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ABBREVIATIONS LEGEND: AFF ABOVE FINISHED FLOOR ABOVE FINISHED FLOOR AFG ABOVE FINISHED GRADE ABOVE FINISHED GRADE AHU AIR HANDLING UNIT AIR HANDLING UNIT APD AIR PRESSURE DROP AIR PRESSURE DROP BAS BUILDING AUTOMATION SYSTEM BUILDING AUTOMATION SYSTEM CAV CONSTANT AIR VOLUME CONSTANT AIR VOLUME CFM CUBIC FEET PER MINUTE CUBIC FEET PER MINUTE CHWR CHILLED WATER RETURN CHILLED WATER RETURN CHWS CHILLED WATER SUPPLY CHILLED WATER SUPPLY CU CONDENSING UNIT CONDENSING UNIT CWR CONDENSER WATER RETURN CONDENSER WATER RETURN CWS CONDENSER WATER SUPPLY CONDENSER WATER SUPPLY DDC DIRECT DIGITAL CONTROL DIRECT DIGITAL CONTROL (E) EXISTING EXISTING EA EXHAUST AIR EXHAUST AIR EAT ENTERING AIR TEMPERATURE ENTERING AIR TEMPERATURE EF EXHAUST FAN EXHAUST FAN EG EXHAUST GRILLE EXHAUST GRILLE ESP EXTERNAL STATIC PRESSURE EXTERNAL STATIC PRESSURE EWT ENTERING WATER TEMPERATURE ENTERING WATER TEMPERATURE FCU FAN COIL UNIT FAN COIL UNIT FFA FROM FLOOR ABOVE FROM FLOOR ABOVE FFB FROM FLOOR BELOW FROM FLOOR BELOW FPM FEET PER MINUTE FEET PER MINUTE FT.WG FEET WATER GAUGE FEET WATER GAUGE GPM GALLONS PER MINUTE GALLONS PER MINUTE HC HEATING CAPACITY HEATING CAPACITY HP HORSEPOWER HORSEPOWER HWR HEATING WATER RETURN HEATING WATER RETURN HWS HEATING WATER SUPPLY HEATING WATER SUPPLY IN.WG INCHES WATER GAUGE INCHES WATER GAUGE LAT LEAVING AIR TEMPERATURE LEAVING AIR TEMPERATURE LPC LOW PRESSURE CONDENSATE (<15 PSIG) LOW PRESSURE CONDENSATE (<15 PSIG) LWT LEAVING WATER TEMPERATURE LEAVING WATER TEMPERATURE MAX MAXIMUM MAXIMUM MBH 1,000 BTUH 1,000 BTUH MIN MINIMUM MINIMUM NC NOISE CRITERIA NOISE CRITERIA OA OUTDOOR AIR OUTDOOR AIR QTY QUANTITY QUANTITY RA RETURN AIR RETURN AIR REA RELIEF AIR RELIEF AIR REFR REFRIGERANT REFRIGERANT RF RETURN FAN RETURN FAN RG RETURN GRILLE RETURN GRILLE SA SUPPLY AIR SUPPLY AIR SC SENSIBLE COOLING CAPACITY SENSIBLE COOLING CAPACITY SD SUPPLY DIFFUSER SUPPLY DIFFUSER TC TOTAL COOLING CAPACITY TOTAL COOLING CAPACITY TFA TO FLOOR ABOVE TO FLOOR ABOVE TFB TO FLOOR BELOW TO FLOOR BELOW TRA TO ROOF ABOVE TO ROOF ABOVE TSP TOTAL STATIC PRESSURE TOTAL STATIC PRESSURE VAV VARIABLE AIR VOLUME VARIABLE AIR VOLUME VEL VELOCITY VELOCITY VFD VARIABLE FREQUENCY DRIVE VARIABLE FREQUENCY DRIVE WPD WATER PRESSURE DROPWATER PRESSURE DROP
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MECHANICAL GENERAL NOTES: DRAWINGS ARE SCHEMATIC IN NATURE AND BASED ON PRELIMINARY SITE OBSERVATION AND ORIGINAL DESIGN DRAWINGS (WHEN AVAILABLE). CONTRACTOR SHALL INVESTIGATE THE PROJECT SITE AND BECOME FULLY AWARE OF ALL FIELD CONDITIONS, CURRENT SYSTEM OPERATION, AS WELL AS COORDINATION REQUIREMENTS. COORDINATE ALL MECHANICAL WORK WITH ARCHITECTURAL DRAWINGS, EXISTING CONDITIONS, AND OTHER TRADES PRIOR TO START OF WORK.  MECHANICAL WORK SHALL CONFORM TO APPLICABLE CODES AS ADOPTED BY THE LOCAL AUTHORITY HAVING JURISDICTION. COORDINATE WITH ELECTRICAL CONTRACTOR FOR REQUIRED ELECTRICAL POWER WIRING AND ROUGH-IN FOR LOW-VOLTAGE CONTROL WIRING. PROVIDE ALL CONTROL WIRING AND FINAL CONTROL DEVICE (E.G. THERMOSTATS). FABRICATE AND INSTALL DUCTWORK PER SMACNA RECOMMENDATIONS FOR THE PRESSURE CLASSIFICATIONS ENCOUNTERED. MEDIUM PRESSURE SUPPLY AIR (UPSTREAM OF VAV TERMINAL UNITS): +6.0 IN.WG LOW PRESSURE SUPPLY AIR (DOWNSTREAM OF VAV TERMINAL UNITS): +2.0 IN.WG RETURN AIR: -2.0 IN.WG PROVIDE MITERED ELBOWS AT CHANGES IN DIRECTION IN RECTANGULAR DUCTWORK. PROVIDE TURNING VANES IN ALL ELBOWS WHERE AIRFLOW CHANGES DIRECTION AT ANGLES 45° AND GREATER, EXCEPT FOR RETURN AIRTRANSFER DUCTS. PROVIDE ALL CONDENSATE DRAINS FOR EQUIPMENT THAT GENERATES CONDENSATE. COORDINATE WITH PLUMBING CONTRACTOR. PROVIDE DUCT WRAP INSULATION FOR ALL ROUND AND RECTANGULAR SUPPLY AIR DUCTWORK. DUCT WRAP INSULATION SHALL BE 2" THICK, MINIMUM R-6.0 FIBERGLASS DUCT WRAP WITH VAPOR BARRIER. CONTRACTOR OPTION: PROVIDE INTERNAL LINER INSULATION FOR SUPPLY AIR DUCTWORK. INTERNAL LINER INSULATION SHALL BE 1" THICK, 2 LB/FT  ACOUSTICAL 3 ACOUSTICAL DUCT LINER INSULATION WITH MINIMUM R-6.0.  PROVIDE INTERNAL LINER INSULATION FOR ALL RECTANGULAR RETURN AIR TRANSFER DUCTWORK.  INTERNAL LINER INSULATION SHALL BE 1" THICK, 2 LB/FT  ACOUSTICAL DUCT LINER INSULATION. 3 ACOUSTICAL DUCT LINER INSULATION. ALL LOW PRESSURE BRANCH DUCTWORK SERVING DIFFUSERS, REGISTERS AND GRILLES (GRD) SHALL BE THE SAME SIZE AS THE GRD'S NECK SIZE UNLESS NOTED OTHERWISE. ALL MEDIUM PRESSURE BRANCH DUCTWORK SERVING AIR TERMINAL UNITS (VAV BOXES) SHALL BE ONE NOMINAL SIZE LARGER THAN THE AIR TERMINAL UNIT INLET SIZE UNLESS NOTED OTHERWISE. DUCT DIMENSIONS SHOWN ON THE PLANS INDICATE THE FREE AREA DIMENSIONS. INCREASE SHEET METAL DIMENSIONS AS REQUIRED TO MEET FREE AREA DIMENSIONS WITH LINER INSTALLED. FLEXIBLE DUCTWORK SHALL HAVE 2" THICK, MINIMUM R-6.0 INSULATION. FLEXIBLE DUCTWORK SHALL NOT EXCEED 5'-0" IN LENGTH FOR SUPPLY AIR APPLICATIONS AND 3'-0" IN LENGTH FOR RETURN AIR AND EXHAUST AIR APPLICATIONS. PROVIDE BALANCING DAMPERS IN DUCT TAKE-OFFS TO AIR DEVICES IN LAY-IN CEILINGS, IN THE NECKS OF AIR DEVICES IN GYP BOARD CEILINGS, AND IN THE NECKS OF SIDE WALL AIR DEVICES FOR PROPER AIR BALANCING. COORDINATE ALL REQUIRED ROOF PENETRATIONS WITH ROOFING CONTRACTOR TO AVOID ROOF WARRANTY CONFLICTS. VERIFY AVAILABLE SPACE ABOVE ALL CEILINGS PRIOR TO FABRICATION OR INSTALLATION OF ANY DUCTWORK. COORDINATE DUCT INSTALLATION WITH OTHER TRADES. ALL DIMENSIONS SHOWN ON PLAN ARE IN INCHES, UNLESS EXPLICITLY LABELED OTHERWISE. PROVIDE A COMPLETE TEST AND BALANCE OF ALL NEW EQUIPMENT AND SYSTEMS, AND OF EXISTING SYSTEMS AS NOTED ON THE DRAWINGS. FINAL SYSTEM TESTING, BALANCING, AND ADJUSTMENTS SHALL BE PERFORMED BY A CONTRACTOR CERTIFIED BY THE NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB). PERFORM TAB AS REQUIRED BY NEBB STANDARDS. BALANCE AIR SYSTEMS TO WITHIN ±10% FOR TERMINAL DEVICES ANDBRANCH LINES, AND ±5% FOR MAIN DUCTS AND AIRHANDLING EQUIPMENT OF THE AMOUNT OF AIR SHOWN ON THE DRAWINGS. BALANCE WATER SYSTEMS TO WITHIN ±5% OF FLOW SPECIFIED ON DRAWINGS OR AS REQUIREDFOR PROPER SYSTEM OPERATION. SUBMIT FINAL TAB  SUBMIT FINAL TAB SUBMIT FINAL TAB REPORT TO ENGINEER REVIEW.  TEST AND BALANCE SHALL BE PROVIDED BY ONE OF THE FOLLOWING TEST AND BALANCE AGENCIES: PRECISIONAIRE OF THE MIDWEST, INC. DOYLE FIELD SERVICES ACCUTEC SERVICES, INC. US ENGINEERING TEST AND BALANCE PROVIDE ACCESS PANELS AND ADEQUATE CLEARANCE FOR ACCESS TO ALL EQUIPMENT, VALVES, DAMPERS AND DEVICES. INSPECT ALL EXISTING MECHANICAL EQUIPMENT TO REMAIN. REPORT ANY DEFICIENCIES TO OWNER PRIOR TO START OF WORK. LABEL ALL DUCTWORK, PIPING, MAINTENANCE DEVICES, AND EQUIPMENT WITH MANUFACTURER STANDARD LABELING SYSTEMS. COORDINATE WITH OWNER FOR FINAL EQUIPMENT DESIGNATIONS. PROVIDE O&M MANUAL TO OWNER UPON COMPLETION OF PROJECT.
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CONTROLS GENERAL NOTES: ALL POWER WIRING (120 VOLTS AND HIGHER) AND ALL COMMUNICATION WIRE TO DDC PANELS SHALL BE INSTALLED IN CONDUIT. ALL CONTROL AND COMMUNICATION WIRE SHALL BE INSTALLED IN CONDUIT WHEN LOCATED IN OCCUPIED SPACES, MECHANICAL AND ELECTRICAL ROOMS, OR WALL CAVITIES. CONDUIT AND WIRING SHALL BE LABELED AND IDENTIFIED PER FACILITY STANDARDS. CONTROLS CONTRACTOR SHALL COORDINATE WITH ALL NEW AND EXISTING EQUIPMENT MANUFACTURERS AND SUPPLY ALL CONTROL COMPONENTS REQUIRED FOR A COMPLETE CONTROL SYSTEM, AND AS REQUIRED TO ACHIEVE THE SEQUENCES OF OPERATION. METHODS OF CONNECTION TO THE NEW AND EXISTING EQUIPMENT AND CONTROLS SHALL BE CLEARLY INDICATED IN THE CONTROLS SUBMITTALS. CONTROLS CONTRACTOR SHALL COORDINATE INSTALLATION OF PIPE WELLS AND PRESSURE GAUGE TAPS WITH MECHANICAL CONTRACTOR. THE ENTIRE TEMPERATURE SENSING ELEMENT SHALL BE IN THE FLOW STREAM. ALL CONTROL SET POINTS, ALARM LIMITS AND PRIORITIES, PASSWORD ACCESS, EQUIPMENT NAMES AND IDENTIFICATION, TAGGING, AND EQUIPMENT SCHEDULES SHALL BE VERIFIED WITH OWNER PRIOR TO PROGRAMMING SOFTWARE. ALL DDC PANELS SHALL BE LOCATED IN MECHANICAL OR ELECTRICAL ROOMS, UNLESS OTHER LOCATIONS ARE SPECIFICALLY INDICATED ON THE DRAWINGS. CONTROLS CONTRACTOR SHALL REMOVE ALL EXISTING CONTROLS MADE OBSOLETE BY WORK PERFORMED UNDER THIS CONTRACT. REMOVAL SHALL INCLUDE WIRING, CONDUIT, TUBING, PANELS, SUPPORTS, AND ALL RELATED CONTROL COMPONENTS. INCLUDE ALL NECESSARY SOFTWARE AND PROGRAMMING MODIFICATIONS TO PROPERLY ADDRESS REMOVAL OF CONTROL COMPONENTS. ALL PNEUMATIC TUBING REMOVED OR MADE OBSOLETE SHALL BE REMOVED BACK TO A MAIN LINE AND CAPPED. EXISTING BUILDING AUTOMATION SYSTEM INDICATED ON THESE DRAWINGS ARE BASED ON INFORMATION AVAILABLE TO THE ENGINEER. EXISTING SYSTEM SHALL BE EXPANDED OR REPLACED AS INDICATED ON THE DRAWINGS. CONTROLS CONTRACTOR SHALL PROVIDE ALL WORK (HARDWARE, SOFTWARE, PROGRAMMING, CONTROL COMPONENTS, WIRE, CONDUIT, ETC.) NECESSARY TO PROVIDE A COMPLETE SYSTEM AND TO ACHIEVE THE NEW SEQUENCES OF OPERATION. CONTROLS CONTRACTOR SHALL FIELD VERIFY EXISTING CONTROLS AND NOTIFY ENGINEER OF ALL DISCREPANCIES. ALL EXISTING BAS CONTROL COMPONENTS NOT INDICATED TO BE REMOVED OR REPLACED SHALL REMAIN FULLY FUNCTIONAL, WHETHER OR NOT SUCH EXISTING BAS CONTROL POINTS ARE SHOWN ON THE DRAWINGS. CONTROLS CONTRACTOR SHALL PROVIDE THE OWNER WITH A NEW SET OF AS-BUILT DRAWINGS, SHOWING ALL NEW AND ALL EXISTING BAS CONTROL COMPONENTS. PROVIDE GRAPHIC SCREENS FOR EACH NEW MECHANICAL SYSTEM SHOWN ON THE CONTROL DRAWINGS. ALL CONTROL VALVES SHALL BE BALL TYPE WITH A MAXIMUM PRESSURE DROP OF 5 PSI AT DESIGN FLOW. CONTROLS CONTRACTOR SHALL INCLUDE IN THEIR SCOPE OF WORK A MEETING WITH THE OWNER AND ENGINEER TO REVIEW SYSTEMS OPERATION, GATHER FEEDBACK, AND ADJUST PROGRAMMING ACCORDINGLY. THE TEMPERATURE CONTROL SYSTEM SHALL HAVE THE ABILITY FOR THE USER TO SEE AND MODIFY CONTROL SYSTEM PARAMETERS REMOTELY THROUGH REMOTE CONNECTION OR A BROWSER BASED INTERFACE.  COORDINATE EXACT REQUIREMENTS WITH OWNER AND ENGINEER PRIOR TO GENERATING SUBMITTALS. PROVIDE MINIMUM 90-SECOND BATTERY BACKUP VIA UPS FOR ALL NEW BAS CONTROL PANELS. UPS SHALL BE PROVIDED WITH BYPASS FOR MAINTENANCE PURPOSES. INCLUDE A GRAPHICS PACKAGE AS PART OF THE USER INTERFACE THAT INCLUDES ALL POINTS AND DIAGRAMS AS SHOWN ON THIS SET OF CONSTRUCTION DOCUMENTS.  AS PART OF THE TEMPERATURE CONTROL SUBMITTAL, INCLUDE ALL GRAPHIC SCREENS REQUIRED FOR REVIEW BY THE ENGINEER AND OWNER PRIOR TO APPROVAL.  ONCE THE CONTROL SYSTEM IS FULLY FUNCTIONAL AND IN OPERATION, MAKE ADJUSTMENTS TO THE GRAPHICS AND/OR DATA DISPLAYED PER ENGINEER AND/OR OWNER COMMENTS. CRITICAL ALARMS SHALL SEND A PHONE AND EMAIL NOTIFICATION TO THE APPROPRIATE OWNER REPRESENTATIVE INDICATING PROBLEMS WITH THE HVAC SYSTEM WHILE THE FACILITY IS UNOCCUPIED.  COORDINATE WITH THE OWNER ON REQUIREMENTS OF REMOTE NOTIFICATION OF ALARMS.
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MECHANICAL GENERAL DEMOLITION NOTES: : COORDINATE ALL DEMOLITION WITH WHAT IS SHOWN ON ARCHITECTURAL PLANS. NOTIFY ARCHITECT OF ANY DISCREPANCIES. PRIOR TO SUBMITTING BID, VISIT THE JOB SITE AND BECOME FULLY ACQUAINTED WITH THE EXISTING CONDITIONS OF THE PROJECT. REVIEW GENERAL NOTES, SPECIFICATIONS, AND OTHER DRAWINGS FOR ADDITIONAL REQUIREMENTS THAT MAY NOT BE SPECIFICALLY CALLED OUT IN THIS PORTION OF THE CONSTRUCTION DOCUMENTS. NOTIFY ARCHITECT, ENGINEER, OR OWNER, AS DEFINED IN BID DOCUMENTS, OF CONFLICTS OR DISCREPANCIES PRIOR TO SUBMISSION OF BID. OWNER RETAINS RIGHTS OF SALVAGE FOR EQUIPMENT AND FIXTURES TO BE REMOVED. COORDINATE WITH OWNER THE EQUIPMENT AND FIXTURES TO BE SALVAGED AND THE LOCATION FOR STORAGE. AVOID DAMAGE TO SALVAGED EQUIPMENT, FIXTURES, AND DEVICES DURING DEMOLITION WORK AND DURING TRANSPORT TO OWNER'S DESIGNATED STORAGE LOCATION. REMOVE ITEMS SHOWN HEAVY-LINED DASHED AND/OR NOTED TO BE REMOVED. AVOID DAMAGING EXISTING SURFACES AND EQUIPMENT TO REMAIN FOR NEW INSTALLATION. REPAIR DAMAGE CAUSED DURING WORK AT NO EXTRA COST TO THE OWNER. SEAL PENETRATIONS THROUGH FLOORS, WALLS, CEILINGS AND ROOFS WHERE MECHANICAL COMPONENTS ARE REMOVED AND WHERE THE EXISTING PENETRATION IS NOT USED FOR THE NEW INSTALLATION. REPAIR DAMAGED SURFACES TO MATCH ADJACENT AREAS OR AS INDICATED ON THE ARCHITECTURAL DRAWINGS. REMOVE HANGERS AND SUPPORTS WHERE DUCTWORK, PIPING AND/OR EQUIPMENT ARE REMOVED AND THE EXISTING HANGERS AND SUPPORTS ARE NOT USED FOR THE NEW INSTALLATION. INSTALL PERMANENT CAPS WHERE DUCTWORK AND PIPING IS REMOVED AND THE EXISTING TAPS ARE NOT USED FOR THE NEW INSTALLATION. WHERE DUCTWORK AND PIPING ARE REMOVED AND THE EXISTING TAPS WILL BE USED FOR THE NEW INSTALLATION, INSTALL TEMPORARY CAPS TO PROTECT THE INTERIOR SURFACES UNTIL NEW DUCTWORK AND PIPING ARE INSTALLED. INSPECT EXISTING EQUIPMENT TO REMAIN TO VERIFY THAT EQUIPMENT IS OPERATING PROPERLY. NOTIFY OWNER OF DAMAGED AND/OR MALFUNCTIONING COMPONENTS. WHERE SHUTDOWN OF EXISTING SYSTEMS IS REQUIRED DURING DEMOLITION, COORDINATE SHUTDOWN TIME AND DURATION WITH OWNER TO MINIMIZE DOWNTIME. NOTIFY OWNER SEVEN (7) DAYS PRIOR TO INTERRUPTION OF SERVICE.
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MECHANICAL GENERAL NOTES: STEAM PIPING, INSULATION, VALVES, & SPECIALS PIPING INSULATION: PROVIDE IN PRE-MOLDED SECTIONS WITH A WHITE FIBERGLASS REINFORCED FOIL LAMINATE ALL-SERVICE JACKET. INSULATION SHALL CONFORM TO ASTM C547 WITH TYPE I VAPOR BARRIER JACKET CONFORMING TO ASTM C 1136. INSULATE FITTINGS AND VALVES AND COVER WITH ZESTON TYPE PREMOLDED PVC COVERINGS.  STEAM AND STEAM CONDENSATE PIPING: FOR PIPING SMALLER THAN 2", INSULATE WITH 1-1/2" THICK FIBERGLASS. FOR PIPING 2" AND LARGER, INSULATE WITH 3" FIBERGLASS. STEAM AND STEAM CONDENSATE PIPING: PROVIDE ASTM A 53, ERW, BLACK STEEL PIPE. LOW PRESSURE STEAM (<15 PSIG) PIPING SHALL BE SCHEDULE 40. ALL OTHER STEAM AND STEAM CONDENSATE PIPING SCHEDULE 80. THREADED FITTINGS SHALL BE ANSI B16.4, CLASS 125, STANDARD PATTERN OR MALLEABLE IRON ANSI B16.3, CLASS 150, STANDARD PATTERN. WELDED FITTINGS SHALL BE ASTM A234, SEAMLESS OR WELDED. VALVES FOR STEAM AND STEAM CONDENSATE SHALL BE CLASS 150 FOR GATE, CHECK, AND GLOBE VALVES 2" AND SMALLER, AND CLASS 125 FOR GATE, CHECK, AND GLOBE VALVES LARGER THAN 2". FOR LOW PRESSURE (<15 PSIG) STEAM AND STEAM CONDENSATE APPLICATIONS, PROVIDE BALL VALVES WITH STAINLESS STEEL BALL AND STEM FOR SHUT-OFF DUTY. FOR MEDIUM PRESSURE (16-30 PSIG) AND HIGH PRESSURE (31-60 PSIG) STEAM AND STEAM CONDENSATE APPLICATIONS, PROVIDE GATE VALVES FOR SHUT-OFF DUTY. PROVIDE FLOAT AND THERMOSTATIC (F&T) OR INVERTED BUCKET (IB) TYPE STEAM TRAPS CONFORMING TO ASTM A 278 WITH CAST IRON BODY AND BOLTED CAP. PROVIDE TRAPS WITH STAINLESS STEEL INTERNAL PARTS AND WITH PRESSURE RATING OF 250 PSIG. PROVIDE Y-TYPE STRAINERS WITH BOLTED COVER, PERFORATED TYPE 304 STAINLESS STEEL BASKET, AND BOTTOM DRAIN CONNECTION. PROVIDE HANGERS WITH RODS SUSPENDED FROM STRUCTURE. INSTALL INSULATION SADDLES AT HANGER AND PIPE LOCATIONS ON PIPING OF 1" OR GREATER TO PROTECT THE INSULATION. PROVIDE CLEVIS TYPE HANGERS AND SPACE ON 7'-0" CENTERS FOR STEEL PIPE UP TO 1-1/2", ON 10'-0" CENTERS FOR 2" TO 4" PIPE, AND 15'-0" CENTERS FOR PIPING GREATER THAN 4". INSTALL A SUPPORT WITHIN 1'-0" OF EACH CHANGE OF DIRECTION. SUPPORT AND ANCHOR PIPING AS REQUIRED TO FACILITATE EXPANSION AND CONTRACTION, AND TO PREVENT THE TRANSMISSION OF NOISE AND VIBRATION. ARRANGE STEAM AND STEAM CONDENSATE SYSTEMS SO THAT THE ENTIRE BUILDING CAN BE DRAINED. PROVIDE A 3/4" DRAIN VALVE WITH HOSE END CONNECTION AT EACH LOW POINT.
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MECHANICAL GENERAL NOTES: HYDRONIC PIPING, INSULATION, VALVES, & SPECIALS PIPING INSULATION: PROVIDE IN PRE-MOLDED SECTIONS WITH A WHITE FIBERGLASS REINFORCED FOIL LAMINATE ALL-SERVICE JACKET. INSULATION SHALL CONFORM TO ASTM C547 WITH TYPE I VAPOR BARRIER JACKET CONFORMING TO ASTM C 1136. INSULATE FITTINGS AND VALVES AND COVER WITH ZESTON TYPE PREMOLDED PVC COVERINGS.  CHILLED WATER PIPING: FOR PIPING SMALLER THAN 2", INSULATE WITH 1" THICK FIBERGLASS. FOR PIPING 2" AND LARGER, INSULATE WITH 1-1/2" FIBERGLASS. HEATING WATER PIPING: FOR PIPING SMALLER THAN 2", INSULATE WITH 1" THICK FIBERGLASS. FOR PIPING 2" AND LARGER, INSULATE WITH 2" FIBERGLASS. HYDRONIC PIPING: FOR 2" AND SMALLER, PROVIDE TYPE 'L' HARD COPPER, ASTM B-88 WITH WROUGHT COPPER FITTINGS, ANSI B16.22 WITH 95-5 SWEAT JOINTS. AT CONTRACTORS OPTION, SCHEDULE 40 BLACK STEEL WITH WELDED OR SCREWED FITTINGS MAY BE USED. FOR 2-1/2" AND LARGER, PROVIDE ASTM A53, SCHEDULE 40, BLACK STEEL PIPING WITH WELDED JOINTS AND FITTINGS. INSTALL DIELECTRIC UNIONS WHEREVER DISSIMILAR PIPING IS JOINED.  SUPPORT AND ANCHOR PIPING AS REQUIRED TO FACILITATE EXPANSION AND CONTRACTION, AND TO PREVENT THE TRANSMISSION OF NOISE AND VIBRATION. ARRANGE WATER SYSTEMS SO THAT THE ENTIRE BUILDING CAN BE DRAINED. PROVIDE A 3/4" DRAIN VALVE WITH HOSE END CONNECTION AT EACH LOW POINT. INSTALL VALVES WHERE SHOWN AND WHERE NECESSARY FOR SHUT-OFF, FOR BALANCING, AND FOR CONTROL.  PROVIDE HANGER RODS SUSPENDED FROM STRUCTURE. PIPE ATTACHMENTS SHALL BE COPPER-PLATED OR HAVE NONMETALLIC COATING FOR ELECTROLYTIC PROTECTION WHERE ATTACHMENTS ARE IN DIRECT CONTACT WITH COPPER TUBING. INSTALL INSULATION SHIELDS AT HANGER AND PIPE LOCATIONS WITH INSULATION INSERTS ON PIPING OF 1" OR GREATER TO PROTECT THE INSULATION AND VAPOR BARRIER JACKET. PROVIDE CLEVIS TYPE HANGERS AND SPACE ON 6'-0" CENTERS FOR PIPE UP TO 1-1/2" AND ON 10'-0" CENTERS FOR 2" PIPE AND GREATER. INSTALL A SUPPORT WITHIN 1'-0" OF EACH CHANGE OF DIRECTION. PROVIDE SHUTOFF VALVES 2" AND SMALLER WITH THREADED ENDS AND BRONZE BODY CONSTRUCTION. PROVIDE VALVES LARGER THAN 2" WITH FLANGED ENDS AND CAST IRON BODY CONSTRUCTION. VALVES SHALL BE CLASS 125 FOR CHECK AND GLOBE VALVES, CLASS 150 FOR BALL VALVES, AND CLASS 200 FOR BUTTERFLY VALVES. VALVES SHALL MEET MSS SPECIFICATIONS.  GATE VALVES SHALL NOT BE UTILIZED FOR HYDRONIC SERVICE APPLICATIONS. SIZE THE CONTROL VALVES TO PRODUCE THE REQUIRED CAPACITY AT A PRESSURE LOSS NOT EXCEEDING 4 PSI. NOMINAL BODY RATING SHALL BE NOT LESS THAN 125 PSI. PROVIDE TWO-WAY MODULATING VALVES WITH CHARACTERIZED BALL. CLOSE-OFF RATINGS SHALL EXCEED THE MAXIMUM PRESSURE DIFFERENCE, AT ANY LOAD CONDITION, BETWEEN THE OUTLET AND INLET. CONTROLS CONTRACTOR SHALL PROVIDE CONTROL VALVE ACTUATORS. PROVIDE VALVE OPERATORS FOR EACH AUTOMATIC VALVE WITH SUFFICIENT CAPACITY TO OPERATE THE VALVE UNDER ALL CONDITIONS AND TO GUARANTEE TIGHT CLOSE-OFF AGAINST SYSTEM PRESSURE ENCOUNTERED. PROVIDE OPERATORS WITH FAIL OPEN, FAIL CLOSED, OR FAIL IN PLACE CAPABILITY AS INDICATED ON THE DRAWINGS. PROVIDE BALANCING VALVES RATED FOR 125 PSIG WATER WORKING PRESSURE, 250°F MAXIMUM OPERATINGTEMPERATURE AND SHALL BE BRONZE BODY WITH PLUG, GLOBE, OR BALL STYLE VALVE AND CALIBRATED ORIFICE OR VENTURI. PROVIDE WITH CONNECTIONS FOR PORTABLE DIFFERENTIAL PRESSURE METER WITH INTEGRAL CHECK VALVES AND SEALS. VALVE SHALL HAVE POSITION INDICATION READOUT AND BUILT-IN MEMORY STOP FOR REPEATABLE REGULATION AND CONTROL. PROVIDE Y-TYPE STRAINERS RATED FOR 125 PSIG WORKING PRESSURE AND WITH PERFORATED TYPE 304 STAINLESS STEEL BASKET AND BOTTOM DRAIN CONNECTION. PROVIDE THERMOMETERS (GENERAL) WITH ACCURACY OF ±1% OF RANGE SPAN OR ±1 SCALE DIVISION TO MAXIMUMOF 1.5% OF RANGE SPAN. TEMPERATURE RANGE FOR CHILLED WATER SERVICE SHALL BE 30-240°F WITH 2°SCALE DIVISIONS; HEATING WATER SHALL BE 30-300°FWITH 2° SCALE DIVISIONS.PROVIDE BRASS OR STAINLESS STEEL THERMOWELLS, PRESSURE RATED TO MATCH PIPING SYSTEM DESIGN PRESSURE, WITH 2" EXTENSION FOR INSULATED PIPING AND THREADED CAP NUT WITH CHAIN PERMANENTLY FASTENED TO WELL AND CAP. INSTALL IN PIPING TEE WHERE THERMOMETERS ARE INDICATED, IN VERTICAL POSITION. FILL WELL WITH OIL OR GRAPHITE AND SECURE CAP. PROVIDE LIQUID-FILLED PRESSURE GAUGES, ASME B40.1, GRADE A, PHOSPHOR BRONZE BOURDON-TUBE TYPE, BOTTOM CONNECTION; CASE OF DRAWN STEEL OR BRASS, GLASS LENS, 4-1/2" DIAMETER; CONNECTOR OF BRASS, 1/4" NPS; SCALE SHALL BE WHITE COATED ALUMINUM, WITH PERMANENTLY ETCHED MARKINGS; ACCURACY OF ±1%OF RANGE SPAN, 2x OPERATING PRESSURE; SYPHON OF 1/4" NPS STRAIGHT COIL CONSTRUCTED OF BRASS TUBING WITH THREADS ON EACH END; SNUBBER OF 1/4" NPS BRASS BUSHING WITH CORROSION-RESISTANT POROUS METAL DISC. DISC MATERIAL SHALL BE SUITABLE FOR FLUID SERVED AND RATED PRESSURE. PROVIDE TEST PLUGS WITH NICKEL-PLATED BRASS BODY, NEOPRENE CORE MATERIAL, 1/2" NPS FITTING, AND TWO SELF-SEALING VALVE-TYPE CORE INSERTS, SUITABLE FOR INSERTING A 1/8" O.D. PROBE ASSEMBLY FROM A DIAL-TYPE THERMOMETER OR PRESSURE GAUGE. TEST PLUG SHALL HAVE GASKETED AND THREADED CAP WITH RETENTION CHAIN AND BODY OF LENGTH TO EXTEND BEYOND INSULATION. PRESSURE RATING SHALL BE 500 PSIG.
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