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AB 2766/MSRC Alternative Fuel Infrastructure Program Contract 

CONTRACT NO. MS14037 

Facility Modification / Garage Upgrades in Carson, CA 

Final Report 

Prepared for the Mobile Source Air Pollution Review Committee (MSRC) under 
the AB2766 Discretionary Work Program  

by 
Penske Truck Leasing Co., L.P. 

Disclaimer 
The statement and conclusions in this report are those of the contractor and not necessarily those of the Mobile 
Source Air Pollution Reduction Review Committee (MSRC) or the South Coast Air Quality Management District 
(SCAQMD). The mention of commercial products, their sources or their uses in connection with material reported 
is no to be construed as either an actual or implied endorsement of such products. 
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Project Description and Work Performed 

Penske Truck Leasing Co., L.P (Penske) is the leading provider of full-service leasing and contract 
maintenance, including preventative maintenance, customer fleet specifications, fleet tracking, and driver 
safety throughout North America. In response to a growing demand from Penske’s extensive customer 
network who wish to take advantage of the cost-savings and environmental benefits of natural gas, 
Penske is committed to successfully  and continually implementing its alternative fuel programs and 
initiatives.  

As part of this commitment, Penske partnered with the Mobile Source Air Pollution Reduction Review 
Committee (MSRC) to upgrade its Carson facility located at 19646 Figueroa St., Carson, California. With 
the $75,000 in grant support from the MSRC, Penske is now able to maintain, and repair compressed 
natural gas (CNG) vehicles at the site. These modifications brought the facility into compliance for natural 
gas vehicle (NGV) maintenance and was a critical step for Penske to provide comprehensive alternative 
fuel transportation services to its customers.  

The primary upgrades to the Carson vehicle maintenance facility include: 

a) Installation of three new roof-mounted exhaust fans
b) Installation of emergency shutdown buttons
c) Relocation of light fixtures and wiring as necessary

More details and design plans are provided in Attachment 1 of the appendix found at the end of this 
report. 

Public Outreach Plan 

Additionally, Penske developed a Public Outreach Plan to promote the project and the partnership with 
MSRC. Penske published a story on their corporate blog for each of the upgrades that overviews the 
project’s success (which may be found here). A copy of the story may be found in Attachment 2 of the 
appendix. The story was then shared across the company’s social media channels, including: LinkedIn, 
Twitter, and Facebook. The following outlines the tasks for the Public Outreach Plan: 

Action Status 

Submit Public Outreach Plan Complete 
Implement Public Outreach Plan Complete 
Publish story Complete 
Share story on all social media 
platforms 

Complete 

Problems Encountered 
The project team experienced minor delays related to poor weather conditions and the impacts of COVID-
19 on supply chains. In particular, securing adequate personal protective equipment (PPE) for team 
members during the public health crisis was a challenge. Despite these issues, the project team was able 
to procure the necessary equipment and complete the facility modifications on schedule.  No other issues 
or problems have been encountered to date during the implementation of this project. 

https://www.gopenske.com/newsroom/penske-truck-leasing-completes-upgrades-to-carson-california-facility
https://www.linkedin.com/posts/penske-truck-leasing_penske-truck-leasing-completes-upgrades-to-activity-6671939255280971776-lh2K
https://twitter.com/PenskeNews/status/1265466527769415682
https://www.facebook.com/penske/posts/3046572592075560
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Emission Benefits  
The facility improvements are critical to the deployment of Penske’s CNG fleets and are projected to 
support a 20-30% reduction in greenhouse gas emissions over the facility’s operating life. 

Budget 
Penske expended $259,500.11 implementing the facility upgrades. These expenses include Penske’s 
co-funding ($184,500.11) and MSRC grant ($75,000).  Below is the project cost breakdown and Penske’s 
final costs. Copies of project invoices may be found in Attachment 3 of the appendix.  

Table 1: Carson Project Budget 

Description 

Maximum AB 2766 

Discretionary Funds 

payable under this 

contract 

Penske Co-Funding Other Co-Funding Total Cost 

Modify 
maintenance 
facility 

$75,000 $184,500.11 $0.00 $259,500.11 

Table 3: Carson Project Project Expenses 
Inv. Date Invoice No. Company Amount 

11/13/2018 KG181181 KG Architects $ 5,915.94 

04/15/2019 KG181192 KG Architects $ 22,000.00 

07/19/2019 KG181193 KG Architects $ 766.85 

02/16/2020 KG181195 KG Architects $ 4,950.00 

03/10/2020 KG181196 KG Architects $ 3,549.32 

03/10/2020 65969 Facility Builders & Erectors, Inc. $ 194,155.00 

04/09/2020 65988 Facility Builders & Erectors, Inc.  $ 5,931.00 

04/21/2020 65989 Facility Builders & Erectors, Inc. $ 22,232.00 

TOTAL $ 259,500.11 

Photographs and Outreach 
Please see Attachment 4 of the appendix for photographs and outreach materials. 

Summary and Conclusion 
Natural gas is a clean, safe, and abundant alternative fuel that meets California’s low-emission standards. 
Maintenance facilities servicing natural gas vehicles must be constructed or modified to meet safety 
requirements specific to the use of natural gas.  Unlike most liquid fuels, the properties of natural gas 
cause the liquid to rise in the event of a leak, which requires facilities to implement gas detection and 
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ventilation systems to meet safety standards.  The installation of new roof-mounted exhaust fans and 
emergency shutdown buttons integrated with the natural gas detection system, brought the facility into 
compliance for NGV maintenance.  

Penske also conducted a Public Outreach Plan to promote the project and partnership with MSRC in an 
effort to accelerate the adoption of clean fuel technologies. The modification of the maintenance facility 
will support the deployment of natural gas vehicles and this project exemplifies Penske’s commitment to 
reducing emissions and implementing clean transportation technologies. 

Acknowledgements 
Penske would like to acknowledge our partners throughout the project, whose efforts and contributions 
were indispensable in completing the facility modification and relevant reporting.  

Facility Builders and Erector’s Inc.  
Gladstein, Neandross & Associates 

This report was submitted in fulfillment of Contract MS14067 and Facility Modification / Garage Upgrades 
in Carson, CA by Penske Truck Leasing under the partial sponsorship of the Mobile Source Air Pollution 
Reduction Review Committee (MSRC). Work was completed as of April 2020. 
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MECHANICAL NEW FLOOR PLAN

M2-0FLOORPLAN
MECHANICAL

A. ALL WORK SHALL COMPLY WITH ALL APPLICABLE FEDERAL, STATE AND

LOCAL CODES, LAWS, ACTS, AND THE AUTHORITIES HAVING

JURISDICTION.

B. THE COMPLETED INSTALLATION SHALL BE IN ACCORDANCE WITH ALL

APPLICABLE INDUSTRY STANDARD OF GOOD PRACTICE AND SAFETY,

AND THE MANUFACTURER'S STRICTEST RECOMMENDATIONS FOR

EQUIPMENT AND PRODUCT APPLICATION AND INSTALLATION.

C. ALL WORK SHALL BE LOCATED TO PROVIDE ADEQUATE CLEARANCE

FOR ARCHITECTURAL DESIGN AND PROPER OPERATION AND SERVICE

OF EQUIPMENT.

D. THERMOSTAT SHALL BE MOUNTED AT 44" A.F.F. TO THE CENTER OF

THERMOSTAT DIRECTLY ABOVE OR NEXT TO LIGHT SWITCH IF

APPLICABLE. COORDINATE FINAL THERMOSTAT LOCATION WITH

ARCHITECT.

E. FIRE SPRINKLERS AND LIGHTS TAKE PRECEDENCE OVER DIFFUSERS.

CONTRACTOR TO VERIFY LOCATIONS WITH ARCHITECT.

F. CONDENSATE SHALL BE 34" FOR ALL UNITS UNLESS OTHERWISE NOTED

AND SLOPED AT A MINIMUM 18" PER FOOT TO POINT OF TERMINATION.

G. REFER TO MECHANICAL SPECIFICATIONS FOR ADDITIONAL

INFORMATION.

H. DRAWINGS ARE DIAGRAMMATIC. CONTRACTOR SHALL MAKE ANY

MINOR MODIFICATIONS, INCLUDING ALL OFFSETS, TURNS, AND

REROUTING REQUIRED TO COMPLETE THE INSTALLATION.

* GENERAL NOTESKEYED NOTES
1. NOT USED.

2. INSTALL EXHAUST FAN ON FACTORY ROOF CURB. CONTRACTOR TO

COORDINATE DUCT DROP WITH STRUCTURE. EXTEND FULL SIZE

EXHAUST DUCT DOWN THRU ROOF, TERMINATE JUST BELOW ROOF

DECK. CONTRACTOR TO VERIFY BUILDING EXHAUST HAS 10'-0"

CLEARANCE FROM ANY FRESH AIR INTAKES.

3. LOW VOLTAGE CNG/LNG SENSOR MOUNTED AT 20" BELOW ROOF DECK.

SENSOR SHALL BE HONEYWELL MODEL NUMBER E3SM WITH E3M

CARTRIDGE FOR METHANE (CH4). CONNECT AND INSTALL PER

MANUFACTURERS RECOMMENDATIONS. SENSOR SHALL BE UL 2075

LISTED. VERIFY MOUNTING HEIGHT WITH INSTALLATION INSTRUCTIONS

PRIOR TO INSTALLATION.

4. HONEYWELL VA301C CNG/LNG GAS DETECTION CONTROLLER WITH

LOCAL THREE COLOR LIGHT STROBE (AMBER, BLUE, RED) AND AUDIBLE

HORN. PROVIDE A SEPARATE REMOTE STROBE AND HORN AT A

CONSTANTLY ATTENDED LOCATION. COORDINATE FINAL LOCATION

WITH ARCHITECT AND OWNER IN FIELD. CONTROLLER SHALL BE

PROVIDED WITH TWELVE (12) LNG/CNG SENSORS AS LOCATED AND

NOTED ON THE MECHANICAL FLOOR PLAN. SENSORS SHALL BE

CONNECTED AND MONITORED BY THE CONTROLLER. SEE SEQUENCE OF

OPERATION FOR MORE INFORMATION.

5. HONEYWELL E3POINT DETECTION CONTROLLER. COORDINATE FINAL

LOCATION WITH ARCHITECT AND OWNER IN FIELD. CONTROLLER SHALL

BE PROVIDED WITH TWELVE (12) H2 SENSORS AS LOCATED AND NOTED

ON THE MECHANICAL FLOOR PLAN. SENSORS SHALL BE CONNECTED AND

MONITORED BY THE CONTROLLER. SEE SEQUENCE OF OPERATION FOR

MORE INFORMATION.

6. LOW VOLTAGE H2 SENSOR MOUNTED AT 20" BELOW ROOF DECK.

SENSOR SHALL BE HONEYWELL MODEL NUMBER E3SM WITH E3H2

CARTRIDGE FOR HYDROGEN (H2). CONNECT AND INSTALL PER

MANUFACTURERS RECOMMENDATIONS. SENSOR SHALL BE UL 2075

LISTED. VERIFY MOUNTING HEIGHT WITH INSTALLATION INSTRUCTIONS

PRIOR TO INSTALLATION.

7. NOT USED.

8. NOT USED.

9. NOT USED.

10. ACCESS TO ROOF MOUNTED EQUIPMENT IS LOCATED ON THE SECOND

FLOOR.

11. INSTALL INTAKE AIR HOOD ON FACTORY ROOF CURB. CONTRACTOR TO

COORDINATE EXACT LOCATION IN FIELD. 24 VOLT MOTORIZED DAMPER

SHALL BE INTERLOCKED WITH THE OPERATION OF EF-1.

12. MOUNT INTAKE AIR LOUVER ON WALL DOWN LOW. BOTTOM OF LOUVER

SHALL BE NO HIGHER THAN 18" A.F.F.

EXHAUST FAN (EF-1) AND IH-1 IN THE CNG/LNG SERVICE BAY SHALL BE

INTERLOCKED WITH CNG/LNG & H2 GAS DETECTION SYSTEM.

SYSTEM OPERATION:

EF-1 SHALL BE CONTROLLED TO RUN CONTINUOUSLY AT LOW SPEED

(DURING OCCUPIED HOURS).

CNG/LNG & H2 GAS DETECTION SYSTEM SHALL ACTIVATE WHEN THE LEVEL

OF FLAMMABLE GAS EXCEEDS 20% (1/5) OF THE LOWER FLAMMABLE LIMIT.

ACTIVATION OF GAS DETECTION SYSTEM SHALL INITIATE AN AUDIBLE AND

VISUAL ALARM SIGNAL IN THE CNG/LNG SERVICE BAY, ACTIVATE EF-1 TO

HIGH SPEED AND CLOSE THE DAMPER IN IH-1.

SYSTEM FAILURE OPERATION:

FAILURE OF THE GAS DETECTION SYSTEM SHALL RESULT IN THE ACTIVATION

OF EF-1 TO HIGH SPEED, CLOSE THE DAMPER IN IH-1 AND ACTIVATE A

TROUBLE SIGNAL (AUDIBLE AND VISIBLE) TO SOUND IN AN APPROVED

LOCATION.

SEQUENCE OF OPERATION
CNG/LNG & H2 GAS
DETECTION SYSTEM

ALL APPLIANCES DESIGNED TO BE FIXED IN POSITION SHALL BE SECURELY

FASTENED IN PLACE IN ACCORDANCE WITH MANUFACTURER INSTALLATION

REQUIREMENTS AND THE BUILDING CODE, SECTION 303.4.

OUTDOOR AIR INTAKE OPENINGS SHALL BE COVERED WITH A SCREEN

HAVING NOT LESS THAN 1/4-INCH OPENINGS AND NOT MORE THAN 1/2-INCH

OPENINGS, SECTION 502.1.

1

1

HEATING SYSTEM REMOVED COMPLETELY. ALL DUCTWORK REMOVED FROM

EXHAUST SYSTEM. ADDED INTAKE HOOD FOR MAKEUP AIR.

2

2

3

GENERAL VENTILATION RATE DURING OCCUPIED HOURS IS 12,505 CFM.

VENTILATION RATE UPON CNG/LNG/H2 DETECTION IS 16,930 CFM.

DURING GENERAL VENTILATION MAKEUP AIR IS PROVIDED AT THE INTAKE

AIR HOOD (IH-1) AND EXTERIOR WALL LOUVERS (L-1 THRU 4).

VELOCITY THRU INTAKE AIR HOOD:

42"x48" INTAKE HOOD HAS 14 SQ.FT. OF FREE AREA.

VELOCITY THRU EXTERIOR WALL LOUVERS:

24"x42" LOUVER HAS 3.71 SQ.FT. OF FREE AREA x 4 LOUVERS = 14.84 SQ.FT.

FREE AREA TOTAL.

TOTAL FREE AREA BETWEEN INTAKE HOOD AND LOUVERS IS 28.84 SQ.FT.

12,505 CFM / 28.84 SQ.FT. = 433 FPM THRU INTAKE HOOD AND LOUVERS.

DURING CNG/LNG/H2 DETECTION VENTILATION MAKEUP AIR IS PROVIDED AT

THE EXTERIOR WALL LOUVERS (L-1 THRU 4) ONLY.

VELOCITY THRU EXTERIOR WALL LOUVERS:

24"x42" LOUVER HAS 3.71 SQ.FT. OF FREE AREA x 4 LOUVERS = 14.84 SQ.FT.

FREE AREA TOTAL.

16,930 CFM / 14.84 SQ.FT. = 1,140 FPM THRU LOUVERS.

MAKEUP AIR CALC.
3

3

Richard


Richard


Richard
Lovuer 16’X60 Typical All (4)�
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M2-1SCHEDULES
MECHANICAL

MECHANICAL PROJECT NOTES
A.  THESE DRAWINGS REFLECT INFORMATION ON EXISTING BUILDING SERVICES GATHERED BY SITE INSPECTIONS,

DISCUSSIONS WITH MAINTENANCE PERSONAL, PREVIOUS CONSTRUCTION DOCUMENTS AND INFORMATION PROVIDED BY

OTHERS WHO HAVE REPORTED THE AS-BUILT CONDITIONS. THE EXACT LOCATION, ARRANGEMENT, AND SIZE OF

PIPELINES, DUCTWORK, AND EQUIPMENT MAY BE DIFFERENT FROM THAT SHOWN ON THESE DRAWINGS. ALL BIDDERS

AND THOSE RELYING ON THESE RECORD DOCUMENTS ARE TO OBTAIN INDEPENDENT VERIFICATION OF ITS ACCURACY

BEFORE APPLYING IT FOR ANY PURPOSE AND CAUTIONED TO INVESTIGATE EXISTING BUILDING CONDITIONS PRIOR TO

SUBMITTING THEIR BIDS TO INSURE THAT THE WORK REPRESENTED ON THE DRAWINGS AND IN THESE SPECIFICATIONS

CAN BE INSTALLED AS INDICATED. NOTIFY THE ARCHITECT/ENGINEER OF ANY MAJOR DISCREPANCIES. CONTRACTOR

SHALL PERFORM ALL REQUIRED FIELD MEASUREMENTS PRIOR TO FABRICATING NEW DUCTWORK, PIPING, COMPONENTS,

AND DEVICES. FAILURE TO DUE SO SHALL RELIEVE THE ARCHITECT/ENGINEER/OWNER FROM ANY ADDED COST CHANGES.

NO EXTRAS WILL BE GIVEN DUE TO UNFAMILIARITY WITH ALL EXISTING CONDITIONS.

B.  FURNISH ALL LABOR, MATERIALS, TOOLS, EQUIPMENT, FEES, PERMITS, CERTIFICATE OF INSPECTION, ETC.

NECESSARY OR REASONABLE, REQUIRED FOR THE COMPLETE INSTALLATION OF ALL AIR CONDITIONING WORK.

C.  WORK SHALL BE IN STRICT ACCORDANCE WITH ASHRAE GUIDE, AND SHALL COMPLY WITH ALL FEDERAL, STATE,

AND LOCAL CODES, LAWS, ACTS, ORDINANCES, REGULATIONS AND REQUIREMENTS OF AUTHORITIES HAVING

JURISDICTION.

D.  THE COMPLETED INSTALLATION SHALL BE IN ACCORDANCE WITH ALL THE APPLICABLE INDUSTRY STANDARDS OF

GOOD PRACTICE, SAFETY, AND THE MANUFACTURERS STRICTEST RECOMMENDATIONS FOR EQUIPMENT AND PRODUCT

APPLICATION AND INSTALLATION.

E.  THESE DRAWINGS ARE DIAGRAMMATIC ONLY. CONTRACTOR SHALL MAKE MODIFICATIONS INCLUDING OFFSETS,

TURNS, AND RE-ROUTING REQUIRED TO COMPLETE THE INSTALLATION. DO NOT SCALE LOCATION OF EQUIPMENT,

DUCTWORK OR PIPING.

F.  COORDINATE ALL MECHANICAL WORK, INCLUDING EQUIPMENT, DUCTWORK AND PIPING, WITH OTHER TRADES

PRIOR TO WORK.

G.  COORDINATE LOCATION OF ALL GRILLES, DIFFUSERS, DUCTS, ETC. WITH CEILING, LIGHTS, FIRE PROTECTION, AND

ARCHITECTURAL REFLECTED CEILING PLAN. LIGHTING AND SPRINKLER HEADS TAKE PRECEDENCE OVER DIFFUSER

LOCATIONS. CONTRACTOR SHALL MAKE NECESSARY ADJUSTMENTS TO DUCTWORK AND DIFFUSER LOCATIONS TO AVOID

ANY CONFLICT WITH LIGHTING AND SPRINKLER LAYOUT.

H.  THE CONTRACTOR SHALL COORDINATE WITH THE ELECTRICAL CONTRACTOR REGARDING SPACE AVAILABILITY FOR

RECESSED LIGHTING & DUCTWORK TO AVOID RELOCATING DUCTWORK AT THE MECHANICAL CONTRACTORS EXPENSE.

I.  CONTRACTOR TO VERIFY THAT ALL DUCTWORK WILL FIT WHERE INDICATED WITHOUT INTERFERENCE'S PRIOR TO

FABRICATING.

J.  CONTRACTOR TO VERIFY LOCATION OF ALL EXISTING EQUIPMENT SO THAT NO INTERFERENCES ARE ENCOUNTERED

WITH OTHER EQUIPMENT OR WITH STRUCTURAL ELEMENTS.

K.  ALL HVAC WORK IS TO RUN IN A NEAT AND PROFESSIONAL MANNER, WITH THE AESTHETICS OF THE FACILITY OF

PARAMOUNT IMPORTANCE. ALL ROUGH-IN WORK TO BE HIDDEN WITHIN WALLS AND ABOVE CEILING UNLESS OTHERWISE

NOTED.

L.  ALL WORK SHALL BE LOCATED TO AVOID CONFLICTS WITH OTHER TRADES. CLOSELY COORDINATE ALL WORK WITH

ALL OTHER TRADES. FAILURE OF THE CONTRACTOR TO COORDINATE WITH ALL OTHER TRADES SHALL RELIEVE THE

ARCHITECT/ENGINEER/OWNER FROM ANY ADDED COSTS.

M.  THE CONTRACTOR SHALL DO ALL NECESSARY CUTTING OF WALLS AND CEILING. PATCH AROUND ALL OPENINGS TO

MATCH EXISTING CONSTRUCTION. NO STRUCTURAL MEMBER SHALL BE CUT WITHOUT PERMISSION FROM THE ENGINEER.

N.  CONTRACTOR TO COORDINATE ALL FINAL THERMOSTAT LOCATIONS WITH OWNER AND ARCHITECT PRIOR TO

MOUNTING. MOUNT ALL WALL MOUNTED THERMOSTATS AT 46"-48" ABOVE FINISHED FLOOR FOR DISABLED ACCESS

COMPLIANCE PER THE IMC AND ADA.

O.  CONTRACTOR TO VERIFY AND COORDINATE AVAILABLE VOLTAGE WITH ELECTRICAL CONTRACTOR PRIOR TO

ORDERING EQUIPMENT.

P.  THE CONTRACTOR SHALL COORDINATE THE PAINTING OF ALL EXPOSED DUCTWORK AND AIR DISTRIBUTION WITH

THE ARCHITECT AND GENERAL CONTRACTOR. EXPOSED DUCTWORK SHALL BE "PAINT READY".

Q.  ALL DUCTWORK SHALL BE CONSTRUCTED FROM NEW HOT DIPPED GALVANIZED SHEET IRON OR STEEL, ASTM

A-653, IN ACCORDANCE WITH THE IMC, ASHRAE GUIDE, AND SMACNA STANDARDS FOR GAGE AND REINFORCEMENT. ALL

LOW VELOCITY AIR CONDITIONING SUPPLY AIR AND RETURN AIR DUCTWORK SHALL BE 2-INCH DUCT CONSTRUCTION.

CONSTRUCT AND ERECT DUCTWORK IN ACCORDANCE WITH THE CURRENT ISSUES OF THE IMC, SMACNA STANDARDS AND

ASHRAE HANDBOOKS. DUCTS SHALL CONFORM TO DIMENSIONS ON THE DRAWINGS UNLESS LOCATION OF STRUCTURAL

MEMBERS PROHIBITS. IN CASE OF CHANGE IN DIMENSIONS, CROSS SECTIONAL AREAS SHALL BE MAINTAINED.

R.  ROUND GALVANIZED SPIRAL SEAM DUCT WITH FACTORY FABRICATED FITTINGS. SPIRAL DUCTWORK SHALL BE

GAUGED FOR 2" POSITIVE PRESSURE CLASS AS SPECIFIED IN TABLE 3-2A OF THE LATEST EDITION OF SMACNA DUCT

CONSTRUCTION STANDARDS. SEALING SHALL BE AS REQUIRED IN THE SMACNA DUCT CONSTRUCTION STANDARDS FOR

CONSTRUCTION PRESSURE CLASSES. SEALANT SHALL NOT EXCEED A FLAME SPREAD OF 25 OR A SMOKE DEVELOPMENT OF

50, AND SHALL BE UL LISTED FOR FLAME SPREAD AND SMOKE DEVELOPMENT.

S.  EXHAUST DUCTWORK SHALL BE A MINIMUM OF 26 GAUGE GALVANIZED STEEL. SEE EQUIPMENT SCHEDULE AND

FLOOR PLAN FOR SIZE AND TERMINATION POINT.

T.  DUCT SIZES SHOWN ARE "CLEAR INSIDE" DIMENSIONS. INCREASE SHEET METAL SIZE ACCORDINGLY FOR LINED

DUCTWORK.

U.  ALL DUCTS SHALL BE SUBSTANTIALLY SUPPORTED WITH HANGERS TO THE STRUCTURE. SIZE, TYPE, AND PLACING

OF SUPPORTS SHALL BE PER THE CURRENT EDITION OF THE IMC AND SMACNA STANDARDS.

V.  PROVIDE RADIUS ELBOWS, TURNING VANES, SPLITTER DAMPERS, MANUAL VOLUME DAMPERS IN ALL BRANCHES,

AIR EQUALIZERS, AND SIMILAR DEVICES WHEREVER NECESSARY TO PROPERLY BALANCE THE SYSTEM AND PRODUCE A

QUIET AND DRAFTLESS OPERATION.

W. DIFFUSER AND GRILLE TAKE-OFFS FROM RECTANGULAR DUCTS TO ROUND DUCTS SHALL BE MADE WITH EITHER A

SPIN-IN FITTING OR A 12" FLANGED BOTTOM TAP. ROUND TAKE-OFFS SHALL BE BUILT FROM 26 GAUGE GALVANIZED STEEL
WITH A 24 GAUGE ROUND DAMPER BLADE AND LOCKING QUADRANT WITH 2" STAND-OFF TO ALLOW FOR INSULATION

THICKNESS. REFERENCE FIGURE 7-4 OF THE 2005 EDITION OF THE SMACNA HVAC DUCT CONSTRUCTION STANDARDS.

X.  ALL "FACTORY-MADE" DUCT TO BE CLASS "0" OR CLASS "1".

Y.  FLEXIBLE DUCTS SHALL BE THERMAFLEX II TYPE M-KE, FACTORY FABRICATED ASSEMBLY, SPIRAL CONSTRUCTION,

FIBERGLASS BLANKET INSULATION (R=6.0), AND MYLAR SHEATH. FLEXIBLE DUCTS UL LISTED FOR CLASS 0 DUCT AND

COMPLY WITH NFPA-90A.

Z.  INSTALL FLEXIBLE DUCTS WITH A MINIMUM OF BENDS, AND EXTENDED STRAIGHT WHERE POSSIBLE. MINIMUM

BEND RADIUS OF 1-1/2 TIMES THE DIAMETER OF THE DUCT MEASURED FROM THE CENTERLINE. ALL JOINTS AND

CONNECTIONS SEALED AND CONNECTED TO SHEET METAL COLLARS WITH WORK DRIVE STEEL CLAMPS.

AA.  THE MAXIMUM LENGTH OF ANY FLEX DUCT SHALL NOT EXCEED 8 FEET. PROVIDE RIGID ROUND DUCT UPSTREAM OF

FLEX DUCT IF DUCT LENGTH EXCEEDS 8 FEET.

BB.  MATERIALS EXPOSED WITHIN DUCTS OR PLENUMS SHALL BE NONCOMBUSTIBLE OR SHALL BE LISTED AND

LABELLED AS HAVING A FLAME SPREAD INDEX OF NOT MORE THAN 25 AND A SMOKE DEVELOPED INDEX OF NOT MORE

THAN 50 WHEN TESTED IN ACCORDANCE WITH ASTM E 84 UL 723.

CC.  FOR CONCEALED DUCTWORK, INSULATE THE FIRST 10 FEET OF ALL SUPPLY AIR AND ALL RETURN AIR SHEET METAL

DUCTWORK INTERNALLY WITH JOHNS-MANVILLE LINACOUSTIC RC FIBERGLASS DUCT LINER WITH REINFORCED COATING

SYSTEM, THICKNESS 1-1/2" (R=6.0) AND DENSITY 1-1/2 PCF. ALL OTHER DUCTWORK AND RIGID ROUND DUCTWORK SHALL

BE INSULATED WITH 2-1/3" THICK (R=6.0) JOHNS-MANVILLE MICROLITE DUCT WRAP WITH FSK VAPOR BARRIER.

DD. REFRIGERANT SUCTION AND LIQUID LINES SHALL BE TYPE "L" HARD DRAWN ABOVE GROUND AND TYPE "K" BELOW

GRADE WITH WROUGHT COPPER FITTINGS AND BRAZED JOINTS. INSULATE WITH 1" THICK FLEXIBLE CLOSED CELL

FOAMED PLASTIC PIPE INSULATION, ARMSTRONG ARAMFLEX, OR EQUAL FOR THE ENTIRE LENGTH. FITTING FIELD

FABRICATED OF NESTING SIZES, SECURED WITH ADHESIVE.

EE. ALL MECHANICAL SYSTEMS INSULATION SHALL BE MANUFACTURED AND INSTALLED BY COMPANIES SPECIALIZING IN

MANUFACTUREING/INSTALLING THE SPECIFIED PRODUCTS WITH A MINIMUM OF 5 YEARS DOCUMENTED EXPERIENCE.

FF.  ALL MECHANICAL EQUIPMENT LOCATIONS TO COMPLY WITH THE CURRENT EDITION OF THE IMC.

GG.  ALL EQUIPMENT AND WORK SHALL BE LOCATED TO PROVIDE REQUIRED CLEARANCES PER CODE, MANUFACTURERS

RECOMMENDATIONS, SERVICE AREA, PROPER OPERATION, AND ARCHITECTURAL DESIGN.

HH.  ALL OUTSIDE AIR INTAKES SHALL BE A MINIMUM OF 10'-0" HORIZONTALLY OR 3'-0" ABOVE ANY EXHAUST OUTLETS

OR PLUMBING VENTS.

II.  EXTEND CONDENSATE DRAINS AS SHOWN. CONDENSATE DRAIN PIPING SHALL BE ASTM B-88, TYPE "M" HARD

DRAWN COPPER WITH WROT COPPER FITTINGS AND SOLDERED JOINTS, 50/50 SOLDER. INSULATE WITH 12" THICK
FLEXIBLE CLOSED CELL FOAMED PLASTIC PIPE INSULATION, ARMSTRONG ARAMFLEX, OR EQUAL FOR ENTIRE LENGTH.

FITTINGS FIELD FABRICATED OF NESTING SIZES, SECURED WITH ADHESIVE.

JJ.  CHANGE FILTER MEDIA AS DIRECTED, AND ADJUST REFRIGERANT CHARGE AT COMPLETION OF CONSTRUCTION.

CONTRACTOR SHALL PROVIDE THREE (3) SETS OF FILTERS FOR EACH PIECE OF EQUIPMENT. PROVIDE ONE (1) SET OF

SPECIFIED FILTERS JUST PRIOR TO TEST AND BALANCE. PROVIDE ONE (1) SET OF SPECIFIED FILTERS PRIOR TO OWNER

OCCUPANCY OR AS DIRECTED BY THE OWNER. FILTER USED DURING CONSTRUCTION MAY BE THROWAWAY FILTERS IN

LIEU OF SPECIFIED FILTERS.

NN.  SET AIR CONDITIONING/AIR HANDLER UNITS OUTSIDE AIR INTAKE DAMPERS TO BRING IN OUTSIDE AIR CFM AS

SCHEDULED OR NOTED.

OO.  PROVIDE AS PART OF THE MECHANICAL CONTRACT SERVICES OF AN INDEPENDENT TEST AND BALANCE

CONTRACTOR. THE BALANCING SHALL BE PERFORMED BY AGENCIES WHO HAVE BEEN REGULARLY ENGAGED IN TESTING

AND BALANCING WORK FOR A MINIMUM OF FIVE (5) CONSECUTIVE YEARS AND WHO ARE CERTIFIED BY THE ASSOCIATED

AIR BALANCE COUNCIL (AABC) OR NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB). THE TEST AND BALANCE

FIRM SHALL EXAMINE THE DRAWINGS AND PROVIDE TESTING, ADJUSTING AND BALANCING OF ALL EQUIPMENT AND

SYSTEMS INDICATED ON THE DRAWINGS. ALL INSTRUMENTS SHALL BE PROPERLY CALIBRATED. TABULATE ALL TEST DATA

ON NEBB OR AABC FORMS. IF PROBLEMS ARE ENCOUNTERED DURING BALANCING, THE TAB CONTRACTOR SHALL NOTIFY

THE GENERAL CONTRACTOR AND IF NECESSARY, THE ARCHITECT/ENGINEER FOR INSTRUCTIONS BEFORE COMPLETION OF

TESTING AND BALANCING. SUBMIT 3 COPIES OF REPORT TO ARCHITECT/OWNER WITHIN 10 DAYS OF COMPLETING TEST

AND BALANCE. BALANCE AIR DISTRIBUTION TO WITHIN 10% OF VALUES LISTED ON DRAWINGS.

QQ.  SUBMIT ACCURATE "AS-BUILT" DRAWINGS TO OWNER UPON PROJECT COMPLETION.

RR.  PROVIDE A READY-TO-USE SYSTEM WITH ALL WORK GUARANTEED IN WRITING AGAINST DEFECTIVE WORKMANSHIP

AND MATERIALS FOR A PERIOD OF ONE YEAR MINIMUM FROM OWNER OCCUPANCY UNLESS ARCHITECT SPECIFIES A

LONGER WARRANTY TERM.
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MECHANICAL

FABRICATE PER SMACNA DUCT CONSTRUCTION STANDARDS       FIGURE

#2-8.

DO NOT USE EXTRACTORS IN BRANCH DUCTWORK.

DUCT CONNECTION

NOTE:

30°

AIR FLOW

30°

3

AIR FLOW

W

45°

BRANCH
DUCT

MAIN DUCT

30°

W/4 (MIN. 4")

SINGLE THICKNESS

TURNING VANES WITH

EXTENDED TRAILING EDGE

PREFERRED NOT PERMITTED

D

RADIUS, 'R' EQUALS 1.5

TIMES DUCT DIAMETER,

'D'

PREFERRED

R

RECTANGULAR

ROUND

D

RADIUS, 'R' IS LESS

THAN 1.5 TIMES DUCT

DIAMETER

NOT PERMITTED

R

DUCT ELBOW DETAIL 4

STRAP

USE EITHER ANGLE OR STRAP

NOTE:

ANGLERODS

DUCT HANGER DETAIL 5

ROD

STRAP

STRAP

1
 1

/2
"

STRAP

1/4" BOLT

REFER TO SMACNA HVAC DUCT CONSTRUCTION STANDARDS TABLE 4-1 FOR

"RECTANGULAR DUCT HANGERS MINIMUM SIZE".

REFER TO SMACNA HVAC DUCT CONSTRUCTION STANDARDS TABLE 4-2 FOR

"MINIMUM HANGER SIZES FOR ROUND DUCT".

SHEET METAL

SCREWS

SHEET METAL SCREW

OR POP RIVETS

BACKDRAFT DAMPER

NOTE: INSTALL EQUIPMENT PER MANUFACTURERS RECOMMENDATIONS

POWER ROOF EXHAUSTER DETAIL 6

BIRDSCREEN

ROOFING

MANUFACTURERS LABEL

PER IMC SECTION 301.6

IDENTIFICATION LABEL PER

IMC SECTION 301.4

POWER ROOF

EXHAUSTER

TURN ROOFING AND

DUCT OVER CURB

INTEGRAL CURB CAP

SECURE AND CAULK

TO ROOF CURB

FACTORY FABRICATED METAL CURB

SECURELY ANCHORED TO ROOF, FLASH

AND COUNTERFLASH WATERTIGHT

SEE ARCHITECTURAL  FOR

ROOF CONSTRUCTION

ROOF OPENING TO BE MIN.

2" LARGER THAN DUCT

SIZE AS SHOWN ON PLAN

DUCT DIAMETER

DUCT HANGERS

11" TO 18"

19" TO 24"

UP TO 10"

7

10'-0"

SPACING

10'-0"

10'-0"

1"x22GA

1"x22GA

1"x22GA

STRAP

RECTANGULAR DUCT HANGERS

SMACNA TABLE 4-2

ROUND DUCT HANGERS

SMACNA TABLE 4-1

1" MIN.

DUCT

HANGER

P/2 = 96"

P/2 = 120"

P/2 = 30"

P/2 = 72"

60"

MAX.

10'-0"

10'-0"

10'-0"

10'-0"1"x18GA

1"x16GA

1-1/2"x16GA

1"x22GA

SPACINGSTRAP
HANGER

STRAPS

SCREWS

(TYPICAL)

LOAD RATED

FASTENER

DUCT (24"∅

MAX.)

MAX HALF OF DUCT

PERIMETER

1

NOTE:

REFER TO STRUCTURAL SHEET S1.1 FOR

HANGER ATTACHMENT TO STRUCTURE.

2

DETAIL REMOVED

2

DETAIL REMOVED
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Typical Sensor Installation 
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Second Alarm Strobe 
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