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DIVISION 23 HVAC 

23 05 00 BASIC HVAC REQUIREMENTS

A. SEE DIVISION 00 PROCUREMENT AND CONTRACTING AND DIVISION 01 GENERAL REQUIREMENT FOR ADDITIONAL 

REQUIREMENTS.

B. HVAC CONTRACTOR SHALL VERIFY REQUIREMENTS FOR TEMPORARY HEATING WITH GENERAL CONTRACTOR AND 

INCLUDE IN HIS SCOPE OF WORK WHEN DIRECTED BY G.C.  INSTALL IN ACCORDANCE WITH ALL CODE AND OSHA 

REQUIREMENTS FOR CONSTRUCTION PROJECTS.

C. SUBSTITUTIONS

1. SEE DIVISION 01 23 00 PRODUCT SUBSTITUTION PROCEDURES FOR ADDITIONAL REQUIREMENTS.

2. CONTRACTOR SHALL PROVIDE ALL SUPPORTING DATA AND ASSUME THE BURDEN OF PROOF THAT ANY 

SUBSTITUTE IS EQUIVALENT AS TO APPEARANCE, CONSTRUCTION, CAPACITY, AND PERFORMANCE.  THE 

JUDGMENT OF EQUIVALENCY SHALL BE MADE BY THE ENGINEER AT THE TIME OF SHOP DRAWING REVIEW, NOT 

DURING BIDDING.

3. WHERE SUBSTITUTE EQUIPMENT REQUIRES REDESIGN OF ANY PART OF THE PROJECT, THE COST OF REDESIGN 

AND ADDITIONAL COSTS OF THE WORK SHALL BE PAID BY THE CONTRACTOR.   REDESIGN SHALL BE SUBJECT TO 

THE APPROVAL OF ALL AUTHORITIES HAVING JURISDICTION OVER THE WORK INCLUDING THE 

ARCHITECT/ENGINEER. 

4. CONTRACTOR SHALL ASSUME ALL COORDINATION RESPONSIBILITIES FOR SUBSTITUTE EQUIPMENT INCLUDING 

COORDINATION ACROSS TRADES AND COORDINATION OF PREVIOUSLY REVIEWED AND APPROVED SHOP 

DRAWING SUBMITTALS, SHOULD THESE SHOP DRAWINGS BE AFFECTED BY THE SUBSTITUTED EQUIPMENT. 

D. SHOP DRAWINGS, PRODUCT DATA, TEST RESULTS, PROJECT CLOSEOUT DOCUMENTS:

1. SEE DIVISION 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES FOR ADDITIONAL REQUIREMENTS

2. CONSTRUCTION ADMINISTRATION SUBMITTAL LIST:

a. DUCTWORK 

b. DUCTWORK ACCESSORIES

c. INSULATION

d. KITCHEN DUCTWORK

e. PIPING

f. PIPE HANGERS

g. VALVES 

h. GRILLES

i. FANS

j. ELECTRIC WALL HEATERS

k. GAS PRESSURE REGULATORS

l. TEST AND BALANCE REPORT

3. PROJECT CLOSEOUT

a. PROVIDE HVAC EQUIPMENT OPERATING AND MAINTENANCE MANUALS TO THE OWNER PER IECC C303.3 

AND C408.2.5.1.

b. AS-BUILT DRAWINGS SHALL BE MARKED ON A FINAL SET OF DRAWINGS WHICH INCLUDES ALL REVISIONS. 

E. FINISHING AND PAINTING

1. SEE DIVISION 09 91 00 FINISH AND PAINTING FOR ADDITIONAL REQUIREMENTS.

2. PREPARE EXPOSED PIPE, FITTINGS, SUPPORTS, AND ACCESSORIES FOR FINISH PAINTING IN ROOMS THAT WILL 

HAVE CEILING AND STRUCTURE PAINTED.

3. COORDINATE WORK WITH THE PAINTERS SO THAT ALL EQUIPMENT IS INSTALLED PRIOR TO PAINTING.  H.C. SHALL 

PAINT ITEMS IF NOT IN PLACE PRIOR TO NORMAL ROUTINE PAINTING.

4. IF FINISH BECOMES RUSTED, CORRODED, SCRATCHED, OR FLAKED DURING STORAGE OR INSTALLATION, REFINISH 

THE EQUIPMENT TO THE SATISFACTION OF THE OWNER.

5. WHERE THE HEATING CONTRACTOR IS REQUIRED TO PAINT, THE PAINTING SHALL BE DONE IN ACCORDANCE 

WITH THE PAINTING PORTION OF THE ARCHITECTURAL SPECIFICATION.

F. DETAILS AND SCHEDULES ARE SHOWN TO AID THE CONTRACTOR AND ARE NOT MEANT TO BE INCLUSIVE OF ALL 

DEVICES.  PROVIDE REQUIRED EQUIPMENT AND ACCESSORIES FOR A COMPLETE INSTALLATION.

G. INSTALL ALL EQUIPMENT PER MANUFACTURER’S INSTALLATION INSTRUCTIONS AND REQUIREMENTS.  PROVIDE 

ADDITIONAL WORK AND MATERIALS AS REQUIRED.

H. COORDINATE INSTALLATION OF HVAC WORK WITH THE OTHER CONTRACTORS TO AVOID CONFLICTS WITH OTHER 

WORK.

I. VERIFY CONNECTION REQUIREMENTS FOR EQUIPMENT FURNISHED BY OTHERS WITH FINAL SHOP DRAWINGS. 

J. PROVIDE ALL CUTTING AND PATCHING NECESSARY FOR HVAC WORK INSTALLATION UNLESS THIS WORK IS IDENTIFIED 

TO BE THE WORK OF OTHER CONTRACTORS.  PATCHING SHALL MATCH ADJACENT SURFACES.  

K. REMOVE HVAC DUCTWORK, PIPING, EQUIPMENT, ETC. INDICATED BY THE DRAWINGS TO BE DEMOLISHED FROM THE 

JOB SITE, UNLESS INDICATED TO BE TURNED OVER TO THE OWNER.

L. PROJECT COMPLETION

1. INSTALL CLEAN SET OF FILTERS IN ALL UNITS AT TIME OF TESTING AND BALANCING.

2. CLEAN GRILLES AND EQUIPMENT AND LEAVE IN PROPER WORKING CONDITION AT THE TIME OF FINAL CLEAN-UP.

3. PROVIDE OPERATING INSTRUCTIONS FOR A TOTAL OF FOUR (4) HOURS.  MAINTAIN A RECORD OF OPERATING 

INSTRUCTION PERIODS AND OBTAIN OWNER SIGNOFF THAT INSTRUCTIONS HAVE BEEN COMPLETED.

M. ACCESS

1. FURNISH ACCESS PANELS OF ADEQUATE SIZE TO PERMIT SERVICE OF EQUIPMENT, VALVES, OR OTHER SPECIALTIES 

WHICH REQUIRE MAINTENANCE OR ADJUSTMENT WHICH ARE INSTALLED BEHIND WALLS OR ABOVE CEILING 

SURFACES.

2. PANELS SHALL BE SUITABLE FOR INSTALLATION IN THE MATERIAL FORMING THE FINISHED SURFACE, WITH 

FLANGED FLUSH METAL FRAME, FLUSH HINGED STEEL DOOR, FLUSH SCREWDRIVER OPERATED LATCH.

3. PANELS UL LISTED TO CONFORM TO THE FIRE RATING OF THE SURFACE INSTALLED IN.  

4. TURN ACCESS PANEL OVER TO CONTRACTOR SKILLED IN THE CONSTRUCTION OF THE SURFACES INVOLVED FOR 

INSTALLATION.

5. ARCHITECT TO APPROVE ACCESS PANEL LOCATION PRIOR TO INSTALLATION OF EQUIPMENT REQUIRING ACCESS.

6. COORDINATE WITH THE OTHER CONTRACTORS AND WHEREVER PRACTICAL, GROUP DEVICES IN SUCH A MANNER 

SO AS TO MINIMIZE PANELS.

N. GAS SERVICE

1. COORDINATE INSTALLATION OF GAS SERVICE WITH GAS UTILITY.  CONTACT GAS UTILITY TO ARRANGE SERVICE 

AND ASSIST OWNER IN APPLYING FOR NEW SERVICE.

2. GAS SERVICE COST BY OWNER.

23 05 13 MOTORS AND ELECTRICAL WORK

A. MOTORS

1. MANUFACTURERS:  GENERAL ELECTRIC, LOUIS ALLIS, MARATHON, AND BALDOR.

2. MOTORS LESS THAN 250 WATTS: EQUIPMENT MANUFACTURER'S STANDARD AND NEED NOT CONFORM TO 

THESE SPECIFICATIONS.

3. OPEN DRIP-PROOF TYPE EXCEPT TOTALLY ENCLOSED FAN COOLED FOR THE FOLLOWING MOTORS:

a. EXTERIOR LOCATIONS

b. WHERE NOTED ON EQUIPMENT SCHEDULES

4. DESIGN FOR CONTINUOUS OPERATION IN 40 DEGREES C ENVIRONMENT AND FOR TEMPERATURE RISE IN 

ACCORDANCE WITH NEMA MG 1 LIMITS.

5. SINGLE PHASE POWER (PERMANENT-SPLIT CAPACITOR MOTORS) WITH STARTING TORQUE EXCEEDING ONE 

FOURTH OF FULL LOAD TORQUE AND STARTING CURRENT UP TO SIX TIMES FULL LOAD CURRENT.  CLASS A  (50 

DEGREES C TEMPERATURE RISE) INSULATION, MINIMUM 1.0 SERVICE FACTOR, PRELUBRICATED SLEEVE OR BALL 

BEARINGS, AUTOMATIC RESET OVERLOAD PROTECTOR.

6. THREE PHASE POWER (SQUIRREL CAGE MOTORS) WITH STARTING TORQUE BETWEEN 1 AND 1-1/2 TIMES FULL 

LOAD TORQUE AND STARTING CURRENT SIX TIMES FULL LOAD CURRENT.  NEMA DESIGN B MOTOR AND 

INSULATION SYSTEM.  MINIMUM 1.15 SERVICE FACTOR FOR OPEN DRIP-PROOF MOTORS, 1.0 (MINIMUM) FOR 

OTHER TYPES.  MINIMUM 85% NOMINAL POWER FACTOR UNDER RATED LOAD CONDITIONS.  GREASE 

LUBRICATED ANTI-FRICTION BALL BEARINGS, RATED FOR MINIMUM AFBMA 9, L-10 LIFE OF 200,000 HOURS. 

B. STARTERS

1. SEE ELECTRICAL STARTER DISCONNECT SCHEDULE ON PLANS.

23 05 29 PIPE AND EQUIPMENT HANGERS AND SUPPORTS

A. MANUFACTURERS:  B-LINE, EMPIRE INDUSTRIES, GLOBAL PIPE HANGER PRODUCTS, GRINNELL, NATIONAL PIPE 

HANGER, UNI STRUT.

B. HOT DIP GALVANIZED HANGERS, RODS, AND ACCESSORIES AFTER FABRICATION WHICH ARE EXPOSED TO WEATHER.

C. ANGLES, CHANNELS, AND BEAMS: ASTM A36 AND A572 AS REQUIRED.

D. HANGERS SHALL NOT BE ATTACHED TO JOIST BRIDGING.

E. PIPE HANGERS AND SUPPORTS

1. SEE DETAILS ON PLANS FOR ADDITIONAL PIPE HANGER SPECIFICATIONS.

2. SEE SCHEDULE ON PLANS FOR HANGER SPACING.

3. CONFORM TO ASME B31.9 AND MANUFACTURER'S STANDARDIZATION SOCIETY (MSS) SP-58-2009.

4. MATERIALS 

5. INSTALL HANGERS AND SUPPORTS SO PIPING LIVE AND DEAD LOADS AND STRESSES FROM MOVEMENT WILL 

NOT BE TRANSMITTED TO CONNECTED EQUIPMENT.  ADJUST HANGERS TO DISTRIBUTE LOADS EQUALLY ON 

ATTACHMENTS AND TO PROVIDE INDICATED PIPE SLOPES.

23 07 00 INSULATION

A. GENERAL

1. SEE INSULATION SCHEDULES ON PLANS FOR ADDITIONAL INFORMATION.

2. INSULATION, INSULATION SYSTEM AND JACKETS SHALL MEET UL-723/ASTM E84 REQUIREMENTS OF MAX. FIRE 

HAZARD CLASSIFICATIONS OF 25, AND MAX. FLAME SPREAD, FUEL CONTRIBUTED, AND SMOKE DEVELOPED OF 50 

WHEN INSTALLED IN A RETURN AIR PLENUM.

3. INSTALL MATERIALS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS AND MICA PUBLICATION 

"NATIONAL COMMERCIAL AND INDUSTRIAL STANDARDS", 2011 SEVENTH EDITION.

4. CONTINUE INSULATION WITHOUT INTERRUPTIONS THROUGH WALLS AND FLOOR PENETRATIONS AND HANGERS.

B. FIBERGLASS (F.G.) INSULATION

1. FLEX. F.G.:

2. ACOUSTICAL DUCT LINING

a. O.C. QUIETR ROTARY DUCT LINER, KNAUF EQUIPMENT LINER M, CERTAINTEED TOUGHGARD 2, J0HNS 

MANVILLE LINATEX.

b. DUCT LINER COMPLYING WITH ASTM C1071, NFPA 90A AND 90B.

c. LININGS MUST MEET ASTM C1338, ASTM G21 FUNGI TEST AND ASTM G22 BACTERIA TEST.

d. AIR STREAM SURFACES SHALL BE EVALUATED IN ACCORDANCE WITH THE “EROSION TEST” IN UL 181 AND 

SHALL NOT BREAK AWAY, CRACK, PEEL, FLAKE OFF, OR SHOW EVIDENCE OF DELAMINATION OR CONTINUED 

EROSION UNDER TEST CONDITIONS.

e. EDGE COAT ALL TRANSVERSE JOINTS AND EXPOSED EDGES.

f. R= 4.2 /INCH AT 75 DEG F.

g. MAX  250 DEG F

C. ELASTOMERIC FOAM INSULATION

1. SEAL BUTT JOINTS WITH ADHESIVE.  INSTALL PER MANUFACTURER INSTRUCTIONS.

2. PIPE

a. MANUFACTURERS:  AEROFLEX AEROCEL SSPT, K-FLEX INSUL-LOCK DS, ARMACELL AP/ARMAFLEX BLACK 

LAPSEAL.

b. EPDM/PVC BASE ELASTOMERIC FOAM MATERIAL

c. DUAL TAPE CLOSURE

d. MAX. 'K' VALUE 0.245 AT 75 DEG F

e. MAX. CONTINUOUS TEMPERATURE 220 DEG F

f. MAX. 0.05 PERM PER ASTM E96

g. MAX. FIRE/SMOKE DEVELOPED OF 25/50 PER ASTM E84 FOR UP TO 2” THICK.

h. PROVIDE MANUFACTURER PREFORMED INSULATION OVER VALVES AND FITTINGS

D. FIRE RATED:  THERMAL CERAMICS FASTWRAP XL COMMERCIAL KITCHEN GREASE DUCT WRAP OR EQUIVALENT GREASE 

DUCT ENCLOSURE COMPLYING WITH ASTM E2336. INSTALL PER MANUFACTURER’S INSTALLATION INSTRUCTIONS.

E. JACKETS

1. PVC:

a. ZESTON, CEELCO, PROTO LOSMOKE PVC JACKET

b. 30 MIL WHITE PVC.  MAX TEMP 150 DEG F.  

c. FULLY ADHERE JOINT WITH SOLVENT WELDED ADHESIVE.  CIRCUMFERENTIAL SEAMS MINIMUM 1” OVERLAP, 

LONGITUDINAL SEAMS MINIMUM 1.5” OVERLAP.  LOCATE JOINT AT LEAST VISIBLE SIDE OF PIPE.

d. PROVIDE SLIP JOINTS PERIODICALLY ON LONG RUNS OF STRAIGHT PIPE BY INCREASING CIRCUMFERENTIAL 

OVERLAP TO MINIMUM 8” AND APPLYING A FLEXIBLE WHITE CAULKING IN THE OVERLAP AREA.

F. DUCT INSULATION REQUIREMENTS

1. INSULATE FITTINGS, JOINTS, FLANGES, FLEXIBLE CONNECTIONS, DAMPERS, AND IN-LINE ACCESSORIES WITHOUT 

INTERNAL LINING/INSULATION WITH SAME MATERIAL AND THICKNESS AS SPECIFIED FOR THE DUCT SYSTEM.  

STOP AND POINT INSULATION AROUND ACCESS DOORS AND DAMPER OPERATORS TO ALLOW OPERATION 

WITHOUT DISTURBING WRAPPING.

G. PIPE INSULATION REQUIREMENTS

1. INSULATE ENTIRE PIPING SYSTEM INCLUDING VALVES AND FITTINGS PER MICA INSULATION STANDARDS PLATES 

10 THRU 18.

2. SEAL ALL INSULATION ENDS.

23 11 23 NATURAL GAS PIPING AND ACCESSORIES

A. PIPING

1. INSTALL, INSPECT, TEST, AND PURGE GAS PIPING IN CONFORMANCE WITH NFPA 54, UTILITY COMPANY AND ALL 

OTHER GOVERNING CODES. 

2. MAKE BRANCH CONNECTIONS TO THE MAIN FROM THE TOP OR SIDE.

3. PAINTING GAS PIPING IS NOT BY HEATING CONTRACTOR.  PAINTING PER SPECIFICATION 09 91 00 PAINTING.

B. GAS VALVES

1. UL LISTED FOR USE AS NATURAL GAS SHUTOFF.

2. BALL VALVES (MANUFACTURERS:  NIBCO 585/580-70UL, WATTS B6000UL):  BRONZE BODY, THREADED ENDS, 

CHROME PLATED BRONZE BALL, FULL/CONVENTIONAL PORT, TEFLON SEAT, BLOWOUT-PROOF STEM, TWO-PIECE 

CONSTRUCTION, 150 PSIG WORKING PRESSURE.

3. PLUG VALVES (MANUFACTURERS:  DEZURIK PEC, HOMESTEAD SERIES 612):  CAST IRON BODY, FLANGED ENDS, 

BRONZE BEARINGS, ELECTROLESS NICKEL PLATED CAST IRON PLUG WITH HYCAR RESILIENT PLUG SEAL, BUNA-N 

STEM SEAL PACKING, LEVER ACTUATOR, 175 PSIG WOG.

C. GAS PRESSURE REGULATORS

1. CAST IRON BODY, ALUMINUM SPRING CASE, ALUMINUM ORIFICE, BUNA-N DIAPHRAGM, INTERNAL RELIEF VALVE 

SET TO RELIEVE AT 7-10” W.C. ABOVE NORMAL OUTLET PRESSURE SETTING OF 7” WC., TOPCOAT ENAMEL.

1SENSUS MODELS 496, 61R2, 143-80, 243

2. FOR REGULATORS INSTALLED INDOORS, PIPE THE RELIEF VALVE VENT FULL SIZE TO THE OUTSIDE OF THE 

BUILDING AT A NON-HAZARDOUS LOCATION.  INCREASE VENT SIZE ONE PIPE SIZE IF VENT LENGTH EXCEEDS 10 

FEET.  TERMINATE WITH AN ELBOW DOWN WITH A SCREEN OVER THE OPENING.  DO NOT COMBINE VENTS.

3. MAXITROL 325 SERIES WITH VENT LIMITER ARE PERMITTED FOR INDOOR APPLICATIONS WHERE SUPPLYING LESS 

THAN 300,000 BTUH.

4. FOR REGULATORS INSTALLED OUTDOORS, POSITION THE REGULATOR SO THE RELIEF VALVE VENT IS FACING 

DOWN OR INSTALL ELBOW FACING DOWN A MINIMUM 10 FEET FROM AN OUTSIDE AIR INTAKE AND 5 FEET FROM 

A GAS FLUE DISCHARGE.

23 31 13 DUCTWORK

A. PERFORM WORK IN ACCORDANCE WITH THE LATEST EDITIONS OF SMACNA - HVAC DUCT CONSTRUCTION 

STANDARDS, NFPA 90A. 

B. GENERAL

1. SEAL ALL OUTSIDE AIR DUCT JOINTS WATERTIGHT WITH SILICONE SEALANT.

2. PAINT THE INSIDE OF ALL DUCTS VISIBLE THROUGH GRILLES IN ROOMS WITH CEILINGS WITH DULL BLACK PAINT.

3. CERTAIN VERTICAL AND HORIZONTAL OFFSETS ARE INDICATED IN DUCTS TO INDICATE THE GENERAL POSITION 

RELATIONSHIP OF THE DUCTWORK SYSTEMS; PROVIDE ADDITIONAL OFFSETS AS REQUIRED TO COORDINATE 

WITH THE INSTALLATION OF OTHER SYSTEMS, CEILINGS AND STRUCTURE.  THE DRAWINGS SHALL NOT BE SCALED 

TO DETERMINE EXACT LOCATION OF DUCTWORK.

4. PROVIDE TEMPORARY CLOSURES OF METAL OR TAPED POLYETHYLENE ON OPEN DUCTWORK TO PREVENT 

CONSTRUCTION DUST FROM ENTERING DUCTWORK SYSTEM.

5. LOCATE DUCTS WITH SUFFICIENT SPACE AROUND EQUIPMENT TO ALLOW NORMAL OPERATING AND 

MAINTENANCE ACTIVITIES.

6. INCREASE DUCT SIZES GRADUALLY, NOT EXCEEDING 15 DEGREES WHENEVER POSSIBLE.  30 DEGREE MAXIMUM.

C. ROUND DUCTWORK

1. CONCEALED BRANCH DUCTWORK TO GRILLES AND DIFFUSERS MAY BE LONGITUDINAL LOCKSEAM.  ALL OTHER 

ROUND DUCTWORK SHALL BE SPIRAL LOCKSEAM WITH FITTINGS AND COUPLINGS MINIMUM 2 GAUGES HEAVIER 

THAN DUCT.

D. FLEXIBLE DUCTWORK

1. MANUFACTURERS:  THERMAFLEX, FLEXMASTER, CLEVAFLEX.

2. U.L. 181 LISTED CLASS 1 FACTORY FABRICATED FLEXIBLE AIR DUCT, COMPLY WITH NFPA 90A, FLAME SPREAD OF 25 

OR LESS, SMOKE DEVELOPED RATING OF 50 OR LESS.

3. MINIMUM PRESSURE RANGE -1/2” TO 4” W.C., TEMPERATURE RANGE 0-200 DEG F.

4. ACOUSTIC: THERMAFLEX M-KE OR G-KM, FLEXMASTER TYPE 1 OR 6

a. POLYETHYLENE, SPUNBOUND NYLON OR CHLORINATED POLYETHYLENE LINER.

b. DUCTWORK TO HAVE TESTED ACOUSTICAL PERFORMANCE NOT LESS THAN 2 DB LESS THAN THE TYPES 

SPECIFIED. 

5. SEMI-RIGID FLEXIBLE ALUMINUM DUCTWORK NOT PERMITTED.

6. SUPPLY DUCTWORK SHALL BE INSULATED WITH FIBERGLASS INSULATION, MINIMUM R VALUE 4, WITH VAPOR 

BARRIER JACKET WITH MAXIMUM 0.10 PERM RATING

7. CONNECT TO SUPPLY DUCTWORK BY SLIDING CORE OVER COLLAR, TAPE JOINT WITH MINIMUM 3 WRAPS OF 

TAPE, AND APPLY METAL BAND CLAMP OR PANDUIT.  FOR INSULATED DUCTWORK, PULL INSULATION AND OUTER 

JACKET BACK INTO POSITION, AND TAPE WITH MINIMUM 3 WRAPS OF TAPE BETWEEN FLEX DUCT AND DUCT 

INSULATION.

8. CONNECT TO GRILLES AND RETURN AND TRANSFER DUCTWORK WITH METAL BAND CLAMP OR PANDUIT.

9. MAXIMUM LENGTH FROM DUCTWORK TO GRILLES OR SLOTS 8'-0" WITH ONE 90 DEG ELBOW.

10. DO NOT RUN THROUGH WALLS OR PARTITIONS.

E. DUCTWORK SEALANTS

1. MANUFACTURERS:  HARDCAST SURE-GRIP 404 SOLVENT BASED DUCT SEALANT OR EQUIVALENT.

a. SYNTHETIC RUBBER RESIN BASE.

b. -20 TO 200 DEG F.

c. PRESSURE CLASSES UP TO 10” W.C., MEETING SEAL CLASS A.

d. MAXIMUM FLAME SPREAD OF 25, SMOKE DEVELOPED OF 50.

e. APPLY MINIMUM 20-MIL THICK WET FILM AT TEMPERATURES BETWEEN 35-100 DEG F.

2. HARDCAST ALUMA-GRIP 701 OR EQUIVALENT PRESSURE SENSITIVE DUCT JOINT ROLLED SEALANT MAY BE USED 

IN PLACE OF MASTIC.  SEALANT SHALL COMPLY WITH THE FOLLOWING:

a. MILL FINISH ALUMINUM SUSTRATE WITH GRAY ADHESIVE.

b. MINIMUM 30 MIL THICK

c. MIN. 17 LB PER LINEAR INCH PEEL STRENGTH

d. MAX FLAME SPREAD OF 25, MAX SMOKE DEVELOPED OF 50 WHEN TESTED IN ACCORDANCE WITH ASTM 

G-53.

e. VOC:  0 G/L, COMPLIANT WITH LEED SCAQMD RULE 1168.

f. PRESSURE CLASSES UP TO 10” W.C.

F. TYPE I KITCHEN HOOD EXHAUST DUCTWORK

a. O.C. SOFTR DUCT WRAP, KNAUF FRIENDLY FEEL DUCT WRAP, CERTAINTEED SOFTTOUCH, JOHNS MANVILLE 

MICROLITE EQ FSK DUCT WRAP.

b. GLASS FIBER INSULATION FACTORY LAMINATED TO FRK/FSK VAPOR RETARDER.  LISTED THICKNESS IS 

NOMINAL.

c. 0.75 LB/CU. FT., R=3.3 / NOMINAL INCH AT 75 DEG F.

d. MAX 250 DEG F, JACKET MAX 150 DEG F, 0.02 PERM.

1. LIQUID TIGHT, CONTINUOUS EXTERNAL WELDED SEAMS, JOINTS AND PENETRATIONS. 

SUMMER: 94.8 80.3

WINTER: 9 N/A

DB WB

OUTSIDE

ELEVATION 459
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CB1

G. TYPE II KITCHEN HOOD EXHAUST DUCTWORK

1. LIQUID TIGHT, CONTINUOUS EXTERNAL SEALED SEAMS, JOINTS AND PENETRATIONS.

2. PITCH DUCTWORK DOWN TO CONNECTION AT HOOD.

H. DUCT CLEANING

1. PROTECT DUCTWORK AGAINST ENTRY OF FOREIGN MATTER DURING CONSTRUCTION.  PROVIDE TEMPORARY END 

CAPS AND SEALS.  PROVIDE TEMPORARY FILTERS OVER RETURN OR EXHAUST AIR INLETS IF DUCTWORK IS USED 

DURING CONSTRUCTION.

2. REMOVE ALL DIRT AND FOREIGN MATTER AND CLEAN DIFFUSERS, REGISTERS, AND GRILLES BEFORE OPERATING 

FANS.

I. SEALING DUCT PENETRATIONS

1. THRU NON-RATED WALLS WHERE DRYWALL, CONCRETE, OR MASONRY EXTENDS TO STRUCTURE, FILL VOID 

BETWEEN DUCT AND WALL WITH MINERAL WOOL AND CAULK BOTH SIDES WITH NON-HARDENING CAULK.

23 33 00 DUCTWORK ACCESSORIES

A. GENERAL - ALL DUCT ACCESSORIES SHALL BE CONSTRUCTED OF SAME MATERIAL AS DUCTWORK BEING INSTALLED IN.

B. TURNING VANES

1. MANUFACTURERS:  AERO/DYNE CO. H.E.P., HART & COOLEY, UNITED MCGILL, SEMCO.

2. RECTANGULAR DUCTWORK:  AIRFOIL TURNING VANES IN ACCORDANCE WITH SMACNA FIG. 2-3 AND 2-4.  VANE 

RADIUS AS PROVIDED BY AERO/DYNE H.E.P. OR 4-1/2 INCHES WITH A 3-1/2 INCH SPACING.

3. ROUND DUCTWORK:  TWO-PIECE MITERED, MINIMUM 20 GAUGE. 

C. MANUAL VOLUME DAMPERS

1. MANUFACTURERS:  RUSKIN, VENT PRODUCTS, UNITED MCGILL.

2. DAMPERS WITH EXTENDED SHAFTS AND QUADRANTS, OPERATOR WITH LOCKING DEVICE, POSITION INDICATOR, 

AND ELEVATED PLATFORM FOR EXTERNALLY INSULATED DUCTWORK.

3. EVERY SUPPLY, RETURN AND EXHAUST GRILLE SHALL HAVE EITHER A VOLUME DAMPER IN THE BRANCH DUCT OR 

AT THE GRILLE WHERE SHOWN.  IF ONE IS NOT SHOWN, CONTRACTOR SHALL PROVIDE VOLUME DAMPER IN 

DUCT IF DUCT IS ACCESSIBLE, OTHERWISE AT THE GRILLE.

4. RECTANGULAR DAMPERS WHICH DO NOT EXCEED 12" HIGH OR 36" WIDE: BUTTERFLY DAMPER, MINIMUM 22 

GAUGE.  SHAFT ALONG ENTIRE LENGTH OF DAMPER FOR DAMPERS EXCEEDING 18" IN WIDTH.

5. RECTANGULAR DAMPERS GREATER THAN 12" HIGH OR 36" WIDE:  MULTI-BLADE DAMPER WITH CONNECTING 

LINKAGE TO CONTROL FROM A SINGLE POINT.  BLADES MINIMUM 16 GAUGE WITH OPPOSED BLADE ACTION.

6. ROUND DAMPERS: MINIMUM 20 GAUGE BUTTERFLY DAMPER.

D. TAKE-OFF FITTINGS

1. MANUFACTURERS:  FLEXMASTER, UNITED MCGILL.

2. ROUND BRANCH TAKE-OFFS TO MULTIPLE GRILLES SHALL BE CONICAL.

3. RECTANGULAR BRANCH TAKE-OFFS TO MULTIPLE GRILLES SHALL BE PER DUCT FITTING DETAIL ON PLANS.

4. ROUND TAKE-OFFS TO INDIVIDUAL GRILLES AND SLOT DIFFUSERS:  ONE PIECE SPIN-IN WITH INTEGRAL FACTORY 

INSTALLED LOCKING TYPE BALANCING DAMPERS.

E. DUCT ACCESS DOORS

1. MANUFACTURERS:  CESCO, FLEXMASTER, VENT PRODUCTS, KEES, UNITED MCGILL, SEMCO, DUCTMATE.

2. HINGE, LATCHES, HANDLES, AND RUBBER GASKET IN FRAME.  1" INSULATED DOUBLE WALL CONSTRUCTION FOR 

DOORS IN LINED OR EXTERNALLY INSULATED DUCTWORK.  ATTACHMENT CABLES FOR SPIN-IN UNITS.  DOOR 

SUITABLE FOR DUCT STATIC PRESSURE CLASS.

3. DOOR SIZE 2" LESS THAN THE WIDTH OF THE DUCT (MAX. DOOR SIZE 24"X 24" (24" DIA.).

4. ROUND DUCTWORK: 16 GAUGE ROLLED SHEET METAL HINGED ACCESS DOOR WITH BUCKLE LOCKS.

5. PROVIDE AT: 

a. UPSTREAM SIDE OF TURNING VANES IN RETURN AND EXHAUST DUCTWORK

b. DRAIN PANS

c. DUCT MOUNTED SMOKE DETECTORS

d. AT ANY DEVICE IN THE DUCT WHICH REQUIRES MAINTENANCE, SERVICE OR CLEANING.

6. USE HINGED ACCESS DOORS WHERE POSSIBLE.  USE CAM OPERATED REMOVABLE DOORS WHERE SPACE 

PREVENTS THE OPENING OF A HINGED MODEL.

F. FLEXIBLE CONNECTIONS

1. MANUFACTURERS:  VENTFABRICS, DURO-DYNE.

2. MATERIAL BOLTED SECURELY TO THE EQUIPMENT AND CONNECTING DUCTWORK WITH #16 GAUGE GALVANIZED 

IRON BAND (LOOP) CLAMPS BOLTED TIGHT TO MAKE AN AIRTIGHT CONNECTION, MINIMUM 6" WIDE.

3. PROVIDE AT INLET AND OUTLET OF ALL AIR HANDLING UNITS AND FANS IN ACCORDANCE WITH SMACNA FIGURE 

2-19.

4. CONVENTIONAL INTERIOR:  VENTGLAS,  -20 TO 200 DEG F., 30 OZ. PER SQUARE YARD GLASS FABRIC DOUBLE 

COATED WITH NEOPRENE, UL 214 APPROVED.

23 90 00 TEMPERATURE CONTROLS

A. INSTALLER QUALIFICATIONS:  AUTOMATIC CONTROL SYSTEM MANUFACTURER'S AUTHORIZED REPRESENTATIVE WHO 

IS TRAINED AND APPROVED FOR INSTALLATION OF SYSTEM COMPONENTS REQUIRED FOR THIS PROJECT.

B. ALL PRODUCTS USED IN THIS INSTALLATION SHALL BE NEW, CURRENTLY UNDER MANUFACTURE, AND SHALL BE 

APPLIED IN STANDARD OFF THE SHELF PRODUCTS.  THIS INSTALLATION SHALL NOT BE USED AS A TEST SITE FOR ANY 

NEW PRODUCTS UNLESS EXPLICITLY APPROVED BY THE ENGINEER IN WRITING.  SPARE PARTS SHALL BE AVAILABLE FOR 

AT LEAST 5 YEARS AFTER COMPLETION OF THIS CONTRACT.

C. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES:  LISTED AND LABELED AS DEFINED IN NFPA 70, ARTICLE 100, 

BY A TESTING AGENCY ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION, AND MARKED FOR INTENDED USE.

D. LABOR AND MATERIALS FOR THE CONTROL SYSTEM SPECIFIED SHALL BE WARRANTED FREE FROM DEFECTS FOR A 

PERIOD OF 12 MONTHS AFTER FINAL COMPLETION AND ACCEPTANCE.  CONTROL SYSTEM FAILURES DURING THE 

WARRANTY PERIOD SHALL BE ADJUSTED, REPAIRED, OR REPLACED AT NO ADDITIONAL COST OR REDUCTION IN 

SERVICE TO THE OWNER.

E. CONNECT AND CONFIGURE EQUIPMENT AND SOFTWARE TO ACHIEVE SEQUENCE OF OPERATION SPECIFIED.

F. CONTROLLER HARDWARE USED OUTDOORS AND/OR IN WET AMBIENT CONDITIONS SHALL BE MOUNTED WITHIN 

NEMA 3R ENCLOSURES, AND RATED FOR OPERATION AT -40 DEG F TO 150 DEG F AND 10 TO 90% RH.  HARDWARE 

USED IN CONDITIONED SPACE SHALL BE MOUNTED IN AN  ENCLOSURE AND BE RATED FOR OPERATION AT 32 DEG F 

TO 120 DEG F.

G. POWER SUPPLIES:  UL LISTED TRANSFORMERS WITH CLASS 2 CURRENT-LIMITING TYPE OR OVERCURRENT PROTECTION; 

LIMIT CONNECTED LOADS TO 80 PERCENT OF RATED CAPACITY.  DC POWER SUPPLY SHALL MATCH OUTPUT CURRENT 

AND VOLTAGE REQUIREMENTS AND BE FULL-WAVE RECTIFIER TYPE.

H. POWER LINE FILTERING:  INTERNAL OR EXTERNAL TRANSIENT VOLTAGE AND SURGE SUPPRESSION.

I. ELECTRONIC SENSORS/TRANSMITTERS

1. INSTALLATION

a. INSTALL ALL SENSORS IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS.

b. ROOM TEMPERATURE SENSORS SHALL BE INSTALLED ON CONCEALED JUNCTION BOXES PROPERLY 

SUPPORTED BY THE WALL FRAMING WITH CONDUIT STUB TO ABOVE THE CEILING.

c. INSTALL DEVICES WHICH HAVE ADJUSTMENT 48 INCHES ABOVE THE FLOOR OR COMPLY WITH CURRENT ADA 

REQUIREMENTS.  INSTALL NON-ADJUSTABLE CONTROL SENSORS AT 60 INCHES ABOVE THE FLOOR.

d. COORDINATE LOCATION OF THERMOSTATS, HUMIDISTATS, AND OTHER EXPOSED CONTROL SENSORS WITH 

PLANS AND ROOM DETAILS BEFORE INSTALLATION.

e. ALL WIRES ATTACHED TO SENSORS SHALL BE AIR SEALED IN THEIR RACEWAYS OR IN THE WALL TO STOP AIR 

TRANSMITTED FROM OTHER AREAS AFFECTING SENSOR READINGS.

J. ELECTRICAL WIRING AND CONNECTION INSTALLATION

1. PROVIDE 120 VAC POWER TO ANY CONTROL PANELS RELATED TO THIS SECTION NOT SHOWN ON THE 

DRAWINGS.

2. ALL CONTROL AND INTERLOCK WIRING SHALL COMPLY WITH NATIONAL AND LOCAL ELECTRICAL CODES AND 

ELECTRICAL SPECIFICATION.  WHERE THE REQUIREMENTS OF THIS SECTION DIFFER WITH THOSE IN THE 

ELECTRICAL SPECIFICATIONS, THE MORE STRINGENT REQUIREMENTS SHALL TAKE PRECEDENCE.

3. ALL NEC CLASS 1 (LINE VOLTAGE) WIRING SHALL BE UL LISTED IN APPROVED RACEWAY PER NEC AND ELECTRICAL 

SPECIFICATIONS.

4. SEE ELECTRICAL SPECIFICATIONS FOR CONDUIT REQUIREMENTS.

5. ALL LOW-VOLTAGE WIRING SHALL MEET NEC CLASS 2 REQUIREMENTS.  (LOW-VOLTAGE POWER CIRCUITS SHALL 

BE SUB-FUSED WHEN REQUIRED TO MEET CLASS 2 CURRENT-LIMIT).

6. ALL WIRING IN MECHANICAL, ELECTRICAL, OR SERVICE ROOMS AND WHERE SUBJECT TO DAMAGE SHALL BE 

INSTALLED IN RACEWAY.

7. WHERE NEC CLASS 2 (CURRENT-LIMITED) WIRES ARE IN CONCEALED AND ACCESSIBLE LOCATIONS, APPROVED 

CABLES NOT IN RACEWAY MAY BE USED PROVIDED THAT CABLES ARE UL LISTED FOR THE INTENDED 

APPLICATION.

8. DO NOT INSTALL CLASS 2 WIRING IN RACEWAY, BOXES AND PANELS CONTAINING CLASS 1 WIRING.

9. SUPPORT CABLES AND RACEWAYS FROM STRUCTURAL MEMBERS.  CABLES AND RACEWAYS SHALL NOT BE 

SUPPORTED BY DUCTWORK, ELECTRICAL RACEWAYS, PIPING, OR CEILING SUSPENSION SYSTEMS.  SECURE AND 

SUPPORT CABLE AT INTERVALS NOT EXCEEDING 30 INCHES AND NOT MORE THAN 6 INCHES FROM CABINETS, 

BOXES, FITTINGS, OUTLETS, RACKS, FRAMES, AND TERMINALS.

10. INSTALL WIRING IN SLEEVES WHERE IT PASSES THROUGH WALLS AND FLOORS.  MAINTAIN FIRE RATING AT ALL 

PENETRATIONS.

11. SIZE OF WIRE AND RACEWAY SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR, AND BE PER THE 

MANUFACTURER'S RECOMMENDATION AND NEC REQUIREMENTS.

12. INCLUDE ONE PULL STRING IN EACH RACEWAY 1" OR LARGER.

13. LOCATE CONTROL AND STATUS RELAYS IN DESIGNATED ENCLOSURES ONLY.

14. FLEXIBLE METAL RACEWAYS ARE NOT PERMITTED OVER 6 FEET.

15. MAINTAIN UPDATED (AS-BUILT) WIRING DIAGRAMS WITH TERMINATIONS IDENTIFIED AT THE JOB SITE.

16. IDENTIFICATION OF HARDWARE AND WIRING

a. LABEL ALL WIRING AND CABLING, INCLUDING THAT WITHIN FACTORY-FABRICATED PANELS, AT EACH END 

WITHIN 2" OF TERMINATION WITH THE DDC ADDRESS OR TERMINATION NUMBER.

b. PERMANENTLY LABEL OR CODE EACH POINT/OBJECT OF FIELD TERMINAL STRIPS TO SHOW THE INSTRUMENT 

OR ITEM SERVED.

2. PROVIDE LISTED ACCESS PANELS IN THE DUCTWORK PER NFPA 96 AT MAXIMUM 12'-0" INTERVALS AND AT ALL 

CHANGES IN DIRECTION.  PLACE A SIGN ON ALL ACCESS PANELS STATING THE FOLLOWING: "ACCESS PANEL - DO 

NOT OBSTRUCT".

3. PITCH HORIZONTAL DUCTS DOWN IN THE DIRECTION OF AIR FLOW MINIMUM 2% FOR HORIZONTAL RUNS UP TO 

75 FEET AND 8% IN RUNS GREATER THAN 75 FEET.  PROVIDE RESIDUE TRAP AT THE BASE OF EACH VERTICAL RISE 

WITH PROVISIONS FOR CLEANOUT NEAR THE BOTTOM OF THE TRAP.

1. INSTALL EQUIPMENT, PIPING, AND WIRING/RACEWAY PARALLEL TO BUILDING LINES (I.E., HORIZONTAL, VERTICAL, 

AND PARALLEL TO WALLS) WHEREVER POSSIBLE.

2. INSTALL ALL EQUIPMENT IN READILY ACCESSIBLE LOCATIONS AS DEFINED BY CHAPTER 1, ARTICLE 100, PART A OF 

THE NATIONAL ELECTRICAL CODE (NEC).

3. THE CONTRACTOR SHALL PROTECT ALL WORK AND MATERIAL FROM DAMAGE BY HIS WORK OR EMPLOYEES, AND 

SHALL BE LIABLE FOR ALL DAMAGE THUS CAUSED.

4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR HIS WORK AND EQUIPMENT UNTIL FINALLY INSPECTED, TESTED, 

AND ACCEPTED.  THE CONTRACTOR SHALL PROTECT ANY MATERIAL THAT IS NOT IMMEDIATELY INSTALLED.

5. TEST AND BALANCE:  FURNISH ALL TOOLS NECESSARY TO INTERFACE TO THE CONTROL SYSTEM FOR TEST AND 

BALANCE PURPOSES.  PROVIDE A QUALIFIED TECHNICIAN TO ASSIST IN THE TEST AND BALANCE PROCESS.

M. FIELD QUALITY CONTROL

1. INSPECT, TEST, AND ADJUST FIELD-ASSEMBLED COMPONENTS AND EQUIPMENT INSTALLATION, AND TO ASSIST 

IN FIELD TESTING.

2. PERFORM THE FOLLOWING FIELD TESTS AND INSPECTIONS AND PREPARE TEST REPORTS:

a. OPERATIONAL TEST:  AFTER ELECTRICAL CIRCUITRY HAS BEEN ENERGIZED, START UNITS TO CONFIRM PROPER 

UNIT OPERATION.  REMOVE AND REPLACE MALFUNCTIONING UNITS AND RETEST.

b. TEST AND ADJUST CONTROLS AND SAFETIES.

c. TEST CALIBRATION OF ELECTRONIC CONTROLLERS BY DISCONNECTING INPUT SENSORS AND SIMULATING 

OPERATION WITH COMPATIBLE SIGNAL GENERATOR.

d. TEST EACH POINT THROUGH ITS FULL OPERATING RANGE TO VERIFY THAT SAFETY AND OPERATING 

CONTROL SET POINTS ARE AS REQUIRED.

e. TEST EACH CONTROL LOOP TO VERIFY STABLE MODE OF OPERATION AND COMPLIANCE WITH SEQUENCE OF 

OPERATION.  ADJUST PID ACTIONS.

f. TEST EACH SYSTEM FOR COMPLIANCE WITH SEQUENCE OF OPERATION.

g. TEST SOFTWARE AND HARDWARE INTERLOCKS.

23 90 10 SEQUENCE OF OPERATION

A. ROOFTOP UNITS

1. MOUNT REMOTE CONTROL PANEL IN MANAGERS OFFICE AND REMOTE TEMPERATURE / HUMIDITY SENSORS 

WHERE INDICATED ON PLAN AND PROVIDE ALL CONTROL WIRING ASSOCIATED WITH THESE DEVICES BACK TO 

ROOFTOP UNITS.

2. PROVIDE SMOKE DETECTOR SIGNALING AND TESTING DEVICE, COMPATIBLE WITH SMOKE DETECTOR PROVIDED 

BY ROOFTOP UNIT MANUFACTURER, WITH ADD ON “SMOKE” STROBE AND WIRE TO SMOKE DETECTOR AT 

ROOFTOP UNIT.  INSTALL SIGNALING AND TESTING DEVICES IN AN AHJ APPROVED LOCATION.

3. MOUNT AND WIRE ALL CONTROL WIRING ASSOCIATED WITH THE ROOFTOP UNITS AND PROVIDE ANY 

ADDITIONAL DEVICES NECESSARY FOR A COMPLETE OPERATIONAL SYSTEM. 

B. EXHAUST FANS (EF'S)

1. CONTROL OF KITCHEN HOOD EXHAUST FANS BY KITCHEN EQUIPMENT SUPPLIER. 

2. TOILET ROOM EXHAUST FAN TO OPERATE CONTINUOUSLY DURING OCCUPIED CYCLE OF ROOFTOP UNITS.

3. CO2 EXHAUST FAN TO OPERATE UPON ALARM FROM CO2 DETECTOR.

23 95 00 TESTING, ADJUSTING AND BALANCING

A. QUALITY ASSURANCE

1. PERFORM TOTAL SYSTEM BALANCE IN ACCORDANCE WITH AABC NATIONAL STANDARDS FOR FIELD 

MEASUREMENT AND INSTRUMENTATION, TOTAL SYSTEM BALANCE OR NEBB PROCEDURAL STANDARDS FOR 

TESTING, BALANCING AND ADJUSTING OF ENVIRONMENTAL SYSTEMS, AND ASHRAE STANDARD 111. 

2. THE TESTING, ADJUSTING AND BALANCING (TAB) CONTRACTOR SHALL BE AN INDEPENDENT COMPANY 

SPECIALIZING IN THE TESTING, ADJUSTING, AND BALANCING OF SYSTEMS WITH MINIMUM THREE YEARS 

EXPERIENCE AND NOT ASSOCIATED WITH THE SUPPLIERS OF EQUIPMENT OR THE INSTALLING CONTRACTOR.

3. PERFORM WORK UNDER SUPERVISION OF AABC CERTIFIED TEST AND BALANCE ENGINEER OR NEBB CERTIFIED 

TESTING, BALANCING AND ADJUSTING SUPERVISOR.

B. SUBMITTALS

1. CONTRACTOR SHALL SUBMIT THE FINAL TESTING AND BALANCING REPORT TO LOCAL AHJ PRIOR TO PROJECT 

COMPLETION AND IN ADVANCE OF DATE OF OCCUPANCY.  SUBMIT REPORTS ON AABC NATIONAL STANDARDS 

FOR TOTAL SYSTEM BALANCE OR NEBB FORMS.

2. SUBMIT THE DESIGN AND ACTUAL DATA FOR EACH SCHEDULED PIECE OF EQUIPMENT: MODEL; SUPPLY, RETURN, 

AND OUTSIDE AIR FLOWS; STATIC PRESSURE PROFILES OF AIR HANDLING UNIT COMPONENTS AND ALL FANS; FAN 

RPM, BHP, AMPERAGE; FAN AND MOTOR SHEAVE, DIAMETER, BORE AND MAKE; BELT SIZE AND QUANTITY; MOTOR 

SHEAVE CENTER LINE AND OPERATOR DISTANCE; ROOM AIR FLOW; EQUIPMENT FLOW RATES AND PRESSURE 

DROPS.

C. INSTALLATION TOLERANCES

1. AIR HANDLING SYSTEMS: ADJUST SUPPLY SYSTEMS TO WITHIN PLUS OR MINUS 5 PERCENT OF DESIGN AND 

RETURN AND EXHAUST SYSTEMS TO PLUS OR MINUS 10 PERCENT OF DESIGN.

2. AIR OUTLETS AND INLETS: ADJUST TOTAL AIR FLOW TO SPACE TO WITHIN PLUS 10 PERCENT AND MINUS 5 

PERCENT OF DESIGN.

3. ADJUST OUTLETS AND INLETS IN SPACE TO WITHIN PLUS OR MINUS 10 PERCENT OF DESIGN.

D. AIR SYSTEM BALANCE

1. VARY TOTAL SYSTEM AIR QUANTITIES BY ADJUSTING FAN SPEEDS.  VARY BRANCH AIR QUANTITIES BY DAMPER 

REGULATION.

2. ADJUST SETTINGS ON DIRECT DRIVE FANS WITH ECM MOTORS AS REQUIRED TO ACHIEVE DESIGN AIRFLOW.

3. ADJUST OUTSIDE AIR, RETURN AIR, AND EXHAUST AIR AUTOMATIC DAMPERS FOR DESIGN CONDITIONS.

4. TEST AIR HANDLING UNITS AT MINIMUM AND 100% OUTSIDE AIR.

5. FOR BELT DRIVE FANS WITH A VFD, ADJUST BELT AND SHEAVES TO ACHIEVE DESIGN AIRFLOW WITH VFD AT 60 

HERTZ.  VFD IS NOT TO BE USED FOR INITIAL BALANCING

E. FANS WITH FIXED MOTOR SHEAVES - TEST THE FAN EQUIPMENT.  IF THE DESIGN CONDITIONS ARE NOT OBTAINED, 

CALCULATE THE FINAL FIXED MOTOR SHEAVE AND/OR BELTS REQUIRED TO OBTAIN DESIGN CONDITIONS.  HEATING 

CONTRACTOR SHALL OBTAIN THE FINAL FIXED MOTOR SHEAVE AND BELT(S) FROM THE FAN MANUFACTURER AND 

TURN THEM OVER TO THE TAB CONTRACTOR FOR INSTALLATION.

K. DUCT SMOKE DETECTORS AND THE INTERLOCK REQUIRED FOR ROOFTOP UNIT SHUTDOWN ARE FURNISHED BY THE 

EQUIPMENT MANUFACTURER.

L. INSTALLATION

175 CFM POSITIVE PRESSURE

NEW EF-4 -150 CFM EA

NEW EF-2 -2,025 CFM EA

NEW EF-1 -4,025 CFM EA

EXHAUST AIR EA AIRFLOW

NEW RTU-3 1,325 CFM OA

NEW RTU-2 3,200 CFM OA

NEW RTU-1 1,850 CFM OA

OUTOOR AIR OA AIRFLOW

AIR BALANCE SCHEDULE

TOTAL 6,375

RTU-3 1,325

RTU-2 3,200

RTU-1 1,850 TOTAL 1

UNIT DESIGN O.A. VENTILATION EFFECTIVENESS 0.8

SUB-TOTAL 0

COOK LINE Kitchens (cooking) 205 2 0.00 0 0 0 0

EXPEDITE - EXT Kitchens (cooking) 319 6 0.00 0 0 0 0

CLASSIFICATION AREA (SF) SF CFM PERSON CFM CFM

ROOM NAME OCCUPANCY FLOOR PEOPLE CFM/ AREA CFM/ PEOPLE TOTAL

2015 IMC 403.3 GROSS          2015 IMC 403.3 O.A. REQ.

TOTAL 50

VENTILATION EFFECTIVENESS 0.8

SUB-TOTAL 49

MEAT COOLER Storage Rooms 162 0 0.12 19 0 0 19

MECHANICAL Storage Rooms 176 0 0.12 21 0 0 21

RICE & VEGGIES Kitchens (cooking) 252 5 0.00 0 0 0 0

PORK COOKING Kitchens (cooking) 210 1 0.00 0 0 0 0

EXPEDITE - INT Kitchens (cooking) 126 3 0.00 0 0 0 0

WARE WASH Kitchens (cooking) 176 1 0.00 0 0 0 0

OFFICE Office Space 58 1 0.06 3 5 5 8

CLASSIFICATION AREA (SF) SF CFM PERSON CFM CFM

ROOM NAME OCCUPANCY FLOOR PEOPLE CFM/ AREA CFM/ PEOPLE TOTAL

2015 IMC 403.3 GROSS          2015 IMC 403.3 O.A. REQ.

TOTAL 662

VENTILATION EFFECTIVENESS 0.8

SUB-TOTAL 661

RESTROOM Toilet Rooms 52 0 0.00 0 0 0 0

RESTROOM Toilet Rooms 52 0 0.00 0 0 0 0

DOLE WHIP Lobbies 81 1 0.12 10 5 5 15

DINING Caferteria/fast-food dining 812 58 0.18 146 8 435 581

PASSAGE Corridors 47 0 0.06 3 0 0 3

ORDERING Lobbies 351 4 0.12 42 5 20 62

CLASSIFICATION AREA (SF) SF CFM PERSON CFM CFM

ROOM NAME OCCUPANCY FLOOR PEOPLE CFM/ AREA CFM/ PEOPLE TOTAL

2015 IMC 403.3 GROSS          2015 IMC 403.3 O.A. REQ.

OUTSIDE AIR REQUIREMENTS
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CONNECT TO EXISTING.

NOT USED.

NOT USED.

KITCHEN HOOD - FURNISHED BY KITCHEN EQUIPMENT SUPPLIER, INSTALLED 

BY H.C.

12/12 EA UP - TRANSITION IN CURB TO EXHAUST FAN CONNECTION SIZE.

20/16 EA UP - TRANSITION IN CURB TO EXHAUST FAN CONNECTION SIZE.

NON-ADJUSTABLE TEMPERATURE/HUMIDITY SENSOR. INSTALL AT 60" AFF.

1

GENERAL NOTES

KEYNOTES

• VERIFY BUILDING OPENING AND CURB SIZES LISTED ON  PLANS WITH ACTUAL 

EQUIPMENT SCHEDULED AND  SUPPLIED. COORDINATE REQUIRED OPENING 

SIZES AND  LOCATIONS WITH CONTRACTORS PROVIDING OPENING.  

SCHEDULES AND ACTUAL EQUIPMENT SIZES SHALL TAKE  PRECEDENCE OVER 

SIZES SHOWN ON PLANS.

• DETAIL REFERENCES ON PLANS ARE TO AID THE CONTRACTOR IN IDENTIFYING 

THE APPLICABLE DETAIL. NOT ALL DETAILS, OR INSTANCES OF DETAILS, ARE 

REFERENCED ON PLANS. CONTRACTOR IS RESPONSIBLE TO REVIEW AND 

COMPLY WITH ALL APPLICABLE DETAILS WHETHER OR NOT REFERENCED ON 

PLANS.

• COORDINATE LOCATION OF ALL EXPOSED PIPING AND  DUCTWORK WITH 

OWNER PRIOR TO INSTALLATION.

• IF DUCT SYSTEMS ARE USED FOR TEMPORARY HEAT,  PROVIDE TEMPORARY 

FILTERS AT RETURN AIR OPENINGS  AND INSTALL FILTERS IN THE UNITS 

EQUIVALENT TO THE  EFFICIENCY OF THE SPECIFIED FILTERS FOR THE UNIT. IF  

PROPER EFFICIENCY FILTERS ARE NOT INSTALLED IN UNIT,  UNIT AND ALL 

DUCTWORK DOWNSTREAM OF UNIT SHALL BE  CLEANED BEFORE TEST AND 

BALANCE.

2

3

4

5

6

7

14/28 RA UP 

TO RTU-3

16/28 SA UP 

TO RTU-3

T

T

RTU-1

RTU-2

RTU-3

4 4

14x3-1/2" EA 

DN IN WALL

EG2S-14/6

(200)

(BOG +6")

HOOD-1 HOOD-2

4

HOOD-3

MEAT COOLER

113

MECHANICAL

112

PRODUCE

COOLER

114

WARE WASH

108

PORK

COOKING

109

COOK LINE

110

RICE AND

VEGGIES

111

EXPEDITE

107

OFFICE

106

WOMEN'S

RESTROOM

105

MEN'S

RESTROOM

104

ORDERING

101

DINING

102

DOLE WHIP

103

16/16 TTS

12"ø

2
0
/1

4
 T

T
S

14/14 TTS

24/20

2
4
/1

6
2
4
/1

6

ALD TTS

A
L
D

A
L
D

SG2SD-10/8

(270)

2
0
/2

4
 A

LD

T
T
S

2
0
/2

4
 A

LD

T
T
S

18/18 RA OPENING 

IN TOP OF RA DUCT 

(TYP. OF 2)

(675 CFM EA.)

U
C

D

U
C

D

2
4
/1

6
 T

T
S

DF-1

DF-1

8
"ø

 B
J

8
"ø

 T
T
S

8"ø TTS

1
0
"ø

 B
J

10"ø

12/6 TTS

SG1-14

(650)

(2) RG1-16

(738 EA.)

  

SG1-12

(600)

SG1-12

(600)

SG1-14

(650)

EWH-1

EWH-1

SG1-14

(500)

SG1-14

(500)

SG1-8

(100)

SG3S-6

(50)

SG3S-6

(50)

EG1S-6

(75)

EG1S-6

(75)

(2)RG1-14

    (0 EA.)

SG1-8

(200)

SG1-8

(200)

SG1-8

(200)

SG1-10

(300)

SG1-12

(500)

SG1-12

(500)

SG2SD-14/8

(400)

14/28 SA UP 

TO RTU-2

11/29 RA UP 

TO RTU-2

20/24 RA UP 

TO RTU-1

20/24 SA UP 

TO RTU-1

5

6

28/16 TTS BOTTOM OF 

DUCT +/- 9'-2" 

AFF. (TYP.)

SG2SD-10/8

(270)

SG2SD-10/8

(270)

SG2SD-10/8

(270)

SG2SD-10/8

(270)

SG2SD-10/8

(270)

SG2SD-10/8

(270)

SG2SD-10/8

(270)

SG2SD-10/8

(270)

SG2SD-10/8

(270)

12/12 EA UP TO EF-3

12/12 EA UP 

TO EF-4

REFRIGERANT PIPING INTO 

COOLER - CONNECT TO 

EVAPORATOR

REFRIGERANT PIPING 

UP THRU ROOF (TYP.)

12"ø

12"ø

10"ø

ERH-1

CF-1

SG1-14

(500)

14/14

10/8

T

7

7

7

8"ø BJ

RTU REMOTE 

CONTROL PANELS

12"ø

28/14 TTS

28/14 TTS

2
6
/1

6
 T

T
S

NOTE:

PROJECT IS SEISMIC DESIGN CATEGORY "D" - INSTALL ALL EQUIPMENT PER ASCE 

STANDARD CHAPTER 13
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HVAC FIRST FLOOR PLAN

4' 0' 4' 8'

NORTH SCALE: 1/4" = 1'-0"

FIRST FLOOR PLAN

MAR. 11, 2022

MAR. 31, 2022

APR. 25, 2022

MAY 16, 2022

AD1

AD2

CB1

CB2

1-1 1-2

1-3 1-4

1-5 1-6

1-7 1-8

1-9 1-10

1-11

1-12

1-13

EF4-1 EF4-2

2-1

2-2

2-3

2-42-5

2-6 2-7 2-8

3-1

3-2

3-3

3-4

3-5

3-6
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HOOD-1 HOOD-2

HOOD-3

MEAT COOLER

113

MECHANICAL

112

PRODUCE

COOLER

114

WARE WASH

108

PORK

COOKING

109

COOK LINE

110

RICE AND

VEGGIES

111

EXPEDITE

107

OFFICE

106

WOMEN'S

RESTROOM

105

MEN'S

RESTROOM

104

ORDERING

101

DINING

102

DOLE WHIP

103

ALD TTS

NEW GAS SERVICE BY 

GAS UTILITY COMPANY

1" GAS TO GWH-1

1"GAS UP 

THRU ROOF

1
2

1
 1

/2
" 

G

1 1/2" GAS UP IN 

WALL

1" G

1" G

1 1/2" G

1
 1

/4
" 

G
1
" 

G

1" G

3

GAS PIPE SHALL NOT BE 

INSTALLED IN AREA IN FRONT 

OF CABINET

1 1/4" GAS DOWN ALONG WALL. SEE DETAIL 3 ON SHEET H3.0.

1 1/4" GAS DOWN ALONG WALL. SEE DETAIL 4 ON SHEET H3.0.

SEE 8/H3.0 FOR GAS PIPE SUPPORT. SEE 7/H3.0 FOR SPACING.

1

GENERAL NOTES

KEYNOTES

• DETAIL REFERENCES ON PLANS ARE TO AID THE CONTRACTOR IN IDENTIFYING 

THE APPLICABLE DETAIL. NOT ALL DETAILS, OR INSTANCES OF DETAILS, ARE 

REFERENCED ON PLANS. CONTRACTOR IS RESPONSIBLE TO REVIEW AND 

COMPLY WITH ALL APPLICABLE DETAILS WHETHER OR NOT REFERENCED ON 

PLANS.

2

3
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HVAC GAS PIPING FLOOR PLAN

APR. 25, 2022CB1

NORTH SCALE: 1/4" = 1'-0"

GAS PIPING FLOOR PLAN

4' 0' 4' 8'

INSTALLED ON PROJECT BEFORE SIZING REGULATOR.

(1) VERIFY PRESSURE REQUIRED WITH ACTUAL EQUIPMENT

EACH PIECE OF EQUIPMENT LISTED ABOVE.

- PROVIDE GAS PRESSURE REGULATOR AT

- GAS PRESSURE AT METER = 2 PSIG

TOTAL 1,807

GRIDDLE 120 7" W.C.

GRIDDLE 120 7" W.C.

GRIDDLE 120 7" W.C.

CONVECTION OVEN 45 7" W.C.

CONVECTION OVEN 45 7" W.C.

RICE COOKER 35 7" W.C.

RICE COOKER 35 7" W.C.

RICE COOKER 35 7" W.C.

RICE COOKER 35 7" W.C.

RICE COOKER 35 7" W.C.

GWH-1 499 7" W.C.

RTU-3 146 7" W.C.

RTU-2 299 7" W.C.

RTU-1 238 7" W.C.

ITEM INPUT PRESSURE (1)

MBH REQUIRED

GAS LOAD SUMMARY

CB1CB1

CB1



GENERAL NOTES
• VERIFY BUILDING OPENING AND CURB SIZES LISTED ON  PLANS WITH ACTUAL 

EQUIPMENT SCHEDULED AND  SUPPLIED. COORDINATE REQUIRED OPENING 

SIZES AND  LOCATIONS WITH CONTRACTORS PROVIDING OPENING.  

SCHEDULES AND ACTUAL EQUIPMENT SIZES SHALL TAKE  PRECEDENCE OVER 

SIZES SHOWN ON PLANS.

• DETAIL REFERENCES ON PLANS ARE TO AID THE CONTRACTOR IN IDENTIFYING 

THE APPLICABLE DETAIL. NOT ALL DETAILS, OR INSTANCES OF DETAILS, ARE 

REFERENCED ON PLANS. CONTRACTOR IS RESPONSIBLE TO REVIEW AND 

COMPLY WITH ALL APPLICABLE DETAILS WHETHER OR NOT REFERENCED ON 

PLANS.

• TERMINATE ALL UNIT HEATER INTAKES/FLUES MINIMUM 10'-0" FROM EDGE OF 

ROOF.

• TERMINATE ALL GAS REGULATOR VENTS MINIMUM 10'-0" FROM EDGE OF ROOF. 

VENTS SHALL NOT BE TERMINATED OUT EXTERIOR WALLS

• DASHED LINES AROUND EXHAUST TERMINATIONS INDICATE 10'-0" REQUIRED 

CLEARANCE TO OUTSIDE AIR INTAKES.

1

KEYNOTES

2

3

4

DEDICATED OUTDOOR AIR ROOFTOP UNIT - FURNISHED BY KITCHEN 

EQUIPMENT SUPPLIER, INSTALLED BY H.C.

EXHAUST FAN - FURNISHED BY KITCHEN EQUIPMENT SUPPLIER, INSTALLED 

BY H.C.

KITCHEN HOOD EXHAUST FAN - FURNISHED BY KITHEN EQUIPMENT 

SUPPLIER, INSTALLED BY H.C.

CONDENSING UNITS FURNISHED BY KITCHEN EQUIPMENT SUPPLIER, 

INSTALLED BY H.C. SET CONDENSING UNITS ON EQUIPMENT SUPPORT 

RAILS. SEE DETAIL 7/H3.1. FASTEN PER MANUFACTURER'S REQUIREMENTS.

REFRIGERANT PIPING BY H.C. PIPE SIZING BY CONDENSING UNIT 

MANUFACTURER. INSTALL ANY MANUFACTURER FURNISHED REFRIGERANT 

SPECIALTIES PER MANUFACTURER'S REQUIREMENTS. SEE AIRDYNE 

REFRIGERATION PLANS. LEAK TEST AND CHARGE REFRIGERANT CIRCUITS 

PER MANUFACTURER'S REQUIREMENTS.

SEE 8/H3.1 FOR REFRIGERANT PIPING SUPPORTS. SEE 7/H3.0 FOR SPACING.

5

6

EF-1

EF-2
EF-3

12/12 EA DN

3

3

EA DN - TRANSITION TO 

16/20 IN CURB

EA DN - TRANSITION TO 

12/12 IN CURB

EF-4

12/12 EA DN

TRANSITION IN CURB TO 

14/28 RA THRU ROOF

TRANSITION IN CURB TO 

16/28 SA THRU ROOF

18/20 SA DN

11/29 RA DN -

OFFSET IN CURB TO 

AVOID TRUSS 

CONFLICT

TRANSITION IN CURB TO 

20/24 RA THRU ROOF

TRANSITION IN CURB TO 

20/24 SA THRU ROOF

4

REFRIGERANT PIPING DOWN 

THRU PIPE CURB (TYP.).  SEE 

DETAIL 6/ H3.1.

5 6

5 6

4

2

2

RTU-2
RTU-1

RTU-3

1
1

1
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HVAC ROOF PLAN

4' 0' 4' 8'

NORTH SCALE: 1/4" = 1'-0"

ROOF PLAN

MAR. 11, 2022

MAR. 31, 2022

APR. 25, 2022

AD1

AD2

CB1

CB1

CB1

CB1

CB1

CB1

CB1

CB1



3
/4

" 
G

1" GAS DN 

THRU ROOF

3
/4

" 
G

RTU-2
RTU-1

RTU-3

1" G

3/4" G

1

GENERAL NOTES
• DETAIL REFERENCES ON PLANS ARE TO AID THE CONTRACTOR IN IDENTIFYING 

THE APPLICABLE DETAIL. NOT ALL DETAILS, OR INSTANCES OF DETAILS, ARE 

REFERENCED ON PLANS. CONTRACTOR IS RESPONSIBLE TO REVIEW AND 

COMPLY WITH ALL APPLICABLE DETAILS WHETHER OR NOT REFERENCED ON 

PLANS.

• TERMINATE ALL GAS REGULATOR VENTS MINIMUM 10'-0" FROM EDGE OF ROOF. 

VENTS SHALL NOT BE TERMINATED OUT EXTERIOR WALLS.

SEE 8/H3.0 FOR GAS PIPING SUPPORT. SEE 7/H3.0 FOR SPACING.1

KEYNOTES
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STRUT SUPPORT SYSTEM

PIPE CLAMP 

B-LINE B2000 SERIES

PLASTIC COATED FOR COPPER TUBING. 

PROVIDE VIBRA CUSHION AT CLAMPS FOR 

REFRIGERATION LIQUID PIPING.

THREADED MILD STEEL BLACK 

OR ZINC PLATED FINISH, 

THREADED ROD. (TYP)

8" AND SMALLER :

CARBON STEEL ADJUSTABLE 

BAND HANGER MSS SP-58 

TYPE 10 (B-LINE FIG. 200). 

PLASTIC COATED FOR COPPER 

TUBNG (B-LINE FIG. 200C).

ALL SIZES:

CARBON STEEL STANDARD 

CLEVIS HANGER MSS SP-58 TYPE 

1 (B-LINE FIG. B3100). PLASTIC 

COATED FOR COPPER TUBNG (B-

LINE FIG. B3100C).

HANG FROM BEAM 

CLAMPS, CONCRETE 

INSERTS, UNI-STRUT, 

STRUCTURAL STEEL OR 

WALL BRACKET. (TYP)

MAX. SPACING BETWEEN PIPE SUPPORTS AND MIN. HANGER ROD SIZES

PIPE SIZE
WATER VAPOR NAT. GAS

1/4"-1/2"

3/4"

1"

1 1/4"

1 1/2"

2"

2 1/2"

3"

4"

7'

7'

7'

7'

9'

10'

11'

12'

12'

8'

9'

9'

9'

12'

12'

12'

12'

12'

6'

8'

8'

10'

10'

10'

10'

10'

10'

6"

8"

10"

12"

12'

12'

12'

12'

12'

12'

10'

MSS = MANUFACTURER'S STANDARDIZATION SOCIETY

- INSTALL ADDITIONAL HANGERS WITHIN 12" OF ELBOWS AND TEES AND AT CONCENTRATED LOADS,

  INCLUDING VALVES, FLANGES AND STRAINERS 2 1/2" AND LARGER.

14"

16"

MAX VERT. (1)

12'

12'

15'

(1) SUPPORT AT MINIMUM EVERY FLOOR LEVEL OR SPACING LISTED.

STEEL

WATER VAPOR

5'

5'

6'

7'

8'

8'

9'

10'

12'

12'

-

-

-

-

-

10'

COPPER PVC 

CPVC
PEX

MIN. ROD

4'

4'

4'

4'

4'

4'

4'

4'

4'

32"

32"

32"

32"

32"

-

-

-

-

4'

4'

4'

4'

-

-

4'

4'

10'

12'

12'

12'

12'

15'

-

-

-

-

-
-

6'

7'

8'

9'

10'

11'

12'

12'

12'

12'

-

-

-

-

-

10'

-

-

-

-

10'

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

-

PLASTIC PIPEMETAL PIPE

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

3/8"

1/2"

5/8"

5/8"

3/4"

-

1/2"

w MIN.  r  = 1.0

w

TURNING VANES.  

NOT ALLOWED IN 

PROCESS DUCTWORK

A
IR

F
L
O

W ACCESS PANEL FOR

RETURN, EXHAUST,

AND OUTSIDE AIR

NOT PERMITTED

d= bxa

b+c
e= cxa

b+c

d e

b c

a

w+h

2

wxh

DUCT a

a
4

NOT PERMITTED WHERE TEE

WITH TURNING VANES IS

SHOWN ON PLANS

TEE WITH

TURNING VANES

SQUARE TO

ROUND TRANSITION RECTANGULAR TAKEOFF 

FROM A RECTANGULAR DUCT

DUCT ELBOWS

r

TURNING VANES.  

NOT ALLOWED IN 

PROCESS DUCTWORK

a

a
4

ROUND TAKEOFF FROM 

RECTANGULAR DUCT

b

b=      (3" MAX)a
8

NOT APPLICABLE TO VAV BOX 

TAKEOFFS OR SINGLE GRILLE TAKEOFFS

a

a
4

NOT PERMITTED WHERE TEE

WITH TURNING VANES IS

SHOWN ON PLANS

RECTANGULAR TAKEOFF 

FROM A ROUND  DUCT

bb

b=      (3" MAX)a
4

b=      (3" MAX)a
4

FLEX CONNECTION. (TYP)

SUPPLY AND RETURN AIR DUCT 

(WHERE APPLICABLE) - SEE PLAN 

FOR SIZE AND CONTINUATION.
FILL VOID BETWEEN

DECK AND DUCT WITH

MINERAL WOOL INSUL.

3/8" HARDBOARD (ON

METAL DECK ONLY)

ROOF MOUNTED UNIT SHEET METAL ANGLE AROUND

DUCTWORK TO ENCLOSE 

OPENING IN ROOF DECK BY H.C.

(2) LAYERS OF 6" FIBERGLASS 

BATT INSULATION WHERE 

REQUIRED BY SCHEDULE.

UNIT BALLASTINSULATION

ROOF INSULATION.

ROOF DECK.

ROOFING, FLASHING AND 

CURB INSULATION BY 

ROOFING CONTRACTOR.

NEOPRENE GASKET 

BY UNIT MFR.

2" RIGID 6 PCF FIBERGLASS 

INSULATION BY H.C.

INSULATED PREFAB CURB 

FURNISHED BY MFR.

INSTALLED BY G.C.  SEE SCHED.

FOR TYPE AND HEIGHT.

BLOCKING UNDER CURB BY G.C. SO 

TOP OF CURB IS LEVEL AND AS REQ'D 

TO RAISE TOP OF CURB HEIGHT 

ABOVE INSULATION TO ROOFING 

MFR MINIMUM REQUIREMENTS.

RTU-3 YES NO

RTU-2 YES NO

RTU-1 YES NO

4 1/2"

3 1/4"

NOTES:

- MANUALLY FILL TRAP ON INITIAL START-UP.

SQUARE HEAD 

PLUG (TYP.)

PIPE SIZE NOT LESS THAN 

DRAIN PAN CONNECTION SIZE, 

PITCH AT 1/4" PER FOOT

CONNECTION 

AT RTAC

ROOF

PIPE TO WITHIN 6" OF ROOF. 

EXTEND PIPING SO IT DOES 

NOT DISCHARGE WHERE ROOF 

IS PITCHED TO CURB.

24 GA. SHEET METAL

PLENUM BOX.  PAINT

INTERIOR BLACK.

ACOUSTICALLY LINE AT

TRANSFER AND RETURN

GRILLES AND PAINT

FASTENERS BLACK.

MINIMUM 8" DEPTH

GRILLE NECK SIZE

RETURN, EXHAUST OR

TRANSFER GRILLE

FLEXIBLE DUCT

(# AS SCHEDULED -

EITHER LOCATION)

"PIPE PIER INC"

PIPE SUPPORT BLOCK - MODEL

PP50 FOR PIPE SIZES < 2 1/2",

MODEL PP150 FOR PIPE SIZES

BETWEEN 2 1/2" AND 5", MODEL

PP300 FOR PIPE SIZES 6" AND 8",

MODEL PP600 FOR PIPE SIZES 10" 

AND 12"

UNI-STRUT RIGID PIPE 

CLAMP

GAS PIPE

NOTE:

EITHER METHOD SHOWN IN THIS DETAIL IS ACCEPTABLE.

PROVIDE SINGLE PLY OF ROOFING

MATERIAL NOT ADHERED TO

BUILDING ROOF UNDER PIPE

STAND TO ENSURE INTEGRITY OF

ROOFING SYSTEM IS NOT

DAMAGED

GAS PIPE

"MIRO INDUSTRIES"

MODEL PIPE SUPPORT 

WITH SPACER

PROVIDE SINGLE PLY OF ROOFING

MATERIAL NOT ADHERED TO

BUILDING ROOF UNDER PIPE PIER

TO ENSURE INTEGRITY OF

ROOFING SYSTEM IS NOT

DAMAGED

RTAC

CURB FURNISHED BY RTAC

MFR. INSTALLED BY G.C.  SEE

SCHED. FOR TYPE AND HEIGHT.

BLOCKING UNDER CURB BY G.C. SO TOP

OF CURB IS LEVEL AND AS REQ'D TO

RAISE TOP OF CURB HEIGHT ABOVE

INSULATION TO ROOFING MFR.

MINIMUM REQUIREMENTS

BLOCKING ON TOP OF INSULATION

4 x 4 BLOCK BELOW

ENTIRE PERIMETER OF CURB

BELOW ROOF DECK BY G.C.

ROOFING AND FLASHING BY

G.C.

NEOPRENE GASKET

HIGH- DOMED, CAPPED, GASKETED

FASTENERS (APPROX. 18" O/C AND

MINIMUM TWO FASTENERS PER SIDE)

1/2"∅ BOLTS 12" O.C. -

(4) BOLTS MIN. PER SIDE

SEISMIC RESTRAINT BRACKET

ROOFTOP UNIT BASE RAIL

SECURE SEISMIC BRACKET

WITH S.S. SCREWS

6'-0" MAX.
PER NFPA 54 -

2012 - 9.6.4.1

SHUTOFF VALVE

GAS REGULATOR (WHERE 

REQUIRED).  DO NOT 

LOCATE RELIEF VENT WITHIN 

5' OF FLUE EXHAUST OR 10' 

FROM AN OUTSIDE AIR 

INTAKE. TERMINATE VENT 

FACING DOWN.

UNION

3
" 

M
IN

. 
P

E
R

N
F
P

A
 5

4
 -

2
0
1
2
 -

9
.6

.7

GAS SUPPLY PIPING

(SEE PLAN FOR SIZE)

GAS FIRED

EQUIPMENT

VERTICAL DROP 

INTO TEE REQUIRED

NFPA - 2012 - FIG. 

9.6.7

SEDIMENT TRAP

PROVIDE RISE UPSTREAM

OF SHUTOFF FOR

ROOFTOP EQUIPMENT

PIPE SIZE 

DOWNSTREAM

OF REGULATOR TO

MATCH CONNECTION

SIZE OF EQUIPMENT

PLUGGED TEE ON EACH 

SIDE OF REGULATOR

EXTERIOR

6'-0" MAX.
PER NFPA 54 -

2012 - 9.6.4.1

SHUTOFF VALVE

GAS REGULATOR 

(WHERE REQUIRED).

UNION

3
" 

M
IN

. 
P

E
R

N
F
P

A
 5

4
 -

2
0
1
2
 -

9
.6

.7

GAS SUPPLY PIPING

(SEE PLAN FOR SIZE)

GAS FIRED

EQUIPMENT

VERTICAL DROP 

INTO TEE REQUIRED

NFPA - 2012 - FIG. 

9.6.7

SEDIMENT TRAP

PIPE SIZE 

DOWNSTREAM

OF REGULATOR TO

MATCH CONNECTION

SIZE OF EQUIPMENT
PLUGGED TEE ON EACH 

SIDE OF REGULATOR

INTERIOR

1 1/4"

6
"

1
2
"

UNION

FLOOR

3/4" VALVED 

CONNECTION TO 

GRIDDLE

SHUTOFF VALVE

CEILING

SEDIMENT TRAP

NOTE:

- SEE KITCHEN PLANS FOR

  EQUIPMENT LOCATION.

. .

3/4" VALVED CONNECTION 

TO CONVECTION OVEN

1"

1 1/4"

EMERGENCY GAS SHUTOFF VALVE

FURNISHED WITH HOOD SUPRESSION 

SYSTEM

6
'-

0
" 

M
IN

.

HOOD

HOLD PIPING TIGHT 

TO WALL (TYP.)

GAS PRESSURE REGULATOR 450 

CFH @ 2 PSIG TO 7" W.C. BY H.C.

UNION

FLOOR

SHUTOFF VALVE

CEILING

EMERGENCY GAS SHUTOFF VALVE

FURNISHED WITH HOOD SUPRESSION 

SYSTEM

SEDIMENT TRAP

NOTE:

- SEE KITCHEN PLANS FOR

  EQUIPMENT LOCATION.
1"

1 1/4"

3/4" VALVED CONNECTION 

TO RICE COOKER (TYP. OF 5)

HOOD

HOLD PIPING 

TIGHT TO WALL 

(TYP.)

. 6
"

.

1
2
"

GAS PRESSURE REGULATOR 175 

CFH @ 2 PSIG TO 7" W.C. BY H.C.

1 1/4"

6
'-

0
" 

M
IN

.

UTILITY CABINET

©2021

SHEET ISSUE

REVISIONS

SHEET NUMBER

PROJECT INFORMATION

PROFESSIONAL SEAL

SHEET DATES

JOB NUMBER

EXCEL ENGINEERING, INC.

ARCHITECTS ● ENGINEERS ● SURVEYORS

Always a Better Plan
100 Camelot Drive
Fond Du Lac, WI 54935
Phone: (920) 926-9800
www.EXCELENGINEER.com

5
/1

6
/2

0
2
2
 8

:5
7
:2

8
 A

M

C
:\

U
se

rs
\n

ic
k
k
\D

o
c
u

m
e
n

ts
\2

1
6
4
1
6
0
_H

V
A

C
_C

e
n

tr
a
l_

(V
2
1
)_

n
ic

k
.k

R
X

Q
E
7
.r

v
t

OCT. 21, 2021

P
R

O
P

O
SE

D
 B

U
IL

D
IN

G
 R

EN
O

V
A

TI
O

N

H
A

W
A

II
A

N
 B

R
O

S 
-

ST
R

: 4
4

1
6

3
0

 W
 H

W
Y 

5
0

  ●
O

'F
A

LL
O

N
, I

L 
6

2
2

6
9

H3.0

2164160

HVAC DETAILS

NOT TO SCALEH3.0

UNINSULATED PIPE HANGER DETAIL6

NOT TO SCALEH3.0

PIPE SUPPORT SCHEDULE7

NOT TO SCALEH3.0

DUCT FITTING DETAILS1

NOT TO SCALEH3.0

ROOF MOUNTED UNIT DETAIL9
NOT TO SCALEH3.0

RTU CONDENSATE DRAIN TRAP PIPING DETAIL11

NOT TO SCALEH3.0

GRILLE PLENUM BOX DETAIL2

NOT TO SCALEH3.0

GAS PIPE SUPPORT ON ROOF DETAIL8

MAR. 11, 2022

APR. 25, 2022

MAY 16, 2022

AD1

CB1

CB2

NOT TO SCALEH3.0

SEISMIC ROOF CURB DETAIL10

NOT TO SCALEH3.0

GAS PIPE CONNECTION DETAIL5

NOT TO SCALEH3.0

KITCHEN EQUIPMENT GAS PIPING DETAIL3

NOT TO SCALEH3.0

KITCHEN EQUIPMENT GAS PIPING DETAIL4

CB2



ROOF DECK

ROOF INSULATION

ROOFING AND 

FLASHING BY

ROOFING CONTRACTOR

INSULATED PREFAB CURB. 

EQUIPMENT BASE

BLOCKING UNDER CURB SO TOP OF 

CURB IS LEVEL AND AS REQ'D TO 

RAISE TOP OF CURB HEIGHT ABOVE 

INSULATION TO ROOFING MFR 

MINIMUM REQUIREMENTS.

EXHAUST FAN BASE

INSULATION

VENTED CURB

3" FIRE RATED 

INSULATION TO

MIN. 18" ABOVE ROOF 

DECK

6" MIN.

GREASE 

RESERVOIR

GREASE 

DUCT

HANDLE

DRAIN 

WITH PLUG

CLEANOUT DOOR. INSTALL 

LIQUID TIGHT.

MIN. 1"

MIN. 12"

GREASE RESERVOIR 

FULL WIDTH OF DUCT

.

SEE DETAIL 1/H3.1

FOR ADDITIONAL 

ROOF CURB DETAIL

EXHAUST FAN BASE

INSULATION

VENTED CURB

INSULATION TO

MIN. 18" ABOVE ROOF DECK

6" MIN.

SEE DETAIL 1/H3.1

FOR ADDITIONAL 

ROOF CURB DETAIL

INSULATION

2" DRIP PAN SEAL

JOINTS WATERTIGHT

DUCT ACCESS PANEL

BACKDRAFT DAMPER 

FURNISHED BY E.F. 

MANUFACTURER, 

INSTALLED BY H.C.

EXHAUST FAN BASE

M
IN

. 
1
2
"

SEE DETAIL 1/H3.1

FOR ADDITIONAL 

ROOF CURB DETAIL

FILL VOID WITH SPRAY 

POLYURETHANE FOAM. 

TRIM AT ROOF DECK.

6" MIN

MIN. 18"

ROOF DECK

INSULATION

STAINLESS STEEL CLAMPING

RING. CLAMP TO PIPE IF

INSULATION REQUIRED TO BE

CONTINUOUS. INSULATE OVER

CLAMP.

SPLICING CEMENT

PRE-MOLDED PIPE SEAL

IN-SEAM SEALANT.

APPLY 1/2" FROM INSIDE

EDGE OF PIPE SEAL

FLANGE.

PRE-MOLDED PIPE

SEAL WITH INTACT

RIB AT TOP EDGE.

LAP SEALANT

1/4" - 1/2" MAX

EXTERIOR OF PIPE OR INSULATION.

CORE DRILL HOLE (VERIFY

SIZE AND LOCATION WITH

STRUCTURAL ENGINEER FOR

CONCRETE AND PRECAST

FLOORS) 

FILL VOID WITH SPRAY 

POLYURETHANE FOAM. 

TRIM AT ROOF DECK. 

.

1/4" - 1/2" MAX

CORE DRILL HOLE (VERIFY SIZE

AND LOCATION WITH

STRUCTURAL ENGINEER FOR

CONCRETE AND PRECAST ROOF)

FILL VOID

WITH SPRAY 

POLYURETHANE FOAM. 

TRIM AT ROOF DECK

COVER ROOF DECK INSIDE

CURB WITH INSULATION TO

MATCH ROOF INSULATION

OR FILL CURB SPACE WITH

FIBERGLASS INSULATION.

STAINLESS STEEL CLAMP. CLAMP TO 

PIPE IF INSULATION REQUIRED TO 

BE CONTINUOUS. INSULATE OVER 

CLAMP.

GRADUATED STEP

EPDM RUBBER BOOT. PROVIDE 

QUANITITY AND SIZES AS REQ'D.

ACRYLIC CLAD THERMOPLASTIC

CURB COVER

NOTE:

- PROVIDE ONE SPARE BOOT PER CURB FOR 

  ELECTRICAL CONDUIT.

EXTERIOR OF PIPE OR

INSULATION

SEE DETAIL 11/H3.0

FOR ADDITIONAL ROOF 

CURB DETAIL

GALVANIZED FASTENING 

SCREWS

.

2x6 TREATED 

WOOD NAILER

ROOF INSULATION

ROOF DECK

GALVANIZED STEEL

COUNTERFLASHING

16" HIGH 18 GA GALV. STEEL

RAIL.  FURNISHED BY H.C.,

INSTALLED BY G.C.

FILL VOID WITH FIBERGLASS

INSULATION.

INTEGRAL BASE PLATE

CONTINUOUSLY WELDED.

ROOFING AND FLASHING BY

ROOFING CONTRACTOR

BLOCKING UNDER RAIL BY G.C. SO TOP 

OF RAIL IS LEVEL AND AS REQ'D TO RAISE 

TOP OF RAIL HEIGHT ABOVE INSULATION 

TO ROOFING MFR MINIMUM 

REQUIREMENTS.

1/4" Ø x 4" LONG 'SIMPSON' 

SDS SCREWS (2) EA. SIDE 

4x4 BLOCKING EACH SIDE OF 

RAIL w/ (4) 16d TOE OR END 

NAILS EA. END BY 

LANDLORD

"PIPE PIER INC"

PIPE SUPPORT BLOCK - MODEL

PP50

UNI-STRUT RIGID PIPE 

CLAMP - INSTALL OVER 

INSULATION AND JACKET OF 

INSULATED PIPING.

REFRIGERANT PIPE

PROVIDE SINGLE PLY OF ROOFING

MATERIAL NOT ADHERED TO

BUILDING ROOF UNDER PIPE PIER

TO ENSURE INTEGRITY OF

ROOFING SYSTEM IS NOT

DAMAGED

INSULATED REFRIGERANT PIPE

NOTES:

-SEE 7/H3.0 FOR PIPE SPACING.

-PROVIDE DIELECTRIC BREAK AT ALL    

UNINSULATED PIPING.
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2164160

HVAC DETAILS

NOT TO SCALEH3.1

TYPICAL ROOF CURB DETAIL1

NOT TO SCALEH3.1

EXHAUST FAN DETAIL (EF-1)2

NOT TO SCALEH3.1

EXHAUST FAN DETAIL (EF-2)3

NOT TO SCALEH3.1

EXHAUST FAN DETAIL (EF-3 & EF-4)4

MAR. 11, 2022

APR. 25, 2022

AD1

CB1

NOT TO SCALEH3.1

ROOF PIPE BOOT PENETRATION DETAIL5

NOT TO SCALEH3.1

ROOF PIPE CURB PENETRATION DETAIL6

NOT TO SCALEH3.1

EQUIPMENT SUPPORT RAIL DETAIL7

NOT TO SCALEH3.1

REFRIGERANT PIPE SUPPORT ON ROOF DETAIL8

CB1
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2164160

HVAC SCHEDULES

MAR. 11, 2022

APR. 25, 2022

AD1

CB1(6) PROVIDE GRILLE WITH LAY-IN FRAME AND MODEL TRM-S MOUNTING FRAME TO INSTALL GRILLE.

(4) BLADES IN HORIZONTAL DIRECTION.

(2) NECK SIZE INDICATED ON PLAN AT GRILLE IDENTIFICATION.

(1) VOLUME DAMPER AT THE GRILLE INDICATED BY A "D" AFTER THE GRILLE DESIGNATION. EXAMPLE: EG1S-8D IS EG1S-8 WITH A DAMPER.

- ACCEPTABLE MANUFACTURERS: TITUS, PRICE, CARNES, METALAIRE, ANEMOSTAT, KRUEGER, NAILOR.

2S LOUVERED SEE DWG. (2) - STEEL (1) WHITE SURFACE MOUNT 350R (4) "TITUS"

1S-6 LOUVERED 0-75 8 X 8 6" STEEL (1) WHITE (6) 350RL "TITUS"

SIZE DIA.

NO. TYPE RANGE FACE DUCT. MAT'L DMPR FINISH FRAME MODEL REMARKS

CFM NECK/ FLEX. VOL.

EXHAUST GRILLE SCHEDULE (EG)

(5) DUCTWORK AND SUPPORT MINIMUM 18 GA NO. 2B MILL ROLLED FINISH S.S. OR 16 GA. STEEL.  WELD FINISH SHALL BE AS WELDED.

(4) INSULATE CONCEALED DUCTWORK AND SURFACES OF TYPE 1 KITCHEN HOODS WITH (2) LAYERS OF 1 1/2" FIRE RATED INSULATION.

(2) INSULATE FROM 18" UPSTREAM OF THE BACKDRAFT OR MOTOR OPERATED DAMPER TO THE POINT WHERE THE DUCT EXITS THE BUILDING.

- ALL JOINTS, LONGITUDINAL AND TRANSVERSE SEAMS AND CONNECTIONS IN DUCTWORK SHALL BE SEALED PER 2015 IECC 403.2.9.

GALV. STEEL:  ASTM A653, LOCK FORMING QUALITY, 1.25 OUNCES/ S.F. ZINC COATING (G90 IN ACCORDANCE WITH ASTM A90 BOTH SIDES).

MATERIALS:

CONCEALED = HIDDEN FROM VIEW BY WALLS AND CEILINGS.

N.R. = NOT REQUIRED

EXHAUST TYPE II KITCHEN HOOD CONCEALED GALV. ST. -3" 1.5" FLEX. F.G. 1.5" FLEX. F.G. N.R.

EXHAUST TYPE I KITCHEN HOOD CONCEALED (5) -3" (4) (4) N.R.

EXHAUST UPSTREAM OF FAN, RE CONCEALED GALV. ST. -1" 1.5" FLEX. F.G. (2) 1.5" FLEX. F.G. (2) N.R.

RETURN UPSTREAM OF FAN CONCEALED GALV. ST. -1" 1" ALD (1) N.R. N.R.

SUPPLY SINGLE ZONE SYSTEMS EXPOSED IN ROOMS SERVED BY UNIT GALV. ST. +1" 1" ALD (1) N.R. N.R.

SUPPLY SINGLE ZONE SYSTEMS CONCEALED GALV. ST. +1" 1.5" FLEX. F.G. 1.5" FLEX. F.G. N.R.

CLASS DUCT DUCT

SERVICE LOCATION MAT'L PRESS. RECTANGULAR ROUND JACKET

DUCT SMACNA INSULATION INSUL.

DUCTWORK AND DUCTWORK INSULATION SCHEDULE

(6) PROVIDE GRILLE WITH LAY-IN FRAME AND MODEL TRM-S MOUNTING FRAME TO INSTALL GRILLE.

(5) PROVIDE MOLDED FIBERGLASS INSULATION BLANKET ON BACK SIDE OF GRILLE.

(4) FRONT BLADES IN THE HORIZONTAL DIRECTION.

(3) NUMBER OF THROW DIRECTION INDICATED ON PLAN BY GRILLE SHADING. SHADED QUADRANT DOES NOT HAVE AIRFLOW.

(2) NECK SIZE INDICATED ON PLAN AT GRILLE IDENTIFICATION.

(1) VOLUME DAMPER AT THE GRILLE INDICATED BY A "D" AFTER THE GRILLE DESIGNATION. EXAMPLE: SG1S-8D IS SG1S-8 WITH A DAMPER.

- NOT ALL SUPPLY GRILLES SCHEDULED ARE USED ON THE PROJECT.

- ACCEPTABLE MANUFACTURERS: TITUS, PRICE, CARNES, METALAIRE, ANEMOSTAT, KRUEGER, NAILOR.

3S-8 PLAQUE 76-275 12 X 12 8" STEEL (1) WHITE (6) (3) OMNI "TITUS" (5)

3S-6 PLAQUE 0-75 12 X 12 8" STEEL (1) WHITE (6) (3) OMNI "TITUS" (5)

2S DBL DEFL. SEE DWG (2) - STEEL (1) WHITE SURFACE MOUNT DBL DEFL. (4) 300R "TITUS"

1-16 PERF. 526-650 16" 16" STEEL (1) WHITE LAY-IN (3) PAS "TITUS" (5)

1-14 PERF. 426-525 14" 14" STEEL (1) WHITE LAY-IN (3) PAS "TITUS" (5)

1-12 PERF. 326-425 12" 12" STEEL (1) WHITE LAY-IN (3) PAS "TITUS" (5)

1-10 PERF. 251-325 10" 10" STEEL (1) WHITE LAY-IN (3) PAS "TITUS" (5)

1-8 PERF. 76-250 8" 8" STEEL (1) WHITE LAY-IN (3) PAS "TITUS" (5)

1-6 PERF. 0-75 6" 6" STEEL (1) WHITE LAY-IN (3) PAS "TITUS" (5)

SIZE DIA.

NO. TYPE RANGE FACE DUCT MAT'L DMPR FINISH FRAME THROW MODEL REMARKS

CFM NECK/ INLET VOL.

SUPPLY GRILLE SCHEDULE (S.G.)

(4) BLADES IN HORIZONTAL DIRECTION.

(2) NECK SIZE INDICATED ON PLAN AT GRILLE IDENTIFICATION.

(1) VOLUME DAMPER AT THE GRILLE INDICATED BY A "D" AFTER THE GRILLE DESIGNATION. EXAMPLE: RG1S-8D IS RG1S-8 WITH A DAMPER.

- NOT ALL RETURN GRILLES SCHEDULED ARE USED ON THE PROJECT.

- ACCEPTABLE MANUFACTURERS: TITUS, PRICE, CARNES, METALAIRE, ANEMOSTAT, KRUEGER, NAILOR.

3S LOUVERED SEE DWG. (2) - STEEL (1) WHITE SURFACE MOUNT 33R (4) "TITUS"

2S LOUVERED SEE DWG. (2) - STEEL (1) WHITE SURFACE MOUNT 350R (4) "TITUS"

1-18 PERF. 2,000 24 X 24 18" STEEL (1) WHITE LAY-IN PAR "TITUS"

1-16 PERF. 1,600 24 X 24 16" STEEL (1) WHITE LAY-IN PAR "TITUS"

1-14 PERF. 1,100 24 X 24 14" STEEL (1) WHITE LAY-IN PAR "TITUS"

1-12 PERF. 750 24 X 24 12" STEEL (1) WHITE LAY-IN PAR "TITUS"

1-10 PERF. 450 24 X 24 10" STEEL (1) WHITE LAY-IN PAR "TITUS"

1-8 PERF. 250 24 X 24 8" STEEL (1) WHITE LAY-IN PAR "TITUS"

1-6 PERF. 75 24 X 24 6" STEEL (1) WHITE LAY-IN PAR "TITUS"

SIZE DIA.

NO. TYPE CFM FACE DUCT. MAT'L DMPR FINISH FRAME MODEL REMARKS

MAX. NECK/ FLEX. VOL.

RETURN GRILLE SCHEDULE (RG)

- ACCEPTABLE MANUFACTURERS: ENVIRO-FAN, LEADING EDGE, AIRUS

1 SEE DWG. 620 - BETWEEN TRUSSES 1,640 0.46 - 31 NO NO WHITE 15 LBS D-25-EC "AIRIUS"

CABLE

NO. LOC. CFM DIA. HEIGHT RPM AMPS HP WATTS CAGE SUPPORT COLOR WEIGHT MODEL REMARKS

FAN INSTALLATION HEIGHT MAX. PROTECTIVE SECONDARY

DESTRATIFICATION FAN SCHEDULE (D.F.)

10 YEAR WARRANTY IN MATERIAL AND WORKMANSHIP.  INSTALL PER MFR INSTALLATION INSTRUCTIONS.

(3) VIEGA MEGAPRESS FITTING COMPLYING WITH ASTM A420 OR ASME B16.3.  HNBR SEAL FOR GAS.

(2) ASTM F656 SOLVENT WELD WITH ASTM D2564 CLEAR SOLVENT CEMENT.

(1) AWS A5.8 BCuP SILVER/PHOSPHOROUS/COPPER ALLOY BRAZING WITH MELTING RANGE OF 1190 TO 1480 DEG F.

COND. DRAIN ALL X 40 X (2)

REFR. SUCTION AND LIQUID ALL X X (1)

GAS REGULATOR VENTS ALL SIZES X X X 40 X X X X (3) 125/150

GAS (OUTDOOR) 1/2"- 4" X X X 40 X X X X (3) 125/150

GAS (INDOOR  ≤ 5 PSIG) 1/2" - 3" X X X 40 X X X X (3) 125/150

SERVICE SIZE F E S CLASS

PIPE
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STEEL COPPER PLASTIC PEX

PIPE SCHEDULE

(1) CONTINUE INSULATION INTO THE COIL MODULE TO THE COOLING COIL.

REFRIGERATION LIQUID ALL N.R. N.R. - - - - -

REFRIGERATION SUCTION INDOORS ELASTOMERIC FOAM N.R. 1/2" 1" 1" 1" 1"

REFRIGERATION SUCTION OUTDOORS (1) ELASTOMERIC FOAM PVC 1/2" 1" 1" 1" 1"

TYPE < 1" 1" - 1.25" 1.5" - 3" 4" - 6" > 6"

SERVICE LOCATION INSULATION JACKET PIPE SIZE

PIPE INSULATION SCHEDULE

(1) IF MOUNTING HEIGHT NOT INDICATED ON PLAN, MOUNT HEATER AT MINIMUM HEIGHT 8'-0" AFF.

- QUARTZ TUBE RADIANT HEATING TYPE RADIANT ELEMENT WITH HIGH THERMAL SHOCK CHARACTERISTICS.

- ONE PIECE, SNAP-OUT, 0.30 GOLD ANODIZED ALUMINUM REFLECTOR WITH A 60 DEGREE SYMMETRICAL BEAM ANGLE.

- 20-GAUGE COLD ROLLED STEEL ENCLOSURE FINISHED IN A POLYESTER PGIC POWER PAINT.

- ACCEPTABLE MANUFACTURERS: BERKO, Q-MARK, MARKEL.

1 5,100 1,500 3.375" 5.5" 46" SEE DWG. 120/1 WALL SWITCH JRK41512 BERKO

A.F.F. (1)

NO. BTU WATT HEIGHT DEPTH LENGTH HEIGHT VOLTS CONTROL MODEL REMARKS

CABINET

ELECTRIC RADIANT HEATER SCHEDULE (E.R.H.)

PROTECTION, BUILT-IN FAN DELAY CONTROLS, 16 GAUGE FRONT BAR GRILLE.

- PROVIDE ALL EWH'S WITH PREWIRED DISCONNECT SWITCH, PREWIRED AUTOMATIC RESET THERMAL OVERLOAD

-  ACCEPTABLE MANUFACTURERS: BERKO, RAYWALL, Q-MARK, MARKEL.

1 100 60 122 6.8 2 INTEG., PREWIRED, TAMPER-RESISTANT 3-3/4" 12" FRC-4020 WHITE "BERKO"

DEPTH AFF

NO. CFM F F MBH KW THERMOSTAT RECESS HGT. MODEL COLOR REMARKS

EAT LAT HTG CABINET

ELECTRIC WALL HEATER SCHEDULE -  (E.W.H.)

- PROVIDE WITH CDMW WALL MOUNTING BRACKET

- PROVIDE 3-SPEED PULL CHAIN SPEED SWITCH MOUNTED ON FAN HOUSING.

- ACCEPTABLE MANUFACTURERS: MARLEY, BERKO, Q-MARK.

1 BOLT ON 2,650 - 1/15 120/1 1.2 12 B12P MARLEY

NO. TYPE CFM " W.C. HP VOLTS AMPS SIZE (IN.) MODEL REMARKS

S.P. MOTOR BLADE

CIRCULATING FAN SCHEDULE (C.F.)

CB1

CB1

CB1

CB1

CB1

CB1

CB1

(28) MOUNT RELAY ON WALL NEAR ELECTRICAL PANEL THAT SERVES FAN. COORDINATE LOCATION WITH ELECTRICAL CONTRACTOR.

(8) EC SHALL PROVIDE WALL SWITCH.

(6) SMOKE DETECTOR PROVIDED WITH RTU TO SHUT DOWN UNIT ON SMOKE DETECTION.

(4) EC SHALL WIRE 24V FROM CO2 DETECTOR ALARM OUTPUT TO RELAY.  TURN ON EF-3 UPON CO2 ALARM FROM DETECTOR.

FROM HOOD CONTROL PANEL TO FANS.  COORDINATE INSTALLATION WITH KITCHEN EQUIPMENT SUPPLIER.

(3) HOOD EXHAUST FANS CONTROLLED THRU HOOD CONTROL PANEL MOUNTED ON HOOD-3.  EC SHALL INSTALL CONTROL WIRING FURNISHED BY FAN MANUFACTURER

(2) DISCONNECT FACTORY MOUNTED AND PREWIRED BY EQUIPMENT MANUFACTURER.

- FURNISH MOTOR STARTERS TO E.C. FOR INSTALLATION AND WIRING WHEN THE STARTER SCHEDULE CALLS FOR H.C. TO FURNISH.

- VERIFY VOLTAGE AND PHASE WITH ELECTRICAL CONTRACTOR BEFORE ORDERING EQUIPMENT.

- ACCEPTABLE MANUFACTURERS: ALLEN BRADLEY, CUTLER HAMMER, SQUARE D, GENERAL ELECTRIC.

EC = ELECTRICAL CONTRACTOR PB = PUSH BUTTON 3R = NEMA 3R

HC = HEATING CONTRACTOR PL =LED PILOT LIGHT R = REQUIRED

EM = EQUIPMENT MANUFACTURER HOA = HAND-OFF-AUTO NR= NOT REQUIRED REC.=RECEPTACLE

FURNISHED BY: ACCESSORIES: DISCONNECT: REMARKS:

VFD= VARIABLE FREQUENCY DRIVE- SEE SPECS.

MOLDED CAST TYPE MOTOR CIRCUIT PROTECTOR (MAGNETIC PROTECTION ONLY).

COMB= COMBINATION: COMBINE MAGNETIC STARTER AND NON-FUSED DISCONNECT SWITCH IN COMMON ENCLOSURE. LOCKABLE IN OPEN POSITION,

TRANSFORMER IN EACH STARTER. FUSED PRIMARY AND SECONDARY, BOND UNFUSED LEG OF SECONDARY TO ENCLOSURE.

PROVIDE NEMA ICS 6, TYPE 1 ENCLOSURE AUXILIARY CONTACT(S) AS REQUIRED FOR CONTROL. PROVIDE 120V, 60 HZ, SECONDARY, 100VA FUSED MINIMUM,

TEMPERATURE: -20 DEGREE C TO +70 DEGREE C. PHASE CURRENT LOSS PROTECTION. PHASE CURRENT UNBALANCE PROTECTION (ADJUSTABLE 20-50%).

STATE OVERLOAD RELAY WITH USER SELECTABLE SETTINGS, CLASS 10, 20, AND 30; BUILT-IN MEMORY TO PREVENT HOT MOTOR RESTART. OPERATING

MAG= MAGNETIC: NEMA ICS 2, AC GENERAL PURPOSE CLASS A MAGNETIC ACROSS-THE-LINE CONTROLLER. DOUBLE BREAK SILVER ALLOY CONTACTS. NEMA SOLID

PURPOSE FLUSH MOUNTED ENCLOSURE WITH STAINLESS STEEL COVER PLATE IN FINISHED AREAS AND TYPE 1 SURFACE MOUNTED IN UNFINISHED AREAS.

ACTION AND DOUBLE BREAK SILVER ALLOY CONTACTS.  BIMETALLIC OR MELTING ALLOY TYPE THERMAL OVERLOAD UNITS.  NEMA ICS 6 GENERAL

MAN= MANUAL: NEMA ICS 2, AC GENERAL PURPOSE CLASS A MANUALLY OPERATED, FULL-VOLTAGE CONTROLLER WITH QUICK MAKE AND BREAK TOGGLE

CONTACT RATING, CONFIGURATION, AND COIL VOLTAGE SUITABLE FOR APPLICATION.

RELAY= UL LISTED MOTOR RATED RELAY WITH SEPARATE ENTRANCES FOR INPUT AND OUTPUT CONTACTS (RIBT SERIES), OVERRIDE SWITCH AND LED STATUS INDICATOR.

INTEG.= INTEGRAL: PROVIDED INTEGRAL WITH EQUIPMENT.

STARTER TYPE:

CF-1 1/15 - - - - 120 1 INTEG. INTEGRAL EM - - - R EC H.W. (8)

ERH-1 - 1.5 - - - 120 1 INTEG. INTEGRAL EM - - - R EC H.W. (8)

DF-1'S - - - - - 120 1 INTEG. INTEGRAL EM - - - R EC REC.

EWH-1 - 2 - - - 208 1 INTEG. INTEGRAL EM - - - R EM -

EF-4 1/4 - - - - 120 1 RELAY (28) HC - - - R EM (2) -

EF-3 1/4 - - - - 120 1 RELAY (28) HC - - - R EM (2) (4)

EF-2 1 - - - - 208 1 INTEG. INTEGRAL HC - - - R EM (2) (3)

EF-1 5 - - - - 208 3 VFD INTEGRAL HC - - - R EM (2) (3)

RTU-3 - - - 67.8 80 208 3 INTEG. INTEGRAL EM - - (6) R EM (2) -

RTU-2 - - - 81.5 90 208 3 INTEG. INTEGRAL EM - - (6) R EM (2) -

RTU-1 - - - 82.1 90 208 3 INTEG. INTEGRAL EM - - (6) R EM (2) -

BY CONTACT ORIES CONNECT BY

SYM. HP KW FLA MCA MOP VOLT PH. TYPE LOCATION FURN. AUX. ACCESS- DETECTOR DIS- FURN. REMARKS

ELECTRICAL DATA STARTER SMOKE DISCONNECT

ELECTRICAL/STARTER/DISCONNECT SCHEDULE



DEMOLITION PLAN NOTES
• ALL EQUIPMENT, DUCTWORK AND PIPING SHOWN "HEAVY 

DASHED" ARE TO BE DEMOLISHED. 

• ALL EQUIPMENT, DUCTWORK AND PIPING SHOWN "LIGHTER" 

ARE EXISTING TO REMAIN. 

• WHERE GRILLES ARE SHOWN TO BE REMOVED, REMOVE 

BRANCH DUCT. CAP AT MAIN IF MAIN REMAINS AND TAKEOFF 

IS NOT BEING USED FOR NEW GRILLE.

REMOVE ALL EXISTING DUCTWORK, 

GRILLES AND ASSOCIATED CONTROLS 

NOT SHOWN AS EXISITNG TO REMAIN.
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DEMOLITION PLAN NOTES
• ALL EQUIPMENT, DUCTWORK AND PIPING SHOWN "HEAVY 

DASHED" ARE TO BE DEMOLISHED. 

• ALL EQUIPMENT, DUCTWORK AND PIPING SHOWN "LIGHTER" 

ARE EXISTING TO REMAIN. 

REMOVE ALL GAS PIPING NOT SHOWN 

AS EXISITNG TO REMAIN.
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2" Captrate Grease-Stop Solo Filter

Made From 430 Stainless Steel

ETL Listed Grease Extracting Filters
CaptiveAire Captrate Solo Filter SHEET NO.
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