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MECHANICAL LEGENDS, ABBREVIATIONS, & GENERAL NOTES

M0.01

GENERAL NOTES

 DETAIL DESIGNATION

POINT OF CONNECTION

GATE VALVE WITH HOSE CONNECTOR

PRESSURE REDUCING VALVE

SAFETY OR PRESSURE RELIEF VALVE

L/D

INDIRECT DRAIND

(UNDER ARCH SECTION)

1

1

DIFFERENTAIL PRESSURE TRANSMITTER

TEMPERATURE TRANSMITTER

LINEAR AIR BAR DIFFUSER, CFM

UNDER ELECTRICAL SECTION AND INSTALL  

WALL LOUVER (UNDER ARCH SECTION)

D/L

U/C

DP

P

EXHAUST RETURN

LINEAR SLOT DIFFUSER, CFM

TIMER SWITCH

150 
6X6

FOR ROUND DUCT. 360 CFM

CAPPED DUCTWORK

CONICAL TAP

360

M1

A

1

FS

POC

FS

SHEET NOTE

MAV

AAV

PRV

CV

GLV

GV

REFERENCE

TEMPERATURE GAGE W/ THERMOWELL

PRESSURE GAGE WITH COCK

CONCENTRIC REDUCER

ECCENTRIC REDUCER

COMBINATION SMOKE & FIRE DAMPER

RETURN OR RELIEF AIR DUCT - SECTION

SUPPLY OR OUTSIDE AIR DUCT - SECTION

DROP IN DIRECTION OF AIRFLOW

RISE IN DIRECTION OF AIRFLOW

48" X 24" DUCT FIRST DIMENSION  

BDD

FD

SFD SFD

BACKDRAFT DAMPER

MANUAL VOLUME DAMPER

MOTORIZED DAMPER

FIRE DAMPER

BDD

VD

CORNER THROW

FLEXIBLE DUCT

PS

PTTP

PIPE GUIDE

EJ
EXPANSION JOINT 

FLANGE

TRANSITION - RECTANGULAR TO

RECTANGULAR OR ROUND TO ROUND
TRANSITION - RECTANGULAR TO

48X24(L)

R

L= 1" THICK      2L= 2" THICK

R

MAKE-UP WATER

ABBREV.

INDUSTRIAL WATER 

COEFFICIENT OF PERFORMANCE

EAG

DRAWING

ARCH

CONSTANT AIR VOLUME

MIN.

NOISE CRITERIA VAV

RLA

          QUANTITIES SPECIFIED IN THESE PLANS, IN ACCORDANCE WITH THE ASSOCIATED AIR BALANCE (AABC)
          NATIONAL STANDARDS.
    E    OUTSIDE AIR CERTIFICATION: THE SYSTEMS SHALL PROVIDED THE MINIMUM OUTSIDE AIR AS SHOWN ON THE
          MECHANICAL DRAWINGS, AND SHALL BE MEASURED AND CERTIFIED BY THE INSTALLING LICENSED C-20
          MECHANICAL CONTRACTOR.

INSTALLATION OF ALL LABOR AND MATERIALS NECESSARY FOR COMPLETE AND OPERATIONAL HVAC SYSTEMS.

2. ALL WORK SHALL BE IN ACCORDANCE WITH ALL CODES, RULES, AND REGULATIONS OF GOVERNING AGENCIES AND SHALL COMPLY WITH
THE REQUIREMENTS OF THE SERVING  UTILITY COMPANIES.

3. ALL DUCTWORK, INSULATION, EQUIPMENT AND INSTALLATION SHALL CONFORM TO THE LATEST EDITION OF CALIFORNIA ADMINISTRATIVE
CODE TITLE 24 AND C.M.C. DUCT MATERIALS AND CONSTRUCTION SHALL BE PER CHAPTER 6 OF C.M.C. SEAL DUCTS FOR 1% LEAKAGE

5. CALIFORNIA MECHANICAL CODE SECTION 608, CONTRACTOR SHALL PROVIDE SHUTOFF FOR SMOKE CONTROL FOR ALL AIR-MOVING
SYSTEMS SUPPLYING AIR IN EXCESS OF 2,000 CUBIC FEET PER MINUTE TO ENCLOSED SPACES WITHIN BUILDINGS. AUTOMATIC SHUTOFF
SHALL BE ACCOMPLISHED BY INTERRUPTING THE POWER SOURCE OF THE AIR-MOVING EQUIPMENT UPON DETECTION OF SMOKE IN THE
MAIN SUPPLY AIR DUCT SERVED BY SUCH EQUIPMENT. SMOKE DETECTORS WHICH WILL DETECT PRODUCTS OF COMBUSTION OTHER
THAN HEAT AND WHICH COMPLY WITH THE CALIFORNIA BUILDING CODE, SHALL BE LABELED BY AN APPROVED AGENCY FOR AIR-DUCT

6. INFORMATION GIVEN ON THE DRAWING IS AS EXACT AS POSSIBLE BUT DIAGRAMMATIC.   ABSOLUTE ACCURACY IS NOT GUARANTEED, AND
THE CONTRACTOR SHALL OBTAIN AND VERIFY EXACT LOCATIONS, MEASUREMENTS, LEVEL, SPACE REQUIREMENTS, POTENTIAL
CONFLICTS WITH OTHER TRADES AT THE SITE AND SHALL SATISFACTORILY ADAPT HIS WORK TO ACTUAL CONDITIONS AT THE BUILDING.

7. COORDINATE AND ADJUST ALL WORK BETWEEN TRADES IN ORDER TO ACCOMPLISH A COORDINATED, INTEGRATED AND EFFICIENT

STRUCTURAL, ELECTRICAL, PLUMBING AND FIRE PROTECTION SYSTEMS.  WHERE   INTERFERENCES EXIST TRANSITION TO SUITABLE
RECTANGULAR DUCTWORK TO MAINTAIN REQUIRED CEILING HEIGHT.

9. INSTALL THE HVAC SYSTEMS IN CONFORMANCE WITH SOUND AND SECURITY REQUIREMENTS SPECIFIED BY OTHER DISCIPLINES. DUCT
LINER IS NOT USED UNLESS SPECIFIED BY ACOUSTICAL.  OTHERWISE SEAL AROUND ALL PENETRATIONS OF WALLS  AND FLOORS AND
PER FIRE STOPPING REQUIREMENTS.  PROVIDE  SOUND BOOTS OF 3-LB DENSITY FIBER BOARD AT PLENUM  WALL PENETRATION FOR

AUTHORIZATION FROM THE STRUCTURAL ENGINEER AND ARCHITECT.

12. PROVIDE MANUAL VOLUME DAMPER UPSTREAM OF EACH AIR INLET/OUTLET TO FACILITATE PROPER BALANCE, WHETHER SHOWN OR NOT.
VOLUME DAMPER AT DIFFUSERS AND REGISTER OBD'S IF INSTALLED SHALL NOT BE USED FOR AIR BALANCING.

13. SEAL ALL OPENINGS AROUND PIPING AND DUCTWORK PENETRATING FIRE RESISTIVE RATED WALLS AND FLOORS TO MAINTAIN RATING
INTEGRITY.

PLATFORMS AND HAND RAILS FOR SERVICE, AND SEPARATE LOCK OUT TAG OUT DISCONNECTS.  COMPLY WITH ALL OSHA AND UNION
MAINTENANCE SERVICE REQUIREMENTS.  COMPLY WITH ALL COLLEGE SECURITY AND ENVIRONMENTAL REQUIREMENTS FOR PERSONAL
SAFETY, AND DISPOSAL OF MATERIALS.

15. INSTALL EQUIPMENT IN ACCESSIBLE LOCATIONS AND PROVIDE ADEQUATE SERVICE CLEARANCE 4 FT FOR NORMAL MAINTENANCE
WITHOUT REMOVING ARCHITECTURAL, ELECTRICAL OR STRUCTURAL ELEMENTS.

18. IN CONCEALED IN-ACCESSIBLE CEILING  PROVIDE REMOTE MANUAL VOLUME DAMPER REGULATOR OPERATOR AT ACCESSIBLE LOCATION.

19. ALL CURBS, ROOF JACKS AND EQUIPMENT SUPPORT PADS SHALL BE COMPATIBLE WITH ROOFING SYSTEM.

20. REFER TO PLUMBING DRAWINGS OR ALL CONDENSATE DRAIN PIPING. REFER TO MECHANICAL FOR CONDENSATE TRAP DEPTH
REQUIREMENTS.

21. A MAINTENANCE LABEL SHALL BE AFFIXED TO MECHANICAL EQUIPMENT. A MAINTENANCE MANUAL SHALL BE PROVIDED FOR THE

24. WHERE ATTIC OR ABOVE CEILING IS TO BE USED AS RETURN PLENUM, IT SHALL CONTAIN NO COMBUSTIBLE MATERIALS, PLASTIC PIPE OR
RUBBER INSULATION.  ALL CEILING MATERIALS SHALL BE NON-COMBUSTIBLE OR APPROVED  FOR PLENUM  INSTALLATION.

25. PROVIDE WALL OPENING ABOVE CEILING LEVEL FOR RETURN AIR IN EACH ROOM AS REQUIRED.

26. FIRE DAMPERS INSTALLED IN DUCTWORK SYSTEM WITHOUT ELECTRIC ACTUATOR SHALL BE U.L. LISTED DYNAMIC TYPE (SPRING

EDITION.

30. GENERAL CONTRACTOR SHALL COMPLY/ SUBMIT CONSTRUCTION WASTE MANAGEMENT PER SEC.5-408.1

STAINLESS STEEL  SS OR *

APPLICABLE CODES

SIDE WALL SUPPLYSWS
SWR

SIDE WALL EXHAUSTSWE

SIDE WALL TRANSFERSWT

RATING CONDITIONS. MOTORS IN SPACE CONDITIONING EQUIPMENT AND TERMINAL UNITS THAT OPERATE ONLY WHEN  PROVIDING HEATING
TO THE SPACE SERVED ARE EXCEPTED.

NOTES FOR CCR T24 MANDATORY MEASURES

NEW EQUIPMENT DESIGNATION

RETURN / EXHAUST AIR FLOW DIRECTION

SHEET NO. WHERE SECTION DRAWN

SECTION DESIGNATION

NEAREST APPROVED RECEPTOR

NEAREST APPROVED RECEPTOR

FLOOR SINK (SEE PLUMBING)

MANUAL AIR VENT TO BE PIPED TO 

AUTOMATIC AIR VENT TO BE PIPED TO

DIFFERENTIAL PRESSURE

3-WAY CONTROL VALVE

2-WAY CONTROL VALVE

ACCESS PANEL/ ACCESS DOOR

LOUVERED DOOR FULL HEIGHT

D

AP/AD

E

M-2

E-1

REVISION TAG

UNDER MECHANICAL SECTION)

CONICAL TAP W/MANUAL VOLUME DAMPER

PRESSURE TRANSMITTER

DOOR LOUVER (UNDER ARCH SECTION)

UNDERCUT DOOR (UNDER ARCH SECTION)

NO. & SIZE OF SLOTS, LENGTH,

NO. & SIZE OF SLOTS, LENGTH,

6"X6"WALL REGISTER, 150 CFM

DUCT MOUNTED SMOKE DETECTOR (PROVIDE

CEILING DIFFUSER, ADAPTER

CEILING GRILLE OR REGISTER

FLEXIBLE DUCT CONNECTOR

WL

T

CARBON DIOXIDE SENSOR  

ROOM THERMOSTAT  

(4)3/4"X5'-0"

(4)3/4"X5'-0"
LSD 300

LBD 300

SHEET NUMBER

RV

CIRCUIT SETTER

CHECK VALVE

GLOBE VALVE 

BALL VALVE

GATE VALVE

BUTTERFLY VALVE

DETAIL

FLOW MEASURING STATION

FLEXIBLE PIPE CONNECTOR

PRESSURE & TEMPERATURE TEST PLUG

DESCRIPTION

HOT WATER RETURN

HOT WATER SUPPLY

ELBOW WITH TURNING VANE PIPE ELBOW DOWN

EXHAUST AIR DUCT - SECTION

ROUND DUCT OR RISER - SECTION

(QUADRANT BALANCING DAMPER)

M OR MD
M OR MD

48X24 * 

D

R

48X24 * 

D

R

CEILING DIFFUSER

THERMAFUSER SUPPLY

CEILING DIFFUSER

CEILING DIFFUSER

3-WAY THROW

CEILING DIFFUSER

4-WAY THROW

DIFFUSER (AS NOTED ON DWG.)

2-WAY THROW

FACES VIEWER (* MEANS STAINLESS STEEL)

PS

FS
FS

PRESSURE SWITCH

PLUG VALVE

FLOW SWITCH

ANCHOR

STRAINER

UNION

PIPE TEE DOWN

PIPE TEE UP

DESCRIPTION

48X24(L)

SYMBOL

DOUBLE

C

E

SINGLE

DUCT WITH INTERNAL LINING

ROUND RADIUS ELBOW

ROUND

COLD SUPPLY AIR DUCT

RETURN AIR DUCT

EXHAUST AIR DUCT

LEGEND

C

E

ABBREV. SYMBOL

HWR

HWS

MU

V

IW

MU

V

PIPE ELBOW UP

CAPPED PIPE

VENT

LEGEND

HWS

IW

HWR

CAPPED FOR FUTURECFF

ENERGY EFFICIENCY RATIO

BRITISH THERMAL UNIT PER HOUR

ARCHITECT OR ARCHITECTURAL

EF EXHAUST FAN

COP

DS

DWG

(E)

EER

DIFF

DN

DB

CV

DUCT SILENCER

EXHAUST AIR GRILLE

EXISTING

CONSTANT VOLUME

DRY-BULB

DOWN

DIFFUSER

CFM

CFH
CD

CLG

B

BHP

CAV
BTUH

CEILING DIFFUSER
CUBIC FEET PER HOUR

CUBIC FEET PER MINUTE
CEILING

BRAKE HORSE POWER

BOILER

P PUMP

MOTOR CONTROL CENTER

THOUSAND BTU PER HOUR

IN. W.G. INCH OF WATER GAGE

MCC

NC

OSA

OPNG

LBS

MAX.
MCA

KBTUH

OUTSIDE AIR

MINIMUM

OPENING

MINIMUM CIRCUIT AMP
MAXIMUM

POUNDS

HZ

HP

FCU

FLA

FPI

FPM

°F OR F

HORSEPOWER

HERTZ

DEGREES FAHRENHEIT

FEET PER MINUTE

FINS PER INCH

FULL LOAD AMP.

FAN COIL UNIT

VARIABLE AIR VOLUME

VENT THROUGH ROOFVTR

REVOLUTIONS PER MINUTE

SUPPLY AIR

SUPPLY AIR GRILLE

UP THROUGH ROOF

SOUND TRAP

TRANSFER GRILLE

TYPICAL

UNLESS NOTED OTHERWISE

SQUARE FEET  

STATIC PRESSURE

UTR

UNO

TYP

TG

ST

SAG

SA

RPM

S.P.

SF

ABOVE FINISHED FLOORAFF

AHU

AMB.

AIR HANDLING UNIT

AMBIENT EXTERNAL STATIC PRESSURE

ABBREVIATIONS

EXH

ESP

ENT ENTERING

EXHAUST

RUNNING LOAD AMP

RETURN AIR GRILLE

RETURN AIRRA

RAG

CAPPED FOR FUTURECFF

RETURN AIR DUCT W/ BELLMOUTH OPENING
W/ WIREMESH SCREEN AT AIR INLETVD

QTY. QUANTITY

3. VENTILATION
A    BUILDING  SHALL BE VENTILATED AS PROVIDED FOR ON THE PLANS.
B    GRAVITY OR AUTOMATIC DAMPERS INTERLOCKED AND CLOSED ON FAN SHUTDOWN SHALL BE PROVIDED ON

THE OUTSIDE AIR INTAKES AND DISCHARGES OF ALL SPACE CONDITIONING AND EXHAUST SYSTEMS.
C    ALL GRAVITY VENTILATING SYSTEMS SHALL BE PROVIDED WITH AUTOMATIC OR READILY ACCESSIBLE

           MANUALLY OPERATED DAMPERS IN ALL OPENINGS TO THE OUTSIDE, EXCEPT FOR COMBUSTION AIR OPENINGS.
    D    AIR BALANCING: ALL SPACE CONDITIONING AND VENTILATION SYSTEMS SHALL BE BALANCED IN THE

1. UNLESS OTHERWISE NOTED, THE WORK DESCRIBED ON THE PLANS AND SPECIFICATIONS SHALL INCLUDE THE FURNISHING  AND

MAXIMUM.

4. ALL EQUIPMENT, DUCTWORK AND PIPING INSTALLATION SHALL BE SEISMICALLY BRACED IN ACCORDANCE WITH THE LATEST EDITION OF
CALIFORNIA BUILDING AND MECHANICAL CODES. HANGING PIPES AND DUCTS ISAT, ROOF SUPPORT PHP DESIGN, AND/OR MASON VIBREX
DESIGN.

INSTALLATION AND SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS'S INSTALLATION INSTRUCTIONS. SUCH DEVICES
SHALL BE COMPATIBLE WITH THE OPERATING VELOCITIES, PRESSURES, TEMPERATURES AND HUMIDITIES OF THE SYSTEM.   WHERE AN
ELECTRICAL CENTRAL FIRE ALARM DETECTION OR ALARM SYSTEM IS PROVIDED FOR THE BUILDING, THE SMOKE DETECTORS REQUIRED
BY THIS SECTION SHALL BE FURNISHED AND SUPERVISED BY SUCH SYSTEM  AND SHALL ACTIVATE THE SHUTDOWN.  REFER TO OTHER
DOCUMENTS FOR SMOKE CONTROL AND SMOKE EVACUATION SPECIFIC REQUIREMENTS AND CONTROLS.

INSTALLATION. PROVIDE FOR PHASING AND TEMPORARY SYSTEMS REQUIRED TO COMPLETE THE WORK ON SCHEDULE IN CONFORMANCE
WITH THE PROJECT DOCUMENTS.

8. COORDINATE EXACT LOCATION OF ALL CEILING DIFFUSERS, REGISTERS AND GRILLES WITH LIGHTING LAYOUT, CEILING TILE PATTERN
WITH ARCHITECTURAL REFLECTED CEILING PLANS. IN CASE OF CONFLICT, ARCHITECTURAL REFLECTED CEILING PLANS WILL TAKE
PRECEDENCE. WHERE CEILING IS EXTREMELY TIGHT,  CAREFULLY COORDINATE DUCT SIZES AND ROUTING WITH ARCHITECTURAL,

RETURN AIR ABOVE CEILING.

10. FIELD COORDINATE THE EXACT LOCATION OF ALL TEMPERATURE SENSORS, THERMOSTATS WITH ANY EQUIPMENT, SHELVING, RACKS,
CABINETS OR OTHER FACILITY SUPPLIED FURNITURE AND EQUIPMENT, BASED ON THE ARCHITECTURAL DRAWINGS.

11. UNLESS SPECIFICALLY SHOWN ON THESE PLANS, NO STRUCTURAL MEMBER SHALL BE CUT, DRILLED OR NOTCHED WITHOUT WRITTEN

14. CONTRACTOR SHALL COORDINATE DEVICES REQUIRING ACCESS. PROVIDE CEILING, WALL OR FLOOR ACCESS PANELS FOR TERMINAL
BOXES, VALVES, COMBINATION SMOKE/FIRE DAMPERS AND VOLUME DAMPERS, ACTUATORS, BACK-DRAFT DAMPERS AS REQUIRED.
COORDINATE WITH ARCHITECT FOR EXACT LOCATION AND FINAL COUNT OF ACCESS PANELS. MINIMUM SIZE OF ACCESS PANELS SHALL BE
18" X 18".  THE MINIMUM CLEARANCE WORKING SPACE AROUND AND CLEAR FOR MAINTENANCE SHALL BE 4 FT.  PERMANENT PROVIDE

16. FLEXIBLE DUCT LENGTH SHALL NOT EXCEED  7'-0" AT CONNECTION TO ENVIRONMENTAL AIR OUTLETS.  MINIMUM RADIUS SHALL BE 1-1/2
DIAMETER OF DUCT.  FLEXIBLE DUCT SHALL NOT BE USED IN SYSTEM  IF UTILIZED AS PART OF BUILDING SMOKE CONTROL.

17. PROVIDE ISOLATION VALVES AND UNIONS ON PIPING ADJACENT TO ALL CONTROL VALVES AND OTHER APPURTENANCES OR EQUIPMENT.
LOCATE VALVES SO THAT EQUIPMENT CAN BE REMOVED WITHOUT DISMANTLING ANY BRANCH LINES.

OWNER'S USE. LABEL EACH ROOF MOUNTED EQUIPMENT TO IDENTIFY THE AREA IT SERVES. SEE SPECIFICATIONS.

22. ALL DUCTWORK AND EQUIPMENT WHICH ARE EXPOSED  SHALL HAVE FINISHED APPEARANCE.  THEYH SHALL BE APPLIED WITH PRIMER
AND ENAMEL PAINT WHERE EXPOSED TO VIEW.  COLOR SHALL BE SELECTED BY THE ARCHITECT. ALL DUCTWORK EXPOSED UNDER
THE CEILING SHALL BE PAINTED WITH PRIMER AND ENAMEL PAINT TO MATCH THE SURROUNDINGS. SEE ARCHITECTURAL DRAWINGS.

23. PROVIDE SHEET METAL WEATHER HOOD COVER FOR ALL DAMPER ACTUATORS, SMOKE DETECTOR, MOTORS LOCATED OUTDOORS.

LOADED).

27. PROVIDE SECURITY BARS ON ALL EXHAUST FAN OPENINGS AND GRAVITY VENT OPENINGS THROUGH HE ROOF GREATER THAN 16"x16".

28. AIR HANDLING DUCT SYSTEM, EXCEPT GREASE EXHAUST DUCT SYSTEM, SHALL BE CONSTRUCTED, INSTALLED AND INSULATED AS
PROVIDED IN CHAPTER 6 OF CMC OF METAL GALVANIZED COPPER BEARING SHEET STEEL.

29. ALL WORK SHALL BE IN ACCORDANCE WITH SMACNA IAQ GUIDELINES FOR OCCUPIED BUILDINGS UNDER CONSTRUCTION SECOND

SIDE WALL RETURN

MEP COMPONENT ANCHORAGE NOTE

31. HVAC MOTORS FOR FANS THAT ARE LESS THAN 1 HP AND 1/12 HP OR GREATER SHALL BE ELECTRONICALLY-COMMUNTATED MOTORS OR
SHALL HAVE A MINIMUM MOTOR EFFICIENCY OF 70 PERCENT WHEN RATED IN ACCORDANCE WITH NEMA STANDARD MG 1-2006 AT FULL

2. EQUIPMENT AND SYSTEMS EFFICIENCY
A    HVAC EQUIPMENT SHALL MEET MINIMUM EFFICIENCY REQUIREMENTS AS SCHEDULED ON THE PLANS.
B    DUCTS AND PIPING SHALL BE INSULATED IN ACCORDANCE WITH ENERGY EFFICIENCY STANDARD 123.
C    AIR HANDING DUCT SYSTEMS SHALL BE CONSTRUCTED, INSTALLED, SEALED TO 1%%% LEAKAGE, AND INSULATED AS

PROVIDED IN CHAPTER 6 OF THE UNIFORM MECHANICAL CODE AND THESE REGULATIONS.

1. GENERAL: ALL EQUIPMENT AND SYSTEMS INSTALLED IN THIS PROJECT SHALL COMPLY WITH THE ENERGY EFFICIENCY
STANDARDS FOR NON RESIDENTIAL BUILDINGS AS PUBLISHED BY THE STATE OF CALIFORNIA.

4. WHEN  COMPLETE THE BUILDING  CLOSE-OUT MANUAL SHALL INCLUDE:  AS-BUILT DOCUMENTS,  MAINTENANCE
REQUIREMENTS & SPARE PARTS LISTS, ORIGINAL SYSTEM DESIGN AND OPERATION INFORMATION, AND SHALL
BE POSTED WITH APPROPRIATE CERTIFICATES AND DOCUMENTS FOR THE COLLEGE AND INSPECTOR.

2019  CALIFORNIA BUILDING STANDARDS ADMINISTRATIVE CODE, PART 1, TITLE 24 C.C.R.

2019  CALIFORNIA BUILDING CODE (VOL 1 & 2) 
(2018 INTERNATIONAL BUILDING CODE WITH CALIFORNIA AMENDMENTS)

2019  CALIFORNIA ELECTRICAL CODE, PART 3, TITLE 24 C.C.R. 
(2017 NATIONAL ELECTRICAL CODE WITH 2019 CALIFORNIA AMENDMENTS)

2019  CALIFORNIA MECHANICAL CODE, PART 4, TITLE 24 C.C.R. 
(2018 UNIFORM MECHANICAL CODE WITH 2019 CALIFORNIA AMENDMENTS)

2019  CALIFORNIA PLUMBING CODE, PART 5, TITLE 24 C.C.R. 
(2018 UNIFORM PLUMBING CODE WITH 2019 CALIFORNIA AMENDMENTS)

2019  CALIFORNIA ENERGY CODE, PART 6, TITLE 24 C.C.R.

2019  CALIFORNIA FIRE CODE, PART 9, TITLE 24 C.C.R. 
(2018 INTERNATIONAL FIRE CODE AND 2019 CALIFORNIA AMENDMENTS)

2019 CALIFORNIA GREEN BUILDING STANDARDS CODE, PART 11, TITLE 24 C.C.R.

2019  CALIFORNIA REFERENCE STANDARDS CODE, PART 12, TITLE 24 C.C.R.

PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEM BRACING NOTE

PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS SHALL BE BRACED TO COMPLY WITH THE FORCES AND
DISPLACEMENTS PRESCRIBED IN ASCE 7-16 SECTION 13.3 AS DEFINED IN ASCE 7-16 SECTION 13.6.5.6, 13.6.7, 13.6.8, AND 2019 CBC,
SECTIONS 1616A1.23, 1616A1.24, 1615A1.25, AND 1616A.4.26.

THE METHOD OF SHOWING BRACING AND ATTACHMENTS TO THE STRUCTURE FOR THE IDENTIFIED DISTRIBUTION SYSTEM AREA AS
NOTED BELOW. WHEN BRACING AND ATTACHMENTS ARE BASED ON A PRE-APPROVED INSTALLATION GUIDE (E.G., SMACNA, OR
OSHPD OPM), COPIES OF THE MANUAL SHALL BE AVAILABLE ON THE JOBSITE PRIOR TO THE START OF HANGING AND BRACING OF
THE PIPE, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS. STRUCTURAL NEEDED SPECIFIC DETAILS. THE STRUCTURAL
ENGINEER OF RECORD SHALL VERIFY THE ADEQUACY OF THE STRUCTURE TO SUPPORT THE HANGER AND BRACE LOADS

ALL MECHANICAL, PLUMBING, AND ELECTRICAL COMPONENTS SHALL BE ANCHORED AND INSTALLED PER THE DETAILS ON THE DSA
APPROVED CONSTRUCTION DOCUMENTS. WHERE NO DETAIL IS INDICATED, THE FOLLOWING COMPONENTS SHALL BE ANCHORED OR
BRACED TO MEET THE FORCE AND DISPLACEMENT REQUIREMENTS PRESCRIBED IN THE 2019 CBC, SECTIONS 1616A1.18 THROUGH
1616A1.26 AND ASCE 7-16 CHAPTER 13,26 AND 30.

1. ALL PERMANENT EQUIPMENT AND COMPONENTS.
2. TEMPORARY OR MOVABLE EQUIPMENT THAT IS PERMANENTLY ATTACHED (E.G. HARD WIRED) TO THE BUILDING UTILITY

SERVICES SUCH AS ELECTRICITY, GAS OR WATER.
3. MOVABLE EQUIPMENT WHICH IS STATIONED IN ONE PLACE FOR MORE THAN 8 HOURS AND HEAVIER THAN 400 POUNDS ARE

REQUIRED TO BE ANCHORED WITH TEMPORARY ATTACHMENTS.

FOR THOSE ELEMENTS THAT DO NOT REQUIRE DETAILS ON THE APPROVED DRAWINGS, THE INSTALLATION SHALL BE SUBJECT TO
THE APPROVAL OF THE STRUCTURAL ENGINEER OF RECORD AND THE DSA DISTRICT STRUCTURAL ENGINEER. THE PROJECT
INSPECTOR WILL VERIFY THAT ALL COMPONENTS AND EQUIPMENT HAVE BEEN ANCHORED IN ACCORDANCE WITH ABOVE
REQUIREMENTS.

MECHANICAL PIPING (MP), MECHANICAL DUCTS (MD), PLUMBING PIPING (PP), ELECTRICAL DISTRIBUTION SYSTEMS (E):

MP     MD     PP     E   - OPTION 1: DETAILED ON THE APPROVED DRAWINGS WITH PROJECT SPECIFIC NOTES AND DETAILS.

MP     MD     PP     E   - OPTION 2: SHALL COMPLY WITH THE APPLICABLE OSHPD PRE-APPROVED (OPM#) #OPM-0043-13 MASON
WEST. THE CONTRACTOR SHALL SUBMIT CALCULATIONS AND SHOP DRAWINGS (STAMPED BY A REGISTERED STRUCTURAL
ENGINEER) AS A DELEGATED SUBMITTAL OF THE SUPPORTS AND BRACIN SYSTEMS TO BE INSTALLED PER THE OPM PRE-APPROVAL.
THE ENGINEER OF RECORD SHALL REVIEW THE DELEGATED SUBMITTAL AS NOTED ABOVE.

x

2019  CALIFORNIA GREEN BUILDING STANDARDS CODE

5.410.4 TESTING, ADJUSTING AND BALANCING:    DURING CONSTUCTION TAPE/BLANK OFF AND SEAL HVAC EQUIPMENT
OPENINGS FROM CONSTRUCTION DEBRIS, DUST, AND WATER.  CLOSE GRILLES, AIR OPENINGS, AND FIN COILS TO
PREVENT CONTAMINATION INSIDE/OUITSIDE TO THE EQUIPMENT, TO THE FILTERS, AND THE DUCTWORK.  DO NOT
OPERATE THE EQUIPMENT AND DUCTWORK DURING THE CONSTRUCTION PERIOD UNTIL AFTER APPROVED CLEAN-UP IS
COMPLETE.  COVER EQUIPMENT AND PANELS TO PREVENT WEATHER, SPLASH AND WATER ENTRY.  ANY ELECTRICAL
PANELS AND COMPONENTS EXPOSED TO WATER OR DUST WILL NEED TO BE REPLACED AT NO COST TO THE OWNER.

5.410.4.4 REPORTING:   DELIVER WRITTEN POINT TO POINT COMMISSIONING FUNCTIONALITY REPORT AND TEST AND
BALANCE REPORT.

5.410.4.5.1 INSPECTIONS AND REPORTS:    INSPECTIONS AND REPORTS DOCUMENTING THE ENTIRE SYSTEM HAS BEEN
INSPECTIED AND APPROVED BY THE ENFORCING AGENCY.

5.504.3 COVERING OF DUCT OPENINGS AND PROTECTION OF MECHANICAL EQUIPMENT DURING CONSTRUCTION TIME OF
ROUGH INSTALLATION AND DURING STORAGE ON THE CONSTRUCTION SITE AND 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, SHEETMETAL OR OTHER METHODS ACCEPTABLE TO THE
ENFORCING AGENCY TO REDUCE THE AMOUNT OF DUST, WATER AND DEBRIS WHICH MAY ENTER THE SYSTEM.

ETR EXISTING TO REMAIN

(L) INTERNALLY LINED DUCT INSULATION

MECHANICAL SHEET INDEX

M0.01 MECHANICAL LEGENDS,  ABBREVIATIONS,  & GENERAL NOTES

SHEET DESCRIPTION

M5.01

SECOND FLOOR MECHANICAL PLANM2.12

MECHANICAL DETAILS

FIRST FLOOR MECHANICAL ZONING PLANM2.01
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GENERAL NOTES

1. ALL THERMOSTATS INSTALLED ON EXTERIOR WALLS OR COLUMNS SHALL HAVE AN INSULATED
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GENERAL NOTES

1. ALL THERMOSTATS INSTALLED ON EXTERIOR WALLS OR COLUMNS SHALL HAVE AN INSULATED
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FIRST FLOOR MECHANICAL PLAN

M2.11

1 - FIRST FLOOR MECHANICAL PLAN
SCALE: 3/16" = 1'-0"

NORTH

KEYNOTES
1 26x14 SA & RA DUCT UP TO SECOD FLOOR.

2 20x14 SA & RA DUCT UP TO SECOD FLOOR.

3 24x14 MAKE-UP AIR  DUCT UP TO SECOND FLOOR.

4 24x14 EA DUCT UP TO SECOND FLOOR.

5 PROVIDE FLEX DUCT CONNECTOR AT INLET AND DISCHARGE.
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SECOND FLOOR MECHANICAL PLAN

M2.12

1 - SECOND FLOOR MECHANICAL PLAN
SCALE: 3/16" = 1'-0"

KEYNOTES
1 32x18 SA & RA DUCT UP THRU ROOF.

2 26x14 SA & RA DUCT DN TO FIRST FLOOR.

NORTH

3 24x14 MAKE-UP AIR  DUCT DN TO FIRST FLOOR & UP THRU ROOF.

4 24x14 EA DUCT DN TO FIRST FLOOR.

5 18x18 EA DUCT UP THRU ROOF AND CONNECT TO EF-1-4.

6 12x12 EA DUCT UP THRU ROOF AND CONNECT TO EF-2-1.
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1 - MECHANICAL ROOF PLAN
SCALE: 3/16" = 1'-0"

NORTH

KEYNOTES
1 PROVIDE MINIMUM R-8 INSULATED LINING FOR DUCTWORK

INSTALLED OUTDOORS. PAINT EXPOSED DUCT.

2 -
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THERMOSTAT MOUNTING DETAIL 1

28
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5
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SCALE 39 6

SPLIT SYSTEM FAN COIL UNIT MOUNTING DETAIL 

DIFFUSER CONNECTION DETAIL DUCT THRU NON-RATED WALL  CONDENSING UNIT SUPPORT DETAIL ON ROOF 

DUCT SUPPORT DETAIL REFRIGERANT PIPING THRU ROOF DETAIL SPLIT SYSTEM MOUNTING AND PIPING DETAILS  
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WOOD BASE WITH PIPE CLAMPS AND/OR PLUMBERS TAPE IS NOT ALLOWED.
NOTES:

MOUNTING HEIGHT

FINISH FLOOR

47
" M

AX
.

OULET, CONTROL
THERMOSTAT, SWITCH,
TOP OF

34
" M

AX
.

46
" M

AX
.

FINISH FLOOR

OVER OBSTRUCTION

THERMOSTAT, 

CONTROL
OULET, 

TOP OF

SWITCH,

24" MAX.

16
" M

IN
.

OULET, CONTROL
THERMOSTAT, SWITCH,
BOTTOM OF

INSULATION

CLOSE AS POSSIBLE TO CEILING DIFFUSERS OR GRILLES.
3. LOCATE VOLUME DAMPERS ABOVE HARD CEILING AS

2. USE VOLUME DAMPER OBD-DM FOR RECTANGULAR DUCT
ABOVE HARD CEILING OR GYPBOARD CEILING.

ABOVE HARD CEILING OR GYPBOARD CEILING.
1. USE VOLUME DAMPER KRUEGER PRD-10 FOR ROUND DUCTS

NOTES:

USE RIGID DUCT FOR EXHAUST DUCT)

TOP CONNECTION

DIAMETER

FOR RECTANGULAR DIFFUSER

(5'-0" MAXIMUM LENGTH), TYP.

CEILING

ROUND DUCT ADAPTOR

DIFFUSER/ CEILING GRILLE

(USE RIGID DUCT FOR EXHAUST DUCT)

DIFFUSER/ CEILING GRILLE

SIDE CONNECTION

ACOUSTICAL FLEXIBLE DUCT

CEILING

ROUND DUCT CONNECTOR
(5'-0" MAXIMUM LENGTH) TYPICAL
ACOUSTICAL FLEXIBLE DUCT FULLY EXTENDED

DIFFUSER NECK

LINED PLENUM

A X B OR DIAMETER

(W/ 1" THK. LINER)

VOLUME DAMPER

VOLUME DAMPER

~

(TYP)
SEISMIC BRACING

~

~~

(FLEX. DUCT SHALL NOT BE USED 
IN LIEU OF RIGID ELBOW.

3/8"ø MACHINE BOLT
OR (2) #10 S.M.S.

TYPICAL
ROUND DUCTBOTTOM PER STRAP

SCHEDULE FOR SIZE.

#10 SELF TAPPING S.M.S.
(2) EACH SIDE AND (1) ON

GALVANIZED SHEET METAL
STRAP DUCT HANGER 
8'-0" O.C.- SEE 

OR RECT. DUCT
TYPICAL SQUARE

NOTE:

1 1/2" MIN.

SCHEDULE FOR SIZE.

GALVANIZED SHEET METAL
STRAP DUCT HANGER 
8'-0" O.C.- SEE 

FOR CONNECTION TO
STRUCTURE, SEE DET.

-

-

1. DUCTS OF 6 SF IN CROSS SECTION OR LARGER SHALL
BE PROVIDED WITH SUPPORT, DIAGONAL SEISMIC
BRACE & LONGITUDINAL BRACE PER MASON WEST
OPM-0043-13.

2. SEE MEP COMPONENT ANCHORAGE NOTES ON SHEET M0.01
FOR REQUIREMENT.

1"X 18 GA.

1"X 16 GA.

1"X 20 GA.

RECTANGULAR DUCT

MAX. HALF

P/2 =192

PERIMETER/IN.

P/2 =72

P/2 =96

OF DUCT STRAP
MAX. LOAD

EACH
HANGER/LBS.

100

300

150

PROVIDE TRANSVERSE BRACING
AT 30 FT. AND LONGITUDINAL

BRACING AT 60 FT.
PROVIDE TRANSVERSE BRACING
AT 30 FT. AND LONGITUDINAL
BRACING AT 60 FT.

2" MIN.

INTERIOR NON RATED WALL

INTERIOR LINED OR EXTERNALLY
INSULATED G.I. DUCT.

PROVIDE 20 GA G.I. BLANK-OFF PLATE
BETWEEN DUCTS, EXTENDING 2" MIN.
BEYOND TOP AND BOTTOM OF WALL
OPENING, AT INTERIOR AND EXTERIOR
FACES.

2" x 2"(MIN.) x 16 GA G.I. ANGLES, TYPICAL AT
(4) SIDES EACH SIDE OF WALL

NO. 10 X 1/2" TEK SCREWS AT 6" O.C., ALL
AROUND. TYPICAL.

24"x24" MAX OPENING

NOTES:
7'-0" MIN.
TO F.F.

FIN. FLR.

FULL HEIGHT STUD

MOUNTING BRACKET
FACTORY SUPPLIED

MOUNT HIGH ON WALL AS SHOWN ON PLANS. SECURE TO WALL
STRUCTURE USING FACTORY PROVIDED BRACKET & TEMPLATE
WITH  SCREWS PER MANUFACTURER'S INSTRUCTIONS

P 4 x 16GA x MIN.48" LONG
ATTACH TO A MIN. OF 3 STUDS W/
2-#10 SMS/STUD

L

#14 ST SMS, 1AT EA. CORNER

WALL MOUNTED FAN COIL
(WT:45LBS. MAX, SIZE:
15" x 46" x 9" TALL)

FC
-

PROVIDE WALL
BACKING PER

PER ARCHITECTURE

STRUCTURE DETAIL

3/4" THICK PLYWOOD 

SIDES TURNED DOWN
- WATER PROOF SEAMS

PLATFORM WITH

20 GA. G.I. SHEET
METAL COVER OVER

4x SHAPED CURB
ALL AROUND

TOP VIEW

PLATFORM

6"

(TYP.)

WITH 3/8"Øx4" LAG SCREW
SEAL WITH MASTIC

SECURE UNIT TO CURB

LOCATION
OF BOLTS/CLIPS

6" MIN.

CANT STRIP

ROOFING

4x SHAPED SLEEPER. SEE
STRUCTURAL FOR

CONNECTION TO
STRUCTURE.

-
CU

5

632
FC

CU
-

FIN. FLOOR LEVEL

CONDENSING UNIT

MOISTURE INDICATOR
(SIGHT GLASS)
FILTER DRIER

SOLENOID
VALVE

SERVICE VALVES

GROUND FLOOR

CEILING

12"

6"

INSTALL AND SIZE REFRIGERANT PIPING PER MF'R RECOMMENDATIONS. APPLY LONG LINE
APPLICATION DATA IF VERTICAL LINES ARE ABOVE 50 FT.

NO PIPE INSULATION IS REQUIRED FOR LIQUID LINE ON COOLING ONLY UNITS, IF APPLICABLE.
INSULATE BOTH REFRIGERANT PIPES SUCTION LINES & LIQUID ON HEAT PUMP UNITS

INSTALL PIPES IN STUD WALL WITH TRISOLATOR PIPE SUPPORT.

NOTES:

FAN COIL UNIT
CEILING MOUNTED

1

1

2

3

4

5

6

FC

1

NOT USED

FAN COIL UNITS SHALL BE LOCATED SUCH THAT UNIT CAN BE SERVICED AND REMOVED WITHOUT REMOVAL OF
PERMANENT CONSTRUCTION. LOCATION SHALL ALSO CONFORM TO MANUFACTURER'S RECOMMENDATION.

MOUNT UNIT PER MANUFACTURER
INSTALLATION INSTRUCTIONS

WALL MOUNTED FAN COIL
UNIT

EQUIPMENT PAD.  REFER TO STRUCTURAL DETAILS FOR EQUIPMENT PAD ON ROOF.

ATTACH UNIT TO  PLATFORM
1/2"Øx4" STAINLESS STEEL LAG

BOLTS AT EACH ANCHOR LOCATION
(MIN. 6 ANCHORS PER UNIT) TYP.

3/4" NEOPRENE PAD

PROVIDE ALUMINUM JACKET ON ALL ROOF REFRIGERANT LINES.7

LEAD FLASHING

ANCHOR TUBE W/ SELF

MODEL 915 MULTI-FLASH

LEVELING CLIPS

"STONEMAN" SEAMLESS

1580 MULTIFLASH CAP
"STONEMAN"

INSULATED SUCTION LINE

REFRIGERANT INSULATION

(E) ROOF STRUCTURE

UNIVERSAL DOUBLE
SEALING WASHERS

CLAMP BOLT

MULTI-FLASH CAP
SET SCREW (TYP.)

LIQUID LINE

           ROOFING

NOTE:

1. INSTALL MULTIFLASH ASSEMBLY PER MANUFACTURER'S INSTRUCTIONS

2. CONTROL & POWER WIRING/CONDUIT MAY RUN THRU FLASHING ASSEMBLY (VERIFY).

3. MUTLI-FLASH ASSY.

1. FOR DESIGN #, SEE ARCH. DWGS.

NOTES:

DUCT

MASTIC ALL AROUND

CAULKED ALL AROUND

OUTSIDEWALLINSIDE

DUCT
SHEET
METAL

AND RETURN DUCT

GOV'T LOCK

ON OUTSIDE OF SUPPLY
WRAP AROUND INSULATION

SHEET METAL

TO DUCT
FLASHING SECURE 

SECURE TO WALL
COUNTER-FLASHING

MASTIC ALL AROUND

DUCT THRU EXTERIOR WALL DETAIL 1NONE
SCALE
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RECTANGULAR DUCTWORK DETAIL 1

2

4

8

7

5

NONE
SCALE 3

9

6

PIPING SUPPORT ON ROOF DETAIL YOUNG REGULATOR REMOTE CABLE SYSTEM DETAIL 

ROUND DUCTWORK DETAIL REFRIGERANT PIPE FLOOR PENETRATION  DUCT SUPPORT ON THE ROOF DETAIL

ROOF EXHAUST FAN DETAIL WALL REFRIGERANT PIPE PENETRATION DETAIL 

CEILING MOUNTED EXHAUST FAN MOUNTING DETAIL

NONE
SCALE

NONE
SCALE

NONE
SCALE

NONE
SCALE

NONE
SCALE

NONE
SCALE

NONE
SCALE

NONE
SCALE
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MECHANICAL DETAILS

M5.02

1/2

1/2

SINGLE SINGLE

R

R=W

C.D.

T

DIAGRAM
LINE 

C.D.

D
D/2 W/2

T

45°

W

LINE 
DIAGRAM

T

T

CONFIGURATION

W

DOUBLE LINE DOUBLE LINE
CONFIGURATION

5

5

SINGLESINGLE

45° LATERAL

D" ØD" Ø 2

D" Ø3

1

D" Ø1
6" 

MIN.

45° LAT.
FITTING

FITTING

D" Ø3

45° LATERAL

MIN.

FITTING

D" Ø2

6" 

D" Ø3

D" Ø

D" Ø3

1

RECTANGULAR DUCT

DOUBLE LINE
CONFIGURATION

D"Ø

D" Ø

1

3

2

D" Ø

D" Ø

D" Ø1

D" Ø1

D"Ø

X" x Y"

LINE 
DIAGRAM

ROUND 
DUCT

D" Ø

D" Ø3

D" Ø2

2

D" Ø2

D" Ø1

X" x Y"

CONICAL
FITTING

X" x Y"

D"Ø

LINE 
DIAGRAM

45° LATERAL
& REDUCING

D" Ø3

90° ELBOW

2
D" Ø

TRANSITION

D" Ø 1

D" Ø2

FITTING

D" Ø

D"Ø

ROUND TO
ROUND 

D" Ø1

2

D" 1

DOUBLE LINE
CONFIGURATION

X" x Y"

1D"

45° LATERAL
& REDUCING
FITTING

THIS PORTION FOR
CONTINUING DUCT
RUN

RECTANGULAR
TO ROUND
TRANSITION

AI
R

FL
OW

FACTORY CURB .
EXHAUST FAN. MAX OPERATING WEIGHT = 63 POUNDS.

(2) #14 SHEET METAL SCREWS ALL 4 SIDES.
FLASHING.
ROOFING.

EXHAUST DUCT. (SEE PLANS FOR SIZES)

ROOF STRUCTURE. (SEE STRUCTURAL DWG'S.)

2
1

8
7
6
5
4
3

EF
-

1

3

4

6

7

8

23

ROOF OPENING SIZE
REFER TO EXHAUST FAN CUT SHEET.

36
" M

AX
.

4" MIN.

5

(2) 3/8" Ø HILTI KB TZ (2" EMBED) ALL 4  SIDES.
SEE STRUCTURAL FOR INSTALLATION REQUIREMENTS

HILTI FIRESTOP AND
WATERPROOF CAULKING

REFRIGERANT PIPE

INSULATION

SLEEVE

(E)CONCRETE
FLOOR OR ROOF

NOTES:

1. PROVIDE 16" MIN. SPACING BETWEEN ADJACENT OPENINGS.
2. DO NOT CUT OR DAMAGE REBAR IN EXISTING SLAB.

(N) OPENING.
4" MAX.

WALL

SLEEVE

INSULATION

REFRIGERANT PIPE

HILTI FIRE STOP
SEAL

NOTES:

1. PROVIDE 16" MIN. SPACING BETWEEN ADJACENT OPENINGS.
2. DO NOT CUT OR DAMAGE REBAR IN EXISTING CONCRETE WALL.
3. DO NOT CUT OR DAMAGE EXISTING WALL STUDS.

(N) OPENING.
4" MAX.

INSTALLATION.

CEILING DIFFUSER

OPERATOR

COORDINATE EXACT LOCATION OF CEILING MOUNTED 
CONCEALED REGULATOR WITH ARCHITECT PRIOR TO 

COVER PLATE

1.

NOTE:

DIE CAST 
MOUNTING CUP

SOCKET WRENCH

REGULATOR KIT
CONCEALED 

AND WIRE (30'-0" 
MAXIMUM)

FLEXIBLE CASING 

RACK & PINION

ROUND DAMPER
FLEXIBLE DUCTWORK

RIGID DUCTWORK

PROVIDE YOUNG REGULATOR WITH BOWDEN CABLE CONTROL SYSTEM2.

PIPING

PIPE CLAMP
SIZE TO MATCH CHANNEL AND PIPE

MASTIC

ROOFING MEMBRANCE

NOTE: SPACE SUPPORTS AT MAX. 8'-0" ON CENTER

COOPER B-LINE
DURA-BLOKS

3"Ø MAX.

RUBBER ISOLATOR BUSHING

EXHAUST
FAN

MOUNTED

CEILING CEILING GRILLE

ROD-TYP. OF 4
1/2"Ø HANGER

EXHAUST DUCT SEE
PLAN FOR SIZE(S)
AND LOCATION

CEILING 1/2" NUT & WASHER
(TYP.)

PER 15V/S3
ROD STIFFENER

SEE FOR

CONNECTION TO 
STRUCTURE

1. CONNECT TO CEILING REGISTER WITH EXHAUST
DUCT. SEE PLANS FOR SIZES AND LOCATIONS.

NOTE:

-

S

6"

1 1/2"

1 1/2"

WELD TO VERT. ANGLE.
3"x6"x3/16" BASE PLATE 1/8"

1" TYP.

BASEPLATE DETAIL

WATERTIGHT
DUCT SEAMS CAULKED

 1/8"

TYPICAL RECTANGULAR
SUPPLY OR RETURN
DUCTWORK

1 1/2"x1 1/2"x1/8" GALV. ANGLE
SUPPORT FRAME- REFER TO
ROOF PLAN FOR THE LOCATIONS

48" MAX.

6"x3"x3/16" BASE PLATE WELD
TO VERTICAL ANGLE SECURE
TO ROOF WITH (2) 1/4"ø LAG
SCREWS

INSTALL SEALANT COVER
DIRECTLY ABOVE SEALANT
FACTORY SOLDERED 
SEAMS, MODEL A/S

NOTE:
ANGLE FLASHING SHALL BE AS MANUFACTURED BY SBC
INDUSTRIES, MODEL A/S, FABRICATED FROM 26 GA.
STAINLESS STEEL, TYPE 304, 2B FINISH.

ROOF

ROOF FRAMING
PER STRUCT'L

#10 S.M.S.-MIN. (2)
EACH SIDE. TYPICAL

PROVIDE 2" LINER FOR
ALL EXPOSED DUCTWORK

NEW 8x BLOCKING, W/LUS EA. END
TO RAFTER CONNECTION DETAIL  A

(2) 1/4"ø x 3" LAG SCREW

(2) 1/4"øSDS x 4 1/2" LAG
SCREW PER BASEPLATE

PROVIDE 2"x2"x3/16" ANGLE FOR SIDE OF
LATERAL BRACE AT EVERY SUPPORT AND
LONGITUDINAL BRACE AT EVERY OTHER
SUPPORT FRAME-WELD TO VERTICAL ANGLE
WITH 3/16" CONT. FILLET WELD EACH END."

(TYP.)

1

1

1 / 2 SUPPORT HEIGHT

SUPPORT

BLOCKING WHERE REQ'D

FRAME

SIMPSON "U"
HANGER EACH END

ROOF

RAFTER CONNECTION DETAIL

ROOF FRAMING

A

4x6 BLOCKING W/LUS EA. END
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INLINE EXHAUST FAN MOUNTING DETAIL 1

2

46

NONE
SCALE 3

DUCT UP THRU ROOF DETAILMANUFACTURE ROOF CURB FOR MAKE-UP AIR UNIT MAU-1-1

ROOFTOP PACKAGED UNIT MOUNTING DETAIL 

FACTORY VIBRATION ISOLATION CURB FOR TRANE RTU ( 4 TO 6 TON)

MAKE-UP AIR UNIT ON ROOF SUPPORT DETAIL 

NONE
SCALE

NONE
SCALE

NONE
SCALE

NONE
SCALE

NONE
SCALE
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MECHANICAL DETAILS

M5.03

RUBBER ISOLATOR BUSHING

EXHAUST
FAN

INLINE

CEILING

1/2" NUT & WASHER

THAN 3'-0" (TYP.)

(TYP.)

ROD CLAMP IF LENGTH IS MORE
ADD 1"x1"x1/4" ANGLE STIFFENER

EXH DUCT

1/2"Ø HANGER
ROD-TYP. OF 4

~ ~

1
8" DIA. 7x9 GALVANIZED

ARICRAFT CABLE
BRACING

(TYP.)

1
1

PLAN VIEW

~ ~

~ ~

1/2"Ø HANGER
ROD-TYP. OF 4

1
8" DIA. 7x9 GALVANIZED

ARICRAFT CABLE
BRACING

(TYP.)

FOR CONNECTION TO  STRUCTURE ABOVE
SEE STRUCTURAL DETAIL.

FLEX. CONNECTION
(TYP. FOR INLET &

DISCHARGE

RTU
-

WOOD NAILER

PERIMETER FRAME

ON ROOF
A/C UNIT

SECURE SEISMIC TIE-DOWN PLATE
TO CURB PER CURB MANUF'S
INSTRUCTIONS. SEE DET-2,3/M605

ROOF

(N)ROOF JOIST ON
BOTH SIDES.  SEE
STRUCTURAL DETAIL

BLOCKING, SEE
STRUCTURAL DETAILS

DUCTWORK (LINED)
(SEE PLANS FOR 
SIZES & LOCATIONS)

20.5"
MAX

NOTES:

1. COORDINATE WITH STRUCTURAL ROOF FRAMING PLAN.

LAG SCREWS. SEE STRUCTURAL
DETAILS

S--
-

DOUBLE SKIN FOR VERTICAL EXT.
LINED DUCT

(N)PLYWOOD
SHTG.  SEE
STRUC DET.

GASKETING

#12 SHEET METAL SCREWS

14 GA SEISMIC STRAPS
SEE DETAIL-2,3 ON M604.

FACTORY SPRING ISOLATOR

CONTINUOUS NEOPRENE WEATHERSEAL

12 GA  BOTTOM CURB
12 GA C SECTION AT EACH
ISOLATOR

FLEXIBLE DUCT CONNECTION AT
DISCHARGE OPENING. SEE 2/M601

FLEX DUCT CONNECTION.

A-
-WATER PROOFING

AND ROOFING PER

FLEX CONNECTION

RIGID INSULATION

FIBER CANT

FLASHING

PLAN VIEW

TYPICAL (10)

FILL ENTIRE VOID SPACE IN ROOF CURB WITH BATT INSULATION.

SEE ARCHITECTURAL DWG'S FOR
CONNECTION TO STRUCTURE

PREFAB ROOF CURB

PER STRUCTURAL DWG'S

1
MAU

EQEQ

60" (TYP.)

1.

ROOFING PER ARCH'L

ANGLE BY CURB MANUFACTURER
#16 GAUGE UNIT HOLD-DOWN

(4) #14 TEK SCREWS CLIP TO CURB

LOCATION OF
SEISMIC CLIPS

NOTES:

JOISTS OR BLOCKING

1-1
MAU

WOOD NAILER

(4) 1/4" TEK SCREWS CLIP TO UNIT

A-

-

DUCTWORK, SEE
PLANS FOR SIZE
AND LOCATION

UNIT GASKET

SIMPSON A35
EACH SIDE

(2) EACH SIDE.
3/8"Ø LAG SCREW

NEW 3x BLOCKING
-TIGHT
FLASHING, SEAL WATER-
22 GA. GALV. COUNTER-

FOR A/C UNITS.
ACOUSTICAL DUCT LINER

CAULK & SEAL
WATERTIGHT

MIN. 6" HEIGHT

ROOF

SEE PLANS
FOR DUCT SIZE

#10 SMS AT 6"
O.C. MAX.

ALL SIDES BY
ROOFING UP

CANT STRIP BY

2 1/2" MIN.

ROOFING
CONTRACTOR

ROOFING
CONTRACTOR

EXISTING OR NEW 4x BLOCKING
@ PLYWOOD EDGE WITH (3)10d
TOENAILS EACH END

NOTES:

1. FOR ALL EXPOSED METAL, PROVIDE STAINLESS STEEL, HOT DIP GALVANIZED OR OTHER CODE APPROVED CORRISON RESISTANT COATING.

ALL FASTENERS SHALL BE STAINLESS STEEL, HOT DIP GALVANIZED OR OTHER CODE APPROVED CORRISON RESISTANT COATING.2.

3/8" Ø THRU BOLT (2) EA. SIDE

5
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MECHANICAL SCHEDULES

M6.01

ROOF TOP HEAT PUMP PACKAGED UNIT SCHEDULE
COOLING CAPACITY

SENSIBLE
(MBH)MAKE MODEL 

MANUFACTURER

(MBH)
TOTAL EDB

(°F)
LDBEWB

(°F) (°F)

EVAPORATOR COIL
OUTPUT

HEATING (HEAT PUMP)

LWB
(MBH)(°F)
INPUT

CFM (COP)(MBH)
EFF %

SUPPLY FAN
REMARKS

HP
TONS

EER/IEER SEER
MOUNT'G
DETAILTAG

WEIGHT (LBS)

RTU CURB P.E/ECON TOTAL

MIN
OSA
CFM

EXTRNAL
SP

IN.WG.
MOCPMCA

ELECTRICAL FOR RTU

POWER

ELECTRICAL FOR POWER EXHAUST (P.E)

MOTOR
HP FLA

POWER
MCA MOCP

ESP
IN.WC.

MAKE, MODEL
& TYPE

ECONOMIZER

MAKE &
MODEL

TRANE 15.51.8751.50.750.50 3.375 829 687 331 194080.0 67.0 55.73 55.64 - 73.65 -12.156.3775.836002.75 1.2240025.019.0460V-3Ø-60HZ 460V-3Ø-60
RTU
1-1

WHC074H3R0A 6
CANFAB
MODEL 6144-PE/MPE

CANFAB
MODEL 6144-PE/MPE

-

M
1 3 4 6

1 4 8TRANE 16.5---- - 679 687 N/A 143580.0 67.0 57.20 57.12 - 43.66 -13.036.8646.524001.5 1.2160015.0011.0460V-3Ø-60HZ -
RTU
1-2

WHC048H3R0A 4
FACTORY PROVIDED
ECONOMIZER

- -

M

REMARKS 1 2 43 VERTICAL SUPPLY AND RETURN DUCT DISCHARGEPROVIDE 0-100% FULLY MODULATING ECONOMIZER AND INTEGRAL POWER
EXHAUST WITH DRY-BULB INTEGRATED CONTROL.  PROVIDE DUAL, SEPARATE
POWER TO UNIT AND POWER EXHAUST. PROVIDE CARBON DIOXIDE (CO2) SENSOR
FOR DCV CONTROL.

PROVIDE FAULT DETECTION DIAGNOSTICS PER T-24 120.2(I). 

9 PROVIDE 0-100% FULLY MODULATING ECONOMIZER WITH DRY-BULB
INTEGRATED CONTROL AND BUILT IN RELIEF DAMPER.

7PROVIDE MERV 13 FILTER WITH FACTORY INSTALLED CONTROLLER TIED TO RTU. 5PROVIDE FACTORY VIBRATION ISOLATION CURB. PROVIDE DUCT SMOKE DETECTOR ON SA DUCT PER FIRE ALARM
DRAWINGS. PROVIDE CO DETECTOR PER 2019 CBC 915.

2

2

PROVIDE SEPARATE POWER FOR POWER EXHAUST.6

HORIZONTAL SUPPLY & RETURN DUCT DISCHARGE.10

7

8 PROGRAMMABLE THERMOSTAT TIED TO RTU. PROVIDE ALL
NECESSARY CONTROLS, EQUIPMENT, PROGRAMMING, WIRING AND
CONDUITS FOR CONNECTION EXISTING EMS.

8

9

1 8TRANE 16.5---- - 679 687 220 195080.0 67.0 57.20 57.12 - 43.58 -13.037.0746.734001.5 1.2160015.011.0460V-3Ø-60HZ -
RTU
2-1

WHC048H3R0A 4
CANFAB
MODEL SUB-6141-HEC

- -

M
2 9

TRANE 16.5---- - 679 687 220 195080.0 67.0 57.20 57.12 - 43.58 -13.037.0746.734001.21600-
RTU
2-2

WHC048H3R0A 4
CANFAB
MODEL SUB-6141-HEC

- -

M

TRANE 16.5---- - 679 687 220 195080.0 67.0 57.20 57.12 - 43.58 -13.037.0746.734001.21600-
RTU
2-3

WHC048H3R0A 4
CANFAB
MODEL SUB-6141-HEC

- -

M

1 4 8TRANE 16.4 678 687 331 178080.0 67.0 57.26 57.17 - 56.60 -13.046.6458.614001.5 1.2200015.012.0460V-3Ø-60HZ
RTU
2-4

WHC060H3R0A 5
CANFAB
MODEL 6142-PE/MPE

-

M
2

10

1 82 9 10

1 82 9 10

1 4 8TRANE 16.5---- - 679 687 N/A 143580.0 67.0 57.20 57.12 - 43.66 -13.036.8646.524001.21600-
RTU
2-5

WHC048H3R0A 4
FACTORY PROVIDED
ECONOMIZER

- -

M
2 9

1.8751.50.750.50 3.375 460V-3Ø-60
CANFAB
MODEL 6142-PE/MPE 6

SPLIT SYSTEM AIR CONDITIONER SCHEDULE - INDOOR UNIT SPLIT SYSTEM AIR CONDITIONER SCHEDULE - OUTDOOR UNIT
MANUFACTURER

MODEL NO.
AND

MANUFACTURER

MODEL NO.
ROOM SERVEDAND IEER

ELECTRICAL

V-Ø-HZMOCP
REMARKS

V-Ø-HZFLA

ELECTRICAL
REMARKS

MCAMCA
AIRFLOW

CFM
ANCHORAGE

DETAIL

REFRIGERANT LINES

LIQUIDMCOP (LBS.)
WEIGHT

OPERATING
ANCHORAGE

DETAIL SUCTIONEERAMBIENT
DB- °F.

REFRIGERATION

SYMBOLSYMBOL

POWER TO BE SUB FED FROM OUTDOOR CONDENSING UNIT. GROSS COOLING CAPACITY BASED ON 101° F TEMPERATURE OF AIR ENTERING CONDENSER.

SIZE RL & RS LINES PER MANUFACTURER'S RECOMMENDATION BASE ON TOTAL DEVELOPED LENGTH.

COMPLETE WITH MOUNTING BRACKETS, CLEANABLE FILTERS (2)9x12, WALL MOUNTED REMOTE
CONTROLLER AND MAXIBLUE CONDENSATE PUMP (120V-1). POWERED FROM  FAN COIL UNIT.
PROVIDE SAFETY SWITCH.

-

M-
1 3 42

FC
1-1

MITSUBISHI HIGH WALL
DUCTLESS MODEL
TPKA0A0121LA00A

BATTERY RM 360 101 208V-1Ø-60HZ 28.0
-

M- 1 2
CU
1-1

MITSUBISHI CONDENSING
UNIT MODEL
TRUZA0121KA70NA

12,000
FC
1-1

10,560 21.1 13.3 11.0 28 1/2 1/4 93208/230V-1Ø-60HZ

1 2 3

4

LVG. AIR
DB °F.

51.8 1 1 1 14,000

COOLINGOPERATING
WEIGHT
(LBS.)

UNIT
SERVED

46.0

ACOUSTIC
DATA
(dBA)

48.0

ACOUSTIC
DATA
(dBA)

1 3 42
FC
1-2

ELEV. CONTROL RM 450 101 208V-1Ø-60HZ 28.0 1 2
CU
1-2

18,000
FC
1-2

13,140 19.8 10.7 11.0 28 1/2 1/4 100208/230V-1Ø-60HZ56.9 1 1 1 19,000 46.048.0

TOTAL
(MBH)

SENS.
(MBH)

HEATING

TOTAL
(MBH) HSPF

10.2

11.2

FC
1-3 1 2

CU
1-3

FC
1-3

BOTH REFRIGERANT PIPING SHALL BE INSULATED.

8

8

8

-

M-

-

M-

MITSUBISHI HIGH WALL
DUCTLESS MODEL
TPKA0A0181LA00A

MITSUBISHI CONDENSING
UNIT MODEL
TRUZA0181KA70NA

-

M-

MITSUBISHI HIGH WALL
DUCTLESS MODEL
TPKA0A0121LA00A

LIFEGUARD 360 101 208V-1Ø-60HZ 28.051.8 1 1 1 48.0
-

M-
1 3 42

MITSUBISHI CONDENSING
UNIT MODEL
TRUZA0121KA70NA

12,000 10,560 21.1 13.3 11.0 28 1/2 1/4 93208/230V-1Ø-60HZ14,000 46.010.2

AREA SMOKE
DETECTOR

(LBS.)

OPER.
WEIGHTFILTER

MBH
INPUT

MBHHP

MOTOR
HEATING FURNACE

OUTPUTRPMBHPTSPSERVED
AREA

& MODEL NO.
MANUFACTURER

REMARKS
CFM

ANCHORAGE
DETAIL

REFERENCESHUT DOWN

MAKE-UP AIR UNIT SCHEDULE

MCA MOP

SUPPLY AIR BLOWER

VOLTAGESYMBOL
LOCATION

GAS
CONN EFF

1 ROOF CURB ARE BY MANUFACTURE.  VERIFY SLOPE OF
ROOF WITH ARCHITECTURAL ROOF PLANS.2TWO STAGE GAS VALVE.

BMS
INTERLOCK

WITH
("WG)

MAU
1-1

-

-CSAA006
TRANE 2300 2.176 1.27 - 1.5 460-3-60 120 952.75 15.0 YES

1622-
-

RESTROOM ROOF RIGHT 80% 1 2
EF
1-4

REMARKS

-

-

THIS BUILDING HAS TOTAL AREA COVERAGE FOR SMOKE DETECTION.
SEE FIRE ALARM DRAWINGS FOR CONTROL RELAYS TO SHUT DOWN
HVAC UNITS.

3

3

ACCESSORIES:

SYMBOL
POWER
V-PH-HZ

SONES REMARKSACCESSORIES

FAN SCHEDULE

DRIVERPM

MOTOR

LBS
WEIGHT

OPERATING

HPRPMCFM IN. WC.
SP

BLOWER
    AND SERVICE LOCATION

 MODEL NO.

MANUFACTURER
SUPPORT
DETAIL

REMARKS:
VARI GREEN EC MOTOR WITH 0-10 VDC INPUT SIGNAL TO VARY FAN SPEED AND BALANCING DIAL.1

FAN SELECTED FOR 10% MORE THAN BALANCE CFM.1

EF-1-1 DIRECT300 0.25 1/4 501641 1725 15.3115-1-60CEILINGGREENHECK
SQ-97-VG 2KITCHEN

BACKDRAFT DAMPER.2
REMARKS:

-

EF-1-2 DIRECT110 0.25 11 WATTS 10861 - 0.8115-1-60CEILINGGREENHECK
SP-AP0511W 2ELEC. RM -

EF-1-3 DIRECT75 0.25 11 WATTS 10831 - 0.8115-1-60CEILINGGREENHECK
SP-AP0511W 2BATTERY RM -

EF-1-4 BELT2500 1.0 1 781678 1725 16.0 -115-1-60ROOFRESTROOMSGREENHECK
G-140-VG 1 1- 2

ADDED 5% ON THE UNIT WIGHT FOR OTHER MANUFACTURER CAN BID ON THE PROJECT.11

11

11

11

11

11

11

11

PRE-FAB ALUMINUM SOUND ATTENUATOR ROOF CURB.3 BIRD SCREEN.4

3 4

EF-2-1 BELT650 0.5 1/4 401615 1725 16.0 -115-1-60ROOFRESTROOMSGREENHECK
G-098-VG 1 1- 2 3 4

FIRST FLOOR

FIRST FLOOR

SECOND FLOOR

SECOND FLOOR

SECOND FLOOR

SECOND FLOOR

SECOND FLOOR

AREA
SERVED

3

1.5 15.0011.0460V-3Ø-60HZ

1.5 15.011.0460V-3Ø-60HZ

1.5 15.011.0460V-3Ø-60HZ

REMARKSMAX. S.P.MAX.
NC

CFM RANGEOVERALLMARK
NO.

TYPE

(IN)
DIMENSIONS (IN)

NECK SIZE
(IN WC)

DUCT MOUNTED GRILLE FINISH SHALL MATCH EXPOSED SHEET METAL DUCTWORKS.

FRAME TYPE FOR ALL AIR INLETS/OUTLETS SHALL BE SUITABLE/COMPATIBLE WITH CEILING TYPE AND GRID THAT IS TO BE INSTALLED IN.

PROVIDE BLACK BACKING FOR DIFFUSERS.

ALL FINISHES AND FRAMES SHALL BE APPROVED BY ARCHITECT.

REMOVE PATTERN CONTROLLER FOR RETURN AIR - PROVIDE WITH CONCEALED TYP FRAME.

DIFFUSER SCHEDULE

LINED RETURN AIR SOUND BOOTH TO BE FITTED TO ALL CEILING RETURNS UNLESS THEY ARE DUCTED TO THE FCU RETURN AS INDICATED ON THE PLANS 

SEE BELOW REQUIREMENTS

RS-1 20 0.0812"Ø27"ØROUND CEILING DIFFUSER 300 - 400

REMARKS:

25

25

25 0.050 - 120CR-1 CEILING RETURN

CR-2

CR-3

24 X 24

24 X 24

24 X 24

121 - 200

201 - 300

0.05

0.05

6"Ø

8"Ø

10"Ø

TITUS OMNI, SQUARE PLAQUE, REMOVE INTERANAL CORE

TITUS OMNI, SQUARE PLAQUE, REMOVE INTERANAL CORE

TITUS OMNI, SQUARE PLAQUE, REMOVE INTERANAL CORE

CEILING RETURN

CEILING RETURN

25CR-4 0.05CEILING RETURN 301 - 45012 X 1224 X 24 TITUS PAR (DUCTED SOUND BOOT), PERFORATED FACE.

SWS-1

25 0.0818 X 620 X 8

SPIRAL DUCT-MOUNTED

220 - 400
TITUS S300, 3/4" BLADE SPACING, DOUBLE DEFLECTION, WITH AIR SCOOP
DAMPER/EXTRACTOR, ALUMINUM FINISHSWS-2

25 0.0814 X 616 X 8

SPIRAL DUCT-MOUNTED

0 - 220 TITUS S300, 3/4" BLADE SPACING, DOUBLE DEFLECTION, WITH AIR SCOOP
DAMPER/EXTRACTOR, ALUMINUM FINISH

TITUS TMRA, ADJUSTABLE DISCHARGE PATTERN ROUND DIFFUSER.

THE INSIDE OF ALL TRANSFER DUCTWORK CONNECTING TO SIDEWALL PERFORATED FACE GRILLES SHALL BE FINISHED IN FLAT BLACK. 

24 X 24

24 X 24

24 X 24

CEILING SUPPLY

CEILING SUPPLY

CD-3

CD-2

CEILING SUPPLYCD-1

25

25

25 0.050 - 120

121 - 200

201 - 300

0.05

0.05

6"Ø

8"Ø

10"Ø

OPPOSED BLADE DAMPERS ARE NOT ALLOWED ON AIR DISTRIBUTION. SEE NOTE ON PLANS REQUIRING ALL BALANCING THROUGH MANUAL VOLUME DAMPERS IN DUCT, AS FAR AS POSSIBLE FROM DIFFUSERS AND GRILLES.

TITUS OMNI, SQUARE PLAQUE, 4-WAY PATTERN UNLESS OTHERWISE NOTED.  PROVIDE WITH DIRECTIONAL BLOW CLIPS.

TITUS OMNI, SQUARE PLAQUE, 4-WAY PATTERN UNLESS OTHERWISE NOTED.  PROVIDE WITH DIRECTIONAL BLOW CLIPS.

TITUS OMNI, SQUARE PLAQUE, 4-WAY PATTERN UNLESS OTHERWISE NOTED.  PROVIDE WITH DIRECTIONAL BLOW CLIPS.

24 X 24CEILING SUPPLYCD-4 25301 - 450 0.0512"Ø TITUS OMNI, SQUARE PLAQUE, 4-WAY PATTERN UNLESS OTHERWISE NOTED.  PROVIDE WITH DIRECTIONAL BLOW CLIPS.

25WR-1 0.05WALL RETURN 0 - 169036 X 1838 X 20 TITUS 350RL (DUCTED SOUND BOOT), PERFORATED FACE.

25CR-5 24 X 24 451 - 600 0.2516"Ø TITUS OMNI, SQUARE PLAQUE, REMOVE INTERANAL CORECEILING RETURN

25CR-5 24 X 24 451 - 600 0.2516"Ø TITUS OMNI, SQUARE PLAQUE, REMOVE INTERANAL CORECEILING RETURN

25CR-6 24 X 24 601 - 900 0.2522x22 TITUS OMNI, SQUARE PLAQUE, REMOVE INTERANAL CORECEILING RETURN

4

INCLUDED MANUFACTURE ROOF CURB'S WEIGHT.4

108 157 5-2606



109 157 5-2606



110 157 5-2606



111 157 5-2606



112 157 5-2606



113 157 5-2606



114 157 5-2606



115 157 5-2606



116 157 5-2606



117 157 5-2606



118 157 5-2606



119 157 5-2606



120 157 5-2606



121 157 5-2606
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