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SUPPLY AIR (RISE/DROP)

RETURN AIR DUCT (RISE/DROP)

EXHAUST AIR DUCT (RISE/DROP)

CEILING DIFFUSER/SUPPLY REGISTER

EXHAUST REGISTER/GRILLE

RETURN REGISTER/GRILLE

FIRE DAMPER

MANUAL VOLUME DAMPER

FLEXIBLE CONNECTION

DUCT LINING (1" THICK UNLESS OTHERWISE NOTED)

RECTANGULAR DUCT ELBOW WITH TURNING VANES

SINGLE LINE DUCT BRANCH TAKE-OFF

( 4-WAY TYPICAL IF NO ARROWS)
(ARROWHEAD REPRESENTS NUMBER OF THROW)

TEMPERATURE SENSOR

CONDENSATE DRAIN

ZONE DAMPER

FIRE DAMPER

DUCT SMOKE DETECTOR

PROGRAMABLE THERMOSTAT

FLEXIBLE DUCT

DUCT TRANSITION (RECTANGULAR TO ROUND)

CONTRACTOR.

DIAMETER

DOOR LOUVER

CONTRACTOR.

DOOR UNDERCUT (3/4" MINIMUM)

FURNISHED AND INSTALLED BY MECHANICAL

INSTALLED BY ELECTRICAL CONTRACTOR.
FURNISHED BY MECHANICAL CONTRACTOR AND

FURNISHED AND INSTALLED BY ELECTRICAL

(SD-SUPPLY DIFFUSER, RD-RETURN DIFFUSER, E-EXHAUST)

AIR CONDITIONING UNIT

DESIGNATED NUMBER

CEILING

CONNECT/CONNECTION

BACK DRAFT DAMPER
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SA/SUP

RA/RET

EA/EXH

CD/SR

DESCRIPTION

LEGEND

COMBINATION FIRE/SMOKE DAMPERFS FSD

AIR FLOW SENSORAFS

POINT OF CONNECTIONPOC

SD

AIR HANDLER UNITAHU

ABOVE FINISHED FLOORAFF

ALTERNATEALT

AMBIENTAMB

AMERICAN NATIONAL STANDARDS INSTITUTEANSI

ACCESS PANELAP

BRAKE HORSEPOWERBHP

BRITISH THERMAL UNITBTU

CONSTANT AIR VOLUMECAV

CONDENSATE DRAINCD

CARBON DIOXIDECO2

ADDITIONADD

ADJUSTABLEADJ

AMPEREAMP

AIR SEPARATORAS

AIR VENTAV
BAROMETRIC PRESSUREBAPR

BAROMETERBARO

BOILER BLOW DOWNBBD

BUTTERFLY CHECK VALVEBCV

BACK FLOW PREVENTERBFP

BACK FLOW VALVEBFV

BUILDINGBLDG

BOILERBLR

BOILING POINTBP

BALL VALVEBV

BY PASSBYP

COMPRESSED AIRCA

COOLING COILC/C,CC

CHILLERCH

CHECK VALVECHKV

CHILLED WATER PUMPCHWP

CHILLED WATER RETURNCHWR

CHILLED WATER SUPPLYCHWS

CIRCUITCKT

CEILINGCLG

CARBON MONOXIDE, CLEAN-OUTCO

CARBON DIOXIDECO2

COEFFICIENTCOEFF

COLUMNCOL

DISCONNECT

DETAILDET

DISC

SYMBOL & ABBREVIATION DESCRIPTION

LEGEND

DEMAND CONTROLLED VENTILATIONDCV

COEFFICIENT OF PERFORMANCE (HEATING)COP

CONDENSATE PUMPCP

CONDENSING UNITCU

DECIBELdB

CONTINUOUSCONT

COOLING COIL PUMPCCP

COOLING TOWERCT

COOLING TOWER RETURNCTR

COOLING TOWER SUPPLYCTS

COLD WATERCW

COLD WATER PUMPCWP

COLD WATER RETURNCWR

COLD WATER SUPPLYCWS

DRY BULB TEMPERATUREDB

DIRECT DIGITAL CONTROLDDC

DEGREEDEG

DEPARTMENTDEPT

DUCT HEATERDH

DIAMETERDIA

CONDENSER, CONDENSINGCOND

HEATING, VENTILATING, AND AIR CONDITIONINGHVAC

EXISTING

GAGE/GAUGE

FIRE DAMPER

EXHAUST FAN

EXTERNAL STATIC PRESSURE

GENERAL CONTRACTOR

(E)

GA.

FD

ESP

GC

EF

ENTERING AIR TEMPERATUREEAT

ENERGY ENERGY EFFICIENCY RATIOEER

FAN COIL UNITFC

FEET PER MINUTEFPM

FIRE SMOKE DAMPERFSD

HEAT PUMPHP

HUMIDISTATHSTAT

FREQUENCYHZ

INSIDE DIAMETERID

DISCHARGEDISCH

DIFFERENTIAL PRESSURE SENSORDPS

DRAINDR

DRAWINGDWG

ELECTRICAL CONTRACTOREC

ECONOMIZERECON

EFFICIENCYEFF

EQUIPMENTEQUIP

EXPANSION TANKET

ELECTRIC HEATEREH

EXHAUSTEXH

EXISTINGEXIST

EXPANSIONEXP

EXTERIOREXT

FLOORFLR

FLEXIBLEFLEX

FILTERFLTR

FAN POWERED TERMINALFPT

FLOW SENSING SWITCHFSS

FURNACE AIR UNITFURN, FAU

HOT WATERHW

HOT WATER PUMPHWP

HOT WATER RETURNHWR

HOT WATER SUPPLYHWS

HOT WATER TANKHWT

MANUFACTURER

NEW

MECHANICAL

MAXIMUM OVERCURRENT PROTECTION

MINIMUM CIRCUIT AMPACITY

MOCP

(N)

MFR

MCA

MECH

KILOWATTKW

LEAVING AIR TEMPERATURELAT

LOUVERLVR

INCHES, WATER COLUMNIN WC

LEAVING WATER TEMPERATURELWT

NOT APPLICABLENA

NOT IN CONTRACTNIC

NOISE CRITERIA, NORMALLY CLOSEDNC

NOT TO SCALENTS

OUTSIDE AIR

OPPOSED BLADE DAMPER

VOLTS

TYPICAL

UNLESS OTHERWISE NOTED

STAINLESS STEEL
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PH
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SENS SENSIBLE

OUTSIDE DIAMETEROD

POINT OF CONNECTIONPOC

REVOLUTION PER MINUTERPM

ROOF TOP UNITRTU

TSTAT THERMOSTAT

TONS TONS OF REFRIGERATION

VARIABLE AIR VOLUMEVAV

WEIGHTWT

LEGEND

PUMPP

PRESSURE DROPPD

PARTS PER MILLIONPPM

PRE-FABRICATEDPREFAB

PRESSURE REDUCING VALVE, POWER ROOF VENTILATORPRV

POUNDS PER SQUARE INCHPSI

PACKAGED TERMINAL AIR CONDITIONERPTAC

THERMAL RESISTANCER

RELATIVE HUMIDITYRH

REHEAT COILRHC

ROOMRM

REVOLUTION, REVISIONREV

RELIEF VALVERV

SF SAFETY FACTOR

SMK SMOKE

STN STRAINER

TCV TEMPERATURE CONTROL VALVE

TDV TRIPLE DUTY VALVE

WET BULB TEMPERATUREWB

VARIABLE VOLUME TERMINALVVT

VARIABLE SPEED CONTROLLERVSC

SHEET INDEX

DAMPERS FOR OUTDOOR AIR SUPPLY AND EXHAUST SHALL AUTOMATICALLY SHUT WHEN THE SYSTEM
OR SPACES SERVED ARE NOT IN USE OR DURING BUILDING WARM-UP, COOL-DOWN, AND SETBACK.
OPERATION OF DAMPERS SHALL BE ALLOWED DURING VENTILATION PREPURGE ONE HOUR BEFORE
EXPECTED OCCUPANCY AND FOR UNOCCUPIED PERIOD PRE-COOLING DURING THE COOLING SEASON.

DAMPER CONTROL

EXISTING CONDITIONS/SCOPE NOTES
CONTRACTOR SHALL CLOSELY INSPECT AND VERIFY ALL EXISTING CONDITIONS AND INCLUDE IN
BID ALL WORK REQUIRED TO DELIVER DESIGN INTENT. COORDINATE ALL ROOF-TO-SPACE
PENETRATIONS WITH LANDLORD AND REQUEST ADDITIONAL SHELL INFORMATION FROM
LANDLORD AS NECESSARY. NO CHANGE ORDER WILL BE ALLOWED.

HVAC GENERAL NOTES
1. CONTRACTOR SHALL OBTAIN AND PAY FOR ALL NECESSARY PERMIT FEES, INSPECTIONS, AND

LICENSES REQUIRED BY THE LOCAL AUTHORITY HAVING JURISDICTION.

2. CONTRACTOR MUST BE REGISTERED, HAVE NECESSARY LICENSES, OBTAIN NECESSARY PERMITS,
AND HAVE CONSENT FROM ALL GOVERNMENTAL AGENCIES TO CARRY OUT THE WORK OF THE
CONTRACT.

3. ALL WORK AND MATERIALS SHALL BE INSTALLED IN ACCORDANCE WITH CURRENT SMACNA
STANDARDS, CURRENT ASHRAE GUIDELINES, AND ALL APPLICABLE STATE AND LOCAL BUILDING
CODES.

4. CONTRACTOR SHALL REMOVE AND HAUL AWAY FROM THE PREMISES ALL UNUSED MATERIALS AND
DEBRIS RESULTING FROM THE PERFORMANCE OF THE CONTRACT AND SHALL BEAR THE COST OF
DISPOSAL.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR CUTTING AND PATCHING OF WALLS, ROOF, AND FLOORS,
INCLUDING SAW CUTTING AND CORE DRILLING. ANY CUTTING AND DRILLING REQUIRED OF
STRUCTURAL ELEMENTS THAT IS NOT SHOWN ON THE DRAWINGS SHALL BE BROUGHT TO THE
OWNERS REPRESENTATIVES ATTENTION PRIOR TO PERFORMING THE WORK. CONTRACTOR SHALL
SUBMIT PROPOSED LOCATIONS AND SIZES OF SUCH A CUTTING AND DRILLING FOR APPROVAL.
CONTRACTOR SHALL COORDINATE ALL WORK PERFORMED BY OTHERS WITH GENERAL
CONTRACTOR.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR VISITING THE SITE PRIOR TO SUBMITTING THEIR BID AND
TO HAVE EXAMINED AND FAMILIARIZED THEMSELVES WITH THE SITE CONDITIONS.  THEY SHALL
COMPARE THE DRAWINGS AND SPECIFICATIONS WITH THE RESULTS OF THEIR EXAMINATION OF THE
SITE AND CONFIRM THAT ALL REQUIREMENTS FOR COMPLETE H.V.A.C. MAY BE FULFILLED.  NO
EXTRA PAYMENTS WILL BE ALLOWED TO THE H.V.A.C. CONTRACTOR DUE TO UNFAMILIARITY WITH
THE SITE CONDITIONS.

7. CONTRACTOR SHALL SUBMIT BID BASED ON THE DRAWINGS, AND PROVIDE ALTERNATE BID FOR
VALUE-ENGINEERED COST SAVINGS. CONTRACTOR SHALL EVALUATE DUCT CONSTRUCTION FOR AIR
DISTRIBUTION MAIN TRUNKS AND PROVIDE VALUE-ENGINEERED ALTERNATE FOR COST SAVINGS TO
THE OWNER.

8. THE TENANT RESERVES THE RIGHT TO ACCEPT AND/OR REJECT ANY OR ALL BIDS.

9. TAKE ALL NECESSARY PRECAUTIONS TO PROTECT THE MATERIALS BEFORE, DURING, AND AFTER
INSTALLATION. IN THE EVENT OF DAMAGE, IMMEDIATELY REPAIR ALL DAMAGED AND DEFECTIVE
WORK TO THE APPROVAL OF THE ARCHITECT AT NO ADDITIONAL COST TO THE OWNER.

10. AS BUILT DRAWINGS SHOWING DIMENSIONS AND LOCATIONS OF PIPES, DUCTS, AND EQUIPMENT
SHALL BE SUBMITTED TO THE ARCHITECT, ENGINEER, TENANT, AND OWNER AT CONCLUSION OF
CONSTRUCTION.

11. THE ARCHITECT/ENGINEER SHALL HAVE THE RIGHT TO ACCEPT AND/OR REJECT MATERIALS,
EQUIPMENT, AND/OR WORKMANSHIP, AND SHALL APPROVE ONLY WHEN THE CONTRACTOR HAS
COMPLIED WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS.

12. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS TO ARCHITECT/ENGINEER FOR APPROVAL PRIOR TO
ORDERING OR INSTALLING EQUIPMENT OR MATERIALS.  SHOP DRAWINGS SHALL CLEARLY IDENTIFY
SUBSTITUTIONS ON EQUIPMENT AND MATERIALS, AND SHALL CLEARLY IDENTIFY ALL PERTINENT
DATA TO SUBSTANTIATE THE EQUALITY OF THE PRODUCT.  THIS CONTRACTOR SHALL SUBMIT
TO-SCALE DUCTWORK SHOP DRAWINGS TO THE ENGINEER FOR APPROVAL PRIOR TO FABRICATION.

13. WORKMANSHIP SHALL BE OF THE BEST QUALITY AND ONLY COMPETENT MECHANICS, SKILLED IN
THEIR RESPECTIVE TRADES, SHALL BE EMPLOYED.

14. THESE DRAWINGS ARE DIAGRAMMATIC IN NATURE. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
COORDINATING THEIR WORK WITH ALL OTHER TRADES. THIS INCLUDES COORDINATING THE
LOCATION AND SIZE OF ALL OPENINGS, LOCATIONS OF EQUIPMENT, PADS, AND CHANGES IN
ELEVATION OF DUCTWORK, PIPING, AND OTHER EQUIPMENT.

15. ALL MECHANICAL TRIM/FINISHES SHALL BE COLORED AS PER ARCHITECT REQUIREMENTS.
CONTRACTOR SHALL VERIFY COLOR REQUIREMENTS WITH THE ARCHITECT PRIOR TO ORDERING
AIR INLETS/OUTLETS, WALL LOUVERS, AND THERMOSTATS.

16. COORDINATE THE LOCATIONS OF ALL CEILING DIFFUSERS, REGISTERS, AND GRILLES WITH THE
ARCHITECTURAL REFLECTED CEILING PLAN, ELECTRICAL LIGHTING LAYOUT, AND ARCHITECTURAL
ROOM ELEVATIONS.

17. FIELD-BUILT SLEEPERS OR PLATFORMS FOR ROOF-MOUNTED EQUIPMENT, ROOF PENETRATIONS,
CUTTING, AND PATCHING BY GENERAL CONTRACTOR.

18. LINE VOLTAGE WIRING, CONDUIT, DISCONNECT SWITCHES, AND FINAL TERMINATIONS BY
ELECTRICAL CONTRACTOR. LOW VOLTAGE WIRING, CONDUIT, AND FINAL TERMINATIONS BY
MECHANICAL CONTRACTOR.

19. ALL LINE VOLTAGE CONTROLS INCLUDING STARTERS, RELAYS, CONTACTORS, TRANSFORMERS, ETC.
SHALL BE FURNISHED BY THE MECHANICAL CONTRACTOR AND INSTALLED BY THE ELECTRICAL
CONTRACTOR.

20. CONDENSATE DRAIN AND GAS PIPING SHALL BE BY PLUMBING CONTRACTOR.

21. CONTRACTOR SHALL FURNISH AND INSTALL ALL MATERIALS AND CONTROL DEVICES FOR THE
COMPLETE INSTALLATIONS OF AN AUTOMATIC TEMPERATURE CONTROL SYSTEM.

22. CONTRACTOR SHALL INSTALL ROOFTOP EQUIPMENT AT A MINIMUM OF 10 FEET FROM ANY EDGE OF
THE BUILDING  WHEN PARAPET WALLS ARE LOWER THAN 42" ABOVE ROOF DECK. WHERE SUCH
INSTALLATION IS NOT POSSIBLE, CONTRACTOR SHALL PROVIDE A 42" HIGH SAFETY RAIL.

23. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT ACCORDANCE WITH THE EQUIPMENT
MANUFACTURER'S RECOMMENDATIONS. PROVIDE ALL FITTINGS, TRANSITIONS, DAMPERS, VALVES,
AND OTHER DEVICES REQUIRED FOR A COMPLETE WORKABLE INSTALLATION.

24. ALL NEW H.V.A.C. EQUIPMENT, DUCTWORK, PIPING, VALVES, AND CONTROL COMPONENTS SHALL BE
PLACED AND LABELED WITH A PERMANENT LAMINATED PLASTIC LABEL.  SUBMIT LABELING TO
ENGINEER FOR APPROVAL AS A FORMAL SUBMITTAL.

25. CONNECT MAIN DUCT TO AIR CONDITIONING UNIT WITH WEATHERPROOF FLEXIBLE CONNECTION.
PROVIDE SUN SHIELD OVER ENTIRE FLEXIBLE CONNECTION IF EXPOSED TO WEATHER. FLEXIBLE
CONNECTIONS SHALL BE 12" IN LENGTH.

26. CONTRACTOR SHALL FURNISH TO TENANT AND PLACE INTO STORAGE FOR TENANT ONE COMPLETE
SET OF REPLACEMENT FILTERS AND DRIVE BELTS FOR ALL NEW H.V.A.C. EQUIPMENT ON THIS
PROJECT.

27. FURNISH AND INSTALL FIRE, SMOKE, OR COMBINATION FIRE/SMOKE DAMPERS WHERE SHOWN ON
PLANS OR AS REQUIRED FOR A COMPLETE INSTALLATION. CONTRACTOR SHALL COORDINATE WITH
FIRE-RATED CEILING AREAS AND WALLS AS INDICATED ON ARCHITECTURAL DRAWINGS AND LOCAL
CODE REQUIREMENTS. THIS NOTE SHALL TAKE PRECEDENCE OVER ANY OMISSIONS ON THE
DRAWINGS.

28. CONTRACTOR SHALL FURNISH AND INSTALL DUCT ACCESS DOORS AND CEILING ACCESS PANELS AT
LOCATIONS AS NECESSARY TO SERVICE  DAMPERS TO PROVIDE MAINTENANCE FOR EQUIPMENT.
ALL CEILING ACCESS PANEL LOCATIONS SHALL BE VERIFIED WITH THE ARCHITECT PRIOR TO
INSTALLATION.

29. CONTRACTOR SHALL PROVIDE & INSTALL DUCT MOUNTED SMOKE DETECTORS IN AIR DISTRIBUTION
SYSTEMS WHERE AIRFLOW IS GREATER THAN 2000 CFM.  MECHANICAL CONTRACTOR SHALL WIRE
DUCT SMOKE DETECTOR TO SHUT DOWN FAN, AND ELECTRICAL/FIRE ALARM CONTRACTOR SHALL
WIRE IT TO THE FIRE ALARM SYSTEM FOR SUPERVISION AND SHUTDOWN.

30. CONTRACTOR SHALL FURNISH AND INSTALL SUPPORTS, HANGERS, UPPER & LOWER ATTACHMENTS,
AND ANCHORS REQUIRED TO INSTALL ALL MATERIALS AND EQUIPMENT FURNISHED AND INSTALLED
UNDER THIS CONTRACT. DUCTWORK AND PIPING SHALL NOT BE SUPPORTED FROM THE ROOF DECK.
UPPER ATTACHMENTS FOR HANGING DUCT SHALL BE SUPPORTED FROM BEAMS, JOISTS OR
SUPPLEMENTARY STRUCTURAL MEMBERS PROVIDED BY MECHANICAL CONTRACTOR.

31. PROVIDE TURNING VANES AT ALL MITERED ELBOWS, OPPOSED BLADE BALANCING DAMPERS WITH
LOCKING QUADRANTS AT BRANCH DUCTS, VOLUME DAMPERS, SPLITTER DAMPERS, AND ANY OTHER
APPLICABLE DEVICES NECESSARY FOR MINIMUM DUCT RESISTANCE AND PROPER AIR BALANCING.
ALL DAMPERS OR SPLITTERS SHALL BE SUFFICIENTLY STIFFENED TO PREVENT NOISE OR VIBRATION
AND SHALL BE FITTED WITH AN ACCESSIBLY-LOCATED ADJUSTER.

32. CONTRACTOR SHALL FURNISH AND INSTALL DAMPERS, LINKAGES, AND ACTUATORS REQUIRED FOR
AIR FLOW CONTROL SYSTEM.  DAMPERS SHALL BE OPPOSED BLADE WITH RUBBER GASKETS.
ACTUATORS SHALL BE "BELIMO" NO-LINKAGE TYPE OR "HONEYWELL" WITH LINKAGE.  ACTUATOR
MOTORS SHALL BE 24 VOLT WITH SPRING RETURN AND MANUAL OVERRIDE FOR EMERGENCY.

33. ALL DUCT SIZES ARE CLEAR INSIDE DIMENSIONS. DUCTWORK SHALL BE INSULATED OR LINED AS
SHOWN ON DRAWINGS. ALL DUCTWORK EXPOSED ON ROOF SHALL BE INTERNALLY LINED UNLESS
OTHERWISE INDICATED OR SPECIFIED.

34. ALL SUPPLY AND RETURN AIR DUCTWORK CONCEALED ABOVE CEILINGS SHALL BE INSULATED AND
WRAPPED WITH TWO INCH FIBERGLASS INSULATION WITH FOIL FACED VAPOR BARRIER.
REFRIGERANT SUCTION PIPING SHALL BE INSULATED WITH ARMAFLEX AND JACKETED WHEN
EXPOSED TO THE OUTDOORS.  CONDENSATE DRAIN PIPING SHALL BE INSULATED WITH ARMAFLEX.

35. CONTRACTOR TO PROVIDE 1" ACOUSTICAL FIBERGLASS DUCT LINER FOR APPROXIMATELY 10'-0"
FROM UNITS ON BOTH SUPPLY AND RETURN DUCTS.

36. ROUND AND RECTANGULAR DUCTWORK ARE INTERCHANGEABLE TO AVOID OBSTRUCTIONS IF
CROSS-SECTIONAL AREAS ARE EQUIVALENT. CONTRACTOR IS TO VERIFY THE EXACT AVAILABLE
CEILING SPACE AND INTERCHANGE THE DUCT SIZE TO FIT THE CEILING SPACE WITHOUT ADDITIONAL
COST.

37. INSTALL VOLUME CONTROL DAMPERS AT EACH SUPPLY DIFFUSER AND WHERE NECESSARY TO
CONTROL AIR FLOW IN THE DUCT SYSTEMS.

38. EXHAUST TERMINATIONS SHALL BE MINIMUM 10'-0" AWAY FROM OR 3'-0" ABOVE ANY FRESH AIR
INTAKE, OPERABLE WINDOWS, AND DOORS, AND MINIMUM 10'-0" ABOVE GRADE.

39. PROVIDE BACKDRAFT DAMPER FOR ALL EXHAUST AIR INLETS UNLESS OTHERWISE NOTED PER
CODE.

40. PROVIDE ALL FRESH AIR INTAKES AND EXHAUST OUTLETS WITH HOOD WITH 1/4" GALVANIZED MESH
SCREENS.

41. ALL CEILING DIFFUSERS ARE 4-WAY UNLESS OTHERWISE NOTED. DIFFUSERS AND REGISTERS SHALL
BE TITUS, KRUEGER, ADP, METALAIRE, ANEMOSTAT OR EQUAL.

42. ALL EXPOSED MATERIALS WITHIN A RETURN AIR PLENUM SHALL BE NON-COMBUSTIBLE OR SHALL
HAVE 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.

43. CONTRACTOR IS RESPONSIBLE FOR SIZING REFRIGERANT LINES PER MANUFACTURER'S
RECOMMENDATIONS, FIELD MEASURED TOTAL EQUIVALENT LENGTHS, AND VERTICAL LIFTS, AND
PROVIDE ALL NECESSARY COMPONENTS.

44. ALL MATERIALS AND EQUIPMENT PROVIDED AND/OR INSTALLED UNDER THIS CONTRACTOR SHALL
BE GUARANTEED FOR A PERIOD OF ONE YEAR FROM THE DATE OF BENEFICIAL OCCUPANCY.  ANY
DEFECTS IN MATERIALS AND/OR WORKMANSHIP OCCURRING DURING TIME PERIOD SHALL BE
REPAIRED OR REPLACED BY THIS CONTRACTOR AT NO COST TO THE OWNER.  WARRANTY FOR
COMPRESSORS SHALL BE (5) YEARS, AND WARRANTY FOR HEAT EXCHANGERS SHALL BE (10)
YEARS.

45. CONTRACTOR SHALL SUBMIT A COMPLETE BALANCE REPORT FOR APPROVAL. THE REPORT SHALL
INCLUDE THE REQUIREMENTS DESCRIBED IN THE TEST AND BALANCE SPECIFICATION SECTION.
CONTRACTOR SHALL FURNISH SEPARATE BALANCE REPORTS FOR GENERAL H.V.A.C. SYSTEMS AND
KITCHEN EXHAUST/MAKEUP AIR SYSTEMS, IF APPLICABLE. THERE SHOULD BE NO OUTSTANDING
ITEMS ON THE REPORTS PRIOR TO CITY FINAL INSPECTION.

DRAWING NUMBER DRAWING TITLE

M-010 MECHANICAL LEGEND, NOTES, AND ABBREVIATIONS

M-011 MECHANICAL SPECIFICATIONS

M-012 MECHANICAL SPECIFICATIONS

M-020 MECHANICAL T-24 FORMS

M-021 MECHANICAL T-24 FORMS

M-022 MECHANICAL T-24 FORMS

M-100 MECHANICAL FLOOR PLAN

M-200 MECHANICAL ROOF PLAN

M-300 MECHANICAL SCHEDULES

M-310 MECHANICAL SCHEDULES

M-400 MECHANICAL DETAILS

M-410 MECHANICAL DETAILS

AT THE TIME OF ROUGH INSTALLATION OR DURING STORAGE ON THE CONSTRUCTION
SITE AND UNTIL START-UP PF THE HEATING AND COOLING EQUIPMENT, ALL DUCTS
AND OTHER RELATED AIR DISTRIBUTION COMPONENT EQUIPMENT SHALL BE
COVERED WITH TAPE, PLASTIC, SHEETMETAL OR OTHER METHODS ACCEPTABLE TO
THE ENFORCING AGENCY TO REDUCE THE AMOUNT OF DUST OR DEBRIS WHICH MAY
COLLECT IN THE SYSTEM.

GREEN BUILDING NOTES

5.504.3

ADHESIVES, SEALANTS, AND CAULKS USED IN THE PROJECT SHALL MEET THE
REQUIREMENTS OF THE FOLLOWING STANDARDS:

1. ADHESIVES, ADHESIVE BONDING PRIMERS, ADHESIVE PRIMERS, SEALANTS,
SEALANT PRIMERS AND CAULKS SHALL COMPLY WITH LOCAL OR REGIONAL AIR
POLLUTION CONTROL OR AIR QUALITY MANAGEMENT DISTRICT RULES WHERE
APPLICABLE OR SCAQMD RULE 1168 VOC LIMITS, AS SHOWN IN TABLES 5.504.1
AND 5.504.4.2.

5.504.4.1

TESTING AND ADJUSTING OF NEW SYSTEMS INSTALLED TO SERVE AN ADDITION OR
ALTERATION SUBJECT TO SECTION 5.410.4 SHALL BE REQUIRED.

5.410.4

TEMPORARY VENTILATION.
IF THE HVAC SYSTEM IS USED DURING CONSTRUCTION. USE RETURN AIR FILTERS
WITH A MERV OF 8, BASED ON ASHRAE 52.2-1999, OR AN AVERAGE EFFICIENCY OF
30% BASED ON ASHRAE 52.1-1192. REPLACE ALL FILTER IMMEDIATELY PRIOR TO
OCCUPANCY.

5.504.1

MECHANICAL

LEGEND, NOTES, AND

ABBREVIATIONS

M-010

HVAC, REFRIGERATION, AND FIRE-SUPPRESSION EQUIPMENT SHALL NOT CONTAIN
CFCS OR HALON.

2. AEROSOL ADHESIVES AND SMALLER UNIT SIZES OF ADHESIVES AND SEALANT
OR CAULKING COMPOUNDS (IN UNITS OF PRODUCT, LESS PACKAGING, WHICH
DO NOT WEIGHT MORE THAN ONE POUND AND DO NOT CONSIST OF MORE THAN
16 FLUID OUNCES) SHALL COMPLY WITH STATEWIDE VOC STANDARDS AND
OTHER REQUIREMENTS, INCLUDING PROHIBITIONS ON USE OF CERTAIN TOXIC
COMPOUNDS, OF CALIFORNIA CODE OF REGULATIONS, TITLE 17, COMMENCING
WITH SECTION 94507.0

5.508

IN MECHANICAL VENTILATED BUILDINGS, PROVIDE REGULARLY OCCUPIED AREAS OF
THE BUILDING WITH AIR FILTRATION MEDIA FOR OUTSIDE AND RETURN AIR PRIOR
TO OCCUPANCY THAT PROVIDES AT LEAST A MERV 8.

MECHANICAL VENTILATION SHALL BE CALCULATED PER SECTION 120.1 OF THE
CALIFORNIA ENERGY CODE, OR THE APPLICABLE LOCAL CODE, WHICHEVER IS
MORE STRINGENT, AND DIVISION 1, CHAPTER 4 OF CCR, TITLE 8.

5.504.5.3

FOR BUILDINGS EQUIPPED WITH DEMAND CONTROL VENTILATION, CO2 SENSORS
AND VENTILATION CONTROLS SHALL BE SPECIFIED AND INSTALLED IN ACCORDANCE
WITH THE REQUIREMENTS OF THE CALIFORNIA ENERGY CODE, SECTION 120(C).
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MECHANICAL SPECIFICATION
SECTION 1500 - HEATING, VENTILATION AND AIR CONDITIONING

1.00 - GENERAL

1.01 DESCRIPTION OF WORK

FURNISH AND INSTALL COMPLETE AND OPERATIONAL HVAC SYSTEM AS SHOWN ON THE
DRAWINGS AND SPECIFIED HEREIN.  WORK SHALL INCLUDE, BUT NOT BE LIMITED TO
THE FOLLOWING:

A. PACKAGED HEATING & COOLING ROOFTOP UNITS.

B. POWER VENTILATORS.

C. AIR DISTRIBUTION METAL DUCTS.

D. HYDRONIC PIPING.

E. HANGERS AND SUPPORTS FOR DUCTWORK, PIPING AND HVAC EQUIPMENT.

F. THERMAL AND ACOUSTIC INSULATION.

G. SEISMIC RESTRAINTS AND BRACING.

H. AUTOMATIC TEMPERATURE CONTROL SYSTEM.

H. DEMOLITION AND REMOVAL OF EXISTING HVAC EQUIPMENT AS REQUIRED.

1.02 RELATED WORK INCLUDED UNDER OTHER SECTIONS

A. FIRE PROTECTION, SECTION 15300.

B. PLUMBING, SECTION 15400.

C. LINE VOLTAGE AND POWER WIRING, ELECTRICAL SECTION 16000.

1.03 EXAMINATION OF SITE

VISIT SITE BEFORE SUBMITTING BID AND CHECK LOCATION OF ALL EXISTING
CONDITIONS WHICH WILL AFFECT THIS WORK, VERIFY DIMENSIONS AND LOCATIONS
SHOWN ON DRAWINGS AND COVER ALL COSTS. CONTRACTOR SHALL ASSUME
REASONABLE VARIATIONS OR MINOR OMISSIONS AND SHALL COMPLETE PROPOSED
WORK WITHOUT ADDITIONAL COST.  FAILURE TO VISIT SITE WILL NOT LESSEN
RESPONSIBILITY OR ENTITLE ADDITIONAL COMPENSATION FOR WORK NOT INCLUDED IN
PROPOSAL.

1.04 DRAWINGS

THE ACCOMPANYING DRAWINGS SHALL BE CONSIDERED PART OF THESE
SPECIFICATIONS. WORK AND MATERIALS SHOWN ON THE DRAWINGS AND NOT
MENTIONED IN THE SPECIFICATIONS AND VICE VERSA SHALL BE EXECUTED AS IF
SPECIFICALLY MENTIONED OR SHOWN IN BOTH. THE DRAWINGS SHALL BE CONSIDERED
AS SCHEMATIC IN NATURE AND MINOR MODIFICATIONS OF THE WORK TO COMPLY WITH
THE STRUCTURE AS FOUND SHALL BE MADE.

1.05 RULES AND REGULATIONS

A. ALL WORK AND MATERIAL SHALL BE IN FULL ACCORDANCE WITH THE LATEST RULES
AND REGULATIONS OF THE STATE FIRE MARSHAL AND OTHER APPLICABLE STATE AND
LOCAL RULES AND REGULATIONS.

B. NOTHING IN THESE DRAWINGS OR SPECIFICATIONS SHALL BE CONSTRUED TO PERMIT
WORK NOT CONFORMING TO THESE CODES.

C. FURNISH WITHOUT ANY EXTRA CHARGE ANY ADDITIONAL MATERIAL AND LABOR WHEN
REQUIRED TO COMPLY WITH THESE LAWS, ORDINANCES AND CODES REGARDLESS OF
WHETHER SHOWN OR MENTIONED IN THESE SPECIFICATIONS OF DRAWINGS.

1.06 SUBMITTALS

A. SUBMIT FOR REVIEW A COMPLETE AND ALL-INCLUSIVE LIST OF EQUIPMENT AND
MATERIALS PROPOSED FOR USE; (1) SOFT COPY, ACCOMPANIED BY MANUFACTURER'S
DATA SHEETS. DATA SHALL BE FORWARDED IN A SINGLE PACKAGE WITHIN 15 DAYS
AFTER AWARD OF CONTRACT. SUBMIT PORTABLE DOCUMENT FORMAT (PDF) AND ONE
REPRODUCIBLE SHOP DRAWING SHOWING PROPOSED DUCTWORK INSTALLATION.
INCLUDE SIZES, LOCATIONS AND OTHER REQUIRED INFORMATION TO COORDINATE
INSTALLATION WITH OTHER TRADES.

B. WITHIN 5 DAYS AFTER AWARD OF CONTRACT, SUBMIT PDF & A COPY OF A LETTER
STATING ANY MATERIALS THAT CONTRACTOR WISHES TO SUBSTITUTE, TO THE OWNER
FOR APPROVAL. INCLUDE SUCH INFORMATION AS MANUFACTURER'S NAME, TYPE OF
MATERIAL, CERTIFIED RATINGS, OVERALL  APPEARANCE, AND NECESSARY
INFORMATION TO EXPLAIN FUNCTION AND OPERATION OF MATERIAL.  ALL PROPOSED
SUBSTITUTIONS SHALL BE EQUAL IN QUALITY, DESIGN, UTILITY AND APPEARANCE TO
MATERIAL, EQUIPMENT OR METHOD SPECIFIED.

1.07 AS-BUILT DRAWINGS

A SET OF HVAC PRINTS OR ACCESS TO A PRINT SHOP/PDFS WILL BE FURNISHED TO THE
CONTRACTOR ON WHICH HE/SHE SHALL INDICATE THE INSTALLATION "AS-BUILT" AS THE
WORK PROGRESSES.  UPON COMPLETION OF THE WORK, A SET OF REPRODUCIBLE
DRAWINGS SHALL BE OBTAINED FROM THE OWNER AT COST, AND ALL CHANGES AS
NOTED ON THE RECORD SET OF PRINTS SHALL BE INCORPORATED THEREON.  THIS SET
OF REPRODUCIBLES, ALONG WITH ONE SET OF PDF'S, SHALL BE DELIVERED TO THE
OWNER UPON COMPLETION AND BEFORE FINAL ACCEPTANCE OF THE PROJECT.

1.08 GUARANTEE

THE CONTRACTOR SHALL LEAVE THE ENTIRE INSTALLATION IN COMPLETE WORKING
ORDER FREE FROM ANY DEFECTIVE MATERIAL, WORKMANSHIP OR FINISH. HE SHALL
GUARANTEE TO REPAIR OR REPLACE, WITHOUT CHARGE, DEFECTS DUE TO FAULTY
WORKMANSHIP OR MATERIAL FOR A PERIOD OF ONE YEAR FROM THE DATE OF FILING
OF THE NOTICE OF COMPLETION.

1.09 OPERATION MANUALS AND OWNER INSTRUCTIONS

A. PROVIDE COMPLETE OPERATION AND MAINTENANCE MANUALS COVERING ALL
MECHANICAL SYSTEMS AND EQUIPMENT THAT HAVE BEEN INSTALLED. A HARD COPY &
SOFT COPY OF THE MANUAL SHALL BE PROVIDED TO AN OWNER.

B. PROVIDE INSTRUCTIONS TO STORE PERSONNEL AS TO OPERATION OF ALL HVAC
EQUIPMENT AND THERMOSTATS. INSTRUCTION PERIOD TO COMMENCE FOR MINIMUM
OF (2) HOURS AND SHALL BE SCHEDULED AT OWNER'S CONVENIENCE.  ALSO, PROVIDE
STORE MANAGER WITH OPERATION MANUAL.

1.10 CUTTING AND PATCHING

A. CONTRACTOR SHALL DO ALL CUTTING, DRILLING AND PATCHING WHICH MAY BE
REQUIRED FOR THE INSTALLATION OF THE WORK UNDER THIS SECTION OF THE
SPECIFICATIONS.

B. PATCHING SHALL BE OF THE SAME WORKMANSHIP, MATERIAL, AND FINISH AND SHALL
MATCH ACCURATELY ALL SURROUNDING CONSTRUCTION IN A MANNER SATISFACTORY
TO THE OWNER. NO CUTTING OF THE STRUCTURE SHALL BE PERMITTED WITHOUT
WRITTEN APPROVAL OF THE OWNER AND THE ARCHITECT.

2.00  -  DUCTWORK

2.01 MATERIALS

2.01.1 METAL AIR DUCTS

A. SHEET METAL RECTANGULAR AND ROUND DUCTWORK, PLENUMS, AND CASINGS SHALL
BE FABRICATED IN STRICT ACCORDANCE WITH LATEST EDITION OF SMACNA'S "HVAC
DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE" BASED ON INDICATED
STATIC-PRESSURE CLASS.

B. MATERIAL FOR DUCTWORK SHALL BE HOT DIPPED GALVANIZED (G60) STEEL OF
GAUGES SHOWN IN THE SMACNA HVAC DUCT CONSTRUCTION STANDARDS.  ALL
DUCTWORK SHALL BE CONSTRUCTED IN ACCORDANCE WITH PRESSURE
CLASSIFICATION SCHEDULES OF NO LESS THAN CLASS +/- 2” W.G., AND SHALL BE
SEALED TO THE DUCT SEALING REQUIREMENTS OF CLASS “C” MINIMUM.

C. SELECT TRANSVERSE JOINT AND LONGITUDINAL SEAM TYPES, FIGURES 1-4 AND 1-5
RESPECTIVELY, AND FABRICATE RECTANGULAR DUCTWORK ACCORDING TO SMACNA'S
"HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE".

D. SELECT ELBOWS, TRANSITIONS, OFFSETS, BRANCH CONNECTIONS, TEES AND
LATERALS, AND OTHER FITTING TYPES, AND FABRICATE ACCORDING TO SMACNA'S
"HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE".

E. TRANSITIONS IN SIZE OF DUCTS SHALL BE MADE BY UNIFORMLY TAPERING SECTIONS
HAVING 1 INCH INCREASE IN WIDTH FOR EACH 7 INCHES OF RUN UNLESS
CONSTRUCTION LIMITATIONS REQUIRE A MORE ABRUPT TRANSITION.

F. COMPLY WITH SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND
FLEXIBLE", CHAPTER 4, “HANGERS AND SUPPORTS” FOR UPPER AND LOWER
ATTACHMENTS. FIGURES 4.2 AND 4.4 RESPECTIVELY.  REFER TO TABLES 4.1 AND 4.2
FOR RECTANGULAR AND ROUND MINIMUM HANGER SIZE AND SPACING.

G. SHEET METAL ROUND DUCT SHALL BE UNITED MCGILL, SEMCO INC., LINX IND., OR
EQUAL SPIRAL SEAM DUCTS WITH GASKET “UNISEAL” CONNECTION FOR EXPOSED
INSTALLATIONS, AND SPIRAL OR LONGITUDINAL SEAM WITH BEADED SLEEVE JOINT
CONNECTIONS FOR CONCEALED INSTALLATIONS.  FITTINGS SHALL BE "UNIFORM"
MACHINE FORMED WITH CONTINUOUS WELDS.

H. SUPPLY AND RETURN AIR DUCTWORK SHALL BE EXTERNALLY INSULATED AS REQUIRED
BY LOCAL ENERGY CODE.  INSULATION SHALL BE OWENS-CORNING SOFT DUCT WRAP
OR EQUAL CONSISTING OF A BLANKET OF GLASS FIBER INSULATION
FACTORY-LAMINATED TO FRK VAPOR RETARDER FACING.  INSULATION SHALL MEET THE
REQUIREMENTS OF NFPA 90A AND 90 B AND OTHER MECHANICAL ENERGY CODES.

2.01.2 FACTORY-MADE AIR DUCTS

A. FACTORY-MADE AIR DUCTS SHALL BE APPROVED FOR THE USE INTENDED.  EACH
SECTION OF A FACTORY-MADE AIR DUCT SHALL BE IDENTIFIED BY THE MANUFACTURER
WITH A LABEL INDICATING CLASS DESIGNATION.  THESE DUCTS SHALL BE LISTED AND
SHALL BE INSTALLED IN ACCORDANCE WITH THE TERMS OF THEIR LISTING, AND SHALL
BE APPROVED FOR USE WITHOUT LENGTH LIMITATIONS BY THE AUTHORITY HAVING
JURISDICTION.

B. ACOUSTICAL FLEXIBLE DUCT SHALL BE UL 181 LISTED, CLASS 1, 2-PLY VINYL FILM
SUPPORTED BY HELICALLY WOUND SPRING-STEEL WIRE, FIBROUS-GLASS INSULATION
TO MEET LOCAL CODE R-VALUES, AND FINISHED WITH A POLYETHYLENE VAPOR-
BARRIER FILM.  INTERIOR VINYL FILM SHALL BE PERFORATED FOR SOUND
ATTENUATION.  FLEXIBLE DUCT SHALL BE RATED TO +10"/-1" W.G., 4000 FPM, AND -20 TO
210°F TEMPERATURE RANGE. FLEXIBLE DUCT CLAMP CONNECTORS SHALL BE
STAINLESS-STEEL BAND WITH CADMIUM HEX SCREW TO TIGHTEN BAND WITH A
WORM-GEAR ACTION. FLEXIBLE DUCTS SHALL BE ALLOWED ONLY AT THE FINAL
CONNECTION TO AIR OUTLETS/INLETS AT A LENGTH OF 5 FEET MAXIMUM.

C. INSULATED ALUMINUM FLEXIBLE DUCT SHALL BE UL 181 LISTED, CLASS 0,
INTERLOCKING SPIRAL OF ALUMINUM FOIL, FIBROUS-GLASS INSULATION SHALL MEET
LOCAL CODE R-VALUE, AND SHALL BE FINISHED WITH A POLYETHYLENE
VAPOR-BARRIER FILM.  ALUMINUM FLEXIBLE DUCT SHALL BE RATED TO +/- 8” W.G., 5000
FPM VELOCITY, AND -20 TO 250°F TEMPERATURE RANGE.

D. INSULATED WIRE FLEXIBLE DUCT SHALL BE UL 181 LISTED, CLASS 1, 2-PLY VINYL FILM
SUPPORTED BY HELICALLY WOUND SPRING-STEEL WIRE, FIBROUS-GLASS INSULATION
SHALL MEET LOCAL CODE R-VALUES, AND SHALL BE FINISHED WITH A POLYETHYLENE
VAPOR-BARRIER FILM.  FLEXIBLE DUCTS SHALL BE RATED TO +10/-1” W.G., 4000 FPM
VELOCITY, AND -20 TO 210°F TEMPERATURE RANGE.  FLEXIBLE DUCT CLAMP
CONNECTORS SHALL BE STAINLESS-STEEL BAND WITH CADMIUM HEX SCREW TO
TIGHTEN BAND WITH A WORM-GEAR ACTION.

E. INSTALLATION OF FACTORY-MADE AIR DUCT JOINTS AND ATTACHMENTS SHALL BE IN
STRICT ACCORDANCE WITH LATEST EDITION OF SMACNA'S "HVAC DUCT CONSTRUCTION
STANDARDS - METAL AND FLEXIBLE".

F. SELECT TRANSITIONS, BRANCH CONNECTIONS, TEES AND LATERALS, AND OTHER
FITTING TYPES, AND FABRICATE ACCORDING TO SMACNA'S "HVAC DUCT
CONSTRUCTION STANDARDS - METAL AND FLEXIBLE" BASED ON INDICATED
STATIC-PRESSURE CLASS.

G. SELECT SIZING PRACTICES IN ACCORDANCE TO THE AIR CONDITIONING CONTRACTORS
OF AMERICA (ACCA), MANUALS D & Q.  IN PRACTICE LIMIT VELOCITIES TO 700 FPM MAX.
FOR SUPPLY AND RETURN AIR DUCTS, AND INCREASE DUCT SIZES BY ONE SIZE (EVEN
NUMBER) LARGER THAN METAL AIR DUCTS.

H. FACTORY-MADE DUCTS SHALL NOT BE USED FOR VERTICAL RISERS IN AIR
DISTRIBUTION DUCT SYSTEMS.  SUCH A DUCT SHALL NOT PENETRATE CONSTRUCTION
WHERE FIRE DAMPERS ARE REQUIRED.

2.01.3 DUCTWORK ACCESSORIES

A. DAMPER OPERATORS
A.A. DUCTS WITH EXTERNAL INSULATION: VENTLOCK #637, DURADYNE, YOUNG, OR

APPROVED EQUAL.
A.B. DUCTS WITH INTERNAL INSULATION AND/OR NO INSULATION: VENTLOCK #635,

DURADYNE, YOUNG, OR APPROVED EQUAL.

B. FLEXIBLE CONNECTIONS: VENTFABRICS "VENTGLAS", DURADYNE, OR APPROVED
EQUAL, U.L. 181 APPROVED WITH METAL ATTACHMENT.

C. AIR EXTRACTOR: TITUS AG-225, KRUEGER EX-88C, OR APPROVED EQUAL.

D. TURNING VANES SHALL COMPLY WITH SMACNA HVAC DUCT CONSTRUCTION
STANDARDS. ALL RECTANGULAR DUCT WITH MITERED ELBOWS SHALL BE FITTED WITH
TURNING VANES.

E. SPIN-IN-FITTINGS ARE NOT ALLOWED.  USE UNITED MCGILL BELLMOUTH FITTING FOR
ROUND DUCT TAPS.

F. ACCESS DOORS IN DUCTWORK:  SHALL BE VENTLOCK, DUCTMATE OR APPROVED
EQUAL, STAMPED OR FORMED INSULATED ACCESS DOORS COMPLETE WITH ALL
HARDWARE AND SEALANT.

G. JOINT SEALING:
G.1. THE FOLLOWING ITEMS ARE TO BE SEALED WITH HARDCAST DT TAPE AND

ADHESIVE:
G.1.a. LONGITUDINAL AND TRANSVERSE SEAMS OF RECTANGULAR DUCTWORK.
G.1.b. ALL ROUND FITTINGS AND JOINT CONNECTORS USE FTA-20 FOR INDOOR USE

AND RTA-20 FOR OUTDOOR USE.

G.2. FLEXIBLE DUCT AT DIFFUSERS SHALL USE INTEGRAL STAINLESS STEEL DRAW
BAND AND PRESSURE SENSITIVE TAPE, HARDCAST P-301 OR EQUAL.

H. BRACINGS, HANGERS, NUTS, ETC. SHALL BE GALVANIZED.

I. CURVED ELBOWS SHALL HAVE CENTERLINE RADIUS EQUAL TO ONE AND ONE-HALF
TIMES DUCT WIDTH IN PLANE OF TURN.

J. SQUARE ELBOWS SHALL HAVE TURNING VANES. MITER ELBOWS (NOT SQUARE) SHALL
HAVE SPLITTER VANES 3 INCHES O.C.

K. VOLUME DAMPERS SHALL BE CONSTRUCTED TO SMACNA STANDARDS AND SHALL BE
YOUNG REGULATOR MODEL 4040 FOR ROUND DUCTS AND SERIES 820 FOR
RECTANGULAR DUCTS.

L. CONTRACTOR SHALL PROVIDE MANUAL VOLUME DAMPERS AT ALL BRANCH DUCTWORK
IN SUPPLY AIR, RETURN AIR AND OUTSIDE AIR SYSTEMS (WHETHER SHOWN ON PLANS
OR NOT) WHERE REQUIRED FOR AIR BALANCING OF HVAC SYSTEMS. ALL ACCESSIBLE
VOLUME CONTROLS SHALL HAVE LOCKING QUADRANTS. ALL INACCESSIBLE CONTROLS

(DAMPERS, ETC.) SHALL BE PROVIDED WITH PERMANENT EXTENSIONS TO ACCESSIBLE
SPACES. BRANCH VOLUME CONTROLS ARE IN ADDITION TO VOLUME CONTROLS AT THE
REGISTERS AND DIFFUSERS.

M. DIFFUSERS, GRILLES AND REGISTERS: AIR INLETS, OUTLETS SHALL BE PROPERLY SET
IN PLACE. REGISTERS AND GRILLES SHALL BE TIGHTLY SEALED. EACH REGISTER AND
DIFFUSER SHALL BE EQUIPPED WITH A VOLUME DAMPER OR AIR EXTRACTOR. PAINT
INTERIOR SURFACE OF ALL UNITS FLAT BLACK. FACE AND TRIM OF ALL UNITS SHALL BE
FINISHED. SIZE, FINISH, FRAMES, ACCESSORIES, CAPACITY AND PATTERN AS SHOWN
ON DRAWINGS.

2.02 EXECUTION

A. ASSEMBLE AND INSTALL DUCTWORK IN ACCORDANCE WITH RECOGNIZED INDUSTRY
PRACTICES WHICH WILL ACHIEVE AIR TIGHT (MAX. 5 % LEAKAGE) AND NOISELESS (NO
OBJECTIONABLE NOISE) SYSTEMS, CAPABLE OF PERFORMING EACH INDICATED
SERVICE. INSTALL EACH RUN WITH MINIMUM OF JOINTS.

B. ALIGN DUCTWORK ACCURATELY AT CONNECTIONS, WITHIN 1/8" MISALIGNMENT
TOLERANCE AND WITH INTERNAL SURFACES SMOOTH.

C. SUPPORT DUCTS RIGIDLY WITH SUITABLE TIES, BRACES, HANGERS AND ANCHORS OF
TYPE WHICH WILL HOLD DUCT TRUE TO SHAPE AND WILL PREVENT BUCKLING.

D. PROVIDE ALL NECESSARY OFFSETS AND TRANSITIONS AS REQUIRED IN THE
INSTALLATION OF THE WORK, ALTHOUGH SOME MAY NOT BE SPECIFICALLY SHOWN ON
THE PLANS. OFFSET ALL DUCTS AS REQUIRED TO INCREASE HEAD ROOM UNDER THEM,
TO IMPROVE THE APPEARANCE OF EXPOSED DUCTS, AND TO AVOID INTERFERENCE
WITH THE WORK OF OTHER TRADES.

E. LOCATE DUCTWORK RUNS, EXCEPT AS OTHERWISE INDICATED, VERTICALLY AND
HORIZONTALLY AND AVOID DIAGONAL RUNS WHEREVER POSSIBLE.

F. HOLD DUCTS CLOSE TO WALLS OVERHEAD CONSTRUCTION, COLUMNS, AND OTHER
STRUCTURAL AND PERMANENT ENCLOSURE ELEMENTS OF BUILDING.

G. WHERE DUCTS PASS THROUGH INTERIOR PARTITIONS AND EXTERIOR WALLS, CONCEAL
SPACE BETWEEN CONSTRUCTION OPENING AND DUCT OR DUCT-PLUS-INSULATION
WITH SHEET METAL FLANGES OF SAME GAGE AS DUCT.

H. WHERE DUCTS PASS THROUGH TIME-RATED FIRE RESISTIVE CONSTRUCTION, ALL
OPENINGS AROUND THE DUCTS SHALL BE SEALED WITH FIRE STOPPING MATERIAL,
EXCEPT WHERE FIRE DAMPERS ARE SHOWN, NOTED OR REQUIRED.

I. PROVIDE ANGLE, CHANNEL, OR EQUAL TYPE FRAMES FOR ALL MANUAL AND AUTOMATIC
DAMPERS AND INSTALL AS REQUIRED.

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

K. SUPPORT DUCTWORK IN MANNER COMPLYING WITH SMACNA "HVAC DUCT
CONSTRUCTION STANDARDS" HANGER AND SUPPORTS SECTION.

3.00 - HYDRONIC & DIRECT EXPANSION PIPING

3.01 MATERIALS

A. HOT, CHILLED, AND CONDENSER WATER SERVICE PIPING ABOVE GROUND OF NOMINAL
DIAMETER 2-1/2" OR LESS SHALL BE DRAWN-TEMPER COPPER PIPE, ASTM B88, TYPE L,
WITH WROUGHT-COPPER FITTINGS, AND 95/5 LEAD FREE SOLDERED JOINTS.

B. REFRIGERANT PIPING SHALL BE TYPE L HARD COPPER ACR TUBING WITH WROUGHT
COPPER, SOLDER JOINT FITTINGS, SILVER SOLDERED. ALL REFRIGERANT PIPING SHALL
BE INSULATED EXCEPT WHERE THE UNINSULATED AREA DOES NOT RESULT IN AN
ENERGY LOSS TO THE SYSTEM OR AN ADVERSE EFFECT TO THE SYSTEM FROM STRAY
HEAT. PIPE INSULATION SHALL BE ARMSTRONG ARMAFLEX, OWENS-CORNING FLEXIBLE
TUBING, RUBICON OR APPROVED EQUAL. THICKNESS SHALL BE 3/4" ON INTERIOR PIPING
AND 1" ON EXTERIOR PIPING. INSULATED PIPING EXPOSED TO WEATHER SHALL BE
PROVIDED WITH ARMSTRONG ARMAFLEX FINISH AND ALL-WEATHER SERVICE JACKET
FOR OUTDOOR APPLICATIONS VALVES, STRAINERS, SIGHT GLASS, FILTER DRIERS, OIL
SEPARATORS, ETC. SHALL BE MANUFACTURED BY SPORLAN VALVE CO.

C. COPPER PIPING SHALL HAVE SOLDERED JOINTS OF 250 PSIG PRESSURE RATING.

D. CONDENSATE DRAIN PIPE SHALL BE COPPER TYPE M, ASTM B88, WROUGHT COPPER
FITTINGS, SOLDERED JOINTS.

E. GATE VALVES, 2-INCH AND SMALLER: MSS SP-80; CLASS 125, BODY AND BONNET OF
ASTM B 62 CAST BRONZE; WITH THREADED OR SOLDER ENDS, SOLID DISC, SILICON
BRONZE ALLOY STEM, BRASS PACKING GLAND, "TEFLON" IMPREGNATED PACKING, AND
MALLEABLE IRON HANDWHEEL. PROVIDE CLASS 150 VALVES MEETING THE ABOVE
WHERE SYSTEM PRESSURE REQUIRES.

F. BALL VALVES, 2-INCH AND SMALLER: MSS SP-110; RATED FOR 150 PSI SATURATED
STEAM PRESSURE, 600 PSI WOG PRESSURE; TWO-PIECE CONSTRUCTION; WITH BRONZE
BODY CONFORMING TO ASTM B 62, STANDARD PORT, CHROME-PLATED BRASS BALL,
REPLACEABLE "TEFLON" OR "TFE" SEATS AND SEALS, BLOWOUT-PROOF STEM, AND
VINYL-COVERED STEEL HANDLE. PROVIDE SOLDER ENDS FOR CONDENSER WATER,
CHILLED WATER; AND THREADED ENDS FOR HEATING HOT WATER.

G. PLUG VALVES, 2-INCH AND SMALLER: RATED AT 150 PSI WOG; BRONZE BODY, WITH
STRAIGHT- AWAY PATTERN, SQUARE HEAD, AND THREADED ENDS

H. GLOBE VALVES, 2-INCH AND SMALLER: MSS SP-80; CLASS 125; BODY AND SCREWED
BONNET OF ASTM B 62 CAST BRONZE; WITH THREADED OR SOLDER ENDS, BRASS OR
“TEFLON” DISC, SILICON BRONZE ALLOY STEM, BRASS PACKING GLAND, "TEFLON"
IMPREGNATED PACKING, AND MALLEABLE IRON HANDWHEEL. PROVIDE CLASS 150
VALVES MEETING THE ABOVE WHERE SYSTEM PRESSURE REQUIRES.

I. SWING CHECK VALVES, 2-INCH AND SMALLER: MSS SP-80; CLASS 125, CAST-BRONZE
BODY AND CAP CONFORMING TO ASTM B 62; WITH HORIZONTAL SWING, Y-PATTERN,
AND BRONZE OR “TEFLON” DISC; AND HAVING THREADED OR SOLDER ENDS. PROVIDE
VALVES CAPABLE OF BEING REGROUND WHILE THE VALVE REMAINS IN THE LINE.
PROVIDE CLASS 150 VALVES MEETING THE ABOVE SPECIFICATIONS, WITH THREADED
END CONNECTIONS, WHERE SYSTEM PRESSURE REQUIRES OR WHERE CLASS 125
VALVES ARE NOT AVAILABLE.

J. BALANCING VALVES, 2 ½” AND SMALLER:  BRONZE BODY, BALL TYPE, 125-PSIG WORKING
PRESSURE, 250°F MAXIMUM OPERATING TEMPERATURE, AND HAVING THREADED ENDS.
VALVES SHALL HAVE CALIBRATED ORIFICE OR VENTURI, CONNECTIONS FOR PORTABLE
DIFFERENTIAL PRESSURE METER WITH INTEGRAL SEALS, AND BE EQUIPPED WITH A
MEMORY STOP TO RETAIN SET POSITION.

K. AUTOMATIC FLOW-CONTROL VALVES:  GRAY-IRON BODY, FACTORY SET TO MAINTAIN
CONSTANT FLOW WITH PLUS OR MINUS 5 PERCENT OVER SYSTEM PRESSURE
FLUCTUATIONS, AND EQUIPPED WITH A READOUT KIT INCLUDING FLOW METER,
PROBES, HOSES, FLOW CHARTS, AND CARRYING CASE.  EACH VALVE SHALL HAVE AN
IDENTIFICATION TAG ATTACHED BY CHAIN, AND BE FACTORY MARKED WITH THE ZONE
IDENTIFICATION, VALVE NUMBER, AND FLOW RATE.

L. MANUAL AIR VENT:  BRONZE BODY AND NONFERROUS INTERNAL PARTS; 150-PSIG
WORKING PRESSURE; 225°F OPERATING TEMPERATURE; MANUALLY OPERATED WITH
SCREWDRIVER OR THUMBSCREW; WITH 1/8” DISCHARGE CONNECTION AND ½” INLET
CONNECTION.

M. AUTOMATIC AIR VENT:  DESIGNED TO VENT AUTOMATICALLY WITH FLOAT PRINCIPLE;
BRONZE BODY AND NONFERROUS INTERNAL PARTS; 150-PSIG WORKING PRESSURE;
240°F OPERATING TEMPERATURE; WITH ¼” DISCHARGE CONNECTION AND ½” INLET
CONNECTION.

N. Y-PATTERN STRAINERS:  125-PSIG WORKING PRESSURE; CAST-IRON BODY (ASTM A 126,
CLASS B), THREADED CONNECTIONS FOR 2” AND SMALLER, BOLTED COVER,
PERFORATED STAINLESS-STEEL BASKET, AND BOTTOM DRAIN CONNECTION.

O. FLEXIBLE CONNECTORS:  STAINLESS-STEEL BELLOWS WITH WOVEN, FLEXIBLE, BRONZE,

WIRE-REINFORCING PROTECTIVE JACKET; 150-PSIG MINIMUM WORKING PRESSURE AND
250°F MAXIMUM OPERATING TEMPERATURE.  CONNECTORS SHALL HAVE FLANGED- OR
THREADED-END CONNECTIONS TO MATCH EQUIPMENT CONNECTED AND SHALL BE
CAPABLE OF 3/4-INCH (20-MM) MISALIGNMENT.

P. INSULATE ALL WATER PIPING WITH DENSITY FIBROUS GLASS INSULATION WITH WHITE
KRAFT BONDED TO ALUMINUM FOIL. THICKNESS AND R-VALUE AS PER TABLE 120.3-A OF
CEC STANDARDS. FITTINGS SHALL BE INSULATED WITH PRE-MOLDED FIBERGLASS
INSULATION. THE INTEGRITY OF THE VAPOR BARRIER SHALL BE MAINTAINED
THROUGHOUT THE INSTALLATION. TAPE AND SEAL ALL JOINTS WITH VAPOR BARRIER
TAPE.

3.02 EXECUTION:

A. INSTALL HANGERS, SUPPORTS, CLAMPS, AND ATTACHMENTS TO SUPPORT PIPING
PROPERLY FROM BUILDING STRUCTURE; COMPLY WITH MSS SP-69. ARRANGE FOR
GROUPING OF PARALLEL RUNS OF HORIZONTAL PIPING TO BE SUPPORTED TOGETHER
ON TRAPEZE TYPE HANGERS WHERE POSSIBLE. INSTALL SUPPORTS WITH MAXIMUM
SPACING COMPLYING WITH MSS SP-69. WHERE PIPING OF VARIOUS SIZES IS TO BE
SUPPORTED TOGETHER BY TRAPEZE HANGERS, SPACE HANGERS FOR SMALLEST PIPE
SIZE OR INSTALL INTERMEDIATE SUPPORTS FOR SMALLER DIAMETER PIPE.

B. INSTALL HANGERS AND SUPPORTS COMPLETE WITH NECESSARY INSERTS, BOLTS,
RODS, NUTS, WASHERS AND OTHER ACCESSORIES. EXCEPT AS OTHERWISE INDICATED
FOR EXPOSED CONTINUOUS PIPE RUNS, INSTALL HANGERS AND SUPPORTS OF SAME
TYPE AND STYLE AS INSTALLED FOR ADJACENT SIMILAR PIPING.

C. PREVENT ELECTROLYSIS IN SUPPORT OF COPPER TUBING BY USE OF HANGERS AND
SUPPORTS WHICH ARE COPPER PLATED, OR BY OTHER RECOGNIZED INDUSTRY
METHODS.

D. INSTALL HANGERS AND SUPPORTS TO ALLOW CONTROLLED MOVEMENT OF PIPING
SYSTEMS AND TO PERMIT FREEDOM OF MOVEMENT BETWEEN PIPE ANCHORS, AND TO
FACILITATE ACTION OF EXPANSION JOINTS, EXPANSION LOOPS, EXPANSION BENDS AND
SIMILAR UNITS.

E. INSTALL HANGERS AND SUPPORTS SO THAT PIPING LIVE AND DEAD LOADING AND
STRESSES FROM MOVEMENT WILL NOT BE TRANSMITTED TO CONNECTED EQUIPMENT.

F. INSTALL HANGERS AND SUPPORTS TO PROVIDE INDICATED PIPE SLOPES, AND SO THAT
MAXIMUM PIPE DEFLECTIONS ALLOWED BY ANSI B31 PRESSURE PIPING CODES ARE
NOT EXCEEDED.

G. INSULATED PIPING: COMPLY WITH THE FOLLOWING INSTALLATION REQUIREMENTS.
G.1. CLAMPS: ATTACH CLAMPS, INCLUDING SPACERS, TO PIPING WITH CLAMPS

PROJECTING THROUGH INSULATION; DO NOT EXCEED PIPE STRESSES ALLOWED
BY ANSI B31.

G.2. SHIELDS: WHERE LOW-COMPRESSIVE-STRENGTH INSULATION OR VAPOR
BARRIERS ARE INDICATED ON WATER PIPING, INSTALL COATED PROTECTIVE
SHIELDS.

G.3. SADDLES: WHERE INSULATION WITHOUT VAPOR BARRIER IS INDICATED, INSTALL
PROTECTION SADDLES.

H. ALL CONNECTIONS BETWEEN DISSIMILAR METALS SHALL UTILIZE DIELECTRIC
INSULATING FITTINGS, COUPLINGS AND UNIONS.

4.00 - EQUIPMENT

4.01 AIR DEVICES

DIFFUSERS, GRILLES AND REGISTERS: TITUS, KRUEGER, METALAIRE, OR THERMAFUSER
WHERE SHOWN. FURNISHED AND INSTALLED BY MECHANICAL CONTRACTOR.  PROVIDE
VOLUME DAMPERS AND PAINT INTERIOR FLAT BLACK. SIZE, FINISH, FRAME TYPES AND
ACCESSORIES AS SHOWN ON THE DRAWINGS.

4.02 FIRE DAMPERS & SMOKE FIRE DAMPERS

A. PROVIDE FIRE DAMPERS WITH ACCESS DOORS INSTALLED WHERE REQUIRED BY ALL
LOCAL CODES. IN GENERAL, FIRE DAMPERS ARE REQUIRED WHERE DUCTS PIERCE
FIRE-RATED FLOORS, CEILINGS, WALLS AND SHAFTS. REFER TO ARCHITECTURAL
DRAWINGS FOR LOCATIONS OF ALL FIRE RATED ASSEMBLIES.

B. FIRE DAMPERS SHALL BE EQUAL TO AIR BALANCE INC., MODEL NO. 119BLX, OR 119CL,
OR AS APPROVED, FOR RECTANGULAR AND ROUND DUCTS. DAMPERS SHALL MEET THE
REQUIREMENTS FOR NFPA BULLETIN NO. 90A, AND SHALL BE TESTED IN ACCORDANCE
WITH UL 555 TEST CRITERIA, FIRE DAMPERS SHALL BE LABELED AND LISTED BY UL.

C. IF APPLICABLE, FIRE DAMPERS SHALL COMPLY WITH UL-555-2006, 7TH EDITION AND
SHALL BE MARKED "FOR USE IN DYNAMIC SYSTEMS" OR "FOR USE IN  STATIC SYSTEMS"
AS REQUIRED.

D. COMBINATION SMOKE FIRE DAMPERS SHALL BE INSTALLED WHERE DUCTWORK
PENETRATES FIRE RATED WALLS SURROUNDING AN EXIT CORRIDOR, OR WHERE
OTHERWISE REQUIRED BY CODE.

4.03 AIR CONDITIONING EQUIPMENT

A. FURNISH AND INSTALL AIR CONDITIONING EQUIPMENT AS SPECIFIED ON THE DRAWINGS
AND IN EQUIPMENT SCHEDULES.

B. DESCRIPTION: FACTORY ASSEMBLED AND TESTED; DESIGNED FOR ROOF OR SLAB
INSTALLATION; AND CONSISTING OF COMPRESSORS, CONDENSERS, EVAPORATOR
COILS, CONDENSER AND EVAPORATOR FANS, REFRIGERATION AND TEMPERATURE
CONTROLS, FILTERS, AND DAMPERS.

C. CASING: MANUFACTURER'S STANDARD CONSTRUCTION WITH CORROSION-PROTECTION
COATING AND EXTERIOR FINISH, HINGED PANELS OR ACCESS DOORS WITH NEOPRENE
GASKETS FOR INSPECTION AND ACCESS TO INTERNAL PARTS, MINIMUM 1/2-INCH THICK
THERMAL INSULATION, KNOCKOUTS FOR ELECTRICAL AND PIPING CONNECTIONS,
EXTERIOR CONDENSATE DRAIN CONNECTION, AND LIFTING LUGS.

D. EVAPORATOR FANS: FORWARD CURVED, CENTRIFUGAL, BELT DRIVEN WITH
ADJUSTABLE SHEAVES OR DIRECT-DRIVE FANS; AND WITH PERMANENTLY LUBRICATED
MOTOR BEARINGS.

E. EXHAUST/RELIEF FANS: FORWARD-CURVED, CENTRIFUGAL OR PROPELLER TYPE,
DIRECTLY DRIVEN WITH PERMANENTLY LUBRICATED MOTOR BEARINGS.

F. CONDENSER FANS: PROPELLER TYPE, DIRECTLY DRIVEN WITH PERMANENTLY
LUBRICATED MOTOR BEARINGS.

G. REFRIGERANT COILS: ALUMINUM-PLATE FIN AND SEAMLESS COPPER TUBE IN
GALVANIZED STEEL CASING WITH EQUALIZING-TYPE VERTICAL DISTRIBUTOR.

H. COMPRESSORS: SERVICEABLE, SEMI-HERMETIC, OR FULLY HERMETIC COMPRESSORS
WITH INTEGRAL VIBRATION ISOLATORS AND CRANKCASE HEATERS.

I. SAFETY CONTROLS: FOR SEMI-HERMETIC COMPRESSORS PROVIDE MANUAL-RESET
TYPE SAFETY CONTROLS FOR LOW PRESSURE, HIGH PRESSURE, AND COMPRESSOR
MOTOR OVERLOAD PROTECTION.

J. TIMED-OFF CONTROL: AUTOMATIC-RESET CONTROL SHUTS COMPRESSOR OFF AFTER 5
MINUTES.

K. HEAT EXCHANGERS: MANUFACTURER'S STANDARD CONSTRUCTION FOR GAS-FIRED
HEAT EXCHANGERS AND BURNERS WITH THE FOLLOWING CONTROLS:

K.1. REDUNDANT, DUAL GAS VALVES (2-STAGE HEATING).

K.2. INTERMITTENT PILOT IGNITION.

K.3. ELECTRONIC-SPARK IGNITION SYSTEM.

K.4. HIGH-LIMIT CUTOUT.

K.5. FORCED-DRAFT PROVING SWITCH.

L. ELECTRIC HEAT: MANUFACTURER'S STANDARD CONSTRUCTION, ELECTRIC
RESISTANCE, FACTORY WIRED FAR SINGLE-POINT WIRING CONNECTION, WITH
OVERCURRENT AND OVERHEAT PROTECTION DEVICES.

M. ECONOMIZER CONTROL: RETURN- AND OUTSIDE-AIR DAMPERS, OUTSIDE-AIR FILTER,
FULLY MODULATING ELECTRONIC-CONTROL SYSTEM WITH ADJUSTABLE MIXED-AIR
THERMOSTAT AND AUTOMATIC CHANGEOVER THROUGH ADJUSTABLE DRY
BULB/ENTHALPY-CONTROL DEVICE.

N. VARIABLE-AIR-VOLUME CONTROL: ELECTRIC DISCHARGE-AIR-TEMPERATURE STEP
CONTROLLER AND ELECTRONIC-CONTROL SYSTEM.

O. LOW AMBIENT CONTROL: HEAD-PRESSURE CONTROL, DESIGNED TO OPERATE AT
TEMPERATURES AS LOW AS 30°F.

P. THERMOSTAT: STAGED HEATING AND COOLING WITH MANUAL OR AUTOMATIC
CHANGEOVER ON STANDARD SUBBASE.

Q. SMOKE DETECTORS: PHOTOELECTRIC DUCT DETECTOR LOCATED IN
SUPPLY/RETURN-AIR DISTRIBUTION PLENUM, TO DE-ENERGIZE UNIT.

R. IN BUILDINGS THAT DO NOT HAVE FIRE ALARM SYSTEMS, PROVIDE AUDIBLE AND VISUAL
ALARM EQUAL TO AIR PRODUCTS AND CONTROL INC. MODEL MS-RH/P/A IN AN
APPROVED LOCATION.

S. ELECTRICAL CONVENIENCE OUTLET: FACTORY WIRED 115-V, AC FUSED OUTLET,
SEPARATELY FUSED, LOCATED IN UNIT CABINET.

T. OPERATING CONTROLS: FACTORY-INSTALLED MICROPROCESSOR CONTROLS AND
MONITORS UNIT AND COMMUNICATES WITH CENTRAL CONTROL PROCESSOR.

T.1. CONTROL OUTPUTS: 2-STAGE HEATING, 2-STAGE COOLING; AND AUTOMATIC OR
CONTINUOUS FAN OPERATION AND ECONOMIZER DAMPER OPERATION.

T.2. CONTROL SENSORS: RETURN-AIR-TEMPERATURE SENSOR, FAN
AIRFLOW-PROVING SWITCH, DIRTY-FILTER SWITCH,
DISCHARGE-AIR-TEMPERATURE SENSOR, ROOM- TEMPERATURE SENSOR, AND
NIGHT-SETBACK-OVERRIDE SWITCH.

T.3. CONTROL FEATURES: DAY/OCCUPIED MODES FOR HIGH OR LOW ENTHALPY AND
NIGHT/UNOCCUPIED MODE.

4.04 INSULATION (INSTALLED PER MANUFACTURER'S RECOMMENDATIONS)

A. HEATING AND COOLING DUCTWORK LOCATED IN INTERIOR LOCATIONS
A.1. INSULATE WITH OWENS-CORNING FIBERGLASS ALL SERVICE FACED DUCT WRAP

TYPE 150 WITH FACTORY APPLIED FLAME RETARDANT FOIL REINFORCED KRAFT
FACING (FRK-25 UL LABELSD), OR APPROVED EQUAL.

                      INSTALLED THERMAL RESISTANCE SHALL BE A MINIMUM OF:
-  R-8 FOR DUCTWORKS INSTALLED IN THE OUTDOORS, SPACE BETWEEN

                          ROOF AND INSULATED CEILING, SPACE UNDER ROOF WITH FIXED VENT
                          OPENING TO OUTSIDE, UNCONDITIONED CRAWLSPACE, AND
                          UNCONDITIONED SPACES, OR

-  R-4.2 FOR DUCTWORKS BURRIED IN CONCRETE SLAB, OR INSTALLED WITHIN
                          THE INDIRECTLY CONDITIONED  SPACE SUCH AS THE SPACE BETWEEN THE
                          CEILING AND INSULATED ROOF, WHERE THERE IS NO FIXED VENTS OR
                          OPENINGS TO THE  OUTDOORS OR TO THE UNCONDITIONED SPACES.

B. ACOUSTICAL DUCTWORK, PLENUM, AND CASING LINER
B.1. PROVIDE INTERNALLY LINED DUCTWORK WHERE INDICATED ON DRAWINGS.

ACOUSTICAL DUCT LINER SHALL BE JOHNS MANVILLE LINACOUSTIC RC DUCT
LINER, OR EQUAL, MATTE FACE, SUITABLE FOR VELOCITIES FROM 1500 TO 4000
FPM, IN COMPLIANCE W/ UL723 AND UL181. SECURE LINER TO DUCTWORK WITH
ADHESIVE AND MECHANICAL FASTENERS PER SMACNA DUCT LINER APPLICATION
STANDARD.

B.2. FIBERGLASS DUCT AND PLENUM INSULATION ARE TO BE APPLIED ONLY WITH
MANUFACTURER'S APPROVED ADHESIVES, MASTICS AND MECHANICAL FASTENING
DEVICES.

C. HEATING AND COOLING DUCTWORK LOCATED ON THE ROOF
C.1. INSULATE WITH RIGID BOARD INSULATION WITH A MINIMUM R VALUE OF R-8 AS

REQUIRED PER CODE. COAT EXTERIOR OF INSULATION WITH PERFORATED SHEET
METAL LINER, SUITABLE FOR VELOCITIES FROM 1500 TO 4000 FPM, IN COMPLIANCE
W/ UL723 AND UL181.

C.2. WHERE INTERNAL INSULATION IS APPLIED, DUCT AND PLENUM SIZES AS SHOWN
ON THE DRAWINGS SHALL BE INSIDE CLEAR DIMENSIONS.

D. SOFT FLEXIBLE DUCT
D.1. R-8 FOR DUCTWORKS INSTALLED IN THE OUTDOORS, SPACE BETWEEN

                      ROOF AND INSULATED CEILING, SPACE UNDER ROOF WITH FIXED VENT
                      OPENING TO OUTSIDE, UNCONDITIONED CRAWLSPACE, AND UNCONDITIONED

      SPACES, OR R-4.2 FOR DUCTWORKS INSTALLED WITHIN THE INDIRECTLY
      CONDITIONED  SPACE SUCH AS THE   SPACE BETWEEN THE   CEILING AND
      INSULATED ROOF, WHERE THERE IS NO FIXED VENTS OR OPENINGS TO THE
      OUTDOORS OR TO THE UNCONDITIONED SPACES

D.2. FOIL FACED FIBERGLASS, OWENS CORNING TYPE 75 OR EQUAL, FLAME SPREAD
RATING OF NOT MORE THAN 25 AND A SMOKE DEVELOPMENT RATING OF NOT
MORE THAN 50 UNLESS SHOWN OTHERWISE. ALL INSULATION SHALL BE EXTERNAL
TO DUCTWORK.

E. DUCT LINER
E.1. FOR EXTERIOR DUCTS: FIBERGLASS WITH FIRE RATED BLACK COATING, OWENS

CORNING AEROFLEX TYPE 150.

E.2. FOR OTHER LOCATIONS SHOWN ON DRAWINGS: AEROFLEX TYPE 150, AS ABOVE,
EXCEPT 1 INCH THICK. FLAME SPREAD RATING OF NOT MORE THAN 25 AND SMOKE
DEVELOPED RATING OF NOT MORE THAN 50.

E.3. AN EPA-APPROVED BIOCIDE IN THE AIRSTREAM COATING ENABLES
OWENS-CORNING DUCT LINERS TO RESIST FUNGAL OR BACTERIAL GROWTH WHEN
SUBJECTED TO MICROBIAL ATTACK DESCRIBED IN ASTM C 665 AND STANDARD
PRACTICES ASTM G 21 (FUNGUS TEST) AND G 22 (BACTERIA TEST).

4.05 TEMPERATURE CONTROL SYSTEM

A. ALL UNITARY HEATING OR COOLING SYSTEMS, INCLUDING HEAT PUMPS, NOT
CONTROLLED BY A CENTRAL ENERGY MANAGEMENT CONTROL SYSTEM (EMCS) SHALL
HAVE A SETBACK PROGRAMMABLE THERMOSTAT.

A.1. SETBACK CAPABILITIES: ALL THERMOSTATS SHALL HAVE A CLOCK MECHANISM
THAT ALLOWS THE BUILDING OCCUPANT TO PROGRAM THE TEMPERATURE
SETPOINTS FOR AT LEAST FOUR PERIODS WITHIN 24 HOURS.

B. HEAT PUMPS WITH SUPPLEMENTARY ELECTRIC RESISTANCE HEATERS SHALL HAVE
CONTROLS:

B.1. THAT PREVENT SUPPLEMENTARY HEATER OPERATION WHEN THE HEATING LOAD
CAN BE MET BY THE HEAT PUMP ALONE; AND

B.2. IN WHICH THE CUT-ON TEMPERATURE FOR COMPRESSION HEATING IS HIGHER
THAN THE CUT-ON TEMPERATURE FOR SUPPLEMENTARY HEATING, AND THE
CUT-OFF TEMPERATURE FOR COMPRESSION HEATING IS HIGHER THAN THE
CUT-OFF TEMPERATURE FOR SUPPLEMENTARY HEATING.

C. ALL UNITARY SINGLE ZONE, AIR CONDITIONERS, HEAT PUMPS, AND FURNACES, THE
THERMOSTAT SHALL COMPLY WITH THE REQUIREMENTS CALIFORNIA ENERGY
COMMISSION, T-24, PART 6, REFERENCE JOINT APPENDIX JA5, ALSO KNOWN AS THE
OCCUPANT CONTROLLED SMART THERMOSTATS, WHICH ARE CAPABLE OF RECEIVING
DEMAND RESPONSE SIGNALS IN THE EVENT OF GRID CONGESTION AND SHORTAGES
DURING HIGH ELECTRICAL DEMAND PERIODS.

D. CONTRACTOR SHALL POST IN THE OCCUPIED SPACE TYPEWRITTEN INSTRUCTIONS ON
OPERATION OF ALL CONTROLS.

(SPECIFICATIONS CONTINUED ON FOLLOWING SHEET)
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MECHANICAL SPECIFICATION (CONTINUED)
4.06 SEISMIC RESTRAINTS AND BRACING

A. ALL HVAC EQUIPMENT, DUCTWORK, PIPING AND WIRING CONDUITS SHALL BE
INSTALLED TO MEET THE LATERAL BRACING REQUIREMENTS FOR THE APPLICABLE
SEISMIC ZONE.  PROVIDE SEISMIC RESTRAINTS IN ACCORDANCE WITH SEISMIC
HAZARD LEVEL (SHL) A OF THE "SEISMIC RESTRAINT MANUAL: GUIDELINES FOR
MECHANICAL SYSTEMS" DATED 2009, AS PUBLISHED BY S.M.A.C.N.A. AND ALSO IN
ACCORDANCE WITH APPLICABLE LOCAL BUILDING CODES.

B. ALL ROOFTOP EQUIPMENT SHALL HAVE PROPER ANCHORING AND RESTRAINT
SYSTEMS AND SHALL BE SECURED TO A ROOF CURB, EQUIPMENT PAD, OR OTHER
STRUCTURAL MEMBER TO PREVENT LATERAL, VERTICAL, OR OVERTURNING
MOVEMENT WITHOUT SACRIFICING ANY RESILIENT VIBRATION ISOLATION
REQUIREMENTS.

5.00 TESTING AND BALANCING (SEE ALSO, SECTION 15990)

BALANCING OF THE AIR CONDITIONING SYSTEM WILL BE PERFORMED BY AN
INDEPENDENT TEST AND BALANCING AGENCY. THE MECHANICAL CONTRACTOR
SHALL COOPERATE WITH THE SELECTED TEST AND BALANCE AGENCY IN THE
FOLLOWING MANNER:

A. PROVIDE SUFFICIENT TIME BEFORE FINAL COMPLETION DATE SO THAT TEST AND
BALANCING CAN BE ACCOMPLISHED.

B. PROVIDE IMMEDIATE LABOR AND TOOLS TO MAKE CORRECTIONS WHEN REQUIRED
WITHOUT UNDUE DELAY. INSTALL BALANCING DAMPERS AS REQUIRED BY TEST AND
BALANCE AGENCY.

C. THE CONTRACTOR SHALL PUT ALL HEATING, VENTILATING AND AIR CONDITIONING
SYSTEMS AND EQUIPMENT INTO FULL OPERATION AND SHALL CONTINUE THE
OPERATION OF SAME DURING EACH WORKING DAY OF TESTING AND BALANCING.

D. TESTING AND BALANCING AGENCY SHALL BE KEPT INFORMED OF ANY MAJOR
CHANGES MADE TO SYSTEM DURING CONSTRUCTION AND SHALL BE PROVIDED
WITH COMPLETE AS-BUILT DRAWINGS.

E. THE MECHANICAL CONTRACTOR SHALL INCLUDE THE COSTS OF DAMPERS, PULLEY
AND BELT CHANGES IN HIS CONTRACT.

6.00 SPECIAL CONDITIONS

A. AIR CONDITIONING EQUIPMENT ON ROOF: THE EXACT EQUIPMENT LOCATIONS ON
THE ROOF SHALL BE FIELD VERIFIED BY CONTRACTOR. THE INTENT OF THE DESIGN
IS TO UTILIZE A MANUFACTURER-SUPPLIED ROOF CURB THAT WOULD SUPPORT THE
NEW EQUIPMENT.

B. CONTRACTOR SHALL CONFORM TO MANUFACTURER'S PUBLISHED INSTALLATION
AND ASSEMBLY GUIDE. INSTALLATION SHALL CONFORM TO STRUCTURAL
ENGINEERS'S REQUIREMENTS.

C. STRUCTURAL SUPPORT FOR THE AIR CONDITIONING UNIT:  THE OWNER SHALL
ENGAGE A LICENSED STRUCTURAL ENGINEER TO DESIGN THE STRUCTURAL
SUPPORT FOR THE AIR CONDITIONING UNIT ON THE ROOF. THE MECHANICAL
CONTRACTOR IS TO COORDINATE ALL WORK WITH THE STRUCTURAL ENGINEER.

D. ALL REQUIRED PENETRATIONS OF EXISTING ROOFING SYSTEM SHALL BE MADE BY
LANDLORD'S ROOFING CONTRACTOR AT OWNER'S EXPENSE AFTER NOTIFICATION
TO LANDLORD FOR APPROVAL.

END OF SECTION

TESTING, ADJUSTING, & BALANCING SPECIFICATION
SECTION 159900 - TESTING, ADJUSTING AND BALANCING

1.00 - GENERAL

1.01 DESCRIPTION

THE TESTING AND BALANCING WORK WILL BE PERFORMED UNDER A SEPARATE
CONTRACT FROM THE HVAC WORK.  THE WORK DESCRIBED IN THIS SECTION SHALL
BE PERFORMED BY AN INDEPENDENT TEST AND BALANCE AGENCY, SPECIALIZING IN
TESTING AND BALANCING OF HVAC SYSTEMS AND SHALL BE A MEMBER OF AABC,
NEBB, OR APPROVED EQUAL ORGANIZATION.

1.02 SCOPE OF WORK

A. TEST, ADJUST, AND BALANCE HOT, CHILLED, AND CONDENSER WATER SYSTEMS,
AIR MOVING EQUIPMENT, AND AIR SUPPLY, RETURN, AND EXHAUST SYSTEMS AS
HEREIN SPECIFIED.

B. EACH PIECE OF AIR CONDITIONING AND HEATING EQUIPMENT AND THE AIR
DISTRIBUTIONS SYSTEMS SHALL BE TESTED AND ADJUSTED TO INSURE PROPER
FUNCTIONING OF ALL CONTROL, PROPER DISTRIBUTION OF AIR, MAINTENANCE OF
TEMPERATURE, ELIMINATION OF DRAFTS, NOISE AND VIBRATION, AND LEFT IN FIRST
CLASS OPERATING CONDITION. THE AIR SYSTEM SHALL BE READJUSTED IF
REQUIRED FOR COMFORT OF EACH ROOM.

C. THE MECHANICAL CONTRACTOR WILL MAKE ANY CHANGES IN THE PULLEYS, BELTS,
DAMPERS, VANES, BAFFLES AND OTHER BALANCING DEVICES REQUIRED FOR
CORRECT BALANCE OF SYSTEM AS RECOMMENDED BY T&B AGENCY AND TO THE
SATISFACTION OF THE OWNER.

1.03 SUBMITTALS

A. PROVIDE (1) HARD COPY & (1) SOFT COPY OF TEST AND BALANCE REPORT TO THE
OWNER FOR REVIEW AND APPROVAL, LETTER SIZE, 3-RING BINDER MANUAL
COMPLETE WITH INDEX PAGE AND INDEXING TABS. THE REPORT SHALL INCLUDE A
SET OF REDUCED DRAWINGS WITH AIR OUTLETS AND EQUIPMENT IDENTIFIED TO
CORRESPOND WITH THE MECHANICAL PLANS.

B. THE CERTIFIED TAB REPORTS SHALL INCLUDE INSTRUMENT TYPE AND MAKE,
SERIAL NUMBER, DATES OF USE, AND DATES OF CALIBRATION.  INSTRUMENTS USED
FOR TESTING AND BALANCING MUST HAVE BEEN CALIBRATED WITHIN A PERIOD OF
SIX (6) MONTHS AND CHECKED FOR ACCURACY PRIOR TO START OF WORK.

2.00 EXECUTION

2.01 EXAMINATION

A. EXAMINE THE CONTRACT DOCUMENTS TO BECOME FAMILIAR WITH PROJECT
REQUIREMENTS AND TO DISCOVER CONDITIONS IN SYSTEMS' DESIGNS THAT MAY
PRECLUDE PROPER TAB OF SYSTEMS AND EQUIPMENT.

B. EXAMINE SYSTEMS FOR INSTALLED BALANCING DEVICES, SUCH AS TEST PORTS,
GAGE COCKS, THERMOMETER WELLS, FLOW-CONTROL DEVICES, BALANCING
VALVES AND FITTINGS, AND MANUAL VOLUME DAMPERS. VERIFY THAT LOCATIONS
OF THESE BALANCING DEVICES ARE ACCESSIBLE.

C. EXAMINE THE APPROVED SUBMITTALS FOR HVAC SYSTEMS AND EQUIPMENT.

D. EXAMINE EQUIPMENT PERFORMANCE DATA INCLUDING FAN AND PUMP CURVES.

E. EXAMINE SYSTEM AND EQUIPMENT INSTALLATIONS AND VERIFY THAT FIELD
QUALITY-CONTROL TESTING, CLEANING, AND ADJUSTING SPECIFIED IN INDIVIDUAL
SECTIONS HAVE BEEN PERFORMED.

F. EXAMINE HVAC EQUIPMENT AND FILTERS AND VERIFY THAT BEARINGS ARE
GREASED, BELTS ARE ALIGNED AND TIGHT, AND EQUIPMENT WITH FUNCTIONING
CONTROLS IS READY FOR OPERATION.

G. EXAMINE TERMINAL UNITS SUCH AS VARIABLE-AIR-VOLUME BOXES, AND VERIFY
THAT THEY ARE ACCESSIBLE AND THEIR CONTROLS ARE CONNECTED AND
FUNCTIONING.

H. EXAMINE STRAINERS. VERIFY THAT STARTUP SCREENS ARE REPLACED BY
PERMANENT SCREENS WITH INDICATED PERFORATIONS.

I. EXAMINE SYSTEM PUMPS TO ENSURE ABSENCE OF ENTRAINED AIR IN THE SUCTION
PIPING.

J. EXAMINE OPERATING SAFETY INTERLOCKS AND CONTROLS ON HVAC EQUIPMENT.

K. REPORT DEFICIENCIES DISCOVERED BEFORE AND DURING PERFORMANCE OF TAB
PROCEDURES.

L. OBSERVE AND RECORD SYSTEM REACTIONS TO CHANGES IN CONDITIONS. RECORD
DEFAULT SET POINTS IF DIFFERENT FROM INDICATED VALUES.

2.02 PREPARATION

A. PREPARE A TAB PLAN THAT INCLUDES STRATEGIES AND STEP-BY-STEP
PROCEDURES.

B. COMPLETE SYSTEM-READINESS CHECKS AND PREPARE REPORTS. VERIFY THE
FOLLOWING:

B.1. PERMANENT ELECTRICAL-POWER WIRING IS COMPLETE.

B.2. HYDRONIC SYSTEMS ARE FILLED, CLEAN, AND FREE OF AIR.

B.3. AUTOMATIC TEMPERATURE-CONTROL SYSTEMS ARE OPERATIONAL.

B.4. EQUIPMENT AND DUCT ACCESS DOORS ARE SECURELY CLOSED.

B.5. BALANCE, SMOKE, AND FIRE DAMPERS ARE OPEN.

B.6. ISOLATING AND BALANCING VALVES ARE OPEN AND CONTROL VALVES ARE
OPERATIONAL.

B.7. CEILINGS ARE INSTALLED IN CRITICAL AREAS WHERE AIR-PATTERN
ADJUSTMENTS ARE REQUIRED AND ACCESS TO BALANCING DEVICES IS
PROVIDED.

B.8. WINDOWS AND DOORS CAN BE CLOSED SO INDICATED CONDITIONS FOR
SYSTEM OPERATIONS CAN BE MET.

2.03 GENERAL PROCEDURES

A. PREPARE TEST REPORTS FOR BOTH FANS AND OUTLETS. OBTAIN
MANUFACTURER'S OUTLET FACTORS AND RECOMMENDED TESTING PROCEDURES.
CROSSCHECK THE SUMMATION OF REQUIRED OUTLET VOLUMES WITH REQUIRED
FAN VOLUMES.

B. FOR VARIABLE-AIR-VOLUME SYSTEMS, DEVELOP A PLAN TO SIMULATE DIVERSITY.

C. DETERMINE THE BEST LOCATIONS IN MAIN AND BRANCH DUCTS FOR ACCURATE
DUCT-AIRFLOW MEASUREMENTS.

D. CHECK AIRFLOW PATTERNS FROM THE OUTDOOR-AIR LOUVERS AND DAMPERS AND
THE RETURN- AND EXHAUST-AIR DAMPERS THROUGH THE SUPPLY-FAN DISCHARGE
AND MIXING DAMPERS.

E. LOCATE START-STOP AND DISCONNECT SWITCHES, ELECTRICAL INTERLOCKS, AND
MOTOR STARTERS.

F. VERIFY THAT MOTOR STARTERS ARE EQUIPPED WITH PROPERLY SIZED THERMAL
PROTECTION.

G. CHECK DAMPERS FOR PROPER POSITION TO ACHIEVE DESIRED AIRFLOW PATH.

H. CHECK FOR AIRFLOW BLOCKAGES.

I. CHECK CONDENSATE DRAINS FOR PROPER CONNECTIONS AND FUNCTIONING.

J. CHECK FOR PROPER SEALING OF AIR-HANDLING-UNIT COMPONENTS.

K. VERIFY THAT THE AIR DUCT SYSTEMS ARE SEALED.

L. PERFORM THE FOLLOWING MINIMUM TEST AND BALANCE:
L.1. TEST AND ADJUST SUPPLY, RETURN, AND EXHAUST FANS TO DESIGN

REQUIREMENTS.

L.2. CHANGE SHEAVES AND BELTS AS REQUIRED TO OBTAIN DESIGN AIR
QUANTITIES.

L.3. TEST AND RECORD MOTOR ELECTRICAL CHARACTERISTICS, RPM, SERVICE
FACTOR, MEASURE VOLTAGE, FULL LOAD AMPERES AND CONNECTED LOAD
AMPERAGE. CHECK AND RECORD STARTER HEATERS SIZES AND RATING,
REPLACEMENT BELTS SIZES, ETC.

L.4. MAKE PITOT TUBE TRAVERSE (MINIMUM OF 16 POINT) OF MAIN SUPPLY DUCTS
AND OBTAIN DESIGN CFM AT FANS. SEAL ALL TEST HOLES WITH SUITABLE
HOLE PLUGS.

L.5. TEST AND RECORD SYSTEM STATIC PRESSURES, SUCTION, AND DISCHARGE.

L.6. TEST AND ADJUST SYSTEM FOR DESIGN CFM RECIRCULATED AIR.

L.7. TEST AND ADJUST SYSTEM FOR DESIGN CFM OUTSIDE AIR.

L.8. TEST AND RECORD ENTERING AIR TEMPERATURES. (D.B. HEATING AND
COOLING)

L.9. TEST AND RECORD ENTERING AIR TEMPERATURES. (W.B. COOLING)

L.10. TEST AND RECORD LEAVING AIR TEMPERATURES. (D.B. COOLING)

L.11. TEST AND RECORD LEAVING AIR TEMPERATURES. (W.B. COOLING)

L.12. ADJUST ALL MAIN SUPPLY AND RETURN AIR DUCTS TO PROPER DESIGN CFM.

L.13. ADJUST ALL ZONES TO PROPER DESIGN CFM, SUPPLY, AND RETURN.

L.14. TEST AND ADJUST EACH DIFFUSER, GRILLES, AND REGISTER TO WITHIN 10%
OF DESIGN REQUIREMENTS.

L.15. EACH GRILLE, DIFFUSER, AND REGISTER SHALL BE IDENTIFIED AS TO
LOCATION AND AREA. SIZE, TYPE, FLOW FACTOR, AND MANUFACTURER OF
DIFFUSERS, GRILLES, REGISTERS, AND ALL TESTED EQUIPMENT SHALL BE
IDENTIFIED AND LISTED.

L.16. READINGS AND TESTS OF DIFFUSERS, GRILLES, AND REGISTERS SHALL
INCLUDE REQUIRED FPM VELOCITY AND TEST RESULTANT VELOCITY,
REQUIRED CFM AND TEST RESULTANT CFM AFTER ADJUSTMENTS.

L.17. IN COOPERATION WITH THE TEMPERATURE CONTROL CONTRACTOR'S
REPRESENTATIVE, SETTING ADJUSTMENTS OF AUTOMATICALLY OPERATED
DAMPERS TO OPERATE AS SPECIFIED, INDICATED, AND/OR NOTED. THE
BALANCE AGENCY SHALL CHECK ALL CONTROLS FOR PROPER CALIBRATIONS
AND LIST ALL CONTROLS REQUIRING ADJUSTMENT BY THE TEMPERATURE
CONTROL CONTRACTOR.

L.18. ALL DIFFUSERS, GRILLES, AND REGISTERS SHALL BE ADJUSTED TO MINIMIZE
DRAFTS IN ALL AREAS.

M. ALL EQUIPMENT SHALL BE IDENTIFIED BY EQUIPMENT SERVICE TAG,
MANUFACTURER, MODEL NUMBER, AND SERIAL NUMBER, MOTOR HORSEPOWER,
MOTOR NAMEPLATE VOLTAGE, MOTOR RPM, ACTUAL AND DESIGN STATIC
PRESSURE, ACTUAL OUTLET VELOCITY, ACTUAL CFM, DESIGN CFM.

N. EACH AIR OUTLET SHALL BE TAGGED AND IDENTIFIED WITH MANUFACTURER,
MODEL NUMBER, SIZE, VELOCITY, CORRECTION FACTOR, ACTUAL CFM, DESIGN
CFM.

O. TRAVERSE READING OF MAIN SUPPLY, RETURN AND OUTSIDE AIR DUCTS TO
ESTABLISH TOTAL AIRFLOW QUANTITIES.

P. TEST AND RECORD TEMPERATURES FROM MAIN SUPPLY AIR TRUNK, MIXED AIR
DURING THE FULL HEATING AND FULL COOLING CYCLE AND ECONOMIZER CYCLE.

2.04 DEFICIENCIES IN SYSTEM

BALANCING CONTRACTOR SHALL REPORT IN WRITING TO THE OWNER ANY
DISCREPANCIES ON ITEMS NOT INSTALLED IN ACCORDANCE WITH CONTRACT
DOCUMENTS, ALL DEFICIENCIES IN HVAC SYSTEM, AND OTHER DEFICIENCIES.  THE
OWNER WILL REIMBURSE THE BALANCING CONTRACTOR IF ADDITIONAL WORK IS
REQUIRED FOR HIS/HER PHASE OF WORK.

2.05 WARRANTY

THE TEST AND BALANCE AGENCY SHALL INCLUDE AN EXTENDED WARRANTY OF 90
DAYS, AFTER COMPLETION OF WORK, DURING WHICH TIME THE OWNER, AT THEIR
DISCRETION, MAY REQUEST A RECHECK OR RESETTING OF ANY OUTLET, SUPPLY
AIR FAN, OR EXHAUST FAN AS LISTED IN TEST REPORT.

END OF SECTION
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KEY  NOTES

GENERAL  NOTES

1. EXISTING INTERNALLY INSULATED SUPPLY & RETURN PLENUMS DOWN FROM ROOFTOP UNIT
ABOVE.

2. 12"X12" EXHAUST DUCT UP TO EXHAUST FAN ON ROOF.

3. WALL MOUNTED THERMOSTAT @ 48" AFF. LABEL EACH THERMOSTAT ACCORDINGLY.
COORDINATE THERMOSTAT LOCATION WITH WALL-MOUNTED EQUIPMENT SO THAT THE
THERMOSTATS ARE NOT BLOCKED BY SHELVING, COAT RACKS, OR DOORS.

4. REMOTE WALL MOUNTED TEMPERATURE SENSOR @ 60" AFF. WIRED TO THERMOSTAT IN
OFFICE.

5. REMOTE WALL MOUNTED TEMPERATURE AND CO2 SENSOR @ 60" AFF. WIRED TO
THERMOSTAT IN OFFICE.

6. MANUAL VOLUME DAMPER. (TYP)

7. 1" UNDERCUT DOOR.

8. SMOKE DETECTOR IN SUPPLY AIR DUCT TO SHUT DOWN BOTH RTU'S UPON DETECTION OF
SMOKE.

9. PROVIDE AUDIO/VISUAL REMOTE SMOKE DETECTOR ANNUNCIATOR WITH REMOTE KEY
OPERATED RESET. WIRE A UNIT BACK TO EACH SMOKE DETECTOR. MOUNT UNIT 60" AFF.
TYPICAL.

10. SWEETGREEN SHALL FURNISH AND CONTRACTOR SHALL INSTALL A REME HALO AIR
PURIFICATION SYSTEM IN SUPPLY AIR DUCTWORK AS SHOWN. ADJUST AS REQUIRED FOR THE
SUPPLY AIRFLOW. INSTALL PER THE MANUFACTURER'S INSTALLATION INSTRUCTIONS.

11. 8"X8" EXHAUST DUCT UP TO EXHAUST FAN ON ROOF.

12. CONNECT TO EXISTING SUPPLY AND RETURN DUCT DROPS. FIELD VERIFY EXISTING
CONDITIONS.

13. DUCTWORK ABOVE CEILING.

14. 12"X12" MAKE-UP AIR DUCT UP TO GOOSENECK INTAKE ON ROOF.

15. VENTLESS CANOPY RECIRCULATING HOOD.

16. RUN DUCT OUT THROUGH VERTICAL WALL ONTO LOWER ROOF.

17. DUCTWORK ON LOWER ROOF.

18. 12"X24' DUCT DOWN FROM ROOF.

19. 14"X14" EXHAUST DUCT UP TO EXHAUST FAN ON ROOF.

20. 6"Ø COMMON FLUE VENT AND INTAKE FOR HIGH EFFICIENCY CONDENSING TANKLESS WATER
HEATERS UP THRU ROOF. INSTALL PER MANUFACTURER'S RECOMMENDATIONS.

DEMOLITION  NOTES
1. MECHANICAL CONTRACTOR TO COORDINATE WITH ONSITE PM REGARDING

DEMOLITION AND REMOVAL OF EXISTING UNUSED HVAC EQUIPMENT.

2. DEMOLISH AND REMOVE ALL RIGID & FLEXIBLE DUCTWORK UNLESS
OTHERWISE NOTED ON DRAWINGS.

X

1. GENERAL NOTES APPLY TO ALL HVAC SHEETS.

2. MECHANICAL CONTRACTOR IS RESPONSIBLE FOR SITE INVESTIGATION PRIOR COMMENCEMENT OF
WORK, AND SHALL INFORM ARCHITECT OF ANY DISCREPANCY.

3. COORDINATE DUCT ROUTING WITH EXISTING PIPING, CONDUITS AND STRUCTURAL MEMBERS.
DUCTWORK INSULATION SHALL BE AT LEAST 3" FROM LIGHT HOUSINGS. OFFSET AS REQUIRED.

4. DO NOT ROUTE DUCTWORK OR PIPING ABOVE ELECTRICAL PANELS. VERIFY NO EXISTING DUCTWORK
OR PIPING ARE INSTALLED ABOVE PANELS. RELOCATE AS NECESSARY.

5. WORK SHALL COMPLY WITH STATE AND LOCAL CODE REQUIREMENTS AS APPROVED AND AMENDED
BY THE AUTHORITY HAVING JURISDICTION, INCLUDING APPLICABLE SECTIONS OF NFPA, THE
MECHANICAL CODE, AND ANY INTERIM AMENDMENTS AT THE TIME OF THE PROPOSAL. PURCHASE
PERMITS ASSOCIATED WITH THE WORK. OBTAIN INSPECTIONS REQUIRED BY CODE. SEE SHEET G-001
FOR THE PREVAILING CODES.

6. CONTRACTOR AND SUBCONTRACTORS SHALL REVIEW A COMPLETE SET OF CONSTRUCTION
DOCUMENTS.

7. COORDINATE WORK WITH THE WORK OF OTHER TRADES, EQUIPMENT FURNISHED BY OTHERS,
REQUIREMENTS OF THE OWNER, AND THE EXISTING CONDITIONS AT THE PROJECT SITE.

8. DRAWINGS FOR THE MECHANICAL WORK ARE DIAGRAMMATIC, SHOWING THE GENERAL LOCATION,
TYPE, LAYOUT, AND EQUIPMENT REQUIRED. THE DRAWINGS SHALL ONT BE SCALED FOR EXACT
MEASUREMENTS. REFER TO ARCHITECTURAL DRAWINGS FOR DIMENSIONS. REFER TO THE
MANUFACTURER'S STANDARD INSTALLATION DRAWINGS FOR EQUIPMENT CONNECTIONS AND
INSTALLATION REQUIREMENTS. PROVIDE DUCTWORK, CONNECTIONS, OFFSETS, ACCESSORIES, AND
MATERIALS NECESSARY FOR A COMPLETE SYSTEM.

9. DUCT DIMENSIONS ON PLANS INDICATE DIMENSIONS OF INTERNAL FREE AREA.

10. PERFORATED CEILING DIFFUSERS SHALL BE 4-WAY UNLESS OTHERWISE NOTED.

11. COORDINATE ROOF WORK WITH THE OWNER'S CONSTRUCTION MANAGER PRIOR TO CONSTRUCTION.

12. UNLESS OTHERWISE NOTED, RECTANGULAR ELBOWS GREATER THAN 45º SHALL BE MITERED ELBOWS
WITH DOUBLE-THICKNESS TURNING VEINS AND RECTANGULAR ELBOWS 45º OR LESS SHALL BE
RADIUSED ELBOWS WITH AN INSIDE RADIUS OF AT LEAST 1/2 THE WIDTH OF THE DUCT.

13. REPLACE AIR FILTERS WITH NEW, CLEAN MERV-13 FILTERS AT TURNOVER.

14. THE TERM "FURNISH" MEANS SUPPLY AND DELIVER TO THE PROJECT SITE, READY FOR UNLOADING,
UNPACKING, ASSEMBLY, INSTALLATION, AND SIMILAR OPERATIONS. THE TERM "INSTALL" DESCRIBES
THE OPERATIONS AT THE PROJECT SITE INCLUDING THE ACTUAL UNLOADING, UNPACKING, ASSEMBLY,
ERECTING, PLACING, ANCHORING, APPLYING, WORKING TO DIMENSION, FINISHING, CURING,
PROTECTING, CLEANING, AND SIMILAR OPERATIONS. THE TERM "PROVIDE" MEANS TO FURNISH AND
INSTALL, COMPLETE AND READY FOR THE INTENDED USE.

15. A FINAL REPORT FOR THE TESTING AND ADJUSTMENTS OF ALL NEW SYSTEMS FROM ALL DISCIPLINES
SHALL BE COMPLETED WITH FINAL APPROVAL BY THE FIELD INSPECTOR. THIS REPORT SHALL BE
SIGNED BY THE INDIVIDUAL RESPONSIBLE FOR PERFORMING THESE SERVICES.

16. TESTING AND BALANCING OF THE MECHANICAL SYSTEMS TO BE COMPLETED BY NATIONAL TAB AT THE
GENERAL CONTRACTOR'S EXPENSE. REFER TO THE COVER SHEET, OR CONTACT SWEETGREEN'S
CONSTRUCTION MANAGER FOR CONTACT INFORMATION.

17. ALL DUCT AND OTHER RELATED AIR DISTRIBUTION COMPONENT OPENINGS SHALL BE COVERED WITH
TAPE, PLASTIC, OR SHEET METAL UNTIL THE FINAL START UP OF THE HEATING, COOLING, AND
VENTILATION EQUIPMENT.

18. REFER TO TRANE NATIONAL ACCOUNT INFORMATION BLOCK ON SHEET M-300 FOR REPRESENTATIVE
CONTACT INFORMATION.

19. CONTRACTOR SHALL BE RESPONSIBLE TO VERIFY UNIT CONFIGURATIONS, COORDINATE DELIVERY
WITH TRANE, RECEIVE AND UNLOAD EQUIPMENT, INSPECT EQUIPMENT, PROPERLY INSTALL
EQUIPMENT INCLUDING FIELD-INSTALLED ITEMS, EQUIPMENT STARTUP AND 1ST YEAR LABOR
WARRANTY AND ADMINISTRATION.
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KEY  NOTES

GENERAL  NOTES

1. EXISTING PACKAGED GAS HEATING/ELECTRIC COOLING ROOFTOP UNIT. FIELD
VERIFY EXISTING CONDITIONS.

2. ADJACENT TENANT ROOFTOP UNIT. SHOWN FOR REFERENCE ONLY.

3. NEW ROOF MUSHROOM TYPE EXHAUST FAN MOUNTED ON 12" CURB. MAINTAIN
10'-0" CLEAR FROM ANY BUILDING OUTSIDE AIR INTAKE.

4. NEW REMOTE REFRIGERATION CONDENSER ON PT WOOD SLEEPERS.
COORDINATE AND PROVIDE MOUNTING SUPPORT FOR WALK-IN COOLER
CONDENSING UNIT WITH THE KITCHEN EQUIPMENT SUPPLIER PRIOR TO
ROUGH-IN. COORDINATE AND PROVIDE ALL BUILDING PENETRATIONS AS
REQUIRED TO ACCOMMODATE THE LINESET INSTALLATION. KITCHEN
EQUIPMENT SUPPLIER SHALL PROVIDE LINESET, SPECIALTIES AND MAKE ALL
FINAL CONNECTIONS BETWEEN THE CONDENSING UNIT AND EVAPORATOR
COIL.

5. 12"X12" MAKE-UP AIR DUCT GOOSENECK WITH 1/2" WIRE MESH SCREEN AT
INTAKE.

6. NEW ROOF UPBLAST TYPE EXHAUST FAN MOUNTED ON 12" CURB. MAINTANI
10'-0" CLEAR FROM ANY BUILDING OUTSIDE AIR INTAKE.

7. 6"Ø INTAKE AND FLUE VENT FROM HIGH EFFICIENCY TANKLESS WATER
HEATERS.

X

1. MECHANICAL CONTRACTOR IS RESPONSIBLE FOR SITE
INVESTIGATION PRIOR COMMENCEMENT OF WORK, AND SHALL
INFORM ARCHITECT OF ANY DISCREPANCY.

2. COORDINATE DUCT ROUTING WITH EXISTING PIPING, CONDUITS
AND STRUCTURAL MEMBERS. DUCTWORK INSULATION SHALL BE
AT LEAST 3" FROM LIGHT HOUSINGS. OFFSET AS REQUIRED.

3. EXHAUST OUTLET TO BE MIN. 10 FEET AWAY FROM ALL BUILDING
OPENINGS & OUTSIDE AIR INTAKE.

4. LABEL ALL ROOFTOP UNITS AND EQUIPMENT WITH TENANT NAME
AND SPACE NUMBER.

5. ALL SIZES SHOWN ARE CLEAR INSIDE DIMENSIONS.
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AIR DISTRIBUTION SCHEDULE
DIFFUSER

TAG TYPE MINIMUM
AIR FLOW

MAXIMUM
AIR FLOW FACE SIZE NECK SIZE MOUNTING MATERIAL MANUFACTURER/ MODEL REMARKS

SD-1 PERFORATED CEILING DIFFUSER - - 12"X12" PER PLAN LAY-IN / GYP. BOARD ALUMINUM TITUS PCS 1, 2, 3

SD-2 PERFORATED CEILING DIFFUSER - - 24"x24" PER PLAN LAY-IN / GYP. BOARD ALUMINUM TITUS PCS 1, 2, 3

LD-1 SLOT DIFFUSER PLENUM 0 300
3'-0" LENGTH

1" SLOT WIDTH
(1) SLOT

10"Ø GYP. BOARD ALUMINUM TITUS FL-10-JT 4, 5, 6

LD-2 SLOT DIFFUSER PLENUM 0 400
4'-0" LENGTH

1" SLOT WIDTH
(1) SLOT

10"Ø GYP. BOARD ALUMINUM TITUS FL-10-JT 4, 5, 6

RG-1 PERFORATED CEILING RETURN 0 1600 24"X24" 20"X20" GYP. BOARD ALUMINUM TITUS PAR 1, 3

EG-1 CEILING EXHAUST GRILLE 0 100 8"X8" 6"Ø LAY-IN ALUMINUM TITUS 50F 1, 3

EG-2 CEILING EXHAUST GRILLE 0 700 24"X24" 12"X12" LAY-IN ALUMINUM TITUS 50F 1, 3

1. WHITE FINISH, COORDINATE WITH ARCHITECT.

2. 4-WAY PATTERN, UNLESS OTHERWISE NOTED.

3. PROVIDE INTEGRAL OBD.

MATERIAL SCHEDULE
CATEGORY APPLICATION ALLOWABLE MATERIAL

DUCT

EXPOSED SUPPLY ROUND AS SHOWN. PAINTED TO MATCH ROOF DECK.

EXPOSED RETURN ROUND AS SHOWN. PAINTED TO MATCH ROOF DECK.

EXPOSED GENERAL EXHAUST ROUND AS SHOWN. PAINTED TO MATCH ROOF DECK.

CONCELED SUPPLY RECTANGULAR OR ROUND AS SHOWN, LINED OR INSULATED.

CONCEALED RETURN RECTANGULAR OR ROUND AS SHOWN, LINED OR INSULATED.

CONCEALED GENERAL EXHAUST IN CONDITIONED
SPACE RECTANGULAR OR ROUND AS SHOWN.

CONCEAL GENERAL EXHAUST IN UNCONDITIONED
SPACE RECTANGULAR OR ROUND AS SHOWN, LINED OR INSULATED.

PIPING

HYDRONIC PIPING: HOT, CHILLED, AND CONDENSER
WATER TYPE L COPPER TUBE.

CONDENSATE DRAINS SCHEDULE 40 PVC PIPE FITTINGS.

MECHANICAL

SCHEDULES

M-300

4. FURNISH WITH FACE-OPERATED INLET DAMPER.

5. PROVIDE WITH TITUS FBPI-10 SLOT DIFFUSER PLENUM.

6. FURNISH WITH BORDER TYPE 55 AND MOUNTING CLIPS.
PROVIDE BLOCK OFFS WHERE NO PLENUM SHOWN.

EXISTING PACKAGED GAS/ELECTRIC ROOFTOP UNIT SCHEDULE (SHOWN FOR REFERENCE)

EQUIP. TAG MANUFACTURER &
MODEL AREA SERVED LOCATION

INDOOR FAN COOLING HEATING

AIR FILTER
EFFICIENCY

ELECTRICAL PHYSICAL DATA

REMARKS

SUPPLY AIR (CFM) OUTSIDE AIR
(CFM)

ESP
(in. H20)

INDOOR FAN
MOTOR

FLA

NOMINAL
CAPACITY

(TONS)

MINIMUM
TOTAL

CAPACITY
(MBH)

MINIMUM
SENSIBLE
CAPACITY

(MBH)

MINIMUM
EFFICIENCIES

ENTERING AIR
TEMPERATURE

(°Fdb/°Fwb)

LEAVING AIR
TEMPERATURE

(°Fdb/°Fwb)

AMBIENT AIR
TEMPERATURE

(°F)

GAS MINIMUM
INPUT (MBH)

MINIMUM
HEATING

OUTPUT (MBH)

MINIMUM AFUE
(%)

ENTERING AIR
TEMPERATURE

(°F)

LEAVING AIR
TEMPERATURE

(°F)

AMBIENT AIR
TEMPERATURE

(°F)
V/ph/Hz MCA MOCP

HEIGHT W/O
LEVELING

(IN)

WEIGHT
(LBS)

(E) RTU-2 BRYANT
581JP14D125

BACK OF HOUSE /
PICK UP LINE ROOF 4500 470 1.5 10.6 12.5 153.9 96.8 12.0 EER 75/67 - 95 144 118 81 - - - MERV-13 208/3/60 64 80 57.4 1430 1-5

(E) RTU-3 BRYANT
581JP05A072 SERVE LINE ROOF 1600 400 1.5 4.9 4.0 50.6 38.1 13.0 EER 75/67 - 99 82 66 82 - - - MERV-13 208/3/60 29 40 46.75 590 1-5

(E) RTU-4 BRYANT
581JP05A072 DINING ROOF 1600 400 1.5 4.9 4.0 50.6 38.1 13.0 EER 75/67 - 99 82 66 82 - - - MERV-13 208/3/60 29 40 46.75 590 1-5

1. EXISTING PACKAGED GAS/ELECTRIC ROOFTOP UNIT. SHOWN FOR REFERENCE ONLY.

2. REPLACE FILTERS AFTER CONSTRUCTION PRIOR TO FINAL.

3. PROVIDE T-24 COMPLIANT WALL-MOUNT PROGRAMMABLE THERMOSTAT.

4. PROVIDE WALL-MOUNT REMOTE TEMPERATURE SENSOR.

5. PROVIDE SMOKE DETECTOR IN SUPPLY AIR DUCT/DISCHARGE TO SHUT DOWN UNIT
UPON SMOKE DETECTION. PROVIDE WITH AUDIO/VISUAL REMOTE SMOKE DETECTOR
ANNUNCIATOR WITH REMOTE KEY OPERATED RESET.

AIR BALANCE SCHEDULE
EQUIP. TAG SUPPLY FLOW RETURN FLOW EXHAUST FLOW SUBTOTAL

(E) RTU-2 4500 4030 0 470

(E) RTU-3 1600 1200 0 400

(E) RTU-4 1600 1200 0 400

EF-1 0 0 950 -950

EF-2 0 270 -270

NET PRESSURIZATION (CFM) 50

NOTE: EF-3 IN SEPARATE ZONE WITH GRAVITY INTAKE MAKE-UP

EXHAUST AIR CALCULATIONS
PER CMC 2019 TABLE 403.7:

KITCHEN: REQUIRED: 0.70 CFM/SF @ 1111 SF = 778 CFM PROVIDED: 950 CFM
EF-1: 950 CFM

TOILET #1: REQUIRED: 70 CFM/UNIT PROVIDED: 100 CFM
TOILET #2: REQUIRED: 70 CFM/UNIT PROVIDED: 100 CFM

EF-2: 200 CFM

TRASH ROOM: REQUIRED: 1.0 CFM/SF @ 205 SF = 205 CFM PROVIDED: 625CFM
EF-3: 625 CFM

C

C

C

EXHAUST FAN SCHEDULE
EQUIP. TAG MANUFACTURER & MODEL SERVICE LOCATION

AIR FLOW
(CFM)

TOTAL STATIC
PRESSURE (in

H2O)

FAN
SPEED
(RPM)

MOTOR
SIZE SONES

ELECTRICAL
SERVICE (V/ph/Hz)

OPERATING
WEIGHT   (lbs) REMARKS

EF-1 GREENHECK
G-099-VG

BACK OF
HOUSE ROOF 950 0.5 1434 1/4 HP 9.6 115/1/60 46 1,2,3,4,5

EF-2 GREENHECK
G-080-VG RESTROOMS ROOF 200 0.5 1500 1/10 HP 7.3 115/1/60 33 1,2,3,4,5

EF-3 GREENHECK
CUE-095-VG TRASH ROOM ROOF 625 0.5 1559 1/6 HP 8.2 115/1/60 45 2,3,4,5,6

1. ROOF MOUNTED MUSHROOM TYPE EXHAUST FAN ON 12"
ROOF CURB.

2. FLEXIBLE CONNECTIONS.

3. BACKDRAFT DAMPER.

4. SPEED CONTROLLER.

5. INTERLOCK TO TIMECLOCK. FAN SHALL RUN DURING
OPERATING HOURS.

6. ROOF MOUNTED UPBLAST TYPE EXHAUST FAN ON 12" ROOF
CURB.

RECIRCULATING HOOD SCHEDULE
EQUIP.

TAG MANUFACTURER & MODEL DESCRIPTION SUPPLIER INSTALLER WATTS
ELECTRICAL

SERVICE
(V/ph/Hz)

WEIGHT
(lbs) REMARKS

HD-1
RATIONAL

ULTRAVENT PLUS
6-HALF SIZE

VENTLESS CANOPY
RECIRCULATING HOOD OWNER OWNER 170 120/1/60 174 1,2

1. UL710B LISTED RECIRCULATING HOOD. 2. SERVES (2) COMBI-OVENS (ITEM K-540):
MODEL: RATIONAL iCOMBI CLASSIC 6-HALF
SIZE E, UL710B LISTED

C
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SEQUENCE OF OPERATIONS

PACKAGED SINGLE ZONE AIR CONDITIONER

OCCUPIED:

DURING OCCUPIED PERIODS THE SUPPLY FAN WILL RUN CONTINUOUSLY AND THE

OUTSIDE AIR DAMPER WILL OPEN TO MINIMUM POSITION OR BASE DAMPER POSITION

(10% OPEN) IF EQUIPPED WITH DCV.  THE SIX (6) MODES OF OPERATION DURING

OCCUPIED MODE ARE ECONOMIZER, COOLING, HEATING, VENTILATION, DEMAND

CONTROL VENTILATION, AND STANDBY MODE.

ECONOMIZER:

DURING OCCUPIED MODE, WHEN THE SPACE TEMP RISES 2 DEGREES HIGHER THAN

SPACE TEMP SET POINT, AND WHEN OA TEMPERATURE IS BELOW THE RA TEMPERATURE,

THE OUTSIDE AIR DAMPER WILL MODULATE OPEN TO MAINTAIN SUPPLY TEMP SET POINT

OF 55 DEGREES. IF THE ECONOMIZER IS AT 100% OPEN AND CONTINUE ECONOMIZING,

MECHANICAL COOLING WILL BE ACTIVATED. THE ECONOMIZER CYCLE IS THE FIRST

STAGE OF COOLING AND WILL CONTROL TO THE SPACE TEMPERATURE SET POINT.  WHEN

OA TEMPERATURE IS ABOVE RA TEMPERATURE, THE ECONOMIZER CYCLE WILL BE

DEACTIVATED AND THE OUTDOOR AIR DAMPER WILL MODULATE CLOSE TO MINIMUM

DAMPER POSITION.

COOLING:

DURING OCCUPIED MODE, WHEN SPACE TEMP IS 2 DEGREES HIGHER THAN THE CONTROL

TEMP COOLING SET POINT (72 DEG. F), THE COOLING MODE WILL BE ACTIVATED.

CONVERSELY, WHEN THE SPACE TEMP IS 2 DEGREES LOWER THAN THE CONTROL

COOLING SET POINT, COOLING MODE WILL BE DEACTIVATED.  WHEN CONDITIONED

SPACES BECOME UNOCCUPIED FOR MORE THAN 5 MINUTES AS SENSED BY OCCUPANCY

SENSORS, COOLING MODE WILL BE DEACTIVATED AND PLACED INTO STANDBY MODE.

HEATING:

DURING OCCUPIED MODE; WHEN THE SPACE TEMP DROPS 2 DEGREES LOWER THAN

SPACE HEATING CONTROL SET POINT (70 DEG. F), HEATING MODE WILL BE ACTIVATED;

AND WHEN SPACE TEMP IS 2 DEGREES HIGHER THAN HEATING CONTROL SET POINT,

HEATING MODE WILL BE DE-ACTIVATED.  WHEN CONDITIONED SPACES BECOME

UNOCCUPIED FOR MORE THAN 5 MINUTES AS SENSED BY OCCUPANCY SENSORS,

HEATING MODE WILL BE DEACTIVATED AND PLACED INTO STANDBY MODE.

VENTILATION:

DURING OCCUPIED MODE, WHEN THE SPACE TEMP IS BETWEEN 2 DEGREES BELOW

SPACE COOLING SET POINT AND 2 DEGREES ABOVE ZONE HEATING SET POINT, THE

SUPPLY FAN WILL RUN CONTINUOUSLY, THE OUTSIDE AIR DAMPER WILL BE AT MINIMUM

DAMPER POSITION, EXCEPT IN DEMAND CONTROL VENTILATION, AND BOTH HEATING AND

COOLING COILS ARE DISABLED.

DEMAND CONTROL VENTILATION:

WHEN CO2 SENSOR INDICATE CO2 CONCENTRATION ABOVE 1000 PPM (ADJ.) IN THE

SPACE, THE OUTSIDE AIR DAMPER MODULATES OPEN FROM BASE DAMPER POSITION

(10% OPEN) TO MINIMUM DAMPER POSITION.  THE SEQUENCE WORKS IN REVERSE WHEN

THE CO2 CONCENTRATION REDUCES BELOW SETPOINT, OA DAMPERS MODULATE CLOSE

TO REACH BASE DAMPER POSITION.

UNOCCUPIED:

DURING UNOCCUPIED PERIODS THE SUPPLY FAN WILL BE OFF, RETURN AIR DAMPERS

100% OPEN, AND OUTSIDE AIR DAMPERS 100% CLOSED.  THE TWO MODES OF OPERATION

DURING UNOCCUPIED MODE ARE NIGHT/DAY SETBACK AND NIGHT PURGE.

NIGHT/DAY SETBACK:

WHEN THE SPACE TEMP IS BELOW THE UNOCCUPIED HEATING SETPOINT (60°F ADJ),

SUPPLY FAN WILL START, OUTSIDE AIR DAMPER WILL REMAIN CLOSED, AND HEATING

MODE ENABLED.  WHEN THE SPACE TEMPERATURE RISES ABOVE THE UNOCCUPIED

HEATING SETPOINT (60°F ADJ) PLUS THE UNOCCUPIED DIFFERENTIAL (4°F ADJ), HEATING

MODE WILL BE DISABLED AND THE SUPPLY FAN WILL STOP.

WHEN THE SPACE TEMP IS ABOVE THE UNOCCUPIED COOLING SETPOINT (85°F ADJ),

SUPPLY FAN WILL START, OUTSIDE AIR DAMPER WILL REMAIN CLOSED, AND COOLING

MODE ENABLED.  WHEN THE SPACE TEMPERATURE FALLS BELOW THE UNOCCUPIED

COOLING SETPOINT (85°F ADJ) MINUS THE UNOCCUPIED DIFFERENTIAL (4°F ADJ),

COOLING MODE WILL BE DISABLED, AND THE SUPPLY FAN WILL STOP.

NIGHT PURGE:

DURING BUILDING FLUSH-OUT, THE ECONOMIZER SHALL MODULATE THE OUTSIDE AIR

DAMPERS OPEN TO PURGE THE BUILDING WHEN OUTDOOR AIR TEMPERATURES ARE

LOWER THAN SPACE AIR TEMPERATURE AND STOP WHEN SPACE TEMPERATURE

REACHES 68°F.  FLUSH-OUT SHALL START A 5:00 AM (ADJ.) AND STOP PRIOR TO MORNING

COOL-DOWN CYCLE.  NIGHT-TIME PURGE SHALL OPERATE ONLY DURING COOLING

SEASON.

OPTIMAL START:

DURING OPTIMAL START, IF THE SPACE TEMPERATURE IS BELOW THE OCCUPIED HEATING

SETPOINT (70°F ADJ), A MORNING WARM-UP SEQUENCE WILL BE ACTIVATED.  THE SUPPLY

FAN WILL START, OUTSIDE AIR DAMPER WILL REMAIN CLOSED, AND HEATING MODE

ENABLED.  WARM-UP WILL TERMINATE WHEN THE SPACE TEMPERATURE REACHES THE

OCCUPIED HEATING SETPOINT (70°F ADJ) OR THE OCCUPIED TIME PERIOD HAS STARTED.

DURING OPTIMAL START, IF THE SPACE TEMPERATURE IS ABOVE THE OCCUPIED COOLING

SETPOINT (72°F ADJ), A MORNING COOL DOWN SEQUENCE WILL BE ACTIVATED BEFORE

OCCUPANCY (ADJ.).  THE SUPPLY FAN WILL START, OUTSIDE AIR DAMPER WILL REMAIN

CLOSED, AND COOLING MODE ENABLED.  OUTDOOR AIR DAMPERS SHALL MODULATE

WHEN OUTDOOR AIR TEMPERATURE IS OPTIMAL FOR ECONOMIZING.  COOL DOWN MODE

WILL TERMINATE WHEN THE SPACE TEMPERATURE REACHES THE OCCUPIED COOLING

SETPOINT (72°F ADJ) OR THE OCCUPIED TIME PERIOD HAS STARTED.

FREEZE PROTECTION:

DURING THE OCCUPIED COOLING MODE; THE OUTSIDE AIR DAMPER WILL MODULATE TO

MINIMUM POSITION IF THE SUPPLY AIR TEMPERATURE DROPS BELOW 50°F (ADJ); AND IF

THE SUPPLY AIR TEMPERATURE SENSOR SHOULD FAIL WHEN THE OUTDOOR AIR

TEMPERATURE IS BELOW 40 DEGREES, THE OUTSIDE AIR DAMPER WILL CLOSE, AND AN

ALARM WILL BE ANNUNCIATED.  LOW LIMIT TEMPERATURE CUT-OFF FUNCTION SHALL BE

ACHIEVED BY BAS THROUGH SOFTWARE VIA THE OUTDOOR AIR TEMPERATURE SENSOR.

FIRE ALARM MODE:

A ZONE FIRE ALARM SIGNAL FROM THE FIRE COMMAND PANEL WILL SHUT DOWN THE

SUPPLY FANS UPON DETECTION OF SMOKE FROM ANY SMOKE DETECTOR.  OUTDOOR AIR

DAMPERS SHALL CLOSE TO THEIR NORMAL CLOSED POSITION WHENEVER SUPPLY FAN IS

OFF.  THE SYSTEM SHALL RETURN TO NORMAL OPERATION WHEN THE FIRE ALARM HAS

CLEARED AND THE SYSTEM HAS BEEN RESET.

EXHAUST FANS (EF-1, EF-2, & EF-3)

OCCUPIED:

FAN OPERATION:

WHEN SCHEDULED BY THE TIME CLOCK TO BE IN OCCUPIED MODE, THE EXHAUST FAN IS

TO START AND RUN CONTINUOUSLY.

OCCUPIED:

FAN OPERATION:

WHEN SCHEDULED BY THE TIME CLOCK TO BE IN UNOCCUPIED MODE, THE EXHAUST FAN

SHALL REMAIN OFF.

MECHANICAL

SCHEDULES

M-310

D
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MINIMUM HANGER SIZES FOR ROUND DUCT
DIA.
(IN)

MAXIMUM
SPACING

WIRE
DIA.

ROD STRAP

6-10

11-18

19-24

12'
12'

12'

ONE 12 GA.

TWO 10 GA.

1/4"

1/4"

1/4"

1" X 22 GA.

1" X 22 GA.

1" X 22 GA.

SINGLE HANGER MAX LOAD
STRAP WIRE OR ROD

1DUCT SUPPORTS
NOT TO SCALE

1"X18 GA STRAP OVER
DUCT (TYP.)

3/8"DIA. ROD OR 1"X16 GA
HANGER STRAP

1"X16 GA CONTINUOS HANGER STRAP (TYP). EACH
STRAP ADJACENT TO ONE ANOTHER AT HANGER
LOCATION (TYP.)

1/4" BOLT. NUT & STAR
WASHER (TYP)

OVAL/RECTANGULAR DUCT HANGER

1"X16" GA. HANGER
STRAP(TYP)

NOTES:

30" MAX. SHT METAL
SCREWS (TYP.)

60" MAX

1-1/8"X12 GA SPLIT RING
COLLAR AROUND DUCT

3/8" DIA. ROD OR
1"X16GA. HANGER
STRAP (TYP)

THESE TWO HANGERS ARE FOR DUCTS 25" &
LARGER (MAY BE USED ON SMALLER DUCTS)

NUT &
LOCKNUT

ROUND DUCT HANGER

1"X16 GA HANGER
STRAP

2"X2"X1/8" ANGLE TOP &
BOTTOM

TRIM @ 45°
ANGLE (TYP)

61" & OVER

1"X16 GA CONTINUOUS
COLLAR DRAWN TIGHT
AROUND DUCT

3/8"BOLT,NUT & STAR
WASHER

THIS HANGER IS FOR DUCTS 24"
DIA & SMALLER

2" MAX.

1. REFER TO SPECIFICATIONS FOR HANGER SPACINGS.
2. 2  ATTACHMENTS TO OVERHEAD STRUCTURE SHALL BE MADE IN

ACCORDANCE WITH STRUCTURAL ENGINEERS REQUIREMENTS AND WEIGHT
LIMITATIONS. ALL ATTACHMENT METHODS TO STRUCTURE SHALL BE
SUBMITTED TO STRUCTURAL ENGINEER FOR REVIEW.

2DIFFUSER MOUNTING DETAIL
NOT TO SCALE

1" X 22 GA. - 260 LBS
1" X 20 GA. - 260 LBS
1" X 18 GA. - 420 LBS
1" X 16 GA. - 700 LBS

1-1/2" X 16 GA. - 1100 LBS

0.106"   80 LBS
0.135"   80 LBS

0.162"  160 LBS
1/4"    270 LBS
3/8"    680 LBS

(12 GA.)
(10 GA.)

TWO 12 GA.
OR ONE 8 GA.

THESE DRAWINGS & SPECIFICATIONS ARE CONFIDENTIAL

AND SHALL REMAIN THE SOLE PROPERTY OF SWEETGREEN

CORPORATION. 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 SWEETGREEN CORPORATION.

THESE DRAWINGS & SPECIFICATIONS ARE INTENDED TO

EXPRESS DESIGN INTENT FOR A PROTOTYPICAL

SWEETGREEN STORE (WHICH IS SUBJECT TO CHANGE AT

ANY TIME) AND MAY NOT REFLECT ACTUAL SITE

CONDITIONS. NEITHER PARTY SHALL HAVE ANY OBLIGATION

NOR LIABILITY TO THE OTHER (EXCEPT AS STATED ABOVE)

UNTIL A WRITTEN AGREEMENT IS FULLY EXECUTED.
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OPERATOR

OPPOSED BLADE DAMPER

CEILING DIFFUSER

SLOT

45

R
6" MIN.

CEILING

NOTES:

SUPPLY AIR DUCT

D

VOLUME DAMPER

6 TURNS
AT 1-1/2"

ATTACH CEILING WIRES AT
DIFFUSER'S TWO OPPOSING

CORNERS

IN LIEU OF ABOVE DETAIL METAL PLENUM
MAY BE  USED TO CONNECT THE  BRANCH
DUCT TO THE DIFFUSERS. ELBOW R/D=1.5

SECURE TO
STRUCTURE

ABOVE

2" WIDE METAL
STRAPS

ACOUSTICAL
FLEXIBLE DUCT
MAX 5'-0" LONG

4MUSHROOM TYPE EXHAUST FAN DETAIL
NOT TO SCALE

8" MIN

EXHAUST DUCT BY MECHANICAL
CONTRACTOR.  VERIFY OPENING  SIZE W/

GENERAL CONTRACTOR SEE FLOOR
PLAN FOR DUCT SIZE

WOOD NAILERS ALL WOOD IS
PRESSURE TREATED.

EQUIPMENT
COUNTERFLASHING

MUSHROOM  TYPE
ALUMINUM FAN

MOTOR AND
DRIVE

4" CANT

BACKDRAFT
DAMPER

ROOF

9NOT USED
NOT TO SCALE

8DUCT THRU WALL
NOT TO SCALE

MECHANICAL

DETAILS

M-400

UPBLAST TYPE  ALUMINUM FAN

DISCONNECT, FACTORY WIRED

MIN. 4" CANT

EQUIPMENT CURB

ADAPTER

ROOFING

MOTOR AND DRIVE

LOCKING HINGED

EQUIPMENT  COUNTER FLASHING

ROOF STRUCTURE

EXHAUST DUCT BY MECHANICAL CONTRACTOR.  VERIFY OPENING  SIZE
W/ GENERAL CONTRACTOR SEE FLOOR PLAN FOR DUCT SIZE

WOOD NAILERS ALL WOOD IS
PRESSURE TREATED.

5UPBLAST TYPE EXHAUST FAN
NOT TO SCALE

6DUCT SUPPORT ON WOOD FRAMED ROOF
NOT TO SCALE

AS REQUIRED

UNISTRUT POST BASE (P2472R-L)

ROOF

12" MIN.

5''

P1000 UNISTRUT CHANNEL

COUNTER FLASHING

FILL WITH SEALENT

5/8"Øx2" LAG BOLT

5/8"Ø LAG BOLT, MIN. 3" EMBEDMENT
INTO BLOCKING, MIN. 2 PER RAIL @
4" FROM END & 24" O.C.

CONTINUOUS 4x4 PRESSURE TREATED
D.F. CURB CUT TO PROVIDE LEVEL
MOUNTING SURFACE

P1075 BRACKET, SECURE
TO CHANNEL W/ P1008
SPRING NUTS &  BOLTS

SECURE STRAP UNDER
TOP BOLT OF BRACKET

2" INTERNAL LINER FOR
ALL DUCTWORK INSTALLED

ON ROOF. (TYP)

2" WIDE x 18 GA. GALV.
HOLD DOWN STRAP

BLOCKING BETWEEN FRAMING,
SEE STRUCTURAL DRAWINGS

PLYWOOD DECK

2"
 M

IN
.

ROOFING

DUCT, SEE PLANS.

12
" M

AX
.

10
" M

IN
.

NOTE:

7DUCT THROUGH ROOF

REFER TO SMACNA HVAC DUCT
CONSTRUCTION STANDARDS
1st ED. FIG. 5-5 ALTERNATE A
DIAGRAM.  AT CONTRACTORS
OPTION FIG. 5-5 DIAGRAM MAY
BE USED

4x6 BLOCKING, SECURE WITH
"SIMPSON" HUS46 JOIST HANGERS
@ EACH END. FRAME ALL AROUNG

OPENING THRU ROOF.

2x16 PRESSURE TREATED CURB
W/TOP LEVEL. SECURE ENDS
W/MIN. (4) ’"–x4" COUNTERSUNK
LAG SCREWS. PRE-DRILL CURB.

SEALANT, CONTINUOUS ALL
AROUND

20 GA. MIN. GALV. SM COUNTER
FLASHING

5/8"Ø COUNTERSUNK LAG BOLT,
LENGTH AS REQUIRED. (2) PER
SIDE.

SM SCREW W/NEOPRENE
WASHER @ 6" O.C.

AIR & WATERTIGHT PENETRATION,
TYP.

(E) WALL

FLASHING BY G.C.
CAULKING AROUND OPENING

C

C

3COMMON EXHAUST AND INTAKE FOR WATER HEATER
NOT TO SCALE

C
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THESE DRAWINGS & SPECIFICATIONS ARE CONFIDENTIAL

AND SHALL REMAIN THE SOLE PROPERTY OF SWEETGREEN

CORPORATION. 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 SWEETGREEN CORPORATION.

THESE DRAWINGS & SPECIFICATIONS ARE INTENDED TO

EXPRESS DESIGN INTENT FOR A PROTOTYPICAL

SWEETGREEN STORE (WHICH IS SUBJECT TO CHANGE AT

ANY TIME) AND MAY NOT REFLECT ACTUAL SITE

CONDITIONS. NEITHER PARTY SHALL HAVE ANY OBLIGATION

NOR LIABILITY TO THE OTHER (EXCEPT AS STATED ABOVE)

UNTIL A WRITTEN AGREEMENT IS FULLY EXECUTED.

PROJECT NO:

DRAWN BY:

CHECKED BY:

PROJECT MANAGER:

3000 S. ROBERTSON BLVD.

LOS ANGELES, CALIFORNIA 90034

ARCHITECT OF RECORD:

P
R

O
J
E

C
T

 
I
N

F
O

R
M

A
T

I
O

N
:

SG DESIGN MANAGER:

SG CONSTR. MANAGER:

STAMP:

P
R

O
J
E

C
T

 
I
N

F
O

R
M

A
T

I
O

N
:

REVISIONS

REV. DATE DESCRIPTION

TEMPLATE VERSION: 06.01.2020

1
1
/
3
/
2
0
2
0
 
1
:
5
7
:
1
1
 
P

M

XX.XX.XXXX

400 N. McCarthy Blvd.,

Copyright  c  2021
info@acies.net

fx: (408) 522-5260
ph: (408) 522-5255
Milpitas, CA 95035

ENGINEERING

STE 250

Dewberry Architects Inc.

300 N. Lake Ave, 12th Floor

Pasadena, Ca. 91101

916.239.4256 Phone

916.2397245 Fax

ACIES

GP/DY

KD

KZ

EN

W
A

L
N

U
T

 
C

R
E

E
K

1
5
5
6
 
M

T
.
 
D

I
A

B
L

O
 
B

L
V

D

W
A

L
N

U
T

 
C

R
E

E
K

,
 
C

A
,
 
9
4
5
9
6

50132104

09/22/21 BLDG. DEPT. COMMENTSC

12/03/21 BLDG. DEPT. COMMENTS 2D

02/11/22 ISSUE FOR CONSTRUCTIONE

02/17/22 BULLETIN 1F

MECHANICAL

DETAILS

M-410

Reviewed for Code Compliance

Revision #:
Parent Permit #:
Reviewed By:
Date:

R22117

B210651

Prabhath Silva

03/25/2022

Revision  # E. F, & G ONLY

R22117/B210651


