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AIR DISTRIBUTION EQUIPMENT SCHEDULE

GENERAL/TOILET EXHAUST FAN SCHEDULE

MINI-SPLIT HVAC UNIT SCHEDULE

SPLIT SYSTEM HEAT PUMP UNIT SCHEDULE

GAS UNIT HEATER SCHEDULE

WALL LOUVER SCHEDULE

WALL EXHAUST FAN SCHEDULE
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SECTION 15730 - SPLIT SYSTEM HEAT PUMPS PART 1 GENERAL GENERAL 1.1   GENERAL GENERAL A. Section 15010 applies. Section 15010 applies. 1.2  BASIS OF DESIGN BASIS OF DESIGN A. Acceptable manufacturers for products specified under this section are listed below. Acceptable manufacturers for products specified under this section are listed below. 1. Split System Heat Pumps: Carrier, Trane, Daikin Split System Heat Pumps: Carrier, Trane, Daikin 2. Mini-split Heat Pumps:  Mitsubishi, Daikin, Trane, Carrier Mini-split Heat Pumps:  Mitsubishi, Daikin, Trane, Carrier PART 2 PRODUCTS PRODUCTS 2.1  DUCTED SPLIT SYSTEM HEAT PUMPS DUCTED SPLIT SYSTEM HEAT PUMPS A. Equipment is scheduled on the drawings. Equipment is scheduled on the drawings. B. Configuration: as inidicated on the drawings. Configuration: as inidicated on the drawings. C. General: Factory assembled and tested air cooled condensing units and heat pumps, General: Factory assembled and tested air cooled condensing units and heat pumps, consisting of casing, compressors, condensers, coils, condenser fans and motors, and unit controls. D. Unit Casings: Exposed casing surfaces constructed of galvanized steel, bonderized, and Unit Casings: Exposed casing surfaces constructed of galvanized steel, bonderized, and coated with manufacturer's powder coat paint. Designed for outdoor installation and complete with weather protection for components and controls, and complete with removable panels for required access to compressors, controls, condenser fans, motors, and drives. E. Compressor:  Single and dual refrigeration circuits (per plans) with compressors, Compressor:  Single and dual refrigeration circuits (per plans) with compressors, resiliently mounted, with positive lubrication, and internal motor overload protection. F. Condenser Coil: Constructed of copper tubing mechanically bonded to aluminum fins, Condenser Coil: Constructed of copper tubing mechanically bonded to aluminum fins, factory leak and pressure tested. G. Furnish operating and safety controls including high and low pressure cutouts. Control Furnish operating and safety controls including high and low pressure cutouts. Control transformer. Furnish magnetic contactors for compressor and condenser fan motors. H. Condenser Fans and Drives: Direct drive propeller fans statically and dynamically Condenser Fans and Drives: Direct drive propeller fans statically and dynamically balanced. Wired to operate with compressor. Permanently lubricated ball bearing type motors with built-in thermal overload protection.  Furnish high efficiency fan motors. I. Condensing Unit Accessories:  Condensing Unit Accessories:  1. Controls to provide low ambient cooling, time delay relay, anti-short cycle timer, Controls to provide low ambient cooling, time delay relay, anti-short cycle timer, vibration isolators on all equipment supported by structure or upper floor slabs, condenser coil guard, suction and discharge pressure gauge connections. J. Refrigeration specialties: Furnish the following for each circuit: Refrigeration specialties: Furnish the following for each circuit: 1. Charge of compressor oil, Holding charge of refrigerant, Replaceable core type filter Charge of compressor oil, Holding charge of refrigerant, Replaceable core type filter drier, liquid line sight glass and moisture indicator, shut-off valves on suction and liquid piping, liquid line solenoid valve, charging valve, oil level sight glass, crankcase heater, hot gas muffler, pressure relief device, P-traps (as needed). K. Refrigerant: Furnish full charge of refrigerant R-410A. Refrigerant: Furnish full charge of refrigerant R-410A. L. Air Handling Unit Cabinet: Air Handling Unit Cabinet: 1. Panels: Constructed of galvanized steel with baked enamel finish.  Access Panels:  Panels: Constructed of galvanized steel with baked enamel finish.  Access Panels:  Located on both sides of unit. Furnish with duct collars on inlets and outlets. 2. Insulation: Factory applied to each surface to insulate entire cabinet. One inch thick Insulation: Factory applied to each surface to insulate entire cabinet. One inch thick aluminum foil faced glass fiber with edges protected from erosion. E. Evaporator Fan: Forward curved centrifugal type, resiliently mounted with adjustable belt Evaporator Fan: Forward curved centrifugal type, resiliently mounted with adjustable belt drive (for belt drive units) and high efficiency motor.  Motor permanently lubricated with built-in thermal overload protection. F. Evaporator Coil: Constructed of copper tubes expanded onto aluminum fins. Factory leak Evaporator Coil: Constructed of copper tubes expanded onto aluminum fins. Factory leak tested under water. Removable, PVC construction, double-sloped drain pan with piping connections on both sides. G. Refrigeration System:  Single and dual refrigeration circuits, as per plans, controlled by Refrigeration System:  Single and dual refrigeration circuits, as per plans, controlled by factory installed thermal expansion valve. H. Electric Heating Coil:  Helical nickel-chrome resistance wire coil heating elements with Electric Heating Coil:  Helical nickel-chrome resistance wire coil heating elements with refractory ceramic support bushings easily accessible with automatic reset thermal cut-out, built-in contactors, galvanized steel frame, manual reset thermal cut-out, air flow proving device, load fuses. I. Air Filters: 1 inch thick glass fiber disposable media in metal frames.  25 to 30 percent Air Filters: 1 inch thick glass fiber disposable media in metal frames.  25 to 30 percent efficiency based on ASHRAE 52.1. J. Air Handling Unit Accessories: Air Handling Unit Accessories: 1. Discharge Plenum: with construction and finish matching unit casing. Discharge Plenum: with construction and finish matching unit casing. 2. Mounting Sub-base with construction and finish matching unit casing. Mounting Sub-base with construction and finish matching unit casing. 3. Vibration Isolators:  Neoprene-in-shear type. Vibration Isolators:  Neoprene-in-shear type. 2.2  MINI-SPLIT SYSTEM HEAT PUMPS MINI-SPLIT SYSTEM HEAT PUMPS A. Equipment is scheduled on the drawings. Equipment is scheduled on the drawings. B. Air cooled split system outdoor section shall be suitable for ground or rooftop Air cooled split system outdoor section shall be suitable for ground or rooftop installation.  Unit shall consist of a hermitic reciprocating scroll or rotary compressor, an air cooled coil, propeller type blow thru outdoor fans, reversing valve, accumulator, refrigerant charge, heating mode metering device, and control box.  Unit shall discharge air horizontally.  Unit construction shall comply with ANSI/ASHRAE 15 and NEC.  Units shall be constructed in accordance with U.L standards.  Air cooled condenser coils shall be leak tested at 350 psig air pressure.  Unit cabinet shall be constructed of galvanized steel, bonderized and coated with a baked enamel finish.  Outdoor fans shall be direct drive propeller type, and shall discharge air horizontally.  Outdoor fan motors shall be totally enclosed, single phase motors with Class B insulation and permanently lubricated sleeve bearings, and shall be protected by internal thermal overload protection.  Fan blades shall be corrosion-resistant and shall be statically and dynamically balanced.  Outdoor fan openings shall be equipped with PVC coated protection grille over fan and coil.  Compressor shall be equipped with oil system, operating oil charge, and motor.  Internal overloads shall protect the compressor from over-temperature and over-current.  Scroll compressors shall also have high discharge gas temperature protection if required.  Reciprocating compressors shall be equipped with crankcase heaters.  Compressor assembly shall be installed on rubber vibration isolators and shall have internal spring isolation.  Coil shall be constructed of aluminum fins mechanically bonded to internally enhanced, seamless copper tubes.  Refrigerant circuit components shall include brass external liquid line service valve with service gage port connections, suction line service valve with service gage connection port service gage port connections on compressor suction and discharge lines with Schrader type fittings with brass caps, accumulator, bi-fold filter drier, and pressure relief. C. Outdoor unit operating controls and safeties shall be factory selected, assembled, and Outdoor unit operating controls and safeties shall be factory selected, assembled, and tested.  The minimum control functions shall include time delay restart, automatic restart on power failure, safety lockout, a time delay control sequence, high pressure and liquid line low pressure switches, and start capacitor and relay on single phase units without scroll compressors.  Safeties shall include:  System diagnostics, compressor motor current and temperature overload protection, high pressure relief and outdoor fan failure protection.  Unit electrical power shall be single point connection.  Unit shall have high and low voltage terminal block connections.  Liquid solenoid valve shall be included on heat pumps where required for excessive heights where recommended by manufacturer. D. Indoor direct expansion fan coil units shall be complete with cooling/heating coil, fan, Indoor direct expansion fan coil units shall be complete with cooling/heating coil, fan, fan motor, piping connectors, electrical controls, microprocessor control system, and integral wall mounting bracket, mounting hardware, and thermistor interconnection cable.  The unit shall be matched with outdoor unit as scheduled on drawings.  Cabinet discharge and inlet grilles shall be attractively styled, high impact polystyrene.  Cabinet shall be fully insulated for improved thermal and acoustic performance.  Fans shall be tangential direct drive blower type with air intake and discharge.  Vertical and horizontal air sweep shall be provided.  Coil shall be copper tube with aluminum fins and galvanized steel tube sheets.  Fins shall be bonded to the tubes by mechanical expansion.  A drip pan under the coil shall have a drain connection.  Condensate pan shall have internal trap and auxiliary drip pan under coil header.  The units shall use Accurater piston refrigerant metering device in the indoor unit and outdoor unit liquid line service valve.  Unit shall have filter track with factory supplied cleanable filters.  Motors shall be open drip proof, permanently lubricated ball bearing with inherent overload protection.  Fan motors shall be 3-speed.  Controls shall consist of a microprocessor based control system which shall control space temperature, determine optimum fan speed, and run self diagnostics.  Controls shall include a minimum of the following features:  an automatic restart, timer function, temperature sensing controls, high discharge temperature shutdown, fan speed control, time delay to prevent compressor restart in less than 3 minutes, automatic heating to cooling changeover and demand defrost.  Indoor coil high temperature protection shall be provided to detect excessive indoor discharge temperature when unit is in heat pump mode.  All units shall have rotatable refrigerant lines for penetration through the wall using flare connections.  All units shall have flare connections and line-hide devices.  Units shall be provided with a condensate pump as scheduled on the drawings.   E. Control or safety devices furnished for field installation shall be installed and wired under Control or safety devices furnished for field installation shall be installed and wired under Section 15900. PART 3 EXECUTION EXECUTION 3.1  EXAMINATION EXAMINATION A. Verify roof curbs are installed and dimensions are as shown on shop drawings. Verify roof curbs are installed and dimensions are as shown on shop drawings. 3.2  INSTALLATION INSTALLATION A. Install Work in accordance with state and local Building Inspection Department's Install Work in accordance with state and local Building Inspection Department's standards. B. Do not place units on roof before roof curbs or mounting rails are installed. Do not place units on roof before roof curbs or mounting rails are installed. C. Install roof mounted units on roof curb or mounting rails providing watertight enclosure Install roof mounted units on roof curb or mounting rails providing watertight enclosure to protect ductwork and utility services. Install roof curb level. D. Install remote panels and control wiring between remote control locations and unit. Install remote panels and control wiring between remote control locations and unit. Install in accordance with Section 15900. E. Install components furnished loose for field mounting. Install components furnished loose for field mounting. F. Install electrical devices downstream of contactors furnished loose for field mounting.  Install electrical devices downstream of contactors furnished loose for field mounting.  Division 16 contractor is responsible for providing remote disconnects for all mechanical equipment under this contract.  Division 16 contractor is responsible for providing and installing power wiring to terminals on all mechanical equipment. G. Install flexible connections at supply and return ductwork connections.  Install flexible connections at supply and return ductwork connections.  H. Install condensate drain piping from drain pan to nearest floor drain or to condensate Install condensate drain piping from drain pan to nearest floor drain or to condensate drainage system provided. I. Furnish units fully charged with refrigerant and filled with oil. Furnish units fully charged with refrigerant and filled with oil. J. Furnish initial start-up and shutdown during first year of operation, including routine Furnish initial start-up and shutdown during first year of operation, including routine servicing and checkout. END OF SECTION 
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SECTION 15750 - MAJOR HVAC EQUIPMENT PART 1 GENERAL GENERAL 1.1 GENERAL GENERAL A. Section 15010 applies. Section 15010 applies. 1.2 BASIS OF DESIGN BASIS OF DESIGN A. Acceptable manufacturers for products specified under this section are listed Acceptable manufacturers for products specified under this section are listed below. 1. Exhaust Fans:  Greenheck, Cook, Penbarry Exhaust Fans:  Greenheck, Cook, Penbarry PART 2 PRODUCTS PRODUCTS 2.1  EXHAUST FANS (EF) EXHAUST FANS (EF) A. General General 1. Fans are scheduled on the drawings. Fans are scheduled on the drawings. 2. All fans shall bear the AMCA Certified Performance Rating seal and UL label.  All fans shall bear the AMCA Certified Performance Rating seal and UL label.  Sone ratings shall be in accordance with AMCA Bulletin 300.  Fans shall have published ratings certified by AMCA Standard 210 and Class established by AMCA 2408-69.  Fan BHP and RPM shall be selected to produce specified capacity when installed in system with accessories as indicated.  Fan wheels shall be statically and dynamically balanced. 3. Belt drive fan motors shall have bases which permit adjustment of belt tension, Belt drive fan motors shall have bases which permit adjustment of belt tension, belt guards with tachometer hole for fan shaft, and variable pitch diameter sheaves. 4. Bearings for fan shafts, other than propeller type, shall have an average service Bearings for fan shafts, other than propeller type, shall have an average service life of 100,000 hours.  Bearings shall be factory lubricated and shall have grease fittings for lubrication as recommended by bearing manufacturer.  Grease lines shall extended to outside of casing where fittings are inaccessible during fan run time. 5. Solid state speed controllers for direct drive fans shall be provided and wired Solid state speed controllers for direct drive fans shall be provided and wired under Division 15 for initial balancing of fan air quantity. 6. Motors shall be provided as specified in Section 15010 and shall be readily Motors shall be provided as specified in Section 15010 and shall be readily accessible.  Motors 1 hp and larger shall be premium efficiency type. B. Centrifugal Roof Mounted Exhaust Fan Centrifugal Roof Mounted Exhaust Fan 1. Fans shall be centrifugal belt or direct dive type.  Housing shall be constructed Fans shall be centrifugal belt or direct dive type.  Housing shall be constructed of heavy duty aluminum mounted on a rigid frame.  Shroud shall have a rolled bead and internal structural members for added strength.  Install on 12” weathertight curb.  Curb assembly shall be water spray tested and proven leak-free to the satisfaction of the Owner. 2. Fan shall be backward curved centrifugal type with spun inlet venturi.  Motors Fan shall be backward curved centrifugal type with spun inlet venturi.  Motors and centrifugal wheels shall be mounted on vibration isolators.  Motors shall be isolated from the exhaust air stream - cooling air shall be provided from a location free of contaminants.  Motors shall be readily accessible for maintenance. 3. A NEMA disconnect switch shall be factory installed and wired from the motor to A NEMA disconnect switch shall be factory installed and wired from the motor to the disconnect junction box.  A conduit chase shall be provided for running electrical wiring from the curb cap into the power junction box. 4. Provide backdraft damper within roof curb unless a MOD is noted otherwise. Provide backdraft damper within roof curb unless a MOD is noted otherwise. C. Ceiling/Cabinet Type Ceiling/Cabinet Type 1. Housing shall be reinforced phosphatized steel.  Wheels shall be true centrifugal, Housing shall be reinforced phosphatized steel.  Wheels shall be true centrifugal, forward curved in design, and shall be statically and dynamically balanced. 2. Where grilles are required, they shall be aluminum with white baked enamel Where grilles are required, they shall be aluminum with white baked enamel symmetrically finished appearance.  Interior of housings shall be lined with dark acoustical insulation permanently attached in place.  Interior of installed unit shall not be visible when grille is installed. 3. Motors shall be shaded pole type with sleeve bearings supported by one piece die Motors shall be shaded pole type with sleeve bearings supported by one piece die formed steel suspension brackets with rubber isolation dampers. 4. Terminal box shall be mounted in the housing with receptacle, plug and cord Terminal box shall be mounted in the housing with receptacle, plug and cord inside of the cabinet.  All motors shall be suitably grounded.  Motor and fan assembly shall be removable from installed ceiling ventilator. 5. Where duct flanges are required on one or both ends of the fan, they shall be Where duct flanges are required on one or both ends of the fan, they shall be pre-assembled to housings. 6. Backdraft dampers shall be of integral design with aluminum damper on steel Backdraft dampers shall be of integral design with aluminum damper on steel spring and foam rubber seal to eliminate chatter. 7. A speed controller on direct drive fans shall be shall be mounted at the fan and A speed controller on direct drive fans shall be shall be mounted at the fan and factory wired or field wired under Division 15 between the fan and fan energizer. PART 3 EXECUTION EXECUTION 3.1  INSTALLATION INSTALLATION A. Field coordinate power requirements with Division 16 contractor before ordering any Field coordinate power requirements with Division 16 contractor before ordering any equipment. B. Do not place equipment on roof before roof curbs are installed.  All roof-mounted Do not place equipment on roof before roof curbs are installed.  All roof-mounted equipment shall be mounted on curbs.  Install roof mounted units on roof curb providing watertight enclosure to protect ductwork and utility services. Install roof curb and equipment level. C. Install components furnished loose for field mounting. Install components furnished loose for field mounting. D. Install electrical devices downstream of contactors furnished loose for field Install electrical devices downstream of contactors furnished loose for field mounting.  Division 16 contractor is responsible for providing remote disconnects for all mechanical equipment under this contract.  Division 16 contractor is responsible for providing and installing power wiring to terminals on all mechanical equipment. E. Furnish initial start-up and shutdown during first year of operation, including Furnish initial start-up and shutdown during first year of operation, including routine servicing and checkout. END OF SECTION 
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