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SECTION 15653


AIR CONDITIONING SYSTEM

PART 1 ‑ GENERAL


1.1  REFERENCES:  The following publications of the issues listed below, but referred to thereafter by basic designation only, form a part of this specification to the extent indicated by references thereto.


1.1.1  Federal Specification:



WW‑H‑171D

Hangers and supports, pipe



TT‑P‑98C

Paint, Stencil, Flat



WW‑T‑696D

Trap, Steam and Air



WW‑V‑35B

Valve, Ball



   & Am 1


1.1.2  Military Specification (Mil. Spec.):



MIL‑S‑16293 G

Strainer, Sediment, Pipeline, Water, Air, Gas, or steam


1.1.3  Military Standard (Mil. Std):



MIL‑STD‑101B

Color Code for Pipelines and for Compressed‑gas Cylinders


1.1.4  Air‑Conditioning and Refrigeration Institute (ARI) Publications:



260‑75

Application, Installation and Servicing of Unitary Systems


1.1.5  American National Standards Institute (ANSI):



B9.1‑72 

Safety Code for Mechanical Refrigeration



B31.1‑77

Power Piping



B31.5‑74

Refrigerant Piping


1.1.6  Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS) Publications:



SP‑58

Pipe Hangers and Supports ‑ Materials and Design



SP‑69

Pipe Hangers and Supports ‑ Selection and Application


1.1.7  Japanese Architectural Standard Specification:



JASS 5-86

Reinforced concrete work


1.1.8  Japanese Industrial Standards (JIS):



A 1101‑75

Method of Test for Slump of Concrete



A 1108‑93

Method of Test for Compressive Strength of Concrete



A 4008‑95

Fancoil Units



A 4412‑94

Air-conditioning Unit for Dwellings



A 5005‑93

Crushed Stone and Manufactured Sand Concrete



B 0203‑82

Taper Pipe Threads



B 2011‑94

Bronze Gate, Globe, Angle and Check Valves



B 2031‑94 
Gray Cast Iron Valves



B 2220‑95

Steel Welding Pipe Flanges



B 2301-95 
Screwed Type Malleable Cast Iron Pipe Fittings



B 2312‑97 
Steel Butt-Welding Pipe Fittings



B 7505‑94 
Bourdon Tube Pressure Gauges 



B 7528‑79

Mercury Filled Thermometers



B 8600‑86

Standard Conditionings of Rating Temperature for Refrigerating Compressors



B 8602‑93 
Pipe Flanges for Refrigerants



B 8603‑89

Performance Testing and Inspection Method by Air for Open Type Reciprocating Refrigerant Compressors



B 8605‑93 
Stop Valves for Refrigerants



B 8606‑84

Testing of Refrigerant Compressors



B 8607‑90

Flare Type and Brazing Type Fittings for Refrigerant



B 8608‑94 
Refrigerating Systems - Test Methods - General Requirements



B 8609‑81

Performance Tests of Mechanical Draft Cooling Tower



B 8613‑94 
Water Chilling Unit



B 8615‑84

Testing Methods for Unitary Air Conditioners



B 8616‑93

Package Air Conditioners



B 8617‑94

Remote Mechanical‑Draft Air‑Cooled Refrigerant Condenser



B 8618‑94

Water‑Cooled Condensers, Remote Type



B 8619‑84

Methods of Testing for Performance of Thermostatic Refrigerant Expansion Valves



B 8620‑94

Safety Code for Small Refrigerating Equipment



B 8621‑95

Centrifugal Water Chillers



B 9908‑91

Air Filter Units for Ventilation



C 9612‑94

Room Air Conditioner



G 3101‑95

Rolled Steel for General Structure



G 3112‑87

Steel Bars for Concrete Reinforcement



G 3442‑97

Galvanized Steel Pipes for Ordinary Piping 



G 3452‑97

Carbon Steel Pipes for Ordinary Piping



G 3454‑88

Carbon Steel Pipes for Pressure Service



G 4306‑88

Hot Rolled Stainless Steel Strip



H 3300‑97

Copper and Copper Alloy-Seamless Pipes and Tubes 



H 8641‑82

Zinc Hot Dip Galvanizings



K 1425‑59

Bleaching Powder and High Test Hydrochlorite



K 5492‑95

Aluminium Paint



K 5516‑92

Ready Mixed Paint (Synthetic Resin Type)



K 5627‑95

Zinc Chromate Anticorrosive Paint



K 8388‑6l

Chlorinated Lime



Z 2371‑94

Methods of Neutral Salt Spray Testing



Z 3211‑91

Covered Electrodes for Mild Steel



Z 3261‑85

Silver Brazing Filler Metals



Z 3282‑86

Soft Solder



Z 3621‑92

Recommended Practice for Brazing



Z 3801‑97

Standard Qualification Procedure for Manual Welding Technique


1.1.9  Heating, Air‑Conditioning and Sanitary Standards (HASS):



107‑77

Air‑Conditioning Works


1.2  GENERAL REQUIREMENTS:  Section entitled "Mechanical General Requirements", applies to this section, with the additions and modifications specified herein.


1.2.l  Safety Standards:


1.2.1.1  Machinery Guards:  Fully guard drive mechanisms, or other moving parts in accordance with ANSI B15.1.  Provide guards fabricated of steel and expanded metal, rigidly mounted, and readily removed without disassembly.


1.2.2  Corrosion Prevention:  Unless specified otherwise, equipment fabricated from ferrous metals that do not have a zinc coating conforming to JIS H 8641 or a duplex coating of zinc and paint shall be treated for prevention of rust with a factory coating or paint system that will withstand 125 hours in a salt‑spray fog test except that equipment located outdoors shall be tested for 500 hours.  The salt‑spray fog test shall be in accordance with JIS Z 2371.  Immediately after completion of the test, the coating shall show no signs of blistering, wrinkling or cracking, no loss of adhesion, and the specimen shall show no signs or rust creepage beyond 3.2 mm (1/8 inch) on either side of the scratch mark.  The film thickness of the factory coating or paint system applied on the equipment shall be not less than film thickness used on test specimen.


1.2.3  Shop Drawings:  As soon as practicable and before installation or procurement of mechanical materials and equipment, the contractor shall submit for approval all necessary shop drawings and catalog cuts for the following items:



Valves:  Gate valves, glove valves, check valves, motorized




    3‑way and 2‑way valves and steam control valve.



Flow switches, steam trap, strainer, dust filter, pressure gage,



and thermometer.



Chilled water circulation pump.



Expansion tank



All equipment

PART 2 ‑ PRODUCTS


2.1  MATERIALS AND EQUIPMENT:  Materials and equipment shall conform to the respective specifications, standards and other requirements specified below.  Materials and equipment not otherwise specified herein shall be approved commercial products and suitable for the intended purpose.


2.1.1  Pipes and Fittings:


2.1.1.1  Chilled Water Supply and Return Pipes, Expansion Pipes and Potable Water Supply Pipes:  JIS G 3454, zinc‑coated, schedule 40, carbon steel pipes, STPG 38. Fittings shall be zinc coated malleable cast iron screwed fittings for 50A (2 inch) and smaller pipes conforming to JIS B 230l, and steel flanges and zinc‑coated butt‑welding fittings for 65A (2‑l/2 inch) and larger pipes conforming to JIS B 2220, hubbed flange with groove, class 10K, and JIS B 2305 respectively.


2.1.1.2  Steam Supply and Condensate Return Pipes:  JIS G 3454, carbon steel pipes, STPG 38, schedule 40 and black.  Fittings shall be malleable cast iron screwed fittings for 50A (2 inch) and smaller pipes conforming to JIS B 230l.


2.1.1.3  Drain, Cold Water, Water Expansion, Overflow, and Vent Pipes:  JIS G 3442, galvanized steel pipes.  Fittings shall be zinc‑coated malleable cast iron fittings conforming to JIS B 230l.


2.1.1.4  Refrigerant Supply and Return Pipings:  JIS H 3300, class L, seamless copper pipes, type C l020 and C l220 as applicable.  Fittings shall conform to JIS B 8607.


2.1.1.5  Fuel Oil Pipes:  JIS G 3454 and B 2301.  Underground piping shall be covered with asphalt‑jute tape.


2.1.1.6  Pipe Threads:  JIS B 0203, taper pipe threads.


2.1.1.7  Zinc Coating on Steel Pipes and Fittings:  JIS H 864l, hot‑dipped zinc coating.  Weight of zinc shall be not less than 550 gram per square meter.


2.1.1.8  Flexible Tube:  Bellows type,

with stainless steel (SUS 304) braided jacket.


2.1.2  Valves:


2.1.2.1  Bronze Gate Valves:  Bronze screwed gate valves, 50A (2 inches) and smaller shall conform to JIS B 2021, gate valve, class 10K, wedge disc, rising stem, inside screw type, and shall be not less than l0 kg/cm2 (l50 psi) class.


2.1.2.2  Bronze and Cast Iron Gate Valves:  Bronze and cast iron flanged gate valves, 65A(2‑l/2 inches) and larger, shall conform to JIS B 2011 (gate valve, class 10K) and JIS B 2031, gate valve flanged, 10K, outside screw type.


2.1.2.3  Bronze Glove Valves:  Bronze screwed globe valves 50A (2 inches) and smaller, shall conform to JIS B 201l, screwed glove valve, class 10K.


2.1.2.4  Bronze and Cast Iron Globe Valves:  Bronze and cast iron flanged globe valves, for 65A(2‑l/2 inches) and larger, shall conform to JIS B 2011 (flanged glove valve, class 10K) and B 203l, globe valve, flanged, 10K.


2.1.2.5  Bronze Check Valves:  Bronze screwed check valves 50A(2 inches) and smaller shall conform to JIS B 2011, shall be of the regrinding swing check type, and shall be of the l0 kg/sq.cm (l50 psi) class.


2.1.2.6  Motorized 3 Way [2‑way] Valve:  Approved commercial product.  Features shall be as specified on drawing. 


2.1.2.7  Constant Flow Valve:  Shall be individually selected and factory calibrated by the manufacturer for the service specified.  The valves shall automatically limit the rate of flow of the system fluctuations.  Certified performance data for each valve based on factory tests shall be submitted.  Valves shall regulate flow within 5 percent of their tag rating over an operating pressure differential

of at least 15 times the minimum required for control.  Valves shall be tamper proof and shall have body tappings suitable for connecting instruments for verifying flow control performance.  Valves shall be of the self‑cleaning, cartridge piston type with stainless steel variable area orifices.  Valves shall be bronze.  Valve bodies shall have threaded or flanged connections as required for pipe fittings.  Each automatic flow control valve shall be furnished with a valve kit located outside of insulation, and hose fittings suitable for use with the measuring instruments as indicated.


2.1.2.8  Balancing Valve:  Ball valve, conforming to WW‑V‑35, Type II Stationary Seat Ring and Floating Ball, Class A‑Copper Alloy, Style I ‑ Valve Design which permits inspection and repair of seats and seals without removing the valve body from the line.


2.1.2.9  Stop Valves for Refrigeration:  JIS B 8605, type [2][3] ‑ [P][B][D] ‑ [A][G] ‑ [T][F][B].


2.1.3  Pressure Gage:  JIS B 7505, Bourdon Tube type.


2.1.4  High Test Hypochlorite and Chlorinated Lime:  JIS K l425 and K 8388 respectively.


2.1.5  Soft Solder:  JIS Z 3282.


2.1.6  Covered Electrodes for Mild Steel:  JIS Z 32ll.


2.1.7  Flow Switches:  Approved commercial products.  Features shall be as specified.


2.1.8  Steam Traps:  Approved commercial products.  Features shall be as specified.


2.1.9  Room Thermostat (2‑position):  Approved commercial product as indicated on drawing.  Thermostat shall provide an output signal that is either ON or OFF depending upon whether the sensed temperature is above or below the setpoint temperature and shall be electric type.


2.1.10  Room Thermostat (Proportional):  Approved commercial product as indicated on drawing.  Thermostat shall provide an output signal that varies linearly and continuously with the sensed temperature, within a specified range.


2.1.11  Circulation Pump:  Approved commercial product.  Features shall be as indicated.


2.1.12  Expansion Tank:  Factory‑fabricated as indicated on drawing.


2.1.13  Insert Thermostat:  Approved commercial product as indicated on drawing.


2.1.14  High Test Hypochlorite and Chlorinated Lime:  JIS K 1425 and K 8388 respectively.


2.1.15  Soft Solder:  JIS Z 3282.


2.1.16  Cover Electrodes for Mild Steel:  JIS Z 3211.


2.1.17  Flexible Connection (for Piping):  Stainless steel, seamless flexible pipe sus 304, conforming to JIS G 4306, with stainless steel (sus 304) braid.


2.1.18  Sight Glass, Liquid Refrigerant:  Sight glasses shall be of nonferrous material, unless combined as a part of the moisture indicator.  Provide cover caps.  Sight glass indicators shall be capable of withstanding a test pressure of 24.6 kg/sq.cm (350 psig) without damage.  Sight glass body shall be forget brass or bronze with fittings as specified for the piping.


2.1.19  Pipe Sleeves:  Pipe sleeves through outside walls, floors or roof slabs shall be zinc‑coated steel pipe conforming to JIS G 3442.  Sleeves through inside partitions shall be zinc‑coated sheet steel not less than 0.5 mm thick conforming to JIS G 3302.  Pipe sleeves through floor, walls, and roofs of equipment room shall conform to section entitled, Vibration Isolation of Equipment.


2.1.20  Identification Tags and Plates:  Provide equipment, gages, thermometers, valves, and controllers with tags numbered and stamped for their use.  Plates and tags shall be of brass or suitable nonferrous material, securely mounted or attached.  Minimum letter and numeral size shall be 3.2 mm (1/8‑inch).


2.2  CONCRETE:


2.2.1  Cement:  JIS R 5210, class 1.


2.2.2  Fine Aggregate:  JASS 5, table No. 5.3.1 and 5.3.2, class 1.


2.2.3  Coarse Aggregate:  JIS A 5005, size No. 2505 for concrete work.


2.2.4  Water:  JASS 5.3.4.c.


2.2.5  Steel Reinforcing Bar:  JIS G 3112.


2.3  STRUCTURAL STEEL:  JIS G 3101, class 2.


2.4  EQUIPMENT:


2.4.1  Refrigerating Machines, General:  Materials used in construction of refrigerating machine shall be suitable for purpose intended and those coming in contact with refrigerant shall be highly resistant to corrosion by the refrigerant.  Principal parts shall be standard products of a reputable refrigerating machine manufacturer.  Minor accessories and piping, not produced by manufacturer shall be in accordance with refrigerant machine manufacturer's standard practice and specific recommendations.  Equipment shall operate within standard operating range and speed recommended by manufacturer, and rating for a particular machine shall be not more than that shown in manufacturer's latest catalog information.


2.4.2  Packaged Reciprocating Water Chillers:  JIS B 8613.  Units shall be a complete packaged water chilling plant mounted on a single steel frame with water cooler, integral condenser as indicated on the drawing.  Compressor, prime mover, operating and safety controls, including a flow switch in chilled water line, refrigerant piping, and instrument and control piping.  Entire unit shall be provided with all the standard equipment and accessories listed therein, completely piped, wired and ready for operation after connections to utilities and charging.


2.4.3  Fan‑Coil Unit:  JIS A 4008.  Unit shall be rating tested, performance tested, designed, and constructed in accordance with ARI Standard 310 or approved standard, and provided with all the minimum standard equipment listed herein.  Design unit for use with duct work having a total external static resistance not more than 2.5 mm (0.1 inch) of water.


2.4.4  Air Conditioning Unit:  JIS A 4412.


2.4.5  Filter:  JIS B 9908.

PART 3 ‑ EXECUTION


3.1  INSTALLATION:  Application and installation practices for unitary air‑conditioning systems shall conform to the requirements of HASS 107 and ARI 260.


3.1.1  General:  Install equipment and components in a manner to insure proper and sequential operation of the equipment and its controls.  Installation of equipment not covered herein or in manufacturer's instructions shall be installed as recommended by manufacturer's representative.  Provide proper foundations for mounting of equipment, accessories, appurtenances, piping and controls including, but not limited to, supported, vibration isolators, stands, guides, anchors, clamps and brackets.  Foundations for equipment shall conform to equipment manufacturer's recommendation, unless otherwise shown on drawings.  Set anchor bolts and sleeves accurately using properly constructed templates.  Anchor bolts shall be of adequate length and provided with welded‑on plates on the head end embedded in the concrete.  Level equipment bases, using jacks or steel wedges, and neatly grouted‑in with a nonshrinking type of grouting mortar.  Locate equipment so that working space is available for all necessary servicing such as shaft removal, disassembling compressor cylinders and pistons, replacing or adjusting drives, motors, or shaft seals, access to water heads and valves of shell and tube equipment, tube cleaning or replacement, access to automatic controls, refrigerant charging, lubrication, oil draining and working clearance under overhead lines.  Provide electric isolation between dissimilar metals for the purpose of minimizing galvanic corrosion.


3.1.2  Unitary Air‑conditioning System:  Install system as indicated, in accordance with the requirements of HASS 107, and as recommended in the manufacturer's installation and operational instructions.


3.1.2.1  Room air‑conditioners shall be installed in accordance with manufacturer's instructions and provided with structural mountings, panels, and seals for weather tight assembly.  Pitch unit as recommended by manufacturer to insure condensate drain to drain pan without overflow.


3.1.3  Electrical Work:  Electric motor driven equipment specified herein Electrical equipment and wiring shall be in accordance with section entitled, Interior Wiring Systems.  [Motor starters shall be provided complete with properly sized thermal overload protection and other appurtenances necessary for the motor control specified.]  Provide manual or automatic control and protective devices required for the operation herein specified and any control wiring required for controls and devices but not indicated.


3.1.4  Piping:  Brazing, JIS Z 3621, bending, forming and assembly of refrigerant piping shall conform to ANSI B31.5.  Refrigerant piping shall also conform to ANSI B9.1 or JIS B 8620.


3.1.4.1  Pipe Hangers and Supports:  Design and fabrication of pipe hangers, supports, and welding attachments shall conform to MSS SP‑58.  Hanger types and supports for bare and covered pipes shall conform to MSS SP‑69 for the system temperature range.  Unless otherwise indicated, horizontal and vertical piping attachments shall conform to MSS SP‑58.


3.1.4.2  Vibration isolation for piping in the mechanical equipment room and for piping connected to rotating equipment shall conform to requirements as specified under section entitled, Vibration Isolation of Equipment.


3.1.4.3  Refrigerant Piping:  Cut pipe accurately to measurements established at the site and work into place without springing or forcing.  Install piping with sufficient flexibility to adequately provide for expansion and contraction due to temperature fluctuation inherent in its operation.  Where pipe passes through building structure pipe joints shall not be concealed, but located where they may be readily inspected.  Run all pipe to be insulated as shown and as required with sufficient clearance to permit application of insulation.  Run all piping essentially as shown and detailed on the plans, taking care to avoid interference with other piping, conduit or equipment.  Except where specifically indicated otherwise, run piping plumb and straight and parallel to walls and ceilings.  Trapping of lines shall not be permitted except where indicated.  Provide sleeves of suitable size for all lines pasing through building structure.  Braze refrigerant piping with silver solder complying with JIS Z 3261.  The inside of tubing and fittings shall be free of flux.  Clean the parts to be jointed with emery cloth and keep hot until the solder has penetrated the full depth of the fitting and the extra flux has been expelled.  Cool joints in air and remove flame marks and traces of flux.  during the brazing operation, prevent an oxide film from forming on the inside of the tubing by slowly flowing dry nitrogen to expel the air.  Make provisions to automatically return oil on halocarbon systems.  Installation of piping shall comply with ANSI B31.5 or HASS 107.


3.1.4.4  Pipe Sleeves:  Provide pipe sleeves for all pipes and tubing which penetrate the building structure.  Sleeves shall be securely retained in position and location before and during construction.  Space between pipe and sleeves, or between insulation of pipe and sleeves, shall be not less than 6 mm between outside of pipe or insulation, and inside wall of sleeves.  Pack the annular space with hemp or fiber glass, and seal with elastic cement.  Sleeves for uninsulated pipes shall have ends flush with finished wall surfaces and the pipe or tubing shall be provided as above, with outside perimeter of pipe calked to the sleeve.  Extend sleeves for insulated pipes 13 mm from the wall faces and calk to the sleeve on both sides.  Seal terminal ends of pipe insulation with mastic.  Extend sleeves for lines passing through floors 75 mm above finished floor slab, and calk to the slab.  Provide lines passing through roof areas with necessary flashing and counter flashing to provide a water‑tight roof seal.


3.1.4.5  Pipe sleeves in equipment room walls, floors, and roof shall be as specified under section entitled, Vibration Isolation of Equipment.


3.1.4.6  Passages of pipes through fire barriers shall be protected as follows:



a.
The space between the penetrating item and the fire barrier shall:




(1)
be filled with a material capable of maintaining the fire resistance of the fire barrier, or




(2)
be protected by an approved device designed for the specific purpose.



b.
Where the penetrating item uses a sleeve to penetrate the fire barrier, the sleeve shall be solidly set in the fire barrier and the space between the item and the sleeve shall be:




(1)
filled with a material capable of maintaining the fire resistance of the fire barrier, or




(2)
be protected by an approved device designed for the specific purpose.



c.
Where designs take transmission of vibration into consideration, any vibration isolation:




(1)
shall be made on either side of the fire barrier, or




(2)
shall be by an approved device designed for the specific purpose.


3.1.4.7  Returning Oil from Refrigerant System:  Install refrigerant lines so that the gas velocity in the evaporator suction line is sufficient to move the oil along with the gas to the compressor.  Where equipment location requires vertical risers, the line shall be sized to maintain sufficient velocity to lift the oil at minimum system loading and corresponding reduction of gas volume.  Install a double riser when excess velocity and pressure drop would result from full system loading.  The larger riser shall have a trap, of minimum volume, obtained by use of 90 degree and 45 degree ells.  Arrange the small riser with inlet close to bottom of horizontal line, and connect to top of upper horizontal line.  Do not install valves in risers.


3.1.4.8  Provide refrigerant driers, sight glass liquid indicators, moisture indicators, and strainers in refrigerant piping for remote installations when not furnished by the manufacturer as part of the equipment.  Install driers in liquid line with service valves and valved by pass line which are the same size as liquid line in which the drier is installed.  Size of driers shall be determined by the piping and installation of the unit on location.  Install driers of 820 cubic centimeters and larger vertically with the cover for removing cartridge at the bottom.


3.1.4.9  Moisture indicators shall be installed in the liquid line downstream of the drier.  Indicator connections shall be the same size as the liquid line in which it is installed.


3.1.4.10  Locate strainers close to equipment they are to protect.  Provide a strainer in the common refrigerant liquid supply to two or more thermal valves in paralled when each thermal valve has a built‑in strainer.  Install strainers with screen down and in direction of flow as indicated on strainers body.


3.1.4.11  Solenoid valves shall be installed inhorizontal lines with stem vertical and with flow in direction indicated on the valve.  If not incorporated as integral part of the valve, provide strainers upstream of the solenoid valve.  Provide service valves upstream of the solenoid valve, upstream of the strainer, and down stream of the solenoid valve.  Remove the internal parts of the solenoid valve when brazing the valve.


3.1.5  Auxiliary Drain Pans, Drain Connections, and Drain Lines:  Provide auxiliary drain pans under all drain pans of units located above finished ceilings or over mechanical or electrical equipment where condensate overflow over unit drain pan may cause damage to ceilings, piping, and equipment below.  Provide drain lines for all drain and auxiliary drain pans.  Trap the drain from bottom pan of air‑conditioning units to insure complete pan drainage.  Drain lines shall be full size of opening.  Traps and piping to drainage disposal points shall conform to section entitled, Plumbing.


3.1.6  Humidifiers:  Provide humidifiers with drain connections and overflow connections where required by the type of humidifier used and connect to disposal point as specified under paragraph, Auxiliary Drain Pans, Drain Connections, and Drain Lines.


3.1.7  Access Panels:  Provide access panels for all concealed valves, controls, dampers, and other fittings requiring inspection and maintenance.


3.1.8  Air Filters:  Install air filters so that access space for servicing the filters is provided.  Install filters with suitable sealing to prevent bypassing of air.


3.1.9  Inspection Plates and Test Holes:  Inspection plates and test holes where required in casings for air balance measurements shall conform to SMACNA [High Pressure] [Low Velocity] Duct Construction Standards.  Test holes shall be a factory‑fabricated, air‑tight, noncorrosive test hole with screw cap and gasket.  Extend cap through insulation.


3.1.10  Flashing and Pitch Pockets:  Provide flashing and pitch pockets for equipment supports and roof penetrations and flashing where piping or ductwork passes through exterior walls in accordance with section entitled,         .


3.2  FIELD TESTS AND INSPECTIONS:


3.2.1  Tests:  All tests shall be performed and materials and equipment required for test shall be furnished by the Contractor.  Tests after installation and prior to acceptance shall be performed in the presence of a representative of the Contracting Officer and subject to his approval.  [Water and electric power required for field tests will be furnished by the Government subject to such terms as may be set forth elsewhere in this specification.]  Equipment and material certified as having been successfully tested by the manufacturer in accordance with referenced specifications and standards will not require retesting before installation.  Equipment and materials not tested at the place of manufacturer will be tested before or after installation, as applicable, where necessary to determine compliance with referenced specifications and standards.


3.2.1.1  Leak Testing:  Upon completion of installation of the air conditioning equipment, test all factory as well as field refrigerant piping with an electronic‑type leak detector to acquire a leak tight refrigerant system.  If leaks are detected at the time of installation or during the guarantee period, remove the entire refrigerant charge from the system, correct the leaks and retest the system.


3.2.1.2  Evacuation, Dehydration, and Charging:  After system is found to be without leaks, evacuate the system using a reliable gage and a vacuum pump capable of pulling a vacuum of at least 1 mm Hg absolute.  Evacuate system in strict accordance with the triple‑evacuation and blotter method or in strict accordance with equipment manufacturer's printed instructions.  System leak testing, evacuation, dehydration, and charging with refrigerant shall comply with the requirements contained in ARI Standard 260.


3.2.1.3  Start‑up and Operation Tests:  The air‑conditioning system and its components shall be started and initially placed under operation and checked to see that it is functioning correctly.  Adjust safety and automatic control instruments as necessary to place them in proper operation and sequence.  The operational test shall be not less than 8 hours.


3.2.1.4  Performance Tests:  Upon completion of evacuation, charging, start‑up, final leak testing, and proper adjustment of controls, the system shall be performance tested to demonstrate that it complies with the performance and capacity requirements of the 

specifications and plans.  Test the system for not less than 8 hours, during which time hourly readings shall be recorded.  At the end of the test period, the readings shall be averaged and the average shall be considered to be the system performance.  The following readings shall be taken:


3.2.1.5  Sound Tests, Air‑conditioners, Packaged Terminal Type:  Sound pressure level measurements shall be conducted on [ten] [    ] units designated by the Contracting Officer.  Calculate sound power levels by ASHRAE Systems Handbook and Product Directory.  Submit test results and calculations.


*** END OF SECTION ***


42-91-XXXX


15653-3

