EF
4

12"ø EXHAUST UP
THRU ROOF TO
GOOSENECK

DFC
2

 
STORAGE

106

BOYS
DRESSING RM.

107

GENDER
NEUTRAL 2

112

GENDER
NEUTRAL 1

103

 
JANITOR

104

ELECT./IDF
ROOM

105

STAFF
OFFICE

108

 
CORRODOR 1

102

STAFF
DRESSING RM.

109

GIRLS
DRESSING RM.

110

CORRIDOR 2
111

    (TYP. 3)

A
100

A
50

F
1150

F
1150

F
1225

F
1225

16"ø 16"ø

16"ø 16"ø

22"ø
26"ø

O
5000

12x12" DUCT
FROM ROOF
ABOVE.

8"ø

6"ø 6"ø

6"ø

DIFFUSER AT MINIMUM HEIGHT
ABOVE FINISHED FLOOR.  SEE
ARCHITECTURAL PLANS. (TYP.)

HP-1 TCO2

ALL EXPOSED DUCT TO
BE INTERNALLY LINED.
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MECHANICAL FLOOR PLAN
SCALE:  1/8'' = 1'-0''
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5

6

CA

CA

1

5

6

6"ø EXHAUST UP THRU
ROOF TO GOOSENECK

ROOF ACCESS

6"ø EXHAUST UP THRU
ROOF TO GOOSENECK

EQUIPMENT OPERATIONS AND
MAINTENANCE CLEARANCE

10-0" VENTILATION
SEPARATION BETWEEN
UNIT INTAKE AND
EXHAUSTS AND VENTS.

DHP
1

24"x26" SUPPLY AIR DUCT.
TRANSITION AS REQUIRED.

12"x12" SUPPLY AIR
DOWN THRU ROOF.

RETURN AIR AT WALL BELOW
ROOF OVERHANG

24"x26" RETURN AIR DUCT

TRANSITION TO 26"ø I.D.

HP
1

12.5 TON ROOFTOP
PACKAGED HEAT PUMP

POWER EXHAUST/ECONOMIZER
12" Ø EXHAUST
TO ROOF CAP.

DHP
2
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MECHANICAL ROOF PLAN
SCALE:  1/8'' = 1'-0''
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M-5

M
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HA
N
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A

L 
D

ET
A

IL
S

PACKAGE H.V.A.C. UNIT DETAIL
NOT TO SCALE 1

CURB

ROOF

RECTANGULAR TO ROUND
TRANSITION.  ROUND DUCT
SIZES SHOWN ON PLAN

14'' HIGH CURB

4'' MINIMUM

18'' MINIMUM

TO ROUND DUCT

CANVAS
FLEXIBLE

CONNECTOR
(TYP.)

H.V.A.C.
UNIT

RECTANGULAR DUCT  WITH
2'' DUCT LINER

2

MANUAL VOLUME
DAMPER.

BRANCH DUCT - SEE
FLOOR PLANS FOR SIZE
AND ROUTING

1/4''x W. (4'' MIN.)

AIR

FLOW

TAPERED TAP-IN
FITTING

RECTANGULAR BRANCH TAKE-OFF

DUCT OR PLENUM

CONICAL SHAPED SPIN-IN
TYPE FITTING - MODULAR
METAL FLEX SM-22

PLENUM OR
DUCT HEIGHT
MINUS 2''

RECTANGULAR TO ROUND
LOW-LOSS FITTING

ATTACH WITH SHEET METAL
SCREWS & SEAL WITH MEDIUM
PRESSURE DUCT SEALERUSE THIS FITTING

WHERE SPIN-IN
FITTING IS  LARGER
THAN DUCT OR
PLENUM

BRANCH DUCT - SEE
FLOOR PLANS FOR SIZE
AND ROUTING

ROUND BRANCH TAKE-OFF

MDA2003NOT TO SCALE

BRANCH DUCT TAKE-OFF DETAIL

1-1/2 D

NOT TO SCALE

NOT TO SCALE 
CEILING DIFFUSER AND GRILLE  CONNECTION DETAIL

MDM3022

NOTES:

ELEVATION VIEW

4)

3)

2)

1)

SEE PLANS FOR DIFFUSER AND GRILLE COLLAR SIZES

SEE PLANS FOR FLEX DUCT SIZES

USE THIS FITTING WHERE BRANCH DUCT IS SMALLER THAN DIFFUSER OR GRILLE COLLAR OPENING

NOT TO SCALE
CEILING EXHAUST FAN DETAIL

CAULK

SEE ARCHITECTURAL PLANS
FOR ROOFING AT FLASHING

ROOF

BIRDSCREEN

STORM COLLAR
FLASHING

RIGID DUCTSECURE FAN FROM
STRUCTURAL
MEMBERS WITH
GALVANIZED METAL
STRAPS

EXHAUST FAN

CEILING
SQUARE TO ROUND
TRANSITION

EXHAUST FAN
CEILING GRILLE

3

5 4MDA2033A

FLEXIBLE
BRANCH DUCT
(MAX. 5')

PLASTIC DYNO
TIE DRAW
BAND

DIFFUSER OR GRILLE
COLLAR

SHEET METAL PLENUM LARGER THAN
COLLAR OPENING ON DIFFUSER OR
GRILLE. SIZE AS REQUIRED TO
ACCOMMODATE ROUND DUCT SIZE AS
SHOWN ON PLANS.

FLEXIBLE
BRANCH DUCT
(MAX. 5')

CEILING DIFFUSER OR
GRILLE

ISOMETRIC VIEW

USE THIS FITTING WHERE BRANCH DUCT IS LARGER THAN DIFFUSER OR GRILLE COLLAR OPENING

FLEXIBLE
BRANCH DUCT
(MAX. 5') CEILING DIFFUSER OR

GRILLE

DIFFUSER OR GRILLE
COLLAR

PLASTIC DYNO
TIE DRAW
BAND

FULL COLLAR SIZE
SHEET METAL PLENUM.

SCREW PLENUM TO COLLAR WITH SHEET METAL SCREWS AND SEAL AIR
TIGHT AROUND COLLAR WITH DUCT SEALANT.

ONE VERTICAL 12 GA. WIRE SHALL BE ATTACHED TO OPPOSING CORNERS ALONG
THE DIFFUSER'S & GRILLE'S DIAGONAL TO MEET CALIFORNIA BUILDING CODE
STANDARDS

NOTES:

1. SECURE H.V.A.C. UNIT TO CURB.

2. SEE ARCHITECTURAL PLANS FOR SECURING
CURB TO ROOF & ROOFING AT CURB DETAIL

MDA2001

ROOF EXHAUST CAP DETAIL (FOR EF-4)
NOT TO SCALE

SEE ARCHITECTUAL PLANS
FOR ROOFING AND
FLASHING DETAIL

BACKDRAFT DAMPER

ROOF CAP.

MOUNTING SCREWS
(MIN. 2 EACH SIDE)

ROOFING

ROOF

4MDA2006
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M-5A
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HA
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S

HEAT PUMP UNIT

ROOF

SECURE TO HEAT
PUMP TO PLATFORM.
(TYP. FOR 4)

PLATFORM PER STRUCTURAL.

NOT TO SCALE
SPLIT SYSTEM HEAT PUMP UNIT ON ROOF DETAIL

MDM3006 1

NOTES:

1. SEE 4/S0.6 FOR PLATFORM.

2. SECURE ISOLATORS TO HEAT PUMP UNIT AND TO PLATFORM OR
SLEEPERS.

3. SEE ARCHITECTURAL PLANS FOR WATERPROOFING.

2''x 2'' RUBBER ISOLATOR (TYP OF 4)

NOT TO SCALE 2MDM3006

T-STAT & SENSOR MOUNTING  DETAIL
NOT TO SCALE MDM3034

OBSTRUCTION

FINISHED
FLOOR

WALL

T-STAT OR SENSOR

34'' MAX.

TO
P 

O
F 

T-
ST

AT

44'' MAX.-PERPENDICULAR
APPROACH

46'' MAX.-PARALLEL
APPROACH

NOTE: PROVIDE MINIMUM 30''x48'' CLEAR FLOOR SPACE FOR
PERPENDICULAR APPROACH AT EACH LOCATION

5

PLUMBING
PIPING

MINIMUM 4'' CLEARANCE
FROM PIPE TO TOP OF
CURB - MINIMUM 2''
BETWEEN PIPES

SHEET METAL
ENCLOSURE-
CROSSBREAK
OR SLOPE
FOR DRAINAGE

SHEET METAL OR
FLEX-TUBE COLLAR

FLASHING RECEIVER

SLOPE PIPES AWAY
FROM HOOD

FASTENERS APPROX.
24'' O.C.

COUNTERFLASHING

FASTENERS APPROX.
8'' O.C.

BASE FLASHING

2'' NOMINAL

FIBER CANT STRIP-
SET IN BITUMEN

ROOF PIPING PENETRATION DETAIL
NOT TO SCALE MDM3015 4

REFRIGERANT PIPING DIAGRAM 
NOT TO SCALE MDM3017A 3

HEAT
PUMP

FILTER DRYER (AS PER
MANUFACTURE)

R.L.

R.S.
FAN COIL

1

2

3

REMARKS

1/4" 321

MARK

REFRIGERANT PIPING SCHEDULE

R.S. R.L.

DHP-1 & DFC-1

321DHP-2 & DFC-2

321DHP-3 & DFC-3

1/2"

1/2"

1/2"

1/4"

1/4"

PROVIDE MANUFACTURER SUPPLIED OUTDOOR UNIT CYCLE PROTECTOR.

PROVIDE ALL NECESSARY REFRIGERANT PIPING FROM FAN COIL TO HEAT
PUMPS.

PROVIDE MANUFACTURER SUPPLIED EVAPORATOR COIL METERING
DEVICES FOR UNITS TO SUPPLY COOLING CAPACITIES AS SHOWN ON
SPLIT SYSTEM HEAT PUMP SCHEDULE. METERING DEVICE TYPE & SIZE
SHALL BE SUBMITTED FOR REVIEW PRIOR TO INSTALLATION.

HORIZONTAL POWER EXHAUST

INSIDE OF EXTERIOR WALL. SEE
ARCHITECTURAL PLAN FOR
SEALING AROUND DUCT THRU
WALL OPENING (TYP.)

OUTSIDE OF EXTERIOR WALL. SEE
ARCHITECTURAL PLAN FOR
SEALING AROUND DUCT THRU
WALL OPENING AND
WEATHERPROOF FLASHING DETAIL

SEE STRUCTURAL DETAIL FOR
SECURING DUCT TO WALL DETAIL
(TYP.)

DUCT THRU EXTERIOR WALL DETAIL 6

LINED
DUCTWORK
(TYP.)

MDA2051NOT TO SCALE
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SECTION 15050

MECHANICAL GENERAL REQUIREMENTS
GENERAL CONDITIONS

1.1. GENERAL CONDITIONS

1.1.1. The general conditions, drawings, supplementary conditions and Division 1 are a part of this section and the contract
for this work and apply to this section as fully as if repeated herein.  This section, 15050, applies to all Division 15
categories, including but not limited to:

SECTION 15050 Mechanical General Requirements
15100 Heating Ventilating and Air Conditioning
15400 Plumbing

1.2. SCOPE

These Division 15 specifications and the accompanying drawings are intended to comprise the furnishing of all labor,
and the furnishing and installing of all materials, equipment and supplies as specified herein and required for the
satisfactory completion by the Contractor of all work pertaining to mechanical trades.

1.3. EXPLANATION AND REFERENCE OF DRAWINGS

1.3.1. The drawings and these specifications are complementary to each other in that all materials and equipment outlined
in the drawings and/or specified herein shall be considered essential to the contract.

1.3.2. The specifications are intended to describe the quality and character of the materials, equipment and methods of
installation.  All miscellaneous items of work and materials necessary for the completion of the installation shall be
provided, whether or not mentioned in the specifications or shown on the drawings.

1.3.3. Space allocations, clearances, access, electrical data, structural supports, etc., on drawings, is for equipment models
and sizes shown on plans and/or described in specifications.  The Contractor shall be responsible for the
coordination with other trades required in the use of equal or substitute equipment or materials and pay all
difference in cost arising from such substitutions, regardless of approval.

1.3.4. Contractor shall review electrical drawings and specifications to assure all necessary electrical work is called for to
accompany work under division 15.  Necessary electrical work shall include, but not limited to, transformers, starters,
conduits, disconnects, power to fire/smoke dampers & control panels, etc.  Contractor shall notify the architect 10
days prior to the bid due date if any electrical work is needed to provide or assure a fully functional operating system
for all work under division 15. Submittal of bid shall indicate that all necessary electrical work is shown or the
contractor has allocated for the above requirements in the bid.

1.3.5. For purposes of clearness and legibility, drawings are essentially diagrammatic and, although size and location of
equipment are drawn to scale wherever possible, do not scale drawings. Use Manufacturer's certified drawings for
dimensions. Contractor shall make use of all data in all the contract documents with Manufacture's data and shall
verify this information at building site. The contractor shall verify all dimensions, elevations and site conditions prior
to the start of construction and notify the Architect and Engineer immediately of any discrepancies or inconsistencies
that are found. Noted dimensions take precedence over scaled dimensions. Do not scale drawings.

1.4. CODES AND STANDARDS

1.4.1. All work and materials shall be in full accordance with the latest rules and regulations of the State Fire Marshal; the
Safety Orders of the Division of Industrial Safety, California Administrative Code, Title 24; National Fire Protection
Assoc.; National Electrical Code; California Plumbing Code; California Mechanical Code; California Building Code;
Local Building Codes; and other applicable codes, laws or regulations of bodies lawfully empowered and having
jurisdiction over this project.  No requirement of these drawings or specifications is to be construed to permit work
not conforming to these codes.

1.5. PERMITS AND FEES:

1.5.1. This Contractor shall obtain all permits, patent rights and licenses that are required for the performing of his work by
all laws, ordinances, rules and regulations, or orders of any office and/or body, shall give all notices necessary in
connection therewith, and pay all fees relating thereto and all costs and expenses incurred on account thereof.

1.6. SUBMITTAL AND SHOP DRAWINGS:

1.6.1. Each item that contractor is proposing to use shall be clearly marked in submittal and show equipment, fixture or item
number (I.E. HP-1, EF-1, AC-1, WC-1, WH-1, LD-1, etc.) Show Manufacturer's Data; Submittal of each manufactured
item shall be manufacturer's descriptive literature, drawings, diagrams, performances and characteristic curves, and
catalog cuts and shall include the manufacturer's name, trade name, catalog model or number, nameplate data,
size, layout dimensions, capacity, specification reference, applicable Federal or other standard specification
references, and all other information necessary to establish contract compliance. Equipment submittal information
shall include (and be highlighted) all the information shown in the equipment schedules shown on plans. Provide
shop drawings showing exact installation of all mechanical work (i.e. exact layout of locations and sizes of all
mechanical, plumbing, equipment, fixtures, pipes, ducts, valves, etc.) for a complete installation, include all
necessary details & sections. Contractor shall review plans for work concerning all trades and coordinate with all
trades to develop shop drawings. Submittals not clearly marked showing detailed specific information for proposed
items to be used shall be returned to contractor without review. Submittals & and shop drawings shall be submitted
prior to construction. Five sets of submittals and shop drawings shall be submitted for review. Shop drawings showing
exact layout of systems, details and sections shall be developed using AutoCAD release 2020 or higher.

ALL SUBMITTALS SHALL BE SENT TO THE ENGINEER AT THE SAME TIME. PIECEMEAL - SUBMITTING VARIOUS
ITEMS AT CONTRACTOR DETERMINED INTERVALS WILL NOT BE ACCEPTABLE. THEREFORE SUBMITTAL REVIEW
WILL BEGIN WHEN ENGINEER RECEIVES ALL SUBMITTALS

No work shall begin until submittals and shop drawings are reviewed and comments are provided by engineer.

1.6.2. Submittals not conforming to the requirements of the plans and specifications and requiring resubmittal for additional
review will be subject to a one hundred forty five dollars ($145.00) per hour charge for the time involved in
reviewing the resubmittals.

1.7. COORDINATION:

1.7.1. Coordinate installation of all equipment, ductwork and piping with other trades prior to installation.  Ensure that all
fire dampers, control devices, manual volume dampers, shutoff valves, etc. are accessible for maintenance.  Where
access panels in finished spaces, other than that shown, contractor shall coordinate exact location of panels with
architect prior to installation.

1.7.2. Coordinate routing of ducts and piping with general contractor, architect and other trades. Provide and all necessary
duct transitions for routing ducts around & under structural members, pipes, conduits, etc. All ducts shall be sized not
to exceed .08'' s.p. loss per 100 ft. of length. Contractor shall include all cost in the bid for coring and necessary
duct transitions, pipes and fittings.  Contractor shall include all cost in the bid for everything necessary for a complete
operating plumbing system and heating, ventilating and air conditioning system.

1.7.3. Contractor shall field verify existing conditions and points of connections. Contractor shall include all cost in the bid
for coring, piping and everything necessary for a complete operating plumbing system and heating, ventilating and
air conditioning system.

1.8. DEFINITIONS:

1.8.1. "Provide" shall mean "provide complete in place", that is "furnish and install."

1.8.2. "Piping" shall mean pipes, fittings, valves and all like pipe accessories connected thereto.

1.8.3. "Ductwork" shall mean ducts, plenums, compartments, casings or any like devices, including the building structure,
which is used to convey or contain air.

1.8.4. "Drawing" and "Plans" when referred to are synonymous.

1.8.5. "Mechanical work" shall mean all work specified and shown in the Division 15, "Mechanical", categories.
Mechanical work generally includes:  Heating, Ventilating; Air Conditioning and Plumbing, Piping and Accessories,
and Temperature Controls.

2. PART 2 - PRODUCTS

2.1. The specification of the mechanical products is detailed in the individual specification section of Division 15.

3. PART 3 - EXECUTION

Air intakes/openings to be installed a minimum of 10 feet from all flue vents and plumbing vents. Air
intakes/openings to be installed a minimum of 3 feet from exhaust fans and exhaust air openings.

TERMINATION OF EXHAUST DUCTS (CMC 502.2).

Environmental Air Ducts exhaust shall terminate not less than 3 feet from a property line, 10 feet from a forced air
inlet, and 3 feet from openings into the building. Environmental exhaust ducts shall not discharge onto a public
walkway.

Product Conveying Ducts conveying explosive or flammable vapors, fumes, or dusts shall terminate not less than 30
feet from a property line, 10 feet from openings into the building, 6 feet from exterior walls or roofs, 30 feet from
combustible walls or openings into the building that are in the direction of the exhaust discharge, and 10 feet above
adjoining grade.

Other product-conveying outlets shall terminate not less than 10 feet from a property line, 3 feet from exterior walls
or roofs, 10 feet from openings into the building, and 10 feet above adjoining grade.

Commercial Kitchen Ducts shall terminate in accordance with CMC Section 510.9 or Section 510.10.

3.1. ACCESS DOORS AND PANELS

3.1.1. Wherever volume dampers, fire dampers, (dampers of any type), equipment, controls, valves or other items or parts
of the installation which require periodic inspection maintenance or adjustment are concealed by permanent
non-removable construction, an access panel shall be provided. Access doors and panels for fire and/or smoke
dampers shall be per CMC 607.5. Contractor shall allow for in bid for access doors and panels whether or not they
are shown on plans.

3.2. PROTECTION OF THE RATED STRUCTURE

3.2.1. Contractor shall review all architectural drawings to determine the location of all fire rated structures.  Contractor
shall include in bid all fire and/or smoke dampers, pipe sleeves or any other necessary items or materials needed to
protect pipes or ducts passing through fire rated structures.  Contractor shall include all necessary items or materials
for fire protection whether shown on plans or not.

3.3. ACCESSIBILITY:

3.3.1. All equipment shall be installed so as to be accessible for maintenance, adjustments, manufactures and code
requirements.  Special attention shall be given to motors, belts, air filters, manual valves and control valves,
operating dampers, coils, etc.

3.4. NOISE AND VIBRATION

3.4.1. It is the specific intent of the specification and design conditions that the entire system, including equipment, air
ducts, piping and all other parts, shall be free of excessive vibrations and transmission.  If excessive vibration occurs
in the building as a result of installation, it shall be the responsibility of the Contractor to correct these conditions at
no cost to the owner.

3.5. VIBRATION ISOLATION

3.5.1. Rotating or reciprocating mechanical equipment shall be mounted on or suspended from spring vibration isolators to
prevent vibration and structural borne noise transmission to the building.

3.6. OPERATING INSTRUCTIONS AND SERVICE MANUALS

3.6.1. The Contractor shall carefully prepare five (5) operating instruction and service manuals for the entire system
including all equipment, except Owner-furnished equipment.

3.7. EARTHQUAKE RESTRAINT:

3.7.1. All earthquake resistant designs for mechanical equipment and plumbing systems including water heaters, storage
tanks, air handling units, blower motors and ductwork and piping, shall conform to California Building Code (CBC).

Contractor shall be responsible for installation and anchorage of all mechanical equipment to conform to code
seismic requirements.

3.8. PIPING

3.8.1. All piping shall be secured by bracing at every fourth hanger transversely and every eighth hanger longitudinally.
Bracing shall be done in accordance with the NFPA Code, and as described in paragraph "Sway Bracing for
Protection Against Earthquakes," of that code.

3.8.2. The SMACNA "Guidelines for Seismic Restraints of Mechanical Systems" may be used as a guide.

3.9. IDENTIFICATION OF EQUIPMENT, PIPING, VALVES AND THERMOSTATS

3.9.1. Identify all mechanical equipment (new and existing) and sensors and thermostats (new and existing) shown on plans
with nameplate bearing equipment name and number, using 1" black plastic with 1/2" white letters permanently
mounted by screws in a conspicuous place on equipment and next to thermostats.

Each individual pipe line shall be marked for quick and easy identification in accordance with ANSI/ASME
A13.1-2015 as to content, direction of flow and character of material carried in the pipes by method of stenciling
black letters and flow arrows on the colored background. Prefabricated pipe markers may be used in lieu of
stenciling.

Markers shall be installed and spaced at not more than eight foot intervals and so located that two markers shall be
visible where piping system is exposed.

3.10. PROTECTION OF ELECTRICAL SYSTEMS

3.10.1. Do not route ducts or piping over electrical equipment, switchboards, motor control centers, control panels and the
like. Installation of mechanical and plumbing systems shall meet all the requirements of the National Electrical Code
and other local code requirements.

3.11. GUARANTEE

3.11.1. Furnish a written guarantee for all new systems and work for the period of one year from the date of acceptance of
work by Owner.  Where equipment such as compressors, heat exchangers, water heaters, etc., have a longer
warranty, this shall also be noted in the written guarantee.

3.12. AS-BUILT RECORD DRAWINGS

3.12.1. Provide to Owner drawing files using AutoCAD release 2020 and two sets of as-built record drawings showing exact
installation of mechanical work.

SECTION 15100

HEATING, VENTILATING AND AIR CONDITIONING

PART 1 - GENERAL

1.1. GENERAL CONDITIONS

1.1.1. The general conditions, supplementary conditions and Division One are hereby made a part of this Section.

1.2. SCOPE

1.2.1. Furnish all labor, materials, equipment, appliances and necessary incidentals for the complete installation of all
heating, ventilating and air conditioning systems as shown on the drawings and as specified herein.  This is intended
to describe, generally, the scope of work but shall not be considered as a list of work to be performed under this
contract.  All work necessary for the complete operation of all systems with all fixtures and equipment shall be
provided.

1.3. WORK INCLUDED

1.3.1. The work includes, but necessarily limited to:

1.3.1.1. Duct work and Accessories

1.3.1.2. Fire Dampers

1.3.1.3. Air Distribution

1.3.1.4. Insulation

1.3.1.5. Equipment

1.3.1.6. Test and Balance

1.4. REFERENCE TO THE OTHER SECTIONS

1.4.1. The applicable requirements from the following Sections shall form a part of this section and the Contractor shall
consult them in detail for general and specific requirements.

15050 General Requirements

15150 Piping and Accessories

15200 Temperature Controls

2. PART 2 - PRODUCTS

2.1. DUCTWORK AND ACCESSORIES:

2.1.1. The Contractor shall furnish and install all sheet metal plenums and ductwork shown on plans (round rigid, square
and rectangular); except where otherwise noted sheet metal shall be galvanized steel conforming to the requirements
of California Mechanical Code. Total pressure for system fan(s) (not external static pressure) shall be used for
determining duct construction pressure classification. Contractor shall request this information from mechanical
equipment manufacturer for equipment specified to be used for this project or Mechanical Engineer prior to bidding
project and duct construction if  total pressure for system fan(s) is unknown.

2.1.2. Construction, gauges and installation of ducts shall conform to California Mechanical Code, unless more restrictive
within this specification, and shall have smooth interiors and all seams, braces, stiffeners and hangers shall be on the
outside.  Cross crimp all rectangular ducts regardless of size.

2.1.3. Seal all ductwork seams and joints with Design Polymerics DP 1010 smooth gray duct sealant.

2.1.4. Duct connections to mechanical equipment conveying conditioned air shall be made with Duro Dyne flexible
connector model IDC-343 Insuflex. "R" value = 4.2 waterproof vinyl coating. Duct connections to mechanical
equipment conveying unconditioned air shall be made with Duro Dyne canvas flex connector.

2.1.5. All supply and return air plenums and ducts exterior of the building shall be lined with duct liner insulation.

2.2. FLEXIBLE DUCT

2.2.1. Flexible ducts in unconditioned and indirectly conditioned spaces as described by California Title 24 code - All
supply and return air ducts located in a space between the roof and an insulated ceiling; or in a space directly under
a roof with fixed vents or openings to the outdoors or unconditioned spaces; or in an unconditioned crawl space; or
in other unconditioned spaces shall be as follows.

Flexible duct shall be factory fabricated assembly manufactured by JP Lamborn Company Model MF05R8 or

approved equal. Flexible duct shall consist of a spring steel wire helix covered with a continuous
non-perforated air sealed liner wrapped with fiber insulation having a minimum "R" value = 8 (maximum 2"
thick) covered with reinforced metalized polyester vapor barrier having a maximum permeance of 0.01 US
Perms. The "R" value shall have be labeled on the duct exterior in maximum 3'-0" intervals. Individual lengths
of flexible duct shall be a maximum of FIVE feet long and shall include factory installed galvanized steel
collars. The assembly shall be listed and labeled as Class 1 air duct under UL Standard of Safety UL-181
having a flame spread of not more 25 and smoke developed rating of not more than 50. Flexible duct shall
be installed above ceilings on the end of each duct at the terminal air device. Flexible ducts shall not be
installed at the air terminal device where ducts are exposed to view below ceilings. Flexible ducts shall not be
installed at the air terminal device where ducts are installed in areas without ceilings and exposed to view.

2.2.2. All flexible supply and return air ducts located in conditioned spaces as described by California Title 24 code shall be
as follows.

Flexible duct shall be factory fabricated assembly manufactured by JP Lamborn Company Model MF05 or
approved equal. Flexible duct shall consist of a spring steel wire helix covered with a continuous
non-perforated air sealed liner wrapped with fiber insulation having a minimum "R" value = 4.2 (maximum
1-1/2" thick) covered with reinforced metalized polyester vapor barrier having a maximum permeance of 0.01
US Perms. The "R" value shall have be labeled on the duct exterior in maximum 3'-0" intervals. Individual
lengths of flexible duct shall be a maximum of FIVE feet long and shall include factory installed galvanized
steel collars. The assembly shall be listed and labeled as Class 1 air duct under UL Standard of Safety UL-181
having a flame spread of not more 25 and smoke developed rating of not more than 50. Flexible duct shall
be installed above ceilings on the end of each duct at the terminal air device. Flexible ducts shall not be
installed at the air terminal device where ducts are exposed to view below ceilings. Flexible ducts shall not be
installed at the air terminal device where ducts are installed in areas without ceilings and exposed to view.

2.3. TURNING VANES

2.3.1. Turning vanes shall be installed in all right angle turns in rectangular or square ducts. Vanes shall be double
thickness airfoil type, 1.5 inches apart on embossed vane runner.

2.4. DAMPERS

2.4.1. Provide balancing volume dampers in each branch duct and in each main duct to provide for complete air
balancing.  All rectangular manual volume dampers and motorized dampers shall be opposed blade.

Install 1" wide X 12" long red fluorescent ribbon on all damper handles above ceiling. Ribbon shall be All state
U-RFR15 or approved equal.

2.4.2. Install back draft dampers in all outdoor air intakes and exhaust air ducts and relief air ducts to allow air flow as
shown on plans. back draft dampers shall be Ruskin CBD2 with counter balanced weight to assist damper to open.
Provide access doors to access and adjust counter balanced weight.

2.5. FIRE DAMPERS & FIRE/SMOKE DAMPERS

2.5.1. Fire Dampers and Fire/Smoke Dampers. Furnish and install approved fire dampers or fire/smoke dampers in all
ducts passing through fire walls, ceilings, floors, and required separations to meet code requirements. Access doors
shall be provided with approved steel sleeves.

2.5.1.1. T-Bar Ceiling Fire Damper (Radiation Damper): California State Fire Marshal Listing No. No. 3225-0245:0101.
Ruskin CFD2 OR CFD3.  Provide blankets for tee bar ceilings.

2.5.1.2. Wall Fire Damper: California State Fire Marshal Listing No. 3225-0245:0005. Ruskin IBD2 OR DIBD2. Damper
shall be TYPE ''B''. (blades out of air stream), unless installation requires a register or grille installed on wall at fire
damper location.

2.5.1.3. Wall Fire Smoke Dampers: California State Fire Marshal Listing No. 3235-0245:0126, furnish and install in all ducts
passing through fire rated corridor/hallway walls.  Damper shall be Ruskin FSD60C (Air foil blades).

2.5.1.4. Ceiling Fire Smoke Dampers: California State Fire Marshal Listing No. 3235-0245:0121. furnish and install in all
ducts passing through fire rated corridor/hallway ceilings.  Damper shall be Ruskin FSD60C (Air foil blades).

2.5.1.5. Ceiling Fire Smoke Dampers: California State Fire Marshal Listing No. 3225-0245:113 and 3230-0245:0114
furnish and install in all ducts connected to round neck ceiling diffusers, registers and grilles installed in fire/smoke
rated suspended ceilings. Damper shall be Ruskin DFSDR1 (Round flat blade).

2.5.1.6. Wood Stud Ceiling Fire Damper (Radiation Damper): California State Fire Marshall Listing No. 3225-0245:0123
Ruskin CFD7D (square duct) OR CFDR7-T (round duct).

2.6. AIR DISTRIBUTION

2.6.1. Ceiling diffusers shall be hinged removable perforated plate 24 X 24 lay in tee bar type and surface mounted with
integral opposed blade volume control and removable and rearrangeable cores (cores shall be removable &
rearrangeable without removing diffuser from ceiling) multi-deflection spring clip core. Tee bar type diffusers shall be
Krueger 1240PE (Frame 23) and surface mounted type diffusers shall be Krueger 1240P (Frame 22) or approved
equal. Finish to be baked white acryllic paint.

2.6.2. Ceiling return, exhaust, transfer and relief registers & grilles shall be perforated plate tee bar type and surface
mounted. Tee bar type registers and grilles shall be Krueger 6490 (Frame 23) and surface mounted type shall be
Krueger S80P (Frame 22) or approved equal. Finish shall be baked white acryllic paint. Registers shall have integral
opposed blade volume control.

2.6.3. Supply registers shall be bar type double deflection Krueger 880H or approved equal with integral opposed blade
damper.  Finish to be baked white acryllic paint.

2.6.4. Wall or exposed duct return, exhaust transfer and relief registers and grilles shall be Krueger S80H or approved
equal.  Finish to be baked white acryllic paint. Registers shall have integral opposed blade volume control.

2.6.5. Round supply air diffusers shall be Krueger RM2 or approved equal, four cone, fully adjustable. Finish to be baked
white acryllic paint.

2.7. INSULATION:

2.7.1. Ducts in unconditioned and indirectly conditioned spaces as described by California Title 24 code - All supply and
return air ducts located outdoors; or in a space between the roof and an insulated ceiling; or in a space directly
under a roof with fixed vents or openings to the outdoors or unconditioned spaces; or in an unconditioned crawl
space; or in other unconditioned spaces shall be insulated as follows.

2.7.1.1. Liner used for ducts in unconditioned and indirectly conditioned spaces shall be 2" thick (minimum "R" value = 8).
Duct dimensions shown are net clear inside dimensions after liner has been installed. Fiberglass mat faced duct liner
shall be Johns Manville Permacote Linacoustic per industry standard ASTM C-1071. Flame spread not over 25, fuel
contributed and smoke developed not over 50. Installation shall be per manufacturer recommendations document
AHS-197 dtd 9-04. Supply and return air plenums for rooftop package units shall also have this type duct liner.

2.7.1.2. Thermal duct wrap: All supply and return ductwork in unconditioned and indirectly conditioned spaces, not specified
to be lined shall be insulated with foil back fiberglass blanket 3/4 lb. density, type 75. Ductwork insulation shall be
3" thick. Wrap shall be Johns Manville Microlite XG, FSK wrap, formaldehyde free. Flame spread not over - 25, fuel
contributed and smoke developed not over 50. Minimum "R" value = 8. Installation shall be per manufacturer
recommendations document AHS-197 dtd 9-04.

2.7.2. All supply and return air ducts located in conditioned spaces as described by California Title 24 code shall be
insulated as follows.

2.7.2.1. Liner used for ducts in conditioned spaces shall be 1.5" thick (minimum "R" value = 4.2). Duct dimensions shown are
net clear inside dimensions after liner has been installed. Fiberglass mat faced duct liner shall be Johns Manville
Permacote Linacoustic per industry standard ASTM C-1071. Flame spread not over 25, fuel contributed and smoke
developed not over 50. Installation shall be per manufacturer recommendations document AHS-197 dtd 9-04.
SUPPLY AND RETURN AIR DUCTS INSTALLED IN CONDITIONED SPACES EXPOSED TO VIEW SHALL HAVE THIS
TYPE OF LINER UNLESS OTHERWISE NOTED.

2.7.2.2. Thermal duct wrap: All supply and return ductwork in conditioned spaces, not specified to be lined shall be insulated
with foil back fiberglass blanket 3/4 lb. density. Ductwork insulation shall be 1.5" thick. Wrap shall be Johns Manville
Microlite XG, FSK wrap, formaldehyde free. Flame spread not over - 25, fuel contributed and smoke developed not
over 50. Minimum "R" value = 4.2. Installation shall be per manufacturer recommendations document AHS-197 dtd
9-04.

2.7.3. Refrigerant suction piping and condensate piping inside of building insulation shall be AP Armaflex, Rubatex,
Manville Aerotube or approved equal flexible elastomeric nominal 3/4" wall thickness expanded closed-cell structure.
AP Armaflex Pipe Insulation shall have flame-spread rating of 25 or less and smoke-developed rating of 50 or less as
tested by ASTM E 84.

Pipe insulation in exterior or wet locations shall receive an additional aluminum jacketing for weather proofing to
meet Title 24 code requirements. Jacketing shall be removable at all valves and other items requiring periodic
service.

2.8. EQUIPMENT

2.8.1. H.V.A.C. units shall be as shown on the equipment schedules or Mechanical Engineer approved equal.

2.9. Exhaust fans shall be as shown on the equipment schedules or Mechanical Engineer approved equal

2.10. PIPING:

2.10.1. Gas piping above grade shall be Schedule 40 ASTM A53 black steel pipe.

2.10.2. Condensate piping shall be hard drawn copper tubing Type "M" or "DWV."

2.10.3. Refrigerant suction and liquid piping shall be hard drawn copper type "L", "ACR" cleaned and capped.  Suction piping
shall be insulated.

2.11. LOUVERS:

2.11.1. Louvers shall be Ruskin ELF375DX with bird screen and drain holes in bottom of frame or approved equal.

3. Part 3 - Execution

3.1. SHEET METAL AND DUCTWORK INSTALLATION

3.1.1. All ductwork and plenums exposed to weather shall be sealed watertight.

3.2. DUCTS AND AIR DISTRIBUTION INSTALLATION

3.2.1. All ducts exposed to view shall be installed level and plumb.

3.2.2. All diffusers, grilles, register and air distribution devices shall be installed level. Paint inside of all diffusers, grilles and
register  boxes and all plenums exposed to view, flat back so no bare metal is seen.

3.3. THERMOSTATS, SENSORS, AND CONTROL SYSTEM INSTALLATION

3.3.1. All wiring and thermostat, sensor mounting screws penetrating walls shall be sealed air tight.

3.3.2. Provide 1" thick cork pad between thermostat and wall where thermostat is shown on plans to be installed on inside
of exterior wall.

3.3.3. Provide 1" thick cork pad between sensor and wall where sensor is shown on plans to be installed on inside of
exterior wall.

3.3.4. Provide all necessary wiring, programming, WIFI interface and controls for thermostats and/or sensors to control the
mechanical equipment.

3.4. TEST AND AIR SYSTEMS BALANCE

3.4.1. General Requirements of Balancing Systems

3.4.1.1. All work shall be done under direct supervision of a qualified independent test and balance contractor. Contractor
shall be certified by Associated Air Balance Council (A.A.B.C.) or National Environmental Balancing Bureau
(N.E.B.B.)  This Contractor shall balance, adjust and test the air moving equipment and air distribution, and exhaust
systems as herein specified.

3.4.2. Upon completion of the air conditioning system, the air balance agency shall perform the following tests, compile the
test data, and submit five copies of the complete certified test data to the Owner for evaluation and approval.

3.4.3. Testing and Balancing Procedure: The air balance agency shall perform the following tests, and balance each system
in accordance with the following requirements.

3.4.3.1. Test and adjust blower fan RPM design requirements.

3.4.3.2. Test and record motor load amperes.

3.4.3.3. Make pitot tube travers of main supply and/or return and/or exhaust duct and obtain fan(s) design CFM.

3.4.3.4. Test and record system pressures, suction and discharge.

3.4.3.5. Test and adjust system for design CFM of recirculating air.

3.4.3.6. Test and adjust system for design CFM of outside air.

3.4.3.7. Test and record entering air temperature (D.B. Heating and Cooling).

3.4.3.8. Test and record entering air temperature (W.B. Cooling).

3.4.3.9. Test and record leaving air temperature (D.B. Heating and Cooling).

3.4.3.10. Test and record leaving air temperature (W.B. Cooling).

3.4.3.11. Adjust all main supply and return air duct to proper design CFM.Test and adjust all diffusers, grilles, and registers for
design CFM.

3.4.3.12. Test exhaust fans for design CFM and motor amperage draw.

3.4.3.13. Test and Balance report shall include return air grille CFM readings with minimum outdoor air CFM and maximum
outdoor CFM air quantities.

3.4.3.14. Test and Balance report shall include H.V.A.C. unit CFM readings with minimum outdoor air CFM and maximum
outdoor CFM air quantities.

3.4.3.15. In cooperation with the control manufacturer's representative, set adjustment of automatically operated dampers to
operate as specified, indicated and/or noted.  Testing agency shall check all controls for proper calibrations and list
all controls requiring adjustment by control installers.

3.4.3.16. Balance diffusers, registers and grilles with manual air volume dampers in ducts. Do not balance diffusers, registers
and grilles with opposed blade dampers. Opposed blade dampers shall be open 100%.

3.4.3.17. As part of the work of this contract, the Air Conditioning Contractor shall make any changes (to adjust or replace) in
the pulleys, belts and dampers or the addition of dampers required for correct balance for all equipment at no
additional charge to the Owner.

3.4.3.18. Balance organization shall include an extended warranty of 90 days after completion and acceptance resetting of
any air flow quantities or equipment. The organization shall provide technicians to assist the mechanical designer in
making any tests he may require.

3.4.3.19. Test and Balance report shall include actual measured CFM. and design CFM. with percentage comparison next to
this information. I.E. measured CFM 3% of design CFM.

3.5. TEST REFRIGERANT PIPING SYSTEMS:

3.5.1. Refrigerant piping shall be test in accordance with CMC Section 1116.0 with special attention given to Section "Field
Tests" 1116.2 and Table 1116.2.

3.5.2. Test for each system shall hold pressure for 24 hours with less than 1 P.S.I. change.
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MP-8.1

SECTION 15400

PLUMBING

1. PART 1 - GENERAL

1.1. GENERAL CONDITIONS

1.1.1. All piping shall be manufactured in the United States of America.

1.1.2. The general conditions, supplementary conditions and Division One are hereby made a part of this Section.

1.2. WORK INCLUDED

1.2.1. The work includes, but necessarily limited to:

1.2.1.1. Insulation.

1.2.1.2. Soil, waste, vent and down spout piping.

1.2.1.3. Indirect waste system.

1.2.1.4. Domestic water piping system.

1.2.1.5. Industrial cold water piping system.

1.2.1.6. Trap primer piping system.

1.2.1.7. Natural gas piping system.

1.2.1.8. Air conditioning condensate piping system.

1.2.1.9. Piping specialties.

1.2.1.10. Valves and fittings.

1.2.1.11. Hangers and supports.

1.2.1.12. Testing.

1.3. REFERENCE TO THE OTHER SECTIONS

1.3.1. The applicable requirements from the following Sections shall form a part of this section and the Contractor shall
consult them in detail for general and specific requirements.

15050 General Requirements

2. PART 2 - PRODUCTS

2.1. INSULATION:

2.1.1. All hot, cold and hot water return piping shall be insulated with Manville "Micro-Lok" Fiberglass with "ASJ" jacket.
Flame spread not over 25, fuel contributed and smoke developed not over 50. Use Manville "Zeston" P.V.C. fitting
insulation for pipe fitting and valves. Insulation Thickness shall be as follows per 2022 California Plumbing Code
609.11.2:

2.1.2. Where piping is exposed to view or exterior to building in lieu of factory applied standard all-purpose jacket.  Use
aluminum jacket over “Micro-Lok” insulation

2.2. SOIL, WASTE, VENT SYSTEM AND STORM DRAIN (includes overflow drain piping) PIPING.

2.2.1. All soil, waste, vent and storm drain piping above grade shall be "no-hub" service weight cast iron soil pipe and
fittings with stainless steel band clamps. Country of origin shall be United States of America and clearly marked on
pipe and fittings.

2.2.2. All soil, waste, vent and storm drain piping under concrete building slab and to point 5'-0" outside and 6" above
concrete slabs shall be Schedule 40 acrylonitrile-butadiene styrene (ABS) solid wall plastic pipe and fittings.

2.2.3. Sewer pipe shown on the plumbing drawings from a point five (5) feet outside of building walls shall be polyvinyl
chloride (PVC) schedule 40 plastic gravity sewer pipe and fittings with integral bell and spigot joints.

2.2.4. Soil, waste, vent and storm drain piping shall have cleanouts install in accordance with 2022 C.P.C. Section 719.0.
Note that vertical storm drain piping inside of the building connected to the storm piping outside of the building shall
have cleanouts installed at the base of vertical leaders before it connects to horizontal storm drain piping outside of
the building - 2022 C.P.C. Section 1101.13.1.

2.3. INDIRECT WASTE SYSTEM:

2.3.1. All indirect waste piping underground under building slab to 6" above slab shall be Schedule 40
acrylonitrile-butadiene-styrene (ABS) solid wall plastic pipe and fittings.

2.3.2. All indirect waste piping above building floor shall be "No-Hub" service weight cast iron soil pipe and fittings stainless
steel band clamps and/or above grade Type "DWV" brass or wrought copper fittings conforming to ANSI B16.23 with
solder joints.

2.4. DOMESTIC WATER PIPING SYSTEM:

2.4.1. All water piping above finished floor in building shall be hard drawn copper tubing Type "L" and cast brass or
wrought copper fittings.

2.4.2. All water piping underground, under concrete building slab and to a point 5'-0" outside of building shall be type "K"
copper tubing in single continuous length polyethylene outer tubing.

2.4.3. All water lines underground from a point 5'-0" outside of building walls: 1-1/2" & smaller shall be Schedule 40 PVC.
2'' & larger shall be class 200 PVC gasket & bell end with fittings.

2.5. TRAP PRIMER PIPING SYSTEM:

2.5.1. Trap primer piping above floor shall be hard copper tubing Type “L.”

2.5.2. Trap primer piping underground and below floor shall be hard copper tubing Type “L” installed in poly sleeve.

2.6. NATURAL GAS PIPING SYSTEM:

2.6.1. All piping below grade outside of building shall be polyethylene (PE) pipe and fittings shall be ASTM D 2513, 100
psig working pressure. Standard Dimension Ratio (SDR), the ratio of pipe diameter to wall thickness, 11.5 maximum.

  Socket Fittings: ASTM D 2683

Butt-Fusion Fittings: ASTM D 2513, molded.

2.6.2. Risers shall be manufacturer's standard riser, transition from plastic to steel pipe with 7 to 12 mil thick epoxy coating.
Use swaged gas-tight construction with O-ring seals, metal insert, and protective sleeve. Provide riser supports.

2.6.3. Transition Fittings: Steel to Plastic (PE): are as specified for "riser" except designed for steel to plastic with tapping tee
or sleeve. Coat or wrap exposed steel pipe with heavy plastic coating.

2.6.4. Gas piping 2" and smaller and 6" above finished floors on grade shall be threaded Schedule 40 galvanized pipe
conforming to ASTM A53 with galvanized malleable fittings for screw joint.

2.6.5. Gas piping 2-1/2" and larger and 6" above finished floors on grade shall be welded Schedule 40 conforming to
ASTM A53 black steel pipe with black steel welding fittings. Piping exposed to weather shall be primed and painted
black.

2.6.6. Install gas cocks and flexible connectors at each gas fired equipment, unless otherwise noted (do not install flexible
connectors where gas pipe exceeds 1-1/2").

2.7. AIR CONDITIONING CONDENSATE PIPING SYSTEM:

2.7.1. Air conditioning condensate piping shall be Type “L” hard copper with solder joints.

2.7.2. Condensate piping inside of building insulation shall be AP Armaflex, Rubatex, Manville Aerotube or approved equal
flexible elastomeric nominal 3/4" wall thickness expanded closed-spread rating of 25 or less and smoke-developed
rating of 50 or less as tested by ASTM E 84.

2.8. ACCESS PANELS:

Provide access panels over all valves and other equipment which is concealed in walls over ceilings or furred in.

2.9. PIPING SPECIALTIES:

2.9.1. Tracer wire: Provide on all polyethylene, PVC, CPVC, ABS, plastic pipe below grade-No. 10 AWG, TW insulated
copper wire.  Spiral wrap around complete length of all plastic piping at approximately 24" intervals, terminate
above grade or in yard box with a 24" pipe.

2.9.2. Provide chrome plated angle valves on hot and cold water supply at each plumbing fixture.

2.10. ESCUTCHEONS:

Provide chrome plated steel escutcheons at all locations where pipe passes through walls, floors and ceilings in
finished areas, Provide iron escutcheons in unfinished areas.

2.10.1. Install water hammer arresters at all push button or handle valves, flush valves, foot valves, hose reels, dish and
clothes washers.  Install water hammer arresters in piping where necessary to omit water hammering.

2.10.2. Unions shall be installed after each screw-type valve, connections for all equipment, appliances, and as required for
erection and maintenance.  No unions shall be installed in concealed location.

2.10.3. Sleeves through foundation walls shall be standard weight black steel pipe, flush with walls and two pipe sizes larger
than the pipe passing through. Sleeves shall be caulked to assure a waterproof penetration.  Sleeve diameter for
piping through masonry galvanized sheet steel and shall extend completely through the walls or floor finishing flush
on both sides. Sleeves shall be 1 inch larger than the pipe passing through with caulking to make opening airtight.
Sleeves through fire walls or floor shall be fire stop system assembly, code approved for fire separation rating or wall
plates for all pipes, exposed in finished portions of the buildings. See architectural plans for fire rated structures.

2.11. PIPE HANGERS AND SUPPORTS

2.11.1. Seismically brace all piping and equipment as specified in Section 15050.

2.11.2. Trap arms and similar branches must be firmly secured against movement in any direction.  Closet bends shall be
stabilized by firmly clamping and blocking.  Where vertical closet stubs are used, they must be completely stabilized
against all horizontal movement.

1. Support adjacent to joint, not to exceed eighteen (18) inches (457 mm).
2. Brace at not more than forty (40) foot (12192 mm) intervals to prevent horizontal movement.
3. Support at each horizontal branch connection.
4. Hangers shall not be placed on the coupling.
5. Vertical water lines may be supported in accordance with recognized engineering principles with regard to expansion
and contraction, when first approved by the Administrative Authority Having Jurisdiction.

2.11.3. Rod diameters for horizontal pipe supports:

2.11.4. Use trisolators at all pipe hangers. All hangers for water piping shall be sized for use over trisolator.

2.12. PLUMBING FIXTURES AND EQUIPMENT

2.12.1. Plumbing fixtures and equipment shall be by manufacturer shown on schedules.

3. PART 3 - EXECUTION

3.1. DISINFECTION OF DOMESTIC WATER SYSTEM:

3.1.1. General: Disinfection shall be done only by a commercial disinfecting company. Trident Technologies, Inc. or
approved equal.

3.1.2. The system or parts thereof shall be filled with a water-chlorine solution containing not less than fifty (50) parts per
million of chlorine, and the system or part thereof shall be valved off and allowed to stand for twenty-four (24) hours;
or, the system or part thereof shall be filled with a water-chlorine solution containing not less than two-hundred (200)
parts per million of chlorine and allowed to stand for three (3) hours.

Following the allowed standing time, the system shall be flushed with clean potable water until the chlorine residual
in the water coming from the system does not exceed the chlorine residual in the flushing water.

The procedure shall be repeated if it is shown by bacteriological examination made by an approved agency
(approved by the architect) that contamination persists in the system. The potable water system shall be flushed with
clean potable water until only potable water appears and the water meets the water requirements of the city water
drinking standards and sample will be tested for total coliform. Reports shall be given to architect upon completion.

3.2. TEST AND ADJUSTMENTS:

3.2.1. Soil, waste, vent, condensate and storm drain piping within the building shall be tested with a minimum of 10 foot
head at each joint for a minimum of three hours with no loss in head.

3.2.2. The soil, water and vent piping underground and exterior to building shall be hydrostatic tested to a minimum of 10
feet head above the highest inlet at the adjacent floor level for minimum of (1) hour or longer as necessary to make
complete examination of the piping under test.  The system shall be tight at the all points.

3.2.3. The water piping shall be hydrostatic tested to 125 psig at the highest outlet for minimum for four (4) hours or longer
as necessary to make complete examination of the system under test.  No perceptible loss on gauge shall be
allowed except for temperature change.

3.2.4. Gas piping tests.

3.2.4.1. Pressure.This inspection shall include an air, CO2, or nitrogen pressure test, at which time the gas piping shall stand
a pressure of not less than 10psi (69 kPa) gauge pressure.Test pressures shall be held for a length of time
satisfactory to the Authority Having Jurisdiction, but in no case less than 15 minutes with no perceptible drop in
pressure. For welded piping, and for piping carrying gas at pressures in excess of 14 inches water column pressure

(3.5 kPa), the test pressure shall be not less than 60 psi (414 kPa) and shall be continued for a length of time
satisfactory to the Authority Having Jurisdiction, but in no case for less than 30 minutes. For CSST carrying gas at
pressures in excess of 14inches water column (3.5 kPa) pressure, the test pressure  shall be 30 psi (207 kPa) for 30
minutes.These tests shall be made using air, CO2, or nitrogen pressure and shall be made in the presence of the
Authority Having Jurisdiction.Necessary apparatus for conducting tests shall be furnished by the permit holder.Test
gauges used in conducting tests shall be in accordance with  Section 318.0.

3.2.4.2. No piping work, fixtures, or equipment shall be concealed or covered until they have been inspected and approved
by the Owner's Representative, who shall be notified when the work is ready for inspection.  All work shall be
completely installed, tested as required by this section and the State Ordinances and State Safety Orders, and shall
be leak-tight before inspection is requested.  All tests shall be repeated upon request to the satisfaction of those
making the inspection.

See architectural drawing for exact placement of plumbing fixtures.

Contractor shall hire a 3rd party waterproofing consultant to review the installation of all penetrations through the
weather barrier of the existing buildings.  Consultant shall provide recommendations to endusre that all penetrations
are weather tight.  Consultant shall provide a written report at the completion of the project certifying that all
penetrations are in conformance with hte contract documents and should prevent water from entering the building.
The consultant shall also identify the warrantable life span and maintenance schedule for the penetrations.

Pipe Size Minimum Insulation Thickness

1/2" thru 3/4“ 1"

1" THRU 1-1/2“ 1-1/2"

2" and larger 2"

PIPE HANGER AND SUPPORTS SHALL BE PER 2022 C.P.C. CHAPTER 3 TABLE 313.3

Materials Type of Joints Horizontal Vertical

Cast

Lead and
Okum

5 feet, except 10 feet where 10 foot
lengths are installed. 1,2,3

Base and each floor not
to exceed 15 feet

Compression
Gasket

Every other joint, unless over 4 feet,
then support each joint. 1,2,3

Base and each floor not
to exceed 15 feet

Cast Iron Hubless Shielded
Coupling

Every other joint, unless over 4 feet,
then support each joint. 1,2,3,4

Base and each floor not
to exceed 15 feet

Copper and
Copper Alloys

Soldered,
Brazed,
Threaded or
Mechanical

1-1/2" and smaller, 6 feet
2" and larger, 10 feet

Each floor, not to exceed
10 feet. 5

Steel Pipe for
Water or DWV

Threaded or
Welded

3/4" and smaller, 10 feet
1" and larger, 12 feet

Every other floor, not to
exceed 25 feet. 5

Steel Pipe for Gas Threaded or
Welded

1/2 inch, 6 feet
3/4 and 1 inch, 8 feet
1-1/4 inch and larger, 10 feet

1/2 inch, 6 feet,
3/4 and 1 inch, 8 feet,
1-1/4 inch and larger,
every floor level

Schedule 40 PVC
and ABS DWV

Solvent
Cemented

All sizes, 4 feet. Allow for expansion
every 30 feet. 3

Base and each other
floor. Provide mid-story
guides. Provide for
expansion every 30 feet

CPVC Solvent
Cemented

1" and smaller, 3 feet,
1-1/4" and larger, 4 feet

Base and each floor.
Provide mid-story guides.

CPVC-AL-CPVC Solvent
Cemented

1/2", 5 feet
3/4", 65 inches
1", 6 feet

Base and each floor.
Provide mid-story guides.

Lead Wiped or
Burned

Continuous Support Not to exceed 4 feet.

Steel Mechanical In accordance with standards acceptable to the Administrative
Authority Having Jurisdiction

PEX Cold
Expansion,
Insert and
Compression

1 inch and smaller, 32 inches,
1-1/4 inch and larger, 4 feet

Base and each other
floor. Provide mid-story
guides

PEX-AL-PEX Metal Insert
and Metal
Compression

1/2"
3/4"           All sizes 98"
1"

Base and each other
floor. Provide mid-story
guides

PE-AL-PE Metal Insert
and Metal
Compression

1/2"
3/4"           All sizes 98"
1"

Base and each other
floor. Provide mid-story
guides

PE-RT Insert and
Compression 1" and smaller, 32"

1-1/4" and larger, 4 feet

Base and each other
floor. Provide mid-story
guides

Polypropylene (PP) Fusion weld
(socket, butt,
saddle,
electrofusion),
threaded (metal
threads only),
or mechanical

1" and smaller, 32"
1-1/4" and larger, 4 feet

Base and each other
floor. Provide mid-story
guides

Pipe Size Rod Diameter

1/2" thru 4“ 3/8"

5" thru 8“ 1/2"

10" to 12” 5/8"

EXP. 6/30/26

C
IT

Y
 S

U
B

M
IT

TA
L

  12/05/2025

TE

F

EXP.12-2025

H

S

C-9090

E

T
A

T

CA
O F L I

EN

IL
C I

FR

O

DE

SC
S

RA C
WHI

A

O

RN
I

C
T

ET

I

C
IT

Y
 A

PP
R

O
V

A
L



PL
U

M
BI

N
G

 L
EG

EN
D

, S
C

H
ED

U
LE

S 
A

N
D

 N
O

TE
S

50
1 

G
LE

N
D

O
RA

 A
V

E.
 L

A
 P

UE
N

TE
, C

A
. 9

17
44

REVISIONS

R.S.

FILE NAME

PROJECT NO.: 22008

DATE:   --/--/----

OF            SHEETS

CHECKED

SHEET NO.

A.P.

DRAWN

CONSULTANT

La
 P

ue
nt

e
A

C
TIV

ITY
 C

EN
TE

R

ARCHITECT

westbergwhite
architecture

1775 HANCOCK ST, SUITE 120
SAN DIEGO, CA 92110

619.542.1188  619.542.1663 FAX

C
ity

 o
f L

a 
Pu

en
te

15
90

0 
E.

 M
A

IN
 S

T.
 L

A
 P

UE
N

TE
, C

A
. 9

17
44

H.V.A.C. Design
Plumbing Design

Title 24 Compliance
Energy Analysis

8330 Juniper Creek Lane
San Diego, CA 92126
Tel: (858) 792-1700

A.L.M. PROJECT  NO. 22013
SDGPRELIMINARY PLANS FOR REVIEW ONLY, NOT FOR CONSTRUCTION.

U.T.R. UP THRU ROOF
U.T.F. UP THRU FLOOR

H.P. HORSE POWER

G.C. GENERAL CONTRACTOR

ELECT. ELECTRICAL
D.T.R. DOWN THRU ROOF

CONT. 
D.T.F. DOWN THRU FLOOR

CONTINUATION

B/G BELOW GRADE

FLOORFLR.

DOWN

CONT. 
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DESCRIPTION
POINT OF CONNECTION
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SANITARY VENT
COLD WATER
HOT WATER 

GATE VALVE
BALL VALVE

DENOTES EXISTING

HOT WATER RETURN

REDUCED PRESSURE BACKFLOW PREVENTER
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TRAP PRIMER PIPING

ABOVE FINISHED FLOOR

GALLONS PER MINUTE

LEAVING WATER TEMPERATURE
PRESSURE DROP (FEET OF HEAD)
POUNDS PER SQUARE INCH

UNLESS OTHERWISE NOTED

INVERT ELEVATION
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C.P.C. CALIFORNIA PLUMBING CODE

2.

3.

1.

2.

C

1.

B

3.

1.

2.

A SOIL, WASTE, VENT SYSTEM PIPING.
All soil, waste, vent and storm drain piping above grade shall be "no-hub" service weight
cast iron soil pipe and fittings with stainless steel band clamps. Country of origin shall be
United States of America and clearly marked on pipe and fittings.

All soil, waste, vent and storm drain piping under concrete building slab and to point
5'-0" outside and 6" above concrete slabs shall be Schedule 40 acrylonitrile-butadiene
styrene (ABS) solid wall plastic pipe and fittings.

All sewer pipe shown on the plumbing drawings from a point five (5) feet outside of building
walls shall be polyvinyl chloride (PVC) schedule 40 plastic gravity sewer pipe and fittings
with integral bell and spigot joints.

INDIRECT WASTE SYSTEM:

All indirect waste piping underground under building slab to 6" above slab shall be
Schedule 40 acrylonitrile-butadiene-styrene (ABS) solid wall plastic pipe and fittings.

All indirect waste piping above building floor shall be "No-Hub" service weight cast iron
soil pipe and fittings stainless steel band clamps and/or above grade Type "DWV"
brass or wrought copper fittings conforming to ANSI B16.23 with solder joints.

DOMESTIC WATER PIPING
SYSTEM:

All water piping above finished floor in building shall be hard drawn copper tubing Type
"L" and cast brass or wrought copper fittings.

All water piping underground, under concrete building slab and to a point 5'-0" outside of
building shall be type "K" copper tubing in single continuous length polyethylene outer
tubing.

All water lines underground from a point 5'-0" outside of building walls: 1-1/2" &
smaller shall be Schedule 40 PVC. 2'' & larger shall be class 200 PVC gasket &
bell end with fittings.

Trap primer piping underground ground & below floor shall be hard
copper tubing Type "L" installed in poly sleeve.

Trap primer piping above floor shall be hard copper tubing Type "L".

TRAP PRIMER PIPING SYSTEM:D

2.

1.

E

PIPING
SPECIALTIES:

Tracer Wire:  Provide on all polyethylene, PVC, CPVC, ABS, plastic pipe beolw
grade-No. 10 AWG, TW insulated copper wire.  Spiral wrap around complete length of
all plastic piping at approximately 24" intervals, terminate above grade or in yard box
with a 24" pipe.

4. All soil, waste, vent and storm drain piping shall have cleanouts install in accordance with
2016 C.P.C. Section 719.0. Note that vertical storm drain piping inside of the building
connected to the storm piping outside of the building shall have cleanouts installed at the
base of vertical leaders before it connects to horizontal storm drain piping outside of the
building - 2016 C.P.C. Section 1101.13.1

F

1.

PIPING MATERIAL SCHEDULE

Where piping is exposed to view or exterior to building in lieu of factory applied standard all purpose
jacket.  Use aluminum jacket over "Micro-Lok" insulation.

All hot and hot water return piping shall be insulated with Manville "Micro-Lok" Fiberglass with
"ASJ" jacket. Flame spread not over 25, fuel contributed and smoke developed not over 50.
Use Manville "Zeston" P.V.C. fitting insulation for pipe fitting and valves. Insulation Thickness
shall be as follows:

INSULATION:

2"

1"
Minimum Insulation Thickness

1/2" thru 3/4''
Pipe Size

2'' and larger
1'' thru 1-1/2" 1-1/2"

1.

2.

G TESTING:

Water Testing:

1) Test as follows test piping at 1-1/2 times the existing water pressure for 15min or 80psi which
ever is greater. Per 2015 UPC (section 609.9 pg. 105)

2) Area's with small branch line changes will be tested by using line pressure.

Waste Water Testing:

1) Test as follows: fill piping full of water with a min of 10' head pressure for 15min. Per 2015 UPC
section 712.0 pg.132)

2) In areas where minor piping changes occur. And a full test cannot be done. A running test will
be used to verify a leak proof system.

Gas Pipe Testing:

1) Testing as follows; Fill with air to 10psi for 15min on threaded pipe. And 60psi for 30 min on
welded piping. Per 2015 UPC (section 1213.3).

2) Testing small branch lines that don't require a full system test.  A soap test will occur. Per 2015
UPC (section 1213.0)

Disinfection of Potable water system used for consumption:

1) Fill system with a 50ppm mix of Chlorine to water mixture for 24hrs. Or 200ppm for 3hrs System
shall be valved off and tagged for safety during cleaning. After cleaning occurs the System needs to be
flushed with fresh water until the Chlorine residual level is less than the water used to flush. Per 2015
UPC section 609.9 pg. 106

1a.) Testing water prior to starting any work to find existing conditions of the system.

2) Have water tested after chlorination cleaning has occurred to be sure system is safe for
consumption. Give copies to school district for  their records.

ACCESSIBLE AND
ENERGY CONSERVATION

NOTES:
SEE ARCHITECTURAL PLANS FOR ADDITIONAL
ADA REQUIREMENTS FOR INSTALLATION OF

PLUMBING FIXTURES AND SYSTEMS.

1. THE HEIGHT OF ACCESSIBLE WATER
CLOSETS SHALL MEET ADA & TITLE 24
(CURRENT CBC) REQUIREMENTS
CONTROLS SHALL BE OPERABLE WITH ONE
HAND AND SHALL NOT REQUIRE TIGHT
GRASPING, PINCHING, OR TWISTING OF THE
WRIST.  CONTROLS FOR THE FLUSH VALVES
SHALL BE MOUNTED ON THE WIDE SIDE OF
TOILET AREAS, NO MORE THAN 44 INCHES
ABOVE THE FLOOR.  THE FORCE REQUIRED
TO ACTIVATE CONTROLS SHALL BE NO
GREATER THAN 5 POUNDS FORCE.

2. LAVATORIES ADJACENT TO  FINISHED FACE
OF WALL SHALL BE MOUNTED TO MEET CBC
REQUIREMENTS TO THE CENTER LINE OF
THE FIXTURE.

3. HOT WATER AND DRAIN PIPES ACCESSIBLE
UNDER LAVATORIES SHALL BE INSULATED
OR OTHERWISE COVERED.  THERE SHALL
BE NO SHARP OR ABRASIVE SURFACES
UNDER LAVATORIES.

4. FAUCET CONTROLS AND OPERATING
MECHANISMS SHALL BE OPERABLE WITH
ONE HAND AND SHALL NOT REQUIRE TIGHT
GRASPING, PINCHING, OR TWISTING OF THE
WRIST.  THE FORCES REQUIRED TO
ACTIVATE CONTROLS SHALL BE NO
GREATER THAN 5 LBS.  LEVER-OPERATED,
PUSH-TYPE AND ELECTRONICALLY
CONTROLLED MECHANISMS ARE EXAMPLES
OF ACCEPTABLE DESIGNS.  SELF-CLOSING
VALVES ARE ALLOWED IF THE FAUCET
REMAINS OPEN FOR AT LEAST 10 SECONDS.

5. PARAPLEGIC USE PLUMBING FIXTURE SHALL
BE MOUNTED AT REQUIRED HEIGHTS AS
SPECIFIED BY THE STATE OF CALIFORNIA
BARRIER FREE REQUIREMENTS.

6. WHERE PLUMBING PENETRATES THE AREA
SEPARATION WALL SURFACE, THE SECTION
PASSING THROUGH THE WALL SURFACE,
AND THE FIXTURE CONNECTIONS
ATTACHED THERETO, SHALL BE ONLY OF
METAL.

7. CROSS CONNECTION PROTECTION SHALL
BE PROVIDED AT ALL POTABLE WATER
SUPPLIED APPLIANCES AND EQUIPMENT.

8. WATER HEATER IS ON CALIFORNIA ENERGY
COMMISSION (CEC) LIST.

9. FIXTURES SHALL BE SET LEVEL AND IN
PROPER ALIGNMENT WITH REFERENCE TO
ADJACENT WALLS AND SHALL BE INSTALLED
TO MEET ADA REQUIREMENTS.

10. ALL PLUMBING FIXTURE THAT ARE
SUPPLIED WITH HOT WATER SHALL HAVE
ALL NECESSARY CONTROLS TO LIMIT HOT
WATER SUPPLY TO 110°F. AUTOMATIC
MIXING VALVES SHALL BE INSTALLED.

11. WATER HEATERS AND BOILERS SHALL
COMPLY WITH CURRENT C.P.C. CODES FOR
THERMAL EXPANSION REQUIREMENTS.

ALL THERMOSTATIC MIXING VALVES SHALL COMPLY WITH ASSE 1070, CSA B125.1 OR
ASME 112.18.1 AND TEMPERATURE SHALL BE LIMITED TO 120° F MAX.

PLUMBING EQUIPMENT SCHEDULE
MARK DESCRIPTION

WH
1

WATER HEATER: A.O.SMITH DEL-6S-3
DURA-POWER PREFERRED LIGHT DUTY
COMMERCIAL.  6GAL INPUT 3.0 KW, DIMENSIONS
15-1/2" HIGH X 14.25" DIA.
SHIPPING WEIGHT OF 35 LBS.
FIRST HOR DELIVERY OF 20 USGPH @80°F RISE.
PROVIDE HOLDRITE QUICK STAND™
#40-SWHP-W AND HOLDRITE QS-50 STRAPS

FIXTURE DESCRIPTIONSYMBOL
TRAP

OR
ARMS/WVHWCW

MIN. BRANCH SIZE

PLUMBING FIXTURE SCHEDULE

2'' 4''--1-1/2''WC-1 INTEGRAL ACCESSIBLE (ADA) WATER CLOSET: AMERICAN STANDARD MODEL
2859.128 AFWALL FLOWISE WALL MOUNTED, ELONGATED BOWL
WITH TOP SPUD.
AMERICAN STANDARD 6047.121 FLOWISE MANUAL FLUSH VALVE.
1.28 GALLON FLUSH, SEAT IS AMERICAN STANDARD 5905.100
 HEAVY DUTY OPEN FRONT LESS COVER. COLOR: WHITE

2'' 2'' 2''L-1 3/4'' 3/4'' ACCESSIBLE (ADA) LAVATORY:
AMERICAN STANDARD 9024.004EC DECORUM 20" x18-1/4" WALL
HUNG LAVATORY.
CHICAGO FAUCETS MODEL 802-665CP DECK-MOUNTED MANUAL SINK
FAUCET WITH 4" CENTERS. 0.25 GALLONS PER CYCLE WITH AERATOR.

3''3/4'' 3/4'' 2'' 3''MS-1 MOP SINK:
REGENCY 16GA STAINLESS STEEL  FLOOR MOUNT MOP SINK.
24"x24"x12" BOWL WITH 16" OVERALL HEIGHT.  T&S BRASS AND
BRONZE WORKS B-0665-BSTP-VRS FAUCET WITH TOP BRACE,
QUARTER TURN ETERNA CARTRIGES WITH SPRING CHECK & LEVER
HANDLES, VACUUM BREAKER, THREADED HOSE END.

--3/4''DF-1 2'' 2'' 2'' ACCESSIBLE (ADA) DRINKING FOUNTAIN: ELKAY MODEL
LVRCTL8WSK EZH2O BOTTLE FILLING STATION AND BI-LEVEL ADA
COOLER FILTERED REFRIGERATED LIGHT GRAY. DUAL HEIGHT,
MECHANICAL FRONT BUBBLER BUTTON ACTIVATION. WALL MOUNT
FOR INDOOR/OUTDOOR APPLICATION
104 LBS. F.L.A 6 AMPS, 115 VOLTS, 370 WATTS.

HB-1 HOSE BIBB: ZURN MODEL Z1330-XL ECOLOTROL CERAMIC DISC
WALL HYDRANT WITH STAINLESS STEEL BOX WITH LOCKING
HINGED COVER AND CYLINDER LOCK, VACUUM BREAKER AND
INTEGRAL BACKFLOW PREVENTER.

-3/4'' - - -

AC
1

1
P5

DETAIL IDENTIFICATION NUMBER

REFERENCE NUMBER OF SHEET ON WHICH DETAIL IS DRAWN

UNIT CALL OUT

UNIT NUMBER

FIXTURE UNIT CALCULATION
MARK DESCRIPTION QTY

2022 CPC APPENDIX A
F.U. EACH TOTAL F.U.

WASTE WATER WASTE WATER

WC WATER CLOSET (FLUSH VALVE) 2 4 5 8 10

LAV LAVATORY 2 1 1 2 2

DF DRINKING FOUNTAIN 1 0.5 0.5 0.5 0.5

MS MOP SINK 1 3 3 3 3

HB 1ST HOSE BIBB 1 - 2.5 - 2.5

HB ADDITIONAL HOSE BIBB 2 - 1 - 2

FD FLOOR DRAIN 0 2 - 0 -

FS FLOOR SINK 0 2 - 0 -

TOTALS = 13.5 20

EQUIVALENT WATER FLOW RATE = 35 GPM

WATER HEATER CALCULATION

QTY. FIXTURE GPH TOTAL

2 LAVATORY 8 16

1 MOP SINK 20 20

TOTAL 36

DEMAND FACTOR = 0.3
STORAGE CAPACITY FACTOR = 1

GPM DEMAND FLOW

PRESSURE REQUIRED AT LAST FIXTURE 

MAXIMUM LENGTH OF PIPING 

STATIC HEAD LOSS (15 FT x 0.434) 

TOTAL AVAILABLE FOR FRICTION LOSS

WATER PRESSURE LOSS CALCULATION

25 PSI

100 FEET

6.51 PSI

23.5 PSI

37 GPM

TOTAL DEVELOPED LENGTH (100 x 1.5) 150 FEET

(23.5 x 100) / 150 = 15.6 PSI ALLOWABLE LOSS / 100FT

TYPE "L" HARD TEMPERED COPPER (ABOVE GRADE) 

TOTAL FIXTURE UNITS 23

AVAILABLE PRESSURE 55 PSI

SIZE

1/2''

3/4''

1''

1-1/4''

1-1/2''

2''

COLD WATER (15 PSI / 100 FT LOSS AND 5 FT/S )

PIPE SIZING CHART

0

0

0

0

10

42

FLUSH TANK (FU) FLUSH VALVE (FU)

1/2''

3/4''

1''

1-1/4''

HOT WATER (15 PSI / 100 FT LOSS AND 5 FT/S)

SIZE

2-1/2'' 124

1-1/2''

3

8

16

30

46

115

245

PIPE SIZING BASED ON 15 PSI / 100 FT LOSS  AND 5FT/SEC

3

8

16

30

FLUSH TANK (FU)

46

FD-1 FLOOR DRAIN: ZURN ZN-415-P-5B DURA COATED CAST IRON BODY
WITH BOTTOM OUTLET. COMBINATION INVERTABLE MEMBRANE
CLAMP AND ADJUSTABLE TYPE B 5'' DIA. BRONZE STRAINER

2''- - 2'' 2''

FS-1 3''- - 2'' 3''

TP-1 TRAP PRIMER: PRECISION PLUMBING PRODUCTS P1-500, 1/2''
CONNECTION. PROVIDE ACCESS DOOR. USE DISTRIBUTION UNIT DU4
FOR INSTALLATIONS SERVING UP TO 4 TRAPS.

-3/4'' - - -

TP-2 TRAP PRIMER: PRECISION PLUMBING PRODUCTS MP-500, 1/2''
CONNECTION. 120V.  USE DISTRIBUTION UNIT DU4 FOR
INSTALLATIONS SERVING UP TO 4 TRAPS. COORDINATE WITH
ELECTRICAL. PROVIDE ACCESS DOOR.

-3/4'' - - -

FLOOR SINK: ZURN Z1900 CAST IRON BODY WITH ACID RESISTING
PORCELAIN ENAMEL, 12'' SQUARE, 6'' DEEP, FULL GRATE WITH 1/2''
SQUARE HOLES, AND ANTI SPLASH INTERIOR DOME STRAINER.
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WH

11

22

33

44

55

6

B

CA

CA

6

4" C.O.T.G.

4" S

SEE CIVIL FOR CONTINUATION.
4" SANITARY WASTE I.E. 49" B.F.F.

1-1/2" C.W. BELOW GRADE
REQUIRES 38 G.P.M. @55PSI SEE CONTINUATION ON P-2B

SEE CONTINUATION
ON P2A.

4" C.O.T.G.
SEE CONTINUATION
ON P-2A.

MS-1

WC-1
L-1

DF-1
HB-1HB-1

WC-1
L-1

DRYWELL

SEE CIVIL FOR CONTINUATION

FS-1
4" C.O.T.G.
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P-2

PLUMBING SITE PLAN
SCALE:  1/8'' = 1'-0''
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WH

4" C.O.T.G.

4" S

4" S CONTINUED ON P-2

2" V A/C

2" W B/F
4" S B/F

2" V A/C
2" VTR

2" V A/C

2" W B/F

4" S B/F
2" V A/C

2" VTR

2" V B/F

FD-1

MS-1

DF-1
L-1

L-1WC-1

WC-1

4" S B/F

2" V A/C

2" W B/F

FD-1

2" W B/F

2" V B/F

DFC-1

DRYWELL

3/4" CONDENSATE FROM
ROOF.  RUN ABOVE CEILING
TO DISCHARGE INTO
EXTERIOR FLOOR SINK.
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DRESSING RM.
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STAFF
OFFICE
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CORRODOR 1
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STAFF
DRESSING RM.
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GIRLS
DRESSING RM.

110

CORRIDOR 2
111

ROOF
ACCESS

SI-1
3" W.

2" VTR
DFC-2

3/4" CD

2" VTR

4" C.O.T.G.

3/4" CD

DRYWELL
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P-2A

PLUMBING FLOOR PLAN - WASTE AND VENT
SCALE:  1/4'' = 1'-0''

ENLARGED AREA

KEY PLAN
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WH

WC-1
L-1

MS-1

L-1
WC-1

3/4" H.W. & 3/4"
C.W. TO L-1

1-1/2" C.W.

DF-1

3/4" C.W. TO HB-1

3/4" H.W. & 3/4"
C.W. TO L-1

3/4" C.W. TO DF-1
AND HB-1

1-1/2" C.W.

1-1/2" C.W.
3/4" H.W.

3/4" H.W.
1-1/2" C.W.

3/4" H.W.
3/4" C.W.

3/4" H.W.
1-1/2" C.W.

1-1/2" C.W.

3/4" H.W. & 3/4"
C.W. TO MS-1

TP-1 IN WALL
WITH ACCESS
PANEL

TP-1 IN WALL
WITH ACCESS
PANEL

1-1/2" C.W. BELOW
GRADE.  SEE CIVIL
FOR CONTINUATION.

1-1/2" C.W. RISER
WITH SOV.

WH-1 ON
SHELF.

TP-1 IN WALL
WITH ACCESS
PANEL

ABOVE CEILING

HB-1

 
STORAGE

106

BOYS
DRESSING RM.

107

GENDER
NEUTRAL 2

112

GENDER
NEUTRAL 1

103

 
JANITOR

104

ELECT./IDF
ROOM

105

STAFF
OFFICE
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CORRODOR 1
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STAFF
DRESSING RM.

109

GIRLS
DRESSING RM.

110

CORRIDOR 2
111

ROOF
ACCESS

3/4" C.W. TO HB-1

TP-2 IN WALL SERVING
EXTERIOR FS.

HB-1
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P-2B

PLUMBING FLOOR PLAN - WATER
SCALE:  1/4'' = 1'-0''

KEY PLAN

ENLARGED AREA

C
IT

Y
 S

U
B

M
IT

TA
L

  12/05/2025

TE

F

EXP.12-2025

H

S

C-9090

E

T
A

T

CA
O F L I

EN

IL
C I

FR

O

DE

SC
S

RA C
WHI

A

O

RN
I

C
T

ET

I

C
IT

Y
 A

PP
R

O
V

A
L



1

5

6

CA

CA

1

5

6

ROOF
ACCESS

HP-1

3/4" CONDENSATE D.T.R.  SEE
CONTINUATION ON P-2A.

2" VTR
2" VTR

2" VTR

PL
U

M
BI

N
G

 R
O

O
F 

PL
A

N

50
1 

G
LE

N
D

O
RA

 A
V

E.
 L

A
 P

UE
N

TE
, C

A
. 9

17
44

REVISIONS

R.S.

FILE NAME

PROJECT NO.: 22008

DATE:   --/--/----

OF            SHEETS

CHECKED

SHEET NO.

A.P.

DRAWN

CONSULTANT

La
 P

ue
nt

e
A

C
TIV

ITY
 C

EN
TE

R

ARCHITECT

westbergwhite
architecture

1775 HANCOCK ST, SUITE 120
SAN DIEGO, CA 92110

619.542.1188  619.542.1663 FAX

C
ity

 o
f L

a 
Pu

en
te

15
90

0 
E.

 M
A

IN
 S

T.
 L

A
 P

UE
N

TE
, C

A
. 9

17
44

H.V.A.C. Design
Plumbing Design

Title 24 Compliance
Energy Analysis

8330 Juniper Creek Lane
San Diego, CA 92126
Tel: (858) 792-1700

A.L.M. PROJECT  NO. 22013
SDGPRELIMINARY PLANS FOR REVIEW ONLY, NOT FOR CONSTRUCTION.

P-3

PLUMBING ROOF PLAN
SCALE:  1/8'' = 1'-0''
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PRIMARY CONDENSATE DRAIN TRAP DETAIL
NOT TO SCALE 3PD6024B

H

J

L

DRAIN PAN TRAPPING FOR MODULE UNDER NEGATIVE PRESSURE

H = (1'' FOR EACH 1'' OF MAXIMUM NEGATIVE PRESSURE) + 1''
J = 1/2 H

L = H + J + PIPE DIAMETER + INSULATION

DRAIN PAN TRAPPING FOR MODULE UNDER POSITIVE PRESSURE

K

H

K = MIN. 1/2''

H = 1/2'' PLUS MAXIMUM
TOTAL STATIC PRESSURE

DRAIN PAN

DRAIN PAN

NOT TO SCALE

PIPE HANGER AND SUPPORT TABLE 3

PIPE HANGER AND SUPPORTS SHALL BE PER 2019 C.P.C. CHAPTER 3 TABLE 313.3

Materials Type of Joints Horizontal Vertical

Cast

Lead and Okum 5 feet, except 10 feet where 10 foot
lengths are installed. 1,2,3

Base and each floor not to
exceed 15 feet

Compression
Gasket

Every other joint, unless over 4 feet,
then support each joint. 1,2,3

Base and each floor not to
exceed 15 feet

Cast Iron Hubless Shielded
Coupling

Every other joint, unless over 4 feet,
then support each joint. 1,2,3,4

Base and each floor not to
exceed 15 feet

Copper and Copper
Alloys

Soldered,
Brazed,
Threaded or
Mechanical

1-1/2" and smaller, 6 feet
2" and larger, 10 feet

Each floor, not to exceed
10 feet. 5

Steel Pipe for Gas Threaded or
Welded

1/2 inch, 6 feet
3/4 and 1 inch, 8 feet
1-1/4 inch and larger, 10 feet

1/2 inch, 6 feet,
3/4 and 1 inch, 8 feet,
1-1/4 inch and larger,
every floor level

Schedule 40 PVC
and ABS DWV

Solvent
Cemented

All sizes, 4 feet. Allow for expansion
every 30 feet. 3

Base and each other floor.
Provide mid-story guides.
Provide for expansion
every 30 feet

CPVC Solvent
Cemented

1" and smaller, 3 feet,
1-1/4" and larger, 4 feet

Base and each floor.
Provide mid-story guides.

1. Support adjacent to joint, not to exceed eighteen (18) inches (457 mm).
2. Brace at not more than forty (40) foot (12192 mm) intervals to prevent horizontal movement.
3. Support at each horizontal branch connection.
4. Hangers shall not be placed on the coupling.
5. Vertical water lines may be supported in accordance with recognized engineering principles with regard to expansion and contraction, when first
approved by the Administrative Authority Having Jurisdiction.

MDH1015NOT TO SCALE

STRUCTURE ABOVE DETAIL

UNISTRUT

STRUT PIPE CLAMP
(TYP.)

PIPE (TYP.)

THREADED ROD AND
ANGLE SUPPORT. SEE
STRUCTURAL PLANS FOR
MATERIALS AND
SECURING TO
STRUCTURE ABOVE

PIPE SUPPORT (TWO PIPES) FROM

PIPE ON CLEVIS HANGER SUPPORT 
FROM STRUCTURE ABOVE DETAIL
NOT TO SCALE MDH1023

THREADED ROD AND
ANGLE SUPPORT. SEE
STRUCTURAL PLANS FOR
MATERIALS AND
SECURING TO
STRUCTURE ABOVE

PIPE 

CLEVIS HANGER

2

1

S001
19
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