
1. THE DRAWINGS AND PROJECT MANUAL TOGETHER CONSTITUTE THE 
CONTRACT DOCUMENTS FOR CONSTRUCTION.  ALL GENERAL 
REQUIREMENTS ARE TO BE MET AND ALL MATERIALS, FINISHES AND 
SYSTEMS ARE TO BE INSTALLED AND PERFORM PER SPECIFICATIONS 
UNLESS OTHERWISE NOTED.

2. GENERAL CONTRACTOR SHALL VISIT THE SITE, REVIEW THE BUILDING 
SHELL DRAWINGS AS SUBMITTED BY THE LANDLORD OR STARBUCKS 
AND BECOME THOROUGHLY FAMILIAR WITH THE SITE CONDITIONS 
PRIOR TO CONSTRUCTION. 

3.  GENERAL CONTRACTOR SHALL CONSULT WITH STARBUCKS 
CONSTRUCTION MANAGER TO RESOLVE ANY CHANGES, OMISSIONS 
OR PLAN DISCREPANCIES PRIOR TO CONSTRUCTION.

4.  ALL WORK SHALL BE PERFORMED IN STRICT COMPLIANCE WITH 
LOCAL, COUNTY, STATE AND FEDERAL CODES AND ORDINANCES.

5. GENERAL CONTRACTOR SHALL VERIFY THE LOCATION OF ALL 
UTILITIES.

6.  GENERAL CONTRACTOR TO VERIFY ALL DIMENSIONS, INCLUDING 
CLEARANCES REQUIRED BY OTHER TRADES AND NOTIFY STARBUCKS 
CONSTRUCTION MANAGER OF ANY DISCREPANCIES PRIOR TO 
PROCEEDING WITH THE WORK.  ALL DIMENSIONS ARE TO THE FACE 
OF THE FINISHED SURFACE UNLESS NOTED OTHERWISE.  ALL 
DIMENSIONS TO BE TAKEN FROM DESIGNATED DATUM POINT.  DO NOT 
SCALE DRAWINGS.

7.  GENERAL CONTRACTOR SHALL PATCH AND REPAIR ALL EXISTING 
WALLS, FLOORS, CEILINGS, OR OTHER SURFACES IDENTIFIED TO 
REMAIN THAT MAY BECOME DAMAGED DURING THE COURSE OF THE 
WORK.

8.  THE GENERAL CONTRACTOR IS RESPONSIBLE FOR OBTAINING 
PERMITS FOR FIRE PROTECTION, PLUMBING, MECHANICAL, AND 
ELECTRICAL SYSTEMS PRIOR TO INSTALLATION OF SUCH SYSTEMS.

9.  GENERAL CONTRACTOR SHALL RETAIN ONE SET OF PERMIT PLANS 
ON-SITE TO DOCUMENT ALL CHANGES MADE DURING CONSTRUCTION.  
THE RECORD DRAWINGS SHALL BE ISSUED TO THE OWNER AT 
PROJECT CLOSE-OUT AS DESCRIBED IN THE GENERAL 
REQUIREMENTS OF THE PROJECT MANUAL.

10.  GENERAL CONTRACTOR IS RESPONSIBLE FOR COORDINATING 
DELIVERY OF MATERIALS FROM STARBUCKS CONTRACTED THIRD
PARTY LOGISTICS DISTRIBUTION SERVICES AND VENDOR DIRECT 
SHIPMENTS.  SEE THE PROJECT MANUAL FOR ADDITIONAL 
INFORMATION.

11. RESPONSIBILITY FOR SUPPLY AND DELIVERY OF MATERIALS AND 
EQUIPMENT IS IDENTIFIED IN THE DRAWING SCHEDULE SHEETS 
UNDER THE COLUMN LABELED "RESPONSIBILITY".

12. FOR THE PURPOSE OF THE DOCUMENTS, TO “INSTALL”, SHALL MEAN 
TO PROVIDE ALL FASTENERS, MISCELLANEOUS HARDWARE, 
BLOCKING, ELECTRICAL CONNECTIONS, PLUMBING CONNECTIONS 
AND OTHER ITEMS REQUIRED FOR A COMPLETE AND OPERATIONAL 
INSTALLATION, UNLESS OTHERWISE NOTED.

13. ALL ITEM SUBSTITUTIONS MUST BE APPROVED BY THE STARBUCKS 
CONSTRUCTION MANAGER.

GENERAL NOTESPROJECT CONTACTS

MAILING 
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DESIGN 
MANAGER:

NICOLE TOPPEL
STARBUCKS COFFEE COMPANY
2401 UTAH AVENUE SOUTH
MS STOP: S-SD10
SEATTLE, WASHINGTON   98134
P: (310) 803-7695
E: ntoppel@starbucks.com

STARBUCKS COFFEE COMPANY
2401 UTAH AVENUE SOUTH
MS STOP: S-SD10
SEATTLE, WASHINGTON   98134
(206) 318-1575

CONSTRUCTION
MANAGER:

DIANA TRAN
STARBUCKS COFFEE COMPANY
2401 UTAH AVENUE SOUTH
MS STOP: S-SD10
SEATTLE, WASHINGTON   98134
P: (818) 946-6472
E: ditran@starbucks.com

LANDLORD: ROBERT/ALFRED ORNELLAS
ALFRED C. ORNELLAS MARITAL 
DEDUCTION TRUST /ALFRED L. 
ORNELLAS AND ROBERT J. 
ORNELLAS  
P: (209)571-7253
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OF RECORD:

AMBER CHARLES
MCG ARCHITECTURE
15635 ALTON PKWY, SUITE 100
IRVINE, CA 92618
P: (949) 553-1117
F: (949) 474-7056
E: ACHARLES@MCGARCHITECTURE.COM

MEP
CONSULTANT 
OF RECORD:

MILAN PESAKOVIC
ACIES ENGINEERING
3371 OLCOTT ST.
SANTA CLARA, CA 95054
P: (408) 522-5255
E: MILAN@ACIES.NET

STRUCTURAL
CONSULTANT:

MARK SCHROEDER
FICCADENTI WAGGONER AND 
CASTLE
16969 VON KARMAN AVE, SUITE 240
IRVINE, CA 92606
P: (949) 474-0502
F: (949) 474-1801
E: MSCHROEDER@FWCSE.COM

PROJECT 
SPECIALIST:

ANNETTE CABALLERO
STARBUCKS COFFEE COMPANY
2401 UTAH AVENUE SOUTH
MS STOP: S-SD10
SEATTLE, WASHINGTON   98134
P: (714) 646-3718
E: ANCABALL@STARBUCKS.COM

INDEX OF SHEETS

SCOPE OF WORK

REMODEL AND EXPANSION OF EXISTING STARBUCKS COFFEE 
TENANT IMPROVEMENT.

SCOPE IS LIMITED TO: 
-EXPANSION OF EXISTING TENANT SPACE AND COMBINING WITH THE 
NEIGHBORING TENANT SPACE. 
-REPLACEMENT AND/OR REPAIR OF EXISTING CASEWORK; 
-MINOR EQUIPMENT CHANGES; 
-NEW INTERIOR PARTITION; 
-MODIFIED LIGHTING; 
-RECONFIGURATION OF FLOOR SINKS TO MATCH 
CASEWORK/EQUIPMENT CHANGES; 
-REVISED ELECTRICAL PANEL SCHEDULE TO MATCH EQUIPMENT. 
-EXTERIOR MODIFICATIONS
-RELOCATION OF DRIVE THRU WINDOW 

SITE WORK INCLUDES NEW CURB RAMP AND NEW ACCESSIBLE PATH 
OF TRAVEL STRIPING. 

MEDIUM & FULL REMODELS.

SEPARATE SUBMITTAL

1. ALL EXTERIOR WALLS AND SITE WORK UNDER SEPARATE PERMIT.

2. SIGNAGE

DEFERRED SUBMITTAL:

1. FIRE SPRINKLER MODIFICATIONS.

CODE AUTHORITIES:

BUILDING CODE: 2022 CALIFORNIA BUILDING CODE

PLUMBING CODE: 2022 CALIFORNIA PLUMBING CODE

MECHANICAL CODE: 2022 CALIFORNIA MECHANICAL CODE

ELECTRICAL CODE: 2022 CALIFORNIA ELECTRICAL CODE

ENERGY CODE: 2022 CALIFORNIA ENERGY CODE

FIRE CODE: 2022 CALIFORNIA FIRE CODE

HEALTH CODE: CALIFORNIA RETAIL FOOD CODE

ACCESSIBILITY CODE: 2022 CALIFORNIA BUILDING CODE & ADA

ZONING:

PARCEL NUMBER: 021028040

PERMITTED TYPE OF USE: RETAIL SALES AND SERVICE

SPRINKLERED: (E) BUILDING IS SPRINKLERED

LEASABLE AREA: +/- 3,000 SQ. FT.

CONSTRUCTION TYPE: V-B

PROPOSED USE: NO CHANGE

OCCUPANCY: A-2

SITE INFORMATION

VICINITY PLAN

AERIAL MAP 

A/C AIR CONDITIONING
ACT ACOUSTICAL CEILING TILE
ADJ ADJUSTABLE
AFF ABOVE FINISHED FLOOR
AMP AMPERE
ARCH ARCHITECT

BOH BACK OF HOUSE

CAB CABINET
CL CENTER LINE
CLG CEILING
CM STARBUCKS 

CONSTRUCTION MANAGER
CTR CENTER
CX       COMMISSIONING
CXA COMMISSIONING AGENT

DEG DEGREE
DET DETAIL
DIA DIAMETER
DIM DIMENSION
DM STARBUCKS 

DESIGN MANAGER
DN DOWN

EA EACH
EL ELEVATION
EQ EQUAL
EXIST EXISTING
EXT EXTERIOR

FF&E FURNITURE, 
FIXTURE, AND EQUIPMENT

FLR FLOOR
FOH FRONT OF HOUSE
FOIC FURNISHED BY OWNER, 

INSTALLED BY CONTRACTOR
FOIO FURNISHED BY OWNER

INSTALLED BY OWNER
FT FOOT/FEET

G GROUND
GC GENERAL CONTRACTOR
GWB GYPSUM WALLBOARD

HC HOLLOW CORE
HDW HARDWARE
HM HOLLOW METAL
HORIZ HORIZONTAL
HR HOUR
HT HEIGHT
HVAC HEATING, VENTILATING

AND AIR CONDITIONING

I.D. INSIDE DIAMETER

LEED LEADERSHIP IN ENERGY
AND ENVIRONMENTAL DESIGN

LL LANDLORD
LV LOW VOLTAGE

MAX MAXIMUM
MEP "MECHANICAL, ELECTRICAL

AND PLUMBING"
MFR MANUFACTURER
MIN MINIMUM

NIC NOT IN CONTRACT
NL NIGHT LIGHT
NTS NOT TO SCALE

OC ON CENTER
O.D. OUTSIDE DIAMETER

PLC PLACE

R RADIUS
REF REFERENCE
REQ‘D REQUIRED
REV REVISION
RND ROUND

SB STARBUCKS
SC SOLID CORE
SF SQUARE FEET
SHT SHEET
SIM SIMILAR
SPEC SPECIFICATION
SQ SQUARE

TEMP TEMPORARY
TYP TYPICAL

UC UNDER COUNTER
UNO UNLESS NOTED OTHERWISE

VERT VERTICAL
VIF VERIFY IN FIELD
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THESE DRAWINGS AND THE PROJECT MANUAL 
ARE CONFIDENTIAL AND SHALL REMAIN THE 

SOLE PROPERTY OF STARBUCKS 
CORPORATION, WHICH IS THE OWNER OF THE 

COPYRIGHT IN THIS WORK.  THEY SHALL NOT BE 
REPRODUCED (IN WHOLE OR IN PART), SHARED 
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PROJECT WITHOUT THE PRIOR WRITTEN 
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THESE DRAWINGS AND SPECIFICATIONS ARE 
INTENDED TO EXPRESS DESIGN INTENT FOR A 
PROTOTYPICAL STARBUCKS STORE (WHICH IS 

SUBJECT TO CHANGE AT ANYTIME) AND DO NOT 
REFLECT ACTUAL SITE CONDITIONS.  NEITHER 

PARTY SHALL HAVE ANY OBLIGATION NOR 
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ABOVE) UNTIL A WRITTEN AGREEMENT IS FULLY 
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SHEET SHEET TITLE

GENERAL

G001 GENERAL INFORMATION

G002 LIFE SAFETY, OCC., & ACCCESSIBILITY PLAN

G004 ACCESSIBILITY NOTES

G005 ACCESSIBILITY NOTES

G007 CALGREEN NOTES

G008 CALGREEN NOTES

G009 CALGREEN NOTES

DEMOLITION

D101 DEMOLITION FLOOR PLAN

D102 DEMO REFLECTED CEILING PLAN

D104 BUILDING DEMO ROOF PLAN

ARCHITECTURAL

A001 ARCHITECTURAL SITE PLAN

A101 BUILDING FLOOR PLAN

A102 BUILDING FLOOR PENETRATION PLAN

A103 BUILDING ROOF PLAN

A201 BUILDING EXTERIOR ELEVATIONS

A202 BUILDING EXTERIOR ELEVATIONS

A203 BUILDING EXTERIOR ELEVATIONS

A204 BUILDING EXTERIOR ELEVATIONS

A301 BUILDING SECTIONS

A302 BUILDING SECTIONS

A303 BUILDING DETAILS

A503 DRIVE THRU & SITE DETAILS

A505 TRASH ENCLOSURE

A506 TRASH ENCLOSURE

A507 TRASH ENCLOSURE

A601 WINDOW AND DOOR SCHEDULES & DETAILS

INTERIORS

I101 FF & E PLAN

I102 CASEWORK PLAN

I103 REFLECTED CEILING PLAN

I104 RCP LIGHTING DIMENSION PLAN

I105 INTERIOR FINISH PLAN

I201 INTERIOR FINISH ELEVATIONS & SCHED.

I202 INTERIOR FINISH ELEVATIONS & SCHED.

I203 INTERIOR FINISH ELEVATIONS & SCHED.

I204 INTERIOR FINISH ELEVATIONS & SCHED.

I401 RESTROOM PLAN & ELEVATIONS

I401.1 RESTROOM ELEVATIONS

I501 FLOOR FINISH DETAILS

I502 CONSTRUCTION DETAILS

I503 WALL FINISH DETAILS

I504 CASEWORK DETAILS

I504.1 CASEWORK DETAILS

I505 CEILING DETAILS

I601 CASEWORK AND FF&E SCHEDULES

I602 INTERIOR FINISHES SCHEDULES

I603 INTERIOR FINISHES SCHEDULES

STRUCTURAL

S0.01 STRUCTURAL GENERAL NOTES

S0.02 STRUCTURAL GENERAL NOTES

S1.01 TYPICAL CONCRETE & STEEL DETAILS

S1.02 TYPICAL WOOD & FRAMING DETAILS

S1.03 TYPICAL INTERIOR FRAMING DETAILS

S1.04 TYPICAL INTERIOR FRAMING DETAILS

S1.05 TYPICAL INTERIOR FRAMING DETAILS

S2.01 FLOOR PLAN

S2.02 CEILING FRAMING PLAN

S2.03 ROOF FRAMING PLAN

S3.01 WALL SECTIONS

S4.01 SOFFIT SECTION

S5.01 DETAILS

S5.02 DETAILS

S6.01 TRASH ENCLOSURE

ELECTRICAL

E-001 ELECTRICAL NOTES

E-002 ELECTRICAL SPECIFICATIONS

E-003 ELECTRICAL ENERGY CODE FORMS

E-004 ELECTRICAL ENERGY CODE FORMS

E-005 ELECTRICAL ENERGY CODE FORMS

E-006 ELECTRICAL ENERGY CODE FORMS

E-102 ELECTRICAL DEMOLITION PLAN

E-103 POWER SIGNAL PLAN

E-104 LIGHTING PLAN

E-105 POWER ROOF PLAN

E-601 SINGLE LLINE DIAGRAM

E-602 LUTRON CONTROL DIAGRAMS

E-603 LUTRON CONTROL DIAGRAMS

E-604 LUTRON CONTROL DIAGRAMS

E-605 LUTRON CONTROL DIAGRAMS

MECHANICAL

M-0001 MECHANICAL SPECIFICATIONS

M-0002 MECHANICAL SPECIFICATIONS

M-0003 MECHANICAL SPECIFICATIONS

M-0004 EQUIPMENT SCHEDULE

M-0005 T-24 FORMS

M-0006 T-24 FORMS

M-0007 T-24 FORM

M-0008 T-24 FORM

M-0100 BOH-EMS

M-1101 MECHANICAL FLOOR PLAN

M-1102 MECHANICAL ROOF PLAN

M-1105 MECHANICAL DETAILS

PLUMBING

P-0001 PLUMBING SPECIFICATIONS

P-0002 PLUMBING SPECIFICATIONS

P-0003 PLUMBING SPECIFICATIONS

P-0004 SCHEDULES AND CALCS

P-1100 PLUMBING SITE PLAN

P-1101 PLUMBING SUPPLY PLAN

P-1103 PLUMBING WASTE AND VENT PLAN

P-5001 PLUMBING DETAILS
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AFF ABOVE FINISHED FLOOR
AHJ AUTHORITIES HAVING JURISDICTION
APPROX APPROXIMATE

BLDG BUILDING

CO2 CARBON DIOXIDE
CD CEILING DIFFUSER
CLG CEILING
CONST CONSTRUCTION
CXA COMMISSIONING AGENT

DEG DEGREES
DM STARBUCKS DESIGN MANAGER
DN DOWN
DTL DETAIL
DWG(S) DRAWING(S)

EA EACH
EC ELECTRICAL CONTRACTOR
ECP EQUIPMENT CONTROL PAC
EG EXHAUST GRILLE
ELEC ELECTRICAL
EM EMERGENCY
EMS ENERGY MANAGEMENT SYSTEM
EXIST EXISTING
EXT EXTERIOR

F&I FURNISH & INSTALL
FLR FLOOR
FT FOOT/FEET

G GAS PIPING
GC GENERAL CONTRACTOR

HR HOUR
HVAC HEATING, VENTILATION, AIR CONDITIONING

I.D. INSIDE DIAMETER
IAQ INDOOR AIR QUALITY

LCP LIGHTING CONTROL PANEL
LL LANDLORD
LV LOW VOLTAGE

MAX MAXIMUM
MC MECHANICAL CONTRACTOR
MECH MECHANICAL
MEP MECHANICAL, ELECTRICAL AND PLUMBING
MFG MANUFACTURER
MIN MINIMUM

NTS NOT TO SCALE

O.D. OUTSIDE DIMENSION
OSA OUTSIDE AIR

REF REFERENCE
REQ'D REQUIRED
REV REVISION
RT ROOFTOP

SF SQUARE FEET
SHT SHEET
SPECS SPECIFICATION(S)
SST STAINLESS STEEL

TEMP TEMPORARY
TYP TYPICAL

UNO UNLESS NOTED OTHERWISE

WH WATER HEATER
WSHP WATER SOURCE HEAT PUMP

ABBREVIATIONS

IAQ MANAGEMENT PLAN
DURING CONSTRUCTION, CONTRACTOR SHALL COMPLY WITH LEED EQ
CREDIT 3.1 AND CHAPTER 3 OF SMACNA’S IAQ GUIDELINES FOR OCCUPIED
BUILDINGS UNDER CONSTRUCTION.  CONTRACTOR SHALL PERFORM AND
SUBMIT ALL INFORMATION AS REQUIRED BY LEED UNDER THE SUBMITTALS
SECTION OF EQ CREDIT 3.1 AND OTHER SECTIONS.  IF HVAC SYSTEM IS TO
BE USED DURING CONSTRUCTION, INSTALL MERV 8 FILTERS AT EACH
RETURN AIR GRILL AND COMPLY WITH SMACNA’S GUIDELINES
REFERENCED BELOW.

TESTING, ADJUSTING, BALANCING
INDEPENDENT AIR BALANCE CONTRACTOR OR QUALIFIED MECHANICAL
CONTRACTOR SHALL BE QUALIFIED TO TAB WORK BY NEBB OR AABC
STANDARDS.  BALANCER SHALL ACCURATELY BALANCE THE SUPPLY,
RETURN AND OUTSIDE AIR, EXHAUST FAN(S), HYDRONIC (WHERE
APPLICABLE) AND EXHAUST FAN(S) SYSTEMS TO PROVIDE AIR AND WATER
QUANTITIES WITHIN 10% PLUS MINUS OF THE VALUES INDICATED ON THE
DRAWINGS AND IN THE SPECIFICATIONS.  OPERATE AUTOMATIC CONTROLS
SYSTEMS AND VERIFY SETPOINTS FOR THERMOSTATS, C02 SENSORS, DCV,
EMS AND ECONOMIZER/OUTSIDE AIR DAMPER.  SEE CONTROLS AND
OPERATION NOTES AND HVAC SCHEDULES AND NOTES FOR DETAILS.  IF
DEFICIENCIES OR SITE CONDITIONS PREVENT COMPLETE AND PROPER
BALANCING, CONTACT STARBUCKS PROJECT MANAGER FOR RESOLUTION.
SUBMIT THREE (3) COPIES OF THE BALANCE REPORT TO THE ENGINEER,
CONSTRUCTION MANAGER AND COMMISSIONING AGENT FOR APPROVAL.
THE BALANCE REPORT SHALL INCLUDE NEBB OR AABC CREDENTIALS,
EQUIPMENT/INSTRUMENT LIST WITH THE MOST RECENT CALIBRATION DATE
AND BALANCE REPORTS FOR ALL HVAC AND EXHAUST SYSTEMS.  INCLUDE
A COPY OF THE BALANCE REPORT AS APPROVED BY THE ENGINEER WITH
APPLICATION FOR FINAL CONTRACT PAYMENT.

DUCTWORK AND ACCESSORIES
SHEET METAL DUCTWORK

DUCT SEALANT
SEAL ALL LONGITUDINAL AND TRANSVERSE JOINTS PER SPECIFICATIONS.
COVER ALL FIELD JOINTS, JOINTS AROUND SPIN-IN FITTINGS, AND
FASTENING SCREWS WITH MASTIC.

SUPPORTS
PROVIDE FASTENERS, ANCHORS, RODS, STRAPS, TRIM, AND ANGLES FOR
SUPPORT OF DUCTWORK.  SUPPORTS MUST COMPLY WITH LOCAL
REGULATIONS AND CODE .

DAMPERS
PROVIDE VOLUME CONTROL DAMPERS WHERE INDICATED ON DRAWINGS
AND AT POINTS ON LOW PRESSURE SUPPLY, RETURN, AND EXHAUST
DUCTS WHERE BRANCHES ARE TAKEN FROM LARGER DUCTS.  PROVIDE UL
LISTED FIRE OR FIRE/SMOKE DAMPERS WHERE REQUIRED AND IN
ACCORDANCE WITH NFPA AND LOCAL CODES. PROVIDE CONVENIENTLY
LOCATED ACCESS DOORS OF AMPLE SIZE AND QUANTITY FOR SERVICING
THE DAMPERS. PROVIDE MOTORIZED DAMPERS AT ALL INTAKE & EXHAUST
BUILDING OPENINGS.  COORDINATE WITH OTHER TRADES FOR ACCESS
PANELS, POWER AND FIRE ALARM INTERFACES.  SEE SPECIFICATIONS FOR
FURTHER REQUIREMENTS.

GRILLES, REGISTERS, AND DIFFUSERS
GRILLES, REGISTERS, AND DIFFUSERS SHALL BE AS SPECIFIED AND SHALL
BE MECHANICAL CONTRACTOR SUPPLIED, UNLESS OTHERWISE NOTED.
DIFFUSERS SHALL BE INSTALLED AS INDICATED ON THE DRAWINGS AND
SCHEDULES.  THE MECHANICAL CONTRACTOR SHALL PROVIDE ALL
MISCELLANEOUS ITEMS NECESSARY FOR A COMPLETE AND PROPER
INSTALLATION IN THE TYPE OF CEILING AND WALLS USED IN THIS PROJECT.

THERMAL INSULATION
PROVIDE EXTERNAL THERMAL INSULATION WITH AN INTEGRAL VAPOR
BARRIER FACING OF SUFFICIENT THICKNESS TO MEET LOCAL ENERGY
CODE REQUIREMENTS OR ASHRAE 90.1-2004, WHICHEVER IS MORE
STRINGENT.  PROVIDE INSULATION ON EXHAUST AND OUTSIDE AIR DUCTS,
AND ON CONCEALED PORTIONS OF SUPPLY AND RETURN AIR DUCTS. DO
NOT EXTERNALLY INSULATE EXPOSED DUCTWORK AND PORTIONS OF
DUCTWORK THAT ARE INTERNALLY LINED WITH CODE REQUIRED
THICKNESS.  INTERNALLY INSULATE EXPOSED SUPPLY DUCTWORK IF
POSSIBILITY OF CONDENSATION.  INTERNALLY INSULATE EXTERIOR
DUCTWORK PER CODE.

ACOUSTICAL DUCT LINER
UNLESS OTHERWISE INDICATED ON THE PLANS, PROVIDE 1" (25MM)
ACOUSTICAL DUCT LINER IN SUPPLY AND RETURN DUCTWORK WITHIN
10'-0" (305CM) OF THE DISCHARGE AND INTAKE OF AIR HANDLING UNITS.
INCREASE DUCT SIZE INDICATED ON PLANS AS NEEDED TO
ACCOMMODATE LINER.  LINER TO BE PROVIDED AND FASTENED TO DUCT
WITH MECHANICAL LINER FASTENERS IN ACCORDANCE WITH SMACNA AND
SPECIFICATION REQUIREMENTS.

FLEXIBLE DUCTWORK
FLEXIBLE DUCT WORK SHALL ONLY BE INSTALLED AS SHOWN IN PLAN AND
NOT ABOVE HARD LID CEILINGS.  FLEXIBLE DUCTWORK SHALL NOT EXCEED
5’-0" (152CM) IN LENGTH AND TWO 45° ELBOWS. IT SHALL BE PULLED TAUT
AND APPROPRIATELY FASTENED TO RIGID BRANCH DUCT & DIFFUSER.
BENDS SHALL BE MINIMIZED AND WHERE NEEDED BE A FULL RADIUS BEND.
SUPPORT BANDS SHALL BE INSTALLED SO AS TO NOT CRIMP FLEX DUCT.
FLEXIBLE DUCTWORK SHALL MEET SPECIFICATION REQUIREMENTS.

HVAC EQUIPMENT AND MATERIALS
AIR HANDLING UNITS
AIR HANDLING UNITS SHALL BE AS SPECIFIED IN THE MECHANICAL
SCHEDULE AND SHALL BE FURNISHED AND INSTALLED PER THE LEASE
AGREEMENT.  THE MECHANICAL CONTRACTOR IS RESPONSIBLE FOR
COORDINATING DELIVERY, PROVIDING COMPLETE INSTALLATION
INCLUDING CURBS, PIPING, VIBRATION ISOLATION, AND NECESSARY
ACCESSORIES, AND PROVIDING WARRANTY.

FILTERS
IF OPERATING HVAC DURING CONSTRUCTION, PROVIDE THREE (3) SETS
OF 2" (51MM) MERV6 PLEATED DISPOSABLE FILTERS (OR HIGHER RATING
IF REQUIRED BY LEED).  USE ONE SET UNTIL COMPLETION OF
CONSTRUCTION.  INSTALL ONE SET AT COMPLETION OF CONSTRUCTION
(PRIOR TO TAB) AND DELIVER ONE SET OF MERV13 FILTERS TO
STARBUCKS LABELED TO DENOTE THEIR RESPECTIVE
AIR HANDLING UNIT.

EXHAUST FANS
EXHAUST FANS SHALL BE AS SPECIFIED AND PROVIDED PER THE LEASE
AGREEMENT. THE MECHANICAL CONTRACTOR IS RESPONSIBLE FOR
COORDINATING DISCHARGE LOCATION WITH NEW AND EXISTING VENTS
AND INTAKES, PROVIDING COMPLETE INSTALLATION INCLUDING CURBS,
BACKDRAFT DAMPER, DUCTWORK FROM RESTROOM GRILLE TO UNIT,
NECESSARY ACCESSORIES AND PROVIDING WARRANTY.

AIR CURTAINS
AIR CURTAINS, WHEN REQUIRED, SHALL BE FURNISHED BY OWNER WITH
WINDOW UNIT FROM READY-ACCESS AND INSTALLED BY THE GENERAL
CONTRACTOR. COORDINATE WITH ELECTRICAL CONTRACTOR FOR
LOCATION OF POWER CONNECTION.

NATURAL GAS PIPING
PROVIDE NATURAL GAS PIPING FROM GAS COMPANY METER TO EACH
PIECE OF EQUIPMENT OR APPLIANCES IN ACCORDANCE WITH CODE AND
SPECIFICATIONS.  PRESSURE REGULATORS FOR MEDIUM PRESSURE
SYSTEMS SHALL BE VENTED TO THE OUTDOORS.  PROVIDE PIPING
SUPPORT BLOCKING ON ROOF, COMPATIBLE WITH ROOFING SYSTEM.

BRACING AND ANCHORING
ALL MECHANICAL EQUIPMENT, FIXED OR FLEXIBLY MOUNTED, SHALL BE
BRACED OR ANCHORED TO COMPLY WITH LOCAL CODES.

GENERAL MECHANICAL NOTES

2. DRAWINGS ARE DIAGRAMMATIC AND INDICATE GENERAL INTENT
OR ARRANGEMENT OF SYSTEM(S). FURNISH & INSTALL ALL
COMPONENTS NEEDED WHETHER INDICATED OR NOT TO PROVIDE
A COMPLETE AND OPERATING SYSTEM.

3. CONTRACTOR TO VERIFY ALL DIMENSIONS, INCLUDING
CLEARANCES REQUIRED BY OTHER TRADES, AND NOTIFY
STARBUCKS CONSTRUCTION MANAGER OF ANY DISCREPANCIES
PRIOR TO PROCEEDING WITH THE WORK.  ALL DIMENSIONS ARE TO
THE FACE OF THE FINISHED SURFACE UNLESS NOTED OTHERWISE.
ALL DIMENSIONS TO BE TAKEN FROM ACTUAL BUILDING
DIMENSIONS.

4. THE MECHANICAL CONTRACTOR SHALL COORDINATE HVAC WORK
WITH OTHER TRADES.  THE ARCHITECTURAL DRAWINGS AND
SPECIFICATIONS SHALL TAKE PRECEDENCE OVER ALL OTHER
DRAWINGS.  SEE ARCHITECTURAL DRAWINGS AND SPECIFICATIONS
FOR DIMENSIONED DIFFUSER LOCATIONS AND MOUNTING HEIGHTS
WHERE EXPOSED.  SEE SPECIFICATION SHEETS FOR MECHANICAL
SPECIFICATION SECTIONS

5. NEW DUCTWORK AND EQUIPMENT SHALL NOT BE INSTALLED
WHERE IT OBSTRUCTS ANY EXISTING OR NEW AREAS THAT
REQUIRE ACCESS.

GENERAL NOTES
SCOPE
THE INTENT OF THE SPECIFICATIONS AND THE DRAWINGS IS TO PROVIDE
A COMPLETE AND FULLY OPERATIONAL MECHANICAL SYSTEM.  THE
MECHANICAL CONTRACTOR SHALL FURNISH ALL LABOR, MATERIAL, AND
EQUIPMENT NECESSARY TO COMPLETE THE MECHANICAL WORK.

SITE EXAMINATION
THE MECHANICAL CONTRACTOR SHALL THOROUGHLY EXAMINE ALL
AREAS WHERE EQUIPMENT, DUCTWORK, AND PIPING WILL BE INSTALLED
AND WILL REPORT ANY CONDITION THAT, IN HIS OPINION, PREVENTS THE
PROPER INSTALLATION OF THE MECHANICAL WORK.

PENETRATIONS
WHERE PIPES AND DUCTS PENETRATE WALL, SEAL OPENINGS TO
PREVENT AIR TRANSFER BETWEEN SPACES.  USE FIRE RATED SEALANTS
ON ALL FIRE SEPARATION PENETRATIONS, INCLUDING FLOORS.  SEAL
AROUND ALL PIPES AND DUCTS PENETRATING FIRE SEPARATIONS WITH
NON-COMBUSTIBLE PACKING RETAINED BY METAL COLLARS.  THE
ASSEMBLY SHALL BE APPROVED BY STATE FIRE MARSHALL.

STANDARDS
EQUIPMENT AND MATERIALS SHALL CONFORM WITH THE APPROPRIATE
PROVISIONS OF CSA, ULC, ARL, ASME, ASTM, UL, NEMA, ANSI, SMACNA,
ASHRAE, NFPA, AS APPLICABLE TO EACH INDIVIDUAL UNIT OR ASSEMBLY.

CODES
ALL WORK SHALL BE PERFORMED IN STRICT ACCORDANCE WITH ALL
APPLICABLE PROVINCIAL AND LOCAL CODES AND ORDINANCES.  IN CASE
OF CONFLICT BETWEEN THE DRAWINGS AND SPECIFICATIONS AND THE
CODES AND ORDINANCES, USE WHICHEVER IS MORE STRINGENT.  THE
MECHANICAL CONTRACTOR SHALL SATISFY CODE REQUIREMENTS AS A
MINIMUM STANDARD WITHOUT ANY EXTRA COST TO STARBUCKS.

PERMITS AND FEES
THE MECHANICAL CONTRACTOR SHALL PROCURE AND PAY FOR ALL
PERMITS, FEES, AND INSPECTIONS NECESSARY TO COMPLETE THE
MECHANICAL WORK.

WARRANTY
THE MECHANICAL CONTRACTOR SHALL UNCONDITIONALLY WARRANT
ALL WORK TO BE FREE OF DEFECTS IN MATERIAL AND WORKMANSHIP
FOR A PERIOD OF ONE (1) YEAR FROM THE DATE OF FINAL ACCEPTANCE
BY STARBUCKS AND WILL REPAIR OR REPLACE ANY DEFECTIVE WORK
PROMPTLY AND WITHOUT CHARGE AND RESTORE ANY OTHER EXISTING

LANDLORD REQUIREMENTS
PRIOR TO BID:   THE CONTRACTOR SHALL COORDINATE WITH LANDLORD /
BUILDING OWNER FOR ANY CONSTRUCTION REQUIREMENTS /
SPECIFICATIONS.  IF LANDLORD / BUILDING OWNER DOES HAVE
REQUIREMENTS, CONTRACTOR SHALL BECOME COMPLETELY FAMILIAR
WITH REQUIREMENTS / SPECIFICATIONS AND ADHERE TO THEM.  WHERE
LANDLORD / BUILDING OWNER REQUIREMENTS ARE MORE STRINGENT
THAN SHOWN IN THESE PLANS (IN THE OPINION OF THE ENGINEER).
LANDLORD / BUILDING OWNER REQUIREMENTS SHALL GOVERN.

400
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THERMOSTAT SENSOR
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ENERGY MANAGEMENT SYSTEM  (EMS)
THE GENERAL CONTRACTOR SHALL INSTALL (OR DEMO AND REINSTALL
FOR RENOVATIONS) THE VENSTAR SURVEYOR EMS SYSTEMS PRIOR TO
THE LAST WEEK OF CONSTRUCTION.  GENERAL CONTRACTOR TO PROVIDE
ONE PERMANENT THERMOSTAT AND REMOTE SENSOR PER HVAC UNIT.
LOCATE AND MOUNT THERMOSTAT(S) AND SENSOR(S) PER THE
DRAWINGS.  PROVIDE THERMOSTAT IDENTIFICATION LABELS PER
SPECIFICATION REQUIREMENTS.

GENERAL CONTRACTOR TO PROGRAM, START-UP AND COMMISSION THE
CONTROL SYSTEM.  GENERAL CONTRACTOR IS TO COMPLETE FINAL
CONNECTION AFTER DATA RACK AND NETWORK INSTALLATIONS.  GENERAL
CONTRACTOR VENDOR TO VERIFY SYSTEM OPERATION AND
TROUBLESHOOT IF REQUIRED.  GENERAL CONTRACTOR TO COMPLETE
SURVEYOR'S STARBUCKS INSTALLATION SURVEY FORM AND PROVIDE TWO
(2) COMPLETED COPIES OF THIS DOCUMENT TO THE CONSTRUCTION
MANAGER AND COMMISSIONING AGENT PRIOR TO FINAL PAYMENT.

CONTROLS AND OPERATION NOTES
THE GENERAL CONTRACTOR SHALL PROVIDE AND INSTALL THE
FOLLOWING COMPONENTS:

CONTROL WIRING
THE MECHANICAL CONTRACTOR SHALL PROVIDE ALL CONTROL
WIRING IN CONDUIT NECESSARY FOR THE COMPLETE AND PROPER
OPERATING TEMPERATURE CONTROL SYSTEM INCLUDING ALL
MODES OF OPERATION AND INTERLOCK.

EXHAUST FANS
RESTROOM EXHAUST FAN(S) TO BE OPERATED IN CONJUNCTION
WITH STORE HOURS UNLESS OTHERWISE NOTED OR APPROVED OR
AS REQUIRED BY JURISDICTION (COORDINATE WITH ELECTRICAL).

THERMOSTAT
PERMANENT THERMOSTAT(S) AND REMOTE SENSOR(S) SHALL BE
FURNISHED AND INSTALLED.  ONE THERMOSTAT AND SENSOR IS
PROVIDED FOR EACH AIR HANDLING UNIT.  MOUNT THERMOSTAT(S)
AND SENSOR(S) IN LOCATION & HEIGHT AS INCUBATED ON
DRAWINGS.  MECHANICAL CONTRACTOR TO PROVIDE THERMOSTAT
IDENTIFICATION LABELS PER SPECIFICATION REQUIREMENTS. REFER
TO THERMOSTAT SETUP INSTRUCTIONS BELOW FOR ADDITIONAL
REQUIREMENTS.

THERMOSTAT SETUP INSTRUCTIONS
PROVIDE THE FOLLOWING SETUP AND PROGRAMMING:

1. CONFIGURE AS FOLLOWS:
A. DEGREES "F" DISPLAY
B. 12 HOUR CLOCK
C. CONTINUOUS FAN OPERATION IN OCCUPIED

MODE
D. DISABLE KEYBOARD PROGRAMMING

2. SET TIME AND DATE.
3. SET TO DISPLAY CURRENT TEMPERATURE.
4. SET OCCUPIED START TIME AT 30 MIN. BEFORE OPENING.

SET UNOCCUPIED START TIME AT 30 MIN. AFTER CLOSING.
VERIFY HOURS WITH STORE MANAGER OR
CONSTRUCTION MANAGER.

5. SET POINTS SHALL BE AS FOLLOWS OR AS APPROPRIATE
FOR CLIMATE:

A. OCCUPIED (5° F DEADBAND) (3° C DEADBAND)
I. HEATING: 70° F (21° C)
II. COOLING: 75° F (24° C)

B. UNOCCUPIED
I. HEATING: 60° F (15° C)
II. COOLING: 78° F (25° C)

6. SET TWO (2) HOUR OCCUPIED OVERRIDE FUNCTION TO
PROVIDE THE FOLLOWING SET POINT OVERRIDES:
A. HEATING: +2° F (1° C)
B COOLING: -2° F (1° C)

DEMAND CONTROL VENTILATION (DCV)
THE C02 SENSOR SHALL MODULATE THE AIR HANDLING UNIT OUTSIDE
AIR DAMPER TO MAINTAIN 1000 PPM C02 OR LESS

OCCUPIED MODE:
1. FAN SHALL RUN CONTINUOUSLY WHILE BRINGING IN

MINIMUM DCV OUTSIDE AIR AS INDICATED IN SCHEDULE.
2. IF C02 SENSOR SET POINT IS BELOW THE SETPOINT, THE

AIR DAMPER SHALL BE OPEN TO THE CALCULATED DCV
MINIMUM OUTSIDE AIR.

3. IF C02 SENSOR SETPOINT IS EXCEEDED, OUTSIDE AIR
DAMPER SHALL MODULATE TO MAINTAIN 1000 PPM NOT TO
EXCEED THE CALCULATED DESIGN MINIMUM OUTSIDE AIR.

4. UPON C02 PPM FALLING BELOW THE SETPOINT, THE AIR
DAMPER SHALL RETURN TO DCV MINIMUM OUTSIDE AIR.

5. THE ECONOMIZER SHALL HAVE PRIORITY OVER THE DCV
CONTROLS, OUTSIDE AIR MAY EXCEED DCV MINIMUM AND
DESIGN MINIMUM WHEN AIR CONDITIONS ARE
APPROPRIATE TO DO SO.

UNOCCUPIED MODE:
1. FAN SHALL CYCLE WITH HEATING AND OUTSIDE AIR

DAMPER CLOSED.  OUTSIDE DAMPER SHALL NOT BE
CYCLED WITH C02 PPM SETPOINT.

DUCT SMOKE DETECTOR
DUCT SMOKE DETECTORS SHALL COMPLY WITH UL 268A AND BE LABELED
BY AN APPROVED AGENCY, APPROVED AND LISTED BY THE CALIFORNIA
STATE FIRE MARSHALL FOR AIR DUCT INSTALLATION, AND SHALL BE
INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S APPROVED
INSTALLATION INSTRUCTIONS. COORDINATE WITH FIRE ALARM
CONTRACTOR TO HAVE SMOKE DETECTOR SUPERVISED BY FIRE ALARM
SYSTEM AND ENABLED TO ACTIVATE FIRE ALARM SYSTEM IN CASE OF
DETECTED SMOKE.

DE
MP

SEE SPECIFICATIONS FOR SHEET METAL DUCT REQUIREMENTS.  ALL
EXPOSED DUCTWORK TO BE SPIRAL ROUND, OR RECTANGULAR LOCK-SEAM
TYPE, AS SHOWN ON HVAC PLAN SHEET.  ASSEMBLE AND INSTALL
DUCTWORK IN ACCORDANCE WITH RECOGNIZED INDUSTRY PRACTICE FOR
ACHIEVING AIR TIGHT (5% LEAKAGE) AND NOISELESS (NO OBJECTIONABLE
NOISE) SYSTEMS, CAPABLE OF PERFORMING EACH INDICATED SERVICE.
FURNISH AND INSTALL ALL REQUIRED DAMPERS, TRANSITIONS,
CONNECTIONS TO AIR TERMINALS, AND OTHER ACCESSORIES NECESSARY
FOR COMPLETE OPERATING SYSTEM.  NO VARIATION OF DUCT
CONFIGURATION OR SIZES WILL BE PERMITTED EXCEPT BY PERMISSION
FROM THE ENGINEER.

1. MECHANICAL CONTRACTOR SHALL COORDINATE WITH THE
GENERAL CONTRACTOR TO PATCH AND REPAIR ALL EXISTING
WALLS, FLOORS, CEILINGS OR OTHER SURFACES IDENTIFIED TO
REMAIN THAT MAY BECOME DAMAGED DURING THE COURSE OF
WORK.

6.     DUCT LEAKAGE TESTING SHALL BE PERFORMED IN ACCORDANCE
WITH SMACNA HVAC DUCT LEAKAGE TEST MANUAL. THE
PERMITTED DUCT LEACKAGE SHALL BE NOT MORE THAN THE
CALCULATED VALUE FROM CMC EQUATION 603.9.2. [Lmax = CL

p0.65].

A

LEED
ALL WORK, MATERIALS AND EQUIPMENT SHALL MEET LEED
REQUIREMENTS & CODE. IN CASE OF CONFLICT, THE HIGHER STANDARD
SHALL APPLY.

WORK DAMAGED IN THE COURSE OF REPAIRING DEFECTIVE MATERIALS
AND WORKMANSHIP.

INSPECTION
INSTALLATION INSTRUCTIONS FOR ALL LISTED EQUIPMENT SHALL BE
PROVIDED TO THE FIELD INSPECTOR AT THE TIME OF INSPECTION.

A
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MECHANICAL
SPECIFICATIONS

N.T.S.

HEATING, VENTILATING AND AIR CONDITIONING

1.1 REQUIREMENTS
A. PROVIDE FOR EXPANSION OF PIPING IN ACCORDANCE WITH INDUSTRY STANDARDS

AND GOOD INSTALLATION PRACTICES.

END OF SECTION 230516

SECTION 230516 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

1.1 SLEEVE-SEAL SYSTEMS
A. FIELD-ASSEMBLED, MODULAR SEALING-ELEMENT UNIT FOR FILLING ANNULAR SPACE

BETWEEN PIPING AND SLEEVE.
1. SEALING ELEMENTS:EPDM RUBBER OR NBR..
2. PRESSURE PLATES: CARBON STEEL, PLASTIC OR STAINLESS STEEL..
3. CONNECTING BOLTS AND NUTS: CARBON STEEL WITH CORROSION-RESISTANT

COATING OR STAINLESS STEEL..

1.2 SLEEVE-SEAL FITTINGS
A. MANUFACTURED PLASTIC, SLEEVE-TYPE, PLASTIC OR RUBBER WATERSTOP

ASSEMBLY MADE FOR IMBEDDING IN CONCRETE SLAB OR WALL.

1.3 GROUT
A. NONSHRINK, FACTORY PACKAGED.

1.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
A. EXTERIOR CONCRETE WALLS ABOVE GRADE:

1. PIPING SMALLER THAN NPS 6: CAST-IRON WALL OR GALVANIZED-STEEL WALL SLEEVES.

.
B. EXTERIOR CONCRETE WALLS BELOW GRADE:

1. PIPING SMALLER THAN NPS 6: CAST-IRON WALL OR GALVANIZED-STEEL WALL SLEEVES
WITH SLEEVE-SEAL SYSTEM.

:

C. CONCRETE SLABS-ON-GRADE:
1.

D. CONCRETE SLABS ABOVE GRADE:
1. PIPING SMALLER THAN NPS 6: CAST-IRON WALL OR GALVANIZED-STEEL STEEL-PIPE OR

PVC-PIPE SLEEVES.
:

.
E. INTERIOR PARTITIONS:

1. PIPING SMALLER THAN NPS 6: CAST-IRON WALL OR GALVANIZED-STEEL STEEL-PIPE OR
PVC-PIPE SLEEVES. .

END OF SECTION 230517

SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

HEATING, VENTILATING AND AIR CONDITIONING

1.1 PRODUCTS
A. LIQUID-IN-GLASS THERMOMETERS:

1. COMPACT-STYLE, LIQUID-IN-GLASS THERMOMETERS:
a. CASE: CAST ALUMINUM OR PLASTIC 6-INCH

SIZE.
b. CASE FORM:BACK ANGLE OR STRAIGHT.
c. TUBE: GLASS WITH MAGNIFYING LENS AND BLUE OR RED ORGANIC LIQUID.
d. TUBE BACKGROUND: NONREFLECTIVE ALUMINUM WITH ETCHED SCALE IN

DEG F.
B. DUCT-THERMOMETER MOUNTING BRACKETS: FLANGED BRACKET, FOR
C. THERMOWELLS:

1. MATERIAL FOR USE WITH COPPER TUBING: CNR OR CUNI .
2. MATERIAL FOR USE WITH STEEL PIPING: CRES OR CSA .
3. TYPE: STEPPED SHANK UNLESS STRAIGHT OR TAPERED SHANK IS INDICATED.
4. HEAT-TRANSFER MEDIUM: MIXTURE OF GRAPHITE AND GLYCERIN.

.
D. PRESSURE GAGES:

1. DIRECT-MOUNTED, METAL-CASE, DIAL-TYPE PRESSURE GAGES:
a. CASE: LIQUID-FILLED OR SEALED; OPEN-FRONT, PRESSURE RELIEF.
b. PRESSURE-ELEMENT ASSEMBLY: BOURDON TUBE UNLESS OTHERWISE

INDICATED.
c. PRESSURE CONNECTION: BRASS, WITH NPS 1/4 OR NPS 1/2

 ASME B1.20.1 PIPE THREADS AND
BOTTOM-OUTLET TYPE UNLESS BACK-OUTLET TYPE IS INDICATED.

d. DIAL: NONREFLECTIVE ALUMINUM WITH ETCHED SCALE IN  PSI
.

e. WINDOW: GLASS .
f. RING: STAINLESS STEEL .
g. ACCURACY:  GRADE A, PLUS OR MINUS 1 PERCENT OF MIDDLE HALF OF,

GRADE B, PLUS OR MINUS 2 PERCENT OF MIDDLE HALF OF, GRADE C, PLUS
OR MINUS 3 PERCENT OF MIDDLE HALF OF, GRADE D, PLUS OR MINUS 5
PERCENT OF WHOLE  SCALE RANGE.

E. GAGE ATTACHMENTS:
1. SNUBBERS: BRASS; WITH NPS 1/4 OR NPS 1/2

NPS 1/2 AND PISTON OR POROUS-METAL-TYPE SURGE-DAMPENING DEVICE.
INCLUDE EXTENSION FOR USE ON INSULATED PIPING.

2. SIPHONS: LOOP-SHAPED SECTION OF BRASS, STAINLESS-STEEL OR STEEL PIPE
WITH NPS 1/4 OR NPS 1/2  PIPE THREADS.

3. VALVES:BRASS OR STAINLESS-STEEL NEEDLE, WITH
NPS 1/4 OR NPS 1/2, PIPE THREADS.

END OF SECTION 230519

SECTION 230519 - METERS AND GAGES FOR HVAC PIPING

HEATING, VENTILATING AND AIR CONDITIONING

1.1 COMPONENTS
A. VIBRATION ISOLATORS:

1. OPEN-SPRING ISOLATORS: FREESTANDING, LATERALLY STABLE.
2. PIPE-RISER RESILIENT SUPPORT: ALL-DIRECTIONAL, ACOUSTICAL PIPE ANCHOR.
3. RESILIENT PIPE GUIDES.
4. RESTRAINED-AIR-SPRING ISOLATORS: FREESTANDING, SINGLE OR MULTIPLE,
COMPRESSED-AIR BELLOWS WITH VERTICAL-LIMIT STOP RESTRAINT.
5. ELASTOMERIC HANGERS.
6. SPRING HANGERS: COMBINATION COIL-SPRING AND ELASTOMERIC-INSERT
HANGERS WITH SPRING AND INSERT IN COMPRESSION AND WITH VERTICAL-LIMIT

STOP.
B. SEISMIC RESTRAINT DEVICES:

1. SNUBBERS: WELDED STRUCTURAL-STEEL SHAPES AND REPLACEABLE RESILIENT
ISOLATION WASHERS AND BUSHINGS.
2. RESTRAINT CHANNEL BRACINGS: MFMA-4, SHOP- OR FIELD-FABRICATED BRACING
ASSEMBLIES.
3. RESTRAINT CABLES: [ASTM A 603 GALVANIZED] [ASTM A 492 STAINLESS]-STEEL
CABLES.
4. HANGER-ROD STIFFENER: STEEL TUBE OR STEEL SLOTTED-SUPPORT-SYSTEM,
SLEEVE WITH INTERNALLY BOLTED CONNECTIONS OR REINFORCING STEEL ANGLE

CLAMPED  TO HANGER ROD.
5. RESILIENT ISOLATION WASHERS AND BUSHINGS: ONE-PIECE, MOLDED, OIL- AND
WATER-RESISTANT NEOPRENE, WITH A FLAT WASHER FACE.
6. ANCHOR BOLTS: MECHANICAL TYPE, SEISMIC RATED.

C. VIBRATION ISOLATION EQUIPMENT BASES:
1. STEEL BASE: FACTORY-FABRICATED, WELDED, STRUCTURAL-STEEL BASES AND
RAILS.
2. INERTIA BASE: FACTORY-FABRICATED, WELDED, STRUCTURAL-STEEL BASES AND
RAILS READY FOR FIELD-APPLIED, CAST-IN-PLACE CONCRETE.

1.2 FIELD QUALITY CONTROL
A. TESTING: BY CONTRACTOR.

END OF SECTION 230548

SECTION 230548 - VIBRATION AND SEISMIC CONTROLS FOR HVAC

HEATING, VENTILATING AND AIR CONDITIONING

1.1 QUALITY ASSURANCE
A. QUALITY STANDARD FOR PIPING IDENTIFICATION: ASME A13.1.

1.2 PRODUCTS
A. EQUIPMENT LABELS:METAL OR PLASTIC.
B. WARNING SIGNS AND LABELS: 1/16 INCH OR 1/8 INCH

 THICK WITH  FASTENERS OR ADHESIVE. LETTER SIZE NOT LESS
THAN 1/4 INCH (6.4 MM) FOR NAME OF UNITS IF VIEWING DISTANCE IS LESS THAN
24 INCHES (600 MM), 1/2 INCH (13 MM) FOR VIEWING DISTANCES UP TO 72 INCHES
(1830 MM), AND PROPORTIONATELY LARGER LETTERING FOR GREATER VIEWING
DISTANCES. INCLUDE SECONDARY LETTERING TWO-THIRDS TO THREE-QUARTERS
THE SIZE OF PRINCIPAL LETTERING.

C. PIPE LABELS:PRETENSIONED OR SELF-ADHESIVE..
D. DUCT LABELS:1/16 INCH OR 1/8 INCH THICK

WITH FASTENERS OR ADHESIVE. LETTER SIZE NOT LESS THAN 1/4 INCH
FOR NAME OF UNITS IF VIEWING DISTANCE IS LESS THAN 24 INCHES, 1/2

INCH FOR VIEWING DISTANCES UP TO 72 INCHES, AND
PROPORTIONATELY LARGER LETTERING FOR GREATER VIEWING DISTANCES.
INCLUDE SECONDARY LETTERING TWO-THIRDS TO THREE-QUARTERS THE SIZE OF
PRINCIPAL LETTERING.
E. STENCILS: ALUMINUM, BRASS, FIBERBOARD OR FIBERBOARD..
F. VALVE TAGS:  BRASS, ALUMINUM OR STAINLESS STEEL;

0.032-INCH MINIMUM THICKNESS.

G. WARNING TAGS:3 BY 5-1/4 INCHES MINIMUM;
 BRASS GROMMET AND WIRE FASTENERS.

H. THERMOSTAT LABELS: 1/8” (3MM) HIGH WHITE LETTERS ON KELLY GREEN OR
BLACK PHENOLIC BACKGROUND (E.Q. “AC-1: WORKROOM”).

END OF SECTION 230553

SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

HEATING, VENTILATING AND AIR CONDITIONING

1.1 SUMMARY
A. TAB FOR THE FOLLOWING:

1. BALANCING AIR SYSTEMS:
a. CONSTANT-VOLUME AIR SYSTEMS.
b. DUAL-DUCT SYSTEMS.
c. VARIABLE-AIR-VOLUME SYSTEMS.
d. MULTIZONE SYSTEMS.
e. INDUCTION-UNIT SYSTEMS.

2. TAB EQUIPMENT:
a. HEAT EXCHANGERS.
b. MOTORS.
c. CONDENSING UNITS.
d. HEAT-TRANSFER COILS.

3. TAB EXISTING SYSTEMS AND EQUIPMENT.
4. SOUND TESTS.
5. VIBRATION TESTS.
6. DUCT LEAKAGE TESTS.
7. CONTROL SYSTEM VERIFICATION.

1.2 QUALITY ASSURANCE
A. ASHRAE COMPLIANCE: APPLICABLE REQUIREMENTS IN ASHRAE 62.1,

SECTION 7.2.2 - "AIR BALANCING."
B. ASHRAE/IESNA COMPLIANCE: APPLICABLE REQUIREMENTS IN

ASHRAE/IESNA 90.1, SECTION 6.7.2.3 - "SYSTEM BALANCING."

1.3 EXECUTION
A. TOLERANCES:  PLUS OR MINUS 10 PERCENT OF DESIGN VALUES.
B. FINAL REPORT: PREPARE A CERTIFIED WRITTEN REPORT; TABULATE AND DIVIDE

THE REPORT INTO SEPARATE SECTIONS FOR TESTED SYSTEMS AND BALANCED
SYSTEMS. INCLUDE THE FOLLOWING:
1. GENERAL PROJECT DATA
2. SYSTEM DIAGRAMS
3. AIR-HANDLING-UNIT TEST REPORTS
4. APPARATUS-COIL TEST REPORTS
5. FAN TEST REPORTS
6. DUCT TRAVERSE REPORTS
7. INSTRUMENT CALIBRATION REPORTS

C. INSPECTIONS: RANDOM CHECKS BY CONSTRUCTION MANAGER TO VERIFY
FINAL TAB REPORT.

END OF SECTION 230593

SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

HEATING, VENTILATING AND AIR CONDITIONING

1.1 QUALITY ASSURANCE
A. SURFACE-BURNING CHARACTERISTICS: FLAME-SPREAD INDEX OF 25, AND

SMOKE-DEVELOPED INDEX OF 50 FOR INSULATION INSTALLED INDOORS; OR 75, AND
SMOKE-DEVELOPED INDEX OF 150 FOR INSULATION INSTALLED OUTDOORS;
ACCORDING TO ASTM E 84.

B. ADHESIVES: VOC CONTENT OF 50 G/L OR LESS FOR INDOOR APPLICATIONS.

1.2 DUCT INSULATION SCHEDULE, GENERAL
A. PLENUMS AND DUCTS REQUIRING INSULATION:

1. INDOOR, CONCEALED SUPPLY AND OUTDOOR AIR.
2. INDOOR, EXPOSED SUPPLY (WHERE POSSIBILITY OF CONDENSATION).
3. INDOOR, EXPOSED OUTDOOR AIR.
4. INDOOR, CONCEALED RETURN LOCATED IN UNCONDITIONED SPACE.
5. INDOOR, EXPOSED RETURN LOCATED IN UNCONDITIONED SPACE.
6. INDOOR, CONCEALED OVEN AND WAREWASH EXHAUST.
7. INDOOR, EXPOSED OVEN AND WAREWASH EXHAUST.
8. INDOOR, CONCEALED EXHAUST BETWEEN ISOLATION DAMPER AND PENETRATION

OF BUILDING EXTERIOR.
9. INDOOR, EXPOSED EXHAUST BETWEEN ISOLATION DAMPER AND PENETRATION

OF BUILDING EXTERIOR.
10. OUTDOOR, CONCEALED SUPPLY AND RETURN.
11. OUTDOOR, EXPOSED SUPPLY AND RETURN.

B. ITEMS NOT INSULATED:
1. METAL DUCTS WITH DUCT LINER OF SUFFICIENT THICKNESS TO COMPLY WITH

ENERGY CODE AND ASHRAE/IESNA 90.1.
2. FACTORY-INSULATED FLEXIBLE DUCTS.
3. FACTORY-INSULATED PLENUMS AND CASINGS.
4. FLEXIBLE CONNECTORS.
5. VIBRATION-CONTROL DEVICES.
6. FACTORY-INSULATED ACCESS PANELS AND DOORS.

1.3 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
A. CONCEALED, ROUND AND FLAT-OVAL, SUPPLY-AIR DUCT INSULATION:

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN .

B. CONCEALED, ROUND AND FLAT-OVAL, RETURN-AIR DUCT INSULATION:

.
C. CONCEALED, ROUND AND FLAT-OVAL, OUTDOOR-AIR DUCT INSULATION:

.
D. CONCEALED, ROUND AND FLAT-OVAL, EXHAUST-AIR DUCT INSULATION:

.
E. CONCEALED, RECTANGULAR, SUPPLY-AIR DUCT INSULATION:

.
F. CONCEALED, RECTANGULAR, RETURN-AIR DUCT INSULATION:

.
G. CONCEALED, RECTANGULAR, OUTDOOR-AIR DUCT INSULATION:

.
H. CONCEALED, RECTANGULAR, EXHAUST-AIR DUCT INSULATION BETWEEN ISOLATION

DAMPER AND PENETRATION OF BUILDING EXTERIOR: FLEXIBLE ELASTOMERIC,
MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR POLYOLEFIN.

I. CONCEALED, SUPPLY-AIR PLENUM INSULATION:
.

J. CONCEALED, RETURN-AIR PLENUM INSULATION:
.

K. CONCEALED, OUTDOOR-AIR PLENUM INSULATION: MINERAL-FIBER BLANKET OR
MINERAL-FIBER BOARD

L. CONCEALED, EXHAUST-AIR PLENUM INSULATION:

M. EXPOSED, ROUND AND FLAT-OVAL, SUPPLY-AIR DUCT INSULATION:

.
N. EXPOSED, ROUND AND FLAT-OVAL, RETURN-AIR DUCT INSULATION:

.
O. EXPOSED, ROUND AND FLAT-OVAL, OUTDOOR-AIR DUCT INSULATION:

.
P. EXPOSED, ROUND AND FLAT-OVAL, EXHAUST-AIR DUCT INSULATION:

.
Q. EXPOSED, RECTANGULAR, SUPPLY-AIR DUCT INSULATION:

.
R. EXPOSED, RECTANGULAR, RETURN-AIR DUCT INSULATION:

.
S. EXPOSED, RECTANGULAR, OUTDOOR-AIR DUCT INSULATION:

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR
POLYOLEFIN

T. EXPOSED, RECTANGULAR, EXHAUST-AIR DUCT INSULATION:

.
U. EXPOSED, SUPPLY-AIR PLENUM INSULATION:

.
V. EXPOSED, RETURN-AIR PLENUM INSULATION:

.
W. EXPOSED, OUTDOOR-AIR PLENUM INSULATION:

.
X. EXPOSED, EXHAUST-AIR PLENUM INSULATION:

.

1.4 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE
A. CONCEALED, ROUND AND FLAT-OVAL, SUPPLY-AIR DUCT INSULATION:

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD .
B. CONCEALED, ROUND AND FLAT-OVAL, RETURN-AIR DUCT INSULATION:

.
C. CONCEALED, ROUND AND FLAT-OVAL, OUTDOOR-AIR DUCT INSULATION:

.
D. CONCEALED, RECTANGULAR, SUPPLY-AIR DUCT INSULATION:

.
E. CONCEALED, RECTANGULAR, RETURN-AIR DUCT INSULATION:

.
F. CONCEALED, SUPPLY-AIR PLENUM INSULATION:

.
G. CONCEALED, RETURN-AIR PLENUM INSULATION:

.
H. EXPOSED, ROUND AND FLAT-OVAL, SUPPLY-AIR DUCT INSULATION:

MINERAL-FIBER BLANKET] [MINERAL-FIBER BOARD OR MINERAL-FIBER PIPE AND
TANK

I. EXPOSED, ROUND AND FLAT-OVAL, RETURN-AIR DUCT INSULATION:
.

J. EXPOSED, RECTANGULAR, SUPPLY-AIR DUCT INSULATION:
.

K. EXPOSED, RECTANGULAR, RETURN-AIR DUCT INSULATION:
.

L. EXPOSED, SUPPLY-AIR PLENUM INSULATION:
.

M. EXPOSED, RETURN-AIR PLENUM INSULATION:
.

END OF SECTION 230713

SECTION 230713 - DUCT INSULATION

HEATING, VENTILATING AND AIR CONDITIONING

1.1 COMMISSIONING PROCESS ACTIVITIES
A. TESTING PREPARATION

1. CERTIFY THAT HVAC&R SYSTEMS, SUBSYSTEMS, AND EQUIPMENT HAVE BEEN
INSTALLED, CALIBRATED, AND STARTED AND ARE OPERATING ACCORDING TO
THE CONTRACT DOCUMENTS.

2. CERTIFY THAT HVAC&R INSTRUMENTATION AND CONTROL SYSTEMS HAVE BEEN
COMPLETED AND CALIBRATED, THAT THEY ARE OPERATING ACCORDING TO THE
CONTRACT DOCUMENTS, AND THAT PRETEST SET POINTS HAVE BEEN RECORDED.

3. CERTIFY THAT TESTING, ADJUSTING, AND BALANCING PROCEDURES HAVE BEEN
COMPLETED AND THAT TESTING, ADJUSTING, AND BALANCING REPORTS HAVE
BEEN SUBMITTED, DISCREPANCIES CORRECTED, AND CORRECTIVE WORK
APPROVED.

4. SET SYSTEMS, SUBSYSTEMS, AND EQUIPMENT INTO OPERATING MODE TO BE
TESTED (E.G., NORMAL SHUTDOWN, NORMAL AUTO POSITION, NORMAL MANUAL
POSITION, UNOCCUPIED CYCLE, EMERGENCY POWER, AND ALARM CONDITIONS).

5. INSPECT AND VERIFY THE POSITION OF EACH DEVICE AND INTERLOCK
IDENTIFIED ON CHECKLISTS.

6. CHECK SAFETY CUTOUTS, ALARMS, AND INTERLOCKS WITH SMOKE CONTROL AND
LIFE-SAFETY SYSTEMS DURING EACH MODE OF OPERATION.

7. TESTING INSTRUMENTATION: INSTALL MEASURING INSTRUMENTS AND LOGGING
DEVICES TO RECORD TEST DATA AS DIRECTED BY THE CXA.

8. PROVIDE FOR ANY ADDITIONAL TESTING AND SUPPORT AS MAY REQUIRED BY
LOCAL AUTHORITIES AND THE COMMISSIONING AGENT.

B. REQUIRED COMMISSIONING DOCUMENTATION:
1. SUBMITTALS DELIVERY AND REVIEW PLAN.
2. IDENTIFICATION OF INSTALLED SYSTEMS, ASSEMBLIES, EQUIPMENT, AND

COMPONENTS.
3. CONSTRUCTION CHECKLISTS.
4. CERTIFICATE OF COMPLETION.
5. CERTIFICATE OF READINESS.
6. TEST AND INSPECTION REPORTS AND CERTIFICATES.
7. CORRECTIVE ACTION DOCUMENTS.
8. VERIFICATION OF TESTING, ADJUSTING, AND BALANCING REPORTS.
9. PROVIDE ANY ADDITIONAL DOCUMENTATION AS MAY BE REQUIRED BY

LOCAL AUTHORITIES AND THE COMMISSIONING AGENT.

END OF SECTION 230800

SECTION 230800 - COMMISSIONING OF HVAC

HEATING, VENTILATING AND AIR CONDITIONING

1.1 SUMMARY
A. NATURAL-GAS PIPING WITHIN THE BUILDING AND DISTRIBUTION ON THE PROJECT SITE.

1.2 PERFORMANCE REQUIREMENTS
A. MINIMUM OPERATING-PRESSURE RATINGS:

1. PIPING AND VALVES:  100 PSIG (690 KPA) MINIMUM UNLESS OTHERWISE INDICATED.
2. SERVICE REGULATORS:  65 PSIG (450 KPA) MINIMUM UNLESS OTHERWISE

INDICATED.
3. MINIMUM OPERATING PRESSURE OF SERVICE METER:  5 PSIG (34.5 KPA).

B. NATURAL-GAS SYSTEM PRESSURES WITHIN BUILDINGS: 0.5 PSIG (3.45 KPA) OR LESS.

1.3 MATERIALS
A. PIPING SPECIALTIES:

1. APPLIANCE FLEXIBLE CONNECTORS LISTED WITH CAPACITY MEETING OR
EXCEEDING APPLIANCE RATING.

2. QUICK-DISCONNECT DEVICES.
3. Y-PATTERN STRAINERS.
4. WEATHERPROOF VENT CAP.

B. MANUAL GAS SHUTOFF VALVES:
1. TWO-PIECE, FULL OR REGULAR -PORT BRONZE BALL VALVES WITH BRONZE TRIM.
2. BRONZE PLUG VALVES.
3. CAST-IRON,  NONLUBRICATED AND LUBRICATED PLUG VALVES.
4. PE BALL VALVES.
5. VALVE BOXES.

C. PRESSURE REGULATORS:
1. LINE PRESSURE REGULATORS.
2. APPLIANCE PRESSURE REGULATORS.

D. DIELECTRIC FITTINGS: DIELECTRIC UNIONS, DIELECTRIC FLANGES AND
DIELECTRIC-FLANGE KITS

E. DETECTABLE WARNING TAPE FOR UNDERGROUND PIPING.

1.4 OUTDOOR PIPING SCHEDULE
A. UNDERGROUND PIPING:  STEEL PIPE WITH WELDED JOINTS.
B. ABOVEGROUND PIPING: STEEL PIPE WITH THREADED JOINTS OR WELDED JOINTS.
C. BRANCH PIPING IN CAST-IN-PLACE CONCRETE: ANNEALED-TEMPER COPPER

TUBE WITH BRAZED OR FLARED JOINTS.
D. CONTAINMENT CONDUIT: STEEL PIPE WITH WELDED JOINTS.

1.5 INDOOR PIPING SCHEDULE FOR PRESSURES LESS THAN 0.5 PSIG (3.45 KPA)
A. ABOVEGROUND BRANCH PIPING NPS 1 (DN 25) AND SMALLER:  STEEL PIPE WITH

THREADED JOINTS.
B. ABOVEGROUND DISTRIBUTION PIPING: STEEL PIPE WITH THREADED

 OR WELDED JOINTS .
C. UNDERGROUND PIPING:

.
D. CONTAINMENT CONDUIT AND VENT PIPING: STEEL PIPE WITH WELDED JOINTS.

END OF SECTION 231123

SECTION 231123 - FACILITY NATURAL-GAS PIPING

HEATING, VENTILATING AND AIR CONDITIONING

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN

 FLEXIBLE ELASTOMERIC,
MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR POLYOLEFIN.

 FLEXIBLE ELASTOMERIC,
MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR POLYOLEFIN.

 MINERAL-FIBER BLANKET OR
MINERAL-FIBER BOARD

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN

FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD
OR POLYOLEFIN

 FLEXIBLE ELASTOMERIC,
MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR POLYOLEFIN.

 FLEXIBLE ELASTOMERIC,
MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR POLYOLEFIN.

 FLEXIBLE
ELASTOMERIC,  MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR POLYOLEFIN.

 FLEXIBLE ELASTOMERIC,
MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR POLYOLEFIN.

 FLEXIBLE ELASTOMERIC,
MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR POLYOLEFIN.

 FLEXIBLE ELASTOMERIC,
MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR POLYOLEFIN.

 FLEXIBLE ELASTOMERIC,
MINERAL-FIBER BLANKET, MINERAL-FIBER BOARD OR POLYOLEFIN.

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

MINERAL-FIBER BLANKET OR MINERAL-FIBER BOARD

 STEEL PIPE WITH THREADED
 OR WELDED JOINTS

PIPING SMALLER THAN NPS 6: CAST-IRON WALL OR GALVANIZED-STEEL WALL SLEEVES
WITH SLEEVE-SEAL SYSTEM.

DE
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SPECIFICATIONS

N.T.S.

1.1 PERFORMANCE REQUIREMENTS
A. QUALITY STANDARDS: ASHRAE 15 AND ASME B31.5.
B. LINE TEST PRESSURE FOR REFRIGERANT R-410A:

1. SUCTION LINES FOR AIR-CONDITIONING APPLICATIONS: 300 PSIG (2068 KPA).
2. SUCTION LINES FOR HEAT-PUMP APPLICATIONS: 535 PSIG (3689 KPA).
3. HOT-GAS AND LIQUID LINES: 535 PSIG (3689 KPA).

1.2 PRODUCTS
A. COPPER TUBE AND FITTINGS: TYPE K OR L,  TYPE A OR B  OR TYPE ACR.
B. TIN-BRONZE BELLOWS, FLEXIBLE CONNECTORS.
C. VALVES AND SPECIALTIES:

1. DIAPHRAGM PACKLESS VALVES.
2. PACKED-ANGLE VALVES.
3. CHECK VALVES.
4. SERVICE VALVES.
5. SOLENOID VALVES:24, 120 OR 208 V AC.
6. SAFETY RELIEF VALVES.
7. THERMOSTATIC EXPANSION VALVES FOR 40 DEG F (4.4 DEG C)

 SUCTION TEMPERATURE; ADJUSTABLE OR
NONADJUSTABLE  SUPERHEAT.
8. HOT-GAS BYPASS VALVES WITH INTERNAL OR EXTERNAL EQUALIZER, 24,120 OR

208 -V AC, AND SET PRESSURE.
9. STRAIGHT-TYPE STRAINERS.
10. ANGLE-TYPE STRAINERS.
11. MOISTURE/LIQUID INDICATORS.
12. REPLACEABLE-CORE FILTER DRYERS WITH ACTIVATED  ALUMINA OR CHARCOAL
MEDIA, 2-PSIG (14-KPA) MAXIMUM PRESSURE LOSS, AND

 RATED FLOW.
13. PERMANENT FILTER DRYERS WITH ACTIVATED ALUMINA OR CHARCOAL MEDIA,

2-PSIG (14-KPA) MAXIMUM PRESSURE LOSS, AND
 RATED FLOW.

14. MUFFLERS.
15. RECEIVERS.
16. LIQUID ACCUMULATORS.

1.3 REFRIGERANTS
A. R-410A.

1.4 PIPING APPLICATION SCHEDULES
A. PIPING APPLICATIONS FOR REFRIGERANT R-410A: MAXIMUM NPS 4 (DN 100).

1. SUCTION LINES FOR CONVENTIONAL AIR-CONDITIONING APPLICATIONS: COPPER.
2. HOT-GAS AND LIQUID LINES, [AND SUCTION LINES FOR HEAT-PUMP
APPLICATIONS]:

a. NPS 2 (DN 50) AND SMALLER: COPPER WITH BRAZED OR SOLDERED
JOINTS.

3. SAFETY-RELIEF-VALVE DISCHARGE PIPING:
a. NPS 2 (DN 50) AND SMALLER: COPPER WITH BRAZED OR SOLDERED

JOINTS.

1.5 INSULATION
A. 3/4" (19MM) MINIMUM THICKNESS, SELF-SEALING CLOSED CELL FOAM INSULATION
APPLIED TO SUCTION PIPING.
B. PROVIDE LINE SET SHROUD WHERE MOUNTED EXTERIOR TO BUILDING INCLUDING
ROOF TO PROTECT INSULATION.

END OF SECTION 232300

SECTION 232300 - REFRIGERANT PIPING

HEATING, VENTILATING AND AIR CONDITIONING

1.1 MATERIALS
A. SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS: COMPLY WITH SMACNA'S "HVAC
DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE" BASED ON INDICATED
STATIC-PRESSURE CLASS UNLESS OTHERWISE INDICATED.
B. SINGLE-WALL ROUND[ AND FLAT-OVAL] DUCTS AND FITTINGS: COMPLY WITH SMACNA'S
"HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE", CHAPTER 3, "ROUND,
OVAL, AND FLEXIBLE DUCT", BASED ON INDICATED STATIC-PRESSURE CLASS UNLESS
OTHERWISE INDICATED. SPIRAL ROUND OR SPIRAL OVAL DUCTS SHALL BE USED
WHERE EXPOSED.
C. SHEET METAL MATERIALS:

1. GALVANIZED SHEET STEEL.
2. FINISHES FOR SURFACES EXPOSED TO VIEW: MILL PHOSPHATIZED.

D. DUCT LINER:
1. FIBROUS GLASS,  TYPE I, FLEXIBLE,  TYPE II, RIGID.

a. WATER-BASED LINER ADHESIVE: VOC CONTENT OF 80 G/L OR LESS FOR
INTERIOR APPLICATIONS.

2. FLEXIBLE ELASTOMERIC.
3. NATURAL FIBER.

E. SEALANT MATERIALS:
1. TWO-PART TAPE SEALING SYSTEM: VOC CONTENT OF 250 G/L OR LESS FOR
INTERIOR APPLICATIONS.
2. WATER-BASED JOINT AND SEAM SEALANT: VOC CONTENT OF 250 G/L OR
LESS FOR INTERIOR APPLICATIONS.
3. FLANGED JOINT SEALANT: VOC CONTENT OF 250 G/L OR LESS FOR INTERIOR
APPLICATIONS.
4. FLANGE GASKETS.
5. ROUND DUCT JOINT O-RING SEALS.

1.2 SEISMIC-RESTRAINT DEVICES
A. CHANNEL SUPPORT SYSTEM.
B. GALVANIZED OR STAINLESS -STEEL RESTRAINT CABLES.
C. HANGER ROD STIFFENER: STEEL TUBE OR STEEL SLOTTED-SUPPORT-SYSTEM SLEEVE
WITH INTERNALLY BOLTED CONNECTIONS OR REINFORCING STEEL ANGLE CLAMPED
TO HANGER ROD.

1.3 DUCT CLEANING
A. CLEAN NEW AND EXISTING DUCT SYSTEM(S) BEFORE TESTING, ADJUSTING, AND
BALANCING.
B. CLEAN THE FOLLOWING ITEMS:

1. AIR OUTLETS AND INLETS.
2. SUPPLY, RETURN, AND EXHAUST FANS.
3. AIR-HANDLING UNITS.
4. COILS AND RELATED COMPONENTS.
5. RETURN-AIR DUCTS, DAMPERS, ACTUATORS, AND TURNING VANES.
6. SUPPLY-AIR DUCTS, DAMPERS, ACTUATORS, AND TURNING VANES.
7. DEDICATED EXHAUST AND VENTILATION COMPONENTS AND MAKEUP AIR SYSTEMS.

1.4 DUCT SCHEDULE
A. ALL DUCTS SHALL BE GALVANIZED STEEL.

1.5 HANGERS AND SUPPORT
A. HANGER RODS: ELECTROGALVANIZED, ALL-THREAD RODS OR GALVANIZED RODS
WITH THREADS PAINTED WITH ZINC-CHROMATE PRIMER AFTER INSTALLATION.
B. STRAP AND ROD SIZES: COMPLY WITH SMACNA'S "HVAC DUCT CONSTRUCTION
STANDARDS - METAL AND FLEXIBLE," TABLE 5-1 (TABLE 5-1M), "RECTANGULAR DUCT
HANGERS MINIMUM SIZE," AND TABLE 5-2, "MINIMUM HANGER SIZES FOR ROUND DUCT."
C. STEEL CABLES FOR GALVANIZED-STEEL DUCTS: GALVANIZED STEEL COMPLYING WITH
ASTM A 603.
D. STEEL CABLE END CONNECTIONS: CADMIUM-PLATED STEEL ASSEMBLIES WITH
BRACKETS, SWIVEL, AND BOLTS DESIGNED FOR DUCT HANGER SERVICE; WITH AN
AUTOMATIC-LOCKING AND CLAMPING DEVICE.
E. DUCT ATTACHMENTS: SHEET METAL SCREWS, BLIND RIVETS, OR SELF-TAPPING METAL
SCREWS; COMPATIBLE WITH DUCT MATERIALS.
F. TRAPEZE AND RISER SUPPORTS:

1. SUPPORTS FOR GALVANIZED-STEEL DUCTS: GALVANIZED-STEEL SHAPES AND
PLATES.
2. SUPPORTS FOR STAINLESS-STEEL DUCTS: STAINLESS-STEEL SHAPES AND
PLATES.
3. SUPPORTS FOR ALUMINUM DUCTS: ALUMINUM OR GALVANIZED STEEL COATED
WITH ZINC CHROMATE.

END OF SECTION 233113

SECTION 233113 - METAL DUCTS

HEATING, VENTILATING AND AIR CONDITIONING

1.1 QUALITY ASSURANCE
A. INSTALLATION STANDARDS: NFPA 90A, NFPA 90B, AND SMACNA'S "HVAC DUCT
CONSTRUCTION STANDARDS - METAL AND FLEXIBLE."
B. MOTORIZED AND NON-MOTORIZED DAMPERS USED FOR OUTSIDE AIR INTAKES,
EXHAUST AND PRESSURE RELIEF (INCLUDING THOSE WITHIN PACKAGED HVAC
EQUIPMENT) SHALL HAVE A MAXIMUM AIR LEAKAGE VALUE PER THE ENERGY
CODE OR ASHRAE 90.1 WHEN TESTED PER AMCA STD. 500.

1.2 PRODUCTS
A. BACKDRAFT AND PRESSURE RELIEF DAMPERS: MULTIPLE BLADE, PARALLEL ACTION,
GRAVITY BALANCED WITH RETURN SPRINGS.
B. BAROMETRIC RELIEF DAMPERS: HORIZONTAL OR VERTICAL MOUNTING; MULTIPLE
BLADE, PARALLEL ACTION, GRAVITY BALANCED WITH RETURN SPRINGS.
C. MANUAL VOLUME DAMPERS: MULTIPLE AND SINGLE BLADE, PARALLEL- AND
OPPOSED- BLADE DESIGN,WITH LINKAGE OUTSIDE AIRSTREAM.

1. STANDARD, STEEL, MANUAL VOLUME DAMPERS.
2. STANDARD, ALUMINUM, MANUAL VOLUME DAMPERS.
3. LOW-LEAK, STEEL, MANUAL VOLUME DAMPERS.
4. LOW-LEAK, ALUMINUM, MANUAL VOLUME DAMPERS.

D. CONTROL DAMPERS: PARALLEL  OPPOSED-BLADE DESIGN; GALVANIZED-STEEL,
STAINLESS-STEEL OR ALUMINUM FRAME AND BLADES.
E. FIRE DAMPERS:  STATIC, DYNAMIC, STATIC AND DYNAMIC,REPLACEABLE,
ELECTRIC OR PNEUMATIC HEAT-RESPONSIVE DEVICE.
F. CEILING RADIATION DAMPERS: REPLACEABLE HEAT-RESPONSIVE DEVICE.
G. SMOKE DAMPERS:

1. CURTAIN TYPE WITH BLADES INSIDE AIRSTREAM, CURTAIN TYPE WITH BLADES
OUTSIDE AIRSTREAM, MULTIPLE-BLADE TYPE OR CURTAIN TYPE WITH BLADES

OUTSIDE AIRSTREAM EXCEPT WHEN LOCATED BEHIND GRILLE, WHERE BLADES
MAY BE INSIDE AIRSTREAM.

2. LEAKAGE: CLASS I OR CLASS II .
H. COMBINATION FIRE AND SMOKE DAMPERS: STATIC, DYNAMIC,  STATIC AND
DYNAMIC, REPLACEABLE, ELECTRIC OR PNEUMATIC  HEAT-RESPONSIVE DEVICE.
I. CORRIDOR DAMPERS: REPLACEABLE HEAT-RESPONSIVE DEVICE AND DAMPER
MOTORS WITH MODULATING OR TWO-POSITION ACTION.
J. FLANGE CONNECTORS.
K. DUCT SILENCERS: FACTORY FABRICATED AND TESTED, ROUND OR RECTANGULAR.
L. TURNING VANES: SINGLE OR DOUBLE -BLADE, GALVANIZED SHEET STEEL.
M. REMOTE DAMPER OPERATORS.
N. DUCT-MOUNTED ACCESS DOORS: DOUBLE WALL, RECTANGULAR, GALVANIZED
SHEET STEEL WITH INSULATION.
O. PRESSURE RELIEF ACCESS DOORS: SINGLE WALL OR DOUBLE WALL WITH  INSULATION
FILL .
P. FLEXIBLE CONNECTORS: INDOOR, OUTDOOR ,INDOOR AND OUTDOOR, HIGH
TEMPERATURE OR HIGH-CORROSIVE ENVIRONMENT; AND WITH THRUST LIMITS FOR

FLEXIBLE CONNECTIONS AT HIGH-PRESSURE FAN DISCHARGE..
Q. FLEXIBLE DUCTS:NONINSULATED OR INSULATED..
R. DUCT SECURITY BARS.
S. DUCT ACCESSORY HARDWARE.

END OF SECTION 233300

SECTION 233300 - AIR DUCT ACCESSORIES

HEATING, VENTILATING AND AIR CONDITIONING

1.1 PRODUCTS
A. SEE MECHANICAL SCHEDULE FOR SPECIFIC DIFFUSERS, REGISTERS, AND GRILLES.
B. DIFFUSERS: METAL CONSTRUCTION, EXCEPT USE ALUMINUM MATERIAL WHEN IN

DAMP AREAS.
1. ROUND CEILING DIFFUSERS, FULLY ADJUSTABLE AND TWO POSITION.
2. RECTANGULAR AND SQUARE CEILING DIFFUSERS, FIXED, TWO POSITION AND

ADJUSTABLE.
3. LOUVER FACE DIFFUSERS.
4. LINEAR BAR DIFFUSERS WITH NARROW, WIDE OR PENCIL-PROOF CORE SPACING

ARRANGEMENT.
5. LINEAR SLOT DIFFUSERS.

C. REGISTERS AND GRILLES: METAL CONSTRUCTION, EXCEPT USE ALUMINUM MATERIAL
WHEN IN DAMP AREAS.
1. ADJUSTABLE BAR REGISTERS AND GRILLES.
2. FIXED FACE  REGISTERS AND GRILLES.
3. LINEAR BAR GRILLES WITH GRID AND PERFORATED  FACE ARRANGEMENT.

D. EXTERIOR LOUVERS:
1. WEATHERPROOF, RAINPROOF DESIGN.
2. FRAME STYLE SHALL BE COMPATIBLE WITH THE EXTERIOR FINISH OF BUILDING

AND WALL CONSTRUCTION.
3. DRAINABLE BLADE CONSTRUCTION.
4. CAULK SLOTS.
5. GALVANIZED REMOVABLE BIRD SCREEN.
6. COORDINATE FINISH WITH ARCHITECT.

END OF SECTION 233713

SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES

HEATING, VENTILATING AND AIR CONDITIONING

1.1 MANUFACTURED UNITS
A. CASING:

1. GALVANIZED STEEL PAINTED WITH BAKED ENAMEL.
2. GALVANIZED-STEEL LINER.
3. INSULATED WITH FIBERGLASS.
4. GALVANIZED OR STAINLESS-STEEL DRAIN PAN  WITH DRAIN CONNECTION ON BOTH

SIDES .
B. SUPPLY-AIR FAN: DIRECT DRIVEN, DOUBLE WIDTH,FORWARD CURVED

BACKWARD INCLINED , CENTRIFUGAL.
OR

SUPPLY-AIR FAN: BELT DRIVEN, FORWARD CURVED, CENTRIFUGAL.
C. CONDENSER-COIL FAN: DIRECT-DRIVEN PROPELLER.
D. RELIEF-AIR FAN:PROPELLER], FORWARD CURVED OR BACKWARD INCLINED.
E. SUPPLY-AIR REFRIGERANT COIL:

1. ALUMINUM] OR COPPER -PLATE FINS AND SEAMLESS COPPER TUBE.
2. BAKED PHENOLIC OR CATHODIC EPOXY COATING.

F. OUTDOOR-AIR REFRIGERANT COIL:
1. ALUMINUM OR COPPER-PLATE FINS AND SEAMLESS COPPER TUBE.
2. BAKED PHENOLIC OR CATHODIC EPOXY COATING.

G. HOT-GAS REHEAT REFRIGERANT COIL:
1. ALUMINUM OR COPPER-PLATE FINS AND SEAMLESS COPPER TUBE.
2. BAKED PHENOLIC OR CATHODIC EPOXY COATING.

H. ELECTRIC-RESISTANCE HEATING:
1. OPEN-COIL RESISTANCE WIRE.
2. STEP OR SCR  CONTROLLER.

I. REFRIGERANT CIRCUIT COMPONENTS:
1. NUMBER OF REFRIGERANT CIRCUITS:  NUMBER AS SCHEDULED.
2. COMPRESSOR:  HERMETIC SCROLL.
3. REFRIGERANT: R-407C OR R-410A.
4. LOW-AMBIENT KIT.
5. HOT-GAS REHEAT VALVE.
6. HOT-GAS BYPASS VALVE.
7. FOUR-WAY REVERSING VALVE.

J. FILTERS: DISPOSABLE, MINIMUM 90 PERCENT ARRESTANCE, AND MINIMUM MERV 6.
K. GAS FURNACE:

1. HEAT EXCHANGER AND DRAIN PAN: STAINLESS STEEL.
2. FUEL:  NATURAL OR PROPANE.
3. IGNITION: ELECTRONIC.
4. HIGH-ALTITUDE  MODEL OR KIT..
5. GRAVITY OR POWER  VENT.
6. SINGLE-STAGE, TWO-STAGE OR MODULATING GAS CONTROL VALVE.

L. OUTDOOR-AIR DAMPER: 0 TO 25 PERCENT, WITHMANUAL OR MOTORIZED DAMPER
AND HOOD.

OR
M. OUTDOOR- AND RETURN-AIR MIXING DAMPERS: 0 TO 100 PERCENT ECONOMIZER

WITH MOTORIZED DAMPERS AND HOOD.
N. ELECTRICAL POWER CONNECTION: SINGLE WITH UNIT-MOUNTED DISCONNECT.
O. BASIC UNIT CONTROLS:

1. CONTROL BOARD TO BE COMPATIBLE WITH CONTROL SYSTEM (EMS,
STANDARD AND DCV CONTROLS).

2. WALL-MOUNTED HUMIDISTAT OR SENSOR WITH CONCEALED OR EXPOSED
SET POINT AND  CONCEALED OR EXPOSED  INDICATION.

3. REMOTE WALL OR UNIT-MOUNTED ANNUNCIATOR PANEL.
P. ELECTRONIC CONTROLLERS:

1. SAFETY CONTROLS.
2. SCHEDULED CONTROLS.
3. UNOCCUPIED PERIOD CONTROLS.
4. SUPPLY FAN CONTROLS.
5. REFRIGERANT CIRCUIT CONTROLS.
6. HOT-GAS REHEAT-COIL CONTROLS.
7. GAS FURNACE CONTROLS.
8. ELECTRIC-HEATING-COIL CONTROLS.
9. FIXED MINIMUM OUTDOOR-AIR CONTROLS.
10. ECONOMIZERDRY-BULB OR ENTHALPY-BASED CONTROLS.
11. CARBON DIOXIDE SENSOR INPUT CONTROLS FOR DEMAND CONTROLLED

VENTILATION.
Q. ACCESSORIES:

1. GAS BURNER COMPARTMENT HEATER.
2. DUPLEX ELECTRICAL OUTLET.
3. LOW-AMBIENT KIT.
4. FILTER DIFFERENTIAL PRESSURE SWITCH.
5. COIL OR HAIL GUARDS.
6. CONCENTRIC DIFFUSER.
7. SPECIALLY COATED COIL WHEN IN MARINE ENVIRONMENTS.

R. ROOF CURB:
1. VIBRATION ISOLATORS.
2. WIND RESTRAINTS.
3. SEISMIC RESTRAINTS.

END OF SECTION 237413

SECTION 237413 - PACKAGED, OUTDOOR, CENTRAL-STATION AIR-HANDLING UNITS

HEATING, VENTILATING AND AIR CONDITIONING

DE
MP
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AIR DEVICE SCHEDULE (NEW)
MARK QTY DESCRIPTION MANUFACTURER MODEL REMARKS SHIP

11108 7 SQ. SUPPLY - LAY-IN AND HARD LID TITUS OMNI #3 24X24, 10", 12" DUCT GC

11165 3 EXHAUST FOR RESTROOM TITUS 350RL #3 8X8 8X8, 8" DUCT GC

10925 4 SQ. RETURN- HARD LID TITUS TDC #3 24X24 24X24, 16" DUCT GC

11163 2 SQ. RETURN- LAY-IN TITUS 350RL #3 24X24, 16", 8" DUCT GC

ADL-1 6 LINEAR SLOT SUPPLY DIFFUSER TITUS FL-25, 4FT 4 FT. 1-SLOT, 2.5" SLOT
WIDTH, 10" DUCT GC

ADL-2 4 LINEAR SLOT SUPPLY DIFFUSER TITUS FL-20, 4FT 4FT. 1-SLOT, 2" SLOT
WIDTH, 8" DUCT GC

ADL-3 4 SQ. RESTROOM SUPPLY GRILLE TITUS 300RL #3 12"X12", 8", 10" DUCT GC

AIR CURTAIN SCHEDULE (NEW)

EQUIP.
TAG

MANUFACTURER &
MODEL QUANTITY SERVICE LOCATION

AIR FLOW
(cfm)

TOTAL
STATIC

PRESSURE
(inWC)

MOTOR
HP

ELECTRICAL DATA
WEIGHT

(LBS.) REMARKS
V PH Hz FLA

X15057 READY-ACCESS
MODEL: RCM 1 DT WINDOW SEE PLAN - - - 115 1 60 5 60

X00801 MARS AIR
MODEL: STD236-1UA-OB 1 DOOR SEE PLAN 900 0.25 0.5 115 1 60 5.1 60

X00802 MARS AIR
MODEL: STD242-1UA-OB 1 DOOR SEE PLAN 1,400 0.25 0.5 115 1 60 5.1 65

X00803 MARS AIR
MODEL: STD272-2UA-OB 1 DOOR SEE PLAN 1,800 0.25 2 x 0.5 115 1 60 10.2 120

NOTES:

PACKAGED ROOFTOP UNIT SCHEDULE

EQUIP.
TAG STATUS MANUFACTURER &

MODEL

COOLING
AMBIENT
TEMP.,  °F

HEATING INDOOR FAN COMPRESSORS ELECTRICAL DATA
WEIGHT

(LBS.)
O.A.
CFM REMARKS

NOMINAL
TONS

TOTAL
MBH

SENSIBLE
MBH

ENT. AIR
DB ( °F)

ENT. AIR
WB ( °F)

SEER
(IEER) EER GAS

INPUT
OUTPUT

(MBH)
COP

(TE%) CFM ESP
IN-WG BHP RLA LRA V PH Hz MCA MOCP

EXISTING CARRIER
MODEL: 48TCDA07A2A5 6 70.5 56.0 80.0 67.0 (12.7) 11.0 105 72.0 59.0 (82%) 2,400 0.5 0.8 19.6 136 208 / 230 3 60 36 50 890 400

EXISTING CARRIER
MODEL: 48TCDA07A2A5 6 70.5 56.0 80.0 67.0 (12.7) 11.0 105 72.0 59.0 (82%) 2,400 0.5 0.8 19.6 136 208 / 230 3 60 36 50 890 400

NEW CARRIER
MODEL: 50FCQM08A2 7.5 82.3 62.8 80.0 67.0 (15.0) 11.2 105 - 83.0 3.4 3,000 0.5 1.0 13.1 /

13.1
83 /
83 208 / 230 3 60 43 50 1120 600

RTU
1

RTU
2

RTU
3

NOTES:

1

1

3 4

3 4

VERIFY OR PROVIDE DUCT SMOKE DETECTOR IN THE SUPPLY AIR DUCT TO
SHUTOFF THE ROOFTOP UNIT UPON DETECTION OF SMOKE PER 2022 CMC.
SMOKE DETECTOR TO BE ACCESSIBLE FROM ROOF.

PROGRAMMABLE THERMOSTAT WITH ZONE SENSOR.

EXISTING GAS HEATING / ELECTRIC COOLING PACKAGE ROOFTOP UNIT,
MOUNTED ON ROOF CURB TO REMAIN.

NEW HEAT PUMP HEATING / ELECTRIC COOLING PACKAGED ROOFTOP,
MOUNTED ON EXISTING 14" ROOF CURB.

FAN SCHEDULE (NEW)

EQUIP.
TAG

MANUFACTURER &
MODEL QUANTITY SERVICE LOCATION

AIR FLOW
(cfm)

TOTAL
STATIC

PRESSURE
(inWC)

REVOL./
MINUTE
(RPM)

MOTOR
HP

ELECTRICAL DATA
WEIGHT

(LBS.) REMARKS
V PH Hz

GREENHECK
MODEL: G-090-VG 1 RESTROOMS ROOF 375 0.25 1150 0.03 115 1 60 29

NOTES:

EF
1

ROOFTOP FAN, MUSHROOM TYPE. LOCATE A MINIMUM
10 FEET AWAY FROM ANY FRESH AIR INTAKE.

DISCONNECT SWITCH, POWER WIRING TO BE INTERLOCKED
WITH AC UNITS OPERATING SCHEDULE. (USE TIME CLOCKS)
OR TO BE INTERLOCKED WITH LIGHTING CONTROL PANEL
(COORDINATE WITH ELECTRICIAN).

MOUNT ON ROOF CURB.

PROVIDE BACKDRAFT DAMPER.

3 4 5 62

PROVIDE WITH MERV 13 FILTERS.

PROVIDE POWER EXHAUST, POWERED
THROUGH UNIT CONNECTION.

UNIT TO BE PROVIDED WITH ECONOMIZER, DISCONNECT
SWITCH, HAIL FUARDS, AND BACKDRAFT DAMPER.

7

6

6

UNHEATED, FOR INSTALLATION ABOVE DOOR. INTERLOCK AUTOMATIC ACTIVATION WITH THE DOOR BELOW. INSTALL PER MANUFACTURER SPECIFICATIONS.

UNHEATED, IN-CEILING RECESSED AIR CURTAIN, INTERLOCK AUTOMATIC ACTIVATION WITH THE DRIVE-THRU WINDOW BELOW. INSTALL PER MANUFACTURER SPECIFICATIONS.

B
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BOH - EMS, NO
LIGHTING

GENERAL NOTES
1. SURVEYOR ENERGY MANAGEMENT SYSTEM HARDWARE IS SUPPLIED BY STARBUCKS.

2. DRAWING FOR GENERAL INFORMATION, DESIGN INTENT, AND COORDINATION ONLY.

3. LOCAL BUILDING CODES TAKE PRECEDENCE OVER THIS DOCUMENT.

4. NOT ALL WIRING IS SHOWN ON THIS DRAWING. FOR CLARITY, ONLY ONE EXAMPLE
    OF EACH TYPE OF DEVICE IS SHOWN.

5. REFER TO THE SURVEYOR INSTALLATION INSTRUCTIONS FOR EACH COMPONENT
    FOR DETAILED WIRING AND ADDITIONAL CRITICAL INFORMATION.

6. CAUTION! INSTALLATION REQUIRES THE REMOVAL OF SAFETY COVERS AND
    EXPOSE THE INSTALLER TO HIGH VOLTAGE AND ELECTRICAL HAZARDS.
    USE OF A LICENSED ELECTRICIAN IS REQUIRED. FOLLOW ALL APPROPRIATE
    SAFETY PRECAUTIONS. ADDITIONAL SAFETY INFORMATION IS IN THE
    SURVEYOR INSTALLATION MANUALS.

7. WALL MOUNTED REMOTE SENSOR IS MOUNTED ON WALL 4 TO 5 FT AFF. AVOID AREAS
    WITH DIRECT AIRFLOW FROM SUPPLY REGISTERS.

8. USE A DROP DOWN SENSOR IF A WALL MOUNT SENSOR CANNOT BE INSTALLED DUE
    TO SPACE CONSTRAINTS (SEE NOTE 7 FOR REQUIREMENTS).  THE SENSOR CLIPS TO
    THE T-BAR GRID AND ADJUSTED SO THE BOTTOM OF THE SENSOR IS 8 TO 9 FT AFF.
    ALLOW 2 FT OF CLEARANCE FROM METRO SHELVING AND AVOID AREAS WITH DIRECT
    AIRFLOW FROM SUPPLY REGISTERS.

9. FOR SURVEYOR EMS TECHNICAL SUPPORT AND SYSTEM COMMISSIONING,
    CONTACT SURVEYOR TECHNICAL SUPPORT, (855) 647-7660, OPTION 1 OR EMAIL
    INSTALLSUPPORT@VENSTAR.COM. HOURS 6:00 AM TO 8:00 PM PACIFIC, MON-FRI.

SURVEYOR EMS COMPONENTS
VENSTAR PART SBUX ITEM # DESCRIPTION QUANTITY

DC400 011029485 DATA CONCENTRATOR 1

OTS400 011029487 OUTDOOR TEMPERATURE SENSOR 1

ECP400 011029489 EQUIPMENT CONTROL PAC 1 PER HVAC

CT414 011029490 COMMUNICATING THERMOSTAT 1 PER HVAC

SP400 011029491 SENSOR PAC 1 PER HVAC

RS410 011029492 WALL MOUNT REMOTE SENSOR 1 PER FOH HVAC

RS420 011050767 NARROW DROP DOWN SENSOR 1 PER BOH HVACOPTIONAL

SURVEYOR

THERMOSTATECP

REMOTE
SENSOR

THERMOSTATECP

REMOTE
SENSOR

MULTIPLE ECP'S MAY BE
COMBINED ON A SINGLE
DC PORT WHEN MORE
THAN 3 ECP'S ARE USED.

SECOND HVAC SYSTEM.
REPEAT AS NECESSARY.
DROP DOWN STYLE SENSOR
SHOWN.  SEE GENERAL NOTES
7 AND 8 FOR SENSOR
MOUNTING LOCATION.

FIRST HVAC SYSTEM.
WALL MOUNT STYLE SENSOR
SHOWN.  SEE GENERAL NOTES
7 AND 8 FOR SENSOR
MOUNTING LOCATION.

DATA CONCENTRATOR

ETHERNET
TO NETWORK

SURVEYOR

SURVEYOR

SURVEYOR

SURVEYOR

DATA CONCENTRATOR

DATA
CONCENTRATOR
POWER SUPPLY

SURVEYOR

CAT-5 ETHERNET
CABLE CONNECTED
TO NETWORK
ROUTER.

SURVEYOR RS-485 COMM
CONNECT TO ALL DEVICES

HOME-RUN WHEN
POSSIBLE

CONNECT ETHERNET CABLE TO LAN
PORT #37 ON ROUTER IN DATA RACK

LAN

SURVEYOR

EQUIPMENT CONTROL PAC (ECP)
MOUNTED INSIDE HVAC SYSTEM

OUTDOOR
TEMP

COMMUNICATIONS POWER AND OUTPUTS ECONOMIZER THERMOSTAT
A B GND OUT2 OUT1 Y1 Y2 W1 W2 ON/OFF Y 1 2

A B GND 3 4AC COMRAUX R C CK1 CK2 G

REMOTE AIRFLOW

SUCTION DISCHG

RETURNSUPPLY

REMOTE SENSOR IN CONDITIONED AREA
USE SINGLE SENSOR PER EXP/HVAC

SYSTEM PICK SENSOR TYPE BY LOCATION

ECP POWER &
HVAC CONTROL

WIRING

CONNECT 5
EQUIPMENT HEALTH
SENSORS AND 1
REMOTE SENSOR

SURVEYOR
RS-485
COMM

THERMOSTAT
COMMUNICATION AND
POWER WIRING

THERMOSTAT TERMINAL -
THERMOSTATS GROUPED IN
MANAGERS WORKSTATION AREA

NOTES:
1. OUTDOOR TEMPERATURE SENSOR CONNECTED TO ONE ECP ONLY PER LOCATION.
    FACE NORTH WHEN POSSIBLE.
2. SEE GENERAL NOTES 7 AND 8 FOR REMOTE SENSOR MOUNTING LOCATION DETAILS.

RS410 WALL MOUNT RS410 WALL MOUNT
(OPTIONAL)

RS420 DROP DOWN

Scale:  6" = 1'-0"1 Venstar EMS - No Lighting Control - Basic Low Voltage Wire Runs
Scale:  6" = 1'-0"2 Venstar EMS - No Lighting Control - Data Concentrator

Scale:  6" = 1'-0"3 Venstar EMS - No Lighting Control - HVAC Controls



GENERAL NOTES

A SEE MECHANICAL SPECIFICATIONS FOR FURTHER REQUIREMENTS.

B SEE ARCHITECTURAL SHEETS FOR PAINTING AND COLORS OF ALL EXPOSED
DUCTWORK, DIFFUSERS AND GRILLES.

C SEE ARCHITECTURAL SHEETS FOR DIMENSIONED DIFFUSER AND EXPOSED
DUCT LOCATIONS.

D DIFFUSERS AND RETURN GRILLES SHALL BE CENTERED IN CEILING TILE,
UNLESS OTHERWISE NOTED.

E REFERENCE LANDLORD WORK LETTER FOR DIVISION OF MECHANICAL SCOPE
OF WORK AND COORDINATE WITH STARBUCKS CONSTRUCTION MANAGER.

F COORDINATE WITH ELECTRICAL CONTRACTOR FOR POWER CONNECTION TO
ALL MECHANICAL EQUIPMENT.

G DIMENSIONS ARE TO FINISH FACE U.0.N.

H

ROUND AND RECTANGULAR DUCTWORK ARE INTERCHANGEABLE IF CROSS
SECTIONAL AREAS ARE EQUAL. CONTRACTOR TO VERIFY EXACT CEILING
SPACE AND INTERCHANGE THE DUCT SIZE TO FIT THE CEILING SPACE
WITHOUT ADDITIONAL FEE.

I
ALL EQUIPMENT AND DUCTWORK SHOWN ON THIS DRAWING TO BE
REPOSITIONED OR REROUTED IF NECESSARY TO ACCOMMODATE
FIELD CONDITIONS.

J CONTRACTOR TO FIELD VERIFY ALL CEILING CLEARANCES PRIOR
TO ANY DUCT FABRICATION.

K PRIOR TO MECHANICAL PERMIT FINAL, A SMOKE DETECTOR SHUT-OFF TEST
WILL BE REQUIRED. AS PER 2022 CMC.

L MARK ROOFTOP EQUIPMENT TO PERMANENTLY IDENTIFY THE AREA SERVED.
AS PER 2022 CMC.

M

EXCEPT FOR EXPOSED DUCTWORK, MAIN BRANCHES, SUPPLY AND RETURN
PLENUMS AND AS NOTED IN PLANS, FLEXIBLE DUCT CAN BE INSTALLED IN
LIEU OF RIGID DUCT. IF FLEXIBLE DUCT IS USED, IT SHALL BE UP-SIZED TO
THE NEXT AVAILABLE EVEN DUCT DIAMETER TO COMPENSATE FOR FRICTION
LOSES. SUBSTITUTION OF RIGID DUCT SHALL BE APPROVED BY
CONSTRUCTION MANAGER AND MECHANICAL ENGINEER.

N
TEMPERATURE THERMOSTAT AND SENSORS TO BE PROVIDED BY VENDOR
VENDSTAR. COORDINATE WITH CONSTRUCTION MANAGER AND GENERAL
CONTRACTOR.

O AIR DIFFUSERS AND GRILLES TO BE PAINTED TO MATCH ADJACENT SURFACE.

SHEET NOTES

SUPPLY AIR DUCT UP TO RTU ON ROOF ABOVE.

RETURN AIR DUCT UP TO RTU ON ROOF ABOVE.

RECTANGULAR DUCT RUN BELOW STRUCTURAL ROOF BEAM.

MANUAL BALANCE DAMPER. TYPICAL.

EXISTING RESTROOM EXHAUST DUCT UP THROUGH THE ROOF TO EXHAUST
FAN.

SMOKE DETECTOR IN SUPPLY AIR DUCT TO SHUT DOWN UNIT UPON
DETECTION. AS PER CMC CODE. TYPICAL.

SUPPLY AIR PLENUM  WITH 1" DUCT LINER.

RETURN AIR PLENUM  WITH 1" DUCT LINER.

CO2  SENSOR AT 60" AFF. COORDINATE FINAL LOCATION IN FIELD.

REMOTE TEMPERATURE SENSOR AT 60" AFF. COORDINATE FINAL LOCATION
IN FIELD.

WALL MOUNTED THERMOSTAT  AT 48" AFF.

CONTRACTOR TO FURNISH AND INSTALL AIR CURTAIN OVER DOOR.
ACTIVATION TO BE INTERLOCKED WITH DOOR. SEE M-0004 FOR
SPECIFICATIONS.

(N) IN-CEILING RECESSED DT WINDOW AIR CURTAIN, INSTALL PER
MANUFACTURER'S INSTALLATION INSTRUCTIONS.

OUTLINE OF NEW ROOFTOP EXHAUST FAN.

ICE MACHINE'S CONDENSER, TO BE PROVIDED BY STARBUCKS AND
INSTALLED BY CONTRACTOR ON THE ROOF. COORDINATE FINAL LOCATION
IN THE FILED WITH STURBUCKS CONSTRUCTION MANAGER. EXTEND
REFRIGERANT PIPING FROM ICE MACHINE TO REMOTE CONDENSER.
COORDINATE IN THE FILED ACTUAL ROUTING OF REFRIGERANT PIPING.

OUTLINE OF NEW ROOFTOP UNIT ABOVE.

PROVIDE HARD CEILING DIFFUSER WITH TITUS RAPID MOUNT (TRM) FRAME.

OUTLINE OF EXISTING ROOFTOP UNIT ABOVE.

PROVIDE 1" DOOR UNDERCUT.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
X15057 13

X00801 12

X0080312

X00802 12

15

EF
1

5

14

11165
-75 CFM

11165
-150 CFM

11165
-150 CFM

8"Ø

8"
Ø

8"Ø

10
"Ø

SD

1

2

6

SD

1

2

8

7

6

SD 12

8

6

RTU
2 18

RTU
1 18

RTU
316

ADL-1
400 CFM

ADL-1
400 CFM

ADL-1
400 CFM

ADL-1
400 CFM

ADL-1
400 CFM

ADL-1
400 CFM

ADL-2
300 CFM

ADL-2
300 CFM

ADL-2
200 CFM

ADL-2
200 CFM

ADL-3
125 CFM

ADL-3
125 CFM

ADL-3
50 CFM

11108
600 CFM

11108
600 CFM

11108
500 CFM

7

11108
600 CFM

17

11108
600 CFM

17

11108
400 CFM

17

11108
500 CFM

17

ADL-3
300 CFM

17

7

10925
-900 CFM

11163
-900 CFM

11163
-900 CFM

11

RTU-1
9

10

RTU-2
9

10

RTU-3
9

10

8"Ø 10"Ø

8"
Ø

10"Ø12"Ø

8"
Ø

12
"Ø

14
"Ø

8"Ø16"Ø

12
"Ø

12"Ø

16"Ø

16
"Ø

12"Ø

18"Ø 18"Ø

10925
-900 CFM

10
"Ø

14
"Ø

16
"Ø

10
"Ø

14
"Ø

16"Ø

10"Ø

10"Ø

16"Ø

16"Ø

19

19

19

TYP. 4

TYP. 4

TYP. 4

TYP.4

8

LL
MP

M-1101

1/4" = 1'-0"

N

400 N McCarthy Blvd.

Copyright  c  2023
info@acies.net

fx: (408) 522-5260
ph: (408) 522-5255

Suite 250, Milpitas, CA 95035

ENGINEERING

SHEET NUMBER:

SHEET TITLE:

SCALE: AS SHOWN

STORE #:
PROJECT #:

PR
O

JE
C

T 
N

AM
E:

PR
O

JE
C

T 
AD

D
R

ES
S:

C   2020 STARBUCKS COFFEE COMPANY

R

ISSUE DATE:

2401 UTAH AVENUE SOUTH
SEATTLE, WASHINGTON 98134

(206) 318-1575
THESE DRAWINGS AND THE PROJECT MANUAL

ARE CONFIDENTIAL AND SHALL REMAIN THE
SOLE PROPERTY OF STARBUCKS

CORPORATION, WHICH IS THE OWNER OF THE
COPYRIGHT IN THIS WORK.  THEY SHALL NOT BE
REPRODUCED (IN WHOLE OR IN PART), SHARED
WITH THIRD PARTIES OR USED IN ANY MANNER
ON OTHER PROJECTS OR EXTENSIONS TO THIS

PROJECT WITHOUT THE PRIOR WRITTEN
CONSENT OF STARBUCKS CORPORATION.

THESE DRAWINGS AND SPECIFICATIONS ARE
INTENDED TO EXPRESS DESIGN INTENT FOR A
PROTOTYPICAL STARBUCKS STORE (WHICH IS

SUBJECT TO CHANGE AT ANYTIME) AND DO NOT
REFLECT ACTUAL SITE CONDITIONS.  NEITHER

PARTY SHALL HAVE ANY OBLIGATION NOR
LIABILITY TO THE OTHER (EXCEPT STATED

ABOVE) UNTIL A WRITTEN AGREEMENT IS FULLY
EXECUTED BY BOTH PARTIES.

STARBUCKS TEMPLATE VERSION: i2020-01-31.1

STARBUCKS R

DESIGN MANAGER:
PRODUCTION DESIGNER:
CHECKED BY:

15635 Alton Parkway, Suite 100, Irvine, CA  92618
P: 949.553.1117  F: 949.474.7056

Sa
n 

Fr
an

ci
sc

o
Cl

ev
el

an
d

De
nv

er
Irv

in
e

m c g  a r c h i t e c u r e

ARCHITECT OF RECORD

ARCHITECT STAMP

ACIES PROJ. MANAGER:
ACIES PROJ. SPECIALIST:

ACIES PROJECT #:

Revision Schedule

Rev Date By Description

MP
230664

SP
ER

R
Y 

AN
D

 R
O

G
ER

S

29
52

 S
PE

N
O

 D
R

,
PA

TT
ER

SO
N

, C
A 

95
36

3

N

22121-104
3462

N. TOPPEL

A 02/20/24 Acies Goverment Agency Revision
B 03/15/24 Acies Goverment Agency Revision

MECHANICAL
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Mechanical floor plan
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RTU
2 2 (E) 6.0-TONRTU

1 (E) 6.0-TON2

EF
1

10'

3

RTU
3 (N)7.5-TON

WEIGHT: 970 LBS
(E)CURB: 143 LBS
HEIGHT (WITH 14" CURB): 63-3/8"

1

4

VTR

10'

VTR 10'

GENERAL NOTES

A CONTRACTOR TO VERIFY ALL ROOF PENETRATIONS IN THE FIELD, TO
AVOID CONFLICT WITH EXISTING STRUCTURAL ELEMENTS.

B DEMO AND REMOVE ANY UN-USED ROOFTOP EQUIPMENT. PATCH AND
REPAIR ANY PENETRATIONS CAUSED BY REMOVAL PROCESS.

SHEET NOTES

DEMO EXISTING 7.5-TON RTU (CARRIER 48HJD008) AND INSTALL NEW
7.5-TON ROOFTOP UNIT PER RTU SCHEDULE ON M-0004. MOUNT ON
EXISTING ROOF CURB AND CONNECT TO ELECTRICAL AND PLUMBING
UTILITIES PREVIOUSLY SERVING DEMOLISHED RTU.

EXISTING 6-TON RTU (CARRIER 48TCDA07A2A5) TO REMAIN AND BE
RE-USED.

NEW ROOF EXHAUST FAN, MOUNTED ON ROOF CURB. RE-USE EXISTING
ROOF PENETRATION. VERIFY EXACT LOCATION IN THE FIELD.

ICE MACHINE'S CONDENSER, TO BE PROVIDED BY STARBUCKS AND
INSTALLED BY CONTRACTOR ON THE ROOF. COORDINATE FINAL
LOCATION IN THE FILED WITH STARBUCKS CONSTRUCTION MANAGER.
CURB AND ROOF PENETRATION PROVIDED BY LL.

1

2

3

4
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MECHANICAL
DETAILS

N.T.S.

THREADED ROD

1
4" ROUND ROD OR 1" x 1" x 18" ANGLE

3
8" ROUND ROD OR 1" x 1" x 18" ANGLE

5
16" ROUND ROD OR 1" x 1" x 18" ANGLE

1
4" ROUND ROD OR 1" x 1" x 18" ANGLE

DUCT HANGING DETAIL

HANGER

EXPOSED
SPIRAL DUCT
REF PLAN

STRUCT JOIST REF
PLAN

UNISTRUT HANGER
SELF

TAPPING
SCREWS

2" x 2" x 18"60"

N.T.S.
4

84" 2" x 2" x 18"

RECTANGULAR DUCT
36"
48"

DUCT OR SIDE OF
DIAMETER OF ROUND 

MAXIMUM 

1-12" x 1-12" x 18"
2" x 2" x 18"

ANGLE
SUPPORT

HORIZONTAL 

FOR DUCTS
OVER 48" WIDE,

TURN UNDER
BOT OF DUCT &

FASTEN
DUCT

LOW
PRESSURE

EXPANSION
BOLT

HANGER
STRAP

INSERT
& BOLT

OPPOSED BLADE DAMPER
TITUS AG-75 OR EQUAL BY
G.C. WHEN REQ'D

LAY-IN CEILING DIFFUSER

FLEX DUCT. PULL INSIDE
LINER TAUT

FLEX DUCT CLAMP

ROUND INSUL STUB DUCT
SAME SIZE AS FLEX DUCT

1.  PROVIDE SUPPORT
   FOR DIFFUSER &
   CAP PER CODE

2.  EQUALIZING GRID
   REQ'D ON SUPPLY
   AIR DIFFUSERS ONLY

N.T.S.

EQUALIZING GRID
PERPEND TO STUB DUCT.

FULL SIZE OF DIFFUSER
CAP. HEIGHT FROM

DIFFUSER NECK TO STUB
CNTRLN.  FABRICATE FROM
22GA  PERF SHT MTL (3/16"

HOLES ON  1/4 " CNTRS).

SHOP FABRICATED SHT
MTL CLG DIFUSSER CAP

NET INSIDE DIM. SAME  AS
DIFFUSER NECK

NOTES:

NOTES:

METAL DUCT MAY BE 

DIFFUSERS. 
BRANCH DUCT TO THE
USED TO CONNECT THE 

IN LIEU OF ABOVE DETAIL

ATTACH #12 CEILING
WIRES AT DIFFUSER'S

TWO OPPOSING CORNERS
FLEX DUCT. PULL INSIDE
LINER TAUT

ROD STIFFENER ANGLE
IF REQUIRED

LONGITUDINAL SEISMIC 

MASON TYPE SCB
SEISMIC BRACKET

THREADED ROD
IF REQUIRED

 CABLE BRACE

TYPICAL

MASON TYPE SCB
SEISMIC ROD CLAMP
IF REQUIRED

(2) SHEET METAL STRAPS
2 1/2 IN. X 12 GAGE
(64 mm X 2.7 mm)

ROD COUPLING

SEISMIC CABLE BRACE
N.T.S.

SHUT-OFF DEVICES MUST
 BE INTERCONNECTED

INTERLOCK WITH
RESTROOM
EXHAUST FAN

DISCONNECT SWITCH
WEATHERPROOF

LINE VOLTAGE WIRING

T-STAT

LOW VOLTAGE WIRING

SENSOR

208V-3PH-60Hz.

SMOKE DETECTOR IN SUPPLY AIR DUCT TO
SHUT DOWN UNIT UPON DETECTION

18/3 SHIELDED
PLENUM WIRE

N.T.S.

ROOF TOP AC UNIT5

RTU WIRING TYP.
N.T.S.

OR FUSED DISCONNECT
CIRCUIT BREAKER

EXHAUST FAN

120VAC

R

120V/1ph/60hz

COIL

/STOP RELAY
TO START/

RELAY

MOTOR

POWER

EF
1

INTERLOCK WITH LIGHTING CONTROL
PANEL. PROVIDE CONTINUES OPERATION

DURING STORES' WORK HOURS.
COORDINATE WITH ELECTRICIAN.

N.T.S.

EXHAUST FAN WIRING7

FURNISHED AND INSTALLED BY MECHANICAL CONTRACTOR

FURNISHED AND INSTALLED BY  ELECTRICAL CONTRACTOR

ROOFTOP UNIT AS
SCHEDULED

FRAMING SUPPORT FOR
PENETRATIONS BY G.C.

AIR & WATERTIGHT
PENETRATION, TYP.

FLASHING & COUNTER
FLASHING BY G.C.

CONDENSATE DRAIN,
SEE PLUMBING FOR

ROUTING

ROOF

 3/4 " CD

INTAKE AIR
HOOD AND

ECONOMIZER

FLEX CONNECTIONS
TYP.

SMOKE DETECTOR IN
SUPPLY AIR DUCT TO
SHUT DOWN UNIT UPON
DETECTION. AS PER
UMC.

REFER TO MECH
PLAN FOR DUCT
SIZES, TYP.

#12 SMS, RTU TO
(E) ROOF CURB
4 MIN PER SIDE

SIMPSON SDS25300
4 MIN PER SIDE

6

1

3

N.T.S.

MUSHROOM TYPE EXHAUST FAN2

MOTOR AND DRIVE
SECURE FAN TO CURB W/SHT. METAL
FASTENERS @ 12" O.C. (MIN. 2 PER
SIDE) BY G.C.

BACKDRAFT DAMPER
SUPPLIED W/ FAN. INSTALLED
BY G.C.

8" MIN

ROOF UP OVER FACTORY
CURB PER ARCHITECTURAL
DETAILS BY BUILDING OWNER.

4" CANT

ROOF

FACTORY CURB SUPPLIED W/
FAN. INSTALLED BY G.C.

EXHAUST DUCT BY
GENERAL CONTRACTOR.

VERIFY OPENING SEE
FLOOR PLAN FOR DUCT

SIZE

WOOD NAILERS ALL WOOD IS
PRESSURE TREATED.

ROOF STRUCTURE

ROOF MOUNTED EXHAUST FAN
GREENHECK, F.O.I.C. FURNISHED W/ ROOF
CURB, BACKDRAFT DAMPER, FAN SPEED
CONTROLLER (INSTALLED BY G.C.),
FACTORY  MOUNTED DISCONNECT SWITCH,
& WIRE MESH SCREEN

NOTE: ALL JOINTS IN DUCTWORK TO BE
SOLDERED WATERTIGHT. VERIFY CURB
DIMENSIONS WITH MECHANICAL
DRAWINGS.
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