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AAD   AUTOMATIC AIR DAMPER AUTOMATIC AIR DAMPER AAV   AUTOMATIC AIR VENT AUTOMATIC AIR VENT ABS   ABSOLUTE ABSOLUTE ACCU   AIR COOLED CONDENSING AIR COOLED CONDENSING UNIT ACCUM  ACCUMULATOR ACCUMULATOR AC   AIR-CONDITIONING AIR-CONDITIONING ACU   AIR-CONDITIONING UNIT AIR-CONDITIONING UNIT ACV   AUTOMATIC CONTROL VALVE AUTOMATIC CONTROL VALVE AC   ALTERNATING CURRENT ALTERNATING CURRENT AD   ACCESS DOOR OR AREA ACCESS DOOR OR AREA DRAIN ADA    AMERICAN DISABILITIES ACT   AMERICAN DISABILITIES ACT AMERICAN DISABILITIES ACT ADD   ADDITION ADDITION ADJ   ADJUSTABLE ADJUSTABLE AFF   ABOVE FINISHED FLOOR ABOVE FINISHED FLOOR AHP   AIR HORSEPOWER AIR HORSEPOWER AHU   AIR HANDLING UNIT AIR HANDLING UNIT ALT   ALTITUDE OR ALTERNATE ALTITUDE OR ALTERNATE AMB   AMBIENT AMBIENT AMP   AMPERE (AMP, AMPS) AMPERE (AMP, AMPS) ANSI   AMERICAN NATIONAL  AMERICAN NATIONAL  STANDARDS INSTITUTE AP   ACCESS PANEL ACCESS PANEL APD   AIR PRESSURE DROP AIR PRESSURE DROP APPROX  APPROXIMATE(LY) APPROXIMATE(LY) AR   AIR RELIEF AIR RELIEF ARCH   ARCHITECT ARCHITECT ARV   AIR RELIEF VALVE AIR RELIEF VALVE AS   AIR SEPARATOR AIR SEPARATOR ATM   ATMOSPHERE ATMOSPHERE AVG   AVERAGE AVERAGE AWG   AMERICAN WIRE GAUGE AMERICAN WIRE GAUGE AXFL   AXIAL FLOW AXIAL FLOW BAL   BALANCE BALANCE BAPR   BAROMETRIC PRESSURE BAROMETRIC PRESSURE BARO   BAROMETER BAROMETER BBD   BOILER BLOWDOWN BOILER BLOWDOWN BBR   BASEBOARD RADIATOR BASEBOARD RADIATOR BCV   BUTTERFLY CHECK VALVE BUTTERFLY CHECK VALVE BCS   BUILDING CONTROL SYSTEM BUILDING CONTROL SYSTEM BD   BUTTERFLY DAMPER BUTTERFLY DAMPER BDD   BACKDRAFT DAMPER BACKDRAFT DAMPER BFV   BUTTERFLY VALVE BUTTERFLY VALVE BHP   BRAKE HORSEPOWER BRAKE HORSEPOWER BLDG   BUILDING BUILDING BOM   BILL OF MATERIAL BILL OF MATERIAL BP   BOILING POINT BOILING POINT BOT    BOTTOM BOTTOM BTU    BRITISH THERMAL UNIT BRITISH THERMAL UNIT BV   BALL VALVE BALL VALVE BYP   BYPASS BYPASS CAV   CONSTANT AIR VOLUME CONSTANT AIR VOLUME C/C, CC  COOLING COIL COOLING COIL CCW   COUNTER CLOCKWISE COUNTER CLOCKWISE CD   CONDENSATE DRAIN OR CONDENSATE DRAIN OR CEILING DIFFUSER CFM   CUBIC FEET PER MINUTE CUBIC FEET PER MINUTE CFOI   CONTRACTOR   CONTRACTOR   FURNISHED/OWNER  INSTALLED CFS   CUBIC FEET PER SECOND CUBIC FEET PER SECOND CH   CHILLER CHILLER CHCF   CHILLED WATER CHEMICAL CHILLED WATER CHEMICAL FEED CHKV   CHECK VALVE CHECK VALVE CHWM   CHILLED WATER MAKE-UP CHILLED WATER MAKE-UP CHWP   CHILLED WATER PUMP CHILLED WATER PUMP CHWPP  CHILLED WATER PRIMARY CHILLED WATER PRIMARY PUMP CHWR   CHILLED WATER RETURN CHILLED WATER RETURN CHWRP  CHILLED WATER   CHILLED WATER   RECIRCULATING PUMP CHWS   CHILLED WATER SUPPLY CHILLED WATER SUPPLY CHWSP  CHILLED WATER SECONDARY CHILLED WATER SECONDARY PUMP CI   CAST IRON CAST IRON CKT   CIRCUIT CIRCUIT CLG   CEILING CEILING CLGDIFF  CEILING DIFFUSER CEILING DIFFUSER CLGGRL  CEILING GRILLE CEILING GRILLE CLGHT  CEILING HEIGHT CEILING HEIGHT CO   CLEAN OUT CLEAN OUT CW   CLOCKWISE CLOCKWISE COEFF  COEFFICIENT COEFFICIENT COL   COLUMN COLUMN COMP   COMPRESSOR COMPRESSOR CONC   CONCRETE CONCRETE COND   CONDENSER CONDENSER CONST  CONSTRUCTION CONSTRUCTION CONT   CONTINUOUS CONTINUOUS CP   CONDENSATE PUMP CONDENSATE PUMP CPLG   COUPLING COUPLING CR   CONTROL RELAY CONTROL RELAY CSG   CASING CASING CT   COOLING TOWER COOLING TOWER CTR   COOLING TOWER RETURN COOLING TOWER RETURN CTS   COOLING TOWER SUPPLY COOLING TOWER SUPPLY CU   CONDENSING UNIT CONDENSING UNIT CV   CONTROL VALVE CONTROL VALVE CUFT   CUBIC FEET CUBIC FEET CUIN   CUBIC INCHES CUBIC INCHES CUYD   CUBIC YARD CUBIC YARD CUH   CABINET UNIT HEATER CABINET UNIT HEATER CW   COLD WATER COLD WATER CWP   CONDENSER WATER PUMP CONDENSER WATER PUMP CWR   CONDENSER WATER RETURN CONDENSER WATER RETURN CWS   CONDENSER WATER SUPPLY CONDENSER WATER SUPPLY DAP   DUCT ACCESS PANEL DUCT ACCESS PANEL DB   DECIBEL(S) OR DRY BULB DECIBEL(S) OR DRY BULB TEMPERATURE DC   DIRECT CURRENT DIRECT CURRENT DCI   DUCT COVERING INSULATION DUCT COVERING INSULATION DDC   DIRECT DIGITAL CONTROL DIRECT DIGITAL CONTROL DEG   DEGREE DEGREE DENS   DENSITY DENSITY DEPT   DEPARTMENT DEPARTMENT DH   DUCT HEATER DUCT HEATER DIA   DIAMETER DIAMETER DISCH   DISCHARGE DISCHARGE DLI   DUCT LINER INSULATION DUCT LINER INSULATION DMPR   DAMPER DAMPER DP   DEWPOINT DEWPOINT DPS   DIFFERENTIAL PRESSURE DIFFERENTIAL PRESSURE SENSOR DPT   DEWPOINT TEMPERATURE DEWPOINT TEMPERATURE DT   DELTA TEMPERATURE DELTA TEMPERATURE DUC   DOOR UNDERCUT DOOR UNDERCUT DWG   DRAWING DRAWING DWV   DRAIN, WASTE AND VENT DRAIN, WASTE AND VENT EAG   EXHAUST AIR GRILLE EXHAUST AIR GRILLE EAR   EXHAUST AIR REGISTER EXHAUST AIR REGISTER EAT   ENTERING AIR   ENTERING AIR   TEMPERATURE EBB   ELECTRIC BASE BOARD ELECTRIC BASE BOARD EC   ELECTRICAL CONTRACTOR ELECTRICAL CONTRACTOR ECON   ECONOMIZER ECONOMIZER ECU   EVAPORATIVE COOLING UNIT EVAPORATIVE COOLING UNIT EDBT   ENTERING DRY BULB ENTERING DRY BULB TEMPERATURE EDH   ELECTRIC DUCT HEATER ELECTRIC DUCT HEATER EER   ENERGY EFFICIENCY RATIO ENERGY EFFICIENCY RATIO EF, EXHFN  EXHAUST FAN EXHAUST FAN EFF   EFFICIENCY EFFICIENCY EL   ELEVATION ELEVATION ELEC   ELECTRIC ELECTRIC ELEV   ELEVATOR ELEVATOR EMER   EMERGENCY EMERGENCY ENCL   ENCLOSURE ENCLOSURE ENT   ENTERING ENTERING EQUIP   EQUIPMENT EQUIPMENT ESC   ESCUTCHEON ESCUTCHEON ESP   EXTERNAL STATIC  EXTERNAL STATIC  PRESSURE ET   EXPANSION TANK EXPANSION TANK EUH, EH  ELECTRIC UNIT HEATER ELECTRIC UNIT HEATER EWBT   ENTERING WET BULB  ENTERING WET BULB  TEMPERATURE EWH   ELECTRIC WATER HEATER ELECTRIC WATER HEATER EWT   ENTERING WATER  ENTERING WATER  TEMPERATURE EXCH   EXCHANGER EXCHANGER EXH   EXHAUST EXHAUST EXHFN  EXHAUST FAN EXHAUST FAN EXHHD  EXHAUST HOOD EXHAUST HOOD EXIST, (E), EXG EXISTING EXISTING EXP   EXPANSION EXPANSION EXT   EXTERIOR EXTERIOR F   FAHRENHEIT FAHRENHEIT FA   FACE AREA FACE AREA FC   FLEXIBLE CONNECTION FLEXIBLE CONNECTION FCU   FANCOIL UNIT FANCOIL UNIT FD   FIRE DAMPER FIRE DAMPER FH   FIRE HOSE FIRE HOSE FHC   FIRE HOSE CABINET FIRE HOSE CABINET FIN   FINISH FINISH FIXT   FIXTURE FIXTURE FLR   FLOOR FLOOR FLTR   FILTER FILTER FP   FIRE PROTECTION FIRE PROTECTION FPCV   FAN POWERED CONSTANT FAN POWERED CONSTANT VOLUME FPT   FAN POWERED TERMINAL FAN POWERED TERMINAL FPM   FEET PER MINUTE FEET PER MINUTE FPS   FEET PER SECOND FEET PER SECOND FPVAV  FAN POWERED VARIABLE FAN POWERED VARIABLE AIR     VOLUME VOLUME FRP   FIBER-GLASS REINFORCED FIBER-GLASS REINFORCED PLASTIC FSD   FIRE SMOKE DAMPER FIRE SMOKE DAMPER FSS   FLOW SENSING SWITCH FLOW SENSING SWITCH FTG   FOOTING FOOTING FV   FACE VELOCITY FACE VELOCITY G   NATURAL GAS NATURAL GAS GAL   GALLON GALLON GALV   GALVANIZED GALVANIZED GC   GENERAL CONTRACTOR GENERAL CONTRACTOR GPD   GALLON PER DAY GALLON PER DAY GPH   GALLON PER HOUR GALLON PER HOUR GPM   GALLON PER MINUTE GALLON PER MINUTE GPS   GALLON PER SECOND GALLON PER SECOND HD   HEAD HEAD HEPA   HIGH EFFICIENCY  HIGH EFFICIENCY  PARTICULATE AIR FILTER HG   HEAT GAIN HEAT GAIN HOA   HAND, OFF, AUTO HAND, OFF, AUTO HP   HORSEPOWER OR HEAT HORSEPOWER OR HEAT PUMP HR   HOUR HOUR HSTAT  HUMIDISTAT HUMIDISTAT HT   HEIGHT HEIGHT HVAC   HEATING, VENTILATING, AND HEATING, VENTILATING, AND AIR     CONDITIONING CONDITIONING HTWR   HEATING WATER RETURN HEATING WATER RETURN HTWS   HEATING WATER SUPPLY HEATING WATER SUPPLY HZ   FREQUENCY FREQUENCY IAQ   INDOOR AIR QUALITY INDOOR AIR QUALITY ID   INSIDE DIAMETER INSIDE DIAMETER IHP   INDICATED HORSEPOWER INDICATED HORSEPOWER IN WC  INCHES OF WATER COLUMN INCHES OF WATER COLUMN INCL   INCLUDE INCLUDE INSUL   INSULATE INSULATE INT   INTERIOR INTERIOR INV   INVERT INVERT I/O    INPUT/OUTPUT INPUT/OUTPUT IPS   INTERNATIONAL PIPE STD INTERNATIONAL PIPE STD JT   JOINT JOINT K    THERMAL CONDUCTIVITY THERMAL CONDUCTIVITY KW   KILOWATT KILOWATT KWH   KILOWATT HOUR KILOWATT HOUR `LAD   LAMINAR AIR DIFFUSER LAMINAR AIR DIFFUSER LAF   LAMINAR AIR FLOW LAMINAR AIR FLOW LAT   LEAVING AIR TEMPERATURE LEAVING AIR TEMPERATURE LAV, LV  LAVATORY LAVATORY LB   POUND POUND LCD   LINEAR CEILING DIFFUSER LINEAR CEILING DIFFUSER LD   LINEAR DIFFUSER LINEAR DIFFUSER LDBT   LEAVING DRY BULB  LEAVING DRY BULB  TEMPERATURE LF   LINEAR FEET LINEAR FEET LFD   LAMINAR FLOW DIFFUSER LAMINAR FLOW DIFFUSER LH   LATENT HEAT LATENT HEAT LHG   LATENT HEAT GAIN LATENT HEAT GAIN LHR   LATENT HEAT RATIO LATENT HEAT RATIO LPR   LOW PRESSURE RETURN LOW PRESSURE RETURN LPS   LOW PRESSURE STEAM LOW PRESSURE STEAM LVR   LOUVER LOUVER LWBT   LEAVING WET BULB  LEAVING WET BULB  TEMPERATURE LWT   LEAVING WATER   LEAVING WATER   TEMPERATURE MA   MIXED AIR MIXED AIR MAT   MIXED AIR TEMPERATURE MIXED AIR TEMPERATURE MAU, MAHU MAKE UP AIR HANDLING MAKE UP AIR HANDLING UNIT MAV   MANUAL AIR VENT MANUAL AIR VENT MAX   MAXIMUM MAXIMUM MBH   BTU/HRX1,000,000 BTU/HRX1,000,000 MC   MECHANICAL CONTRACTOR MECHANICAL CONTRACTOR MD   MANUAL DAMPER MANUAL DAMPER MECH   MECHANICAL MECHANICAL MH   MANHOLE MANHOLE MIN   MINIMUM MINIMUM MISC   MISCELLANEOUS MISCELLANEOUS MOD   MOTOR OPERATED DAMPER MOTOR OPERATED DAMPER MOV   MOTOR OPERATED VALVE MOTOR OPERATED VALVE MP   MEDIUM PRESSURE MEDIUM PRESSURE MPH   MILES PER HOUR MILES PER HOUR MPS   MEDIUM PRESSURE STEAM MEDIUM PRESSURE STEAM MPT   MALE PIPE THREAD MALE PIPE THREAD MTD   MOUNTED MOUNTED MVD   MANUAL VOLUME DAMPER MANUAL VOLUME DAMPER N/A   NOT APPLICABLE NOT APPLICABLE NC   NOISE CRITERIA OR  NOISE CRITERIA OR  NORMALLY CLOSED NIC   NOT IN CONTRACT NOT IN CONTRACT NR   NOISE REDUCTION NOISE REDUCTION NTS   NOT TO SCALE NOT TO SCALE OA   OUTSIDE AIR OUTSIDE AIR OAD   OUTSIDE AIR DAMPER OUTSIDE AIR DAMPER OAI   OUTSIDE AIR INTAKE OUTSIDE AIR INTAKE OAT   OUTSIDE AIR TEMPERATURE OUTSIDE AIR TEMPERATURE OBD   OPPOSED BLADE DAMPER OPPOSED BLADE DAMPER OD   OUTSIDE DIAMETER OUTSIDE DIAMETER OFCI   OWNER FURNISHED  OWNER FURNISHED  CONTRACTOR INSTALLED OFD   OVERFLOW DRAIN OVERFLOW DRAIN OFO   OWNER FURNISHED OWNER OWNER FURNISHED OWNER INSTALLED OS&Y   OPEN SCREW & YOKE OPEN SCREW & YOKE OZ   OUNCE OUNCE PCT   PERCENT PERCENT PD   PRESSURE DROP PRESSURE DROP PF   PRE-FILTER PRE-FILTER PH   PHASE PHASE PHC   PREHEAT COIL PREHEAT COIL PLMB   PLUMBING PLUMBING POC   POINT OF CONNECTION POINT OF CONNECTION PPM   PARTS PER MILLION PARTS PER MILLION PREFAB  PRE-FABRICATED PRE-FABRICATED PRESS  PRESSURE PRESSURE PRI   PRIMARY PRIMARY PRV   PRESSURE REDUCING VALVE PRESSURE REDUCING VALVE PSI   POUNDS PER SQUARE INCH POUNDS PER SQUARE INCH PSIG   POUNDS PER SQUARE INCH POUNDS PER SQUARE INCH GAGE PTAC   PACKAGED TERMINAL AIR PACKAGED TERMINAL AIR CONDITIONER PVC   POLYVINYL CHLORIDE POLYVINYL CHLORIDE QTY   QUANTITY QUANTITY R   THERMAL RESISTANCE THERMAL RESISTANCE RFGT   REFRIGERANT REFRIGERANT RA   RETURN AIR RETURN AIR RAD   RETURN AIR DUCT RETURN AIR DUCT RAT   RETURN AIR TEMPERATURE RETURN AIR TEMPERATURE RCP   REINFORCED CONCRETE PIPE REINFORCED CONCRETE PIPE RECIRC  RECIRCULATE RECIRCULATE RAG   RETURN AIR GRILLE RETURN AIR GRILLE RH   RELATIVE HUMIDITY RELATIVE HUMIDITY RL   REFRIGERANT LIQUID REFRIGERANT LIQUID RLL   REFRIGERANT LIQUID LINE REFRIGERANT LIQUID LINE RPM   REVOLUTIONS PER MINUTE REVOLUTIONS PER MINUTE RTU   ROOFTOP UNIT ROOFTOP UNIT REV   REVISION REVISION SA   SUPPLY AIR SUPPLY AIR SAF   SUPPLY AIR FAN SUPPLY AIR FAN SCFM   STANDARD CUBIC FEET PER STANDARD CUBIC FEET PER MINUTE SCW   SOFTENED COLD WATER SOFTENED COLD WATER (DOMESTIC) SD   SMOKE DAMPER SMOKE DAMPER SAG   SUPPLY GRILLE SUPPLY GRILLE SPGR   SPECIFIC GRAVITY SPECIFIC GRAVITY SH   SENSIBLE HEAT SENSIBLE HEAT SHG   SENSIBLE HEAT GAIN SENSIBLE HEAT GAIN SHT   SHEET SHEET SOV   SHUT OFF VALVE SHUT OFF VALVE SP   STATIC PRESSURE STATIC PRESSURE SPEC   SPECIFICATIONS SPECIFICATIONS SQ   SQUARE SQUARE STP   STANDARD TEMPERATURE STANDARD TEMPERATURE PRESSURE SUCT   SUCTION SUCTION T&P   TEMPERATURE AND  TEMPERATURE AND  PRESSURE VALVE TAB   TEST ADJUST & BALANCE TEST ADJUST & BALANCE TAG   TRANSFER AIR GRILLE TRANSFER AIR GRILLE TB   TERMINAL BOX TERMINAL BOX TCV   TEMPERATURE CONTROL TEMPERATURE CONTROL VALVE TDH   TOTAL DYNAMIC HEAD TOTAL DYNAMIC HEAD TEMP   TEMPERATURE TEMPERATURE TG   TRANSFER GRILLE TRANSFER GRILLE TONS   TONS OF REFRIGERATION TONS OF REFRIGERATION TSTAT  THERMOSTAT THERMOSTAT TYP   TYPICAL TYPICAL U   HEAT TRANSFER  HEAT TRANSFER  COEFFICIENT UC   UNDERCUT UNDERCUT UH   UNIT HEATER UNIT HEATER UON   UNLESS OTHERWISE NOTED UNLESS OTHERWISE NOTED VA   VOLT AMPERE VOLT AMPERE VAR   VARIABLE VARIABLE VAV   VARIABLE AIR VOLUME VARIABLE AIR VOLUME VB   VACUUM BREAKER VACUUM BREAKER VEL   VELOCITY VELOCITY VERT   VERTICAL VERTICAL VOL   VOLUME VOLUME WBT   WET BULB TEMPERATURE WET BULB TEMPERATURE WT   WEIGHT WEIGHT WTR   WATER WATER 

AutoCAD SHX Text
DUCTWORK 1. CONTRACTOR SHALL INSPECT THE EXISTING DUCTWORK FOR DEFECTS AND CONTRACTOR SHALL INSPECT THE EXISTING DUCTWORK FOR DEFECTS AND REPORT TO THE ARCHITECT/ENGINEER AND THE OWNER ANY DEFICIENCIES PRIOR TO PERFORMING ANY WORK.  CONTRACTOR SHALL CLEAN ALL EXISTING DUCTWORK, GRILLES, REGISTERS AND DIFFUSERS PRIOR TO INSTALLING THE NEW WORK. 2. DUCT CONSTRUCTION, INCLUDING SHEET METAL THICKNESSES, SEAM AND DUCT CONSTRUCTION, INCLUDING SHEET METAL THICKNESSES, SEAM AND JOINT CONSTRUCTION, REINFORCEMENTS, AND HANGERS AND SUPPORTS, SHALL COMPLY WITH SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE". 3. DUCT SIZES INDICATED ON DRAWINGS ARE FREE AREA, AIRSTREAM SIZES, DUCT SIZES INDICATED ON DRAWINGS ARE FREE AREA, AIRSTREAM SIZES, CONSTRUCT DUCTS WITH LINER TO LARGER DIMENSIONS TO MAINTAIN FREE - AIR PATH SIZES INDICATED ON DRAWINGS. 4. AIRSTREAM SURFACES:  SURFACES IN CONTACT WITH THE AIRSTREAM AIRSTREAM SURFACES:  SURFACES IN CONTACT WITH THE AIRSTREAM SHALL COMPLY WITH REQUIREMENTS IN ASHRAE 62.1. 5. GENERAL MATERIAL REQUIREMENTS:  COMPLY WITH SMACNA'S "HVAC DUCT GENERAL MATERIAL REQUIREMENTS:  COMPLY WITH SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE" FOR ACCEPTABLE MATERIALS, MATERIAL THICKNESSES, AND DUCT CONSTRUCTION METHODS UNLESS OTHERWISE INDICATED.  SHEET METAL MATERIALS SHALL BE FREE OF PITTING, SEAM MARKS, ROLLER MARKS, STAINS, DISCOLORATIONS, AND OTHER IMPERFECTIONS. 6. GALVANIZED SHEET STEEL:  COMPLY WITH ASTM A 653/A 653M. GALVANIZED SHEET STEEL:  COMPLY WITH ASTM A 653/A 653M. 6.1. GALVANIZED COATING DESIGNATION: G90 (Z275). GALVANIZED COATING DESIGNATION: G90 (Z275). 6.2. FINISHES FOR SURFACES EXPOSED TO VIEW:  MILL PHOSPHATIZED. FINISHES FOR SURFACES EXPOSED TO VIEW:  MILL PHOSPHATIZED. 7. CARBON-STEEL SHEETS:  COMPLY WITH ASTM A 1008/A 1008M, WITH CARBON-STEEL SHEETS:  COMPLY WITH ASTM A 1008/A 1008M, WITH OILED, MATTE FINISH FOR EXPOSED DUCTS. 8. STAINLESS-STEEL SHEETS:  COMPLY WITH ASTM A 480/A 480M, TYPE 304 STAINLESS-STEEL SHEETS:  COMPLY WITH ASTM A 480/A 480M, TYPE 304 OR 316; COLD ROLLED, ANNEALED, SHEET.  EXPOSED SURFACE FINISH SHALL BE NO. 4 AND TYPE 316. FOR CONCEALED DUCTS SURFACE FINISH SHALL BE NO. 2D AND TYPE 304. 9. ALUMINUM SHEETS:  COMPLY WITH ASTM B 209 (ASTM B 209M) ALLOY ALUMINUM SHEETS:  COMPLY WITH ASTM B 209 (ASTM B 209M) ALLOY 3003, H14 TEMPER; WITH MILL FINISH FOR CONCEALED DUCTS, AND STANDARD, ONE-SIDE BRIGHT FINISH FOR DUCT SURFACES EXPOSED TO VIEW. 10. REINFORCEMENT SHAPES AND PLATES:  ASTM A 36/A 36M, STEEL PLATES, REINFORCEMENT SHAPES AND PLATES:  ASTM A 36/A 36M, STEEL PLATES, SHAPES, AND BARS; BLACK AND GALVANIZED. 10.1. WHERE BLACK- AND GALVANIZED-STEEL SHAPES AND PLATES ARE USED WHERE BLACK- AND GALVANIZED-STEEL SHAPES AND PLATES ARE USED TO REINFORCE ALUMINUM DUCTS, ISOLATE THE DIFFERENT METALS WITH BUTYL RUBBER, NEOPRENE, OR EPDM GASKET MATERIALS. 11.  DUCT LINER:  COMPLY WITH ASTM C 1071, NFPA 90A, OR NFPA 90B; AND  DUCT LINER:  COMPLY WITH ASTM C 1071, NFPA 90A, OR NFPA 90B; AND WITH NAIMA AH124, "FIBROUS GLASS DUCT LINER STANDARD." 11.1. MAXIMUM THERMAL CONDUCTIVITY: 0.25 BTU X IN/H X SQ. FT. X DEG MAXIMUM THERMAL CONDUCTIVITY: 0.25 BTU X IN/H X SQ. FT. X DEG F(0.036 W/M*K) 12. APPLY ADHESIVE COATING ON LONGITUDINAL SEAMS IN DUCTS WITH AIR APPLY ADHESIVE COATING ON LONGITUDINAL SEAMS IN DUCTS WITH AIR VELOCITY OF 2500 FPM. 13. SECURE TRANSVERSELY ORIENTED LINER EDGES FACING THE AIRSTREAM SECURE TRANSVERSELY ORIENTED LINER EDGES FACING THE AIRSTREAM WITH METAL NOSINGS THAT HAVE EITHER CHANNEL OR "Z" PROFILES OR ARE INTEGRALLY FORMED FROM DUCT WALL.  FABRICATE EDGE FACINGS AT THE FOLLOWING LOCATIONS: 13.1. FAN DISCHARGES. FAN DISCHARGES. 13.2. INTERVALS OF LINED DUCT PRECEDING UNLINED DUCT. INTERVALS OF LINED DUCT PRECEDING UNLINED DUCT. 13.3. UPSTREAM EDGES OF TRANSVERSE JOINTS IN DUCTS WHERE AIR UPSTREAM EDGES OF TRANSVERSE JOINTS IN DUCTS WHERE AIR VELOCITIES ARE HIGHER THAN 2500 FPM  OR WHERE INDICATED. 14. TERMINATE INNER DUCTS WITH BUILDOUTS ATTACHED TO FIRE-DAMPER TERMINATE INNER DUCTS WITH BUILDOUTS ATTACHED TO FIRE-DAMPER SLEEVES, DAMPERS, TURNING VANE ASSEMBLIES, OR OTHER DEVICES.  FABRICATED BUILDOUTS (METAL HAT SECTIONS) OR OTHER BUILDOUT MEANS ARE OPTIONAL; WHEN USED, SECURE BUILDOUTS TO DUCT WALLS WITH BOLTS, SCREWS, RIVETS, OR WELDS.  15. HANGERS AND SUPPORTS HANGERS AND SUPPORTS 15.1. HANGER RODS FOR NONCORROSIVE ENVIRONMENTS:  CADMIUM-PLATED HANGER RODS FOR NONCORROSIVE ENVIRONMENTS:  CADMIUM-PLATED STEEL RODS AND NUTS. 15.2. HANGER RODS FOR CORROSIVE ENVIRONMENTS:  ELECTROGALVANIZED, HANGER RODS FOR CORROSIVE ENVIRONMENTS:  ELECTROGALVANIZED, ALL-THREAD RODS OR GALVANIZED RODS WITH THREADS PAINTED WITH ZINC-CHROMATE PRIMER AFTER INSTALLATION. 15.3. STRAP AND ROD SIZES:  COMPLY WITH SMACNA'S "HVAC DUCT STRAP AND ROD SIZES:  COMPLY WITH SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE," TABLE 5-1, "RECTANGULAR DUCT HANGERS MINIMUM SIZE," AND TABLE 5-2, "MINIMUM HANGER SIZES FOR ROUND DUCT." 15.4. STEEL CABLES FOR GALVANIZED-STEEL DUCTS:  GALVANIZED STEEL STEEL CABLES FOR GALVANIZED-STEEL DUCTS:  GALVANIZED STEEL COMPLYING WITH ASTM A 603. 15.5. STEEL CABLES FOR STAINLESS-STEEL DUCTS:  STAINLESS STEEL STEEL CABLES FOR STAINLESS-STEEL DUCTS:  STAINLESS STEEL COMPLYING WITH ASTM A 492. 15.6. STEEL CABLE END CONNECTIONS:  CADMIUM-PLATED STEEL ASSEMBLIES STEEL CABLE END CONNECTIONS:  CADMIUM-PLATED STEEL ASSEMBLIES WITH BRACKETS, SWIVEL, AND BOLTS DESIGNED FOR DUCT HANGER SERVICE; WITH AN AUTOMATIC-LOCKING AND CLAMPING DEVICE. 15.7. DUCT ATTACHMENTS:  SHEET METAL SCREWS, BLIND RIVETS, OR DUCT ATTACHMENTS:  SHEET METAL SCREWS, BLIND RIVETS, OR SELF-TAPPING METAL SCREWS; COMPATIBLE WITH DUCT MATERIALS. 15.8. TRAPEZE AND RISER SUPPORTS: TRAPEZE AND RISER SUPPORTS: 15.8.1. SUPPORTS FOR GALVANIZED-STEEL DUCTS:  GALVANIZED-STEEL SUPPORTS FOR GALVANIZED-STEEL DUCTS:  GALVANIZED-STEEL SHAPES AND PLATES. 15.8.2. SUPPORTS FOR STAINLESS-STEEL DUCTS:  STAINLESS-STEEL SHAPES SUPPORTS FOR STAINLESS-STEEL DUCTS:  STAINLESS-STEEL SHAPES AND PLATES. 15.8.3. SUPPORTS FOR ALUMINUM DUCTS:  ALUMINUM OR GALVANIZED STEEL SUPPORTS FOR ALUMINUM DUCTS:  ALUMINUM OR GALVANIZED STEEL COATED WITH ZINC CHROMATE. 16. INSTALL DUCTS ACCORDING TO SMACNA'S "HVAC DUCT CONSTRUCTION INSTALL DUCTS ACCORDING TO SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE" UNLESS OTHERWISE INDICATED. 17. WHERE DUCTS PASS THROUGH FIRE-RATED INTERIOR PARTITIONS INSTALL WHERE DUCTS PASS THROUGH FIRE-RATED INTERIOR PARTITIONS INSTALL FIRE DAMPERS.   18. SEAL DUCTS FOR DUCT STATIC-PRESSURE, SEAL CLASSES, AND LEAKAGE SEAL DUCTS FOR DUCT STATIC-PRESSURE, SEAL CLASSES, AND LEAKAGE CLASSES SPECIFIED IN "DUCT SCHEDULE" ARTICLE ACCORDING TO SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE." 19. TURNING VANES TURNING VANES 20. MANUFACTURED TURNING VANES FOR METAL DUCTS:  CURVED BLADES OF MANUFACTURED TURNING VANES FOR METAL DUCTS:  CURVED BLADES OF GALVANIZED SHEET STEEL; SUPPORT WITH BARS PERPENDICULAR TO BLADES SET; SET INTO VANE RUNNERS SUITABLE FOR DUCT MOUNTING. 20.1. ACOUSTIC TURNING VANES:  FABRICATE AIRFOIL-SHAPED ALUMINUM ACOUSTIC TURNING VANES:  FABRICATE AIRFOIL-SHAPED ALUMINUM EXTRUSIONS WITH PERFORATED FACES AND FIBROUS-GLASS FILL. 21. MANUFACTURED TURNING VANES FOR NONMETAL DUCTS:  FABRICATE MANUFACTURED TURNING VANES FOR NONMETAL DUCTS:  FABRICATE CURVED BLADES OF RESIN-BONDED FIBERGLASS WITH ACRYLIC POLYMER COATING; SUPPORT WITH BARS PERPENDICULAR TO BLADES SET; SET INTO VANE RUNNERS SUITABLE FOR DUCT MOUNTING. 22. GENERAL REQUIREMENTS:  COMPLY WITH SMACNA'S "HVAC DUCT GENERAL REQUIREMENTS:  COMPLY WITH SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE"; FIGURES 4-3, "VANES AND VANE RUNNERS," AND 4-4, "VANE SUPPORT IN ELBOWS." 23. RETAIN ONE OF TWO PARAGRAPHS BELOW. RETAIN ONE OF TWO PARAGRAPHS BELOW. 24. VANE CONSTRUCTION:  DOUBLE WALL. VANE CONSTRUCTION:  DOUBLE WALL. 25. PROVIDE TURNING VANES IN SQUARE ELBOWS WITH DUCT VELOCITIES BELOW PROVIDE TURNING VANES IN SQUARE ELBOWS WITH DUCT VELOCITIES BELOW 1500 FPM. 26. FLEXIBLE CONNECTORS FLEXIBLE CONNECTORS 26.1. MATERIALS:  FLAME-RETARDANT OR NONCOMBUSTIBLE FABRICS. MATERIALS:  FLAME-RETARDANT OR NONCOMBUSTIBLE FABRICS. 26.2. COATINGS AND ADHESIVES:  COMPLY WITH UL 181, CLASS 1. COATINGS AND ADHESIVES:  COMPLY WITH UL 181, CLASS 1. 26.3. METAL-EDGED CONNECTORS:  FACTORY FABRICATED WITH A FABRIC STRIP METAL-EDGED CONNECTORS:  FACTORY FABRICATED WITH A FABRIC STRIP 3-1/2 INCHES WIDE ATTACHED TO 2 STRIPS OF 2-3/4-INCH WIDE, 0.028-INCH THICK, GALVANIZED SHEET STEEL OR 0.032-INCH THICK ALUMINUM SHEETS.  PROVIDE METAL COMPATIBLE WITH CONNECTED DUCTS. 26.4. INDOOR SYSTEM, FLEXIBLE CONNECTOR FABRIC:  GLASS FABRIC DOUBLE INDOOR SYSTEM, FLEXIBLE CONNECTOR FABRIC:  GLASS FABRIC DOUBLE COATED WITH NEOPRENE. 26.4.1. MINIMUM WEIGHT:  26 OZ./SQ. YD.  MINIMUM WEIGHT:  26 OZ./SQ. YD.  26.4.2. TENSILE STRENGTH:  480 LBF/INCH IN THE WARP AND 360 LBF/INCH TENSILE STRENGTH:  480 LBF/INCH IN THE WARP AND 360 LBF/INCH IN THE FILLING. 26.4.3. SERVICE TEMPERATURE:  MINUS 40 TO PLUS 200 DEG F. SERVICE TEMPERATURE:  MINUS 40 TO PLUS 200 DEG F. 26.5. OUTDOOR SYSTEM, FLEXIBLE CONNECTOR FABRIC:  GLASS FABRIC DOUBLE OUTDOOR SYSTEM, FLEXIBLE CONNECTOR FABRIC:  GLASS FABRIC DOUBLE COATED WITH WEATHERPROOF, SYNTHETIC RUBBER RESISTANT TO UV RAYS AND OZONE. 26.5.1. MINIMUM WEIGHT:  24 OZ./SQ. YD. MINIMUM WEIGHT:  24 OZ./SQ. YD. 26.5.2. TENSILE STRENGTH:  530 LBF/INCH IN THE WARP AND 440 LBF/INCH TENSILE STRENGTH:  530 LBF/INCH IN THE WARP AND 440 LBF/INCH IN THE FILLING. 26.5.3. SERVICE TEMPERATURE:  MINUS 50 TO PLUS 250 DEG F. SERVICE TEMPERATURE:  MINUS 50 TO PLUS 250 DEG F. 26.6. HIGH-CORROSIVE-ENVIRONMENT SYSTEM, FLEXIBLE CONNECTORS:  GLASS HIGH-CORROSIVE-ENVIRONMENT SYSTEM, FLEXIBLE CONNECTORS:  GLASS FABRIC WITH CHEMICAL-RESISTANT COATING. 26.6.1. MINIMUM WEIGHT:  14 OZ./SQ. YD. MINIMUM WEIGHT:  14 OZ./SQ. YD. 26.6.2. TENSILE STRENGTH:  450 LBF/INCH IN THE WARP AND 340 LBF/INCH TENSILE STRENGTH:  450 LBF/INCH IN THE WARP AND 340 LBF/INCH IN THE FILLING. 26.6.3. SERVICE TEMPERATURE:  MINUS 67 TO PLUS 500 DEG F. SERVICE TEMPERATURE:  MINUS 67 TO PLUS 500 DEG F. 27. FLEXIBLE DUCTWORK  FLEXIBLE DUCTWORK  28. INSULATED, FLEXIBLE DUCT:  UL 181, CLASS 1, BLACK POLYMER FILM INSULATED, FLEXIBLE DUCT:  UL 181, CLASS 1, BLACK POLYMER FILM SUPPORTED BY HELICALLY WOUND, SPRING-STEEL WIRE; FIBROUS-GLASS INSULATION; ALUMINIZED R-6VAPOR-BARRIER FILM. 28.1. PRESSURE RATING:  4-INCH WG POSITIVE AND 0.5-INCH WG NEGATIVE. PRESSURE RATING:  4-INCH WG POSITIVE AND 0.5-INCH WG NEGATIVE. 28.2. MAXIMUM AIR VELOCITY:  4000 FPM. MAXIMUM AIR VELOCITY:  4000 FPM. 28.3. TEMPERATURE RANGE:  MINUS 20 TO PLUS 175 DEG F. TEMPERATURE RANGE:  MINUS 20 TO PLUS 175 DEG F. 28.4. INSULATION R-VALUE: R-6. INSULATION R-VALUE: R-6. 29. PROVIDE SPIN TAP FITTING WITH MANUAL VOLUME DAMPERS FOR ROUND PROVIDE SPIN TAP FITTING WITH MANUAL VOLUME DAMPERS FOR ROUND DIFFUSER TAKE-OFFS. MECHANICAL INSULATION 1. INSTALLER QUALIFICATIONS:  SKILLED MECHANICS WHO HAVE SUCCESSFULLY INSTALLER QUALIFICATIONS:  SKILLED MECHANICS WHO HAVE SUCCESSFULLY COMPLETED AN APPRENTICESHIP PROGRAM OR ANOTHER CRAFT TRAINING PROGRAM CERTIFIED BY THE U.S. DEPARTMENT OF LABOR, BUREAU OF APPRENTICESHIP AND TRAINING. 2. FIRE-TEST-RESPONSE CHARACTERISTICS:  AS DETERMINED BY TESTING FIRE-TEST-RESPONSE CHARACTERISTICS:  AS DETERMINED BY TESTING MATERIALS IDENTICAL TO THOSE SPECIFIED IN THIS SECTION ACCORDING TO APPLICABLE ASTM STANDARDS, BY A TESTING AND INSPECTING AGENCY ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.  FACTORY LABEL INSULATION AND JACKET MATERIALS AND SEALER AND CEMENT MATERIAL CONTAINERS WITH APPROPRIATE MARKINGS OF APPLICABLE TESTING AND INSPECTING AGENCY. 2.1. INSULATION INSTALLED INDOOR AND OUTDOOR:  FLAME-SPREAD RATING INSULATION INSTALLED INDOOR AND OUTDOOR:  FLAME-SPREAD RATING OF 25 OR LESS, AND SMOKE-DEVELOPED RATING OF 50 OR LESS. 3. MANUFACTURERS MANUFACTURERS 3.1. MANUFACTURERS:  SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE MANUFACTURERS:  SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE FOLLOWING: 3.1.1. MINERAL-FIBER INSULATION:CERTAINTEED MANSON., KNAUF FIBERGLASS MINERAL-FIBER INSULATION:CERTAINTEED MANSON., KNAUF FIBERGLASS GMBH., OWENS-CORNING FIBERGLAS CORP., SCHULLER INTERNATIONAL, INC. 3.1.2. FLEXIBLE ELASTOMERIC THERMAL INSULATION: ARMSTRONG WORLD FLEXIBLE ELASTOMERIC THERMAL INSULATION: ARMSTRONG WORLD INDUSTRIES, INC., RUBATEX CORP. 3.1.3. CLOSED-CELL PHENOLIC-FOAM INSULATION:, KOOLTHERM INSULATION CLOSED-CELL PHENOLIC-FOAM INSULATION:, KOOLTHERM INSULATION PRODUCTS, LTD. 3.1.4. CALCIUM SILICATE INSULATION:OWENS-CORNING FIBERGLAS CORP.,PABCO., CALCIUM SILICATE INSULATION:OWENS-CORNING FIBERGLAS CORP.,PABCO., SCHULLER INTERNATIONAL, INC. 4. INSULATION MATERIALS INSULATION MATERIALS 4.1. MINERAL-FIBER BOARD THERMAL INSULATION:  GLASS FIBERS BONDED MINERAL-FIBER BOARD THERMAL INSULATION:  GLASS FIBERS BONDED WITH A THERMOSETTING RESIN.  COMPLY WITH APPLICABLE ASTM STANDARDS, FOR TYPE IB, WITHOUT FACING AND WITH ALL-SERVICE JACKET MANUFACTURED FROM KRAFT PAPER, REINFORCING SCRIM, ALUMINUM FOIL, AND VINYL FILM. 4.2. MINERAL-FIBER BLANKET THERMAL INSULATION:  GLASS FIBERS BONDED MINERAL-FIBER BLANKET THERMAL INSULATION:  GLASS FIBERS BONDED WITH A THERMOSETTING RESIN.  COMPLY WITH ASTM STANDARDS, TYPE II, WITHOUT FACING AND WITH ALL-SERVICE JACKET MANUFACTURED FROM KRAFT PAPER, REINFORCING SCRIM, ALUMINUM FOIL, AND VINYL FILM. 4.3. FLEXIBLE ELASTOMERIC THERMAL INSULATION:  CLOSED-CELL, SPONGE OR FLEXIBLE ELASTOMERIC THERMAL INSULATION:  CLOSED-CELL, SPONGE OR EXPANDED-RUBBER MATERIALS.  COMPLY WITH APPLICABLE ASTM STANDARDS FOR TYPE II FOR SHEET MATERIALS. 4.3.1. ADHESIVE:  AS RECOMMENDED BY INSULATION MATERIAL MANUFACTURER. ADHESIVE:  AS RECOMMENDED BY INSULATION MATERIAL MANUFACTURER. 4.3.2. ULTRAVIOLET-PROTECTIVE COATING:  AS RECOMMENDED BY INSULATION ULTRAVIOLET-PROTECTIVE COATING:  AS RECOMMENDED BY INSULATION MANUFACTURER. 4.4. CLOSED-CELL PHENOLIC-FOAM INSULATION:  BLOCK INSULATION OF RIGID, CLOSED-CELL PHENOLIC-FOAM INSULATION:  BLOCK INSULATION OF RIGID, EXPANDED, CLOSED-CELL STRUCTURE.  COMPLY WITH ASTM STANDARDS, TYPE II, GRADE 1. 4.5. CALCIUM SILICATE INSULATION:  FLAT-, CURVED-, AND GROOVED-BLOCK CALCIUM SILICATE INSULATION:  FLAT-, CURVED-, AND GROOVED-BLOCK SECTIONS OF NONCOMBUSTIBLE, INORGANIC, HYDROUS CALCIUM SILICATE WITH A NONASBESTOS FIBROUS REINFORCEMENT.  COMPLY WITH ASTM STANDARDS, TYPE I FOR TEMPERATURES UP TO 1200 AND ASTM STANDARDS, TYPE II FOR TEMPERATURES UP TO 1700 DEG F (927 DEG C). 5. FIELD-APPLIED JACKETS FIELD-APPLIED JACKETS 5.1. GENERAL:  COMPANY WITH APPLICATIONS ASTM STANDARDS, FOR TYPE 1, GENERAL:  COMPANY WITH APPLICATIONS ASTM STANDARDS, FOR TYPE 1, UNLESS OTHERWISE INDICATED. 5.2. FOIL AND PAPER JACKET:  LAMINATED, GLASS-FIBER-REINFORCED, FOIL AND PAPER JACKET:  LAMINATED, GLASS-FIBER-REINFORCED, FLAME-RETARDANT KRAFT PAPER AND ALUMINUM FOIL. 5.3. PVC JACKET:  HIGH-IMPACT, ULTRAVIOLET-RESISTANT PVC; 20 MILS (0.5 PVC JACKET:  HIGH-IMPACT, ULTRAVIOLET-RESISTANT PVC; 20 MILS (0.5 MM) THICK; ROLL STOCK READY FOR SHOP OR FIELD CUTTING AND FORMING. 5.3.1. ADHESIVE:  AS RECOMMENDED BY INSULATION MATERIAL MANUFACTURER. ADHESIVE:  AS RECOMMENDED BY INSULATION MATERIAL MANUFACTURER. 5.3.2. PVC JACKET COLOR:  WHITE OR AS SELECTED BY THE ARCHITECT. PVC JACKET COLOR:  WHITE OR AS SELECTED BY THE ARCHITECT. 5.4. ALUMINUM JACKET:  DEEP CORRUGATED SHEETS MANUFACTURED FROM ALUMINUM JACKET:  DEEP CORRUGATED SHEETS MANUFACTURED FROM ALUMINUM ALLOY COMPLYING WITH APPLICABLE ASTM STANDARDS, AND HAVING AN INTEGRALLY BONDED MOISTURE BARRIER OVER ENTIRE SURFACE IN CONTACT WITH INSULATION.  METAL THICKNESS AND CORRUGATION DIMENSIONS ARE SCHEDULED AT THE END OF THIS SECTION. 5.4.1. FINISH:  SMOOTH FINISH. FINISH:  SMOOTH FINISH. 5.4.2. MOISTURE BARRIER:  1-MIL- (0.025-MM-) THICK, HEAT-BONDED MOISTURE BARRIER:  1-MIL- (0.025-MM-) THICK, HEAT-BONDED POLYETHYLENE AND KRAFT PAPER. 5.5. STAINLESS-STEEL JACKET:  DEEP CORRUGATED SHEETS OF STAINLESS STAINLESS-STEEL JACKET:  DEEP CORRUGATED SHEETS OF STAINLESS STEEL COMPLYING WITH APPLICABLE ASTM STANDARDS FOR TYPE 304 OR 316; 0.10 INCH (2.5 MM) THICK; AND ROLL STOCK READY FOR SHOP OR FIELD CUTTING AND FORMING TO INDICATE SIZE. 5.5.1. MOISTURE BARRIER:  1 MIL (0.025 MM) THICK, HEAT BONDED MOISTURE BARRIER:  1 MIL (0.025 MM) THICK, HEAT BONDED POLYETHYLENE AND KRAFT PAPER. 5.5.2. JACKET BANDS:  STAINLESS STEEL, TYPE 304, ¾ INCH (19 MM) WIDE. JACKET BANDS:  STAINLESS STEEL, TYPE 304, ¾ INCH (19 MM) WIDE. INCH (19 MM) WIDE. 5.6. ACCESSORIES AND ATTACHMENTS ACCESSORIES AND ATTACHMENTS 5.7. GLASS CLOTH AND TAPE:  PROVIDE TYPE I FOR CLOTH AND TYPE II FOR GLASS CLOTH AND TAPE:  PROVIDE TYPE I FOR CLOTH AND TYPE II FOR TAPE.  WOVEN GLASS-FIBER FABRICS, PLAIN WEAVE, PRESIZED A MINIMUM OF 8 OZ./SQ. YD. (270 G/SQ. M). 5.7.1. TAPE WIDTH:  4 INCHES (100 MM). TAPE WIDTH:  4 INCHES (100 MM). 5.8. BANDS:  3/4 INCH (19 MM) WIDE, IN ONE OF THE FOLLOWING MATERIALS BANDS:  3/4 INCH (19 MM) WIDE, IN ONE OF THE FOLLOWING MATERIALS COMPATIBLE WITH JACKET: 5.8.1. STAINLESS STEEL:  APPLICABLE ASTM STANDARDS, TYPE 304; 0.020 INCH STAINLESS STEEL:  APPLICABLE ASTM STANDARDS, TYPE 304; 0.020 INCH (0.5 MM) THICK. 5.8.2. GALVANIZED STEEL:  0.005 INCH (0.13 MM) THICK. GALVANIZED STEEL:  0.005 INCH (0.13 MM) THICK. 5.9. WIRE:  0.062-INCH (1.6-MM), SOFT-ANNEALED, STAINLESS STEEL WIRE:  0.062-INCH (1.6-MM), SOFT-ANNEALED, STAINLESS STEEL 5.10. SELF-ADHESIVE ANCHOR PINS AND SPEED WASHERS:  GALVANIZED STEEL SELF-ADHESIVE ANCHOR PINS AND SPEED WASHERS:  GALVANIZED STEEL PLATE, PIN, AND WASHER MANUFACTURED FOR ATTACHMENT TO DUCT AND PLENUM WITH ADHESIVE.  PIN LENGTH SUFFICIENT FOR INSULATION THICKNESS INDICATED. 6. VAPOR RETARDERS VAPOR RETARDERS 6.1. MASTICS:  MATERIALS RECOMMENDED BY INSULATION MATERIAL MASTICS:  MATERIALS RECOMMENDED BY INSULATION MATERIAL MANUFACTURER THAT ARE COMPATIBLE WITH INSULATION MATERIALS, JACKETS, AND SUBSTRATES. 7. APPLICATION SCHEDULE APPLICATION SCHEDULE 7.1. 2 INCH LINER FOR FIRST 10 FEET DOWN STREAM AND UP STREAM OF FAN 2 INCH LINER FOR FIRST 10 FEET DOWN STREAM AND UP STREAM OF FAN POWERED DEVICES. 7.2. 1-1/2 INCH DUCT WRAP SUPPLY AND RETURN DUCTWORK 1-1/2 INCH DUCT WRAP SUPPLY AND RETURN DUCTWORK 7.3. 1-1/2 INCH FOR SUPPLY AND DUCTED RETURN DIFFUSERS 1-1/2 INCH FOR SUPPLY AND DUCTED RETURN DIFFUSERS PLENUMS/BACKPANS.   CONDENSATE PIPING 1. 12. CONDENSATE DRAIN PIPING AND FITTINGS SHALL BE SEAMLESS TYPE 12. CONDENSATE DRAIN PIPING AND FITTINGS SHALL BE SEAMLESS TYPE CONDENSATE DRAIN PIPING AND FITTINGS SHALL BE SEAMLESS TYPE "L" COPPER WITH 95-5 SOLDER. DIFFUSERS, REGISTERS AND GRILLES  1. VERIFICATION OF PERFORMANCE:  RATE DIFFUSERS, REGISTERS, AND VERIFICATION OF PERFORMANCE:  RATE DIFFUSERS, REGISTERS, AND GRILLES ACCORDING TO ASHRAE 70, "METHOD OF TESTING FOR RATING THE PERFORMANCE OF AIR OUTLETS AND INLETS." 2. NFPA COMPLIANCE: ALL DIFFUSERS MEET NFPA 90A. FLAME-SPREAD NFPA COMPLIANCE: ALL DIFFUSERS MEET NFPA 90A. FLAME-SPREAD RATING OF 25 OR LESS, AND SMOKE DEVELOPED RATING OF 50 OR LESS AS TESTED BY ASTM E84 OR ASTM 1187. 3. MANUFACTURERS:  SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE MANUFACTURERS:  SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE FOLLOWING:TITUS, NAILOR, PRICE INDUSTRIES. 4. PROVIDE MINIMUM R-5 INSULATION FOR DUCTED SUPPLY AND RETURN AIR PROVIDE MINIMUM R-5 INSULATION FOR DUCTED SUPPLY AND RETURN AIR GRILLES AND DIFFUSERS. 5. INSTALL DIFFUSERS, REGISTERS AND GRILLES LEVEL AND PLUMB. INSTALL DIFFUSERS, REGISTERS AND GRILLES LEVEL AND PLUMB. 6. COORDINATE FRAME TYPE WITH ARCHITECTURAL CEILING. COORDINATE FRAME TYPE WITH ARCHITECTURAL CEILING. 7. ADJUST AIR PATTERNS AFTER INSTALLATION. ADJUST AIR PATTERNS AFTER INSTALLATION. DAMPERS 1. COMPLY WITH NFPA 90A, "INSTALLATION OF AIR CONDITIONING AND COMPLY WITH NFPA 90A, "INSTALLATION OF AIR CONDITIONING AND VENTILATING SYSTEMS," AND WITH NFPA 90B, "INSTALLATION OF WARM AIR HEATING AND AIR CONDITIONING SYSTEMS."  RETAIN PARAGRAPH BELOW IF LOW-LEAKAGE DAMPERS ARE RETAINED IN "MANUAL VOLUME DAMPERS" OR "CONTROL DAMPERS" ARTICLE. 2. COMPLY WITH AMCA 500-D TESTING FOR DAMPER RATING. COMPLY WITH AMCA 500-D TESTING FOR DAMPER RATING. 3. COMPLY WITH SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL COMPLY WITH SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE" FOR ACCEPTABLE MATERIALS, MATERIAL THICKNESSES, AND DUCT CONSTRUCTION METHODS UNLESS OTHERWISE INDICATED.  SHEET METAL MATERIALS SHALL BE FREE OF PITTING, SEAM MARKS, ROLLER MARKS, STAINS, DISCOLORATIONS, AND OTHER IMPERFECTIONS. 4. BAROMETRIC RELIEF DAMPERS BAROMETRIC RELIEF DAMPERS 4.1. SUITABLE FOR HORIZONTAL OR VERTICAL MOUNTING. SUITABLE FOR HORIZONTAL OR VERTICAL MOUNTING. 4.2. MAXIMUM AIR VELOCITY: 2000 FPM MAXIMUM AIR VELOCITY: 2000 FPM 4.3. MAXIMUM SYSTEM PRESSURE:  2-INCH WG  MAXIMUM SYSTEM PRESSURE:  2-INCH WG  4.4. FRAME: 0.063-INCH THICK EXTRUDED ALUMINUM WITH WELDED CORNERS FRAME: 0.063-INCH THICK EXTRUDED ALUMINUM WITH WELDED CORNERS AND MOUNTING FLANGE 4.5. BLADES: BLADES: 4.5.1. MULTIPLE, 0.025-INCH THICK, ROLL-FORMED ALUMINUM 0.050-INCH THICK MULTIPLE, 0.025-INCH THICK, ROLL-FORMED ALUMINUM 0.050-INCH THICK ALUMINUM SHEET. 4.5.2. MAXIMUM WIDTH:  6 INCHES. MAXIMUM WIDTH:  6 INCHES. 4.5.3. ACTION:  PARALLEL. ACTION:  PARALLEL. 4.5.4. BALANCE:  GRAVITY. BALANCE:  GRAVITY. 4.5.5. ECCENTRICALLY PIVOTED. ECCENTRICALLY PIVOTED. 4.6. BLADE SEALS:  NEOPRENE. BLADE SEALS:  NEOPRENE. 4.7. BLADE AXLES:  GALVANIZED STEEL. BLADE AXLES:  GALVANIZED STEEL. 4.8. TIE BARS AND BRACKETS: TIE BARS AND BRACKETS: 4.8.1. MATERIAL: GALVANIZED STEEL. MATERIAL: GALVANIZED STEEL. 4.8.2. RATTLE FREE WITH 90-DEGREE STOP. RATTLE FREE WITH 90-DEGREE STOP. 4.9. RETURN SPRING:  ADJUSTABLE TENSION. RETURN SPRING:  ADJUSTABLE TENSION. 4.10. BEARINGS:  SYNTHETIC. BEARINGS:  SYNTHETIC. 4.11. ACCESSORIES: ACCESSORIES: 4.11.1. FLANGE ON INTAKE. FLANGE ON INTAKE. 4.11.2. ADJUSTMENT DEVICE TO PERMIT SETTING FOR VARYING DIFFERENTIAL ADJUSTMENT DEVICE TO PERMIT SETTING FOR VARYING DIFFERENTIAL STATIC PRESSURES. 5. MANUAL VOLUME DAMPERS MANUAL VOLUME DAMPERS 5.1. STANDARD LEAKAGE RATING,WITH LINKAGE OUTSIDE AIRSTREAM. STANDARD LEAKAGE RATING,WITH LINKAGE OUTSIDE AIRSTREAM. 5.2. SUITABLE FOR HORIZONTAL OR VERTICAL APPLICATIONS. SUITABLE FOR HORIZONTAL OR VERTICAL APPLICATIONS. 5.3. FRAMES: FRAMES: 5.3.1. HAT-SHAPED, GALVANIZED STEEL CHANNELS, 0.064-INCH MINIMUM HAT-SHAPED, GALVANIZED STEEL CHANNELS, 0.064-INCH MINIMUM THICKNESS. 5.3.2. MITERED AND WELDED CORNERS. MITERED AND WELDED CORNERS. 5.3.3. FLANGES FOR ATTACHING TO WALLS AND FLANGELESS FRAMES FOR FLANGES FOR ATTACHING TO WALLS AND FLANGELESS FRAMES FOR INSTALLING IN DUCTS. 5.4. BLADES: BLADES: 5.4.1. MULTIPLE OR SINGLE BLADE. MULTIPLE OR SINGLE BLADE. 5.4.2. PARALLEL- OR OPPOSED-BLADE DESIGN. PARALLEL- OR OPPOSED-BLADE DESIGN. 5.4.3. STIFFEN DAMPER BLADES FOR STABILITY. STIFFEN DAMPER BLADES FOR STABILITY. 5.4.4. GALVANIZED STEEL, 0.064 INCH THICK. GALVANIZED STEEL, 0.064 INCH THICK. 5.5. BLADE AXLES: GALVANIZED STEEL. BLADE AXLES: GALVANIZED STEEL. 5.6. BEARINGS: BEARINGS: 5.6.1. MOLDED SYNTHETIC. MOLDED SYNTHETIC. 5.6.2. DAMPERS IN DUCTS WITH PRESSURE CLASSES OF 3-INCH WG OR LESS DAMPERS IN DUCTS WITH PRESSURE CLASSES OF 3-INCH WG OR LESS SHALL HAVE AXLES FULL LENGTH OF DAMPER BLADES AND BEARINGS AT BOTH ENDS OF OPERATING SHAFT. 5.7. TIE BARS AND BRACKETS:  GALVANIZED STEEL. TIE BARS AND BRACKETS:  GALVANIZED STEEL. 6. FIRE DAMPERS FIRE DAMPERS 6.1. TYPE:  DYNAMIC RATED AND LABELED ACCORDING TO UL 555 BY AN TYPE:  DYNAMIC RATED AND LABELED ACCORDING TO UL 555 BY AN NRTL. 6.2. CLOSING RATING IN DUCTS UP TO 4-INCH WG STATIC PRESSURE CLASS CLOSING RATING IN DUCTS UP TO 4-INCH WG STATIC PRESSURE CLASS AND MINIMUM 4000-FPM VELOCITY. 6.3. FIRE RATING: 1-1/2 AND 3 HOURS. FIRE RATING: 1-1/2 AND 3 HOURS. 6.4. TYPE 304, STAINLESS-STEEL DAMPERS ARE AVAILABLE FOR CORROSIVE TYPE 304, STAINLESS-STEEL DAMPERS ARE AVAILABLE FOR CORROSIVE ATMOSPHERES. 6.5. FRAME:  CURTAIN TYPE WITH BLADES OUTSIDE AIRSTREAM FABRICATED FRAME:  CURTAIN TYPE WITH BLADES OUTSIDE AIRSTREAM FABRICATED WITH ROLL-FORMED, 0.034-INCH THICK GALVANIZED STEEL; WITH MITERED AND INTERLOCKING CORNERS. 6.6. MOUNTING SLEEVE:  FACTORY OR FIELD-INSTALLED, GALVANIZED SHEET MOUNTING SLEEVE:  FACTORY OR FIELD-INSTALLED, GALVANIZED SHEET STEEL. 6.6.1. MINIMUM THICKNESS:  0.052 OR 0.138 INCH THICK, AS INDICATED, AND OF MINIMUM THICKNESS:  0.052 OR 0.138 INCH THICK, AS INDICATED, AND OF LENGTH TO SUIT APPLICATION. 6.6.2. EXCEPTION:  OMIT SLEEVE WHERE DAMPER-FRAME WIDTH PERMITS DIRECT EXCEPTION:  OMIT SLEEVE WHERE DAMPER-FRAME WIDTH PERMITS DIRECT ATTACHMENT OF PERIMETER MOUNTING ANGLES ON EACH SIDE OF WALL OR FLOOR; THICKNESS OF DAMPER FRAME MUST COMPLY WITH SLEEVE REQUIREMENTS. 6.7. MOUNTING ORIENTATION:  VERTICAL OR HORIZONTAL AS INDICATED. MOUNTING ORIENTATION:  VERTICAL OR HORIZONTAL AS INDICATED. 6.8. BLADES:  ROLL-FORMED, INTERLOCKING, 0.034-INCH THICK, GALVANIZED BLADES:  ROLL-FORMED, INTERLOCKING, 0.034-INCH THICK, GALVANIZED SHEET STEEL.  IN PLACE OF INTERLOCKING BLADES, USE FULL-LENGTH, 0.034-INCH THICK, GALVANIZED-STEEL BLADE CONNECTORS. 7. HEAT-RESPONSIVE DEVICE:  REPLACEABLE, 165 DEG F RATED, FUSIBLE HEAT-RESPONSIVE DEVICE:  REPLACEABLE, 165 DEG F RATED, FUSIBLE LINKS. FANS 1. CENTRIFUGAL ROOF VENTILATORS CENTRIFUGAL ROOF VENTILATORS 1.1. DESCRIPTION:  BELT-DRIVEN OR DIRECT-DRIVEN AS SCHEDULED DESCRIPTION:  BELT-DRIVEN OR DIRECT-DRIVEN AS SCHEDULED CENTRIFUGAL FANS CONSISTING OF HOUSING, WHEEL, FAN SHAFT, BEARINGS, MOTOR AND DISCONNECT SWITCH, DRIVE ASSEMBLY, CURB BASE, AND ACCESSORIES. 1.2. HOUSING:  REMOVABLE, SPUN-ALUMINUM, DOME TOP AND OUTLET BAFFLE, HOUSING:  REMOVABLE, SPUN-ALUMINUM, DOME TOP AND OUTLET BAFFLE, ONE-PIECE, ALUMINUM BASE WITH VENTURI INLET CONE. 1.2.1. HINGED SUBBASE:  GALVANIZED-STEEL HINGED ARRANGEMENT PERMITTING HINGED SUBBASE:  GALVANIZED-STEEL HINGED ARRANGEMENT PERMITTING SERVICE AND MAINTENANCE. 1.3. FAN WHEELS:  ALUMINUM HUB AND WHEEL WITH BACKWARD-INCLINED FAN WHEELS:  ALUMINUM HUB AND WHEEL WITH BACKWARD-INCLINED BLADES. 1.4. BELT DRIVES: BELT DRIVES: 1.4.1. RESILIENTLY MOUNTED TO HOUSING. RESILIENTLY MOUNTED TO HOUSING. 1.4.2. FAN SHAFT:  TURNED, GROUND, AND POLISHED STEEL; KEYED TO WHEEL FAN SHAFT:  TURNED, GROUND, AND POLISHED STEEL; KEYED TO WHEEL HUB. 1.4.3. SHAFT BEARINGS:  PERMANENTLY LUBRICATED, PERMANENTLY SEALED, SHAFT BEARINGS:  PERMANENTLY LUBRICATED, PERMANENTLY SEALED, SELF-ALIGNING BALL BEARINGS. 1.4.4. PULLEYS:  CAST-IRON, ADJUSTABLE-PITCH MOTOR PULLEY. PULLEYS:  CAST-IRON, ADJUSTABLE-PITCH MOTOR PULLEY. 1.4.5. FAN AND MOTOR ISOLATED FROM EXHAUST AIRSTREAM. FAN AND MOTOR ISOLATED FROM EXHAUST AIRSTREAM. 1.5. ACCESSORIES: ACCESSORIES: 1.5.1. VARIABLE-SPEED CONTROLLER:  SOLID-STATE CONTROL TO REDUCE SPEED VARIABLE-SPEED CONTROLLER:  SOLID-STATE CONTROL TO REDUCE SPEED FROM 100 TO LESS THAN 50 PERCENT. 1.5.2. DISCONNECT SWITCH:  NONFUSIBLE TYPE, WITH THERMAL-OVERLOAD DISCONNECT SWITCH:  NONFUSIBLE TYPE, WITH THERMAL-OVERLOAD PROTECTION MOUNTED INSIDE FAN HOUSING, FACTORY WIRED THROUGH AN INTERNAL ALUMINUM CONDUIT. 1.5.3. BIRD SCREENS:  REMOVABLE, 1/2-INCH (13-MM) MESH, ALUMINUM OR BIRD SCREENS:  REMOVABLE, 1/2-INCH (13-MM) MESH, ALUMINUM OR BRASS WIRE. 1.5.4. MOTORIZED DAMPERS:  PARALLEL-BLADE DAMPERS MOUNTED IN CURB MOTORIZED DAMPERS:  PARALLEL-BLADE DAMPERS MOUNTED IN CURB BASE WITH ELECTRIC ACTUATOR; FACTORY WIRED TO CLOSE WHEN FAN STOPS. 1.6. ROOF CURBS:  GALVANIZED STEEL; MITERED AND WELDED CORNERS; ROOF CURBS:  GALVANIZED STEEL; MITERED AND WELDED CORNERS; 2-INCH (53-MM) THICK, RIGID, FIBERGLASS INSULATION ADHERED TO INSIDE WALLS; AND 2-INCH (53-MM) WOOD NAILER.  SIZE AS REQUIRED TO SUIT ROOF OPENING AND FAN BASE. 1.6.1. CONFIGURATION:  BUILT-IN RAISED CANT AND MOUNTING FLANGE. CONFIGURATION:  BUILT-IN RAISED CANT AND MOUNTING FLANGE. 1.6.2. OVERALL HEIGHT:  12 INCHES  OVERALL HEIGHT:  12 INCHES  2. CEILING-MOUNTED VENTILATORS CEILING-MOUNTED VENTILATORS 2.1. DESCRIPTION:  BELT-DRIVEN OR DIRECT-DRIVEN AS SCHEDULED DESCRIPTION:  BELT-DRIVEN OR DIRECT-DRIVEN AS SCHEDULED CENTRIFUGAL FANS CONSISTING OF HOUSING, DUCT COLLECTOR, BACKDRAFT DAMPER WHEEL, FAN SHAFT, BEARINGS, MOTOR AND DISCONNECT SWITCH, DRIVE ASSEMBLY, CEILING GRILL, MOUNTING BRACKETS AND ACCESSORIES. 2.2. HOUSING:  STEEL, LINED WITH ACOUSTICAL INSULATION. HOUSING:  STEEL, LINED WITH ACOUSTICAL INSULATION. 2.3. FAN WHEEL:  CENTRIFUGAL WHEELS DIRECTLY MOUNTED ON MOTOR SHAFT. FAN WHEEL:  CENTRIFUGAL WHEELS DIRECTLY MOUNTED ON MOTOR SHAFT. FAN SHROUDS, MOTOR, AND FAN WHEEL SHALL BE REMOVABLE FOR SERVICE. 2.4. GRILLE:  PAINTED ALUMINUM, LOUVERED GRILLE WITH FLANGE ON INTAKE GRILLE:  PAINTED ALUMINUM, LOUVERED GRILLE WITH FLANGE ON INTAKE AND THUMBSCREW ATTACHMENT TO FAN HOUSING. 2.5. ELECTRICAL REQUIREMENTS:  JUNCTION BOX FOR ELECTRICAL CONNECTION ELECTRICAL REQUIREMENTS:  JUNCTION BOX FOR ELECTRICAL CONNECTION ON HOUSING AND RECEPTACLE FOR MOTOR PLUG-IN. 2.6. ACCESSORIES: ACCESSORIES: 2.6.1. VARIABLE-SPEED CONTROLLER:  SOLID-STATE CONTROL TO REDUCE SPEED VARIABLE-SPEED CONTROLLER:  SOLID-STATE CONTROL TO REDUCE SPEED FROM 100 TO LESS THAN 50 PERCENT. 2.6.2. WALL MOUNTED THERMOSTAT. WALL MOUNTED THERMOSTAT. 3. IN-LINE CENTRIFUGAL FANS IN-LINE CENTRIFUGAL FANS 3.1. DESCRIPTION:  BELT-DRIVEN OR DIRECT-DRIVEN AS SCHEDULED DESCRIPTION:  BELT-DRIVEN OR DIRECT-DRIVEN AS SCHEDULED CENTRIFUGAL FANS CONSISTING OF HOUSING, DUCT COLLECTOR, BACKDRAFT DAMPER WHEEL, FAN SHAFT, BEARINGS, MOTOR AND DISCONNECT SWITCH, DRIVE ASSEMBLY, MOUNTING BRACKETS AND ACCESSORIES. 3.2. HOUSING:  STEEL, LINED WITH ACOUSTICAL INSULATION. HOUSING:  STEEL, LINED WITH ACOUSTICAL INSULATION. 3.3. FAN WHEEL:  CENTRIFUGAL WHEELS DIRECTLY MOUNTED ON MOTOR SHAFT.  FAN WHEEL:  CENTRIFUGAL WHEELS DIRECTLY MOUNTED ON MOTOR SHAFT.  FAN SHROUDS, MOTOR, AND FAN WHEEL SHALL BE REMOVABLE FOR SERVICE. 3.4. ELECTRICAL REQUIREMENTS:  JUNCTION BOX FOR ELECTRICAL CONNECTION ELECTRICAL REQUIREMENTS:  JUNCTION BOX FOR ELECTRICAL CONNECTION ON HOUSING AND RECEPTACLE FOR MOTOR PLUG-IN. 3.5. ACCESSORIES: ACCESSORIES: 3.5.1. VARIABLE-SPEED CONTROLLER:  SOLID-STATE CONTROL TO REDUCE SPEED VARIABLE-SPEED CONTROLLER:  SOLID-STATE CONTROL TO REDUCE SPEED FROM 100 TO LESS THAN 50 PERCENT. 3.5.2. INTERLOCK STARTER. INTERLOCK STARTER. 3.5.3. FACTORY ISOLATION SUSPENSION KIT FACTORY ISOLATION SUSPENSION KIT 4. FANS NOT TYPES NOT SPECIFIED BUT SCHEDULED WILL BE EVALUATED ON FANS NOT TYPES NOT SPECIFIED BUT SCHEDULED WILL BE EVALUATED ON EQUAL TO BASIS OF DESIGN AND OPTIONS. TESTING AND BALANCING 1. THE MECHANICAL SYSTEMS SHALL BE TESTED, ADJUSTED, AND BALANCED THE MECHANICAL SYSTEMS SHALL BE TESTED, ADJUSTED, AND BALANCED BY A BALANCING FIRM SPECIALIZING IN THIS TYPE OF WORK (MAY BE MECHANICAL CONTRACTOR).  TESTS SHALL DETERMINE QUANTITATIVE PERFORMANCE OF EQUIPMENT.  BALANCING SHALL PROPORTION FLOWS WITHIN THE DISTRIBUTION SYSTEM(S) ACCORDING TO SPECIFIED DESIGN QUANTITIES.  ALL WORK MUST BE DONE UNDER THE DIRECT SUPERVISION OF AN ENGINEER REGISTERED IN THIS STATE OR CERTIFIED BY THE NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB).  ALL WORK SHALL MEET LOCAL CODES AND STANDARDS, NEBB AND ASHRAE TESTING, ADJUSTING, AND BALANCING PROCEDURES.  SUBMIT TO THE OWNER FOR REVIEW AND APPROVAL, THREE (3) COPIES OF THE BALANCING REPORTS ON THE STANDARD REPORT FORMS PREPARED BY NEBB.  REPORTS SHALL BE SUBMITTED TO THE ENGINEER NO LATER THAN TWO (2) WEEKS AFTER TESTING. 2. REPLACE SHEAVES, PULLEY'S AND BELTS AS NECESSARY TO BALANCE REPLACE SHEAVES, PULLEY'S AND BELTS AS NECESSARY TO BALANCE FANS. PAINTING AND FINISHING  1. APPLY PAINT TO EXPOSED PIPING ACCORDING TO THE FOLLOWING, UNLESS APPLY PAINT TO EXPOSED PIPING ACCORDING TO THE FOLLOWING, UNLESS OTHERWISE INDICATED: 1.1. INTERIOR, FERROUS PIPING:  USE SEMIGLOSS, ACRYLIC-ENAMEL FINISH.  INTERIOR, FERROUS PIPING:  USE SEMIGLOSS, ACRYLIC-ENAMEL FINISH.  INCLUDE FINISH COAT OVER ENAMEL UNDERCOAT AND PRIMER. 1.2. INTERIOR, GALVANIZED-STEEL PIPING:  USE SEMIGLOSS, ACRYLIC-ENAMEL INTERIOR, GALVANIZED-STEEL PIPING:  USE SEMIGLOSS, ACRYLIC-ENAMEL FINISH.  INCLUDE TWO FINISH COATS OVER GALVANIZED METAL PRIMER. 1.3. INTERIOR, FERROUS SUPPORTS:  USE SEMIGLOSS, ACRYLIC-ENAMEL FINISH.  INTERIOR, FERROUS SUPPORTS:  USE SEMIGLOSS, ACRYLIC-ENAMEL FINISH.  INCLUDE FINISH COAT OVER ENAMEL UNDERCOAT AND PRIMER. 1.4. EXTERIOR, FERROUS PIPING:  USE SEMIGLOSS, ACRYLIC-ENAMEL FINISH.  EXTERIOR, FERROUS PIPING:  USE SEMIGLOSS, ACRYLIC-ENAMEL FINISH.  INCLUDE TWO FINISH COATS OVER RUST-INHIBITIVE METAL PRIMER. 1.5. EXTERIOR, GALVANIZED-STEEL PIPING:  USE SEMIGLOSS, ACRYLIC-ENAMEL EXTERIOR, GALVANIZED-STEEL PIPING:  USE SEMIGLOSS, ACRYLIC-ENAMEL FINISH.  INCLUDE TWO FINISH COATS OVER GALVANIZED METAL PRIMER. 1.6. EXTERIOR, FERROUS SUPPORTS:  USE SEMIGLOSS, ACRYLIC-ENAMEL FINISH.  EXTERIOR, FERROUS SUPPORTS:  USE SEMIGLOSS, ACRYLIC-ENAMEL FINISH.  INCLUDE TWO FINISH COATS OVER RUST-INHIBITIVE METAL PRIMER. 2. DAMAGE AND TOUCHUP:  REPAIR MARRED AND DAMAGED FACTORY-PAINTED DAMAGE AND TOUCHUP:  REPAIR MARRED AND DAMAGED FACTORY-PAINTED FINISHES WITH MATERIALS AND PROCEDURES TO MATCH ORIGINAL FACTORY FINISH. 3. DO NOT PAINT PIPING SPECIALTIES WITH FACTORY-APPLIED FINISH. DO NOT PAINT PIPING SPECIALTIES WITH FACTORY-APPLIED FINISH. CUTTING AND PATCHING 1. CUT, CHANNEL, CHASE, AND DRILL FLOORS, WALLS, PARTITIONS, CEILINGS, CUT, CHANNEL, CHASE, AND DRILL FLOORS, WALLS, PARTITIONS, CEILINGS, AND OTHER SURFACES NECESSARY FOR MECHANICAL INSTALLATIONS.  PERFORM CUTTING BY SKILLED MECHANICS OF TRADES INVOLVED. 2. REPAIR AND REFINISH DISTURBED FINISH MATERIALS AND OTHER SURFACES REPAIR AND REFINISH DISTURBED FINISH MATERIALS AND OTHER SURFACES TO MATCH ADJACENT UNDISTURBED SURFACES.  INSTALL NEW FIREPROOFING WHERE EXISTING FIRESTOPPING HAS BEEN DISTURBED.  REPAIR AND REFINISH MATERIALS AND OTHER SURFACES BY SKILLED MECHANICS OF TRADES INVOLVED. CLEANING AND PROTECTION 1. ON COMPLETION OF INSTALLATION, INCLUDING OUTLETS, FITTINGS, AND ON COMPLETION OF INSTALLATION, INCLUDING OUTLETS, FITTINGS, AND DEVICES, INSPECT EXPOSED FINISH.  REMOVE BURRS, DIRT, PAINT SPOTS, AND CONSTRUCTION DEBRIS. 2. PROTECT EQUIPMENT AND INSTALLATIONS AND MAINTAIN CONDITIONS TO PROTECT EQUIPMENT AND INSTALLATIONS AND MAINTAIN CONDITIONS TO ENSURE THAT COATINGS, FINISHES, AND CABINETS ARE WITHOUT DAMAGE OR DETERIORATION AT TIME OF SUBSTANTIAL COMPLETION. FIRESTOPPING 1. APPLY FIRESTOPPING OR FIREPROOFING MATERIALS TO PIPING AND APPLY FIRESTOPPING OR FIREPROOFING MATERIALS TO PIPING AND DUCTWORK PENETRATIONS OF FIRE-RATED FLOOR AND WALL ASSEMBLIES TO ACHIEVE FIRE-RESISTANCE RATING OF THE ASSEMBLY.  FIRESTOPPING OR FIREPROOFING MATERIALS AND INSTALLATION REQUIREMENTS SHALL BE AS SPECIFIED IN THE PROJECT MANUAL. ERECTION OF METAL SUPPORTS AND ANCHORAGE 1. CUT, FIT AND PLACE MISCELLANEOUS METAL SUPPORTS ACCURATELY IN CUT, FIT AND PLACE MISCELLANEOUS METAL SUPPORTS ACCURATELY IN LOCATION, ALIGNMENT, AND ELEVATION TO SUPPORT AND ANCHOR MECHANICAL MATERIALS AND EQUIPMENT. 2. FIELD WELDING:  COMPLY WITH AWS STANDARDS, "STRUCTURAL WELDING FIELD WELDING:  COMPLY WITH AWS STANDARDS, "STRUCTURAL WELDING CODE-STEEL." GENERAL NOTES 1. SEAL ALL PENETRATIONS THRU ROOF, WALLS, FLOORS, AND CEILINGS AIR SEAL ALL PENETRATIONS THRU ROOF, WALLS, FLOORS, AND CEILINGS AIR AND WATERTIGHT. 2. THIS CONTRACTOR IS RESPONSIBLE FOR COORDINATION AND NOTIFICATION THIS CONTRACTOR IS RESPONSIBLE FOR COORDINATION AND NOTIFICATION OF ALL OTHER CONTRACTORS AFFECTED BY ANY EQUIPMENT MODIFICATIONS OR SUBSTITUTIONS. 3. INSTALL ALL DUCTWORK AS HIGH AS POSSIBLE.  ROUTE DUCTS PARALLEL INSTALL ALL DUCTWORK AS HIGH AS POSSIBLE.  ROUTE DUCTS PARALLEL AND PERPENDICULAR TO WALLS UNLESS OTHERWISE NOTED. 4. FURNISH AND INSTALL MECHANICAL IDENTIFICATION TAGS AND MARKERS ON FURNISH AND INSTALL MECHANICAL IDENTIFICATION TAGS AND MARKERS ON ALL EQUIPMENT, CONTROLS, AND PIPING. 5. PROVIDE ADEQUATE CLEARANCES AROUND ALL EQUIPMENT AND INSTALL PER PROVIDE ADEQUATE CLEARANCES AROUND ALL EQUIPMENT AND INSTALL PER MANUFACTURERS RECOMMENDATIONS. 6. THIS CONTRACTOR SHALL PROVIDE ONE (1) YEAR COMPLETE WARRANTY ON THIS CONTRACTOR SHALL PROVIDE ONE (1) YEAR COMPLETE WARRANTY ON ALL PARTS AND EQUIPMENT.   7. PROVIDE A CONSTRUCTION SET OF FILTERS. AT CONSTRUCTION COMPLETION, PROVIDE A CONSTRUCTION SET OF FILTERS. AT CONSTRUCTION COMPLETION, REPLACE EACH UNIT WITH A NEW SET OF FILTERS, SIZED PROPERLY. 8. MECHANICAL CONTRACTOR SHALL PROVIDE AND INSTALL A SMOKE DETECTOR MECHANICAL CONTRACTOR SHALL PROVIDE AND INSTALL A SMOKE DETECTOR PER AHJ REQUIREMENTS ON UNITS OR SYSTEMS WITH AIR FLOW OVER 2,000 CFM.  MECHANICAL CONTRACTOR SHALL ALSO PROVIDE ELECTRIC CONTACT RELAY.  SMOKE DETECTOR ACTIVATION SHALL SHUT DOWN RESPECTIVE UNIT(S)/SYSTEMS.   9. EQUIPMENT NOT TYPES NOT SPECIFIED BUT SCHEDULED WILL BE EVALUATED EQUIPMENT NOT TYPES NOT SPECIFIED BUT SCHEDULED WILL BE EVALUATED ON A BASIS OF EQUAL TO "BASIS OF DESIGN" AND OPTIONS. (INCLUDING UNITS HEATERS AND ROOF TOP UNITS). 
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REFER TO MECHANICAL SCHEDULES AND DETAIL DRAWINGS FOR ADDITIONAL INFORMATION. MAINTAIN MANUFACTURER'S RECOMMENDED SERVICE CLEARANCE FOR NEW AND EXISTING MECHANICAL EQUIPMENT. THE CONTRACTOR SHALL VERIFY THAT ALL EXISTING AND NEW MECHANICAL EQUIPMENT ARE MOUNTED SO THAT ALL REQUIRED CLEARANCES ARE MAINTAINED AT THE BOTTOM AND SIDES OF EACH UNIT FOR PROPER SERVICING AND MAINTENANCE. COORDINATE COMPLETELY WITH ALL NEW WALLS TO STRUCTURE, AND RELOCATE AS REQUIRED TO MAINTAIN PROPER CLEARANCES. CONTRACTOR SHALL FIELD VERIFY ACTUAL LOCATIONS OF ALL EQUIPMENT, DUCKWORK, & PIPING PRIOR TO SUBMITTING A BID. COORDINATE COMPLETELY WITH ALL OTHER TRADES. RELOCATE TERMINAL UNITS AND PROVIDE ADDITIONAL DUCTWORK, OFFSETS, FITTINGS, ETC. AS REQUIRED. DUE TO DRAWING SCALE, IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS AND ACCESSORIES WHICH MAY BE REQUIRED. THE CONTRACTOR SHALL EXAMINE FIELD CONDITIONS AND FURNISH THE NECESSARY FITTINGS WHICH MAY BE REQUIRED TO COMPLETE THE INSTALLATION. CONTRACTOR SHALL FURNISH AND INSTALL BALANCING DAMPERS IN HVAC SYSTEMS THAT HAVE MORE THAN ONE INLET/OUTLET UNLESS NOTED OTHERWISE. BALANCING DAMPERS SHALL APPLY TO NEW AND EXISTING DUCTWORK THE CONTRACTOR SHALL VERIFY THAT THERE ARE NO NON-PLENUM RATED MATERIALS IN THE RETURN AIR PLENUM. THE CONTRACTOR SHALL ENCAPSULATE ALL NON PLENUM RATED MATERIALS IN A MATTER APPROVED BY THE AUTHORITY HAVING JURISTICTION. IF NON-PLENUM RATED MATERIALS ARE NOT ENCAPSULATED IN A MATER APPROVED BY THE AUTHORITY HAVING JURISTICTION, THEN THE CONTRACTOR SHALL REPLACE MATERIAL WITH AN APPROVED PLENUM RATED MATERIAL. DURING CONSTRUCTION, SEAL ALL OPEN DUCTS WITH PLASTIC TO PREVENT DUST/DIRT. CLEAN ALL INTERIOR DUCT SURFACES PRIOR TO DUCT INSTALLATION. PROVIDE CONSTRUCTION FILTERS OVER AIR HANDLING UNIT INTAKES AND MAINTAIN FILTER MEDIA DURING CONSTRUCTION. REPLACE ALL FILTERS AT END OF CONSTRUCTION. ALL RETURN AIR INTAKES TO MECHANICAL ROOM SHALL BE COVERED WITH FILTER MEDIA DURING CONSTRUCTION. REMOVE UPON COMPLETION.
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REFER TO MECHANICAL SCHEDULES AND DETAIL DRAWINGS FOR ADDITIONAL INFORMATION. MAINTAIN MANUFACTURER'S RECOMMENDED SERVICE CLEARANCE FOR NEW AND EXISTING MECHANICAL EQUIPMENT. THE CONTRACTOR SHALL VERIFY THAT ALL EXISTING AND NEW MECHANICAL EQUIPMENT ARE MOUNTED SO THAT ALL REQUIRED CLEARANCES ARE MAINTAINED AT THE BOTTOM AND SIDES OF EACH UNIT FOR PROPER SERVICING AND MAINTENANCE. COORDINATE COMPLETELY WITH ALL NEW WALLS TO STRUCTURE, AND RELOCATE AS REQUIRED TO MAINTAIN PROPER CLEARANCES. CONTRACTOR SHALL FIELD VERIFY ACTUAL LOCATIONS OF ALL EQUIPMENT, DUCKWORK, & PIPING PRIOR TO SUBMITTING A BID. COORDINATE COMPLETELY WITH ALL OTHER TRADES. RELOCATE TERMINAL UNITS AND PROVIDE ADDITIONAL DUCTWORK, OFFSETS, FITTINGS, ETC. AS REQUIRED. DUE TO DRAWING SCALE, IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS AND ACCESSORIES WHICH MAY BE REQUIRED. THE CONTRACTOR SHALL EXAMINE FIELD CONDITIONS AND FURNISH THE NECESSARY FITTINGS WHICH MAY BE REQUIRED TO COMPLETE THE INSTALLATION. CONTRACTOR SHALL FURNISH AND INSTALL BALANCING DAMPERS IN HVAC SYSTEMS THAT HAVE MORE THAN ONE INLET/OUTLET UNLESS NOTED OTHERWISE. BALANCING DAMPERS SHALL APPLY TO NEW AND EXISTING DUCTWORK THE CONTRACTOR SHALL VERIFY THAT THERE ARE NO NON-PLENUM RATED MATERIALS IN THE RETURN AIR PLENUM. THE CONTRACTOR SHALL ENCAPSULATE ALL NON PLENUM RATED MATERIALS IN A MATTER APPROVED BY THE AUTHORITY HAVING JURISTICTION. IF NON-PLENUM RATED MATERIALS ARE NOT ENCAPSULATED IN A MATER APPROVED BY THE AUTHORITY HAVING JURISTICTION, THEN THE CONTRACTOR SHALL REPLACE MATERIAL WITH AN APPROVED PLENUM RATED MATERIAL. DURING CONSTRUCTION, SEAL ALL OPEN DUCTS WITH PLASTIC TO PREVENT DUST/DIRT. CLEAN ALL INTERIOR DUCT SURFACES PRIOR TO DUCT INSTALLATION. PROVIDE CONSTRUCTION FILTERS OVER AIR HANDLING UNIT INTAKES AND MAINTAIN FILTER MEDIA DURING CONSTRUCTION. REPLACE ALL FILTERS AT END OF CONSTRUCTION. ALL RETURN AIR INTAKES TO MECHANICAL ROOM SHALL BE COVERED WITH FILTER MEDIA DURING CONSTRUCTION. REMOVE UPON COMPLETION.
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EXISTING TO REMAIN. CONNECT NEW DUCT TO EXISTING, FIELD VERIFY. PROVIDE DUCT RUN OUTS TO MATCH DIFFUSER NECK SIZE UNLESS OTHERWISE NOTED ON DRAWINGS.  (TYPICAL) EXTEND RIGID ROUND AND INSULATION AS REQUIRED TO MAINTAIN A MAXIMUM FLEX DUCT RUN OUT OF NOT MORE THAN 5'. INTERNALLY LINED RETURN AIR BOOT WITH OPENING(S) ON THE TOP.  INSTALL INSTALL AS HIGH AS POSSIBLE.   .   TURN EXHAUST DUCT UP AND TRANSITION TO EXHAUST FAN BACKDRAFT DAMPER IN VERTICAL.  MAINTAIN MANUFACTURER'S RECOMMENDED SERVICE CLEARANCE FOR MECHANICAL EQUIPMENT. PAINT ALL HVAC/MECHANICAL PIPING, SUPPORTS AND ASSOCIATED APPURTENANCES,  NEW AND EXISTING, ROUTED WITHIN THE EXPOSED CEILING AREA. COORDINATE PAINTING REQUIREMENTS WITH ARCHITECT. TURN DUCTWORK UP TO ROOF AND TRANSITION TO ROOF JACK/HOOD.  ROUTE DUCTWORK UP THROUGH ROOF TO ROOF TOP UNIT. PROVIDE TRANSITION TO UNIT CONNECTIONS. PROVIDE FULL SIZE 1" LINED RETURN BOOT 8' LONG (WHERE POSSIBLE), TURN RETURN AIR OPENING UP TOWARDS DECK. (TYPICAL) ROUTE REFRIGERANT PIPING HIGH AND TIGHT TO STRUCTURE.  REFER TO MANUFACTURER FOR PIPE SIZES. PROVIDE AND INSTALL NEW U.L. FIRE RATED FLOOR PENETRATION ASSEMBLIES AND SLEEVES AS REQUIRED BY APPLICABLE CODES TO MAINTAIN EXISTING WALL AND FLOOR FIRE ASSEMBLY RATINGS. INSULATE REFRIGERANT PIPING PER MANUFACTURER RECOMMENDATIONS. (TYPICAL) REFRIGERANT PIPING UP TO ROOF THROUGH PIPING CURB.  COORDINATE EXACT ROUTING WITH EXISTING CONDITIONS. ROUTE DUCTWORK UP THROUGH ROOF TO ROOF TOP UNIT. PROVIDE TRANSITION TO UNIT CONNECTIONS. ROUTE CONDENSATE DOWN IN WALL.  OPEN SIGHT TO INDIRECT WASTE RECEPTACLE. ROUTE CONDENSATE DOWN WITHIN WALL.  TERMINATE WITH AIR GAP ABOVE INDIRECT WASTE RECEPTACLE LOCATED BELOW MILLWORK. PROVIDE WYE-FITTING ON SINK TAILPIECE FOR DRAINAGE FROM MECHANICAL UNIT.  INSULATE P-TRAP, TRAP ARM AND ABOVE FLOOR HORIZONTAL SANITARY PIPING WHERE RECEIVING CHILLED DRAINAGE. INSTALL THERMOSTATS ON EXTERIOR WALLS ON INSULATED BASE. (TYPICAL) PROVIDE 2" INTERNALLY LINED DUCTWORK FOR SOUND SENSITIVE AREAS: FILM STUDIO, STUDIO AND RECORDING STUDIO. INSULATE CONDENSATE PIPING WITH CLOSED CELL MINIMUM THICKNESS 0.5" INSULATION OR CODE MINIMUM WHICHEVER IS THICKEST. (TYPICAL) 10/6 INTERNALLY LINED RETURN AIR BOOT WITH OPENING(S) ON THE TOP.  INSTALL AS HIGH AS POSSIBLE. THERMOSTATS TO BE OWNER FURNISHED, CONTRACTOR INSTALLED.  
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MECHANICAL
SCHEDULES AND
COMCHECKS

COMcheck Software Version COMcheckWeb

Mechanical Compliance Certificate

Project Title:
90.1 (2019) Standard

Project Type: Alteration

Location: Austin, Texas
Climate Zone: 2a

Construction Site:
6505 AIRPORT BOULEVARD
Austin, Texas 78752

Owner/Agent: Designer/Contractor:

Project Information
Energy Code:

Austin Stone

Mechanical Systems List
QuantitySystem Type & Description

Heating: 1 each - Central Furnace, Gas, Capacity = 150 kBtu/h
    Proposed Efficiency = 80.00% Et, Required Efficiency:  80.00 % Et (or 80% AFUE)
Cooling: 1 each - Single Package DX Unit, Capacity = 108 kBtu/h, Air-Cooled Condenser, Air Economizer
    Proposed Efficiency = 11.20 EER, Required Efficiency:  11.00 EER  + 12.7 IEER
Fan System:  10 Ton | Office -- Compliance (Motor nameplate HP and fan efficiency method) : Passes

  Fans:
    FAN 1 Supply, Constant Volume, 4000 CFM, 2.8 motor nameplate hp, 1.00 fan energy index , fan exception: 3rd
party air/energy performance certified

SYSTEM VERIFICATION REQUIRED.

8 RTU-1,2,4,5,6,7,10,13

Heating: 1 each - Central Furnace, Gas, Capacity = 80 kBtu/h
    Proposed Efficiency = 80.00% Et, Required Efficiency:  80.00 % Et (or 80% AFUE)
Cooling: 1 each - Single Package DX Unit, Capacity = 68 kBtu/h, Air-Cooled Condenser, Air Economizer
    Proposed Efficiency = 11.20 EER, Required Efficiency:  11.00 EER  + 12.7 IEER
Fan System:  6 Ton | Office -- Compliance (Motor nameplate HP and fan efficiency method) : Passes

  Fans:
    FAN 2 Supply, Constant Volume, 2200 CFM, 1.0 motor nameplate hp, 1.00 fan energy index , fan exception: 3rd
party air/energy performance certified

SYSTEM VERIFICATION REQUIRED.

6 RTU-3,8,9,11,12,14

Split System Heat Pump
Heating Mode: Capacity = 28 kBtu/h,
    Proposed Efficiency = 9.30 HSPF, Required Efficiency = 8.20 HSPF
Cooling Mode: Capacity = 42 kBtu/h,
    Proposed Efficiency = 18.00 SEER, Required Efficiency:  14.00 SEER
Fan System:  Splits -- Compliance (Motor nameplate HP and fan efficiency method) : Passes

  Fans:
    FAN 3 Supply, Constant Volume, 1485 CFM, 0.6 motor nameplate hp, 1.00 fan energy index , fan exception: 3rd
party air/energy performance certified

SYSTEM VERIFICATION REQUIRED.

1 FC/HP-1,2,3

Project Title:
Data filename:

Austin Stone 06/13/22Report date:
121 ofPage

Mechanical Compliance Statement
Compliance Statement:  The proposed mechanical alteration project represented in this document is consistent with the building
plans, specifications, and other calculations submitted with this permit application. The proposed mechanical systems have been
designed to meet the 90.1 (2019) Standard requirements in COMcheck Version COMcheckWeb and to comply with any applicable
mandatory requirements listed in the Inspection Checklist.

DAVID PICH P.E.
Name - Title Signature Date

Project Title:
Data filename:

Austin Stone 06/13/22Report date:
122 ofPage

22.06.13
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MECHANICAL
SCHEDULES



8 SPLIT SYSTEM SUPPORT DETAIL

4 ROOFTOP MOUNTING DETAIL

10 ROOF PIPE PENETRATION DETAIL

1 GAS FIRED ROOFTOP HVAC UNIT DETAIL

8 ROOFTOP CONDENSATE DRAIN TRAP DETAIL

12 PIPE SUPPORT DETAIL

13 PIPE TRAPEZE SUPPORT DETAIL

9 PIPE INSULATION AND VAPOR BARRIER DETAIL

6 FLEXIBLE DUCT SUPPORT DETAIL

7 RETURN AIR BOOT DETAIL

16 DUCT RUN OUT DETAIL

11 ROOF MOUNTED EXHAUST FAN

3 TYPICAL CONDENSING UNIT MOUNTED ON ROOF

EQUIPMENT MOUNTING CURB DETAIL

2 RETURN AIR MULTIPLE JUMPERS DUCT DETAIL

14 TYPICAL ROOM TO PLENUM EXHAUST SYSTEM15 CONDENSATE DRAIN PIPING DETAIL

17 TYPICAL ROUND ROOF JACK PENETRATION
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