
COMBINATION BALANCING/SHUT-OFF VALVE

RECTANGULAR DUCT ELBOW WITH TURNING VANES

RECTANGULAR TO ROUND DUCT TRANSITION    SA      = SUPPLY AIR

    RPM     = REVOLUTIONS PER MINUTE

    SD      = SUPPLY AIR DIFFUSER

    SEN     = SENSIBLE

    SR      = SUPPLY REGISTER

    TSP     = TOTAL STATIC PRESSURE

    TYP     = TYPICAL

    VAV     = VARIABLE AIR VOLUME TERMINAL UNIT

    VD      = MANUAL VOLUME DAMPER

    W       = WATT OR WIDE

    WB      = WET BULB

    WC      = WATER COLUMN

    WG      = WATER GAUGE

    SP      = STATIC PRESSURE

    TA      = TRANSFER AIR

    TR      = TRANSFER REGISTER

T

CONNECT TO EXISTING

THERMOSTAT CONTROL

    IN      = INCH

    LD      = LINEAR DIFFUSER

    HWS     = HOT WATER SUPPLY

    LRA     = LOCKED ROTOR AMPS

    LVG     = LEAVING

    MBH     = THOUSAND BTUH

    LWT     = LEAVING WATER TEMPERATURE

    RA      = RETURN AIR
    RG      = RETURN GRILLE

    RLA     = RUNNING LOAD AMPS

    PH      = PHASE (ELECTRICAL)

    R       = RETURN

    NTS     = NOT TO SCALE

    OA      = OUTSIDE AIR

    EA      = EACH

    EAT     = ENTERING AIR TEMPERATURE

    ESP     = EXTERNAL STATIC PRESSURE

    F       = FAHRENHEIT

    FC      = FLEXIBLE CONNECTOR

    FPM     = FEET PER MINUTE

    FPS     = FEET PER SECOND

    FT      = FEET

    HP      = HORSEPOWER

    EWT     = ENTERING WATER TEMPERATURE
    EX.     = EXISTING

    GA      = GAGE
    FTR     = FIN TUBE RADIATION

    HWR     = HOT WATER RETURN

    HZ      = FREQUENCY (CYCLES PER SECOND)

    LAT     = LATENT OR LEAVING AIR TEMPERATURE

    AFF     = ABOVE FINISHED FLOOR
    AMP     = AMPERE

    APD     = AIR PRESSURE DROP

    ATC     = AUTOMATIC TEMPERATURE CONTROL

    AV      = AIRVENT
    BTU     = BRITISH THERMAL UNIT

    BTUH    = BTU PER HOUR

    CFM     = CUBIC FEET PER MINUTE

    DB      = DRY BULB

    DIA     = DIAMETER

    DIFF    = DIFFERENCE OR DELTA

    DN      = DOWN

    DEG     = DEGREE
TWO-WAY VALVE CONTROL VALVE

DIRECTION OF FLOW IN PIPE

SUPPLY DIFFUSER (ARROWS INDICATE
THROW DIRECTIONS)

EXHAUST ON RETURN REGISTER

CONCENTRIC REDUCER

DRAIN PIPING

PIPE TURNING UP

PIPE TURNING DOWN

KITCHEN GREASE EXHAUST

DISHWASHER EXHAUST

SUPPLY/OUTSIDE AIR DUCT UP

SUPPLY/OUTSIDE AIR DUCT DOWN

RETURN/EXHAUST DUCT DOWN

RETURN/EXHAUST DUCT UP

 RETURN, NO SPLITTER
STANDARD BRANCH, SUPPLY OR

DUCT TRANSITION

    CO      = CLEAN OUT

    LPS     = LOW PRESSURE STEAM

    LPC     = LOW PRESSURE CONDENSATE

    KH      = KITCHEN HOOD

    DW      = DISHWASHER
    RR      = RETURN AIR REGISTER

HVAC SPECIFICATIONS

MANUAL VOLUME DAMPER

FIRE DAMPER

S TEMPERATURE SENSOR

HVAC ABBREVIATIONS HVAC LEGEND HVAC GENERAL NOTES

1. THE PIPING AND DUCTWORK SHOWN IS DIAGRAMMATIC ONLY. THE CONTRACTOR IS
RESPONSIBLE FOR COORDINATION ON SITE TO DETERMINE THE EXACT LOCATION. THE
CONTRACTOR SHALL SUBMIT SHOP DRAWINGS TO THE ARCHITECT AND ENGINEER FOR
APPROVAL BEFORE COMMENCING WITH FABRICATION.

2. REFER TO THE ARCHITECTURAL DRAWINGS FOR NEW CONSTRUCTION DETAILS.

3. REVIEW ALL DRAWINGS BEFORE STARTING WORK TO BECOME FAMILIAR WITH THE DETAILS OF
CONSTRUCTION AND COORDINATE WITH OTHER TRADES TO ELIMINATE ANY CONFLICTS.

4. OBTAIN ALL REQUIRED PERMITS AND PAY ALL FEES RELATED TO SAME.

5. PROVIDE ALL NECESSARY PIPING, EQUIPMENT, AND SUPPORTS AS WELL AS ANY ADDITIONAL
EQUIPMENT, ETC. NOT SHOWN ON THE DRAWINGS OR CALLED FOR IN THE SPECIFICATIONS,
BUT NECESSARY TO PROVIDE COMPLETE AND WORKABLE SYSTEMS.

6. PROVIDE ACCESS TO ALL EQUIPMENT REQUIRING SERVICE AND MAINTENANCE.

7. INSTALL ALL WORK IN ACCORDANCE WITH STATE AND LOCAL CODES.

8. DO NOT SCALE THESE DRAWINGS. TAKE ALL MEASUREMENTS IN THE FILED IN COORDINATION
WITH ALL EQUIPMENT AS APPROVED AND WITH ALL OTHER TRADES,

9. ALL DUCTWORK SHALL BE INSTALLED IN ACCORDANCE WITH THE LATEST EDITION OF SMACNA.

10. ALL PIPING HIGH POINTS SHALL HAVE 3/4 INCH VENTS AND ALL LOW POINTS SHALL HAVE 3/4
INCH DRAINS.

11. ALL ROTATING EQUIPMENT SHALL HAVE FLEXIBLE PIPE ON DUCT CONNECTIONS AND
APPROVED VIBRATION ISOLATORS.

12. DETAILS SHOWN ON SHEETS H2.0 AND H3.0 ARE APPLICABLE TO ALL EQUIPMENT EXCEPT
WHERE INDICATED.

13. PROVIDE AIRTIGHT ACCESS DOOR FOR INSPECTION OF FIRE DAMPERS, FILTERS, COILS, ETC.

14. CONTRACTOR SHALL VERIFY DUCTWORK, PIPING, AND EQUIPMENT LOCATIONS FOR
INTERFERENCES BEFORE INSTALLATION.

15. COORDINATE AIR OUTLET AND EQUIPMENT LOCATIONS WITH ARCHITECTURAL REFLECTED
CEILING PLAN.

16. PROVIDE SUPPORTS FOR PIPING AT THE MAXIMUM INTERVALS PER SMACNA AND IMC.

17. SEQUENCES OF CONTROLS SHALL BE IN ACCORDANCE WITH DRAWING H4.0.CO CLEANOUTS 

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. THE WORK UNDER THIS SECTION SHALL INCLUDE THE FURNISHING OF ALL MATERIALS, LABOR, EQUIPMENT AND SUPPLIES AND THE
PERFORMANCE OF ALL OPERATIONS TO PROVIDE COMPLETE WORKING SYSTEMS AS INDICATED ON THE CONTRACT DRAWINGS.

B. FURNISH, SET UP AND MAINTAIN ALL DERRICKS, HOISTING MACHINERY, SCAFFOLDS, STAGING AND PLANKING AS REQUIRED FOR THE WORK.

1.02 CODES, ORDINANCES, AND PERMITS:  INSTALLATION OF SYSTEMS AND EQUIPMENT PROVIDED UNDER THIS SECTION SHALL BE DONE IN STRICT
ACCORDANCE WITH MASSACHUSETTS DEPARTMENT OF PUBLIC SAFETY CODES, MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION,
MASSACHUSETTS STATE BUILDING CODE AND TOWN REGULATIONS HAVING JURISDICTION.

1.04 RECORD DRAWINGS:  FURNISH UPON COMPLETION OF ALL WORK, RECORD DRAWINGS OF THE WORK OF THIS SECTION.

1.05 SHOP DRAWINGS:  PROVIDE SHOP DRAWINGS TO THE ENGINEER FOR APPROVAL OF ALL EQUIPMENT, MATERIALS SPECIFIED AND AUTOMATIC
TEMPERATURE CONTROLS.

1.06 OPERATING AND MAINTENANCE INSTRUCTIONS:  FURNISH UPON COMPLETION OF ALL WORK, OPERATION AND MAINTENANCE DATA FOR ALL
EQUIPMENT PROVIDED UNDER THIS SECTION.

1.07 CUTTING AND PATCHING:  ALL CUTTING AND PATCHING NECESSARY FOR THE PROPER INSTALLATION OF WORK TO BE PERFORMED UNDER THIS
SECTION AND SUBSECTIONS SHALL BE PERFORMED BY THE CONTRACTOR.

1.08 SEISMIC RESTRAINT REQUIREMENTS:  ALL WORK INDICATED ON THESE DRAWINGS SHALL BE INSTALLED IN ACCORDANCE WITH REQUIREMENTS OF THE
MASSACHUSETTS STATE BUILDING CODE AND REFERENCED REQUIREMENTS OF NFPA.

1.09 CONSTRUCTION: CONTRACTOR TO PROVIDE WRITTEN OR GRAPHIC DIAGRAM OF ALL PLUMBING, MECHANICAL, ELECTRICAL, AND LOW VOLTAGE
ROUTINGS, CUT OUTS, PENETRATIONS BEYOND TENANT SPACE THRU FLOORS, AND THRU WALLS TO LANDLORD APPROVAL. CONTRACTOR TO REFER
TO FIRE RATINGS AND DETAIL PROVIDED BY ARCHITECT.

PART 2 -  PRODUCTS

2.01 SHEET METAL WORK

A. GALVANIZED SHEET METAL - ALL SUPPLY, RETURN, OUTDOOR, AND EXHAUST (SA, RA, OA, EA)

1. ALL DUCTS SHALL BE CONSTRUCTED AND INSTALLED IN ACCORDANCE WITH THE LATEST EDITION OF SMACNA.  ALL DUCTWORK SHALL BE
GALVANIZED STEEL. SEAL ALL LOW  PRESSURE DUCT JOINTS (CLASS B).  EXCESS SEALANT MUST BE REMOVED IMMEDIATELY TO PROVIDE
A NEAT APPEARANCE.

2. ALL LOW PRESSURE DUCTS SHALL BE FABRICATED FOR 2 INCHES WATER GAUGE PRESSURE.

3. PROVIDE 2" THICK ACOUSTIC LINING FOR ALL RETURN AIR DUCTWORK.

4. ALL EXPOSED DUCTWORK SHALL BE PAINTED AS PER THE ARCHITECTURAL DRAWINGS.

B. GREASE EXHAUST DUCT (KE)

1. INTERIOR DUCTWORK SHALL BE CONSTRUCTED OF MINIMUM 16 GAUGE BLACK STEEL OR 18 GAUGE STAINLESS STEEL. ALL EXTERNAL
JOINTS AND SEAMS SHALL BE WELDED LIQUID-TIGHT. DUCT CONNECTION TO THE HOOD SHALL BE WELDED LIQUID-TIGHT.

2. PROVIDE HORIZONTAL CLEANOUTS IN ACCORDANCE WITH APPLICABLE CODE REQUIREMENTS MINIMUM EVERY 12 FEET AND AT EACH
CHANGE IN DIRECTION.

3. PROVIDE GREASE COLLECTOR AT BASE OF VERTICAL RISE TO ROOF EXHAUST FAN IN ACCORDANCE WITH APPLICABLE CODE
REQUIREMENTS.

4. DUCTWORK SHALL BE INSTALLED WITH A 1/4:12 (2%) SLOPE IF 75 FEET HORIZONTAL RUN OR LESS; 1:12 (8.3%)  SLOPE IF OVER 75 FEET.

C. GREASE DUCT TEST

1. PRIOR TO THE USE OR CONCEALMENT OF ANY PORTION OF A GREASE DUCT SYSTEM, A LEAKAGE TEST SHALL BE  PERFORMED. DUCTS
SHALL BE CONSIDERED TO BE CONCEALED WHERE INSTALLED IN SHAFTS OR COVERED BY COATINGS OR WRAPS THAT PREVENT THE
DUCTWORK FROM BEING VISUALLY INSPECTED ON ALL SIDES. THE PERMIT HOLDER SHALL BE RESPONSIBLE TO PROVIDE THE
NECESSARY  EQUIPMENT AND PERFORM THE GREASE DUCT LEAKAGE TEST. A LIGHT TEST SHALL BE PERFORMED TO DETERMINE THAT
ALL WELDED AND BRAZED JOINTS ARE LIQUID TIGHT.

2. A LIGHT TEST SHALL BE PERFORMED BY PASSING A LAMP HAVING A POWER RATING OF NOT LESS THAN 100 WATTS THROUGH THE ENTIRE
SECTION OF DUCTWORK TO BE TESTED. THE LAMP SHALL BE OPEN SO AS TO EMIT LIGHT EQUALLY IN ALL DIRECTIONS PERPENDICULAR
TO THE DUCT WALLS. A TEST SHALL BE PERFORMED FOR THE ENTIRE DUCT SYSTEM, INCLUDING THE HOOD-TO-DUCT CONNECTION. THE
DUCT WORK SHALL BE PERMITTED TO BE TESTED IN SECTIONS, PROVIDED THAT EVERY JOINT IS TESTED. FOR LISTED FACTORY-BUILT
GREASE DUCTS, THIS TEST SHALL BE LIMITED TO DUCT JOINTS ASSEMBLED IN THE FIELD AND SHALL EXCLUDE FACTORY WELDS.

D. DISHWASHER EXHAUST DUCT (DE)

1. DUCTWORK SHALL BE CONSTRUCTED OF 18 GAUGE STAINLESS STEEL.  ALL EXTERNAL JOINTS AND SEAMS SHALL BE WELDED
LIQUID-TIGHT.  DUCT CONNECTION TO THE HOOD SHALL BE WELDED LIQUID-TIGHT. CONTRACTOR SHALL PROVIDE PRICES FOR WELDED
GALVANIZED, STAINLESS STEEL, AND ALUMINUM FOR THE OWNER TO CHOOSE.

2.02 DUCTWORK ACCESSORIES

A. MANUAL VOLUME DAMPERS:  MANUAL VOLUME DAMPERS SHALL BE PROVIDED WHERE SHOWN ON THE DRAWINGS AND AT EVERY BRANCH TAKE OFF FROM
THE MAIN DUCT.

B. FLEXIBLE DUCT SHALL NOT EXCEED 5 FEET IN TOTAL LENGTH AND SHALL HAVE A MINIMUM INSULATING VALUE OF R-6.

2.03 ACOUSTIC LINING

A. PROVIDE 2" THICK ACOUSTIC LINING ON ALL RETURN AIR DUCTWORK.

B. PROVIDE 2" THICK ACOUSTIC LINING ON SUPPLY AIR DUCTWORK FOR 10' AFTER ROOFTOP UNITS.

2.04 AIR OUTLETS

A. PROVIDE ALL AIR OUTLETS AS SHOWN ON PLANS AND SPECIFIED UNDER THE MECHANICAL SCHEDULE.

B. ALL REGISTERS, GRILLES, AND DIFFUSERS SHALL BE PAINTED AS PER THE ARCHITECTURAL DRAWINGS.

2.05 INSULATION

A. PROVIDE DUCTWORK INSULATION PER INSULATION SCHEDULE.

B. PROVIDE PIPING INSULATION PER INSULATION SCHEDULE.

2.06 EQUIPMENT

A. PROVIDE ALL EQUIPMENT WITH ACCESSORIES AS SCHEDULED.

2.07 PIPING

A. PROVIDE ALL REFRIGERANT & CONDENSATE PIPING, SIZING AND ACCESSORIES AS SCHEDULED.

B. CONTRACTOR TO CLEAN AND PRE-TREAT ALL TENANTS PIPING THOROUGHLY AND SUBMIT RECORD TO BUILDING MANAGER PRIOR TO CONDUCTING ANY
TESTING.

C. ALL TENANT SYSTEMS SHALL BE ISOLATED FROM BASE BUILDING SYSTEM DURING CLEANING, PRETREATMENT AND HYDROSTATICALLY.

D. PROVIDE FIRE STOPPING FOR ALL PENETRATIONS THROUGH ALL FLOORS, FIRE WALLS AND FIRE RATED SEPARATIONS.  COORDINATE WITH ARCHITECTURAL
DRAWINGS FOR THESE AREAS AND PROVIDE LINK SEAL FIRE STOPPING KITS.  PIPING THRU RATED GYPSUM WALL SHALL COMPLY TO UL W-L-1054, PIPING
THRU CONCRETE WALLS/FLOORS SHALL COMPLY TO UL C-AJ-1291.

2.08 AUTOMATIC  TEMPERATURE CONTROL

A. PROVIDE CONTROL COMPONENTS AND LOW VOLTAGE WIRING FOR EACH SYSTEM AS REQUIRED FOR THE SEQUENCE OF OPERATION INDICATED.  PROVIDE
ALL CONTROL COMPONENTS FOR NEW SEQUENCES OF CONTROL INCLUDING REQUIRED INTERCONNECTING WIRING AND APPURTENANCES TO PROVIDE A
COMPLETE AND OPERABLE SYSTEM.

B. PROVIDE AND INSTALL A SPACE MOUNTED SENSOR FOR EACH ZONE AS INDICATED ON THE PLANS. THE SPACE SENSORS SHALL HAVE THE ABILITY TO BE
HARD-WIRED OR WIRELESS.

C. THE HVAC CONTRACTOR SHALL ENGAGE THE SERVICES OF A COMMISSIONING AGENT TO FULLY COMMISSION HVAC SYSTEMS. THE COMMISSIONING AGENT
SHALL PROVIDE A FULL REPORT FOR THE ENGINEER TO REVIEW.

PART 3 -  EXECUTION

3.01 GENERAL

A. INSTALL ALL ITEMS SPECIFIED UNDER PART 2 - PRODUCTS, ACCORDING TO THE APPLICABLE MANUFACTURER'S RECOMMENDATIONS AND
SHOP DRAWINGS, THE DETAILS SHOWN ON THE DRAWINGS AND AS SPECIFIED UNDER THIS SECTION.  PROVIDE ALL REQUIRED HANGERS AND
SUPPORTS.

B. THE PIPING AND DUCTWORK SHOWN IS DIAGRAMMATIC ONLY. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATION ON SITE TO DETERMINE
THE EXACT LOCATION. THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS TO THE ARCHITECT AND ENGINEER FOR APPROVAL BEFORE
COMMENCING WITH FABRICATION.

3.02 EQUIPMENT

A. EQUIPMENT SHALL BE INSTALLED COMPLETE WITH ALL REQUIRED HANGERS AND SUPPORTS IN ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS.

B. FURNISH AND INSTALL ALL STEEL STRUCTURAL SUPPORT MEMBERS FOR PROPER HANGING AND SUPPORT OF EQUIPMENT.  PROVIDE
VIBRATION ISOLATION ON ALL HANGERS.

C. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT CONFORMANCE WITH MANUFACTURER'S WRITTEN RECOMMENDATIONS.

3.03 MISCELLANEOUS IRON AND STEEL:  PROVIDE STEEL SUPPORTS AND HANGERS REQUIRED TO SUPPORT EQUIPMENT, DUCTWORK, AND OTHER
EQUIPMENT OR MATERIALS.  SUBMIT DETAILS OF STEEL SUPPORTS AND METHOD OF FABRICATION FOR APPROVAL.

3.04 BALANCING & COMMISSIONING:

A. THE HVAC CONTRACTOR SHALL ENGAGE THE SERVICES OF AN INDEPENDENT FIRM TO PERFORM ADJUSTING AND BALANCING OF THE HVAC
SYSTEMS (AIR).  SYSTEMS SHALL BE ADJUSTED AND BALANCED SO THAT AIR QUANTITIES ARE AS INDICATED ON THE DRAWINGS AND SO THAT
THE DISTRIBUTION FROM SUPPLY OUTLETS IS FREE FROM DRAFTS, AND UNIFORM OVER THE FACE OF EACH OUTLET.  AFTER COMPLETION OF
THE TESTING, BALANCING AND ADJUSTING OF THE AIR SYSTEMS, A BALANCING REPORT SHALL BE SUBMITTED TO THE ENGINEER FOR
APPROVAL. PRIOR TO BALANCING A SAMPLE REPORT SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL. REPORT SHALL INCLUDE:

A.A. OUTDOOR AIR
A.B. RETURN AIR
A.C. SUPPLY AIR
A.D. GENERAL EXHAUST
A.E. KITCHEN HOOD EXHAUST
A.F. MAKE-UP AIR

B. THE HVAC CONTRACTOR SHALL ENGAGE THE SERVICES OF AN INDEPENDENT FIRM TO FULLY COMMISSION THE HVAC SYSTEMS. AFTER
COMPLETION OF THE COMMISSIONING, A REPORT SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL.

1. CONTRACTOR SHALL VISIT SITE AND IDENTIFY EXISTING CONDITIONS AND DIFFICULTIES THAT WILL AFFECT WORK OF THIS SECTION. NO
COMPENSATION WILL BE GRANTED FOR ADDITIONAL WORK CAUSED BY UNFAMILIARITY WITH SITE CONDITIONS THAT ARE VISIBLE OR READILY
CONSTRUED BY EXPERIENCED OBSERVERS.

2. PRIOR TO COMMENCING WORK OF THIS SECTION, EXAMINE SITE AND CONDITIONS UNDER WHICH WORK WILL BE PERFORMED. DETERMINE EXACT
LOCATIONS OF EXISTING EQUIPMENT, PIPING AND CONTROLS. REPORT TO OWNER ANY CONDITIONS THAT MIGHT ADVERSELY AFFECT WORK.
COMMENCEMENT OF WORK SHALL BE CONSTRUED AS COMPLETE ACCEPTANCE OF EXISTING CONDITIONS AND PREPARATORY WORK.

3. ABANDONING OF DUCTWORK, PIPING OR EQUIPMENT IN PLACE SHALL NOT BE ALLOWED. COMPLETE REMOVAL REQUIRED UNLESS NOTED OTHERWISE.

4. PIPING TO BE REMOVED: REMOVE PORTION OF PIPING INDICATED TO BE REMOVED AND CAP REMAINING PIPING WITH SAME OR COMPATIBLE PIPING
MATERIAL.

5. DUCTS TO BE REMOVED: REMOVE PORTION OF DUCTS INDICATED TO BE REMOVED AND CAP REMAINING DUCTS WITH SAME OR COMPATIBLE
DUCTWORK MATERIAL.

6. EQUIPMENT TO BE REMOVED: DISCONNECT AND CAP SERVICES AND REMOVE EQUIPMENT.

7. EQUIPMENT TO BE REMOVED AND SALVAGED: DISCONNECT AND CAP SERVICES AND REMOVE EQUIPMENT AND DELIVER TO OWNER.

8. COMPLY WITH ALL STATE AND LOCAL CODES AS TO REMOVAL AND DISPOSAL OF EQUIPMENT REMOVED FROM THE SITE.
  
9. COMPLY WITH GOVERNING EPA NOTIFICATION REGULATIONS BEFORE BEGINNING SELECTIVE DEMOLITION.

10. REMOVE PREVIOUSLY ABANDONED WORK IN THE WAY OF EXISTING CONSTRUCTION, OR AS NOTED.

11. COMPLY WITH HAULING AND DISPOSAL REGULATIONS OF AUTHORITIES HAVING JURISDICTION.

12. COMPLY WITH ANSI A10.6 AND NFPA 241.

13. PERMITS: GIVE ALL REQUIRED NOTICES, FILE ALL REQUIRED PLANS AND SPECIFICATIONS RELATING TO THE WORK OF THIS SECTION WITH THE PROPER
AUTHORITIES AND PAY FOR ANY REQUIRED PERMITS.

14. ALL AIR-CONDITIONING EQUIPMENT AND SYSTEMS SHALL BE REMOVED DEMOLISHED WITHOUT RELEASING REFRIGERANTS.  REFRIGERANT RECOVERY
IS TO BE PERFORMED BY A REFRIGERANT RECOVERY TECHNICAL CERTIFIED BY AN EPA-APPROVED CERTIFICATION PROGRAM.

15. ALL EQUIPMENT AND SYSTEMS TO BE REMOVED OR DEMOLISHED UNDER THIS SECTION AND NOT DESIRED BY OWNER SHALL BECOME THE PROPERTY
OF THE CONTRACTOR. THE CONTRACTOR SHALL REMOVE ALL SUCH EQUIPMENT FROM THE SITE PROMPTLY AFTER DETACHMENT FROM BUILDING
STRUCTURE.

16. STORAGE OR SALE OF REMOVED ITEMS OR MATERIALS ON-SITE IS NOT PERMITTED.

17. IT IS UNKNOWN WHETHER HAZARDOUS MATERIALS WILL BE ENCOUNTERED IN THE WORK. IF MATERIALS SUSPECTED OF CONTAINING HAZARDOUS
MATERIALS ARE ENCOUNTERED, DO NOT DISTURB; IMMEDIATELY NOTIFY ARCHITECT AND OWNER.

18. EXISTING PIPING SHOWN ON DRAWINGS DOES NOT INDICATE FULL EXTENT OF PIPING DEMOLITION. FIELD VERIFICATIONS REQUIRED.

19. EXISTING DUCTWORK SHOWN ON DRAWINGS DOES NOT INDICATE FULL EXTENT OF DUCT DEMOLITION. FIELD VERIFICATIONS REQUIRED.

20. AN INDEPENDENT TESTING AND BALANCING (TAB) CONTRACTOR SHALL TEST AND VERIFY EXISTING CONDITIONS AS INDICATED ON THIS DRAWING.

21. THE TAB CONTRACTOR SHALL PROVIDE A DETAILED REPORT AND MARKED UP DRAWING(S) WHICH CLEARLY INDICATE ALL DUCTWORK TRAVERSE
LOCATIONS, CFMS, DUCTWORK SIZES, ETC.

22. THE TAB CONTRACTOR SHALL NOTE AND INCLUDE ANY DEFICIENCIES DISCOVERED DURING TAB PERFORMANCE PROCEDURES IN THE FINAL REPORT.

23. AFTER TESTING AND BALANCING. THE CONTRACTOR SHALL CLOSE ALL PROBE HOLES AND PATCH INSULATION AS REQUIRED.

24. THE CONTRACTOR SHALL COOPERATE WITH THE OWNER TO MINIMIZE CONFLICTS WITH BUILDING OPERATIONS. CONTRACTOR SHALL PROVIDE THE
OWNER WITH 7 DAYS NOTICE TO INCLUDE SCHEDULED TEST DATES AND TIMES.

HVAC DEMOLITION NOTES
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HVAC SCHEDULES

AIR BALANCE SCHEDULE
OUTDOOR AIR BALANCE
SF-1 +     335
KSF-1 +  1,530
TOTAL +  1,865

EXHAUST AIR BALANCE
KEF-1      -  1,912
EF-1      -     400
TOTAL      -  2,312

TOTAL AIR BALANCE
OUTDOOR AIR + 1,865
EXHAUST AIR -  2,312
TOTAL -     447

TAG DESCRIPTION LOCATION MANUFACTURER
(AS STANDARD)

HVAC POWER EQUIPMENT SCHEDULE
SERVING
EQUIPMENT
TAG

FIRE  ALARM
CONNECTION

ELECTRICAL DATA

VOLTS PHASE HZ
REMARKS

601120NOLITTLE GIANT
CONDENSATE
 PUMPCP REFER TO DWGS --

REFER TO DWGS
MOTORIZED
 DAMPERM GREENHECK OA/EA NO 120 601

POWER WIRING BY HVAC/ATC CONTRACTOR PER SPEC SECTION 230000.
CONTROL WIRING BY HVAC/ATC CONTRACTOR PER SPEC SECTION 230000.
PROVIDE MODULATING OPERATION ACTUATORS (0-10 V).

1. COORDINATE MOUNTING REQUIREMENTS WITH ARCHITECTURAL REFLECTED CEILING PLANS.
2. PROVIDE FRAME SUITABLE FOR SURFACE MOUNTING, CEILING OR SIDEWALL.
3. REFER TO DRAWINGS FOR NECK SIZES AND CFM UNLESS NOTED ABOVE; PROVIDE SQUARE TO ROUND TRANSITIONS WHERE REQUIRED.
4. AIR VELOCITY TO REGISTER/GRILLE/DIFFUSER TO BE 400 FPM OR BELOW.
6. PROVIDE CABLE OPERATED VOLUME DAMPERS FOR ALL LINEAR DIFFUSERS AND DIFFUSERS LOCATED ABOVE A HARD CEILING.

REGISTER, GRILLE & DIFFUSER SCHEDULE

NOTES:

TAG SERVICE
SIZE TYPE

CFM NECK FRAME MANUFACTURER & MODEL No.DAMPERMOUNTING MATERIAL FINISH

SD SUPPLY SEE PLANS SEE PLANS SQUARE CEILING NO AL PRICE AMD

RG RETURN SEE PLANS SEE PLANS RECT. CEILING NO AL PRICE 630

EG EXHAUST SEE PLANS SEE PLANS RECT. SIDEWALL/DUCT YES AL PRICE 630

PER ARCHITECT.

PER ARCHITECT.

PER ARCHITECT.

ELECTRIC HEATING COIL SCHEDULE
KWMODEL No.

(AS STANDARD)TAG No. WIDTH X HEIGHT CFM REMARKS
ELECTRICAL DATA

MBH
PHASEVOLTS HZ

MANUFACTURER
(AS STANDARD)

LOCATION(S)
SERVED

DELTA T
(°F)

SF-1EHC-1 GREENHECK IDHE 10"X10" 335 6.0 20.5 56 208 3 60 PROVIDE DISCONNECT, CONTROLS, SAFETY FLOW SWITCH, FREEZE STAT

KSF-1EHC-2 TUTCO EDHS 22"X12" 1,530 28.0 95.6 58 208 3 60 OWNER PURCHASED / CONTRACTOR INSTALLED. PROVIDE FREEZE STAT

EXHAUST FAN INFORMATION (OWNER PURCHASED, CONTRACTOR INSTALLED).

1 KEF1 1 EASIF15DD ECON-AIR 1,920 1.000 1,319 TEAO-ECM 1.000 0.7640 1 208 6.9 192 12.3

FAN
UNIT NO TAG QTY FAN UNIT MODEL # MANUFACTURER CFM ESP RPM MOTOR

ENCL HP BHP PHASE VOLT FLA
WEIGHT

(LBS) SONES

MUA FAN INFORMATION (OWNER PURCHASED, CONTRACTOR INSTALLED).

2 KSF1 1 ETA1-15D 15MF-1-MOD INLINE.1 1,530 0.300 1536 TEAO-ECM 1.000 0.5740 1 208 6.9 9.3A 15A 210 8.9

FAN
UNIT NO TAG QTY FAN UNIT MODEL # BLOWER HOUSING DESIGN

CFM ESP RPM MOTOR
ENCL HP BHP PHASE VOLT FLA MCA MOCP

WEIGHT
(LBS) SONES

FAN OPTIONS (OWNER PURCHASED, CONTRACTOR INSTALLED).

1

2

KEF1

KSF1

1
1

1

1
1
1

1

1
1

SIF15 - INLET - STANDARD 16" DUCT CONNECTION
SIF - HORIZONTAL OVERHEAD MOUNT - PRE-INSTALLED MOUNTS (11-36)
HANGING SPRING VIBRATION ISOLATORS (SET OF 4), FOR INDOOR OR OUTDOOR USE WITH
SQUARE INLINE FANS (HSA125)

SIF15 - STRAIGHT DISCHARGE FOR SIF 15. STANDARD 16" DUCT CONNECTION
ECM WIRING PACKAGE - PWM SIGNAL FROM ECPMO3 PREWIRE (TELCO MOTOR), CCW ROTATION

2 YEAR PARTS WARRANTY
INLINE1 INDOOR HANGING OPTION - INCLUDES 2 HSA125 HANGING SPRING ISOLATORS PER
UNI-STRUT
ECM WIRING PACKAGE - DD SUPPLY - PWM SIGNAL FROM ECPMO3 PREWIRE (TELCO MOTOR)

2 YEAR PARTS WARRANTY

FAN
UNIT
NO

TAG QTY DESCRIPTION

FOR PIPE DIA. (INCHES)

2"-2 1/2"
INSULATION WALL THICKNESS (INCHES)

NONE

FITTING INSULATION TYPELOCATION  INSULATION TYPE RUNOUTS < 1 1/2" 3"-6"

2" FIBERGLASS DUCT
WRAP WITH FSK FACING

SUPPLY, RETURN &
OUTSIDE AIR DUCT

INSULATION

GENERAL EXHAUST
DUCT INSULATION

DUCTWORK INSULATION SCHEDULE

MIN. R-6

MIN. R-61.5" DOUBLE WALL /
INTERNALLY LINED

EXPOSED SPIRAL
SUPPLY AIR

SDG SUPPLY SEE PLANS SEE PLANS RECT. SPIRAL DUCT YES AL WHITE PRICE SDG

---NO
FIRE
DAMPERFD REFER TO DWGS OA/EA --

FCUS

RUSKIN

TAG NO.
MANUFACTURER
(AS STANDARD)

MODEL NO.
(AS STANDARD) TYPE

FAN DATA

RPM
AIRFLOW

(CFM)

ELECTRICAL DATA

PHASE HZVOLTS REMARKS

FAN SCHEDULE
LOCATIONS

SERVED

BASEMENTINLINE PROVIDE DISCONNECT, HANGING BRACKETS, VIBRATION ISOLATION,
VARI-GREEN MOTOR, & TIME CLOCK.EF-1 GREENHECK 400 1520 0.50" 115 1 60SQ-90-VG

ESP (IN.
W.C.)

MOTOR
HP

0.1

FIRST FLOOR /
BASEMENTINLINE PROVIDE DISCONNECT, HANGING BRACKETS, VIBRATION ISOLATION,

VARI-GREEN MOTOR. & TIME CLOCK.SF-1 GREENHECK 335 1520 0.50" 115 1 60SQ-90-VG 0.1

COOLING HEATING
MBHTYPEMODEL #SERVED

LOCATION(S) MANUFACTURER

VRF FAN COIL UNIT SCHEDULE
TAG No. MCA

ELECTRICAL DATA
PHASEVOLTS

NOTES:

1. PROVIDE WITH DISCONNECT SWITCH.
2. PROVIDE VIBRATION ISOLATION.
3. PROVIDE DRAIN PAN SENSOR OR SWITCH.
4. PROVIDE THERMOSTAT.
5. PROVIDE HANGING BRACKETS.
6. PROVIDE LITTLE GIANT CONDENSATE PUMP (CP-1); MODEL VCC-20ULS, 120/1/60. AS SHOWN ON THE

MECHANICAL PLANS.
7. INDIRECT WASTE CONDENSATE, REFER TO PLUMBING DRAWINGS FOR LOCATION.
8. PROVIDE VENTILATION INTAKE KIT FOR FC-2B.

CFM
O.A. ESP MOCP REMARKSWEIGHT

(LBS.)CFM
DESIGN

TAG No. ELECTRICAL DATA

VRF HEAT PUMP SCHEDULE
MANUFACTURER MODEL No. TYPE MBH

HEATCOOL MCAPHASEVOLTS MOCP WEIGHT REMARKSREFRIG.SERVED
SPACE(S) MODULE MODEL No.

PROVIDE 18" HIGH EQUIPMENT STAND, ELECTRICAL DISCONNECT, LOW AMBIENT COOLING KIT, WIND BAFFLES, LINE-SET
ENCLOSURES FOR ALL EXTERIOR REFRIGERANT PIPING, REFRIGERANT ISOLATION VALVES AT HP LINESET CONNECTIONSHP-1 BASEMENT (FC-1A/B) MITSUBISHI MXZ-SM36NL AIR COOLED R-454 208 1 36 -- --36.0 41.0 1 MXZ-SM36NL

- - - - - -- - - -HEAT PUMP

FC-1A/B MITSUBISHI PKFY-L18NLMU-A 18.0 20.0 208 1 0.24435WALL MOUNTED -- 15.0 SEE BELOW.----BASEMENT

EXISTING TO REMAIN. PROVIDE LOW AMBIENT COOLING. PROVIDE NEW REFRIGERANT PIPING.EX. HP FIRST FLOOR (FC-2A/B) MITSUBISHI PUHY-P96TKMU-A AIR COOLED R-410A 208 3 34 50 --96.0 108.0 1
- - - - - -- - - -HEAT PUMP

PUHY-P96TKMU-A

FC-2A MITSUBISHI 48.0 54.0 208 1 1.271,235CEILING CASSETTE -- 15.0 SEE BELOW.55.0--FIRST FLOOR PLFY-EP48NEMU1-E.TH

FC-2B MITSUBISHI 48.0 54.0 208 1 1.271,235CEILING CASSETTE 200 15.0 SEE BELOW.55.0--FIRST FLOOR PLFY-EP48NEMU1-E.TH

SYSTEM/SERVICE INSULATION TYPE

PIPE INSULATION SCHEDULE
INSULATION WALL THICKNESS (IN.)

FITTINGS
INSULATION TYPE

PIPE DIAMETER (IN.)
Ø < 1 1 < Ø < 1-12 1-1

2 < Ø < 4 4 < Ø

LOCATIONSYSTEM/SERVICE PIPING

PIPE MATERIAL TABLE
FITTINGS

CONDENSATE DRAIN
(CD) TYPE 'L' COPPERABOVE GRADE

JOINTS

95/5 NO-LEAD SOLDERWROUGHT COPPER, NO
LEAD

CONDENSATE PIPING
(CD) ELASTOMERIC ELASTOMERIC 1/2" 1/2" 3/4" 3/4"

REFRIGERANT
PIPING ELASTOMERIC ELASTOMERIC 1" 1" 1-1/2" 1-1/2"

REFRIGERANT PIPING
 RLL & RLS ABOVE GRADE COPPER- ARC BRAZEDCOPPER, NO LEAD
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12

A

B

SCOPE OF WORK

12

A

B

TYP

TYP

TYP

TYP

TYP

TYP

7'-8 7/8"

SCOPE OF WORK

SCALE: 1/4"=1'-0"1 Basement
SCALE: 1/4"=1'-0"2 First Floor

10"Ø

10"x8"

24"x10"

18"x10"
14"x10"

10"x10"

12"x10"
10"Ø

8"Ø

8"Ø
8"Ø

FCU-2

FCU-3

TO
FCU-3

TO
FCU-2T

T

24"x10"
SC-3

FCU-2 &
SC-1 T

VD

VD

VD

A-4'-0"-150

A-4'-0"-200 A-4'-0"-200

B-10x6
-250

B-10x6
-250

B-10x6
-250

VD

FD

CR
LPS

CD

CD

A-24x24-1400

VD

VD

M

ALL DUCTWORK AND
GRAVITY INTAKE
VENTILATOR TO BE
REMOVED.

12x18 RETURN AIR
DUCT UP/DN

STEAM COIL PIPING TO BE
REMOVED.

EXISTING 8"Ø DN
TO BE REMOVED.

1" COND. DRAIN PIPE TO BE
REMOVED.

FAN COIL UNIT TO BE
REMOVED.

FCU-3EXISTING BATHROOM
EXHAUST FAN TO BE

REMOVED.
EXISTING BASEMENT DUCT

& RISER TO BE REMOVED.

1-1/4" STEAM SUPPLY AND 3/4"
CONDENSATE RETURN LINES TO BE

REMOVED.

16x14 SUPPLY
AIR DUCT TO

BE REMOVED.

1" CONDENSATE DRAIN. PIPE
TO BE REMOVED.

CONDENSATE PUMP TO BE
REMOVED.

12x18 RETURN AIR DUCT TO
BE REMOVED.

1-1/4" STEAM SUPPLY AND
3/4" CONDENSATE RETURN
TO BE REMOVED.

FAN COIL UNIT TO BE
REMOVED.

ALL SUPPLY AIR
DUCTWORK AND LINEAR
DIFFUSERS TO BE
REMOVED.

FAN COIL UNIT TO BE
REMOVED.

ALL EXISTING HVAC
EQUIPMENT TO BE
REMOVED.

ALL EXISTING HVAC
EQUIPMENT TO BE
REMOVED.

HATCHED AREAS TO BE DEMOLISHED
TO EXTENT INDICATED ON

DRAWINGS. (TYP.)

HATCHED AREAS TO BE DEMOLISHED
TO EXTENT INDICATED ON

DRAWINGS. (TYP.)
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12

A

B

DISH WASH
B01

EMPLOYEE
RESTROOM

B02

OFFICE
B03

PREP & WALK-IN
B04

MECH.
B05

12

A

B

ORDER / PICK-UP
101

BAGEL LINE
102

WALK-IN
103

SCALE: 1/4"=1'-0"1 Basement
SCALE: 1/4"=1'-0"2 First Floor

KEF
1

24"X14" DE

24"X14" DE

22"X12" OA

M

M

M

M

22"X16" OA

24"X14" DE

F.D. F.D.

8"Ø OA 8"X6" OA

8"
X6

" O
A

KSF
1

FC
1A

FC
1B

FC
2B

FC
2A

SF
1

EF
1

EHC
1

EHC
2

2.67 SF FREE AREA
EXHAUST AIR LOUVER
(2,320 CFM)

10"X10" EA DUCT DN
TO THE BASEMENT.
PROVIDE A FIRE
DAMPER AT THE
FLOOR PENETRATION.

8"X6" OA DUCT DN TO
THE BASEMENT.
PROVIDE A FIRE
DAMPER AT THE
FLOOR PENETRATION.

V.D. V.D.

10
"X

10
" O

A

22"X12" OA

22"X16" OA UP TO
GRAVITY INTAKE VENT
LOCATED ON THE
LOW ROOF.

GRAVITY INTAKE
VENT: GREENHECK
GRSI-20

FAN COIL UNIT SHALL
BE INSTALLED IN THE

CENTER OF THE
LIGHTS. COORDINATE

EXACT LOCATION
WITH THE ARCHITECT

PRIOR TO
INSTALLATION.

ACCESS PANELACCESS PANEL 12
"X

12
"

CONTRACTOR SHALL PROVIDED PRICES
FOR WELDED GALVANIZED, ALUMINUM, AND
STAINLESS STEEL DUCTWORK FOR THE
OWNER.

KEF-1, KSF-1, &
EHC-2 SHALL BE

OWNER
PURCHASED,

CONTRACTOR
INSTALLED.

10"X10" EA DUCT
UP.

8"X6" OA DUCT
UP.

6"X6" EA

6"
X6

" E
A

10"X10" EA

6"X6" RG
75 CFM

V.D.

12"X8" RG
325 CFM

8"X6" OA PROVIDED
WITH W.M.S.

BALANCE FOR 135
CFM.

REFRIGERANT PIPE FROM THE ROOF
THRU THE EXISTING CHASE.
COORDINATE EXACT LOCATION IN THE
FIELD.

REFRIGERANT PIPE DN TO THE
BASEMENT THRU THE EXISTING

CHASE.
REFRIGERANT PIPE FROM ABOVE

THRU THE EXISTING CHASE.

CONDENSATE PUMP
(120 V / 1 PH).
(TYP. FOR ALL FAN COIL UNITS)

3
4" CONDENSATE DRAIN DN. TO
MOP SINK.

3
4" D.

3
4" D.

3
4" D.

3
4" CONDENSATE DRAIN FROM
ABOVE.

C.O.

C.O.

C.O.

C.O.
3
4" D.

3
4" CONDENSATE DRAIN DN TO THE

BASEMENT THRU THE EXISTING
CHASE.

SCALE: 1/4"=1'-0"3 Roof

EX.
HP

HP
1

CONTRACTOR SHALL TEST THE EXISTING
HEAT PUMP TO ENSURE PROPER WORKING

OPERATION.

NEW REFRIGERANT PIPE DOWN EXISTING
CHASE.

NEW REFRIGERANT PIPE DOWN EXISTING
CHASE.

EXISTING EQUIPMENT

EXISTING EQUIPMENTEXISTING EQUIPMENT

EXISTING EQUIPMENTEXISTING EQUIPMENT
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NOTES:
1. FASTEN INSULATED FLEX DUCT TO METAL DUCT AND PLENUM WITH

22 GAUGE CLAMP AND 4 SHEET METAL SCREWS AND SEAL.
2. MAXIMUM LENGTH OF FLEX DUCT "L"= 5'- 0"

INSULATION

SUPPLY BRANCH
OR TRUNK

BELLMOUTH
TYPE FITTING WITH
QUADRANT DAMPER

SECURE SHEET METAL
TO DUCT MAIN OR
BRANCH (TYP)

SECURE DIFFUSER
COLLAR TO DUCT
(TYP)

CEILINGCEILING DIFFUSERS
REFER TO SPEC

& SCH. FOR TYPE

FLEX DUCT
REFER TO SPECS

SHEET METAL PLENUM
(WITH 1" ACOUSTICAL
LINING IN ACOUSTICALLY
SENSITIVE AREAS)

VDVDVD
VDVD

VDVD

* ALTERNATE* ALTERNATE* ALTERNATE* ALTERNATEPREFERRED

PREFERRED * ALTERNATE

AIR FLOW

BELLMOUTH
CONNECTION
MODEL BMD

BELLMOUTH
MODEL BMD
W/ END FLAPS
BENT OVER

MINI-
BELLMOUTH
CONNECTION
MODEL MBMD

OVAL-
BELLMOUTH
CONNECTION
MODEL OVBMD

STANDARD 45°
RECTANGULAR TO
ROUND BOOT
CONNECTION
MODEL 3300D

NOTES:
1. TO MATCH DUCT & HOLE SIZE RELATIVE TO DUCT HEIGHT,

REFER TO FITTING MANUFACTURER'S RECOMMENDATION.
2. ALL ROUND AND RECTANGULAR BELLMOUTH FITTINGS SHALL

BE INCLUDED WITH THE FOLLOWING STANDARD FEATURES:
2.1.  NEOPRENE GASKET TO MINIMIZE AIR LEAKAGE.
2.2.PRE-DRILLED HOLES FOR QUICK MOUNTING.
2.3.CONSTRUCTED OF HEAVY DUTY GALVANIZED STEEL.
2.4.26 GAUGE GALV. LOCKING INDICATING QUADRANT VOLUME

DAMPER W/ TIGHT FITTING GASKETING TO MINIMIZE LEAKAGE
AT DAMPER PIVOT POINTS.

ROUND BRANCH DUCT TAKE-OFFS

*ALTERNATIVE FITTINGS TO BE USED
WHEN DUCT HEIGHT DOES NOT PERMIT
THE USE OF THE FULL SIZE BELLMOUTH

RECTANGULAR BRANCH
DUCT TAKE-OFF

RECTANGULAR
BELLMOUTH
FITTING
MODEL RBMD

45°
RECTANGULAR
TAKE-OFFAIR FLOW

N.T.S.3 INSTALLATION AT RETURN GRILL DETAIL N.T.S.4 TYPICAL CEILING DIFFUSER INSTALL DETAILN.T.S.1 BRANCH TAKE-OFF'S N.T.S.2

DUCT COLLAR
BY GRILLE

MFR.

AND SCHEDULE FOR TYPE

RETURN REGISTER
REFER TO SPECIFICATION

RETURN REGISTER
REFER TO SPECIFICATION
AND SCHEDULE FOR TYPE

CEILING

RETURN BRANCH
OR MAIN

WALL

BELLMOUTH WITH VOLUME DAMPER

HVAC DETAILS

SCREWS 12" ON CENTER WHERE
AND CONNECT WITH SHEETMETAL
OVERLAP PLENUM BOTTOM

TOP, BOTTOM, AND SIDES.
"STICK CLIPS" 24" ON CENTER
ATTACHED WITH ADHESIVE AND
FOIL FACE FIBERGLASS BOARD
1-1/2"x3 LB. DENSITY RIGID

ACCESSIBLE.

15°

PER PLAN
DEPTH

PLENUM

DRAIN
PITCH TOSTORMPROOF

CONTRACTOR
GENERAL

SCREEN BY
LOUVER AND

PACK VOIDS
WITH INSULATION

DUCT CONNECTION
TO LOUVER PLENUM

2" MINIMUM
FOR DUCT
CONNECTION

NOTES:
1. SHEET METAL PLENUM

CONSTRUCTION SHALL BE PER
SMACNA.

2. SUPPORT PLENUM FROM FLOOR OR
STRUCTURE ABOVE WITH
GALVANIZED STEEL ANGLES AND
CHANNELS. CROSS BREAK ALL
PANELS FOR RIGIDITY.

3. LOUVER SHALL BE INSTALLED A
MINIMUM OF 3' ABOVE SNOW
ACCUMULATING SURFACE (ROOF,
WALKWAY, ETC.)

4. BARE SHEET METAL PAINTED BY HVAC
SUBCONTRACTOR (BLACK OR AS
DIRECTED BY ARCHITECT)

5 PLENUM LOUVER DETAIL

CLEANOUT (TYP.)

(c)

(b)

THE MAXIMUM FAN SUCTION STATIC PRESSURE
THIS DIMENSION IN INCHES MUST BE GREATER THAN

1. ALLOW SUFFICIENT SPACE BELOW DRAIN PAN FOR TRAP.
2. PITCH DRAIN FOR PROPER RUNOFF.
3. MANUALLY PRIME FILL TRAP BEFORE START-UP TO FORM

4. SUPPORT LENGTHY DRAIN LINES TO PREVENT SAG AND

IN INCHES WC (WITH DIRTY FILTERS, COILS,
AND MAXIMUM AIR FLOW).  

STATIC PRESSURE IN INCHES WC.
THAN 1/2 OF THE SAME MAXIMUM FAN SUCTION
THIS DIMENSION IN INCHES MUST BE GREATER

DRAIN PAN

PITCH

1" WATER SEAL.(c)

(b)

INITIAL DRAIN SEAL.

CONDENSATE OVERFLOW.

NOTES:

(a)

PITCH
(a)

OUTLET SIZE.
TO MATCH DRAIN

DRAIN PIPE 

N.T.S.10 CONDENSATE DRAIN DETAIL

N.T.S.8 VRF PIPE SUPPORT DETAIL

3/8" Ø ROD

CONTINUOUS VAPOR
BARRIER

INSULATE PER
SPECIFICATION

1/2" SECTION X8"L
LOAD BEARING
INSULATE PER

SPECIFICATION

180°, 14 GA, 6"L
SHEET METAL SADDLE 2" & LESS

ALL PIPING

N.T.S.9 2" OR LESS PIPE HANGER DETAIL N.T.S.12 HANGING HVAC EQUIPMENT DETAIL

VIBRATION ISOLATION
(SEE SPECS.)

COIL SECTION

CONDENSATE DRAIN
WITH TRAP

F.C.

CHANNEL SUPPORT
DRAIN PAN

    PAN SUPPORT

THREADED HANGER
ROD SIZE TO SUIT
EQUIPMENT WEIGHT.

FAN SECTION

N.T.S.11 VRF SYSTEM DETAIL

1900 LBS
1940 LBS

1400 LBS
1640 LBS
1800 LBS

1060 LBS

2 1/2"x2 1/2"x1/4"

2 - 1"x 22 GA

STRAPS

2 - 1"x 22 GA
2 - 1"x 22 GA
2 - 1"x 22 GA

STRAPS

2 - 3/8" DIA
2 - 3/8" DIA
2 - 3/8" DIA
2 - 3/8" DIA

LBS

1400
840
640
520

TABLE 2 ALLOWABLE HANGER LOAD, MAX

6000

1360

4000
2500

LBS

1"x22 GA

MAX.
10'-0"

193" UP     SPECIAL ANALYSIS REQUIRED

1"x 18 GA
1"x 20 GA

MAX.
8'-0"

1"x 22 GA

5'-0"
MAX.

1"x 22 GA
1"x 22 GA
1"x 22 GA

1"x 16 GA
1"x 18 GA

96"
120"

192"

72"

TABLE 1 STRAP HANGERS (PAIR) SPACED

W + D
MAX.

168"

ANGLE (TABLE 3)
NUT

ROD

6"

LSTRAP HANGERS (TABLE 1)

3"

1" MIN.

12" MAX.

D

W

2.  PROVIDE HIGH DENSITY INSERT AT TRAPEZE FOR INSULATED

1.  TABULATED DATA FROM SMACNA ALLOWS FOR DUCT REINFORCING

NOTES: 320 LBS
660 LBS
900 LBS
1060 LBS
1160 LBS48"

36"

L 2"x2"x1/4"

1200 LBS

TABLE 3 TRAPEZE ANGLE LOAD, MAX

72"

84"

60"

96"

SPACING
MAX

(TABLE 2)

AND INSULATION, BUT NO EXTERNAL LOAD.

DUCTS.
3.  NO PIPING OR ELECTRIC CONDUIT SHALL BE HUNG FROM THE

DUCTWORK.

N.T.S.7 HANGING RECTANGULAR DUCTWORK DETAIL

12
12
12
12

12

FT.
MAX. SPACING

260
420

1320
700

2500TWO 1/2" DIA. RODS
TWO 3/8" DIA. RODS
ONE 1"x 16 GA STRAP
ONE 1"x 18 GA STRAP

60"

LBSHANGERDIAMETER

ONE 1"x 22 GA STRAP

MAX. DUCT

HANGER STRAPS OR RODS

26"

84"

50"
36"

MAX. LOAD

DIA.
OVER 50"

& UNDER
50" DIA.

LOAD RATED FASTENERS
BAND OF SAME

SIZE AS HANGER

HANGER RODS

BAND

1. TABULATED DATA FROM SMACNA ALLOWS FOR DUCT REINFORCING AND INSULATION, BUT NO EXTERNAL LOAD.
NOTES:

STRAP

2. INSULATION AROUND HANGER

SA

N.T.S.6 HANGING ROUND DUCTWORK DETAIL

SPIRAL DUCT SUPPLY GRILLE DETAIL

DECK

NOTES:

(OUTDOOR UNIT)
HP

SEE NOTE 5

(TYP.)
CONN.
FLEX.

(FOR GROUND INSTALLATION)
6" CONCRETE PAD BY G.C.

GROUND

POWER WIRING TO ACCU BY E.C. SEE NOTE 5.

B. DUAL FEED SYSTEM

A. SINGLE FEED SYSTEM

RGL
RLL

REFRIGERANT
VALVE (TYPICAL)

FILTER/DRIER

SIGHT GLASS-
MOISTURE INDICATOR.

THE ELECTRICAL CONTRACTOR SHALL BE RESPONSIBLE FOR POWER WIRING TO THE FCU AND HP UNITS. THE ELECTRICAL
CONTRACTOR SHALL PROVIDE POWER FEED TO THE HP UNIT, FUSED DISCONNECT AND WIRING TO THE HP UNIT. THE
ELECTRICAL CONTRACTOR SHALL PROVIDE POWER FEED TO THE FCU, NON-FUSED DISCONNECT AND WIRING TO FCU. THE
CONTROL WIRING BETWEEN FCU AND HP UNIT SHALL BE PROVIDED BY THE ATC CONTRACTOR.

THE ELECTRICAL CONTRACTOR SHALL BE RESPONSIBLE FOR POWER WIRING TO THE HP UNIT, FUSED DISCONNECT AND
WIRING TO THE HP UNIT. THE LOW OR LINE VOLTAGE CONTROL/FAN POWER WIRING BETWEEN THE HP UNIT AND THE FCU
SHALL BE PROVIDED BY THE ATC CONTRACTOR.

1. SIZE PIPING PER EQUIPMENT MANUFACTURER'S RECOMMENDATIONS.
2. ALL INTERIOR PIPING SHALL BE CONCEALED IN CEILINGS AND WALLS..
3. FURNISH AND INSTALL ALL REFRIGERANT VALVES AND SPECIALTIES REQUIRED BY MANUFACTURER.
4. PROVIDE WEATHERTIGHT SEAL AT ALL PIPING PENETRATIONS. COORDINATE PENETRATIONS WITH G.C.  AND ALL
ASSOCIATED TRADES AS REQUIRED.
5. SPLIT SYSTEM MANUFACTURERS UTILIZE DIFFERENT WIRING CONFIGURATIONS. THE MECHANICAL CONTRACTOR SHALL BE
RESPONSIBLE TO COORDINATE THE WIRING REQUIREMENTS OF THE SHOP DRAWING APPROVED EQUIPMENT WITH THE
ELECTRICAL CONTRACTOR.

RUN REFRIG. PIPING THROUGH
WALL SLEEVE WHERE APPLICABLE

(INDOOR UNIT)

AS REQUIRED.
PROVIDE A.C. CONDENSATE PUMP
WITH P-TRAP. PIPE TO DRAIN.
A.C. CONDENSATE DRAIN

SEE NOTE 5

FCU

THERMAL EXPANSION
VALVE AND DISTRIBUTOR
BY COIL MANUFACTURER

REFER TO PIPING
PENETRATION DETAIL
WHERE APPLICABLE

10" MIN.

18" MIN.

CHANNEL
GALVANIZED

SUPPORT REFER TO DETAIL
PREFABRICATED EQUIPMENT

(TYPICAL)

SPECIFICATION

FOR PIPE EXPANSION.
1" SPACE EACH SIDE

(TYPICAL)
1/2 SECTION x 10"L
LOAD BEARING.
INSULATE PER

120°, 14 GA, 8"L
SHEETMETAL. SADDLE

(TYPICAL)

LOCK NUT
(TYPICAL)

LOCK NUT
(TYPICAL)

FREE TO SLIDE
ON ROD

BARRIER (TYPICAL)
CONTINUOUS VAPOR

7/8"Ø RODS (TYPICAL)

INSULATE PER SPECIFICATION

PIPE GUIDE
(TYPICAL)

DUCT

FLOOR

DUCT INSULATION

SLIP JOINT (TYP.)
DUCT

WITH ROPE PACKING.
FILL MASONRY OPENING

FOR FIRE DAMPER INSTALLATION.
CONFORM TO SMACNA STANDARDS

10 GAUGE WALL SLEEVE SHALL

FUSIBLE LINK &

FIRE DAMPER
SPRING LOADED

INSULATION

WRAP ENTIRE FIRE

CERAMIC FIBER DUCT
DAMPER WITH THERMAL

DUCTS. (12"x12" MIN.)
WHEN INSTALLED ON INSULATED
DOOR SHALL BE INSULATED
HINGED ACCESS DOOR.

SMACNA STANDARDS.

FASTEN FIRE DAMPER TO
SLEEVE ONLY. NUMBER AND

TYPE OF FASTENERS PER

Architect:

Boston Urban Places, LLC
PO Box 990227
Boston, Massachusetts 02199
617.797.8646

Scale:

Date:

20
25

 B
os

to
n 

U
rb

an
 P

la
ce

s,
 L

LC
c

Client:

REVISION:

As Shown

June 30, 2025

Tenant 0mÕrovements
1440 Massachusetts Ave
Cambridge, MA 02138

PoÕUÕ Bagels

No. Date Description

HVAC * Electrical * Plumbing * Fire Protection

www.blwengineers.com

BLW Engineers, Inc.
Littleton, Massachusetts 01460

t: 978.486.4301  f: 978.428.0067 

311 Great Road, Post Office Box 1551

BLW Job #: XXXXX

1 6.30.25 PERMIT

.3.0

�etails

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
L

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
P

AutoCAD SHX Text
C

AutoCAD SHX Text
O

AutoCAD SHX Text
M

AutoCAD SHX Text
M

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
W

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
T

AutoCAD SHX Text
H

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
M

AutoCAD SHX Text
A

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
U

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
T

AutoCAD SHX Text
T

AutoCAD SHX Text
S

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
DENOMMEE

AutoCAD SHX Text
MECHANICAL

AutoCAD SHX Text
No. 49888

AutoCAD SHX Text
MICHAEL



45°

CABLE IS AT 45° ANGLE TO CEILING.
ALTERNATE DIRECTIONS AS SHOWN TO PROVIDE AXIAL,

LATERAL AND DOWNWARD RESTRAINT

HVAC EQUIP.

FOR ISOLATED EQUUIPMENT ALLOW 1/2" SLACK.
FOR NON-ISOLATED EQUIPMENT INSTALL CABLES TAUT

EQUIPMENT SUPPORT CLIPS

SUPPORT
RODS (TYPICAL)

BEAM ATTACHMENTS
(AS NECESSARY) SPRING VIBRATION

ISOLATORS (TYP. FOR 4 LOCATIONS)

WASHER & NUT (TYPICAL)

DETAIL-A
ANGLE
CLIP (TYPICAL)

HVAC EQUIP.

N.T.S.14 RESTRAINTS FOR HVAC SUSPENDED EQUIPMENT

NOTE:
1. ALL AIR HANDLING EQUIPMENT SUSPENDED FROM STRUCTURES  SHALL BE HUNG WITH
VIBRATION ISOLATORS.
2. HANGER SIZE SHALL BE AS PER MANUFACTURER'S RECOMMENDATION AND ACCORDING
TO THE LOAD OF THE EQUIPMENT.

HANGER ROD 30° MISALIGNMENT
CAPABILITY

SPRING

LOCKING & SUPPORT NUT
DOUBLE DEFLECTION
NEOPRENE RUBBER
ELEMENT

HEAVY DUTY STEEL

LOCKNUT

HANGER ROD

N.T.S.13 VIBRATION ISOLATION MOUNTS 15 ROOF PIPING PENETRATION DETAIL

N.T.S.17 VRF SUPPORT DETAIL N.T.S.18 CONDENSATE DISPOSAL DETAIL N.T.S.19 SPIRAL DUCT SUPPLY GRILLE CONNECTION DETAIL

NOTE: FOR TRAPEZE HANGER TAKE SPACING OF SMALLEST SIZE ON TRAPEZE.

16
27

-

14

-

25
12

-

23
10

-

22
8

16

19
6

14

17
5

13

16
4

12

14
3

10

12
2 1/2

9

1110

8

21 1/2

8

97

7

1 1/4NOM. SIZE

7
1

6TUBING
PIPE

THRU 3/4"
7 FT

5 FT

MAXIMUM PIPE/TUBING SUPPORT SPACING, FEET

TYPICAL PIPE HANGERS

ADJUSTABLE ROLLER HANGERADJUSTABLE CLEVIS HANGER

AT HANGER
INSULATION SHIELD

PROVIDE HIGH COMPRESSIVE
STRENGTH INSULATION INSERT
UNDER INSULATION SHIELD

TEMPERATURE PIPE)
REQUIRED FOR LOW
BARRIER TYPE IS
INSULATION (VAPOR

HANGER ROD

24
32

-

20
30

-

18
28

-

SADDLE

WELD

INSULATION

N.T.S.16 PIPE HANGER DETAIL

HVAC DETAILS

N.T.S.23 IN-LINE FAN DETAILN.T.S.22 KITCHEN HOOD EXHAUST DETAILN.T.S.21 DUCT MOUNTED ELECTRIC HEATING COIL DETAILN.T.S.20 PIPE INSULATION DETAIL

SCR CONTROLLER

1. COIL SHALL BE U.L. LISTED.

FLANGED FIN-TUBULAR
ELECTRIC HEATER W/

T

(W)STEEL FRAMING
HEAVY GAUGE ALUMINUM

AIR FLOW

(H)
DUCT 

HEIGHT

NOTES:

AIR FLOW

ON 3 SIDES

AIR FLOW PROVING
SWITCH AND ALL OTHER

CONTROLS.
SAFETY AND OPERATING

HEATER AND DUCT

LOW TEMPERATURE LIMIT SENSOR

FLANGED DUCTWORK

DUCT ACCESS DOORS UPSTREAM &
DOWNSTREAM OF HEATER

DUCT WIDTH

1/4" SPACE BETWEEN

2 1/4" MAX

2 1/4" MAX

MOUNTED THERMOSTAT
TO SPACE OR DUCT

NEMA-1

ACCESS DOOR
BOX WITH

TERMINAL CONTROL

MOUNTED
DUCT

PITCH TO HOOD

18 GAUGE WELDED
STAINLESS STEEL DUCT.

WALL

KITCHEN EXHAUST HOOD
FURNISHED AND INSTALLED

BY OTHERS.

CEILING FLEXIBLE DUCT

TO DRAWINGS

BY ELECTRICAL CONTRACTOR
FLEXIBLE ELECTRICAL

FREE
4"

REFER
DISCHARGE DUCT

CONNECTOR (TYP)

FAN CABINET(BOTH AXIS)
MISALGNMENT
1/8" MAX

LOCK NUT
DOUBLE OR

THREADED

WASHER
METAL

TO DRAWINGS
REFER

INLET DUCT

(TYPICAL)
TO STRUCTURE
DUCT HANGER

MOUNTING
ANGLE

PAD
NEOPRENE

ROD

STRUCTURE ABOVE
ANGLES OF CLAMPS

3/8" R THREADED ROD

AS NECESSARY.
(4) REQUIRED

SPRING VIBRATION ISOLATION
PER LL SPECS

EXISTING RAIN

TIE-IN BY
PLUMBING
CONTRACTOR

PUMPED
CONDENSATE FROM
AC UNITS TO RAIN
LEADER/WASTE BY
MECHANICAL
CONTRACTOR

INDIRECT WASTE
FUNNEL WITH
INTEGRAL
BACKWATER
VALVE, THIS
CONTRACTOR TO
COORDINATE THE
EXACT LOCATION
OF THE INDIRECT
WASTE FUNNEL
WITH THE
PLUMBING
CONTRACTOR

2"AIR GAP

2"A.F.F.

LEADER/WASTE

CONDENSATE TIE-IN TO WASTE
NOT TO SCALE

CONDENSATE ABOVE FLOOR DRAINS
NOT TO SCALE

PUMPED
CONDENSATE FROM
AC UNITS TO FLOOR
DRAIN BY
MECHANICAL
CONTRACTOR

FLOOR DRAIN
(BY OTHERS)

COORDINATE FLOOR PENETRATIONS
WITH EXISTING SLAB REINFORCEMENT.

DO NOT CUT OR DRILL THRU REBAR
WITHOUT REVIEW BY STRUCTURAL

ENGINEER OF RECORD.

ROUND DUCT OVAL DUCT

INTERNAL DUCT LINING/INSULATION

SUPPLY REGISTER45° OR AS NOTED 45° OR AS NOTED

NOTES:
1) PROVIDE VOLUME EXTRACTOR OR OPPOSED BLADE DAMPER AT REGISTER AS NOTED

2) DUCTWORK SHALL BE GALVANIZED STEEL, WITH SPIRAL LOCK SEAM OUTER SHELL, MIN 1" THICK GLASS
FIBER INSULATION AND PERFORATED INNER WALL.  FITTINGS SHALL BE SLIP-TYPE. FACTORY BUILT DOUBLE
WALL SPIRAL DUCT AND FITTINGS SHALL BE AS MANUFACTURED BY LINDAB OR APPROVED EQUAL

PIPE

ONE-PIECE CLOSED CELL,
ELASTOMERIC OR PVC PIPE INSULATION
(OVERLAP ALL JOINTS, AND SEAL PER
INSULATION MANUFACTURER'S
INSTRUCTIONS)

 PIPE

PROVIDE WITH UV RESISTANT JACKET OR PIPE
GUARD WHERE EXPOSED TO ATMOSPHERE
(OVERLAP AND SEAL ALL JOINTS)

ENSURE LEVEL

ROOF SLOPE

SIDE VIEW

FRONT VIEW

ROOF LEVEL

JOISTS BELOW (TYP)

INSULATION LAYER
METAL DECK

ANGLE IRON BASE MOUNTING
FRAME WITH CROSS MEMBERS
FOR RIGIDITY

TYPICAL BASE SUPPORT
POSTS, ANCHORED TO
BUILDING STRUCTURE
BELOW

VIBRATION SPRING
TYPE ISOLATORS  WITH
RUBBER BASE PADS

NEOPRENE ISOLATION
COLLARS ON PIPE CLAMS

EXTEND BEYOND ENDS
OF HEAT PUMP UNIT(S)

NOTE:
ALL ELECTRICAL CONNECTIONS TO UNIT(S) TO BE VIA FLEXIBLE CONDUIT
ASSEMBLIES SHOULD MEET THE WIND AND SEISMIC REQUIREMENTS OF
THE MASSACHUSETTS BUILDING CODE.

PIPE ROOF CURB, FLASHED AND SEALED
WATER TIGHT, PROVIDE FLEXIBLE WATER
TIGHT COLLAR TO ALLOW FOR MOVEMENT
WHERE PIPE ENTERS CURB. DO NOT ENTER
PIPE CURB FROM VERTICAL DIRECTION.

ROOF

FIBER CANT STRIP
SET IN BITUMEN

2" NOMINAL

BASE FLASHING

FASTENERS
APPROX. 8" O.C.

COUNTERFLASHING

FASTENERS
APPROX. 24" O.C.

SLOPE PIPES AWAY FROM HOOD

SHEET METAL
COLLAR

CAULK & SEAL
WEATHERTIGHT
AT PIPE EXIT

MIN 4" CLEARANCE
FROM PIPE TO TOP OF

CURB.- MIN 2"
BETWEEN PIPES.

FLASHING RECEIVER

INSULATED SHEET
METAL ENCLOSURE.

SLOPE FOR DRAINAGE.

ALL WORK RELATED TO
ROOFING, FLASHING &
COUNTERFLASHING
SHALL BE DONE BY G.C.
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HVAC CONTROLS:

CONTROLLER

APPLICATION

SUPPLY FAN
EH

S

APPLICATION TABLE

SF-1 / EHC-1

OUTDOOR AIR SUPPLY FAN 

 SUPPLY FAN SEQUENCE OF OPERATION

THE SUPPLY FAN AND ELECTRIC HEATER COIL SHALL BE OPERATED THROUGH THE APPLICATION SPECIFIC CONTROLLER. THE SEQUENCE
LISTED BELOW IS REVERSIBLE UNLESS OTHERWISE NOTED.

CONTROL:

THE SUPPLY FAN SHALL BE CONTROLLED VIA 24/7 PROGRAMMABLE TIME CLOCK.

OCCUPIED CONTROL:

DURING OCCUPIED HOURS (PROGRAMMED PER OWNER'S APPROVED OCCUPANCY SCHEDULE), FAN SHALL ENERGIZE AND RUN
CONTINUOUSLY. PRIOR TO ENERGIZING, ASSOCIATED END SWITCH AT INTAKE LOUVER SHALL PROVE OPEN.

UNOCCUPIED CONTROL:

FAN SHALL BE OFF, ASSOCIATED DAMPER CLOSED.

HEATING:

THE ELECTRIC HEATING COIL SHALL OPERATE TO MAINTAIN A DISCHARGE TEMPERATURE SET POINT OF 40°F (ADJUSTABLE)

FREEZE STAT: ON A SENSE OF COLD TEMPERATURE, THE SUPPLY FAN AND OUTDOOR AIR DAMPER SHALL CLOSE.

SPECIFIC

M
OUTSIDE AIR

TS FS

STR

EXHAUST FAN

CONTROLLER

APPLICATION
SPECIFIC TC

CLOCK
TIME

APPLICATION TABLE

KEF-1, KSF-1, & EHC-2

EXHAUST FAN & MAKE-UP AIR UNIT

DM

 EXHAUST FAN SEQUENCE OF OPERATION

THE EXHAUST FAN SHALL BE OPERATED THROUGH THE APPLICATION SPECIFIC CONTROLLER. THE
SEQUENCE LISTED BELOW IS REVERSIBLE UNLESS OTHERWISE NOTED.

CONTROL:

THE EXHAUST FAN SHALL BE CONTROLLED VIA 24/7 PROGRAMMABLE TIME CLOCK.

OCCUPIED CONTROL:

DURING OCCUPIED HOURS (PROGRAMMED PER OWNER'S APPROVED OCCUPANCY SCHEDULE), FAN
SHALL ENERGIZE AND RUN CONTINUOUSLY. PRIOR TO ENERGIZING, ASSOCIATED END SWITCH AT
EXHAUST LOUVER SHALL PROVE OPEN.

UNOCCUPIED CONTROL:

FAN SHALL BE OFF, ASSOCIATED DAMPER CLOSED.

KITCHEN HOOD
EXHAUST FAN 1

EXHAUST AIR

VFD
STR

CONTROLLER

APPLICATION

SUPPLY FAN
EH

S

SPECIFIC

M
OUTSIDE AIR

TS FS

HOOD
ON/OFF 

MAKE-UP AIR UNIT AND EXHAUST FAN SEQUENCE OF OPERATION

THE MAKE-UP AIR UNIT AND EXHAUST FAN SHALL BE OPERATED THROUGH THE KITCHEN
EXHAUST HOOD ON/OFF SWITCH.

EXHAUST FAN:

WHEN THE SWITCH IS IN THE ON POSITION, THE MOTORIZED DAMPER SHALL OPEN AND THE
EXHAUST FAN SHALL BE ENERGIZED.

WHEN THE SWITCH IS IN THE OFF POSITION, THE MOTORIZED DAMPER SHALL CLOSE AND THE
EXHAUST FAN SHALL BE DE-ENERGIZED.

MAKE-UP AIR UNIT:

WHEN THE SWITCH IS IN THE ON POSITION, THE MOTORIZED DAMPER SHALL OPEN AND THE
EXHAUST FAN SHALL BE ENERGIZED.

WHEN THE SWITCH IS IN THE OFF POSITION, THE MOTORIZED DAMPER SHALL CLOSE AND THE
EXHAUST FAN SHALL BE DE-ENERGIZED.

HEATING:

THE ELECTRIC HEATING COIL SHALL OPERATE TO MAINTAIN A DISCHARGE TEMPERATURE SET
POINT OF 65°F (ADJUSTABLE)

FREEZE STAT: ON A SENSE OF COLD TEMPERATURE, THE SUPPLY FAN AND OUTDOOR AIR
DAMPER SHALL CLOSE.

M

APPLICATION TABLE

EF-1

EXHAUST FAN

TC

CLOCK
TIME

AIR COOLED HP

TSOUTSIDE AIR

DM

APPLICATION
SPECIFIC

CONTROLLER

LTSD SUPPLY FAN

SUPPLY AIR

H/C

HOA

THERMOSTAT CONTROLLER

RETURN AIR

HEAT PUMP

APPLICATION TABLE

FAN COILS

EX. HP FC-2B

HEAT PUMP & FAN COIL UNITS SEQUENCE OF OPERATION

THE INDIVIDUAL FAN COIL UNITS SHALL BE CONTROLLED THROUGH THE CORRESPONDING SPACE THERMOSTATS. THE HEAT PUMP UNIT SHALL BE
CONTROLLED THROUGH THE MASTER CONTROL UNIT.  THE SEQUENCE LISTED BELOW IS REVERSIBLE UNLESS NOTED OTHERWISE.

OCCUPIED MODE:
THE HEAT PUMP UNIT SHALL ENERGIZE AND OPERATE PER THE MANUFACTURER'S SEQUENCES.  THE FAN COIL UNIT SUPPLY FAN SHALL ENERGIZE TO LOW
SPEED AND OPERATE CONTINUOUSLY. THE OUTSIDE AIR DAMPER SHALL MODULATE OPEN (SCHEDULED AIRFLOW).

UPON A CALL FOR HEAT FROM THE SPACE THERMOSTAT, THE FAN COIL UNIT SHALL OPERATE PER THE MANUFACTURER'S SEQUENCE TO MAINTAIN THE SPACE
TEMPERATURE SET POINT OF 70°F (ADJ.)  UPON A FURTHER CALL FOR HEAT, THE UNIT'S FAN SPEED SHALL BE INCREASED FROM LOW TO MEDIUM AND MEDIUM
TO HIGH, AS REQUIRED TO MAINTAIN THE SPACE TEMPERATURE SET POINT.

UPON A CALL FOR COOLING FROM THE SPACE THERMOSTAT, THE FAN COIL UNIT SHALL OPERATE PER THE MANUFACTURER'S SEQUENCE TO MAINTAIN THE
SPACE TEMPERATURE SET POINT OF 75°F (ADJ.)

UNOCCUPIED MODE:

THE HEAT PUMP UNIT AND FAN COIL UNIT SHALL BE DE-ENERGIZED, THE ROOM HEATING SET POINT SHALL BE RESET TO 65°F (ADJ), AND COOLING SHALL BE
LOCKED OUT.

UPON A CALL FOR HEAT FROM THE SPACE THERMOSTAT, THE HEAT PUMP UNIT SHALL ENERGIZE AND OPERATE PER MANUFACTURERS SEQUENCE, THE FAN
COIL UNIT SUPPLY FAN SHALL BE ENERGIZED TO HIGH SPEED UTILIZING 100% RETURN AIR AND THE UNIT SHALL OPERATE TO MAINTAIN SPACE TEMPERATURE
SET POINT.  UPON SATISFYING THE CALL FOR HEAT, THE HEAT PUMP AND FAN COIL SHALL BE DE-ENERGIZED.

UPON LOSS OF POWER TO THE UNIT OR FAN STATUS FAILURE, THE APPROPRIATE ALARM SIGNAL SHALL BE TRANSMITTED TO THE MAIN SYSTEM CONTROLLER.

AIR COOLED HP

TS

APPLICATION
SPECIFIC

CONTROLLER

LTSD SUPPLY FAN

SUPPLY AIR

H/C

HOA

THERMOSTAT CONTROLLER

RETURN AIR

HEAT PUMP

APPLICATION TABLE

FAN COILS

ALL HEAT PUMPS FC-1A/B & 2A

HEAT PUMP & FAN COIL UNITS SEQUENCE OF OPERATION
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TEMPERATURE SET POINT OF 70°F (ADJ.)  UPON A FURTHER CALL FOR HEAT, THE UNIT'S FAN SPEED SHALL BE INCREASED FROM LOW TO MEDIUM AND MEDIUM
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UNOCCUPIED MODE:

THE HEAT PUMP UNIT AND FAN COIL UNIT SHALL BE DE-ENERGIZED, THE ROOM HEATING SET POINT SHALL BE RESET TO 65°F (ADJ), AND COOLING SHALL BE
LOCKED OUT.
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COIL UNIT SUPPLY FAN SHALL BE ENERGIZED TO HIGH SPEED UTILIZING 100% RETURN AIR AND THE UNIT SHALL OPERATE TO MAINTAIN SPACE TEMPERATURE
SET POINT.  UPON SATISFYING THE CALL FOR HEAT, THE HEAT PUMP AND FAN COIL SHALL BE DE-ENERGIZED.

UPON LOSS OF POWER TO THE UNIT OR FAN STATUS FAILURE, THE APPROPRIATE ALARM SIGNAL SHALL BE TRANSMITTED TO THE MAIN SYSTEM CONTROLLER.
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