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BEFORE INCLUDING ANY REQUIREMENTS FOR SEISMIC RESTRAINTS, VERIFY WITH TEAM LEADER AND/OR STRUCTURAL DESIGNTHAT IT IS REQUIRED FOR PROJECT. 
SECTION 237413
AIR CONDITIONERS - ROOFTOP

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Pipe and Pipe Fittings:  Section 232000.


B.
Vibration Isolation:  Section 230550.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


C.
Seismic Restraints:  Section 230550.


D.
Metal Ductwork:  Section 233113.

E.
Air Filters:  Section 234100.


F.
Temperature Control Systems:  Section230923, 230933, or 230943.


G.
Wiring for Motors and Motor Controllers:  Section 260523.


H.
Motors and Motor Controllers:  Section 260221.

USE ARTICLE BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.

1.02
PERFORMANCE REQUIREMENTS


A.
Design air handling unit and supports to withstand all seismic loads.  Refer to seismic loading criteria on the Contract Drawings.


B.
Seismic Performance:  Design and install air handling units to assure continued performance of their intended function when subjected to the specified seismic forces.

USE PARAGRAPH ABOVE OR BELOW, EDIT AS REQUIRED.


C.
Seismic Performance:  Design and install air handling units to assure that they remain in place with no separation of any parts when subjected to the specified seismic forces.


D.
The design of the air handling units and supports shall be performed by a professional engineer experienced in the seismic design of air handling units.

1.02
SUBMITTALS


A.
Shop Drawings:  Submit drawings for each size of factory fabricated roof curb.


B.
Product Data:  Manufacturer’s catalog sheets, brochures, performance charts, standard schematic drawings, specifications and installation instructions for each size unit



1.
Name, address, and telephone number of nearest fully equipped service organization.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


C.
Quality Control Submittals:



1.
Copy of Seismic Qualifications Certificate.


D.
Contract Closeout Submittals:



1.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director’s Representative.

1.03
QUALITY ASSURANCE


A.
Regulatory Requirements:

INCLUDE AGA IN PARAGRAPH BELOW IF GAS FIRED.


1.
Unit shall be factory tested and the design, construction and installation shall be in accordance with the following:  ARI Standard 210, NFPA, UL, ASHRAE 15, Safety Code for Mechanical Refrigeration, and all State and Local codes or regulations having jurisdiction.



2.
Rate cooling capacities in accordance with ARI Standard 210.



3.
Electrical components shall be UL listed.



4.
Provide gas fired heating modules, for installation in combination gas fired heating and cooling units, certified by the AGA. specifically for outdoor applications.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


B.
Seismic Qualification Certificate:  Certificate from air handling unit manufacturer covering air handling units, accessories, supports, and components; and consisting of the following:



1.
Basis for Certification:  Indicate whether Withstand Certification is based on actual test of assembled components or on calculation.



2.
Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions, and loads transmitted to structure at each attachment point.



3.
Detailed description of equipment anchorage devices on which the certification is based including installation requirements.



4.
Comprehensive seismic engineering analysis of air handling units and supports.

1.04
PRODUCT DELIVERY


A.
Deliver each unit as an integral factory packaged assembly.

1.05
MAINTENANCE


A.
Maintenance Service:  A fully equipped authorized service organization capable of guaranteeing response within 8 hours to service calls shall be available 24 hours a day, 7 days a week to service the completed Work.

CHECK WITH DESIGNER BEFORE INCLUDING PARAGRAPH BELOW.

B.
Extra Materials:  Provide with each unit, one spare set of air filters.  Suitable box and label spare filters as to their usage.

PART 2   PRODUCTS

2.01
AIR CONDITIONERS


A.
General Design:  Provide combination heating and cooling units, specifically designed for installing totally exposed on roof surface.  Units shall consist of a sectional type sheet metal casing, totally enclosing the heating section, supply air section, return air section, filter section, evaporator coil and fan section; condenser coil and fan section, and compressor section; all heating, refrigerant and operating controls, totally wired and complete with all internal piping and ductwork.  Upon installation in their permanent locations on the roof a building, connections to service piping, electrical service and ductwork shall only be required to put units in operation.


B.
Unit Casing:  Fabricate from heavy gage corrosion resistant sheet steel, properly reinforced for maximum strength and rigidity, with all welded steel angle and channel framework as required.  Casing shall be of sectional construction, complete with hinged, gasketed access panels with fastening devices for ease in servicing all components.  Thermally insulate the underside of the unit roof deck and all internal surfaces of casing sections in contact with return or conditioned air, with a minimum of one inch thick thermal insulation with a non-eroding surface finish.  All casing joints shall be rendered watertight.  Chemically pretreat and factory finish the entire casing with a corrosion-resistant enamel finish.


C.
Cooling Section:  Factory sealed refrigerant system consisting of compressor, condenser and evaporator section designed for use with Refrigerant R-22.



1.
Compressor:  Accessible, semi-hermetic, reciprocating, direct driven, constant speed, industrial type with forced feed lubrication to all bearing surfaces, utilizing a positive displacement reversible oil pump, an oil filtering system and a crank case heater.  Compressor shall be provided with a suction strainer; suction, discharge and relief valves, oil sight glass and cylinders equipped with removable sleeves.  Cylinders shall have safety head construction, or other means as approved, to prevent slugging.  Provide aluminum pistons with plated rings.  Suction and discharge valves are to be of ring plate type, constructed of alloy steel and fitted with cast iron retaining rings.  Connecting rods shall be of aluminum alloy or high carbon steel, with a drilled oil passage for oil distribution to piston pins.  Crank shall be cast Meehanite or forged steel with hardened cranks, with sleeve type lead bearings and thrust bearings of aluminum alloy.  Motor windings shall be complete with built-in thermostatic thermal overload protection.  Isolate compressor from steel casing frame construction.  Provide compressor capacity control through cylinder unloading, thru four steps of capacity control.



2.
Condenser Section:  Multiple row, seamless, copper tubing coil, with aluminum fins mechanically bonded to tubing, complete with sub-cooling circuit with liquid accumulator.  Factory air test coil at 425 psig under water.  Provide multiple unit direct drive condenser fan section, each fan statically and dynamically balanced, with aluminum fan blades and galvanized steel hubs.  Provide heavy, permanent split capacitor fan motors with permanently lubricated ball bearings and built-in thermal overload protection.  Isolate fan and motor assemblies from unit housing.



3.
Evaporator Section:  Multiple row, seamless, copper tubing, with aluminum fins mechanically bonded to tubing.  Provide coil with two separate refrigerant circuits, each with a thermostatic expansion valve, liquid solenoid valve, liquid line filter drier and moisture indicator.  Factory air test coil at 300 psig under water.  Provide two insulated drain pans under evaporator coil, each with a threaded drain connection and condensate trap.



4.
Refrigeration Controls:  Factory install all refrigeration controls in control panel at unit.  Provide motor controller for compressor and condenser fan motors, three leg solid state compressor overload protection, compressor motor winding thermostats, high and low pressure cutouts, oil pressure cutout, non-recycling pump down and reset relay.  Cycle guard relay shall protect compressor against cycling, by automatically locking out the system, when operation is interrupted by compressor overload, compressor motor winding thermostat or high pressure cutout.  Reset manually at space thermostat.

USE PARAGRAPH BELOW WHEN GAS FIRED.

D.
Heating Section:  Provide a completely factory assembled, integrally piped and wired gas fired heating module, installed in the unit, with components as follows:



1.
Heat Exchanger:  Free-floating, multi-pass, tubular design, with primary and secondary heat exchanger surfaces, fabricated from heavy gage sheet stainless steel.



2.
Burner:  Heavy duty two-stage power burner, with a forced combustion air fan and a stainless burner cone housing the flame sensing rod and spark igniter.  Provide fan motor with built-in thermal overload protection.



3.
Induced Draft Fan:  Two speed direct driven type, utilizing high speed on high firing and low speed on low fire.  Provide fan motor with built-in thermal overload protection.



4.
Combustion Controls:  Electronic flame guard controls, requiring the proving of both the induced draft fan and the combustion air fan prior to ignition.  Provide a continuous system of electronic flame supervision with the ignition sequence including a 30 second pre-purge, prior to electric ignition of pilot, followed by the energizing of first stage gas valve; a 90 second delay, followed by the opening of the second stage gas valve.  Provide FM approved gas train.

USE PARAGRAPH BELOW WHEN ELECTRIC HEAT IS REQUIRED.

E.
Heating Section:  Provide a completely factory assembled and wired electric heating system, installed in the unit, with components as follows:



1.
Elements:  Heavy duty nickel chromium, internally wye connected.  Individually fuse element circuits of 48 amps or less.



2.
Control:  Stage individual heating elements, through electronic space thermostat, with individual interlock circuits to achieve sequential staging on any start-up condition.  Provide each bank of electric heating elements with an automatic reset high limit control operating through heater control contactors.  A manual reset high limit control shall provide protection for entire heating system through independent and separate contactors.  Design electric heating section for separate power supply, with a factory installed, nonfused disconnect switch.

USE PARAGRAPH BELOW WHEN HOT WATER OR STEAM COILS ARE REQUIRED.

F.
Heating Section:  Provide a factory installed heating coil in the unit, consisting of steam or hot water coils, as indicated on the drawings.  All coils shall be of non-ferrous construction with seamless copper tubes mechanically bonded to aluminum fins.



1.
Steam Coils:  Non-freeze, steam distribution, double tube type, pitched to provide proper drainage.



2.
Water Coils:  Pitch to provide for total drainage.


G.
Air Handling Section:



1.
Supply Fan:  Provide two double inlet, forward curved centrifugal fans mounted on a common shaft, with adjustable drive sheaves and two grease lubricated shaft ball bearings.  Isolate entire fan assembly, including motor, from unit frame by means of double deflection rubber-in-shear isolators.  Statically and dynamically balance fans at factory.

FILL IN BLANK SPACE IN SUBPARAGRAPH BELOW.  SEE SECTION 234100.


2.
Filter Section:  Provide filter racks integrally mounted within unit, with hinged access doors.  Filters shall be of the                     type in size and number, as noted on the drawings.

CHECK WITH DESIGNERS FOR TYPE OF RETURN AIR SYSTEM.  DELETE SUBPARAGRAPH BELOW IF NOT REQUIRED.


3.
Return Air:  Provide the following return air system:




a.
Pressure Relief:  Dampers open to relief positive pressure in building.  Provide exhaust hood with rain gutter inside unit casing.




b.
Fan System:  Provide multiple double inlet, forward curved centrifugal fans mounted on a common shaft, with adjustable drive sheaves and two grease lubricated ball bearings.  Isolate entire fan assembly, including motor, from unit frame with vibration isolators.  Statically and dynamically balance fans at factory.  Return air system shall include exhaust damper assembly that functions in conjunction with return air dampers.  Provide exhaust hood with rain gutter inside unit casing.


4.
Outside Air:  Provide the following outside air system:




a.
Manually controlled damper system for use with a maximum of 25 percent fresh air.




b.
Remote control of return air and outside air up to a maximum of 100 percent fresh air, utilizing motor operated dampers and rheostat.  Motors shall be spring return type.




c.
Economizer Cycle:  Provide dampers and controls to provide for the use of outside air for cooling, with control by space thermostat.  Controls shall automatically modulate return and outside air dampers, to maintain proper discharge air into conditioned space.  Provide an outside air lockout control to prevent intake of outside air, when outside air temperature is too high.  Provide all dampers with spring return feature.


H.
Control Panel:  Provide a dual compartment control panel section, as an integral part of the unit.  One compartment shall house the refrigeration controls and the other electrical.  Electrical control panel shall include a unit-mounted unfused main disconnect switch and 120 volt convenience outlet.


G.
Roof Curbs:  Provide factory fabricated roof curbs, designed to be installed in and become an integral part of the roof construction.  Curbs shall mate to the air conditioning units required to be installed on same.  Curbs shall be the product of the air conditioner manufacturer and shall be approved for use by the National Roofing Contractors Association.


H.
Concentric Supply-Return Diffuser and Connecting Duct:  Provide factory fabricated aluminum coiling diffusers and connecting ductwork, designed for use with roof mounted air conditioning units, to provide a concentric supply return through a single roof opening.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Roof Curbs:

DELETE SUBPARAGRAPH BELOW ON MULTI-TRADE JOBS.


1.
Install curbs in complete accordance with the manufacturer’s printed instructions, and as indicated.

DELETE SUBPARAGRAPH BELOW ON SINGLE-TRADE JOBS.


2.
Deliver roof curbs to construction contractor for installation.


B.
Air Conditioners:



1.
Install air conditioners on roof curbs in complete accordance with the manufacturers’ printed instructions, and as indicated.



2.
Provide all piping, electrical and ductwork connections to air conditioners through roof curb openings under units.

3.02
FIELD QUALITY CONTROL


A.
Preliminary Requirements:  Employ the services of a Company Field Advisor of the rooftop air conditioner manufacturer for the following:



1.
Inspect air conditioner installations prior to start-up.



2.
Supervise initial start-up of machine.



3.
Instruction of State Personnel.



4.
Service.

FILL IN BLANK IN PARAGRAPH BELOW.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.

B.
Pre-Start-Up, Start-Up and Instruction:  Upon completion of the installation of the air conditioner, to the satisfaction of the Company Field Advisor, start-up and preliminary testing shall be accomplished under the Company Field Advisor’s supervision.  When all necessary adjustments have been made and air conditioner is properly operating, the Company Field Advisor shall instruct State Personnel in the operation and maintenance of the air conditioner and accessories.  Provide a minimum of ________ hours for instruction purposes exclusive of all pre-start-up and start-up time.

END OF SECTION
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