 Section 157XX
CUSTOM NEW ROOF MOUNTED / INDOOR AIR CONDITIONING EQUIPMENT

PART 1:
GENERAL

1.1
work included


A.
Furnish and install air conditioning equipment as indicated on the drawings and as specified. Air conditioning equipment shall include but not be limited to the following.


B.
Custom Package Multizone Units.

1.2
RELATED SECTIONS


A.
Section 15010: Basic Mechanical Requirements


B.
Section 15890: Ductwork


C.
Section 15245: Vibration Isolation


D.
Section 15973: Temperature Control Systems


E.
Section 15990: Testing, Adjusting and Balancing

1.3
SUBMITTALS


A.
Make submittals in accordance with provisions of Section 15010: Basic Mechanical Requirements.

1.4
INSTRUCTIONS AND MAINTENANCE DATA


A.
Contractor shall provide instructions on equipment operation and maintenance procedure, as required, before or during completion test, to following District Personnel:


1.
District Mechanical Inspector of project.


2.
District Area HVAC Maintenance Supervisor


3.
School Custodian, Plant Manager, or Principal


B.
Instructions shall be entrusted to a qualified and experienced person, who has been adequately trained and is able to demonstrate correct operation and maintenance of equipment and related components.

PART 2:
PRODUCTS

2.1
Manufacturer data

        A.

Custom roof mounted packaged air conditioning units manufactured by SEASONS – 4 Inc. The equipment must comply with the requirements and terms of ETL's Listing, Labeling and Follow-up Service Agreement and the complete unit must bear the ETL Label.

.


B.
Units shall be run tested at factory and operation of all functions, safeties, devices, etc, shall be verified. Operational test sheets shall be provided upon request. All parts shall be available at the local wholesaler level, therefore no OEM parts will be allowed.


C.
Unit(s) shall be provided with one (1) year parts warranty, and fifteen (15) year cabinet warranty. Labor warranty provided by Contractor.

2.2
SINGLE zone roof top air conditioning packaged units


A.
Equipment:


B.
Exterior Casing and Frame:


1.
The unit frame shall be constructed of heavy gauge galvanized steel with a formed galvanized structural steel base.  Lifting lugs shall be welded on the base frame for rigging the unit.  All exterior panels must be fabricated from embossed mill finish aluminum alloy.


(Optional)



All exterior panels must be fabricated from pre-painted embossed aluminum alloy.  Color finish to be Kynar epoxy based [Pueblo Tan][Frisco White][Classic Bronze][Mocha Bronze][Cadet Grey] for increased corrosion protection. 


 Aluminum panels shall be fastened to the frame with stainless steel bolts.  Panels must be isolated from the steel frame with dielectric gaskets to prevent galvanic corrosion.  The roof of the unit must be pitched to provide positive drainage.  Top seams must be covered with cap strips to prevent water leakage into the unit and the floor of each section shall have a galvanized steel deck to isolate the entire unit from the building.  All seams must be caulked with silicone inside and out to prevent air and water leakage.


2.
Access doors must be provided for all sections housing components requiring routine maintenance.  Doors shall be supported on aluminum hinges and have single handle, multiple latch closures.  Access doors shall have stainless steel "hold back" latches to prevent door closure during the performance of service procedures.  When obstructions on the roof will interfere with access doors, provide lift off panels held in place by a minimum of four Allegis nylon cam action handles.

3.
All walls, roof, and doors in the air-handling compartment shall be double wall construction enclosing 2" thick foam insulation with minimum R value of 13.   Galvanized liners shall be   to protect the insulation during routine service and maintenance operations. The floor of the air handling sections must be insulated underneath with 1" fiberglass.
(Optional)



The floor of the air handling sections is insulated with 1" foil faced fiberglass and 4” batt type insulation.

4.
All doors in the air handling section shall open against the pressure or shall include an additional number of latches equal to 50% of the number of latches used on the same size doors that open with the pressure.
(Optional)(For level roof)





5.
Unit shall be mounted on a 14 gauge galvanized steel mounting curb designed to mount the unit level on a level roof.  Curb will be provided by Seasons-4 and must be assembled on the jobsite.  The curb will be a minimum of 14 inches high and include a nominal 2" X 4" wood-nailing strip.  Gasketing is provided to seal between the unit and the curb. 

(Optional)(For pitched roof)





5.
Unit shall be mounted on a 14 gauge galvanized steel mounting curb designed to mount the unit level on a pitched roof.  Curb will be provided by the Seasons-4 and must be assembled on the jobsite.  The curb will be a minimum of 14 inches high and include a nominal 2" X 4" wood-nailing strip.  Gasketing is provided to seal between the unit and the curb. Pitched roof curb drawings must be approved by the installing contractor before fabrication.

Curb will include spring isolators with seismic restraints as described elsewhere in this submittal.  When spring isolator curb is provided, rubber in shear isolators will be used on all unit internal components in lieu of spring isolators normally provided.

Curbs will be seismic rated for zone requirements.


C.
Cooling Coil Section:


1.
Cooling coils must be installed downstream/upstream of the supply air blower and in series with the heating section.  Coils shall be direct expansion type and constructed of seamless copper tubes expanded into copper fins and encased in a stainless steel coil casing. Provide with thermostatic expansion valves, adjustable super heat controls, and external equalizers.


2.
Each evaporator coil shall be provided with a positive draining IAQ type double pitched, stainless steel drain pan.  The drain for the main drain pan must be metal and extend through the side of the unit.


D.
Heating Section (Natural gas-Power vented Tubular):


 
The heater shall be a natural gas indirect fired type with capacity as scheduled and shall be installed downstream of the blower in the heating deck of the unit.  The tubular heat exchanger shall be constructed of stainless steel. The burner assembly shall be consists of individual in-shot burners and includes a spark-ignited intermittent safety pilot with electronic flame supervision. The burner shall include spark-ignited intermittent safety pilot with electronic flame supervision.  The gas train shall be complete with a two-stage gas valve and be ready for connection to a natural gas supply with pressure between 7" and 14" WC.  Standard controls shall include a combination redundant gas valve consisting of combination pilot solenoid valve, electric gas valve, pilot filter, pressure regulator, pilot shut-off, and manual shut-off, all in one body.  Final adjustments must be made at startup of the unit.  The heater must have an efficiency of 80%.
(Optional)

        E.

Heating Section (Natural gas-Power Burner): 

The heater shall be natural gas indirect fired type with capacity as shown in this submittal and is installed downstream of the blower in the heating deck of the unit.   The heat exchanger primary drum and secondary tubes are constructed of formed and welded series (304) (409) stainless steel.  The burner is the power firing type and incorporates a primary combustion air blower and spark ignition transformer.  The gas train mustl have all controls factory mounted to comply with requirements of ETL.  Standard controls must have a (two stage) (modulating) (High turn down ratio) main gas valve, flame supervision, positive burner safety switch, pilot cock, main gas cock, adjustable main and pilot pressure regulators.  The gas train shall be ready for connection to a natural gas supply with pressure between 7" and 14" WC.  The complete unit must be test fired and preliminary adjustments made prior to leaving the factory.  Final adjustments must be made in the field during unit start-up by the factory service technician. The heater must have an efficiency of 80%.
(Optional)


E.
Heating Section (Electric Heat):


 Electric heat shall be a complete factory installed, wired and tested system and will be an integral part of the unit.  Heaters are exposed coils of nickel and chromium wire.  Heaters will be wired into unit power system and will not require field wiring (it may be advisable when K. W. greatly exceeds cooling K. W. to provide a separate power source).  Heaters shall include branch circuit fuses, control contactors, automatic and manual reset limit controls and will be U.L. approved.

(Optional)


E.
Heating Section (Hot Water Coil):


 Unit shall include hot water coils installed in the heating deck with capacity as shown in this submittal.  Coils have copper tubes expanded into aluminum fins.  Coils must be rated for 250 PSIG working pressure.  All control valves and valve operators must be provided and field installed by installing contractor.

(Optional)


E.
Heating Section (Steam Coil):


 Unit shall include steam coils installed in the heating deck with capacity as shown in this submittal.  Coils have copper tubes expanded into aluminum fins.  Coils must be rated for 100 PSIG working pressure.  All control valves and valve operators must be provided and field installed by installing contractor.

F.
Supply Air Blower Section:

1.
The supply air blower wheel shall be a single width/single inlet airfoil plenum type of aluminum construction, secured to a machined, ground and polished solid steel shaft.  The shaft shall be coated with a rust inhibitor and supported by two outboard bearings.  The complete blower assembly must be dynamically balanced.  Bearings shall be self-aligning ball bearing pillow block type and be designed for an L-50 life of 200,000 hours.

2. Blower drive shall include an adjustable pitch motor sheave with multiple V-belts having a minimum service factor of 150%.  Motors shall be premium efficiency heavy-duty open drip proof 3 phase, 1800 rpm, mounted on a heavy-duty sliding base.  Motor and blower assembly shall be mounted on a heavy duty steel frame supported by 2 " deflection springs designed for 90-98% isolation efficiency.



(Optional)



2
Blower drive shall include a fixed pitch motor sheave with multiple V-belts shall have a minimum service factor of 150%.  Motors shall be premium efficiency heavy-duty open drip proof 3-phase, 1800 rpm, mounted on a heavy-duty sliding base.  Motor and blower assembly shall be mounted on a heavy duty steel frame supported by 2 " deflection springs designed for 90-98% isolation efficiency. In addition to the spring isolators, the blower assembly shall have seismic restraints.



3.
Blower speed shall be controlled by a Variable Frequency Drive (VFD) housed in a U.L. listed NEMA 1 enclosure, factory mounted and wired in the unit.  The drive must include line side reactors.  The drive shall have an advanced microprocessor type utilizing a PWM/Voltage Vector design technique.  Unit shall include controls to provide variable air volume and maintain constant static pressure at the factory mounted pressure sensor in the supply air plenum.  A manually reset adjustable range high-pressure safety switch shall be included to prevent excessive pressure in the supply duct. In addition to the spring isolators, the blower assembly has seismic restraints.

(Optional)

4
Blower sections shall be lined with an additional 1", 3-lb. density insulation protected by a perforated metal liner with perforations selected for maximum sound attenuation.

           G.       
Power Return / Exhuast Section


1.
The supply air blower wheel shall be a single width/single inlet airfoil plenum type of aluminum construction, secured to a machined, ground and polished solid steel shaft.  The shaft shall be coated with a rust inhibitor and supported by two outboard bearings.  The complete blower assembly must be dynamically balanced.  Bearings shall be self-aligning ball bearing pillow block type and be designed for an L-50 life of 200,000 hours.

2.
Blower drive shall include an adjustable pitch motor sheave with multiple V-belts having a minimum service factor of 150%.  Motors shall be premium efficiency heavy-duty open drip proof 3 phase, 1800 rpm, mounted on a heavy-duty sliding base.  Motor and blower assembly shall be mounted on a heavy duty steel frame supported by 2 " deflection springs designed for 90-98% isolation efficiency.



(Optional)



2.
Blower speed shall be controlled by a Variable Frequency Drive (VFD) housed in a U.L. listed NEMA 1 enclosure, factory mounted and wired in the unit.  The drive must include line side reactors.  The drive shall have an advanced microprocessor type utilizing a PWM/Voltage Vector design technique.  Unit shall include controls to provide variable air volume and maintain constant static pressure at the factory mounted pressure sensor in the supply air plenum.  A manually reset adjustable range high-pressure safety switch shall be included to prevent excessive pressure in the supply duct. In addition to the spring isolators, the blower assembly shall have seismic restraints.



(Optional)



1.
Propeller Exhaust Section:
Unit shall be equipped with a belt drive propeller type exhaust fan to maintain the building pressure during economizer operation. Fan shall be a wall mounted, belt driven steel propeller type.  The fan shall be bolted and welded construction utilizing corrosion resistance fasteners.  The motor, bearings, and drives shall be mounted on a tubular steel power assembly.  The power assembly shall be bolted to a minimum 14 gauge wall panel with continuously welded corners and an integral venture.  All fan components shall have an electrostatically applied baked polyester coating.  Propeller shall be a high efficiency fabricated steel design with blades securely fastened to a minimum 7-guage hub.  The hub shall be keyed and locked to the fan shaft utilizing two setscrews.  Propeller shall be balanced in accordance with AMCA standard 204-96.  Motors shall be 1800 RPM, open drip proof three phase premium efficiency heavy-duty type.  Bearings shall be designed and tested specifically for use in air handling applications.  Construction shall be heavy duty regreasable ball type in a cast iron pillow block housing selected for a minimum L50 life in excess of 200,000 hours at maximum rated operating speed.  Belts shall be oil and heat resistant, non-static type.  Drives shall be precision machined cast iron type, keyed and securely attached to the wheel and motor shafts.  Drives shall be sized for 150% of the installed motor horsepower.  The variable pitch motor drive shall be factory set to the specified fan RPM.


H.
Filter Section:



The filter section shall include UL Class 2, 4" thick, 30% efficiency panel type filters.  Access for filter maintenance shall be through a full height service door on the side of the unit.  Filter support rails must include slide out "pulls" to facilitate removal of the filters.

I.
Total Energy Recovery Wheel:  


The enthalpy wheel shall consist of uniform aluminum media with a desiccant coating for optimal mass transfer and laminar flow.   Wheels manufactured with lightweight polymer substrate shall not be allowed.


(1) Casing frame structure shall be designed and manufactured to allow for a maximum acceptable rotor deflection of 1/32”, as measured at the outer radius, during maximum rated airflow condition, thereby eliminating excessive air seal bypass and/or additional seal drag.



(2) All sheet metal shall be reinforced as required to provide a solid mounting surface of the peripheral and  radial seals in order to maintain a minimum of ¾” fixed distance between the rotor surface and any sheet metal or steel parts.  The air entry areas, of the rotor surface shall be sealed off to force the air through the heat transfer surface media and to minimize cross leakage and by-pass.  The exiting air sides shall have a cross seal and a side seal that blocks the air leakage between the supply and exhaust air streams while providing full access to one half of the wheel in both air streams for service access.


(3) A purge section shall be provided to eliminate transfer of exhaust air into the supply air and shall be field adjustable to provide the desired purge air volume.

 

(4) The hub/shaft shall be of a one-piece welded aluminum construction to eliminate any failures or shifting of  the hub on the shaft.  External tapered roller bearings with double set screw locking collars shall be used and sized to provide a minimum L-10 life of 219, 000 hours of operation and shall be changeable without a complete rotor removal or disassembly.  Grease fittings shall be easily accessible.  Shaft journals shall be machined to size for proper tolerance as specified by the bearing manufacturer to avoid any problems with bearing set-screws loosening and premature shaft wear, and to provide a shoulder against the bearings for a positive locked position.  This shall prevent any possibility of lateral movement of the hub.



(5)The rotor structure shall be designed with aluminum spokes to limit deflection of the rotor to 1/32” for the maximum rated airflow.  Spokes shall extend completely through the media to provide for a fully sectionalized rotor, and thereby eliminating any air pressure drop forces and gravity forces being transmitted to the bearings through the media.  Inlay spokes in the face of the media, rods through the heat transfer media or any other type that does not fully sectionalize the media shall not be acceptable.  For rotor sizes above 29” radius the rim shall have guide flanges to continuously support the outer media edges to provide additional support and maintain the rotor flatness.  The entire rotor shall be removable via side access from the casing without requiring any disassembly of the rotor or bearings.



(6)The rotor media must be provided in segments.  Each media segment must be machined to fit in the spoke system and the outside rim.  Each segment of media must be compressed evenly during the assembly process without causing any angular deformation and resulting misfits between the spokes and media parts, and to provide a wheel with a flatness of +/- 1/32”.  



(7)The media shall be a molecular sieve coated aluminum foil.  It shall be 200 mm in depth.



(8)The media seals shall be of a maintenance free “non-contact” type to eliminate wear, excessive drag and resulting added horse power required for the rotor drive system, while still being capable of resisting high pressure differences.  The seals shall be made in two sections.  An extruded rubber seal of a 5-pass labyrinth “turbine” type design minimum ¾” thick and an extruded aluminum strip with adjustment slots for fastening bolts to the casing frame.  The seal system must be able to withstand a pressure difference up to 12” w.c. without deflecting causing excessive air leakage.  The seals shall be adjustable and set to within 1/32” of the rotor surface.



(9)The drive system must be gravity tensioned and shall use 2 standard v-belts to drive the rotor.  The speed reducer must be grease lubricated, maintenance free with a flexible Love-Joy input coupling for easy motor separation and for absorption of any shock or vibration.  The drive system shall be easily accessible and visible for inspection and maintenance and have a minimum life expectancy of 50, 000 hours.  For rotor sizes below 30” radius the motor and speed reducer may be combined into one unit to conserve space.  A single belt system shall be allowed for wheels below 30” radius.  Wheel speed shall not exceed 20 rpm.  



(10)The entire rotor and wheel assembly shall require only limited maintenance of biannual greasing of the main bearings and inspection of the drive system.  


J.
Return Air/Outside Air/Exhaust Air Section:  


1.
The unit shall have an outside air (ventilation) intake on one side of the unit and an exhaust air discharge on the opposite side.  Outside air and exhaust air openings on the same side of the unit are not acceptable. Outside air intake shall have storm-proof louvers or hoods sized to prevent entrainment of rainwater into the unit and must include an aluminum bird screen.


2.
Outside and return air dampers shall have factory-mounted operators.  Damper shafts shall be mounted in permanently lubricated nylon bearings to assure smooth operation.  Damper blades must operate without clatter or binding.  Motorized dampers shall be low leakage type limiting leakage to 6 CFM/ft2 at a pressure differential of 4 inches.


3.
Exhaust dampers shall be gravity relief type sized to balance the building pressure during economizer operation.  Dampers shall include a louver to divert rain from the face of the dampers.

K.
Main Control Panel:


1.
The unit shall have a single point electrical power connection in the same location as the unit being replaced.  The new unit must be able to utilize the same power wiring as the unit being replaced.  The main control panel must include a disconnect switch mounted in a weatherproof enclosure on the side or the end of the unit.


2.
All components shall be identified with nametags and wired in accordance with the National Electric Code.  The main control panel must include the following:


a.
A terminal block for single point power supply with fuses for all branch circuits.


b.
A 24-volt control transformer and 24-volt field wiring control terminal strip.  Terminals shall be numbered for field connection of all controls in accordance with the wiring diagram.


c.
All wiring must be numbered and color-coded.


d.
A phase failure and low voltage protection relay.


f.
Temperature control components as required for the system described below in the "Temperature Control Sequence".


g.
Wiring diagrams must be laminated to the control panel door.


h.
A service light with switch and a 115 volt 10 amp ground fault convenience outlet factory mounted and wired to it’s own transformers.

i.
Fan motor starters with three-phase overloads factory mounted and wired.


3.
The above components are in addition to electrical components associated with other sections required to accomplish the sequence of control specified below.

L.
Temperature Controls:


1.
Unit shall have a complete factory installed Automated Logic DDC temperature control system including control of the mechanical cooling and heating, new room temperature controls, economizer controls, and damper operators provided by the unit manufacturer. The DDC control must be capable of Lon, Backnet, Modbus and N2 protocols for future interface with the building management system.  When programming of the controls is required, it must be included with the unit.
(Optional)


1.
Unit shall have a complete factory installed DDC temperature control system including control of the mechanical cooling and heating, new room temperature controls, economizer controls, provided by the temperature control contractor and installed by the unit manufacturer at the factory. When programming of the controls is required, it must be included with the unit.


2.
The unit must be designed for continuous blower operation and must include terminals for field connection to a building operating system, to be provided by the temperature control contractor.


M.
Other Controls:


1.
Unit must have terminal strips and interlocking relays factory mounted and wired to interlock with other components of the building.  It is the responsibility of the control contractor to advise the HVAC unit manufacturer of any requirement for any additional interlocks not covered in this specification.


2.
Provide an photoelectric type smoke detector mounted and wired in the supply section to the unit.  Upon detection of smoke, fans shall stop and a signal must be sent to the building fire alarm system.


3.
Provide a Magnahelic differential pressure gauge for each bank of filters. Gauge shall be mounted in the main unit control panel.


N.
Installation:  The manufacturer must send an installation expert to the jobsite to advise on proper rigging and alignment of the equipment. The installing contractor should become familiar with the manufacturer's rigging and installation instructions.


O.
Check, Test, Startup :  Unit must be checked out, tested, and placed into operation by the installing contractor under the supervision of an authorized representative of the factory.  

P.
Approved Manufacturers:


1.
SEASONS-4


2.
or approved equal.

PART 3:
EXECUTION

3.1
GENERAL


A.
Examine areas under which the work of this Section will be performed. Correct conditions detrimental to proper and timely completion of this work. Do not proceed until unsatisfactory conditions have been corrected. 
3.2
EQUIPMENT DESIGN AND INSTALLATION


A.
Units shall be designed to fit on  (curb), (platform), (steel beam) .


B.
Uniformity: Unless otherwise specified, equipment of same type of classification shall be product of same manufacturer.


C.
Application: No piece of equipment shall be installed in an application not recommended by manufacturer, or not approved by the Engineer or the Architect.


D.
Equipment Installation: Equipment installation shall be strictly in accordance with these specifications, and instructions of manufacturers.  Erect equipment in a neat and workmanlike manner, properly aligned, leveled and adjusted for satisfactory operation.
 E.       Install seismic anchorage of units as required.

F.
Install so that connecting and disconnecting of piping and accessories can be readily accomplished, and so that all parts are readily accessible for inspection, service and repair. Space shall be provided to readily remove filters, coils, compressors and fan wheels. All access doors shall be hinged and have cam lock door handles.

3.3
FIELD TESTS AND INSPECTION


A.
General:  Perform all field inspections, field tests, and trial operations as specified in Section 10010. Provide all labor, equipment, and incidentals required for testing. The Owner Inspector shall have the right to witness all field tests and trial operations as specified in Section 15010.


B.
Equipment and Material:  Equipment and material certified as having been successfully tested by manufacturer, in accordance with referenced specifications and standards, will not require re-testing before installation. Equipment and materials not tested at the place of manufacture will be tested before or after installation, as applicable or necessary, to determine compliance with reference specifications and standards.


C.
Start-Up and Operational Test: Systems shall be started up and initially operated with all components operating. Adjust safety and automatic control instruments as necessary to place them in proper operation. 


D.
Extent of Field Tests:  After installation and before acceptance, work of this Section shall be subjected to all necessary field tests

E.
Operation and Maintenance Data: Provide required operation and maintenance data as specified.

END OF SECTION
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