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DUCT TYPE

AutoCAD SHX Text
CONCEALED SUPPLY AND EXHAUST MAINS AND BRANCHES IN UNCONDITIONED SPACES AND PLENUMS BELOW ROOF AND DUCTS INSIDE THE BUILDING ENVELOPE
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INSULATION TYPE

AutoCAD SHX Text
INSULATION  MINIMUM R VALUE

AutoCAD SHX Text
EXTERNALLY WRAPPED WITH FOIL BACKED INSULATION

AutoCAD SHX Text
NOTES: 1.	ALL DUCT DIMENSIONS SHOWN ON PLANS ARE NET INSIDE DIMENSIONS.  CONTRACTOR SHALL INCREASE DUCT DIMENSIONS FOR ALL DUCT DIMENSIONS SHOWN ON PLANS ARE NET INSIDE DIMENSIONS.  CONTRACTOR SHALL INCREASE DUCT DIMENSIONS FOR INTERNALLY LINED DUCT TO ACCOUNT FOR THE THICKNESS OF INSULATION LINER WHERE REQUIRED.  2.	ALL DUCTWORK SHALL BE LOCK FORMED QUALITY STEEL WITH EXCEPTION OF FLEXIBLE DUCT BRANCH ENDS ONLY.  ALL DUCTS WITH A ALL DUCTWORK SHALL BE LOCK FORMED QUALITY STEEL WITH EXCEPTION OF FLEXIBLE DUCT BRANCH ENDS ONLY.  ALL DUCTS WITH A DIMENSION OVER 16" SHALL BE FLANGED TYPE CONNECTIONS.  CONCEALED DUCT BRANCHES SHALL BE ROUND STEEL.  ALL DUCTS SHALL BE SUSPENDED FROM STRUCTURE OF BUILDING PER CODE.   3.	DUCT SEAMS AND FLANGES SHALL BE TIGHT AND WITHOUT VISIBLE GAPS.   DUCT SEAMS AND FLANGES SHALL BE TIGHT AND WITHOUT VISIBLE GAPS.   4.	DUCT CONSTRUCTION SHALL BE SMACNA CLASS A: ALL TRANSVERSE JOINTS, LONGITUDINAL SEAMS, AND DUCT WALL PENETRATIONS DUCT CONSTRUCTION SHALL BE SMACNA CLASS A: ALL TRANSVERSE JOINTS, LONGITUDINAL SEAMS, AND DUCT WALL PENETRATIONS SHALL BE SEALED. ALL SEAMS ON HIDDEN RIGID DUCTS SHALL BE SEALED USING UL 181A OR 181B MASTICS.  EXCEPTION: CONTINUOUSLY WELDED AND LOCKING-TYPE LONGITUDINAL JOINTS.       5.	FLEXIBLE DUCTS SHALL BE UL 181 LISTED, CLASS 1, WITH AN INNER CORE OF STEEL WIRE HELIX WRAPPED IN FIBERGLASS AND SHEATHED FLEXIBLE DUCTS SHALL BE UL 181 LISTED, CLASS 1, WITH AN INNER CORE OF STEEL WIRE HELIX WRAPPED IN FIBERGLASS AND SHEATHED IN A DOUBLE LAMINATION OF POLYESTER.  FLEX DUCT SHALL HAVE A MINIMUM R VALUE OF 6.0 AND SHALL BE RATED FOR 4" WG POSITIVE AND 0.75" WG NEGATIVE PRESSURES (MINIMUM).  UP TO 8 FEET MAXIMUM U.L. LISTED INSULATED FLEXIBLE DUCT IS PERMISSIBLE AT BRANCH ENDS IN CONCEALED LOCATIONS ONLY.  ALL FLEXIBLE DUCTWORK SHALL BE INSTALLED PER CODE FULLY EXTENDED WITHOUT CRIMPING OR RESTRICTIVE SHORT RADIUS BENDS.   6.	PROVIDE TURNING VANES AT ALL RECTANGULAR ELLS AND TEES PER DETAILS ON PLANS.   PROVIDE TURNING VANES AT ALL RECTANGULAR ELLS AND TEES PER DETAILS ON PLANS.   7.	ALL DUCTS AND FITTINGS SHALL BE FABRICATED PER LATEST EDITION SMACNA. ALL DUCTS AND FITTINGS SHALL BE FABRICATED PER LATEST EDITION SMACNA. 8.	ALL MATERIALS EXPOSED WITHIN DUCTS OR AS INSULATION AROUND DUCTS SHALL HAVE A FLAME SPREAD INDEX OF NOT MORE THAN 25 ALL MATERIALS EXPOSED WITHIN DUCTS OR AS INSULATION AROUND DUCTS SHALL HAVE A FLAME SPREAD INDEX OF NOT MORE THAN 25 AND A SMOKE DEVELOPMENT RATING OF NOT MORE THAN 50. UL LISTING REQUIRED.  ALL INSULATION CONTAINING FIBROUS MATERIALS EXPOSED TO AIR FLOW SHALL BE RATED FOR THAT EXPOSURE OR SHALL BE ENCAPSULATED. INSULATING PROPERTIES FOR ALL MATERIALS SHALL MEET OR EXCEED CODE REQUIREMENTS.  POLYSTYRENE PRODUCTS SHALL MEET AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) C578 91. ALL INSULATION SHALL BE LOW EMITTING WITH NOT GREATER THAN .05 PPM FORMALDEHYDE EMISSIONS. THE MAXIMUM FLAME SPREAD AND SMOKE DEVELOPED INDEX FOR INSULATION SHALL MEET THE REQUIREMENTS OF THE APPLICABLE LOCAL CODES AND ORDINANCES ADOPTED BY THE JURISDICTION IN WHICH THE BUILDING IS LOCATED. 9.	EXTERIOR DUCTS SHALL BE FREE OF DENTS, STICKERS, AND TAGS AND SHALL BE PAINTED - COLOR PER ARCHITECT.EXTERIOR DUCTS SHALL BE FREE OF DENTS, STICKERS, AND TAGS AND SHALL BE PAINTED - COLOR PER ARCHITECT.
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1.	ALL WORK SHALL COMPLY WITH ALL APPLICABLE FEDERAL, STATE AND LOCAL CODES, LAWS, ACTS AND ALL AUTHORITIES HAVING ALL WORK SHALL COMPLY WITH ALL APPLICABLE FEDERAL, STATE AND LOCAL CODES, LAWS, ACTS AND ALL AUTHORITIES HAVING JURISDICTION INCLUDING, BUT NOT LIMITED TO THE 2015 IMC, 2015 IECC AND 2015 IBC AS ADOPTED BY FORT DEFIANCE, AZ.  2.	WORK SHALL INCLUDE ALL MATERIALS, LABOR, SERVICES AND EQUIPMENT NECESSARY TO PROVIDE AN OPERATING SYSTEM AS SHOWN ON WORK SHALL INCLUDE ALL MATERIALS, LABOR, SERVICES AND EQUIPMENT NECESSARY TO PROVIDE AN OPERATING SYSTEM AS SHOWN ON THE PLANS.  PLANS ARE SCHEMATIC AND ARE NOT INTENDED TO SPECIFY ALL INCIDENTAL HARDWARE OR IDENTIFY ALL OFFSETS OR DIFFICULTIES WHICH MAY BE ENCOUNTERED IN THE COURSE OF COMPLETING THE PROJECT.  DO NOT SCALE THE PLANS.  CONTRACTORS SHALL FIELD MEASURE AND CREATE SHOP DRAWINGS FOR DUCT FABRICATION.  3.	FIELD VERIFY ALL CLEARANCES PRIOR TO FABRICATION OR ORDERING DUCTWORK.  CONTRACTOR SHALL NOT CHARGE OWNER, ARCHITECT, FIELD VERIFY ALL CLEARANCES PRIOR TO FABRICATION OR ORDERING DUCTWORK.  CONTRACTOR SHALL NOT CHARGE OWNER, ARCHITECT, GENERAL CONTRACTOR, ENGINEER OR OTHERS FOR ADJUSTMENT DUE TO FIELD CONDITIONS.  CONTRACTOR MUST INCLUDE IN FEE TO COMPLETE PROJECT MISCELLANEOUS DUCT FITTINGS TO/FROM AIR HANDLERS, EXHAUST FANS, DRYERS, DUCTS REQUIRING OFFSETS, SPECIAL FITTINGS AROUND BEAMS, COLUMNS, TRUSSES, OR STRUCTURAL BRACES.  FIELD VERIFICATION AND INSTALLATION SHALL BE CONSIDERED INCLUDED IN BASE SCOPE OF WORK WITHOUT ADDITIONAL COMPENSATION FEES.  MECHANICAL CONTRACTOR SHALL OBTAIN ARCHITECTURAL PLANS AND VERIFY INTENDED CEILING HEIGHTS, SOFFIT LOCATIONS, AND OTHER ARCHITECTURAL FEATURE LOCATIONS AND SHALL ROUTE DUCTWORK ACCORDINGLY TO ALLOW CONSTRUCTION OF  ELEMENTS OF BUILDING TO BE CONSTRUCTED AFTER MECHANICAL INSTALLATION PHASE. PRIOR TO TRUSS FABRICATION COORDINATE WITH TRUSS MANUFACTURER FOR ANY REQUIRED KNOCKOUTS OR POSITIONS OF ANY BLOCKING PLATES.  LOCATE ALL DUCTS TO PROVIDE SUFFICIENT CLEARANCE FOR CEILING HARDWARE, ALL LIGHTS, AND ANY ARCHITECTURAL FEATURES IN CEILINGS.  DUCT ROUTING MAY NEED TO BE FIELD ADJUSTED FROM PLANS FOR FIELD CONDITIONS AND FITTINGS PROVIDED TO SUIT.  AIR FLOW TOTAL CROSS SECTIONAL AREA SHALL BE MAINTAINED THROUGH ALL SUCH FITTINGS.  CONTRACTOR MAY ADJUST DUCT DIMENSIONS AND LOCATIONS TO SUIT AVAILABLE SPACE PROVIDED CROSS SECTIONAL FLOW AREA IS MAINTAINED.      4.	DISCREPANCIES ON MECHANICAL PLANS SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER FOR CLARIFICATION PRIOR TO DISCREPANCIES ON MECHANICAL PLANS SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER FOR CLARIFICATION PRIOR TO SUBMISSION OF BID TO CONSTRUCT MECHANICAL SYSTEM.  DISCREPANCIES BROUGHT TO ENGINEER'S ATTENTION AFTER SUBMISSION OF BID SHALL NOT BE BILLABLE TO ENGINEER, ARCHITECT, CLIENT OR OTHERS AND SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO REMEDY PER CODE AND WITH THE ASSISTANCE OF THE ENGINEER.  ENGINEER WILL ASSIST CONTRACTOR IN DETERMINING REMEDY AND SHALL STRIVE IN GOOD FAITH TO FIND A LEAST COST AND CODE COMPLIANT SOLUTION TO SUCH DISCREPANCIES.  CONTRACTOR'S SUBMISSION OF BID TO CONSTRUCT MECHANICAL SYSTEM IS SEEN AS AGREEMENT TO THESE TERMS. 5.	DUCTWORK:  SEE DUCT CONSTRUCTION REQUIREMENTS ON THIS SHEET.  DUCTWORK:  SEE DUCT CONSTRUCTION REQUIREMENTS ON THIS SHEET.  6.	PROVIDE EACH DUCT SUPPLY BRANCH WITH OWNER ADJUSTABLE VOLUME CONTROL USING A LOCKING BRANCH DAMPER 18" FROM MAIN PROVIDE EACH DUCT SUPPLY BRANCH WITH OWNER ADJUSTABLE VOLUME CONTROL USING A LOCKING BRANCH DAMPER 18" FROM MAIN TAKEOFF OR OBD IN DEVICE IF BRANCH IS INACCESSIBLE.  PROVIDE AUTOMATIC SHUT OFF DAMPERS ON EXHAUST SYSTEMS & SUPPLY SYSTEMS WITH AIRFLOW > 3,000 CFM. OUTSIDE AIR SYSTEM SHALL BE CAPABLE OF REDUCING OUTSIDE AIR TO REQUIRED MINIMUM. 7.	BALANCING DAMPERS:  ALL BALANCING DAMPERS SHALL BE FIELD LOCATED IN ACCESSIBLE LOCATIONS OR SHALL BE FURNISHED WITH BALANCING DAMPERS:  ALL BALANCING DAMPERS SHALL BE FIELD LOCATED IN ACCESSIBLE LOCATIONS OR SHALL BE FURNISHED WITH ACCESS DOORS OR YOUNG REGULATOR WITH ADJUSTMENT AT THE DEVICE.  ALL PLATE DAMPERS WITH A DIMENSION GREATER THAN 12" SHALL HAVE A CONTINUOUS SQUARE STEEL PIVOT ROD.  FOR DAMPERS WITH THE LARGEST DIMENSION LESS THAN 12", A NON-CONTINUOUS SQUARE STEEL PIVOT ROD IS ACCEPTABLE.  MINIMUM PIVOT RODS SIZE IS 3/8".  DAMPER BLADES TO BE CONSTRUCTED OF AT LEAST 2 GAUGES HEAVIER THAN THE DUCT IN WHICH THEY ARE INSTALLED AND NO LIGHTER THAN 22 GAUGE.  DAMPERS SHALL FEATURE TIGHT FITTING SYNTHETIC BUSHINGS AND BEARINGS AT PIVOT ROD TO HOUSING CONTACT.  DAMPERS SHALL BE MANUAL QUADRANT LOCKING TYPE WITH A STANDOFF TO ALLOW ROOM FOR INSULATION. "JIFFY" DAMPERS RELYING UPON A WING-NUT ON THE PIVOT ROD AXIS ARE NOT ACCEPTABLE.  DAMPER INSTALLATIONS SHALL BE FREE OF OBJECTIONABLE VIBRATION AND NOISE.  PROVIDE EACH DUCT SUPPLY BRANCH WITH OWNER ADJUSTABLE VOLUME CONTROL USING A LOCKING BRANCH DAMPER PER PLANS, OR 18" FROM MAIN TAKEOFF OR OBD IN DEVICE IF BRANCH IS INACCESSIBLE.  PROVIDE AUTOMATIC SHUT OFF DAMPERS ON EXHAUST SYSTEMS & SUPPLY SYSTEMS WITH AIRFLOW > 3,000 CFM.  PROVIDE OBD'S IN DEVICES WHEN BRANCH DAMPERS ARE INACCESSIBLE.    PROVIDE OBD'S IN DEVICES WHEN BRANCH DAMPERS ARE INACCESSIBLE.  ROVIDE OBD'S IN DEVICES WHEN BRANCH DAMPERS ARE INACCESSIBLE.  8.	FIELD VERIFY EXACT LOCATIONS OF STRUCTURE AND INSTALL NEW EQUIPMENT ACCORDINGLY.  FIELD VERIFY AND PROVIDE 10' MINIMUM FIELD VERIFY EXACT LOCATIONS OF STRUCTURE AND INSTALL NEW EQUIPMENT ACCORDINGLY.  FIELD VERIFY AND PROVIDE 10' MINIMUM CLEARANCE BETWEEN ALL BUILDING AIR INTAKES AND BUILDING AIR EXHAUSTS, MECHANICAL VENTS, AND PLUMBING VENTS PER CODE. 9.	PROVIDE AS-BUILT DRAWINGS AND NEW EQUIPMENT INSTALLATION AND OPERATION MANUALS (IOM'S) TO OWNER FOLLOWING PROJECT PROVIDE AS-BUILT DRAWINGS AND NEW EQUIPMENT INSTALLATION AND OPERATION MANUALS (IOM'S) TO OWNER FOLLOWING PROJECT COMPLETION. 10.	SEE STRUCTURAL PLANS FOR ROOF TOP EQUIPMENT SUPPORTS AND BRACING IF REQUIRED.  DO NOT CUT STRUCTURAL MEMBERS. SEE STRUCTURAL PLANS FOR ROOF TOP EQUIPMENT SUPPORTS AND BRACING IF REQUIRED.  DO NOT CUT STRUCTURAL MEMBERS. 11.	PROVIDE EACH EXHAUST FAN AND ROOF PENETRATION WITH INSULATED STEEL CURB(S), INSTALL WITH MINIMUM 8" ABOVE ROOF OR ROOF PROVIDE EACH EXHAUST FAN AND ROOF PENETRATION WITH INSULATED STEEL CURB(S), INSTALL WITH MINIMUM 8" ABOVE ROOF OR ROOF CRICKETS.  DO NOT CUT STRUCTURAL MEMBERS TO INSTALL CURBS OR DUCTS.  12.	ALL HVAC EQUIPMENT SHALL BE UL LISTED AND INSTALLED PER MANUFACTURER'S INSTRUCTIONS.   ALL HVAC EQUIPMENT SHALL BE UL LISTED AND INSTALLED PER MANUFACTURER'S INSTRUCTIONS.   13.	PROVIDE PERMANENT PHENOLIC ID LABEL FOR EACH PIECE OF HVAC EQUIPMENT.  LABEL SHALL IDENTIFY EACH PIECE OF EQUIPMENT PER PROVIDE PERMANENT PHENOLIC ID LABEL FOR EACH PIECE OF HVAC EQUIPMENT.  LABEL SHALL IDENTIFY EACH PIECE OF EQUIPMENT PER PLAN IDENTIFICATION NUMBER.  HANDWRITTEN LABELS OR STICKERS SHALL NOT BE ALLOWED. 14.	COORDINATE WITH ELECTRICAL CONTRACTOR TO PROVIDE COURTESY 120V OUTLET IN WEATHERPROOF ENCLOSURE FOR A/C SERVICE.  COORDINATE WITH ELECTRICAL CONTRACTOR TO PROVIDE COURTESY 120V OUTLET IN WEATHERPROOF ENCLOSURE FOR A/C SERVICE.  HARDWARE AND INSTALLATION BY ELECTRICAL CONTRACTOR.  PROVIDE 1 RECEPTACLE WITHIN 25' OF EACH CONDENSING UNIT OR AIR HANDLER. 15.	PROVIDE CONTROL SYSTEMS IN ACCORDANCE WITH CONTROL REQUIREMENTS AND SEQUENCE OF OPERATIONS ON THIS SHEET.  PROVIDE CONTROL SYSTEMS IN ACCORDANCE WITH CONTROL REQUIREMENTS AND SEQUENCE OF OPERATIONS ON THIS SHEET.  16.	BOILER CONDENSATE DRAINS SHALL BE CPVC AND INSULATED. BOILER CONDENSATE DRAINS SHALL BE CPVC AND INSULATED. 17.	ALL CONTROLS AND ACTUATORS LOCATED OUTDOORS SHALL BE RATED FOR OUTDOOR LOCATIONS.  ALL CONTROL AND THERMOSTAT ALL CONTROLS AND ACTUATORS LOCATED OUTDOORS SHALL BE RATED FOR OUTDOOR LOCATIONS.  ALL CONTROL AND THERMOSTAT WIRING LOCATED OUTDOORS SHALL BE INSTALLED IN A RIGID STEEL CONDUIT. 18.	PROVIDE ASHRAE 90.1 AND IECC COMPLIANT CONTROLS AND ZONE SENSORS/THERMOSTATS, FURNISH INSULATED SUB-BASE WHEN PROVIDE ASHRAE 90.1 AND IECC COMPLIANT CONTROLS AND ZONE SENSORS/THERMOSTATS, FURNISH INSULATED SUB-BASE WHEN MOUNTING THERMOSTATS ON EXTERIOR WALLS.  TEMPERATURE CONTROL MUST BE CAPABLE OF THE FOLLOWING: SETBACK TEMP TO 55°F DURING UNOCCUPIED HEATING AND SETUP TEMP TO 85°F DURING UNOCCUPIED COOLING. AUTOMATIC SHUT OFF DURING UNOCCUPIED HOURS USING 7 DIFFERENT DAY SCHEDULES. ACCESSIBLE 2-HOUR OCCUPANT OVERRIDE. BATTERY BACKUP CAPABLE OF MAINTAINING PROGRAMMED SETTINGS FOR AT LEAST 10 HOURS WITHOUT LINE POWER.  CAPABLE OF AUTOMATIC START AND SHUTTING OSA DAMPERS DURING UNOCCUPIED HOURS PER IECC REQUIREMENTS.  MOUNT ALL THERMOSTATS AT 48" A.F.F.  SEE CONTROL SPECIFICATIONS FOR CONTROL REQUIREMENTS. 19.	CONTRACTOR TO PROVIDE SIGNED AND SEALED TEST AND BALANCE REPORT TO ENGINEER AND OWNER.  TEST AND BALANCE OF SYSTEM CONTRACTOR TO PROVIDE SIGNED AND SEALED TEST AND BALANCE REPORT TO ENGINEER AND OWNER.  TEST AND BALANCE OF SYSTEM TO BE PERFORMED BY AN AABC OR NEBB CONTRACTOR CERTIFIED IN THE STATE OF ARIZONA.  PRIOR TO FINAL INSPECTION, PROVIDE A COPY OF THE SIGNED AND SEALED WATER-BALANCE REPORT TO THE MECHANICAL INSPECTOR FOR FINAL APPROVAL. SEE SPECIFICATION THIS SHEET. DEFINITIONS:  PROVIDE: FURNISH AND INSTALL.   FURNISH: DELIVER EQUIPMENT AND/OR MATERIALS TO SITE.   INSTALL: PLACE IN POSITION AND PUT INTO OPERATION. 

AutoCAD SHX Text
GENERAL WORK INCLUDED: MECHANICAL CONTRACTOR SCOPE SHALL INCLUDE AN HVAC CONTROL SYSTEM AND INCLUDE ALL LABOR, MATERIALS, EQUIPMENT, AND SERVICE NECESSARY FOR A COMPLETE AND OPERABLE HVAC CONTROL SYSTEM PER PLANS AND SEQUENCE OF OPERATIONS.   CONTROL SYSTEM "BAS" SHALL BE A BACTALK SYSTEM FROM ALERTON PROVIDED THROUGH CLIMATEC OR EQUAL VENDOR. THE BAS SHALL BE INSTALLED BY THE MANUFACTURER OR A MANUFACTURER CERTIFIED CONTRACTOR.  CONTACT: COLLEEN TURSKI (602) 686-5070, COLLEENT@CLIMATEC.COM. CONTROL SYSTEM AND COMPONENTS SHALL BE ALL-INCLUSIZE AND AS NOTED BELOW.  SYSTEM SHALL INCLUDE ALL BUS, SENSOR WIRING (SHIELDED CABLES), SENSORS, ACTUATORS, CONTROL VALVES (INSTALLED BY M.C.), CONTROLLERS, CONTROL PANELS, TRANSFORMERS, CONNECTIONS, WORKSTATION, PROGRAMMING, SECURITY PROTECTION, SCHEDULING, ALARM FUNCTIONS, TRENDING, TRAINING, WARRANTIES, AND PERFORMANCE TESTING COMPLETE.  ADDITIONALLY, PROVIDE RIGID METAL CONDUIT FOR ALL CONTROL PROVIDE RIGID METAL CONDUIT FOR ALL CONTROL WIRING LOCATED OUTDOORS AND EMT CONDUIT FOR ALL CONDUIT IN BUILDING INTERIOR IN WALLS.  CABLE RUNS ABOVE ACCESSIBLE   CABLE RUNS ABOVE ACCESSIBLE CEILING SPACES IS ALLOWED WHEN SUPPORTED WITH APPROVED HANGERS.  PROVIDE PLENUM RATED CABLE AND DEVICES AS REQUIRED IN PLENUM AREAS.  IN ADDITION TO NEW EQUIPMENT SPECIFIED IN THESE PLANS, CONTROLS CONTRACTOR SHALL INCLUDE IN BID NEW SPACE TEMPERATURE SENSORS, DUCT TEMPERATURE SENSORS, FIELD CONTROLLERS, AND RELATED EQUIPMENT, INSTALLATION, AND PROGRAMMING FOR INTEGRATION OF EXISTING (39) WATER SOURCE HEAT PUMPS INTO BAS. HEAT PUMP OPERATION INCLUDING UNOCCUPIED SETBACK SHALL BE PROGRAMMED TO MATCH EXISTING. POINTS SHALL INCLUDE START, STOP, STATUS, AND ROOM  POINTS SHALL INCLUDE START, STOP, STATUS, AND ROOM TEMPERATURE. GRAPHICS, SCHEDULES, ALARMS AND TRENDS:  UPDATE THE WEB BASED SYSTEM GRAPHIC SCREEN TO INCLUDE COMPLETE FLOOR PLAN, ZONING, NAMING, AND EQUIPMENT MONITORING POINTS AND NEW ACTIVE DATA POINTS WITH OVERRIDE CAPABILITY OF ALL OUTPUTS AND RESET CAPABILITY OF ALL SET-POINTS.  PROVIDE SCHEDULE SCREEN FOR SETTING AND CHANGING UNIT OCCUPIED AND UNOCCUPIED SCHEDULES.  PROVIDE ACTIVE ALARMS FOR FAN FAILURE AND OVER-TEMPERATURE FROM SET-POINTS.  PROVIDE CONTINUOUS TRENDING FOR ALL HEAT PUMP POINTS AT A 5 MINUTE INTERVAL.  THE CONTROLS CONTRACTOR SHALL ADJUST THE ALARM SETTINGS AND TIME DELAYS TO REMOVE ANY NUISANCE AND FALSE ALARMS.  CONTROL SUBMITTAL PACKAGE SHALL INCLUDE THE FOLLOWING: INCLUDE PROJECT SPECIFIC POINTS LISTS, PROJECT SPECIFIC CONTROL DIAGRAMS, PROJECT SPECIFIC SEQUENCES OF OPERATION, AND PROJECT SPECIFIC CONTROL COMPONENTS, SENSORS, CONTROLLERS, AND DEVICES.   TRAINING: PROVIDE FIELD TECHNICIAN AND TRAINING TO OWNER'S REPRESENTATIVE. MECHANICAL ROOM GENERAL OPERATION SPECIFICATION: SUPPLY WATER FOR HEAT PUMPS SHALL BE MAINTAINED BETWEEN 60°F AND 85°F DURING OCCUPIED HOURS. BOILER OPERATION OR COOLING TOWER/HEAT EXCHANGER OPERATION SHALL SWITCH AUTOMATICALLY AS REQUIRED TO MAINTAIN THE SUPPLY WATER TEMPERATURE WITHIN THIS RANGE. SIMULTANEOUS HEATING AND COOLING SHALL NOT BE PERMITTED. EXISTING CONTROL VALVE "BOILER 3-WAY VALVE" SHALL BE ACTUATED TO SUPPLY WATER TO THE BOILERS ON A SYSTEM CALL FOR HEATING AND TO PREVENT FLOW TO THE BOILERS ON A SYSTEM CALL FOR COOLING. EXISTING COOLING TOWER PUMPS ARE SET TO OPERATE CONTINUOUSLY WHEN HVAC SUPPLY WATER TEMPS EXCEED 75°F {ADJ}. EXISTING BOILER 3-WAY VALVE SHALL DIRECT FLOW TO BOILERS AND BOILERS SHALL ACTIVATE WHEN HVAC SUPPLY WATER TEMPS FALL BELOW 70°F {ADJ}. THE ENTIRE SYSTEM INCLUDING BOILERS, COOLING TOWERS, AND ALL PUMPS SHALL BE SHUT DOWN DURING UNOCCUPIED MODE WHEN SYSTEM ACTIVATION IS NOT REQUIRED FOR FREEZE PROTECTION PER EXISTING SEQUENCE OF OPERATIONS. SYSTEM WILL ENERGIZE IF ANY ROOM TEMPERATURE SENSOR RECORDS A TEMPERATURE BELOW 64°F {ADJ} OR IF OSA TEMPERATURE SENSOR RECORDS AMBIENT TEMPERATURE BELOW 35°F {ADJ}. EXISTING CONTROLS AND EQUIPMENT FOR HVAC WATER LOOP: PREVIOUSLY PERMITTED PLANS SHOW EXISTING CONTROLS FOR CT-1 (FAN-1 & FAN-2), CT-2 (FAN-1 & FAN-2), P-1, P-2, P-3, P-4, B-1, B-2, AND AUTOMATIC CONTROL VALVE (CALLED "BOILER 3-WAY VALVE" ON ORIGINAL DRAWINGS). CONTROLS CONTRACTOR SHALL MAKE PROVISIONS TO CONNECT ALL EXISTING CONTROL POINTS IN THE MECHANICAL ROOM TO THE NEW BAS ALONG WITH ALL NEW CONTROL POINTS INCLUDED BELOW. EXISTING EQUIPMENT SHALL BE CONTROLLED AS PREVIOUSLY DESIGNED AND PERMITTED BY OTHERS. NEW EQUIPMENT IN MECHANICAL ROOM: B-1 & B-2: NEW BOILERS FOR HVAC WATER LOOP SERVING EXISTING WATER SOURCE HEAT PUMPS. P-3 & P-4: HVAC WATER LOOP PUMPS. P-5 & P-6: BOILER CIRCULATOR PUMPS. (OPERATE BASED ON SIGNAL FROM BOILER ONLY, NOT CONNECTED TO BAS). B-1 & B-2 - NEW HIGH EFFICIENCY BOILER CONTROL: CONFIGURE AND INTEGRATE BOILER OPERATION TO PROVIDE HOT WATER SUPPLY TEMPERATURE TO MEET OWNER'S REQUIREMENTS (70°F DELIVERY TEMPERATURE).  PROVIDE SIGNAGE ON THE EQUIPMENT THAT SHOWS OWNER'S REQUIREMENTS FOR SYSTEM TEMPERATURE SETPOINT. PROVIDE START, STOP, AND STATUS POINTS FOR EACH NEW BOILER. BOILER SHALL BE CONNECTED TO THE BAS THROUGH THE BOILER'S FACTORY SUPPLIED "NURO" CONTROLLER. CONTROLS CONTRACTOR SHALL PROVIDE CONVERTER TO CONVERT FROM MODBUS PROTOCOL TO BACNET PROTOCOL FOR INTEGRATION OF BOILER CONTROL INTO THE BAS. BOILERS SHALL OPERATE PER FACTORY ON-BOARD CONTROLS IN A CASCADE ARRANGEMENT (BOTH BOILERS OPERATE IN A MASTER / SLAVE ARRANGEMENT TO MODULATE BOTH BOILERS WHEN REQUIRED TO MEET THE PLANT HEATING LOAD) IN ACCORDANCE WITH THE BOILER MANUFACTURER'S NURO CONTROL INSTRUCTIONS.  PROVIDE AND INSTALL ALL CONTROL DEVICES REQUIRED FOR CASCADE BOILER OPERATION INCLUDING: HEADER TEMPERATURE SENSOR KIT. PROVIDE INTERLOCK TO NEW EMERGENCY SHUT-DOWN SWITCH (ESD-1) TO SHUT-DOWN BOILERS AND ALL BOILER ROOM COMBUSTION EQUIPMENT UPON ACTIVATION OF ESD PER CSD-1 REQUIREMENTS. EQUIPMENT INTERLOCKED TO ESD-1 SHALL BE (2) NEW BOILERS, (2) EXISTING WATER HEATERS, AND (1) EXISTING UNIT HEATER. P-3 & P-4 - NEW SECONDARY LOOP (BUILDING HVAC WATER SUPPLY) PUMP CONTROL: PROVIDE START/STOP, AND STATUS POINTS FOR EACH PUMP. CONFIGURE PUMPS TO OPERATE IN A LEAD / LAG SEQUENCE CONFIGURE PUMPS TO OPERATE IN A LEAD / LAG SEQUENCE WHERE ONE PUMP IS ACTIVE (DUTY) AND THE OTHER IS INACTIVE (STANDBY).  THE LEAD/LAG SEQUENCE SHALL BE SELECTED MANUALLY BY AN AUTHORIZED OPERATOR OR SHALL BE SWITCHED BI-WEEKLY DURING OCCUPIED HOURS SO MAINTENANCE IS AVAILABLE (BOTH OPTIONS PROVIDED). P-5 & P-6 - NEW BOILER PRIMARY LOOP PUMP CONTROL: BOILER PRIMARY PUMPS SHALL BE INTERLOCKED TO THEIR RESPECTIVE BOILERS TO OPERATE ON AN ACTIVATION SIGNAL FROM THE BOILER. PROVIDE INTERLOCK PER BOILER MANUFACTURER INSTRUCTIONS. NEW EQUIPMENT OUTSIDE OF MECHANICAL ROOM: MUA'S: NEW GAS-FIRED MAKE-UP AIR UNITS. UNITS SHALL BE ROOF-MOUNTED. EF'S: NEW EXHAUST FANS FOR BUILDING MECHANICAL RELIEF. FANS SHALL BE ROOF-MOUNTED. MUA-1, MUA-2, & MUA-3 - NEW ROOFTOP MAKE-UP AIR UNIT CONTROL:  UNIT CONTROLLER: PROVIDE UNIT WITH FACTORY DDC CONTROLLER WITH BACNET CONNECTION FOR COMMUNICATION WITH THE BAS.  INTERLOCK UNIT TO ALLOW FOR DATA TRACKING AND TEMPERATURE SET-POINT CONTROL. UNITS ARE HEATING ONLY. DURING OCCUPIED HOURS CONFIGURE UNIT TO SUPPLY AIR AT 70°F {ADJ} IN HEATING MODE, OR AT AMBIENT OUTDOOR TEMPERATURE IN COOLING MODE.   MAKE-UP AIR UNITS SHALL OPERATE CONTINUOUSLY DURING OCCUPIED HOURS AND SHALL BE OFF DURING UNOCCUPIED HOURS. SUPPLY AIR TEMPERATURE SENSOR SHALL BE ABLE TO COMMUNICATE BACK TO THE BAS AND SUPPLY AIR TEMPERATURE SET POINT SHALL SHOW UP AS A NEW CONTROL POINT FOR THE FACILITIES OPERATORS. EF-1, EF-2, & EF-3 - ROOFTOP EXHAUST FAN CONTROL: ROOF TOP UP-BLAST EXHAUST FANS:  PROVIDE START/STOP, AND STATUS POINTS FOR EACH FAN.  FANS SHALL OPERATE CONTINUOUSLY DURING OCCUPIED HOURS AND SHALL BE OFF DURING UNOCCUPIED HOURS.  ANNUNCIATE AN ALARM UPON FAN FAILURE. 
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DUCT CONSTRUCTION AND DUCT INSULATION REQUIREMENTS
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CONTROL SPECIFICATIONS & SEQUENCE OF OPERATIONS:
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MECHANICAL SYMBOLS LEGEND
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MECHANICAL ABBREVIATIONS
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CO2
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OSA SUPPLY MAINS LOCATED ON THE ROOF EXPOSED TO WEATHER

AutoCAD SHX Text
R-12

AutoCAD SHX Text
1-9

AutoCAD SHX Text
DOUBLE WALL INSULATED.  EXTERIOR DUCTS MUST BE .  EXTERIOR DUCTS MUST BE WEATHER SEALED AND WATER TIGHT
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ADOSH BOILER SAFETY SECTION - INSPECTION CERTIFICATE
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CONTRACTOR SHALL PROVIDE AN INITIAL CERTIFICATE INSPECTION OF NEW WATER HEATERS TO CONFIRM COMPLIANCE WITH THE ARIZONA BOILER RULES AND THE ARIZONA BOILER ACT AS ADOPTED BY THE ARIZONA DIVISION OF OCCUPATIONAL SAFETY AND HEALTH BOILER SAFETY SECTION.  INSPECTION SHALL BE PERFORMED BY AN AUTHORIZED 3RD PARTY AGENCY AS DETERMINED BY THE ARIZONA DIVISION OF OCCUPATIONAL SAFETY AND HEALTH BOILER SAFETY SECTION.  CONTRACTOR SHALL PROVIDE CERTIFICATE AND SHALL REMEDY ANY DISCREPANCIES FOUND DURING THE COURSE OF INSPECTION.  PROJECT SHALL NOT BE CLOSED OUT UNTIL ALL DISCREPANCIES HAVE BEEN REMEDIED. 
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TOTAL APPLIANCE INPUT RATING (BTU/H)
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4,000,000
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MINIMUM SIZE REQUIRED FOR EACH OPENING (1 SQ.IN. PER 4000 BTU/H)
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THE EXISTING BUILDING UTILIZES PERMANENT OPENINGS TO THE BOILER ROOM INCLUDING (1) WITHIN 12" OF THE TOP OF THE ENCLOSURE AND (1) WITHIN 12" OF THE BOTTOM OF THE ENCLOSURE THAT WERE DESIGNED, INSTALLED, AND PERMITTED BY OTHERS. THE EXISTING OPENINGS ARE APPROXIMATELY 7 SQ-FT FOR THE LOWER AND 7 SQ-FT FOR THE UPPER. EXISTING COMBUSTION AIR OPENINGS EXCEED CODE REQUIREMENTS.  
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500,000 / 4,000 = 125 SQ-IN = 0.87 SQ-FT
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B-1, B-2
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OUTDOOR COMBUSTION AIR CALCULATION PER IFGC 2015 304.6
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COMPLETELY FLUSH, FILL, TREAT, AND TEST THE HVAC WATER SYSTEM. CLEAR ALL STRAINERS OF DEBRIS (MAIN SYSTEM STRAINERS AND INDIVIDUAL STRAINERS AT EACH HEAT PUMP). REPLACE ALL NON-OPERABLE OR CORRODED CIRCUIT-SETTERS WITH NEW. THE HVAC WATER QUALITY SHALL MEET OR EXCEED THE WATER SOURCE HEAT PUMP OR BOILER MANUFACTURER'S REQUIREMENTS FOR PH, TDS, CORROSION AND SCALE INHIBITORS (WHICHEVER IS MORE STRINGENT).  SUBMIT TREATMENT DATA TO OWNER AND ENGINEER FOR REVIEW PRIOR TO EQUIPMENT START-UP. 
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WATER TREATMENT REQUIREMENTS

AutoCAD SHX Text
NEW BOILERS ARE DIRECT VENT APPLIANCES AND ALL COMBUSTION AIR IS PROVIDED THROUGH DIRECT VENTS TO THE OUTDOORS.  DIRECT VENT APPLIANCES ARE PROVIDED WITH COMBUSTION, VENTILATION, AND DILUTION AIR IN ACCORDANCE WITH THE APPLIANCE MANUFACTURER'S INSTRUCTIONS AS STATED IN THE IFGC 2015 COMBUSTION, VENTILATION, AND DILUTION AIR INSTRUCTIONS. 
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EXISTING WATER HEATERS AND UNIT HEATER TO REMAIN

AutoCAD SHX Text
EXISTING HVAC WATER LOOP SHALL BE RE-BALANCED TO PROVIDE PROPER FLOW TO EACH EXISTING WATER SOURCE HEAT PUMP UNIT AS SPECIFIED BY THE MANUFACTURER AND PER MECHANICAL PLANS ISSUED MAY, 1995 AND JUNE 11, 1998. TEST AND BALANCE CONTRACTOR SHALL INCLUDE IN PRICE THE BALANCING OF (57) EXISTING WATER SOURCE HEAT PUMP UNITS AND (2) NEW BOILERS. EXISTING UNITS ARE EQUIPPED WITH BELL & GOSSETT CIRCUIT SETTER MANUAL BALANCING VALVES OR SIMILAR PRODUCT.
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FOR EXISTING WATER SOURCE HEAT PUMPS
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NOTES: 1.	PROVIDE AND INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS. PROVIDE AND INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS. 2.	PROVIDE UNIT WITH NATURAL GAS INDIRECT FIRED HEAT FOR OPERATION AT 6,830 FT ELEVATION, FORT DEFIANCE, ARIZONA.  PROVIDE UNIT WITH NATURAL GAS INDIRECT FIRED HEAT FOR OPERATION AT 6,830 FT ELEVATION, FORT DEFIANCE, ARIZONA.  3.	PROVIDE 100% OUTSIDE AIR MAKE-UP UNIT WITH END INTAKE. UNIT DISCHARGE SHALL BE PER TABLE ABOVE.  PROVIDE 100% OUTSIDE AIR MAKE-UP UNIT WITH END INTAKE. UNIT DISCHARGE SHALL BE PER TABLE ABOVE.  4.	PROVIDE UNIT FOR INSTALLATION OUTDOORS WITH INSULATED DOUBLE WALL GALVANIZED STEEL HOUSING. UNIT SHALL BE INSTALLED ON INSULATED, ADJUSTABLE ROOF CURB WITH A PROVIDE UNIT FOR INSTALLATION OUTDOORS WITH INSULATED DOUBLE WALL GALVANIZED STEEL HOUSING. UNIT SHALL BE INSTALLED ON INSULATED, ADJUSTABLE ROOF CURB WITH A MINIMUM HEIGHT OF 9" ABOVE EXISTING ROOFING MATERIAL ON EACH SIDE. CONTRACTOR SHALL FIELD VERIFY AS-BUILT ROOF SLOPE AND ORDER ROOF CURB TO MATCH SLOPE. UNIT SHALL BE INSTALLED TRUE AND LEVEL.  5.	HEATING CAPACITY AND CFM AT ESP ARE MINIMUM CAPACITIES REQUIRED.  ALL UNITS SHALL HAVE NO LESS THAN THESE CAPACITIES.  MCA, MOCP, SOUND PERFORMANCE AND WEIGHT ARE HEATING CAPACITY AND CFM AT ESP ARE MINIMUM CAPACITIES REQUIRED.  ALL UNITS SHALL HAVE NO LESS THAN THESE CAPACITIES.  MCA, MOCP, SOUND PERFORMANCE AND WEIGHT ARE MAXIMUM CAPACITIES ALLOWED. 6.	EXTERNAL STATIC PRESSURE SHALL INCLUDE DUCT AND DUCT-MOUNTED COMPONENTS SHOWN ON DRAWINGS ONLY. VENDOR SHALL CALCULATE INTERNAL STATIC PRESSURES FOR SUCH EXTERNAL STATIC PRESSURE SHALL INCLUDE DUCT AND DUCT-MOUNTED COMPONENTS SHOWN ON DRAWINGS ONLY. VENDOR SHALL CALCULATE INTERNAL STATIC PRESSURES FOR SUCH ACCESSORIES AS FILTERS, DAMPERS, COILS, HORIZONTAL DISCHARGE/RETURN, PLENUMS, ETC.   7.	PROVIDE SINGLE POINT POWER CONNECTION TO UNIT. AN ADDITIONAL 120V/1PH SERVICE OUTLET SHALL BE PROVIDED WITH THE UNIT AND SHALL BE FIELD POWERED SEPARATELY. PROVIDE SINGLE POINT POWER CONNECTION TO UNIT. AN ADDITIONAL 120V/1PH SERVICE OUTLET SHALL BE PROVIDED WITH THE UNIT AND SHALL BE FIELD POWERED SEPARATELY. 8.	PROVIDE UNIT WITH STAINLESS STEEL HEAT EXCHANGER OPTION WITH 10 YEAR WARRANTY. PROVIDE UNIT WITH STAINLESS STEEL HEAT EXCHANGER OPTION WITH 10 YEAR WARRANTY. 9.	PROVIDE FURNACE WITH 8:1 ELECTRONIC MODULATION CONTROL, AND POWER VENTING. PROVIDE FURNACE WITH 8:1 ELECTRONIC MODULATION CONTROL, AND POWER VENTING. 10.	PROVIDE UNIT WITH ELECTRONIC IGNITION SYSTEM FOR GAS HEATER. PROVIDE UNIT WITH ELECTRONIC IGNITION SYSTEM FOR GAS HEATER. 11.	PROVIDE UNIT WITH FLAME SENSING. PROVIDE UNIT WITH FLAME SENSING. 12.	PROVIDE UNIT WITH LOW LEAKAGE INLET AIR DAMPER. PROVIDE UNIT WITH LOW LEAKAGE INLET AIR DAMPER. 13.	PROVIDE WITH ALUMINUM MESH INTAKE WEATHER HOOD. PROVIDE WITH ALUMINUM MESH INTAKE WEATHER HOOD. 14.	PROVIDE WITH DIRECT DRIVE, MIXED FLOW PLENUM SUPPLY FAN WITH FACTORY SUPPLIED VFD.  PROVIDE WITH DIRECT DRIVE, MIXED FLOW PLENUM SUPPLY FAN WITH FACTORY SUPPLIED VFD.  15.	FAN ASSEMBLY SHALL BE FACTORY MOUNTED ON VIBRATION ISOLATORS. FAN ASSEMBLY SHALL BE FACTORY MOUNTED ON VIBRATION ISOLATORS. 16.	PROVIDE FAN WITH EXTENDED LUBE LINES FOR FAN BEARINGS. PROVIDE FAN WITH EXTENDED LUBE LINES FOR FAN BEARINGS. 17.	PROVIDE WITH CORROSION RESISTANT FASTENERS. PROVIDE WITH CORROSION RESISTANT FASTENERS. 18.	PROVIDE UNIT WITH DISCHARGE AIR TEMPERATURE SENSOR, DIRTY FILTER SENSOR, HEATING INLET AIR SENSOR. PROVIDE UNIT WITH DISCHARGE AIR TEMPERATURE SENSOR, DIRTY FILTER SENSOR, HEATING INLET AIR SENSOR. 19.	PROVIDE WITH 2 SETS OF 2" MERV 8 PLEATED FILTERS PROVIDE WITH 2 SETS OF 2" MERV 8 PLEATED FILTERS 20.	COORDINATE ELECTRICAL CONNECTION WITH ELECTRICAL CONTRACTOR.  MOTOR STARTER AND DISCONNECT SHALL BE PROVIDED WITH THIS EQUIPMENT.   COORDINATE ELECTRICAL CONNECTION WITH ELECTRICAL CONTRACTOR.  MOTOR STARTER AND DISCONNECT SHALL BE PROVIDED WITH THIS EQUIPMENT.   21.	PROVIDE FACTORY DDC CONTROLLER WITH BACNET CONNECTION. SEE CONTROL REQUIREMENTS FOR REQUIRED INTERLOCKS AND FOR EQUIPMENT CONTROL. PROVIDE FACTORY DDC CONTROLLER WITH BACNET CONNECTION. SEE CONTROL REQUIREMENTS FOR REQUIRED INTERLOCKS AND FOR EQUIPMENT CONTROL. 22.	PROVIDE WITH ALL VENT DUCTS AND MATERIALS FOR EXTERIOR INSTALLATION. PROVIDE WITH ALL VENT DUCTS AND MATERIALS FOR EXTERIOR INSTALLATION. 23.	PROVIDE UNIT WITH HINGED ACCESS DOORS. PROVIDE UNIT WITH HINGED ACCESS DOORS. 24.	PROVIDE UNIT WITH PERMATECTOR FINISH COLORED CONCRETE GRAY. PROVIDE UNIT WITH PERMATECTOR FINISH COLORED CONCRETE GRAY. 
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NOTES: 1.	CFM AT S.P. IS MINIMUM CAPACITIES REQUIRED. SONES, HP, AND WEIGHT ARE MAXIMUM ALLOWED.  ALL UNITS SHALL MEET THESE REQUIREMENTS. CFM AT S.P. IS MINIMUM CAPACITIES REQUIRED. SONES, HP, AND WEIGHT ARE MAXIMUM ALLOWED.  ALL UNITS SHALL MEET THESE REQUIREMENTS. 2.	PROVIDE UNIT FOR OPERATION AT 6,830 FEET ELEVATION FORT DEFIANCE, ARIZONA. PROVIDE UNIT FOR OPERATION AT 6,830 FEET ELEVATION FORT DEFIANCE, ARIZONA. 3.	UNIT FURNISHED AND INSTALLED BY MECHANICAL CONTRACTOR.  INSTALL EXHAUST FAN PER MANUFACTURER'S WRITTEN INSTALLATION INSTRUCTIONS AND RECOMMENDATIONS. UNIT FURNISHED AND INSTALLED BY MECHANICAL CONTRACTOR.  INSTALL EXHAUST FAN PER MANUFACTURER'S WRITTEN INSTALLATION INSTRUCTIONS AND RECOMMENDATIONS. 4.	UPBLAST ROOF MOUNTED FANS:  PROVIDE UL LISTED AND AMCA CERTIFIED PERFORMANCE BELT DRIVE UPBLAST EXHAUST FAN.  PROVIDE WITH BACKWARD INCLINED ALUMINUM WHEEL UPBLAST ROOF MOUNTED FANS:  PROVIDE UL LISTED AND AMCA CERTIFIED PERFORMANCE BELT DRIVE UPBLAST EXHAUST FAN.  PROVIDE WITH BACKWARD INCLINED ALUMINUM WHEEL   PROVIDE UL LISTED AND AMCA CERTIFIED PERFORMANCE BELT DRIVE UPBLAST EXHAUST FAN.  PROVIDE WITH BACKWARD INCLINED ALUMINUM WHEEL STATICALLY AND DYNAMICALLY BALANCED, FAN HOUSING CONSTRUCTED OF HEAVY GAUGE ALUMINUM WITH DRAIN TROUGH, FAN AND ASSEMBLE COATED WITH PERMATECTOR COLORED CONCRETE GRAY, CORROSION-RESISTANT FASTENERS, DUAL BELTS, NOTCHED STATIC-RESISTANT BELTS (WITH 1 SET OF SPARE BELTS SUPPLIED TO OWNER), AUTOMATIC BELT TENSIONER, MOTOR AND DRIVES ISOLATED ON SHOCK MOUNTS, NEMA PREMIUM EFFICIENT VFD RATED TEFC MOTOR WITH SHAFT GROUNDING, EXTENDED LUBE LINES, L10 LIFE BEARINGS, CLEAN-OUT PORT, AND GALVANIZED BIRD SCREEN.  FAN SPEED ADJUSTMENT SHALL BE BY THE TEST AND BALANCE CONTRACTOR, PROVIDE SHEAVES AND BELTS TO MEET BALANCED AIRFLOW REQUIREMENTS.  PROVIDE WITH WD-100-PB SPRING ASSISTED BACK-DRAFT DAMPER WITH ALUMINUM BLADES, BLADE SEALS, STAINLESS STEEL AXLES AND SYNTHETIC AXLE BEARINGS.  BACKDRAFT DAMPER MUST OPERATE IN THE RANGE OF 0.01"W.G. (START OPEN) TO 0.1"W.G. (FULL OPEN).  DAMPERS THAT DO NOT MEET THIS REQUIREMENT ARE NOT ACCEPTABLE.  SEE CONTROL REQUIREMENTS AND SEQUENCE OF OPERATIONS FOR CONTROL.   5.	PROVIDE FAN MOTOR WITH FACTORY-MOUNTED VARI-GREEN DRIVE 100+ WITH 4-20mA INPUT SIGNAL WITH BACNET COMMUNICATION CAPABILITIES. DRIVE SHALL BE ENCLOSED IN A PROVIDE FAN MOTOR WITH FACTORY-MOUNTED VARI-GREEN DRIVE 100+ WITH 4-20mA INPUT SIGNAL WITH BACNET COMMUNICATION CAPABILITIES. DRIVE SHALL BE ENCLOSED IN A NEMA-3R ENCLOSURE.  6.	PROVIDE CUSTOM FABRICATED ADAPTER CURB TO MOUNT FAN TO EXISTING ROOF CURB. PROVIDE CUSTOM FABRICATED ADAPTER CURB TO MOUNT FAN TO EXISTING ROOF CURB. 
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NOTES: 1.	INSTALL PER MANUFACTURER'S INSTALLATION & OPERATION INSTRUCTIONS AND ARIZONA BOILER REQUIREMENTS INCLUDING CSD-1 REQUIREMENTS. INSTALL PER MANUFACTURER'S INSTALLATION & OPERATION INSTRUCTIONS AND ARIZONA BOILER REQUIREMENTS INCLUDING CSD-1 REQUIREMENTS. 2.	PROVIDE UNIT FOR OPERATION AT 6,830 FEET ELEVATION FORT DEFIANCE, ARIZONA. PROVIDE UNIT FOR OPERATION AT 6,830 FEET ELEVATION FORT DEFIANCE, ARIZONA. 3.	PROVIDE EQUIPPED FOR USE WITH NATURAL GAS. PROVIDE EQUIPPED FOR USE WITH NATURAL GAS. 4.	PROVIDE UNIT FOR INDOOR OPERATION. PROVIDE UNIT FOR INDOOR OPERATION. 5.	PROVIDE UNIT WITH SINGLE POINT POWER CONNECTION. PROVIDE UNIT WITH SINGLE POINT POWER CONNECTION. 6.	PROVIDE UNIT BUILT IN ACCORDANCE WITH THE REQUIREMENTS OF THE ASME BOILER AND PRESSURE VESSEL CODE.  DEVICE SHALL BE LISTED AND LABELED PER NFPA 70, ARTICLE 100, PROVIDE UNIT BUILT IN ACCORDANCE WITH THE REQUIREMENTS OF THE ASME BOILER AND PRESSURE VESSEL CODE.  DEVICE SHALL BE LISTED AND LABELED PER NFPA 70, ARTICLE 100, RATED PER ASHRAE 118.1 FOR CONDENSING BOILERS. UNIT MUST BE UL LISTED AND LABELED.  UNIT MUST BE ASHRAE/IESNA 90.1 2015 COMPLIANT. 7.	PROVIDE EACH UNIT WITH FACTORY STANDARD MODULATING GAS CONTROL WITH 10:1 TURNDOWN MINIMUM. PROVIDE EACH UNIT WITH FACTORY STANDARD MODULATING GAS CONTROL WITH 10:1 TURNDOWN MINIMUM. 8.	PROVIDE WITH FACTORY STANDARD VFD CONTROLLED PRE-MIX BLOWER. PROVIDE WITH FACTORY STANDARD VFD CONTROLLED PRE-MIX BLOWER. 9.	BOILER SHALL CONTAIN AN ASME SECTION IV HEAT EXCHANGER WITH A MAXIMUM ALLOWABLE WORKING TEMPERATURE OF 220°F AND A MAXIMUM ALLOWABLE WORKING PRESSURE OF 125 BOILER SHALL CONTAIN AN ASME SECTION IV HEAT EXCHANGER WITH A MAXIMUM ALLOWABLE WORKING TEMPERATURE OF 220°F AND A MAXIMUM ALLOWABLE WORKING PRESSURE OF 125 PSIG. THE HEAT EXCHANGER SHALL BE CAST FROM AN ALUMINUM ALLOY (AC43000 / EN ALSi10Mg OR APPROVED EQUAL). HEAT EXCHANGER SHALL CONSIST OF SEVERAL ALUMINUM CASTINGS ASSEMBLED TOGETHER WITH HYDRONIC WATER SUPPLY MANIFOLD, HYDRONIC WATER RETURN MANIFOLD, SEALANT, GASKETS, O-RINGS, CONDENSATE PAN/COLLECTOR, CONDENSATE DRAIN, REMOVABLE FIRESIDE INSPECTION COVERS, REMOVABLE CONDENSATE PAN ACCESS COVER, INLET TEMPERATURE SENSOR, OUTLET TEMPERATURE SENSOR, FLUE GAS TEMPERATURE SENSOR, HEAT EXCHANGER TEMPERATURE SENSOR, LOW WATER CUTOFF PROBE, THERMOWELL FOR HIGH TEMPERATURE LIMIT CAPILLARY, AND ALL NECESSARY ASSEMBLY HARDWARE. THE BOILER'S COMPLETED HEAT EXCHANGER SHALL BE OF THE WATER TUBE STYLE.  10.	THE BOILER SHALL BE CSA CERTIFIED FOR AT LEAST 92% EFFICIENCY BASED ON OPERATING CONDITIONS SPECIFIED FOR TESTING UNDER ANSI Z21.13 / CSA 4.9.  THE BOILER SHALL BE CSA CERTIFIED FOR AT LEAST 92% EFFICIENCY BASED ON OPERATING CONDITIONS SPECIFIED FOR TESTING UNDER ANSI Z21.13 / CSA 4.9.  11.	BOILER SHALL BE AHRI LISTED AND CERTIFIED IN ACCORDANCE WITH THE COMMERCIAL BOILER PROGRAM AND THE BTS-2000 TESTING STANDARD.  BOILER SHALL BE AHRI LISTED AND CERTIFIED IN ACCORDANCE WITH THE COMMERCIAL BOILER PROGRAM AND THE BTS-2000 TESTING STANDARD.  12.	PROVIDE UNIT WITH NEW GAS TRAIN INCLUDING ALL APPLICABLE GAS VALVES, SOV'S, REGULATORS, VENTS, AND SENSORS.  BOILER TO INCLUDE AN ELECTRIC SINGLE-SEATED COMBINATION PROVIDE UNIT WITH NEW GAS TRAIN INCLUDING ALL APPLICABLE GAS VALVES, SOV'S, REGULATORS, VENTS, AND SENSORS.  BOILER TO INCLUDE AN ELECTRIC SINGLE-SEATED COMBINATION SAFETY SHUTOFF VALVE/REGULATOR WITH PROOF OF CLOSURE SWITCH IN ITS GAS TRAIN.  BOILER SHALL INCLUDE DUAL OVER-TEMPERATURE PROTECTION WITH MANUAL RESET PER ASME SECTION IV AND CSD-1.  13.	PROVIDE WITH ELECTRONIC SPARK IGNITION WITH 100% MAIN-VALVE SHUTOFF AND ELECTRONIC FLAME SUPERVISION. PROVIDE WITH ELECTRONIC SPARK IGNITION WITH 100% MAIN-VALVE SHUTOFF AND ELECTRONIC FLAME SUPERVISION. 14.	PROVIDE WITH FACTORY STANDARD CONTROLS THAT INCLUDE NURO CONTROL INTERFACE, LED DISPLAY, TOUCHSCREEN CONTROLLER, FLOW SWITCH, MANUAL RESET FUNCTIONS, IGNITION PROVIDE WITH FACTORY STANDARD CONTROLS THAT INCLUDE NURO CONTROL INTERFACE, LED DISPLAY, TOUCHSCREEN CONTROLLER, FLOW SWITCH, MANUAL RESET FUNCTIONS, IGNITION CONTROLS, HEADER TEMPERATURE SENSOR KIT FOR BOILER CASCADE OPERATION (SEE CONTROL SPECIFICATIONS AND S.O.O.).   15.	PROVIDE UNIT WITH LOW WATER CUTOFF.     PROVIDE UNIT WITH LOW WATER CUTOFF.     16.	INCLUDE THE FOLLOWING SELF-GOVERNING FEATURES: SETPOINT HIGH LIMIT, LOW LIMIT, AND FAILSAFE MODE. INCLUDE THE FOLLOWING SELF-GOVERNING FEATURES: SETPOINT HIGH LIMIT, LOW LIMIT, AND FAILSAFE MODE. 17.	PROVIDE WITH THE FOLLOWING CONTROLS: SYSTEM START TEMPERATURE, PUMP DELAY TIMER, AUXILIARY START DELAY TIMER, AUXILIARY TEMPERATURE SENSOR, ANALOG TEMPERATURE PROVIDE WITH THE FOLLOWING CONTROLS: SYSTEM START TEMPERATURE, PUMP DELAY TIMER, AUXILIARY START DELAY TIMER, AUXILIARY TEMPERATURE SENSOR, ANALOG TEMPERATURE SETPOINT OUTPUT, REMOTE INTERLOCK CIRCUIT, DELAYED INTERLOCK CIRCUIT, FAULT RELAY AND FAULT ALARM.  PROVIDE WITH BOILER MANAGEMENT FOR MULTI-UNIT SEQUENCING TO INCLUDE: SEQUENCING FOR 2 BOILERS IN PARALLEL, FEED FORWARD TEMPERATURE CONTROL LOGIC, SEQUENCING MOTORIZED VALVE CONTROL, LEAD-LAG SEQUENCING AND TRANSFER. 18.	PROVIDE BOILER WITH FACTORY CONDENSATE TRAP. PROVIDE BOILER WITH FACTORY CONDENSATE TRAP. 19.	INSTALL FACTORY STANDARD ASME PRESSURE RELIEF VALVE WITH A SETTING OF 125 PSIG. INSTALL FACTORY STANDARD ASME PRESSURE RELIEF VALVE WITH A SETTING OF 125 PSIG. 20.	PROVIDE UNIT WITH FREEZE PROTECTION CONTROL- SUPPLY FACTORY AIR TEMPERATURE SENSOR AND COORDINATE PROGRAMMING AT STARTUP. PROVIDE UNIT WITH FREEZE PROTECTION CONTROL- SUPPLY FACTORY AIR TEMPERATURE SENSOR AND COORDINATE PROGRAMMING AT STARTUP. 21.	PROVIDE BOILER WITH CONDENSATE NEUTRALIZATION KIT. PROVIDE BOILER WITH CONDENSATE NEUTRALIZATION KIT. 22.	PROVIDE WITH CATEGORY IV VENT INSTALLATION WITH OPTIONAL NORMALLY-CLOSED MOTORIZED AIR INTAKE DAMPER. PROVIDE WITH CATEGORY IV VENT INSTALLATION WITH OPTIONAL NORMALLY-CLOSED MOTORIZED AIR INTAKE DAMPER. 23.	PROVIDE START-UP BY A FACTORY AUTHORIZED SERVICE TECHNICIAN.  PROVIDE START-UP BY A FACTORY AUTHORIZED SERVICE TECHNICIAN.  24.	REFER TO ELECTRICAL PLANS AND ENSURE THAT A MANUALLY OPERATED REMOTE SHUT-DOWN SWITCH IS LOCATED INSIDE BOILER ROOM ENTRY DOORS IN ACCORDANCE WITH CSD-1 REFER TO ELECTRICAL PLANS AND ENSURE THAT A MANUALLY OPERATED REMOTE SHUT-DOWN SWITCH IS LOCATED INSIDE BOILER ROOM ENTRY DOORS IN ACCORDANCE WITH CSD-1 REQUIREMENTS. 25.	ALL NEW PIPING SHALL BE PROPERLY LABELED TO MEET PIPING IDENTIFICATION SPECIFICATIONS PER IBC.  THE LABELING SHALL IDENTIFY FLUIDS AND FLOW DIRECTION. ALL NEW PIPING SHALL BE PROPERLY LABELED TO MEET PIPING IDENTIFICATION SPECIFICATIONS PER IBC.  THE LABELING SHALL IDENTIFY FLUIDS AND FLOW DIRECTION. 26.	PROVIDE SIGNAGE NEAR BOILER TEMPERATURE CONTROL THAT READS, "DO NOT EXCEED 70°F SETPOINT". PROVIDE SIGNAGE NEAR BOILER TEMPERATURE CONTROL THAT READS, "DO NOT EXCEED 70°F SETPOINT". 27.	PROVIDE MANUALLY OPERATED TAMPER-PROOF REMOTE EMERGENCY SHUT-DOWN SWITCH (ESD-1) LOCATED PER CSD-1 REQUIREMENTS.  SEE KEYED NOTE 10 SHEET M300 FOR LOCATION PROVIDE MANUALLY OPERATED TAMPER-PROOF REMOTE EMERGENCY SHUT-DOWN SWITCH (ESD-1) LOCATED PER CSD-1 REQUIREMENTS.  SEE KEYED NOTE 10 SHEET M300 FOR LOCATION AND CONTROLS SPECIFICATION AND SEQUENCE OF OPERATIONS FOR CONTROLS. 28.	CONTRACTOR SHALL OBTAIN FROM THE MANUFACTURER A REPORT SIGNED BY AN AUTHORIZED MANUFACTURER'S REPRESENTATIVE FOR INSTALLED BOILERS THAT LISTS THE FOLLOWING: (1) CONTRACTOR SHALL OBTAIN FROM THE MANUFACTURER A REPORT SIGNED BY AN AUTHORIZED MANUFACTURER'S REPRESENTATIVE FOR INSTALLED BOILERS THAT LISTS THE FOLLOWING: (1) EACH CONTROL AND SAFETY DEVICE (INCLUDING EMERGENCY SHUTDOWN SWITCHES) INSTALLED IN ACCORDANCE WITH ASME CSD-1 (2) NAME OF THE MANUFACTURER AND MODEL NUMBER OF EACH CONTROL AND SAFETY DEVICE (3) DOCUMENTATION OF TEST VERIFYING OPERATION OF ALL SAFETY DEVICES PERFORMED PER ASME CSD-1 REQUIREMENTS.  THIS REPORT SHALL BE MADE AVAILABLE TO THE PLUMBING/MECHANICAL INSPECTOR AT FINAL INSPECTION PER ASME CSD-1 SECTION CG-510 SUB-SECTION (b).
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NOTES: 1.	INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTALLATION INSTRUCTIONS AND DETAILS ON PLANS. INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTALLATION INSTRUCTIONS AND DETAILS ON PLANS. 2.	PROVIDE WITH NEMA PREMIUM EFFICIENCY ODP MOTOR WITH 1.15 SF.  MOTOR SHALL BE SELECTED FOR NON OVERLOADING OPERATION AT 1,800 MAX RPM. PROVIDE WITH NEMA PREMIUM EFFICIENCY ODP MOTOR WITH 1.15 SF.  MOTOR SHALL BE SELECTED FOR NON OVERLOADING OPERATION AT 1,800 MAX RPM. 3.	PUMPS WILL EACH REQUIRE SEPARATE POWER AND STARTER. REFER TO ELECTRICAL PLANS FOR ELECTRICAL CONNECTIONS. PUMPS WILL EACH REQUIRE SEPARATE POWER AND STARTER. REFER TO ELECTRICAL PLANS FOR ELECTRICAL CONNECTIONS. 4.	BASE MOUNT END SUCTION PUMPS:  PUMP SHALL BE A FRAME MOUNTED, BALL BEARING, GREASE LUBRICATED, CENTRIFUGAL PUMP. PUMP SHALL BE BRONZE FITTED WITH CARTRIDGE BASE MOUNT END SUCTION PUMPS:  PUMP SHALL BE A FRAME MOUNTED, BALL BEARING, GREASE LUBRICATED, CENTRIFUGAL PUMP. PUMP SHALL BE BRONZE FITTED WITH CARTRIDGE   PUMP SHALL BE A FRAME MOUNTED, BALL BEARING, GREASE LUBRICATED, CENTRIFUGAL PUMP. PUMP SHALL BE BRONZE FITTED WITH CARTRIDGE SEAL ASSEMBLY WITH STAINLESS SHAFT, INTERNAL FLUSH LINE, BACK PULL-OUT DESIGN, CAST IRON BEARING FRAME WITH INTERNAL FOOT SUPPORT AND COUPLING GUARD. PUMP SHALL HAVE SUCTION AND DISCHARGE GAUGE TAPPINGS.   5.	INLINE PUMPS:  PUMP SHALL BE A CLOSE-COUPLED, CENTRIFUGAL PUMP SUITABLE FOR INSTALLATION IN THE HORIZONTAL POSITION. PUMP SHALL BE BRONZE FITTED WITH JM SHAFT INLINE PUMPS:  PUMP SHALL BE A CLOSE-COUPLED, CENTRIFUGAL PUMP SUITABLE FOR INSTALLATION IN THE HORIZONTAL POSITION. PUMP SHALL BE BRONZE FITTED WITH JM SHAFT   PUMP SHALL BE A CLOSE-COUPLED, CENTRIFUGAL PUMP SUITABLE FOR INSTALLATION IN THE HORIZONTAL POSITION. PUMP SHALL BE BRONZE FITTED WITH JM SHAFT MOTOR, INTERNAL FLUSH LINE, BACK PULL-OUT DESIGN, CARTRIDGE SEAL ASSEMBLY WITH BRASS SHAFT SLEEVE AND NI-RESIST SEAT. PUMP SHALL HAVE SUCTION AND DISCHARGE GAUGE TAPPINGS. 6.	INSTALL MOTOR IN THE HORIZONTAL POSITION WITH MOTOR CIRCUMFERENTIAL COOLING VENTS FACING DOWN. COORDINATE PUMP ORIENTATION WITH EQUIPMENT SUPPLIER SO THAT INSTALL MOTOR IN THE HORIZONTAL POSITION WITH MOTOR CIRCUMFERENTIAL COOLING VENTS FACING DOWN. COORDINATE PUMP ORIENTATION WITH EQUIPMENT SUPPLIER SO THAT MOTOR VENTS ARE NOT FACING UP AFTER FINAL INSTALLATION. MOTORS INSTALLED WITH VENTS IN THE UPWARD POSITION OR WITH VENT SHROUDS OR COVERS WILL NOT BE ACCEPTED. 
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AutoCAD SHX Text
1.	PROVIDE NEW BOILER COMPLETE AS SCHEDULED. INSTALL CENTERED ON EXISTING CONCRETE PAD AND PER PROVIDE NEW BOILER COMPLETE AS SCHEDULED. INSTALL CENTERED ON EXISTING CONCRETE PAD AND PER MANUFACTURER'S INSTRUCTIONS. PROVIDE PIPING AND GAS CONNECTIONS FULL SIZE PER BOILER MANUFACTURER'S  PROVIDE PIPING AND GAS CONNECTIONS FULL SIZE PER BOILER MANUFACTURER'S INSTRUCTIONS. SEE PLUMBING PLANS FOR GAS CONNECTION AND ELECTRICAL PLANS FOR ELECTRICAL CONNECTIONS.  2.	PROVIDE NEW CIRCULATOR PUMP. INSTALL IN THE "HORIZONTAL INLINE" POSITION WITH VENTS ON ODP MOTOR FACING PROVIDE NEW CIRCULATOR PUMP. INSTALL IN THE "HORIZONTAL INLINE" POSITION WITH VENTS ON ODP MOTOR FACING DOWN. VENTS FACING UP OR VENT SHROUDS OR COVERS ARE NOT ACCEPTABLE. 3.	PROVIDE NEW BUILDING SUPPLY PUMPS. PROVIDE NEW SUPPLY AND RETURN PIPING AND ALL FITTINGS AS REQUIRED TO PROVIDE NEW BUILDING SUPPLY PUMPS. PROVIDE NEW SUPPLY AND RETURN PIPING AND ALL FITTINGS AS REQUIRED TO INSTALL NEW PUMPS. ADJUST PIPING TO ACCOUNT FOR NEW BASE MOUNTED END SUCTION PUMPS - PROVIDE NEW PIPING LENGTHS, FITTINGS, AND OFFSETS AS NECESSARY. 4.	PROVIDE A 10" CPVC VERTICAL VENT SYSTEM CERTIFIED TO ASTM F441, AND ROUTE THROUGH ROOF IN ACCORDANCE WITH PROVIDE A 10" CPVC VERTICAL VENT SYSTEM CERTIFIED TO ASTM F441, AND ROUTE THROUGH ROOF IN ACCORDANCE WITH BOILER MANUFACTURER REQUIREMENTS AND FLUE MATERIAL GUIDELINES. PROVIDE OFFSETS IN FLUE PIPE TO ROUTE NEW FLUE THROUGH EXISTING ROOF PENETRATION. REPAIR, FLASH, AND SEAL ROOF PENETRATION WEATHER TIGHT.  SEE BOILER DETAIL INDICATED ON PLANS.  5.	PROVIDE NEW 10" CPVC COMBUSTION AIR INTAKE AND ROUTE THROUGH ROOF IN ACCORDANCE WITH BOILER MANUFACTURER PROVIDE NEW 10" CPVC COMBUSTION AIR INTAKE AND ROUTE THROUGH ROOF IN ACCORDANCE WITH BOILER MANUFACTURER MANUFACTURER REQUIREMENTS. PROVIDE NEW ROOF PENETRATION AND PROVIDE OFFSETS TO ROUTE NEW VENT THROUGH PENETRATION. FLASH AND SEAL ROOF PENETRATION WEATHER TIGHT. SEE BOILER DETAIL INDICATED ON PLANS. 6.	PROVIDE CONDENSATE NEUTRALIZATION TANK AND FIELD ROUTE 3/4" CPVC BOILER CONDENSATE DRAIN THROUGH PROVIDE CONDENSATE NEUTRALIZATION TANK AND FIELD ROUTE 3/4" CPVC BOILER CONDENSATE DRAIN THROUGH NEUTRALIZATION TANK AND DRAIN WITH 2" AIR GAP TO EXISTING FLOOR SINK (2 TYPICAL). 7.	FLUSH OUT EXISTING AIR ELIMINATOR PRIOR TO START-UP. FLUSH OUT EXISTING AIR ELIMINATOR PRIOR TO START-UP. 8.	EXISTING BYPASS BETWEEN SUPPLY AND RETURN PIPING SHALL REMAIN. EXISTING BYPASS BETWEEN SUPPLY AND RETURN PIPING SHALL REMAIN. 9.	ALL NEW BOILER PRIMARY LOOP PIPING SHALL BE INSULATED AND JACKETED TO MATCH EXISTING BOILER PRIMARY LOOP ALL NEW BOILER PRIMARY LOOP PIPING SHALL BE INSULATED AND JACKETED TO MATCH EXISTING BOILER PRIMARY LOOP PIPING. SEE SPECIFICATIONS. 10.	PROVIDE AND INSTALL NEW MANUALLY OPERATED, TAMPER-PROOF REMOTE SHUT DOWN SWITCH (ESD-1) NEAR ENTRY PROVIDE AND INSTALL NEW MANUALLY OPERATED, TAMPER-PROOF REMOTE SHUT DOWN SWITCH (ESD-1) NEAR ENTRY DOOR.  CLEARLY MARK SWITCH WITH 1" RED PHENOLIC LETTERING STATING "BOILER ROOM GAS-FIRED EQUIPMENT EMERGENCY SHUTDOWN".  ACTIVATION OF THE SWITCH SHALL IMMEDIATELY SHUT DOWN POWER SUPPLY TO ALL COMBUSTION UNITS LOCATED IN BOILER ROOM. SEE ELECTRICAL PLANS FOR ELECTRICAL WIRING AND INSTALLATION.
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1.	DEMOLISH EXISTING BOILER. DEMOLISH EXISTING BOILER. 2.	DEMOLISH EXISTING CIRCULATOR PUMP. EXISTING BYPASS PIPING BETWEEN SUPPLY AND RETURN PIPING SHALL DEMOLISH EXISTING CIRCULATOR PUMP. EXISTING BYPASS PIPING BETWEEN SUPPLY AND RETURN PIPING SHALL REMAIN. 3.	DEMOLISH EXISTING BUILDING SUPPLY PUMP.   DEMOLISH EXISTING BUILDING SUPPLY PUMP.   4.	DEMOLISH EXISTING EXHAUST FLUE. FLUE PENETRATION THROUGH ROOF SHALL REMAIN FOR REUSE DURING DEMOLISH EXISTING EXHAUST FLUE. FLUE PENETRATION THROUGH ROOF SHALL REMAIN FOR REUSE DURING NEW WORK. 
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1.	HOT WATER PIPING HOT WATER PIPING 2.	WORK SPECIFIED HEREIN WORK SPECIFIED HEREIN 2.1	PROVIDE ALL LABOR, MATERIALS, EQUIPMENT, AND SERVICES NECESSARY TO FURNISH AND INSTALL ALL HOT WATER PROVIDE ALL LABOR, MATERIALS, EQUIPMENT, AND SERVICES NECESSARY TO FURNISH AND INSTALL ALL HOT WATER PIPING AS INDICATED OR SPECIFIED. 2.2	SCHEDULE 40 BLACK STEEL, ASTM A53, ASTM A106, BEADED 150 PSI SWP MALLEABLE IRON.  2"  PIPE AND SMALLER SCHEDULE 40 BLACK STEEL, ASTM A53, ASTM A106, BEADED 150 PSI SWP MALLEABLE IRON.  2"  PIPE AND SMALLERSHALL BE THREADED. 2-1/2"  PIPE AND LARGER SHALL BE WELDED, WITH LONG RADIUS ELBOWS. AND FLANGEDCONNECTIONS. VICTAULIC/GRUVLOK GROOVED FITTINGS ARE ACCEPTABLE IN PLACE OF WELDED FITTINGS.    3.   FITTINGS AND ACCESSORIES FITTINGS AND ACCESSORIES 3.1  UNIONS: 250 PSI SWP BLACK MALLEABLE IRON, GROUND IRON TO BRONZE SEAT, SCREWED 2" AND SMALLER. 3.2  GATE & GLOBE VALVES: ALL BRONZE SCREWED, 2" AND SMALLER, FLANGED 2-1/2 AND LARGER RISING STEM, UNION BONNET 125 PSI SWP. 3.3  CHECK VALVES: 125 PSI SWP 2" AND SMALLER BRONZE BODY AND CAP, SCREWED HORIZONTAL LIFT CHECK WITH COMPOSITION DISK. 2-1/2" AND LARGER FLANGED IRON BODY ALUMINUM BRONZE PLATES, 316 STAINLESS STEEL SHAFT AND SPRING BUTTERFLY TYPE NORDEL SEATS. 3.4  STRAINER: "Y" TYPE, 125 PSI SWP, GRAY CAST IRON, BRONZE MONEL OR STAINLESS STEEL PERFORATIONS AS RECOMMENDED BY MANUFACTURER FOR SIZE AND SERVICE INTENDED, 3/4" BLOW-OFF GATE VALVE AND HOSE CONNECTION. 2" AND SMALLER SCREWED, 2-1/2" LARGER FLANGED. 3.5  AUTOMATIC AIR VENTS: CAST IRON, 125 PSI ACCESSIBLE WITH MANUAL VENT. 3.6  THERMOMETERS: 4" ROUND BI-METALLIC ELEMENT DIAL TYPE THERMOMETER; 1% + ACCURACY, INDUSTRIAL UNIVERSAL + ACCURACY, INDUSTRIAL UNIVERSAL  ACCURACY, INDUSTRIAL UNIVERSAL JOINT, TEMPERATURE RANGE: 30 DEGREES TO 180 DEGREES- USE THERMOWELLS AND THERMAL GREASE. 3.7  PRESSURE GAUGES: 4" ROUND, CAST CASE, ½% ACCURACY, PROVIDE GAUGE RANGE WITH OPERATING POINT IN MIDDLE HALF OF SCALE AND COMPOUND RANGE FOR GAUGES SUBJECT TO SUB-ATMOSPHERIC PRESSURES. PROVIDE ISOLATION VALVE AT PRESSURE GAUGES. 3.8 INSTALL DIELECTRIC UNION AT DISSIMILAR METAL CONNECTIONS OR PROVIDE INSULATED FLANGE KITS. 4.   INSTALLATION INSTALLATION 4.1  RUN PARALLEL TO BUILDING LINES. "COCKING" NOT PERMITTED. 4.2  CLEAN PIPE AND FITTINGS OF SCALE AND DIRT, REAM ENDS OF THREADED PIPE, CUT THREADS TO FULL DEPTH OF DIE, APPLY DOPE TO MALE THREADS ONLY IMMEDIATELY BEFORE CONNECTION. 4.3  ASME SECTION 9 CERTIFIED WELDERS ONLY. MINIMUM TWO FULL BEADS TO OVERALL THICKNESS GREATER THAN PIPE THICKNESS. WELDS WILL BE VISUALLY INSPECTED BY ENGINEER. POOR WELDS WILL BE REJECTED. 4.4  PITCH PIPE TO DRAIN FREE OF SAGS, PROVIDE 3/4" DRAIN GATE VALVE AT ALL LOW POINTS WITH HOSE END OR PIPE TO FLOOR SINK. 4.5  PROVIDE OFFSETS, ANCHORS, AND SWING JOINTS AS NECESSARY TO PERMIT EXPANSION AND CONTRACTION WITHOUT DAMAGE TO PIPING OR EQUIPMENT 5.	HANGERS AND SUPPORTS HANGERS AND SUPPORTS 5.1  SUPPORT WITH STEEL CLEVIS HANGERS ADJUSTABLE HEIGHT, MAXIMUM 10' O.C., 3/8" ROD FOR UP TO 3" PIPE. WHERE EXTRA HANGER SUPPORTS ARE REQUIRED, THEY SHALL BE PROVIDED BY THIS CONTRACTOR. 5.2  PROVIDE RISER CLAMPS AT FLOOR LINE ON ALL RISERS. 5.3  TRAPEZE HANGERS WITH ROLLERS MAY BE USED FOR MULTIPLE LINES OR WHERE SPACE IS LIMITED.

AutoCAD SHX Text
1.	WORK SPECIFIED HEREIN WORK SPECIFIED HEREIN 1.1	PROVIDE ALL LABOR, MATERIALS, EQUIPMENT AND SERVICES NECESSARY TO INSULATE ALL CHILLED WATER AND HOT PROVIDE ALL LABOR, MATERIALS, EQUIPMENT AND SERVICES NECESSARY TO INSULATE ALL CHILLED WATER AND HOT WATER PIPING COMPLETE AS INDICATED 	OR SPECIFIED. ALL INSULATION SHALL BE FURNISHED AND INSTALLED BY A LICENSED, OR SPECIFIED. ALL INSULATION SHALL BE FURNISHED AND INSTALLED BY A LICENSED, APPROVED INSULATION CONTRACTOR. 1.2	PIPE INSULATION SHALL CONFORM TO THE REQUIREMENTS OF THE INTERNATIONAL ENERGY CONSERVATION CODE, SHALL PIPE INSULATION SHALL CONFORM TO THE REQUIREMENTS OF THE INTERNATIONAL ENERGY CONSERVATION CODE, SHALL BE TESTED IN ACCORDANCE WITH ASTM 84 AND SHALL HAVE A MAXIMUM FLAME SPREAD INDEX OF 25 AND A SMOKE-DEVELOPED INDEX NOT EXCEEDING 50. 2.	THICKNESS THICKNESS 2.1	INSULATION SHALL HAVE THERMAL CHARACTERISTICS EQUIVALENT TO THE FOLLOWING:  INSULATION SHALL HAVE THERMAL CHARACTERISTICS EQUIVALENT TO THE FOLLOWING:  PIPING 3/4"  TO 1-1/2"  - 1" THICKPIPING 2"  TO 6  - 1-1/2" THICK.BASED ON HAVING A CONDUCTIVITY (K) NOT EXCEEDING 0.27  BTU / INCH / HOUR - S.F. - °F 3.	ABOVE GROUND ABOVE GROUND 3.1	FIBERGLASS: DUAL TEMPERATURE PRE-MOLDED FIBERGLASS INSULATION MAXIMUM                                           FIBERGLASS: DUAL TEMPERATURE PRE-MOLDED FIBERGLASS INSULATION MAXIMUM                                           K = 0.24 AT 75 F, MINIMUM 3.5 POUND DENSITY 3.2	APPLICATION APPLICATION 3.2.1	FIBERGLASS: COAT UNDERSIDE OF LONGITUDINAL LAPS AND 4" WIDE TRANSVERSE STRIPPING TAPE WITH VAPOR BARRIER FIBERGLASS: COAT UNDERSIDE OF LONGITUDINAL LAPS AND 4" WIDE TRANSVERSE STRIPPING TAPE WITH VAPOR BARRIER ADHESIVE AND STAPLE THROUGH 	ADHESIVE 3" O.C. CONCEALED FITTINGS, VALVES, ETC., SHALL BE COVERED WITH ZESTON ADHESIVE 3" O.C. CONCEALED FITTINGS, VALVES, ETC., SHALL BE COVERED WITH ZESTON OR EQUAL FITTING COVERS WITH ALL SEAMS SEALED WITH ADHESIVE - NO STAPLES. ALL ZESTON FITTING COVERS SHALL BE PACKED FULL OF FIBERGLASS INSULATION, MAXIMUM K = 0.33. COVER EXPOSED FITTINGS, 	VALVES, ETC, WITH INSULATION VALVES, ETC, WITH INSULATION AND ¼" HARD FINISH PLASTIC CEMENT, COVERING MATERIAL, AND LAGGING ADHESIVE. PROVIDE HARD SECTIONS AT ALL HANGERS, MINIMUM 12" LONG. 3.2.2	CELLULAR PLASTIC: INSTALL INSULATION BY SLITTING TUBULAR SECTIONS AND APPLYING OVER PIPING OR SLIDING THE CELLULAR PLASTIC: INSTALL INSULATION BY SLITTING TUBULAR SECTIONS AND APPLYING OVER PIPING OR SLIDING THE TUBING, UNSLIT, OVER THE END OF THE PIPING. FABRICATE MITER CUT COVERS FOR FITTINGS FROM INSULATION IN CONFORMANCE WITH MANUFACTURER'S RECOMMENDATIONS. SEAL JOINTS AND BUTT ENDS WITH FIRE RETARDANT, WATERPROOF ADHESIVE EQUAL TO ARMSTRONG 520. (TAPED JOINTS WILL NOT BE ACCEPTED.) 3.3	HANGERS AND ROLLERS: 180 DEGREE, 20-GAUGE GALVANIZED STEEL SHIELD BANDED IN PLACE WITH TWO ¼" BANDS, 6" HANGERS AND ROLLERS: 180 DEGREE, 20-GAUGE GALVANIZED STEEL SHIELD BANDED IN PLACE WITH TWO ¼" BANDS, 6" LONG TO 1-1/2" PIPE, 12" LONG 	2" AND OVER. INSTALL 180 DEGREE HARD SECTIONS SAME LENGTH AS SHIELD AT EACH 2" AND OVER. INSTALL 180 DEGREE HARD SECTIONS SAME LENGTH AS SHIELD AT EACH HANGER. PROVIDE HARD SECTION BETWEEN SHIELD AND PIPE. 3.4	HARD SECTIONS: HYDROUS CALCIUM SILICATE SHALL BE PROVIDED BETWEEN SHIELD AND PIPE. MAXIMUM K FACTOR = HARD SECTIONS: HYDROUS CALCIUM SILICATE SHALL BE PROVIDED BETWEEN SHIELD AND PIPE. MAXIMUM K FACTOR = .24 (REFERENCE DETAIL 4 SHEET M8.3). 3.5 JACKETING: PROVIDE ASJ JACKETING FOR STRAIGHT LENGTHS AND PVC JACKETING FOR ELBOWS. 
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6.   INSPECTION AND TESTS INSPECTION AND TESTS 6.1  MAKE TESTS BEFORE THE ROUGH WORK IS COVERED. THE SYSTEM MAY BE TESTED IN PARTS IF APPROVED. 6.2  WHEN TESTS OR INSPECTIONS SHOW THE WORK IS IN ANY WAY DEFECTIVE, REMOVE MATERIAL OR EQUIPMENT FROM THE PREMISES. 6.3  MAKE THE WATER PIPING TESTS ON ALL PIPING AS REQUIRED WITH A 125 PSI HYDROSTATIC PRESSURE TEST FOR 4 HOURS OR A GREATER PRESSURE IF REQUIRED BY CODE. FLUSH ALL LINES BY ADDING 9 GALLONS OF NALCO 2567 OR EQUAL PIPE CLEANING SOLUTION PER 1000 GALLONS OF SYSTEM 	CAPACITY TO THE FILLED SYSTEM. CIRCULATE CAPACITY TO THE FILLED SYSTEM. CIRCULATE CONTINUOUSLY FOR 24 HOURS. DRAIN SYSTEM AND FILL WITH FRESH WATER. FLUSH FOR 4 HOURS, THEN 	DRAIN AND REFILL. DRAIN AND REFILL. CONTRACTOR SHALL NOTIFY ARCHITECT ONE WEEK IN ADVANCE OF SYSTEM FLUSH SO THAT PROCEDURE CAN BE WITNESSED. 6.4  ALL WATER PIPING SHALL BE PRESSURE TESTED PER LOCAL CODES.
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A.	EXISTING PIPING AND EQUIPMENT SHOWN ON PLANS ARE EXISTING PIPING AND EQUIPMENT SHOWN ON PLANS ARE SCHEMATIC BASED ON FIELD OBSERVATION AND PREVIOUS PLAN DATA PROVIDED TO THE TEAM DURING DESIGN.  NOT ALL AREAS WERE ACCESSIBLE DURING FIELD OBSERVATION, AND ACTUAL PIPING AND EQUIPMENT LOCATIONS MAY VARY FROM THESE PLANS.   FIELD VERIFY EXISTING CONDITIONS AND CREATE SHOP DRAWINGS OF NEW PIPING AS REQUIRED TO SUIT. B.	EXISTING MECHANICAL SYSTEM INCLUDING PIPING, EXISTING MECHANICAL SYSTEM INCLUDING PIPING, FITTINGS, VALVES, ETC. TO BE REUSED EXCEPT WHERE INDICATED ON PLANS.  COORDINATE NEW PIPING AND EQUIPMENT LOCATIONS WITH EXISTING EQUIPMENT, STRUCTURE, AND OTHER TRADES TO AVOID CONFLICTS. C.	INSTALL NEW PIPING, FITTINGS, AND VALVES IN THE INSTALL NEW PIPING, FITTINGS, AND VALVES IN THE BOILER ROOM PER THE PIPING DIAGRAM AT LEFT AND PER SPECIFICATIONS BELOW. D.	PIPING CONTRACTOR SHALL PRE-COORDINATE PIPING CONTRACTOR SHALL PRE-COORDINATE INSTALLATION OF NEW BOILERS AND BOILER CONTROL SENSORS WITH THE BOILER CONTRACTOR AND HVAC CONTROLS CONTRACTOR AND PROVIDE AND INSTALL REQUIRED THERMO-WELLS, TEMPERATURE SENSORS, AND FLOW SENSORS AS REQUIRED FOR BOILER CONTROL.
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