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8.  SHEET METAL WORK
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    A.  All ductwork, unless otherwise noted, shall be built from

AutoCAD SHX Text
        galvanized sheet steel and thoroughly braced and stiffened.
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    B.  The construction for sheet metal ducts shall be made in accordance with
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        recommendations of ASHRAE Guide, Latest Edition, or as per SMACNA
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        Manual.  All branches and take-offs shall have volume dampers.
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    C.  Contractor shall seal all the ductwork at joints with 3M EC-800.
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        All ductwork shall be constructed as low pressure ductwork (2" w.g.).
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    D.  Provide volume dampers at all branch take offs.
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7.  INTERNAL ACOUSTIC LINING
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A.
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Furnish and install sound absorptive lining in ductwork for locations and lengths as indicated
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and/or hereinafter specified. All soundproof material, installation and arrangement, shall be as
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authorized. Where ducts are acoustically lined, insulation shall be omitted for extend of acoustic
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lining. Dimensions noted for lined ducts are inside clear dimensions. Duct sizes shall be
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increased for liner.
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B.
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indicated herein or on the drawings 1-1/2 lb. density, fibrous glass duct lining meeting the
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specified and/or shown on the drawings (except where otherwise noted) 2" or 1" thick as
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Sound Absorbent Duct Lining for low pressure ductwork -  Furnish and install as herein
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requirements of NFPA 90A.
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C.
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fastening starting 3" from edges and sides, 12" on center all sides. Minimum one row per
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adhesive similar to Benjamin Foster 4 and with weld pins and washers or equivalent mechanical

AutoCAD SHX Text
Liner shall be adhered to all interior sides of duct with minimum 100% coverage of fire-retardant
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side for duct size of 12" or less. Mechanical fasteners shall be toward air stream. Before
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installing liner, seal all butting edges and final edges with heavy coat of adhesive to seal off
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air between lining and duct. All exposed edges of lining shall be installed with sheet metal nosing
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1-1/2" wide, two gauges heavier than duct. Installaiton shall be suitable for duct velocities up to
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3,500 fpm. Low pressure duct lining shall be provided where specified and/or where shown and
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noted on the drawings.
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D.
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as required to accomodate thickness of acoustic lining.
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Duct sizes indicated on drawings are clear inside dimensions. Increase sheet metal sizes

AutoCAD SHX Text
The following ductwork shall be acoustically lined whether or not shown on drawings.
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1.
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E.
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All supply ductwork from all VAV terminal units to air outlets.
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                SERVICE                     THICKNESS
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           2.   Except where otherwise noted, all concealed rectangular and round
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                ductwork shall be covered with flexible duct insulation with
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                vapor barrier and of the thickness indicated below.
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           3.   Flexible duct insulation with vapor barrier shall be 1 lb. per cu. ft. density
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                glass fiber with a maximum K factor of 0.29 at 75 Deg. F. mean
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                temperature, with reinforced foil-faced, flame resistant kraft vapor barrier.
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           4.   Insulation with vapor barrier shall be duct wrap insulation FRK-25, type
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                100 as made by Owens-Corning or Manville Microlite with FRK vapor
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                barrier facing or standard duct insulation as made by CGG with FRK
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                facing.
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           5.   Adhere insulation to duct with Foster fire resistant vapor barrier adhesive
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                or approved equal and joints without tabs shall be firmly sealed with
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                aluminum foil tape adhered with same adhesive.  Secure insulation with
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                18 gauge corrosion resistant wire spaced not more than 18 inches on
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                center.
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           6.   Additionally, secure insulation to bottom of rectangular ducts over 24"
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                wide with welded pins or stick clips on 18" centers.
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     A.  Insulation for Concealed Duct
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           1.   The following ductwork shall be insulated (except where acoustically lined)
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 9.  DUCTWORK INSULATION
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                Supply air             1-1/2" with vapor barrier
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2.
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All ductwork downstream of RTU's not less than 25 feet from unit discharge and
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E.	Round ducts shall be galvanized steel spiral construction only, as  Round ducts shall be galvanized steel spiral construction only, as  manufactured by Semco, United McGill or authorized equal, and shall be  constructed in accordance with Section III and Tables 3-2 and 3-3 of  SMACNA manual 15d for minimum of 2" W.G. static pressure positive,  and 2" W.G. negative; and shall include metal gauges, reinforcing  fittings, connections, access doors and other accessories. F.	Fittings shall be SMACNA construction. Fittings shall be SMACNA construction. G.	Provide access doors in ductwork to facilitate access to smoke  Provide access doors in ductwork to facilitate access to smoke  detectors and other equipment mounted in ducts. H.	Flexible ductwork may be used for connections to supply diffusers only and Flexible ductwork may be used for connections to supply diffusers only and shall be as manufactured by Thermoflex, Wiremold, Genflex, or authorized equal.  Duct shall be continuous and insulated with 1" thick fibrous glass insulation having an outer moisture barrier consisting of a reinforced metallized Mylar/Neoprene laminate with integral attaching devices.  Minimum pressure rating shall be 6" W.G. positive and 1" W.G. negative.  Operating temperature range shall be -20 to +250° F.  Thermal conductance:  0.23 BTU/hr/SF/°F at 75° F.
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thermostat; multiple Zone Controllers.
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The system shall also include a complete array of
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input and output devices. The system shall provide full control of HVAC heating 
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and cooling equipment in a multiple zone application. The System shall be capable 
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of opera
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ting as a stand
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-
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alone system or networked with multiple systems connected on a 
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communications bus.
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D.
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The control system shall be available as a complete package with the required input sensors and 
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devices readily available. The s
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ystem shall be capable of providing complete control of HVAC 
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functions; variable air zone control, bypass air control in both pressure dependent and pressure 
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independent applications. Airside controls shall be capable of operating VAV terminal boxes with
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supplemental heat sources at the zone. Unit control relay packs shall be available factory mounted 
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with direct connection to field
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installed Monitor thermostats.
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10.  AUTOMATIC TEMPERATURE CONTROLS
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C.
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SPECIAL REQUIREMENTS FOR SECTIONS 15000 MECHANICAL WORK 1.1 GENERAL CONDITIONS A.	Drawings and general provisions of Contract, including General and Supplementary Conditions and Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections apply to work specified in these Sections; consult them in detail for applicable instructions. B.	Manufacturers referenced in the technical specifications are for the purpose of establishing a Manufacturers referenced in the technical specifications are for the purpose of establishing a standard of quality.  Alternate manufacturers providing the same quality equipment will be given consideration by the Engineer and Architect if they are notified in writing at the time of bid. 1.2 CODES AND STANDARDS A.	All workmanship and material shall conform to the rules and regulations of the current editions All workmanship and material shall conform to the rules and regulations of the current editions of the regulating agencies listed below and regulations of the local utility companies.  These rules, regulations and codes shall govern as a minimum standard.  In the event of conflict with the Contract drawings or specifications requiring workmanship or material of a higher quality than required by the above mentioned rules, regulations and codes, the most stringent shall apply.   2015 NJ UCC   2015 International Building Code   2015 International Fuel Gos Code    2015 International Mechanical Code   2015 National Standard Plumbing Code   NFPA - National Fire Protection Association   AMCA - Air Movement and Control Association, Inc.   SMACNA - Sheet Metal and Air Conditioning Contractors National Association, Inc.   ASHRAE - American Society of Heating, Refrigerating, and Air-Conditioning Engineers, Inc.   IPCEA - Insulated Power Cables Engineers Association   NEC - National Electrical Code of the NFPA   NEMA - National Electric Manufacturers Association   National Board of Fire Underwriters   AABC - Associated Air Balance Council   ARI - Air Conditioning and Refrigeration Institute   UL - Underwriter's Labs.   Local Utility Requirements   PDI   Plumbing and Drainage Institute   ASSE   American Society of Sanitary Engineering   ASTM   American Society for Testing Materials   The Owner's Insurance Underwriter   During this work, this Contractor shall be responsible for maintaining safety among persons in his employ in accordance with the standards set by the OCCUPATIONAL SAFETY AND HEALTH ACT OF 1970.  The Engineer shall be held harmless for any accident, injury, or any other incident resulting from non conformance with these or any other standards. 1.3 QUALITY ASSURANCE A.	The Contractor shall use adequate numbers of skilled workmen who are thoroughly trained and The Contractor shall use adequate numbers of skilled workmen who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for proper performance of the work of these Sections. B.	Without additional cost to the Owner, the Contractor shall provide such other labor and materials Without additional cost to the Owner, the Contractor shall provide such other labor and materials as are required to complete the work of this Section in accordance with the requirements of governmental agencies having jurisdiction, regardless of whether such materials and associated labor are called for elsewhere in these Contract Documents. C.	Engineering Drawings are symbolic and diagrammatic in nature and are intended to show only the Engineering Drawings are symbolic and diagrammatic in nature and are intended to show only the general scheme, equipment involved, and the approximate locations and dimensions of the equipment. For exact locations and dimensions, the Contractor shall review all Drawings provided; including, Architectural and Structural Drawings, Reflected Ceiling Plans, Plumbing, Fire Protection, Electrical and HVAC Drawings to confirm all requirements.  It is the Contractor's responsibility to confirm that all equipment will fit.  Any discrepancies or inconsistencies are to be reported immediately to the Architect and the Engineer for clarification.  No extras or allowances will be made for such items after bid submission. D.	Prior to bid, an examination of the site shall be made by the Contractor, who shall compare it Prior to bid, an examination of the site shall be made by the Contractor, who shall compare it with the Drawings and Specifications and who shall satisfy himself as to the conditions under which the Work is to be performed.  No allowance shall subsequently be made for any extra expense incurred due to failure or neglect to make such examination. E.	During the execution of work under this Contract, the Contractor shall be responsible for During the execution of work under this Contract, the Contractor shall be responsible for protecting any equipment or structures in the work areas. F.	All Work shall be guaranteed to be free from leaks or defects. Any defective materials or All Work shall be guaranteed to be free from leaks or defects. Any defective materials or workmanship as well as damage to the work of all trades resulting from the same shall be replaced or repaired as directed for the duration of stipulated guarantee periods. 1.4 SUBMITTALS A.	Comply with pertinent provisions of General Documents. Comply with pertinent provisions of General Documents. B.	PRODUCT DATA:  Within the designated time period after the Contractor has received the Owner's PRODUCT DATA:  Within the designated time period after the Contractor has received the Owner's Notice to Proceed, submit: 1.	Materials list of items proposed to be provided under this Section with sources of supply and Materials list of items proposed to be provided under this Section with sources of supply and manufacture. 2.	Manufacturer's specifications, catalog cuts, and other data needed to prove compliance with the Manufacturer's specifications, catalog cuts, and other data needed to prove compliance with the specified requirements. 3.	Product substitutions are to be requested in writing, and only in conformance with General Product substitutions are to be requested in writing, and only in conformance with General Conditions procedures.  At the time of submission of cuts for review for all substitutions, clearly indicate Specification Section, provide complete information on the original product and the proposed product for review, and all deviations. a.	Any substitutions requested by a contractor are to include all costs for related changes by other Any substitutions requested by a contractor are to include all costs for related changes by other contractors.  It is the responsibility of the contractor requesting the change to coordinate with any other trade impacted by the substitution. C.	SAMPLES SAMPLES 1.	When so requested by the Engineer, promptly provide samples of items scheduled to be exposed When so requested by the Engineer, promptly provide samples of items scheduled to be exposed in the final structure. 2.	When specifically so requested by the Contractor and authorized by the Engineer, authorized When specifically so requested by the Contractor and authorized by the Engineer, authorized samples will be returned to the Contractor for installation on the Work. D.	SHOP DRAWINGS SHOP DRAWINGS 1.	Prepare and submit Shop Drawings, showing at a scale not smaller than 3/8" = 1' 0" all details Prepare and submit Shop Drawings, showing at a scale not smaller than 3/8" = 1' 0" all details of items to be shop fabricated, field coordinated or which interface with existing conditions, under this Contract. 2.	Clearly identify by circle and by note "DEVIATION" and by note "INTERFERENCE", in large, bold Clearly identify by circle and by note "DEVIATION" and by note "INTERFERENCE", in large, bold lettering, any deviations from Drawings and Specifications and any potential or unresolved interference condition and assume full responsibility for failure to do so. 3.	Submittal shall confirm fabrication and installation is in accordance with recommendations and Submittal shall confirm fabrication and installation is in accordance with recommendations and applicable codes. E.	Corrections or comments made on shop drawings and submittals during review do not relieve the Corrections or comments made on shop drawings and submittals during review do not relieve the Contractor from compliance with requirements of the drawings and specifications.  This check will only be for review of general conformance with the design concept of the project and general compliance with the information given in the contract documents. The Contractor shall be responsible for; confirming and correlating all quantities and dimensions, selecting fabrication process and techniques of construction, coordinating his work with that of all other trades, and performing his work in a safe and satisfactory manner. F.	MANUALS:  Upon completion of the work of this Section, the Contractor shall deliver to the MANUALS:  Upon completion of the work of this Section, the Contractor shall deliver to the Architect four copies of an operation and maintenance manual compiled in accordance with the provisions of General Conditions, and these Specifications. 1.	Include within each manual a copy of the Project Record Documents showing all work of the Include within each manual a copy of the Project Record Documents showing all work of the Section. 2.	Include detailed operating and maintenance instructions. Include detailed operating and maintenance instructions. G.	AS-BUILT DRAWINGS:  concurrent with the progress of the work, the Contractor shall maintain a AS-BUILT DRAWINGS:  concurrent with the progress of the work, the Contractor shall maintain a set of as built record sepia drawings noting in red all changes in the work. Upon completion of the work this sepia set is to be turned over to the Owner for his records. H.	All required permits, fees and inspections shall be arranged and paid for by the Contractor.  The All required permits, fees and inspections shall be arranged and paid for by the Contractor.  The Contractor shall present to the Owner, properly signed, all required certificates of final inspection and approval before the work will be accepted as complete.
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I.	COORDINATION:  Each Contractor shall be responsible for coordinating their work with that of all COORDINATION:  Each Contractor shall be responsible for coordinating their work with that of all other trades.  No installation shall take place without approval of onsite entity (General Contractor, Construction Manager, etc.) responsible for coordination.  Any work installed without approval and which interferes with the work of other trades that have been approved shall be removed and replaced at the Contractor's expense. 1.5 INSTRUCTION A.	After all work is completed, the Contractor shall instruct employees designated by the Owner in After all work is completed, the Contractor shall instruct employees designated by the Owner in the proper operation and maintenance of the equipment and systems installed under this Contract. 1.6 GUARANTEE A.	The Contractor shall guarantee his work for a period of one year after date of completion as The Contractor shall guarantee his work for a period of one year after date of completion as witnessed by receipt of final payment.  The Contractor shall promptly repair and make good any damage to the work of any other Contractor, during that period, that may be caused by defective materials or workmanship.  Any defects in materials and workmanship shall be corrected by the Contractor without further expense to the Owner.  He shall deliver to the Architect or Owner said written guarantee upon receipt of final payment. 1.7 DEBRIS REMOVAL A.	Routinely remove, in an orderly and efficient manner (and cart away and dispose of, by legal Routinely remove, in an orderly and efficient manner (and cart away and dispose of, by legal means, off the site and premises), all debris related to work of this Section; work site and staging areas shall be kept clear of all debris on a daily basis; permit no debris accumulation which poses any threat to life, safety or property.  Non-conformance with the foregoing Contract requirements will be subject to all remedies established by the Owner and Architect.
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        verify all governing conditions at the site, become fully informed as
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        to the extent and character of the work required and its relation to
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        materials to be furnished or work to be done, it being understood that
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        the submission of a proposal is an agreement to all conditions referred
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        to herein or indicated on the plans.  All work shall be carefully
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        coordinated and scheduled to prevent undue inconveniences.  All work
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        which will not be permitted during normal working hours due to
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        scheduling, etc., shall be scheduled to be performed on overtime at no
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    C.  Proposal must include everything required to provide a complete
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        installation as contemplated in the specifications and plans, whether
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        specifically shown and specified or not.  Included are all labor,
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        equipment, materials, light, tools, scaffolding, transportation,
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        Insurance, sales tax, permits, certificates, inspections, testing
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        equipment, etc., necessary for the complete installation of every-thing
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    D.  Review all plans and specifications relative to this work, and become
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        familiar with work called for therein.  At the conclusion of the work,
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        be responsible for the proper mechanical installation furnished and/or
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        specifications and plans to furnish enough information for the
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        Contractor to provide and place in service a complete HVAC system and
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    E.  Bidders, before submitting proposals, shall visit and carefully examine
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        those portions of the site and/or present buildings affected by this
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        work so as to familiarize themselves with existing conditions and

AutoCAD SHX Text
        difficulties that will attend the execution of the work.  These
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        difficulties include availability of the equipment and materials.
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   F.  Submission of a proposal will be construed as evidence that such
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        examination has been made and later claims for labor, equipment or
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        materials required because of difficulties encountered, which could
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        have been foreseen had such examination been made, will not be
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        existing conditions and work of others.  No consideration or additional
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        payments will be granted for any alleged misunderstanding of the
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    A.  The following items of work shall be provided under other contracts:
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        2.  Furnish and install all ductwork, duct insulation and air outlets as shown
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       5.  Provide shop drawings for all ductwork, controls, mechanical 
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       9.  Engage the services of an approved air balancing company to balance
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       11.  Obtaining and paying for all necessary permits, inspections and
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       12.  Guarantee all work for a period of one year from the final date of
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           the systems and issue an air balancing report.
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       10.  Cutting and rough patching.
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        1.  Finished patching and painting.
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           certificates required in connection with this work.
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3.  WORK NOT INCLUDED
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           acceptance.
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            equipment and accessories being installed.
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       4.  Furnish and install volume dampers as shown on the drawings and/or as
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7.  Furnish & install all exhaust fans.
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        6.  Furnish and install all necessary sleeves, inserts, hangers and supports.
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    A.  The work shall include but not be limited to the following -
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        recognized.

AutoCAD SHX Text
2.  SCOPE OF WORK
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        described, shown or reasonably implied.
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        installed under this contract.  It is the intention of these
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        installation.
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        additional cost.
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      & new systems and issue an air balancing report for engineer's approval.  The
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        engineer and the test should be performed by a person having a minimum
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        of 5 years experience in testing and balancing air systems.
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        subcontractor shall make the necessary adjustments to balance the
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        system.  Provide any extra manual volume damper required for proper air
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    F.  Engage the services of approved air balancing company to balance all existing
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    G.  Upon completion of the installation, the air balance and testing
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        report should be certified by a New Jersey registered professional
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    H.  At the completion of the test, the Contractor shall furnish the Architect seven
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        copies of the final test report, these copies shall be complete with single line
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        diagrams and all required traverse airflow readings at main ducts and branches.
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        balance.
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        arising from performance of his work.
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    B.  This Contractor shall provide proof of adequate insurance to hold
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        Owner, Architect, and Engineer harmless for any liability claims
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    C.  This Contractor shall take all necessary precautions to prevent
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        unnecessary damage to building structure and protect building contents
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    D.  For exact location of partitions, soffits, etc., refer
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  E.  The work under this contract shall be performed simultaneously with
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        work of other trades, so as not to delay the overall progress of work. 
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        The work of all trades shall be phased in accordance with phasing notes
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    G.  All ductwork gauges, and installation shall conform to the latest
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    H.  This Contractor shall not interrupt any of the services of the existing
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        building nor interfere with the services in any way without the

AutoCAD SHX Text
        expressed permission of the Owner.  Such interruptions and
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        interferences shall be made as brief as possible and only at the time
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        time, if required, to assure that service will be shut-down only during

AutoCAD SHX Text
        the time actually required to make the necessary connections to
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        instruments, gauges, and other equipment required for necessary tests,
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        required by law, rules and regulations and as specified.
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        and all other public agencies having jurisdiction.
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        Architect and such other parties that may have legal jurisdiction.
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        all required adjustments for automatic controls, air outlets and fans,
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        until all performance characteristics are met.
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    A.  The work of this Contractor shall include the furnishing of all testing
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    C.  Provide all other test required by Building Department, Fire Department
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    D.  Tests shall be performed in the presence and to the satisfaction of the
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    E.  Operate the installation after completion for period necessary to make
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    I.   Unnecessary noise shall be avoided at all times and necessary noise
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    J.  This Contractor shall arrange the work continuously including over-
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    K.  This Contractor shall give ample written notice in advance to the Owner
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    L.  The breaking into existing work shall be done only after approval has
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    F.  The systems shall be left in perfect working order upon completion of work.
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6.  TESTS AND BALANCING
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        existing work.
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        stated by the Landlord.
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        shall be reduced to a minimum.
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        of any requested shutdowns.
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        been received from the Owner.
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5.  INSTALLATION
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        to the architectural drawings.
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        on the drawings.
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        edition of SMACNA standards.
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        and occupants.
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    A.  It is not intended that the plans or specifications show or state every
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        detailed requirement of the work, but rather that they furnish adequate
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        information for the Contractor to make a completely approved
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        installation.  The Architectural General Conditions and Special Requirements
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        whether attached hereto or not and shall be carefully examined before
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        submitting proposal. Where General Conditions clauses are repeated in this
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        section, it shall be understood as calling special attention to them, or as
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        a further qualification and shall not be assumed as omitting any other clauses.
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        No General Conditions referring to work included herein shall be considered as
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    B.  Before submitting proposal, examine all plans relating to this work, 
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        waived unless specifically stated herein.
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1.  GENERAL
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        3.  Sheetmetal ductwork, dampers, fire dampers.
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        5.  All HVAC equipment specified in the schedules.
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    A.  Submit shop drawings covering the following items:
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4.  SHOP DRAWINGS
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        1.  Air outlets.

AutoCAD SHX Text
        6.  Automatic Temperature Controls
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        2.  Hangers and supports.
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        4.  Air balancing report.
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        the owner.
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11.  NOISE CONTROL
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12. RECORD DRAWINGS
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        "as-built" drawings.

AutoCAD SHX Text
    A.  All installation shall be in a manner that the N.C. level in the space
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        shall not exceed 35 dBA.  Noise levels above this limit will not be
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        acceptable and should be corrected by this Contractor at no expense to
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    A.  Maintain a careful and complete record of all items installed and upon
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        completion of work, deliver to the owner a complete set of (producible)
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    A.  The Contractor guarantees by his acceptance of the contract that all
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        work installed will be free from any and all defects for a period of
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        one year from date of completion and acceptance of work.
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13. GUARANTEE
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8.
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Furnish and install a complete electric/electronic automatic temperature 
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control system including all wiring as specified.
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on the drawings or as specified.
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required to balance system.
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for Mechanical work (Section 15000) form a part of these specifications
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        7.  Insulation
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        8.  Vibration Isolation and Seismic Restraints.
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SECTIONS 15600 HVAC SPECIFICATIONS
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 3.  Furnish & install Fire Dampers in all fire rated walls whether or not
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as shown on drawings.
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No visible leaks shall occur during test period.
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    B.  Hotwater piping shall be tested hydrostatically at 100 psi for 4 hours.
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       9.  Filters
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25 feet from unit intake.
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           7.   All ductwork exposed to the weather shall be insulated and weather proofed with
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.016 smooth aluminum facing by Childers with baked enamel finish.
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A. This contractor shall provide a control system compatible with the existing Daikin  This contractor shall provide a control system compatible with the existing Daikin This contractor shall provide a control system compatible with the existing Daikin  contractor shall provide a control system compatible with the existing Daikin contractor shall provide a control system compatible with the existing Daikin  shall provide a control system compatible with the existing Daikin shall provide a control system compatible with the existing Daikin  provide a control system compatible with the existing Daikin provide a control system compatible with the existing Daikin  a control system compatible with the existing Daikin a control system compatible with the existing Daikin  control system compatible with the existing Daikin control system compatible with the existing Daikin  system compatible with the existing Daikin system compatible with the existing Daikin  compatible with the existing Daikin compatible with the existing Daikin  with the existing Daikin with the existing Daikin  the existing Daikin the existing Daikin  existing Daikin existing Daikin  Daikin Daikin rooftop unit, all terminal devices and building system standard. Coordinate with building  unit, all terminal devices and building system standard. Coordinate with building unit, all terminal devices and building system standard. Coordinate with building  all terminal devices and building system standard. Coordinate with building all terminal devices and building system standard. Coordinate with building  terminal devices and building system standard. Coordinate with building terminal devices and building system standard. Coordinate with building  devices and building system standard. Coordinate with building devices and building system standard. Coordinate with building  and building system standard. Coordinate with building and building system standard. Coordinate with building  building system standard. Coordinate with building building system standard. Coordinate with building  system standard. Coordinate with building system standard. Coordinate with building  standard. Coordinate with building standard. Coordinate with building  Coordinate with building Coordinate with building  with building with building  building building control vendor. B. The ATC contractor shall provide: a.	Field coordination with the provided equipment for proper operation. Field coordination with the provided equipment for proper operation. b.	Field installation & wiring of all necessary hardware in compliance with this Field installation & wiring of all necessary hardware in compliance with this  installation & wiring of all necessary hardware in compliance with this installation & wiring of all necessary hardware in compliance with this  & wiring of all necessary hardware in compliance with this & wiring of all necessary hardware in compliance with this  wiring of all necessary hardware in compliance with this wiring of all necessary hardware in compliance with this  of all necessary hardware in compliance with this of all necessary hardware in compliance with this  all necessary hardware in compliance with this all necessary hardware in compliance with this  necessary hardware in compliance with this necessary hardware in compliance with this  hardware in compliance with this hardware in compliance with this  in compliance with this in compliance with this  compliance with this compliance with this  with this with this  this this specification. c.	Field analysis of the conditions to which would prohibit the functional operation of Field analysis of the conditions to which would prohibit the functional operation of  analysis of the conditions to which would prohibit the functional operation of analysis of the conditions to which would prohibit the functional operation of  of the conditions to which would prohibit the functional operation of of the conditions to which would prohibit the functional operation of  the conditions to which would prohibit the functional operation of the conditions to which would prohibit the functional operation of  conditions to which would prohibit the functional operation of conditions to which would prohibit the functional operation of  to which would prohibit the functional operation of to which would prohibit the functional operation of  which would prohibit the functional operation of which would prohibit the functional operation of  would prohibit the functional operation of would prohibit the functional operation of  prohibit the functional operation of prohibit the functional operation of  the functional operation of the functional operation of  functional operation of functional operation of  operation of operation of  of of the control system as designed and specified and provide any such deviations to the  control system as designed and specified and provide any such deviations to the control system as designed and specified and provide any such deviations to the  system as designed and specified and provide any such deviations to the system as designed and specified and provide any such deviations to the  as designed and specified and provide any such deviations to the as designed and specified and provide any such deviations to the  designed and specified and provide any such deviations to the designed and specified and provide any such deviations to the  and specified and provide any such deviations to the and specified and provide any such deviations to the  specified and provide any such deviations to the specified and provide any such deviations to the  and provide any such deviations to the and provide any such deviations to the  provide any such deviations to the provide any such deviations to the  any such deviations to the any such deviations to the  such deviations to the such deviations to the  deviations to the deviations to the  to the to the  the the engineer for review/comment. d.	Provide programming, interface design, startup services by competent technicians Provide programming, interface design, startup services by competent technicians  programming, interface design, startup services by competent technicians programming, interface design, startup services by competent technicians  interface design, startup services by competent technicians interface design, startup services by competent technicians  design, startup services by competent technicians design, startup services by competent technicians  startup services by competent technicians startup services by competent technicians  services by competent technicians services by competent technicians  by competent technicians by competent technicians  competent technicians competent technicians  technicians technicians that regularly employed by the ATC contractor with full responsibility for proper  regularly employed by the ATC contractor with full responsibility for proper regularly employed by the ATC contractor with full responsibility for proper  employed by the ATC contractor with full responsibility for proper employed by the ATC contractor with full responsibility for proper  by the ATC contractor with full responsibility for proper by the ATC contractor with full responsibility for proper  the ATC contractor with full responsibility for proper the ATC contractor with full responsibility for proper  ATC contractor with full responsibility for proper ATC contractor with full responsibility for proper  contractor with full responsibility for proper contractor with full responsibility for proper  with full responsibility for proper with full responsibility for proper  full responsibility for proper full responsibility for proper  responsibility for proper responsibility for proper  for proper for proper  proper proper operation of the control system including debugging & proper calibration of each  of the control system including debugging & proper calibration of each of the control system including debugging & proper calibration of each  the control system including debugging & proper calibration of each the control system including debugging & proper calibration of each  control system including debugging & proper calibration of each control system including debugging & proper calibration of each  system including debugging & proper calibration of each system including debugging & proper calibration of each  including debugging & proper calibration of each including debugging & proper calibration of each  debugging & proper calibration of each debugging & proper calibration of each  & proper calibration of each & proper calibration of each  proper calibration of each proper calibration of each  calibration of each calibration of each  of each of each  each each component in the entire system e.	Provide power supply wiring to all external DDC control panels, actuators (valves, Provide power supply wiring to all external DDC control panels, actuators (valves,  power supply wiring to all external DDC control panels, actuators (valves, power supply wiring to all external DDC control panels, actuators (valves,  supply wiring to all external DDC control panels, actuators (valves, supply wiring to all external DDC control panels, actuators (valves,  wiring to all external DDC control panels, actuators (valves, wiring to all external DDC control panels, actuators (valves,  to all external DDC control panels, actuators (valves, to all external DDC control panels, actuators (valves,  all external DDC control panels, actuators (valves, all external DDC control panels, actuators (valves,  external DDC control panels, actuators (valves, external DDC control panels, actuators (valves,  DDC control panels, actuators (valves, DDC control panels, actuators (valves,  control panels, actuators (valves, control panels, actuators (valves,  panels, actuators (valves, panels, actuators (valves,  actuators (valves, actuators (valves,  (valves, (valves, dampers, etc.), including low voltage transformers.
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1.  Furnish and install all variable volume variable temperature terminal units with supplimentary  electric heating coils.
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A.  All work and materials shall be provided as shown and herein specified and shall be in accordance with the latest applicable edition. New Jersey Uniform Construction Code, the 2009 International Building Code, The 2009 International Mechanical Code and all authorities having jurisdiction.
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The ATC system shall consist of a programmable, multiple zone communicating Monitor 
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       13.  As built drawings.
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E. Mode Enable Sensor In a standard VAV application the Supply Air Temperature (SAT) sensor is configured as the Mode Enable Sensor during the Occupied Mode. In this configuration, upon entering the Occupied Mode (after a Morning Warm-Up/Cool-Down cycle) the unit operates in the Cooling Mode and controls to the SAT Cooling Setpoint. F. Occupied Operation   To initiate the Occupied Mode of Operation for the VCB-X: Internal Week Schedule. G. Scheduling Has an internal 7 day schedule with up to 2 start/stops events per day. Allows scheduling of up to 14 holiday periods per year. H. HVAC Modes of Operation  There are 7 possible HVAC Modes of Operation: Cooling Mode Heating Mode Vent Mode Dehumidification Mode Morning Warm-Up Off Mode I. Cooling Mode with Digital Scroll Compressor and Optional Fixed Compressor (s)  In the Cooling mode, as the Supply Air Temperature (SAT) rises above the Active SAT Cooling Setpoint (see Supply Air Temperature Setpoint Reset section for explanation), the Digital Compressor will stage on and modulate to control to the Active SAT Cooling Setpoint. If additional cooling is required, fixed compressor stages can be staged on while the Digital Compressor continues to modulate.   To stage up the extra compressor(s), the SAT needs to be above the Active SAT Cooling Setpoint and the Digital Compressor needs to be at 100% for a period of time equal to the Stage Up Delay.  Once a fixed compressor is enabled the digital compressor signal will go to 50% and modulate as needed.  This will repeat as additional fixed compressors are staged up.  For compressors to stage on, Minimum Off Times (adj.) must be satisfied as well as Stage Up Delays (adj.). To stage down the extra compressor(s), the SAT needs to be below the Active SAT Cooling Setpoint minus the Cooling Stage Control Window and the Digital Compressor needs to be at 30% for a period of time equal to the Stage Down Delay.  Once a fixed compressor stages off the digital compressor will go to 50% and modulate down as needed.  This will repeat as additional fixed compressors stage off. For compressors to stage down, Minimum Run Times (adj.) must be satisfied as well as Stage Down Delays (adj.).  The digital compressor is always the last compressor to be deactivated. Mechanical cooling is disabled if the outdoor air temperature (OAT) falls 1° below the Cooling Lockout Setpoint and will remain disabled until the OAT rises 1° above the Cooling Lockout Setpoint.  If the OAT disables mechanical cooling while it is currently operating, mechanical cooling will stage off as minimum run times and stage down delays are satisfied. If the Economizer is enabled it will function as the first stage of cooling (see Economizer section). J. Heating Mode Heating via Modulating Gas For normal VAV applications the Heating Mode can be initiated during Morning Warm-Up or Unoccupied (Night Setback) Heating.  For a VAV applications where Occupied Heating is needed see section “VAV Operation with Outdoor Air Temperature VAV Operation with Outdoor Air Temperature Control”.   See each of those sections to see how Heating Mode is initiated in those .   See each of those sections to see how Heating Mode is initiated in those applications. Once in the Heating Mode, the unit will stage or modulate heating to maintain the appropriate Heating Supply Air Temperature (SAT) Setpoint. Each stage must meet its Minimum Off Time (adj.) before it is allowed to energize and successive stages are subject to a Heating Stage Up Delay (adj). Heating stages will continue to run until the supply air temperature rises above the Active SAT Setpoint plus the Heating Stage Control Window at which point the heating will begin to stage off.  Each stage must meet its Minimum Run Time (adj.) before it is allowed to stage off and successive stages are subject to a Heating Stage Down Delay (adj.). Mechanical heating is disabled if the outdoor air temperature (OAT) rises 1° above the Heating Lockout Setpoint and will remain disabled until the OAT falls 1° below the Heating Lockout Setpoint.  If the OAT disables mechanical heating while it is currently operating, mechanical heating will stage off as minimum run times and stage down delays are satisfied. K. Morning Warm-Up Mode Morning Warm-Up can be configured for any application but should not be used on 100% Outdoor Air Units, since the Outdoor Air Damper remains closed during Warm-Up. This mode occurs when the unit goes from the Unoccupied to the Occupied Mode and the Return Air Temperature is below the Morning Warm-up Target Setpoint. In this mode the unit operates in the Heating Mode as described above. During Morning Warm-Up, Heating is controlled to a Warm-Up Supply Air Setpoint. Otherwise, it operates in the Heating Mode as described above. This mode remains in effect until the Return Air Temperature rises above the Morning Warm-Up Target Temperature or until a user adjustable Time Period elapses. If there are VAV boxes with Orion controls communicating to this VAV unit controller, those VAV boxes are driven either to full open or to a fixed position. The Outdoor Air Damper remains closed during this mode. L. Ventilation Mode This mode is only available in the Occupied Mode of operation on units configured for continuous Supply Fan operation and is generated anytime there is no demand for heating or cooling. The fan will operate at the configured Minimum Vent speed. M. Off Mode Off Mode occurs in the Unoccupied Mode when there is no heating, cooling or dehumidification demand.  The Supply Fan is off and the Outside Air Damper is closed. N. Economizer Operation  Available when Outdoor Air (OA) drybulb, wetbulb, or dewpoint temperature is below the Economizer Enable Setpoint by 1° and the OA temperature is at least 5° below the return air temperature.   Economizer operation is disabled when the OA temperature rises 1° above the Economizer Enable Setpoint. Wetbulb or dewpoint operation requires an Outdoor Humidity Sensor. Economizer acts as 1st stage of cooling and controls to the Active Supply Air Cooling Setpoint.  If the economizer reaches 100% and the supply air temperature is still above setpoint, mechanical cooling is allowed to stage up while the economizer is held at the full open position. An Economizer Minimum Position can be programmed into the controller. Closed during Unoccupied Mode, except when Unoccupied free cooling is required.
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O. Supply Fan Operation Occupied Mode - the Supply Fan can be configured to run continuously or to cycle with Heating, Cooling, or Dehumidification.  Unoccupied Mode - the Supply Fan will cycle on a call for Heating, Cooling, or Dehumidification. Anytime the Supply Fan is requested to start, a 1 minute minimum off timer must be satisfied. If the timer is satisfied, the Supply Fan relay is activated while all other output are held off until their minimum off timers have been met. When going into Occupied Mode, an optional “Purge Mode” is initiated. The fan runs Purge Mode” is initiated. The fan runs is initiated. The fan runs with the Economizer closed, and all Cooling and Heating is de-energized. The length of the Purge Mode is user-adjustable.  In fan cycle mode or when going unoccupied the supply fan is held on for 2 minutes after the last stage of heating or cooling stages off.  P. Duct Static Pressure Control The VCB-X Controller can be used to control a Supply Fan VFD or an actuator to maintain a Duct Static Pressure Setpoint. The Duct Static Pressure Setpoint, the Setpoint Deadband, the Static Pressure Control Signal, and the Static Control Rate are all user-adjustable. Q. Proof of Flow Interlock A Proof of Flow switch (by others) provides a 24 VAC wet contact closure when the supply fan is operating. If this contact opens while the fan is being called to run, all heating and cooling is disabled and a Fan Proving Alarm is generated. R. Dirty Filter Status A differential pressure switch (by others) is used to provide a 24 VAC wet contact closure to indicate a dirty filter status.  A Dirty Filter Alarm is then generated. S. Emergency Shutdown A  24 VAC wet contact input is available to be used with a N.C. Smoke Detector, Firestat, or other shutdown condition (all by others). If this contact opens it will initiate shutdown of the VCB-X and will generate an alarm condition.  This contact closure does not produce an instantaneous shutdown. For instantaneous shutdown the device initiating the open condition on this contact should also be wired to cut the 24 V common to the VCB-X relay outputs. T. Outdoor Air Lockouts Mechanical cooling is disabled when the Outdoor Air Temperature is below the Cooling Lockout Setpoint. Mechanical heating is disabled when the Outdoor Air Temperature is above the Heating Lockout Setpoint. For Air to Air Heat Pumps, compressor Heating will be disabled below the Heat Pump Lockout. U. VAV Box Compatibility  When the system Controller is configured for VAV operation and is used in conjunction     Controls VAV/Zone Controllers the following features are available: Can respond to Unoccupied overrides and Unoccupied heating and cooling calls from box controllers. Broadcasts the Supply Air Temperature to the boxes so they can use that information to determine Warm-Up Mode or Heating/Cooling/Vent Mode of operation. V. Relay Outputs There are 22 relay outputs that are configurable for the VCB-X Controller and Expansion Boards. Relay #1 is reserved for the Supply Fan and is not configurable. The configuration options are as follows, Digital Compressor		Pre-Heat Pre-Heat Cooling Stage			Low Ambient Low Ambient Condenser				Economizer Active Economizer Active Heating Stage			Occupied Active Occupied Active Heat Pump Compressor	Override Active Override Active Reversing Valve			Alarm Active Alarm Active Aux Heat				Morning Warm-Up/Cool-Down (VAV Boxes) Morning Warm-Up/Cool-Down (VAV Boxes) Emergency Heat		Reheat Reheat Mod Heat Enable		Exhaust Fan Exhaust Fan Mod Cool Enable		Heat Wheel Heat Wheel Economizer (Outdoor Air Damper Relay) This Relay energizes when the unit is in Economizer Mode. Occupied, Alarm, Override Relays Occupied Relay - enabled anytime the unit goes into the Occupied Mode Alarm Relay - enabled anytime a VCB-X alarm is active Override Relay - enabled anytime a space sensor pushbutton override is active W. Alarm Detection and Reporting Continuously performs self diagnostics during normal operation. Failures are reported to a Touch Screen System Manager, a Hand Held Modular Service Tool, or to a computer running Prism 2 software. Diagnostic LEDs generate “blink codes” for certain alarm conditions. blink codes” for certain alarm conditions. for certain alarm conditions. X. The following are the available alarms, Bad SAT Sensor					Mechanical Cooling Failure Mechanical Cooling Failure Bad OAT Sensor					Mechanical Heating Failure Mechanical Heating Failure Bad Space Sensor					Fan Proving Alarm Fan Proving Alarm Missing Main Expansion Board			Dirty Filter Alarm Dirty Filter Alarm Missing CO2 Sensor					Emergency Shutdown Emergency Shutdown Bad Compressor Discharge Sensor		High Supply Air Temperature Cutoff High Supply Air Temperature Cutoff Missing Suction Pressure Sensor		Low Supply Air Temperature Cutoff Low Supply Air Temperature Cutoff Missing Outdoor Airflow Sensor		High Control Temperature High Control Temperature Missing Exhaust Airflow Sensor			Low Control Temperature Low Control Temperature Missing Supply Air Airflow Sensor		Digital Compressor Cutoff Digital Compressor Cutoff Missing Return Air Airflow Sensor		Digital Compressor Lockout Digital Compressor Lockout Missing MHGRV-X Board				High Head Pressure High Head Pressure Missing MODGAS-X Board				Unsafe Suction Pressure Unsafe Suction Pressure Missing 12 RLY Board				WSHP Low Water Temperature WSHP Low Water Temperature Missing ModGas Board				WSHP Proof of Flow WSHP Proof of Flow Missing 12 Relay Board				WSHP Low Leaving Water Temperature WSHP Low Leaving Water Temperature Low Suction Pressure Unsafe Suction Pressure
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