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GENERAL A. DESCRIPTION OF THE WORK - The scope of work indicated on these drawings shall include fully DESCRIPTION OF THE WORK - The scope of work indicated on these drawings shall include fully functioning mechanical systems, adjusted, tested, balanced and ready for use.  Provide all items necessary to complete the systems.  Examine the drawings of other trades (including but not limited too architectural, structural, electrical, plumbing, etc.) to become familiar with all aspects of those designs.  Coordinate work with that to be performed by others, and that affecting mechanical systems, to determine the extent of mechanical work required.  It shall be the responsibility of the mechanical sub-contractor to obtain all drawings of all trades.
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CODES AND STANDARDS A. Provide work conforming in all respects to the latest applicable codes of the Authority Having Jurisdiction Provide work conforming in all respects to the latest applicable codes of the Authority Having Jurisdiction and all applicable rules, regulations, laws and ordinances of Local Authorities.  Install all equipment in compliance with accepted industry standards and manufacturer's recommendations. B. The referenced codes shall include any and all supplements, addenda, memoranda, information bulletins The referenced codes shall include any and all supplements, addenda, memoranda, information bulletins and any other changes and additions effective prior to the permit issue date by adoption of the local Authority Having Jurisdiction. C. Make any and all modifications required by the Authorities Having Jurisdiction without additional charge to Make any and all modifications required by the Authorities Having Jurisdiction without additional charge to the Owner. D. Where alterations to and/or deviations from the Contract Documents are required by the Authorities, report Where alterations to and/or deviations from the Contract Documents are required by the Authorities, report the requirements to the Architect and secure approval before starting the alterations. E. All work shall comply with the following codes: All work shall comply with the following codes: 2015 INTERNATIONAL BUILDING CODE  2015 INTERNATIONAL Energy Conservation Code 2015 INTERNATIONAL Mechanical Code (IMC) 2015 INTERNATIONAL Plumbing Code (IPC) 2015 NFPA 101 LIFE SAFETY CODE 2014 National Electric Code (NEC) 2015 INTERNATIONAL Existing Building Code (IEBC) All work shall comply with the following standards: American Society of Mechanical Engineers (ASME). Air Conditioning and Refrigeration Institute (ARI). American National Standards Institute (ANSI). Air Diffusion Council (ADC). American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE). American Society for Testing and Materials (ASTM). National Fire Protection Association (NFPA). Air Moving and Conditioning Association (AMCA). Underwriters Laboratories (UL). National Electric Manufacturer's Association (NEMA). Sheet Metal and Air Conditioning Contractor's National Association "Duct Construction Standards"(SMACNA). Manufacturer's Standardization Society of the Valves and Fittings Industry, Inc.  (MSS). Associated Air Balance Council (AABC). National Environmental Balancing Bureau (NEBB). PERMITS A. Obtain and pay for all permits, licenses and inspection certificates required for all work in accordance Obtain and pay for all permits, licenses and inspection certificates required for all work in accordance with the provisions of the Contract Documents. GUARANTEE A. Guarantee in form satisfactory to the Owner, that all Work installed is free from  defects in workmanship Guarantee in form satisfactory to the Owner, that all Work installed is free from  defects in workmanship and/or materials.  Guarantee that all apparatus will develop capacities and characteristics specified for a period of one year, to include one full heating and one full cooling season, from the date of final acceptance by the Owner or certification of substantial completion, whichever occurs later. B. During the guarantee period, remedy, without cost to the Owner, defective workmanship, materials, and During the guarantee period, remedy, without cost to the Owner, defective workmanship, materials, and apparatus performance.  Remedial work shall be completed within a reasonable time specified by the Owner.  In default thereof, the Owner may have such work done and charge all costs to the Contractor. COMPLETE PERFORMANCE OF WORK A. Execute work in strict accordance with the best practice of the trades in a thorough, substantial, Execute work in strict accordance with the best practice of the trades in a thorough, substantial, workmanlike manner by competent workmen. B. Provide labor, materials, apparatus, and appliances essential to the complete functioning of the systems Provide labor, materials, apparatus, and appliances essential to the complete functioning of the systems described and indicated, or which may be reasonably implied as essential whether mentioned in the Contract Documents or not. C. In cases of doubt as to the Work intended, or in the event of need for explanation thereof, request In cases of doubt as to the Work intended, or in the event of need for explanation thereof, request supplementary instructions from the Architect. GENERAL CONTRACTOR COORDINATION OF ALL TRADES A. It is the GC's responsibility to coordinate all trades.  Where the work of various trades will be installed in It is the GC's responsibility to coordinate all trades.  Where the work of various trades will be installed in close proximity to one another, or where there is evidence that the work of one trade will interfere with work of other trades, assist in working out space conditions to make a satisfactory adjustment.  If one trade installs his work before coordinating with work of other trades, make necessary changes to correct the condition without extra charge. DRAWINGS A. These drawings are diagrammatic and indicate the general location of systems and components.  Provide These drawings are diagrammatic and indicate the general location of systems and components.  Provide all items necessary for a properly working system at no additional cost, even if not specifically shown or mentioned on the drawings.  

AutoCAD SHX Text
SUBMITTALS A. After the Contract is awarded, but prior to proceeding with the Work, obtain complete submittals from the After the Contract is awarded, but prior to proceeding with the Work, obtain complete submittals from the manufacturers, suppliers, vendors, subcontractors, for all materials and equipment shown or specified on these drawings and submit data and details of such materials and equipment to the Architect and Engineer. B. Prior to forwarding submittals to the Architect and Engineer, review and certify that the equipment, Prior to forwarding submittals to the Architect and Engineer, review and certify that the equipment, materials, methods, etc. represented by the submittals are in compliance with the Contract Documents. C. Check all materials and equipment after their arrival on the job site and verify their compliance with the Check all materials and equipment after their arrival on the job site and verify their compliance with the Contract Documents. 
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D.	Approval of product data shall not relieve the Contractor of the responsibility for errors that may be Approval of product data shall not relieve the Contractor of the responsibility for errors that may be contained therein, or for deviations from requirements in the Contract Documents.  It shall be clearly understood that the Architect or Engineer noting some errors but overlooking others does not grant the Contractor permission to proceed in error.  Regardless of any information contained in the product data the Contract Documents shall govern the work and are neither waived nor superseded in any way by submittal review.
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ELECTRICAL EQUIPMENT PRECAUTIONS A. Do not install ductwork or piping for heating, refrigeration, plumbing, fire protection, process piping, or Do not install ductwork or piping for heating, refrigeration, plumbing, fire protection, process piping, or any piping systems not included as part of the electrical work, above any electric equipment, transformer, or telephone and electrical equipment. ACCESSIBILITY A. Locate all equipment which must be serviced, operated, or maintained in fully accessible position.  Locate all equipment which must be serviced, operated, or maintained in fully accessible position.  Equipment shall include, but not be limited to, valves, traps, cleanouts, motors, controllers, drain points, etc.  If required for better accessibility, furnish access doors (minimum of 18"x18") for this purpose.  Minor deviations from the Contract Documents may be made to allow for better accessibility.  Submit any desired change to the Architect for approval prior to performing the work. B. Wherever access is required through walls or ceilings to equipment, valves, fire dampers, or other Wherever access is required through walls or ceilings to equipment, valves, fire dampers, or other concealed equipment installed under this Division, provide a hinged access door and frame. EQUIPMENT NOISE AND VIBRATION A. Provide equipment and systems that, as defined herein, are quiet and free of apparent vibration in Provide equipment and systems that, as defined herein, are quiet and free of apparent vibration in operation. B. It is intended that vibration shall not be apparent to the senses in occupied areas of the building.  To It is intended that vibration shall not be apparent to the senses in occupied areas of the building.  To this end, provide both the balancing of rotating machinery and vibration isolation devices at various locations. OPERATING INSTRUCTIONS A. Provide the services of a factory trained specialist to supervise the start-up of all equipment shown Provide the services of a factory trained specialist to supervise the start-up of all equipment shown and/or specified on these drawings and to instruct the Owner's operators on the operation of the mechanical system.   OPERATING AND MAINTENANCE MANUALS A. Provide three (3) copies of operating instructions and maintenance data manuals for each specific item Provide three (3) copies of operating instructions and maintenance data manuals for each specific item of equipment and materials. RECORD DRAWINGS (REFER TO OWNER'S DIVISION 1 REQUIREMENTS) A. Maintain a complete set of "Record Drawings" reflecting an accurate as-built record of all Work.  In Maintain a complete set of "Record Drawings" reflecting an accurate as-built record of all Work.  In addition, mark the "Record Drawings" to show the precise location of hidden-from-view work and equipment, including air distribution equipment above ceilings, concealed or embedded piping, valves, and all changes and deviations in the Work from that shown on the Contract Documents.  This requirement shall not be construed as authorization for the Contractor to make changes in the layout or work without definite instructions from the Owner.  
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TESTING, ADJUSTING AND BALANCING A. Provide an independent testing, adjusting and balancing (TAB) agency to perform all tests and Provide an independent testing, adjusting and balancing (TAB) agency to perform all tests and adjustments necessary to accomplish complete balancing of the HVAC system.  The TAB agency shall perform all tests and make all adjustments necessary to ensure that water and air systems are balanced to within +10%, -5% of the specified quantities.  The TAB agency shall submit reports of all work conducted for approval.  The TAB agency shall be an AABC member in good standing, or a firm certified by NEBB.
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B. APPLICATION APPLICATION i. PIPING THERMAL INSULATION PIPING THERMAL INSULATION Insulate the following piping systems with 1/2-inch thick heat resistant polyethylene foam.  Foamed plastic tubing shall not be installed in plenum ceilings, air shafts, or any other air passageways; utilize 1/2-inch thick glass fiber insulation with flame-retardant, vapor barrier jacket in these cases.    Condensate drain lines and auxiliary drain pans   Refrigerant piping (all refrigerant pipes shall be insulated: suction gas, discharge gas and liquid. 
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ii. DUCTWORK BLANKET THERMAL INSULATION DUCTWORK BLANKET THERMAL INSULATION All ducts shall be insulated as follows unless specified otherwise: Concealed Rectangular:  Insulate with 1-1/2-inch thick blanket type insulation adhered to ductwork with 4-inch wide bands of duct insulation adhesive applied on 12-inch centers and fastened with metal clips on 18-inch centers.  Joints, seams and stick-clip penetrations shall be sealed with vapor barrier sealer and tape of same type as facing. Round Ducts:  Insulate with 1-1/2-inch thick blanket type insulation adhered to ducts with 4-inch wide bands of insulation adhesive applied every 90 degrees around duct as a minimum, or on 12-inch longitudinal centers as a maximum and bound with cord or wire half-hitched on 8-inch centers.  Joints, seams, and penetrations shall be sealed with vapor barrier sealer and 4-inch wide adhered strips of same type as facing. Transitions from Round to Rectangular:  Insulate with 1-1/2-inch thick blanket as specified for round duct.
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B. FLEXIBLE CONNECTIONS FLEXIBLE CONNECTIONS Provide sound isolating flexible connections at ductwork connections (supply & return) of all equipment with rotating machinery (including, but not limited to, air handlers, fans, energy recovery ventilators and where shown on the Drawings. Flexible connections shall be fire, water, and weather resistant canvas "Ventglas."  Flexible connections shall be installed with a minimum of one inch slack and a minimum of two inch uniform gap between adjoining metal. The fabric shall be folded in with the metal or attached with metal collar frames at each end to prevent air leakage.
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AIR DISTRIBUTION A. DUCTWORK DUCTWORK i. Provide constant air volume ductwork fabricated of galvanized sheet steel suitable for 2-inch Provide constant air volume ductwork fabricated of galvanized sheet steel suitable for 2-inch static pressure class with duct transverse joint reinforcement and intermediate reinforcement as specified in the SMACNA duct construction standards.  Ductwork seal and leakage classes shall be as specified in the "Mechanical Duct Systems Schedule" on this sheet.    ii. All ductwork shall be constructed and erected in a workmanlike manner.  Ducts shall be straight All ductwork shall be constructed and erected in a workmanlike manner.  Ducts shall be straight and  smooth on the inside with neatly finished joints, airtight, and shall be free from vibration smooth on the inside with neatly finished joints, airtight, and shall be free from vibration under all conditions of operation.  The internal ends of slip joints shall be made in the direction of air flow.  The ducts shall be securely attached to the building construction in an approved manner.  Changes in  dimensions and shape of ducts shall be gradual and made using dimensions and shape of ducts shall be gradual and made using transitions detailed in SMACNA figure 2-9.  All duct sizes shall fall within the limiting dimensions indicated on the Drawings, unless otherwise approved.  Radius elbows, unless otherwise specified on the Drawings, shall have centerline radius equal to 1-1/2 times the width of the duct.  Air turns shall be installed in all 90 degree elbows and shall permit the air to make the turns without appreciable turbulence.  Provide double thickness turning vanes for ducts 31 inches or wider.  Single thickness turning vanes may be used for ducts between 13 and 30 inches wide.   iii. Support all ducts from building structure in a neat, secure manner and, wherever possible, group Support all ducts from building structure in a neat, secure manner and, wherever possible, group parallel runs of horizontal ducts together on trapeze hangers.  Support vertical riser ducts at the floor line with steel angles to the floor construction.  Hanging ducts from other pipes or ducts will not be permitted. Support ducts in accordance with SMACNA.   iv. All round flex duct taps shall be made using conical spin-in fittings; straight dovetail round All round flex duct taps shall be made using conical spin-in fittings; straight dovetail round fittings will not be acceptable.  All flex duct taps on spiral ductwork shall be factory-fabricated.  When the depth of tapped ductwork will not accept a round fitting, a factory-fabricated oval dovetail fitting of equivalent free area shall be used.  Oval dovetail fittings shall have liquid sealant applied all around. v. Sheet metal ductwork Drawings shall be made after actual job measurements are obtained.  Sheet metal ductwork Drawings shall be made after actual job measurements are obtained.  Sheet metal ductwork drawings shall indicate the coordination by the Contractor with sprinkler piping, other mechanical and electrical services installed under Divisions 23 and 26, and the Structural and Architectural   requirements. requirements. vi. The interior of all ductwork, casings, grilles, registers, diffusers, etc. shall be thoroughly cleaned.  The interior of all ductwork, casings, grilles, registers, diffusers, etc. shall be thoroughly cleaned.  Dust/dirt marks at air distribution devices shall necessitate system disassembly as required for proper cleaning of component interiors.  No equipment shall be operated until the air conveying systems are clean. vii. All ductwork shall be installed tight to and supported from the structure above unless indicated All ductwork shall be installed tight to and supported from the structure above unless indicated otherwise on the Drawings. viii. Flex duct - No flex duct is allowed.  Flex duct - No flex duct is allowed.  ix. Duct insulation shall not be continuous through fire and combination fire/smoke dampers.  Duct insulation shall not be continuous through fire and combination fire/smoke dampers.  Provide insulation on all sleeves at fire and combination fire/smoke dampers in insulated or sound lined ductwork. iix. Sealent on exposed metal ductwork shall be limited to the surfaces within the metal joints and Sealent on exposed metal ductwork shall be limited to the surfaces within the metal joints and not on the surface of the ductwork.  Exposed ductwork with visible sealant on the surface of the metal will be rejected and replaced.
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INSULATION A. MATERIALS MATERIALS i. FOAMED PLASTIC PIPE INSULATION FOAMED PLASTIC PIPE INSULATION Closed-cell synthetic foam in continuous lengths with a maximum K-factor of 0.27 per inch of thickness at 75 degrees F mean temperature.  Where piping is located outside of the building, wrap piping insulation with weather-resistant jacketing.  Basis of Design: Armstrong "AP Armaflex". Foamed plastic insulation, regardless of fire hazard classification, shall not be used in contact with HVAC air streams. ii. BLANKET DUCT INSULATION BLANKET DUCT INSULATION Flexible glass fiber type of a density which produces a maximum K-factor of 0.26 per inch of thickness at 75 degrees F mean temperature.  Jacket shall be aluminum foil reinforced with fiberglass scrim laminated to kraft paper.  Provide UL label.  Basis of Design: Manville "Microlite" with FSKL facing.
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M3.1

VRV PIPE &
WIRING DIAGRAMS

36.0 ft [6]
#2.1

5/8"
3/8 x

OU: 2A
RXSQ24TAVJU

IU: 2A
APT. 2A
FXTQ18TAVJUA

44.0 ft [4]
#4.1

5/8"
3/8 x

5.0 ft [2]
#4.2

1/2"
1/4 x

5.0 ft
#4.3

5/8"
3/8 x

5.0 ft [2]
#4.4

1/2"
1/4 x

20.0 ft [2]
#4.5

1/2"
1/4 x

OU: 2B
RXSQ36TAVJU

KHRP26A22T9

IU: 2B1
APT. 2B
FXSQ07TAVJU

KHRP26A22T9

IU: 2B2
APT. 2B
FXSQ07TAVJU

IU: 2B3
APT. 2B
FXSQ12TAVJU

10.0 ft [4]
#3.1

5/8"
3/8 x

OU: 3A
RXSQ24TAVJU

IU: 3A
APT. 3A
FXSQ15TAVJU

10.0 ft [4]
#1.1

5/8"
3/8 x

OU: 3B
RXSQ24TAVJU

IU: 3B
APT. 3B
FXSQ15TAVJU

50.0 ft [8]
#5.1

5/8"
3/8 x

OU: H1
RXSQ48TAVJUA

IU:H1
AUDITORIUM
FXTQ48TAVJUD

50.0 ft [8]
#6.1

5/8"
3/8 x

OU: H2 (PHASE 2)
RXSQ48TAVJUA

IU:H2 (PHASE 2)
AUDITORIUM
FXTQ48TAVJUD

OU: M2 (PHASE 2)
RXSQ24TAVJUA

IU:M3 (PHASE 2)
PROJECTOR BOOTH
FXAQ12PVJU

IU:M2 (PHASE 2)
MEZZANINE
FXTQ12TAVJUD

23.0 ft [4]
#9.1

5/8"
3/8 x

13.0 ft [2]
#9.2

1/2"
1/4 x

5.0 ft [2]
#9.3

1/2"
1/4 x

OU:H3 (PHASE 2)
RXSQ36TAVJUA

KHRP26A22T9

IU:H3A (PHASE 2)
STAGE
FXZQ18TAVJU

IU:H3B (PHASE 2)
BACK STAGE
FXZQ15TAVJU

5/8"3/8 x

OU:M1 (PHASE 2)
RXSQ24TAVJUA

IU: M1 (PHASE 2)
MEZZANINE
FXTQ18TAVJUD

APARTMENT 3A

APARTMENT 3B

APARTMENT 2A

APARTMENT 2B

AUDITORIUM SYSTEM #1 AUDITORIUM SYSTEM #2

MEZZANINE

STAGE/BACK STAGE

OU: 2A
RXSQ24TAVJU

RXSQ24TAVJU
IU: 2A

FXTQ18TAVJUA
BRC1E73 (1)

L1, L2 16.5A 1ph L1, L2 4.9A 1ph

IN F1,F2 F1,F2

P1,P2

OU: 2B
RXSQ36TAVJU

RXSQ36TAVJU
IU: 2B1

FXSQ07TAVJU
BRC1E73 (1)

IU: 2B2
FXSQ07TAVJU

BRC1E73 (1)

IU: 2B3
FXSQ12TAVJU

BRC1E73 (1)

L1, L2 16.5A 1ph L1, L2 0.8A 1ph

L1, L2 0.8A 1ph

L1, L2 0.8A 1ph

IN F1,F2 F1,F2

F1,F2

F1,F2

P1,P2

P1,P2

P1,P2

OU: 3A
RXSQ24TAVJU

RXSQ24TAVJU
IU: 3A

FXSQ15TAVJU
BRC1E73 (1)

L1, L2 16.5A 1ph L1, L2 1.4A 1ph

IN F1,F2 F1,F2

P1,P2

OU: 3B
RXSQ24TAVJU

RXSQ24TAVJU
IU: 3B

FXSQ15TAVJU
BRC1E73 (1)

L1, L2 16.5A 1ph L1, L2 1.4A 1ph

IN F1,F2 F1,F2

P1,P2

OU: H1
RXSQ48TAVJUA

RXSQ48TAVJUA
IU:H1

FXTQ48TAVJUD
BRC1E73 (1)

L1, L2 29.1A 1ph L1, L2 6.5A 1ph

IN F1,F2 F1,F2

P1,P2

OU: H2
RXSQ48TAVJUA

RXSQ48TAVJUA
IU:H2

FXTQ48TAVJUD
BRC1E73 (1)

L1, L2 29.1A 1ph L1, L2 6.5A 1ph

IN F1,F2 F1,F2

P1,P2

OU: M2
RXSQ60TAVJUA

RXSQ60TAVJUA
IU:M3

FXAQ07PVJU
BRC1E73 (1)

IU:M2
FXTQ48TAVJUD

BRC1E73 (1)

L1, L2 29.1A 1ph L1, L2 0.3A 1ph

L1, L2 6.5A 1ph

IN F1,F2 F1,F2

F1,F2

P1,P2

P1,P2

OU:H3
RXSQ36TAVJUA

RXSQ36TAVJUA
IU:H3A

FXZQ18TAVJU
BRC1E73 (1)

IU:H3B
FXZQ15TAVJU

BRC1E73 (1)

L1, L2 16.5A 1ph L1, L2 0.6A 1ph

L1, L2 0.4A 1ph

IN F1,F2 F1,F2

F1,F2

P1,P2

P1,P2

OU:M1
RXSQ24TAVJUA

RXSQ24TAVJUA
IU: M1

FXTQ24TAVJUD
BRC1E73 (1)

L1, L2 16.5A 1ph L1, L2 4.9A 1ph

IN F1,F2 F1,F2

P1,P2

APARTMENT 3A

APARTMENT 3B

APARTMENT 2A

APARTMENT 2B

AUDITORIUM SYSTEM #1 AUDITORIUM SYSTEM #2 (PHASE 2)

STAGE / BACKSTAGE SYSTEM (PHASE 2)

FIRST FLOOR & MEZZANINE (PHASE 2)

FIRST FLOOR & MEZZANINE (PHASE 2)

MEZZANINE

VRV REFRIGERANT PIPING DIAGRAMS
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