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PURCHASE DESCRIPTION

AIR CONDITIONER, 18,000 Btu/hr, HORIZONTAL, COMPACT


1.  SCOPE


1.1.  Scope.  This purchase description (PD) covers a horizontal compact air conditioner with nominal cooling capacity of 18,000 British Thermal Units per Hour (Btu/hr), nominal heating capacity of 13,400 Btu/hr.


1.2.  Classification.  The air conditioner shall be a horizontal design, 18,000 Btu/hr, capable of operation from the input power supply of 230 Volts (V), 1 phase, 50/60 Hz.


2.  APPLICABLE DOCUMENTS


2.1.  General.  The documents listed in this section are needed to meet the requirements specified in sections 3 and 4 of this document.  This section does not include documents cited in other sections of this document or recommended for additional information or as examples.  While every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet all specified requirements documents cited in sections 3 and 4 of this document, whether or not they are listed.


2.2.  Government documents.


2.2.1.  Specifications and standards.  The following specifications and standards form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents are those listed in the issue of the Department of Defense Index of Specifications and Standards (DoDISS) and supplement thereto, cited in the solicitation (see 6.2).


SPECIFICATIONS



FEDERAL




A‑A‑50271
‑
Plate, Identification.


STANDARDS



FEDERAL




FED‑STD‑313
‑
Material Safety Data, Transportation Data, Disposal Data for Hazardous Materials Furnished to Government Activities.




FED‑STD‑595
‑
Colors used in Government Procurement.



DEPARTMENT OF DEFENSE

       MIL-STD-461E     -  DOD Interface Standard - Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment. 





MIL‑STD‑810
‑
Test Method Standard for Environmental Test and Engineering Guidelines.




MIL-STD-889
-  Dissimilar Metals.




MIL-DTL-24308/4
-  Connectors, Electric, Rectangular, Miniature, Polarized Shell, Rack and Panel, Pin Contacts, General Purpose, Class D and G, Crimp Type.


       MIL-C-46168D      -  Coating, Aliphatic Polyurethane, Chemical Agent Resistant

       MIL-C-53039A      -
Coating, Aliphatic Polyurethane, Single Component, Chemical Agent Resistant


(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Ave., Philadelphia, PA 19111‑5094.)


2.2.2.  Other Government documents.  The following other Government documents form a part of this document to the extent specified herein.  Unless otherwise specified, the issues are those in effect on the date of the solicitation.


PUBLICATIONS



SEL Form 1183 ‑ System Safety Design Verification Checklist.


(Copies of the above publication is available from:  Commander, USA CECOM Directorate of Safety Risk Management, ATTN: AMSEL‑SF‑SEP, Ft. Monmouth, NJ 077034‑5024.)


SUPPLY CATALOG



SC 5180‑90‑CL‑N18‑HR ‑ Tool Kit, Service Refrigerator Unit


(Copies of this document are available from Headquarters US Army Communications ‑ Electronics Command, Research Development and Engineering Center, CCS/Avionics Directorate, ATTN:  AMSEL‑LC‑CCS‑G‑GB, 10115 Gridley Rd., Suite 228, Ft. Belvoir, VA 22060‑5849.)


2.3.  Non‑Government publications.  The following documents form a part of this PD to the extent specified herein.  Unless otherwise specified, the issues of the documents, which are DoD adopted, are those listed in the issue of the DoDISS cited in the solicitation.  Unless otherwise specified, the issues of documents listed in the DoDISS are the issues of the documents cited in the solicitation (see 6.2).


AIR‑CONDITIONING AND REFRIGERATION INSTITUTE (ARI)



700 ‑ Specifications for Fluorocarbon and Other Refrigerants.


(Applications for copies should be addressed to the Air‑Conditioning and Refrigeration Institute, 4301 North Fairfax Drive, Arlington, VA 22203.)


AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

     C101         -  Standard for Leakage Current for Appliances. 



S1.4
‑
Sound Level Meters, Specifications for.



S1.11
‑
Octave, Half‑Octave, and Third‑Octave Filter Sets, Specifications for.



S1.40
‑
Acoustical Calibrators, Specification for.

*

AMCA STD 210
‑
Laboratory Methods of Testing Fans for Ratings.



Z535.4
‑
Product Safety Signs and Labels.

*
Note:  ANSI/AMCA 210 (see 6.5)


(Application for copies should be addressed to the American National Standards Institute, 1430 Broadway, New York, NY 10018.)


AMERICAN SOCIETY OF HEATING, REFRIGERATION, AND AIR CONDITIONING ENGINEERS, INC. (ASHRAE)



STD 16
‑
Methods of Testing for Rating Unitary Air Conditioners and Heat Pump Equipment.

     STD 51 -  Laboratory Methods of Testing Fans for Rating.     


(Application for copies should be addressed to ASHRAE Publication Sales, 1791 Tullie Circle NE, Atlanta, GA 30329.)


AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)



Y 14.100M – Engineering Drawing Practices.



Boiler and Pressure Vessel Code, Section IX, Qualification Standard for Welding and Brazing Procedures, Welders, Brazers and Welding and Brazing Operators.


(Application for copies should be addressed to the American Society of Mechanical Engineers, 345 East 47th St., New York, NY 10017.)


AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)



B 280   -  Specification for Seamless Copper Tube for Air Conditioning

                And Refrigeration Field Service.


AMERICAN WELDING SOCIETY (AWS)



B2.2
‑
Standard for Brazing Procedure and Performance Qualification.



D1.1
‑
Structural Welding Code ‑ Steel.



D1.2
‑
Structural Welding Code ‑ Aluminum.


(Application for copies should be addressed to the American Welding Society, 550 NW LeJeune Road, PO Box 351040, Miami, FL 33135.)


NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)



70‑02  National Electrical Code.


(Application for copies should be addressed to National Fire Protection Association, Battery March Park, Quincy, MA 02269.)


SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)



J184
‑
Qualifying a Sound Data Acquisition System.



J429
‑
Mechanical and Material Requirements for Externally Threaded Fasteners.



J492
‑
Rivets and Riveting.



J533    -  Flares for Tubing.



J1362
‑
Graphical Symbols for Operator Controls and Displays on Off‑Road Self‑Propelled Work Machines.


(Application for copies should be addressed to the Society of Automotive Engineers, 400 Commonwealth Drive, Warrendale, PA 15096.)


UNDERWRITERS LABORATORIES (UL)



969
‑
Standard for Marking and Labeling Systems.



1950
‑
Standard for Safety of Information Technology Equipment.


(Application for copies should be addressed to Underwriters Laboratories Inc., 12 Laboratory Drive, Research Triangle Park, NC 27709‑3995.)


2.4.  Order of precedence.  In the event of a conflict between the text of this document and the references cited herein, the text of this document takes precedence.  Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.


3.  REQUIREMENTS


3.1.  Description.  The air conditioner described herein is intended primarily for use in mobile tactical electronics shelters, and will often be powered by tactical generators.  These electronic shelters cannot tolerate voltage dips caused by high momentary loads such as the inrush current seen when starting a compressor.  For this reason, operation and design of the unit cannot result in high-inrush compressor starts.  The air conditioner must have either: a means of limiting inrush currents or a refrigerant system design which does not require on/off operation of the compressor. During the initial startup of the air conditioner (i.e., at the beginning of each day or prior to the beginning of a military mission) inrush current may exceed the requirement.  However, inrush current shall not exceed the requirement during the continuous operation of the unit.  The air conditioner shall be in accordance with Figures 1 - 7 (included at the back of this PD) and as specified herein.  The air conditioner shall:

	a.
	Provide protection against Biological and Chemical warfare environments.

	b.
	Have bottom‑mounting holes as shown in Figure 1.

	c.
	Be provided with mounting hardware as shown in Figure 4, which will interface with the mounting holes shown in Figure 1. (see 6.2)

	d.
	Allow input power connection as shown in Figures 1, when power connectors are not utilized, they shall be covered.

	e.
	Provide mating power connector. (see 6.2)

	f.
	Include a cover for the condenser side of the unit as described in 3.22.

	g.
	Withstand storage temperatures rating from ‑60( to 160( F.

	h.
	Withstand a continuous operating temperature from 0( to 120( F for cooling and from ‑50( to 80( F for heating.

	i.
	Provide protection against rain in accordance with Method 506, salt fog in accordance with Method 507, and humidity in accordance with Method 509 of MIL‑STD‑810.

	j.
	Be equipped with a re-useable filter for the evaporator return air 

supply section.

	
	



3.1.1.  Interface figures.  No deviation from the prescribed dimensions or tolerances is permissible without prior approval of the contracting officer.  Any data (e.g., shop drawings, layouts, flow sheets, and processing procedures) prepared by the contractor or obtained from a vendor to support fabrication and manufacture of the production item shall be made available for inspection by the contracting officer upon request.


3.1.2.  Weight.  The weight of the air conditioner with a full refrigerant charge and all ancillary equipment shall not exceed 290 pounds (lbs).


3.2.  First article.  Unless otherwise specified (see 6.2), a sample shall be subjected to first article inspection (see 4.2).


3.3.  Performance characteristics.


3.3.1.  Cooling capacity.  The minimum net sensible cooling capacity and the minimum net total cooling capacity shall be as stated in Table I with the air conditioner operating against external static pressure of 0.25‑inch water gauge (wg), and at the conditions stated in Table I.

TABLE I.  Cooling capacities.

	Condition
	Ambient temperature (dry bulb)
	Evaporator Inlet temperature (dry bulb)
	Evaporator Inlet temperature (wet bulb)
	Minimum net sensible cooling capacity
	Minimum net total cooling capacity

	A
	120° F
	90° F
	75° F
	14,000 Btu/hr
	18,500 Btu/hr

	B
	95° F
	80° F
	67° F
	14,700 Btu/hr
	19,500 Btu/hr



3.3.2.  Evaporator airflow.  The minimum evaporator airflow shall be 590 standard cubic feet per minute (scfm) with 0.25‑inch (wg) static pressure measured at the discharged air (supply air) grill.


3.3.3.  Cooling operating temperature.


3.3.3.1.  High temperature operation.  After exposure to 120( +3(/-0° F for four hours, the air conditioner shall start and operate for one hour in the “COOL” mode with air at no less than 120° F entering the evaporator and condenser.


3.3.3.2.  Low temperature operation.  


3.3.3.2.1.  Coil frost.  The air conditioner shall operate in cooling mode without forming frost or ice on the evaporator at 55( F ambient temperature with air at 70( (2( F dry bulb and 60( (3( F wet bulb entering the evaporator.


3.3.3.2.2.  Low temperature operation.  After being subjected to 70( (5( F on the evaporator side and 0( (2( F on the condenser side for a period of 10 hours, the air conditioner shall start and operate for one hour in the “COOL” mode with air at 70( (5( F entering the evaporator and air at 0( (2( F entering the condenser.  The minimum suction pressure shall be 50 psig.  Low temperature operation shall be enabled without the use of additional moving parts (i.e. condenser fan discharge dampers).


3.3.4.  Heating.


3.3.4.1.  Heating capacity.  The minimum heating capacity of the air conditioner shall be 13,400 Btu/hr.  Power consumption shall be not more than as specified in 3.3.5.1.
   3.3.4.2.  Low temperature operation.  After being subjected to

 –50( (5( F for a period of not less than 4 hours, the air conditioner shall start, operate and restart in the heating mode with air at  

–50( (5( F entering the evaporator.


3.3.5.  Electrical performance.  The air conditioner shall operate as specified herein when supplied with 230V((10(), 1 phase, 50/60 Hz electrical power.


3.3.5.1.  Power consumption.  The maximum total power consumption of the air conditioner operating in the “HEAT” mode and “COOL” mode shall not exceed 5.0 kW with a minimum total power factor of 0.95 or better.


3.3.5.2.  In‑rush current.  The in‑rush current is a variable, and is inverted proportional to electrical voltage. The in-rush current for the air conditioner shall not exceed 22.9 A at voltage 230 V.


3.3.6.  Tilted operation.  The air conditioner shall be capable of operating in cooling mode without malfunction when the base of the air conditioner is tilted minimum of 5 degrees from the horizontal in any plane.  During tilted operation, all condensate shall be disposed of through the condensate drain line and there shall be no evidence of moisture “carryover” in the airflow leaving the conditioned air outlet.


3.3.7.  Operating pressures.  The suction and discharge pressures shall be within the limits as specified in Table II.

TABLE II.  Operating pressures.

	Operating state
	Ambient temperature (dry bulb)
	Evaporator Inlet temperature (dry bulb)
	Evaporator Inlet temperature (wet bulb)
	Maximum discharge pressure
	Minimum suction pressure

	A
	120° F
	90° F
	75° F
	425 psig
	50 psig

	B
	120° F
	120° F
	N/A
	470 psig
	50 psig



3.4.  Controls.  Detent controls shall be selected whenever the operational mode requires control operation in discreet steps.  Colors of safety critical indicators shall be yellow for caution, and red for danger.  Other functional controls shall be black.  Stops shall be provided at the beginning and end of the range of, or limits of, positions if the controls are not required to, or should not be operated beyond, the indicated end positions or specified limits.  Direction of control movement shall be consistent with the effect of change; e.g., the movement of a control forward, clockwise, to the right, up or pressing a control, shall turn the equipment or component on, cause the quantity to increase, or cause the effected element to move forward, clockwise, to the right, or up.  Controls shall be designed and located so that they are not susceptible to being moved accidentally, particularly critical controls whose inadvertent operation might cause damage to equipment, injury to personnel or degradation of system functions.  An indication of control activation shall be provided (e.g., snap feel, audible click, or indicator light illumination).


3.4.1.  Mode selector control.  Operation of the air conditioner shall be controlled by a single mode selector switch.  The mode selector switch shall have four modes of operation:  “OFF”, “VENT”, “COOL”, and “HEAT”.  Cycling through the control’s “OFF” position shall be avoided.  The mode selector switch shall control operation of the air conditioner as follows:

	a.
	When the control is in the “OFF” position, the electrical heaters, the fan motors and the compressor shall be de‑energized regardless of the temperature control setting.

	b.
	When the control is in the “COOL” position and the temperature selection control is set at its coolest setting, the evaporator fan motor, the condenser fan motor and the compressor shall be energized.  The electric heater shall be de‑energized.  

	c.
	When the control is in the “HEAT” position and the temperature selection control is set at its warmest setting, the evaporator fan motor and the electric heaters shall be energized.  The condenser fan motor and the compressor shall be de‑energized. When the temperature control setting is satisfied and electrical heater is de-energized, the evaporator fan shall operate for minimum of 1 minute before shutting off to ensure that the electrical heater is cooled down to prevent charring of the insulation of the top cover of the air conditioner.

	d.
	When the control is in the “VENT” position, the evaporator fan motor shall be energized.  The compressor, condenser fan motor, and the electric heaters shall be de‑energized regardless of the temperature selection control setting.



3.4.1.1.  Conditioned‑air thermostat.  The conditioned‑air thermostat shall control the cooling and heating temperatures automatically within (4( F of any preset temperature between 60( to 90( F.  Thermostat bulb and capillary tubing (if used) shall withstand a temperature of 160( F.  The thermostat shall have two labels to indicate:  "COOLER" and "WARMER".


3.4.2.  High pressure cutout.  The high pressure cutout switch shall be set to stop the compressor when the discharge pressure reaches 480 ±10 psig.  The switch shall have a manual reset actuator (located as shown on Figure 1) or an automatic reset actuator.  The switch shall not be reset until the discharge-side pressure has equalized to the suction-side pressure.


3.4.3.  Low pressure cutout.  The low pressure cutout shall be set to stop the compressor when the suction pressure reaches 15 (5 psig.  The switch shall be an automatic reset type, and it shall reactivate the air conditioner when the suction pressure is above the low pressure cutout setting.


3.4.4.  Heater high limit cutout.  The heater high limit cutout shall de‑energize the electrical heating elements in the “HEAT” mode when the temperature of either the evaporator outlet air or the temperature radiated by the heating elements with the evaporator fan shut off reaches 190( +0(/‑5( F.  This switch shall automatically reset when the temperature drops below 120( F.  The interior of the air conditioner shall have no visible smoke or damage. 


3.4.5.  Remote control.  The air conditioner shall have a remote control box which shall be capable of operating the air conditioner both remotely and when installed in the air conditioner.  The mode selector switch and temperature selection control shall be mounted in the remote control box. Connector for the remote control shall be M24308/4-436 as shown in Figure 3. Pin number 13, 14, and 15 of the connector shall not be utilized. The remote control box shall be capable of being mounted on the face of the evaporator section as shown on Figure 1.  It shall be designed to be easily removed and replaced in the evaporator section.  Some means (block‑off assembly, see 6.2) shall be provided to fill the control box space in the air conditioner when the box is removed for remote control operation. 


3.5.  Refrigeration system.


3.5.1.  Refrigeration system type.  The contractor shall select components suitable for use with HFC refrigerants and POE lubricants.  The refrigerant system shall be of the vapor‑cycle type and furnished with a full charge of refrigerant conforming to ARI 700, R‑22.  Material Safety Data Sheets for the refrigerant used under this PD shall be prepared in accordance with FED‑STD‑313, and shall be submitted to the contracting officer (see 6.2). 


3.5.2.  Function.  The evaporator thermal expansion valve shall control the refrigerant flow to the evaporator.  The system shall contain an equalization device capable of equalizing pressure on both sides of the compressor within 5 seconds to ensure no‑load compressor startup.  The system shall not be allowed to startup before equalizing.


3.5.3.  Refrigerant system leakage.  The entire refrigerant system shall withstand pressures up to 480 +/- 10 psig with no detectable refrigerant leakage. 


3.5.4.  Pressure relief.  The air conditioner shall have a mechanism to relieve pressure in a safe location and manner.  This mechanism shall be re‑settable, and shall activate if the system pressure reaches between 550 and 560 psig.  This mechanism is intended to prevent excessive pressure inside the system from causing catastrophic mechanical failure.


3.5.5.  Refrigerant Tubing.  All copper refrigerant tubing shall conform to ASTM B 280.  Tubing shall be installed so that no contact is made between it and any adjacent component or structure.  All tubing bends shall have a minimum centerline bend radius of twice the tube diameter in accordance with SAE AS 33611.  Tube ends shall be flared at all flare nut joints in accordance with SAE J533, single 45( Flare.



3.5.6.  Charging lines.  Two charging lines with manually operated stem shutoff valves shall be provided on the condenser section, one for high side (discharge) and one for low side (suction).  The charging lines shall be mounted such that they can be accessed from the outdoor side while the air conditioner is installed in a shelter or similar application and is operating in a normal manner.  There shall be a separate, covered access port to provide access just for the charging valves.  The charging valves shall have captive protective caps.  The charging lines shall be permanently labeled “H” (discharge/high side) and “L” (suction/low side) with 0.5‑inch letters in accordance with the labeling criteria specified herein (see 3.19).  The cover for the access port shall be labeled to indicate its function.


3.5.7.  Sight glass.  A sight glass shall be provided and installed in the unit.  It shall be mounted such that it is clearly visible while the air conditioner is installed in the shelter or application without having to remove any kind of a cover or access plate.  The sight glass shall indicate moisture in the refrigerant as follows:

	System Condition
	Indicator Color
	PPM at 75 °F
	PPM at 125 °F

	Dry
	Green
	Below 30
	Below 60

	Caution
	Yellow/Green
	30 ‑ 110
	60 ‑ 220

	Wet
	Yellow
	Above 110
	Above 220



3.5.8.  Evaporator and condenser compartment airflow:  The Air conditioner shall be designed to achieve a positive-pressure evaporator compartment (push-through evaporator coil design is required as a minimum) and a negative-pressure condenser compartment.


3.6.  Vibration.  The air conditioner shall be sufficiently rugged to withstand field operation, maintenance, and transport within the environmental conditions specified herein.  When exposed to these conditions, the air conditioner shall show no evidence of structural damage, misalignment or malfunction of components, leaks, fractures, abnormal vibration, or any other irregular operation.


3.7.  Electromagnetic interference (EMI). When specific application requirements are specified in MIL-STD-461E, “Ground” and “Army” shall apply.


3.7.1.  Conducted emissions.  Conducted emissions on power leads shall not exceed the applicable values shown in MIL-STD-461E, Method CE102, conducted emissions, power leads, 10 kHz to 10 MHz.


3.7.2.  Radiated emissions.  Electric field emissions shall not be radiated from the air conditioner or any interconnecting cables in excess of those shown in MIL-STD-461E, Method RE102, radiated emissions, electric field, 2MHz to 1 GHz


3.8.  Noise.  The noise levels produced by the air conditioner shall comply with the following:

	a.
	The noise level on the evaporator side of the air conditioner shall not exceed 65 dB (A) at 1 meter from any point on the perimeter of the evaporator side of the housing.

	b.
	The noise level on the condenser side of the air conditioner shall not exceed 85 dB (A) at 1 meter from any point on the perimeter of the condenser side of the air conditioner.

	c.
	If and only if the specified limits are documented as being clearly beyond the state‑of‑the‑art, selection of another noise limit shall be made by the contracting officer on the basis of system requirements.



3.9.  Reliability and maintainability.


3.9.1.  Reliability.  The mean‑time‑between‑failure (MTBF) shall be 1000 hours.  Cleaning of the air filter shall be permitted.


3.9.2.  Maintenance ratio.  The air conditioner shall have a maintenance ratio of not more than 0.03.


3.9.2.1.  Scheduled maintenance.  The air conditioner shall not require scheduled maintenance more often than every 250 hours of operation.  Scheduled maintenance shall not be required at any level higher than organizational.


3.9.3.  Run‑in.  The air conditioner shall pass a run‑in test.


3.10.  Evaporator compartment.  Air leakage from the evaporator compartment shall not exceed 20 standard cubic feet per minute (scfm) when the evaporator compartment is subjected to an internal static pressure of 1.0-inch wg.


3.11.  Electrical system.  The air conditioner shall be designed to comply with the National Electrical Code (NFPA 70) and UL 1950, and as specified herein.


3.11.1.  Wiring.  Cables and wires shall be secured to ensure that cables or wires do not hinder or obstruct equipment maintenance, and to prevent chaffing from contact with adjacent structures.  Cables and wires shall not be spliced at any point throughout their cable/harness runs.  Electrical isolators shall be used between all wiring and metal components to prevent abrasive action to wire insulation.  Wire bundles shall be tied at 2.00 inches maximum spacing branches and at branch-offs using tie down strap.


3.11.2  Power connector.  The connector for power input to the air conditioner shall be Amphenol (CAGE 77820), part number SM3100R24-79P or an equivalent commercially available connector that shall include a captive cover.  It shall be possible to connect the input power connector to the air conditioner at the evaporator face or the condenser face.  The pin assignments for the power connector shall be as follows:

                PIN      1 PHASE POWER 


              A          Line A                             

                 B         Line B

                 D         Neutral





     E         Ground


3.11.3.  Power conductor color-coding.  The power supply conductors shall be color-coded black, red, white, and green for line A, line B, neutral, and ground, respectively.   


3.11.4.  Wire marking.  All wiring shall be marked to indicate points of origin and ending, using nomenclature which is consistent with the electrical schematics, and wiring diagrams supplied with the air conditioner.


3.12.  Safety.


3.12.1.  General.  The air conditioner shall be designed so that under all conditions of normal use (installation, operation, and maintenance) and under a likely fault condition (including human error), it protects against the risk of electric shock and other hazards.  All hazards shall be eliminated or reduced to the lowest risk level practicable using methods in the following order of precedence: design incorporation of safety devices; incorporation of warning devices and procedures/training.  Catastrophic or critical hazards shall not rely solely on warnings, cautions, or procedures/training for control of risk.  All safety hazards not eliminated through design shall be addressed in the appropriate technical manuals.  Information regarding hazard‑avoiding procedures and safety warning labels on equipment shall be included in all manuals.  The air conditioner shall comply with SEL Form 1183, which shall be appended to the Safety Assessment Report.


3.12.2.  Electrical safety.  The following shall be incorporated into the air conditioner design:


3.12.2.1.  Dangerous voltages and currents.  Operators shall not be exposed to components with voltages exceeding 30 volts (V).  The operator shall not be exposed to stored energy shock at the disconnecting means.  Protection shall be provided to personnel during maintenance and repair to prevent unintentional contact with voltages exceeding 70V.  Current sources exceeding 25A shall be protected from accidental short circuiting.  Capacitors shall be discharged to less than 30V and 20 W‑sec prior to maintainer access.


3.12.2.2.  Grounding.  Hinges and slides shall not be relied upon as the sole means of grounding.  Two resistors in parallel shall be used where resistor networks discharge capacitors, or act as voltage dividers (e.g., between test point and ground).  Equipment leakage current to ground shall not exceed 3.5 mA, when tested IAW ANSI C101.1.  Redundant equipment grounding conductors shall be required where currents exceed 3.5 mA as per government approval.  Equipment grounding shall comply with the requirements of NFPA

70-02, article 250, and the requirements of UL 1950, per 1.6.3 and section 2.5 for Class I equipment.    


3.12.2.3.  Circuit protection. A circuit breaker shall be installed in the air conditioner as shown in Figure 1 which, when activated, will cut off all power into the air conditioner. Fuses shall not be used. If additional capacitors are used, an additional protection may be installed to protect against the possibility of a shorted capacitor damaging either internal wiring or the electrical generator.


3.12.2.4.  Connectors.  All electrically hot contacts shall be socket contacts.  All electrical connectors that must be mated by field users or field maintainers, except for the main power connector, shall be quick‑disconnect type that do not require more than one turn to connect.  All multi‑pin connectors shall be keyed to prevent incorrect mating or insertion.  All protective covers shall be captive.


3.12.3.  Mechanical safety.  The following shall be incorporated into the air conditioner design:

	a.
	The equipment shall provide maximum access and safety to personnel during installation, operation, and maintenance.

	b.
	The air conditioner shall be designed so that it can be moved, handled, and lifted safely. A caution statement: “Unit weighs XXX pounds. Mechanical lift required” shall be marked on the air conditioner.  Components exceeding single person lift limit during maintenance shall be labeled with the total weight and required number of handlers.  Single person lift limit is 37 pounds.  The values are doubled for two person lift limits (uniformly distributed equipment) with 75% added thereafter per person.

	c.
	Pressurized components shall be provided with blowouts or relief valves, which vent in a safe location and manner.

	d.
	All rotating or reciprocating parts and parts subject to high operational temperatures that are of such nature or so located as to be a hazard to operating personnel shall be guarded or insulated to the extent necessary to eliminate the hazard.

	
	



3.13.  Lift provisions.  The air conditioner shall have provisions for lifting.  The lift provisions shall serve as handles for carrying the air conditioner, and as lifting points for sling lifting.  The lift provisions shall be non-protruding, self-retracting and self-concealing.  The minimum inside dimensions shall be 4.75 inches wide by 2.5 inches high.


3.14.  Directional louvers.  The air conditioner shall have directional louvers on the evaporator exhaust.  The louvers shall be adjustable both up‑down and left‑right, and shall also permit flow directly out from the evaporator.


3.15.  Condenser Louver.  The condenser louver shall be located on the rear of the air conditioner as shown on Figure 1.  It shall be designed to automatically open and close.   


3.16.  Evaporator condensate.  No mist or water vapor resulting from condensation on the evaporator coil shall enter the conditioned space (see 6.6).  All condensate shall drain to the exterior of the outdoor side of the air conditioner.  The exterior opening of the condensate drain shall be sealable with a threaded plug. 


3.17.  Fresh air inlet.  A fresh air inlet with a damper shall be provided.  The size of inlet shall be as shown on Figure 1.  The inlet shall provide fresh air from the exterior of the air conditioner and be installed in the condenser section of the air conditioner in such a way as to facilitate conditioning of the fresh air.  The damper shall be controlled from the indoor side of the air conditioner, and shall be labeled to indicate fully open and fully closed positions.  The damper shall be as close as is feasible to the exterior opening of the inlet, so as to prevent Biological and Chemical (BC) contamination of the inlet, and to facilitate BC decontamination of the inlet and damper.  The damper shall be designed so that the normal operation position is closed, but have the capability of being locked open.  When closed, absolutely no air shall pass through the inlet.


3.18.  Material protection.  No deterioration, corrosion, or damage to materials or material finishes shall be observed as a result of exposure to the environmental conditions specified herein.  The air conditioner shall be fabricated from compatible materials, inherently corrosion resistant or treated to provide protection against the various forms of corrosion and deterioration that may be encountered in any of the applicable operating and storage environments to which the air conditioner may be exposed.

3.18.1.  Fungus and moisture resistance.  The electrical circuitry, including all components and connections shall be protected from the effects of fungus growth and moisture.  Hermetically sealed components shall not be treated for fungus growth and moisture.  The contractor shall provide  documentation which lists all of the electrical system pieces/parts/components, indicates which are hermetically sealed, and identifies the treatment used on each of the components that are not hermetically sealed (see 6.2).


3.18.2.  Treatment and painting.  All parts shall be cleaned, treated, and painted.  Exterior surfaces shall be painted with a chemical agent resistant coating (CARC) Lusterless Green 383 in accordance with MIL-C-46168 or MIL-C-53039 (FED-STD-595 Color No. 34094).  All coatings shall be obtained from a Qualified Products List (QPL) source.

3.18.3.  Externally exposed surfaces.  No deterioration, corrosion, or damage to treatment of externally exposed surfaces shall be observed.  All externally exposed surfaces of the air conditioner shall be cleaned, treated, and painted unless otherwise specified herein.  Painted surfaces shall be free of defects such as blisters, thin spots, lumps, scratches, runs and sags.  


3.18.4.  Unpainted surfaces.  No deterioration, corrosion, or damage to treatment of unpainted surfaces shall be observed.  The interiors of the condenser, evaporator, and control box shall be cleaned and treated, but shall not be painted.  All sheet metal interior to the air conditioner, i.e. fan shrouds, ducts, brackets, etc., shall be cleaned and treated but shall not be painted.  Cables, wiring, controls, heater coils, refrigerant coils, refrigerant system components, electrical system components, refrigerant lines and hoses, identification plates, instruction plates, data plates, schematics and wiring diagram, control panel, labels, air filters, connectors, refrigerant connectors, nuts, bolts, washers and any rubber components, plastics or fabric shall not be CARC painted.

  3.18.5. Recovered materials. For the purpose of this requirement, recovered materials are those materials which have been collected from solid waste and reprocessed to become a source of raw materials, as distinguished from virgin raw materials. The components, pieces and parts incorporated in the air conditioner may be newly fabricated from recovered materials to the maximum extent practicable, provided the air conditioner produced meets all other requirements of this Purchase Description. Used, rebuilt or remanufactured components, pieces or parts shall not be incorporated into the air conditioner. 

  3.18.6. Identification of materials and finishes. The contractor shall identify the specific material, material finish, or treatment for use with component and subcomponent, and shall make information available upon request to the contracting officer or designated representative.

  3.18.7. Dissimilar metals. Dissimilar metals shall not be used in intimate contact with each other unless protected against galvanic corrosion. Dissimilar metals and methods of protection are defined and details in MIL-STD-889. 


3.19.  Marking and labeling.


3.19.1.  General.

	a.
	Marking shall be as permanent as the normal life expectancy of the marked item, and shall be capable of withstanding the environmental conditions and cleaning procedures for the marked item.

	b.
	The method of marking shall be such that it will not adversely affect the life and utility of the marked item.

	c.
	All markings shall be capital letters with letter height of at least 0.16‑inch, except as specified herein, or shall be easily interpretable icons.  Numerals shall be Arabic, except when Roman numerals are used for type designation in specifications or standards.  Text type shall be Gothic No. 2 or equivalent.

	d.
	Variable controls, such as temperature controls, shall be labeled with a symbol for a continuously variable control conforming to SAE J1362, symbol 8.7.3.

	e.
	No deterioration, corrosion, or damage to any marking, labels, information plates, or the plates and fasteners utilized for marking shall be observed when the air conditioner is subjected to the conditions specified herein.

	f.
	Marking materials creating hazardous conditions shall not be used.



3.19.2.  Information plates.  The following information plates shall be permanently attached to the air conditioner:  identification plate, refrigeration system schematic, electrical schematic, and wiring diagram.  All marking on these information plates shall be 0.25‑inch high.


3.19.2.1.  Identification plate.  The contractor shall provide an identification plate for the air conditioner.  It shall conform to A‑A‑50271, composition A, B, or C.  The marking color shall be white or silver on a black background.  The identification plate shall be permanently attached to the housing in a location where it is visible.  It shall include the following information:

	a.
	Serial number

	b.
	Manufacturer’s name

	c.
	Date of manufacture (month/year)

	d.
	Contract number

	e.
	National Stock Number

	f.
	Item nomenclature (AIR CONDITIONER, 18,000 Btu/r HORIZONTAL COMPACT, 230 Volts, 1 phase, 50/60 Hz)

	g.
	Model number

	h.
	Type of refrigerant (R‑22)

	i.
	The refrigerant charge or amount in pounds and ounces (e.g., 7 lb. 6 oz)

	j.
	Weight (in pounds)



3.19.2.2.  Schematics and wiring diagram.  An electrical schematic, refrigeration system schematic, and wiring diagram shall be photoetched on plates conforming to A‑A‑50271, composition C.  These plates shall be permanently attached to the air conditioner housing in a location such that they are visible.  Identification markings of control devices and connections shall be shown on all diagrams and shall coincide with markings on all items, which are identified in the applicable schematic or wiring diagram.


3.19.3.  Safety markings and labels.  Safety markings and labels shall be provided identifying any potential hazards to personnel.  Safety markings and labels shall comply with ANSI Z535.4, UL 1950, or UL 969.  voltages in excess of 70V shall use the signal word “WARNING”.  Safety labels shall not be placed on the barrier or access doors.


3.19.4.  Labeling.


3.19.4.1.  General.  Labels shall be provided to identify operator or maintainer related controls, displays, access covers, refrigerant lines, and cable connectors, except where it is obvious to the operator what an item is and its function and operation.  Controls shall be labeled to indicate functional result of control movement (e.g., “ON”, “OFF”, “INCREASE”, etc.).  All labels shall be capital letters with letter height of at least 0.16 inch or shall be easily interpretable icons.  Labeling may be accomplished by marking directly on the item itself, or by mounting of a label with the pertinent information.


3.19.4.2.  Items requiring labeling.  At a minimum, the following items in the air conditioner shall be labeled:

	a.
	Refrigerant charging valves.  The suction‑side and discharge‑side valves shall be labeled as per 3.5.6.

	b.
	Refrigeration components.  At a minimum, refrigeration components shall be labeled with identification marking correlating to the refrigeration system schematic.  They shall also be labeled with the component’s vendor information and mechanical and electrical characteristics to the extent that it is practicable.

	c.
	Electrical components.  At a minimum, electrical components shall be labeled with identification marking correlating to the electrical schematic and wiring diagram.  They shall also be labeled with the component’s vendor information and electrical characteristics to the extent that it is practicable.

	d.
	Altered items.  The contractor shall label the item with, at a minimum, a contractor‑unique parts number for use in obtaining spare and repair parts.  The item shall also be labeled with the component’s mechanical and electrical characteristics to the extent that it is practical.  The item vendor’s information shall not be removed.

	e.
	Other repairable and replaceable components shall be labeled with unique part numbers for use in obtaining spare and repair parts.



3.19.4.3.  Human factors for labeling.


3.19.4.3.1.  Standardization.  Labels shall be located in a consistent manner throughout the equipment.


3.19.4.3.2.  Abbreviations.  Only standard abbreviations shall be used and only if complete words will not fit the available space.  Capital letters shall be used.  Periods shall be omitted except when needed to preclude misinterpretation.  The same abbreviation shall be used for all tenses and for both singular and plural forms of a word.


3.19.4.3.3.  Label colors.  The label color shall be either white text on a black background, or black text on a green No. 383 background, in accordance with FED‑STD‑595.


3.20.  Human performance and human factors engineering (HFE).  The air conditioner shall comply with all of the following human performance and HFE criteria:


3.20.1.  Human performance.  The air conditioner shall be operable and maintainable by the 5th through 95th percentile soldier dressed in the Battle Dress Uniform (BDU), cold‑wet weather protective clothing, and protective ensemble for Mission Oriented Protective Posture (MOPP) Levels I through IV (see 6.7).  The air conditioner shall also minimize personnel and training requirements within the limits of time, cost and performance trade‑offs.


3.20.2.  HFE.  The air conditioner design shall conform to Army accepted HFE criteria.  The major aspects of those criteria relevant to air conditioners are:


3.20.2.1.  Fail-safe design.  A fail-safe design shall be provided for all aspects of the air conditioner that may result in damage to equipment or injury to personnel.


3.20.2.2.  Simplicity of design.  The air conditioner shall represent the simplest design consistent with functional requirements and expected service conditions.  It shall be capable of being operated, maintained and repaired in its operational environment by personnel with a minimum of training.


3.20.2.3.  Hot surfaces.  The air conditioner design shall not permit any momentary body contact with any plastic surface that has a temperature greater than 140° F.  The design shall not permit any prolonged body contact with any metal surface that has a surface temperature of more than 120° F.  A danger label shall be displayed where this condition cannot be met.


3.20.2.4.  Design for maintainer.  The air conditioner shall be designed for ease of maintenance.  Standard parts shall be used whenever practicable.  Mission critical items, which require rapid maintenance, shall be most accessible.  When relative criticality is not a factor, items requiring most frequent access shall be most accessible.  High failure rate items shall be accessible for replacement without moving non‑failed items.  Items shall be so located and mounted that access to them can be achieved without danger to personnel from electrical charge, heat, moving parts, chemical contamination, etc.  Repairs to be made at the organizational level shall require no more than 4 hours to conduct.  Repairs to be made at the direct support level and the general support level shall require no more than 12 hours to conduct.


3.20.2.4.1.  Special tools.  The air conditioner shall be maintainable using only the tools specified in SC 5180‑90‑CL-N18‑HR to perform maintenance or installation/removal of the air conditioner.


3.20.2.4.2.  Error proof design.  Provision to preclude improper assembly or installation shall include the following:

	a.
	Physical measures to preclude interchange of items of a same or similar form that are not in fact functionally interchangeable.

	b.
	Physical measures to preclude improper mounting of units or components.

	c.
	Measures (e.g., coding) to facilitate identification and interchange of interchangeable items.  Measures (e.g., alignment pins) to facilitate proper mounting of items. 

	d.
	Measures to insure that identification, orientation, and alignment provisions include cables and connectors.



3.20.2.4.3.  Captive fasteners.  Captive fasteners shall be used where dropping or loss of such items could cause damage to equipment or create a difficult or hazardous removal problem.  Captive fasteners shall also be provided for access covers and the remote control box, which require frequent removal.


3.21.  Workmanship.


3.21.1.  Metal fabrication.  Metal used in fabrication shall be free from kinks and sharp bends.  The straightening of material shall be done by methods that will not cause injury to the material.  Corners shall be square and true.  All bends shall be made by controlled means to ensure uniformity of size and shape.  Precaution shall be taken to avoid overheating materials.  Heated steel shall be allowed to cool slowly.  External surfaces shall be free of burrs.  All exposed edges and corners shall be rounded to a minimum of 0.03-inch radius.  Sharp edges and corners that present a personal safety hazard or potential damage to equipment during usage shall be suitably protected or rounded to a minimum radius of 0.5-inch.


3.21.2.  Welding.  Welding shall be done in accordance with AWS D1.1, AWS D1.2, and/or ASME Boiler and Pressure Vessel Code, as applicable.  Welders shall be certified as per the applicable code.  Certification shall be made available to the Contracting Officer or designated representative for review.


3.21.3.  Brazing.  Brazing shall be done in accordance with AWS B2.2 or ASME Boiler and Pressure Vessel Code, as applicable.  During the brazing operation, care shall be exercised to protect all components from deformation and damage.  Flux shall not be present in the refrigerant system and heavy beads and fillets of braze material shall be avoided.


3.21.4.  Bolted connections.  Bolted holes shall be accurately formed and shall have burrs removed.  Washers or lock washers shall be provided where necessary.  Matching thread areas securing bolts conforming to SAE J429 or capscrews shall be of sufficient strength to withstand the tensile strength of the bolt.  All fasteners shall be correctly torqued and shall have full thread engagement.


3.21.5.  Riveted connections.  Riveted connections shall be in accordance with SAE J492 and rivets shall fill the holes completely.  The upset rivet heads shall be full, neatly made, concentric with the rivet holes, and in full contact with the surface of the member.


3.21.6.  Interchangeability.  All parts having the same part number shall be functionally and dimensionally interchangeable.  Interchangeable parts are defined as two or more parts possessing such functional and physical characteristics as to be equivalent in performance and durability and capable of being exchanged one for the other without alteration of the parts themselves or adjoining parts, except for adjustment, and without selection for fit or performance.


3.22.  Cover, condenser side.  The cover shall be attached to and removable from the air conditioner.  The cover shall be capable of being rolled up and secured in place; or of being unrolled and fastened easily (i.e., by zipper or quarter‑turn fastener) to cover the condenser.  The cover shall be waterproof, flame resistant, and oil resistant.  The color shall be identical to the color of the air conditioner (see 6.2).  The minimum initial breaking strength shall be 225 lbs.  The minimum tearing strength shall be 38.0 lbs.


4.  VERIFICATION


4.1.  Classification of inspections.  The inspection requirements specified herein are classified as follows:


a.  First article inspection (see 4.2).


b.  Quality conformance inspection (see 4.3).


4.2.  First article inspection.  The first article shall consist of 5 units.


4.2.1.  First article examination.  The first article air conditioners shall be examined as specified in 4.4.  Presence of one or more defects shall be cause for rejection.


4.2.2.  First article tests.  The first article air conditioners shall be subjected to the tests marked “X” in columns B through F of Table III.  Failure of any test shall be cause for rejection.


4.3.  Quality conformance inspection.


4.3.1.  Examination.  Each air conditioner shall be examined as specified in 4.4.  Presence of one or more defects shall be cause for rejection.


4.3.2.  Test.  Each air conditioner shall be subjected to the tests marked “X” in column G of Table III.  Failure of any test shall be cause for rejection.


4.4.  Examination procedure.  The air conditioner(s) shall be examined for the following defects:

	101.
	Parts or components missing or damaged (see 3.1).

	102.
	Nonconformance to the figures (see 3.1.1). 

	103.
	Weight of air conditioner not as specified (see 3.1.2).

	104.
	Block‑off assembly not as specified (see 3.4.5).

	105.
	Pressure relief valve not as specified (see 3.5.4).

	106.
	Refrigerant system and tubing not as specified (see 3.5.1 and 3.5.5).

	107.
	Charging lines not as specified (see 3.5.6).

	108.
	Sight glass not as specified (see 3.5.7).

	109.
	Power connector not as specified (see 3.11.2).

	110.
	Electrical system color coding and marking not as specified (see 3.11.3 and 3.11.4).

	111.
	System safety not as specified (see 3.12).

	112.
	Lift provisions not as specified (see 3.13).

	113.
	Louvers for evaporator discharge not as specified (see 3.14).

	114.
	Condenser louver not as specified (see 3.15).

	115.
	Missing or improperly fitting plugs for condensate drains (see 3.16).

	116.
	Fresh air inlet not as specified (see 3.17).

	117.
	Material and finish not as specified (see 3.18).

	118.
	Electrical circuitry not protected from the effects of moisture and fungus growth (see 3.18.1).

	119.
	Color not as specified (see 3.18.2).

	120.
	Treatment and painting not as specified.  (see, 3.18.2, 3.18.3, and 3.18.4).

	121.
	Marking not as specified (see 3.19).

	122.
	Identification plate missing or not as specified (see 3.19.2.1)

	123.
	Electrical and refrigeration schematics and wiring diagram not as specified (see 3.19.2.2).

	124.
	Labeling human factors not as specified (see 3.19.4.3).

	125.
	Human factors engineering not as specified (see 3.20).

	126.
	Workmanship not as specified (see 3.21).

	127.
	Condenser side cover not as specified (see 3.22).

	128.


	Dissimilar metals are not effectively insulated from each other (see 3.18.7).

	129.
	Used, rebuilt or remanufactured components, pieces or parts incorporated in the air conditioner (see 3.18.5).

	
	



4.5.  Tests.


4.5.1.  Test schedule.  The test events marked “X” shall be performed on the first article and production units as specified in Table III.

TABLE III.  Test schedule.

	
	First Article Test Unit #
	Qual Conf
	Test
	Test Paragraph
	Requirement Paragraph

	
	1
	2
	3
	4
	5
	
	
	
	

	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	1
	X
	X
	X
	X
	X
	X
	Examination
	4.4
	3.1, 3.1.1, 3.1.2, 3.4.5, 3.5.4, 3.5.5, 3.5.6, 3.5.7, 3.11.2, 3.11.3, 3.11.4, 3.12, 3.13, 3.14, 3.15, 3.16, 3.17, 3.18, 3.18.1, 3.18.2, 3.18.3, 3.18.4, 3.19, 3.19.2.1, 3.19.2.2, 3.19.4.3, 3.20, 3.21, 3.22

	2
	X
	X
	X
	X
	X
	X
	Controls
	4.5.4
	3.4.1, 3.4.1.1, 3.4.2, 3.4.3, 3.4.4, 4.5.2

	3
	X
	X
	X
	X
	X
	X
	Refrigerant System Pressure
	4.5.5
	3.5.1, 3.5.3

	4
	X
	‑
	‑
	‑
	‑
	‑
	EMI
	4.5.7
	3.3.5.1, 3.4.1, 3.4.1.1, 3.7.1, 3.7.2, 4.5.2

	5
	X
	X
	X
	X
	X
	X
	Evaporator compartment air leakage
	4.5.10
	3.10

	6
	X
	‑
	‑
	‑
	‑
	‑
	Cooling Capacity
	4.5.3.1
	3.3.1, 3.3.7, 3.3.5.1, 3.3.5.2, 3.4.1, 3.4.1.1, 4.5.2

	7
	X
	‑
	‑
	‑
	‑
	‑
	Airflow
	4.5.3.2
	3.3.2, 3.3.5.1, 3.3.5.2, 3.4.1, 3.4.1.1, 4.5.2

	8
	‑
	X
	‑
	‑
	‑
	‑
	High Temperature Operation - cooling
	4.5.3.3.1
	3.3.3.1, 3.3.7, 3.3.5.1,  3.4.1, 3.4.1.1, 4.5.2

	9
	X
	-
	-
	-
	-
	-
	Coil Frost
	4.5.3.3.2.1
	3.3.3.2.1

	10
	-
	X
	-
	-
	-
	-
	Low Temperature

Operation -

cooling
	4.5.3.3.2.2
	3.3.3.2.2, 3.3.5.1, 3.4.1, 3.4.1.1, 4.5.2

	11
	X
	‑
	‑
	‑
	‑
	‑
	Heating Capacity
	4.5.3.4.1
	3.3.4.1, 3.3.5.1, 3.3.5.2, 3.12.2.2, 3.4.1, 3.4.1.1

	12
	-
	X
	-
	-
	-
	-
	Low Temperature

Operation-

Heating
	4.5.3.4.2
	3.3.4.2

	13
	X
	X
	‑
	‑
	‑
	‑
	In‑Rush current
	4.5.3.5
	3.3.5.2

	14
	X
	-
	-
	-
	-
	-
	Tilted Operation
	4.5.3.6
	3.3.6, 4.5.3.6.2

	15
	‑
	X
	‑
	‑
	‑
	‑
	Vibration
	4.5.6
	3.4.1, 3.4.1.1, 3.5.3, 3.6



	16
	‑
	‑
	X
	X
	X
	‑
	Reliability
	4.5.9.1
	3.3.7, 3.3.5.1, 3.3.5.2, 3.4.1, 3.4.1.1, 3.5.3, 3.9.1, 3.9.2

	17
	‑
	‑
	X
	X
	X
	‑
	Maintainability
	4.5.9.2
	3.9.2

	18
	X
	X
	‑
	‑
	‑
	X
	Run‑in
	4.5.11
	3.3.4, 3.3.7, 3.3.5.1, 3.3.5.2, 3.4.1, 3.4.1.1, 3.5.3, 3.9.3

	19
	X
	‑
	‑
	‑
	‑
	‑
	Noise Test
	4.5.8
	3.8



4.5.2.  Conditions.  Unless otherwise specified herein, the following conditions shall apply:

	a.
	Unless otherwise specified herein, tests shall be conducted using 230 V, 1 phase, 60 Hz input electrical supply.

	b.
	The frequency tolerance for all tests shall be ±1 percent.

	c.
	All electrical cables with connectors, refrigerant hoses with connectors, and instrumentation with related materials (i.e., thermocouple wires, test leads, etc.) shall be provided for each test specified herein.

	d.
	No braces, insulating or sealing materials, tiedown devices, or other items that are not inherently a part of the air conditioner shall be employed.

	e.
	No alignment of components, addition of refrigerant, or other servicing shall be performed on the preproduction or production air conditioners after testing of the air conditioner has begun.

	f.
	Tests shall be conducted with grills, filters, and mist eliminators in place.

	g.
	Components subject to atmospheric corrosion shall not be treated with any treatment such as grease or oil to meet test requirements.

	h.
	All air conditioners shall contain a full charge of refrigerant R‑22.

	i.
	In the event of test interruption, the contractor shall note the cause of the interruption and the time into test of the interruption.  If the interruption was caused by an air conditioner failure, the test shall be considered failed.  If the interruption is caused by some other reason, the entire test procedure shall be repeated.

	
	



4.5.3.  Performance.


4.5.3.1.  Cooling capacity.  Capacity tests shall be conducted using the instruments, apparatus, and procedures specified in ASHRAE Standard 16 and paragraph 4.5.3.5.  The air conditioner shall be operated in the “COOL” mode with the temperature selection control at the coolest setting.  Prior to the capacity tests, thermocouples shall be installed at the thermal expansion valve bulb, [quench valve bulb, quench valve discharge line, bypass valve discharge line (if used)], liquid line at the expansion valve inlet, and hot gas compressor discharge line (if used).  The thermocouples shall be completely insulated to prevent ambient temperatures from affecting their accuracy.  In addition to the data required by the applicable ASHRAE standards, temperatures obtained from the above thermocouples shall be recorded at the same time that the ASHRAE data are recorded.  These temperatures shall be used, in the event of capacity test failures, to troubleshoot the refrigeration system.  After completion of the capacity test, perform an inrush test by cycling the thermostat between the warmest setting and back to the coolest setting.  In the event that the thermostat doesn’t cycle the unit, the indoor room temperature shall be dropped at 2 (F intervals until the thermostat controls the unit, and the inrush test shall be performed at that temperature.   Inrush shall be measured during five (5) cycles of the thermostat. Nonconformance to any of the following shall constitute failure of this test:  3.3.1, 3.3.7, 3.3.5.1, 3.4.1, 3.4.1.1, 3.3.5.2, or 4.5.2.


4.5.3.2.  Airflow.  Airflow tests shall be conducted using the instruments, apparatus, and procedures specified in ANSI/AMCA 210 with the air conditioner mode select switch position on “VENT”.  Nonconformance to any of the following shall constitute failure of this test:  3.3.2, 3.3.5.1, 3.3.5.2, 3.4.1, 3.4.1.1, or 4.5.2.


4.5.3.3.  Cooling operating temperature. 


4.5.3.3.1 High temperature operation.  Prior to the high temperature operation test thermocouples shall be installed at the evaporator air intake, condenser air intake, compressor discharge, liquid line and compressor suction line.  Subject the entire air conditioner to an ambient temperature of not less than 120( F for a period of 4 hours.  After completion of the exposure period and prior to cooling mode operation, nowhere shall air temperature be less than 120( F.  The air conditioner shall be started and operated in the “COOL” mode with the temperature control at the coolest setting, for a period of not less than 1 hour with air entering the evaporator and condenser at 120( +3(/-0( F.  Temperatures obtained from the above thermocouples, suction pressure, and discharged pressure shall be recorded at 10‑minute intervals throughout the one-hour operation. Repeat test as noted above, but with a 50 Hz electrical power source. Nonconformance to any of the following shall constitute failure of this test: 3.3.3.1, 3.3.7, 3.3.5.1, 3.4.1, 3.4.1.1, or 4.5.2.


4.5.3.3.2.  Low temperature operation cooling.


4.5.3.3.2.1.  Coil frost.  Operate the air conditioner continuously for 4 hours in the “COOL” mode with the temperature control at the coolest setting in an ambient temperature of 55( (5( F, with air at 70( (2( F dry bulb, and

60( (3( F wet bulb, entering the evaporator.  Immediately following the 4 hour operation, inspect the evaporator coil.  Any evidence of ice or frost on the finned area of the evaporator coil, or failure of the air conditioner to operate and provide cooling for 4 hours shall constitute failure of this test. Brief, internally-initiated shutdowns (less than 2 minutes) of the unit for coil defrost and automatic restarting in the cool mode are acceptable.


4.5.3.3.2.2.  Low temperature operation.  The air conditioner shall be installed as specified in ASHRAE 16.  Prior to the low temperature operation test thermocouples shall be installed at the evaporator air intake, condenser air intake, compressor discharge, liquid line and compressor suction line. Place the air conditioner in a test chamber, with the air conditioner front (evaporator) exposed to a temperature of 70( (5( F and the rear (condenser) exposed to 0( (2( F.  With power connected to the air conditioner, maintain the temperature for a 10-hour soak period.  After completion of the exposure period, the air conditioner shall start and operate in the “COOL” mode with the temperature control at the coolest setting, for a period of not less than 1 hour with air at 70( (5( F entering the evaporator, and the air at 

0( (2( F entering the condenser.  Temperatures obtained from the above thermocouples, suction pressure, and discharged pressure shall be recorded at 10‑minute intervals throughout the one-hour test.  Nonconformance to any of the following shall constitute failure of this test: 3.3.3.2.2, 3.3.5.1, 3.4.1, 3.4.1.1, or 4.5.2.


4.5.3.4.  Heating.

   4.5.3.4.1.  Heating capacity.  The test shall be conducted in any ambient temperature between 75( +/- 10( F.  Prior to recording any data, operate the air conditioner for a period of not less than one hour with the mode selector switch turned to the “HEAT” position at warmest temperature setting.  Calculate the heating capacity using the following equation:

QH = 3.414 X W

where QH = Heating capacity in Btu/hr

W = Power input (Watts)

Measure the power input (W) to the air conditioner and the electrical leakage current (A) from the air‑conditioner casing to ground.  Leakage current shall be measured utilizing the method outlined in ANSI C101, results are to be reported in the Safety Assessment Report. Nonconformance to any of the following shall constitute failure of this test: 3.3.4.1, 3.3.5.1, 3.3.5.2, 3.4.1, 3.4.1.1, or 3.12.2.2. 

   4.5.3.4.2.  Low temperature operation.  Prior to the low temperature operation test, thermocouples shall be installed at the evaporator air intake.  Subject the entire air conditioner to -50( (5( F for a period of not less than 4 hours.  After completion of the exposure period, start and operate the air conditioner in “HEAT” mode with the temperature control at the warmest setting for a period of not less than 1 hour with air at -50( (5( F entering the evaporator.  Measure the current draw to determine that heating elements are energized and operating.  Temperatures obtained from the above thermocouples and current draw shall be recorded at 10‑minute intervals throughout the one-hour test.  Turn the air conditioner off for a period of not less than 15 minutes.  While maintaining the -50( (5( F temperature, restart and operate the air conditioner in the heat mode of operation for a period of not less than 15 minutes.  Inability of the air conditioner to start, operate or restart in the heat mode shall constitute failure of this test.


4.5.3.5.  In‑rush current.  The air conditioner shall be started at the temperature conditions and control modes specified herein (see 4.5.3.1).  The in‑rush current during thermostat cycling shall be recorded.  The test instrument used shall be capable of collecting a minimum of 10,000 samples per second.  Inrush current should not last longer than 2-3 ms. Nonconformance to 3.3.5.2 shall constitute failure of this test.


4.5.3.6. Tilted Operation.  

   4.5.3.6.1.  Procedure.

   Step 1.  The test shall be conducted in any ambient temperature of

            75( +/- 10 (F.

   Step 2.  Position the air conditioner with the bottom at a slope of 5  

            degrees from the horizontal.

   Step 3.  Operate the air conditioner in the “COOL” mode at coolest

            setting for a period of not less than 90 minutes.  During

            operation, observe the unit for condensate drainage and

            moisture “carryover” from the evaporator into the

            conditioned space.  The results of this observation shall be 

            recorded.

   Step 4.  After completion of step 3, examine the interior of the air

            conditioner for pooling of water.  The results of this

            examination shall be recorded.

   Step 5.  Repeat steps 3-4 with each of the other three faces tilted 

            upward at a 5 degree angle.

   4.5.3.6.2.  Failure criteria.  The following shall constitute failure of this test:

a. Nonconformance to 3.3.6.

b. Failure of the air conditioner to start and operate as specified 

herein.

c. Evidence of any of the following:  Condensate not draining out 

of the unit in the prescribed manner, pooling of water anywhere in the evaporator section, or moisture “carryover” into the conditioned space.


4.5.4  Controls.


4.5.4.1.  Controls test.  Unless otherwise specified herein, the air conditioner shall be operated at an ambient temperature of 75( ±10° F.  A digital multimeter shall be used to verify the energized status (on or off) of each component in each mode.  The air conditioner shall be operated in each of its operational modes ("COOL", "HEAT", "VENT", "OFF") with the temperature selection control set to the warmest and then to the coolest setting for 1 minutes per temperature control setting, except that the test does not need to be conducted in the “OFF” mode at the warmest setting.  Record current draw for each phase (amps) for each test run.  Repeat test as noted above, but with a 50 Hz electrical power source. Nonconformance to any of the following shall constitute failure of this test: 3.4.1, 3.4.1.1, or 4.5.2.

4.5.4.2.  High pressure cutout.  The high pressure cutout shall be tested in the air conditioner with the air conditioner operating in the cooling mode at the coolest temperature setting.  The condenser airflow shall be gradually blocked off until the high pressure cutout activates.  Upon activation of the cutout, the compressor shall be de‑energized.  The pressure at which the cutout activates shall be recorded.  Nonconformance to 3.4.2 shall constitute failure of this test.


4.5.4.3.  Low pressure cutout switch.  Electrically connect a continuity meter to the pins of the low pressure switch.  The meter shall show a closed circuit.  Connect a low pressure gauge to the suction service valve.  Refrigerant charge shall be gradually bled (recover in accordance with Clean Air Act regulations) from the unit while constantly monitoring the suction pressure and continuity meter.  The continuity meter shall show an open circuit when the suction pressure reduces to the low pressure specified in 3.4.3.  The pressure at which the cutout activates shall be recorded.  Nonconformance to 3.4.3 shall constitute failure of this test. (Note: Bench test, on the switch only, may substitute the above procedure to avoid refrigerant-bleeding process. The same recording requirement and failure criteria shall apply.)


4.5.4.4.  Heater high limit cutout.  Install a thermocouple in the evaporator compartment adjacent to the heater high limit cutout switch. The air conditioner shall be operated in the “HEAT” mode with the temperature control at the warmest setting at an ambient temperature of 75( ± 10°F.  After 15 minutes of operation, only the evaporator fan motor shall be de‑energized to activate the heater high‑limit cutout mechanism.  Upon actuation of the cutout, the heater coils shall be de‑energized.  The temperature at which the heater high limit cutout activates shall be recorded.  Remove the covers and inspect the unit for visible smoke or damage. Nonconformance to 3.4.4 shall constitute failure of this test.


4.5.5.  Refrigerant system testing.


4.5.5.1.  Refrigerant system pressure.   Charge the refrigerant system to 480 ( 10 psig with dry nitrogen containing refrigerant gas.  A visual inspection of the refrigerant system shall be conducted, concentrating on deformation of any system components.  Reduce the pressure to 300 (5 psig.  A leakage test shall be conducted in accordance with 4.5.5.2.


4.5.5.2.  Refrigerant system leakage.  The air conditioner refrigerant system shall be tested for leakage at an ambient temperature of 75( ± 10° F.  Calibrate the leak detector for the type of gas and percentage of mixture employed and set the detector to indicate a leakage rate of 0.1 ounce per year corrected to the percentage of the mixture.  Check the entire refrigerant system for leaks.  Any detectable refrigerant leak or any permanent deformation of any component in the refrigerant system shall constitute failure of this test.


4.5.6.  Vibration.  Conduct the vibration test as specified in 4.5.6.1 to the following conditions:

	a.
	Category:  Test item shall be categorized as equipment installed in ground vehicles.

	b.
	Apparatus:  Any vibration ‑ inducing equipment with required instrumentation capable of satisfying the test conditions is acceptable.

	c.
	Applicable test:  Sinusoidal cycling (see 4.5.6.1)

	d.
	Test time schedule (per axis):

	
	(1)
	Sinusoidal cycling time ‑ 30 minutes (min) per axis.

	
	(2)
	Maximum cycling time ‑ 60 min, total.

	
	(3)
	Sweep time ‑ 12 min, range 5‑200‑5 hertz (Hz).  Sweep time shall be increased by 3 min if test frequency goes to 2 Hz.

	e.
	Test level curve:  See Figure 7.

	f.
	The air conditioner shall not be operated during this test and shall be mounted by bolts using the mounting plates provided in the bottom.  Auxiliary braces, straps, or other tiedown devices, other than those specified herein, shall not be employed to secure the air conditioners to the test apparatus.  No blocking or tiedown of internal components shall be employed.  Removable panels and access doors shall be in place during all testing.  With the air conditioner mounted, there shall be no resonance inherent in the test apparatus at the frequencies and acceleration levels specified for this test.  During the test, the base of the air conditioner shall remain in a horizontal plane.  Accelerometers shall be mounted on the test apparatus immediately adjacent to the four corners of the base of the air conditioner.  The four accelerometers shall be connected into an electric or electronic network which shall average the accelerometers’ output signals into a single indicated “g” level of the magnitude specified for this test.  After completion of each test axis, conduct the controls test specified in 4.5.4.1 and the refrigeration system leak test specified in 4.5.5.2.



4.5.6.1.  Sinusoidal vibration test.  The vibration shall be applied along each of the three orthogonal axes of the test item in accordance with the test level, frequency range, and times specified in 4.5.6.  The frequency of applied vibration shall be swept over the specified range logarithmically in accordance with Figure 7.  The specified sweep time is that of an ascending plus a descending sweep and is twice the ascending sweep time shown on Figure 7 for the specified range.  The vibratory accelerator level or double amplitude of the test curve shall be maintained at the test item mounting points.


4.5.6.2.  Basis of failure.  Any of the following shall constitute failure of this test.

	a.
	Nonconformance to 3.4.1, 3.4.1.1, 3.5.3, or 3.6.

	b.
	Evidence of structural damage, misalignment or malfunction of components, leaks, fractures, abnormal vibration, or any other irregular operation.



4.5.7.  Electromagnetic interference (EMI). The air conditioner shall be tested in accordance with MIL‑STD‑461E using test methods RE102 and CE102 as follows:


a.  Steady‑state.  The controls of the air conditioner shall be set for the following modes of operation at steady‑state conditions:

	(1)  “COOL” mode, coolest temperature setting.

	(2)  “COOL” mode, warmest temperature setting.

	(3)  “HEAT” mode, warmest temperature setting.

	(4)  “HEAT” mode, coolest temperature setting.



b.  Transient.  Transient durations shall be measured when the air conditioner controls are switched between the following modes:

	(1)  “OFF” to “VENT”.

	(2)  “VENT” to “COOL”, coolest temperature setting.

	(3)  “COOL” mode, temperature selection changed from coolest to warmest.

	(4)  “COOL” mode, temperature selection changed from warmest to coolest.

	(5)  “HEAT” mode, temperature selection changed from coolest to warmest.

	(6)  “HEAT” mode, temperature selection changed from warmest to coolest.



4.5.7.1.  Basis of failure.  One or more of the following shall constitute failure of the electromagnetic interference test:  

	a.
	Steady‑state emissions in excess of those given in the applicable section of MIL-STD-461E.

	b.
	Transient emission above the limits specified in the applicable section of MIL-STD-461E.

	c.
	Nonconformance to 3.3.5.1, 3.4.1, 3.4.1.1, 3.7.1, 3.7.2, or 4.5.2.



4.5.8.  Noise test.


4.5.8.1.  Test site.  The test site shall be either an anechoic chamber or a uniform flat grass surface, free of snow, ice or vegetation over 0.15 meter tall; it shall be free of reflecting surfaces such as buildings, trees, or hillsides within 30 meters.


4.5.8.2.  Test item configuration.  The remote control box shall be installed on the air conditioner.  All access panels shall be in place.  The appropriate cover/cap shall be in place on each unused electrical or refrigerant fitting or connector.


4.5.8.3.  Instrumentation.


4.5.8.3.1.  Instrument specifications.  Sound level meters shall conform to ANSI S1.4, type 1.  Band filter sets shall conform to ANSI S1.11, type E, order II.  Other noise recording instrumentation or combinations of instrumentation shall conform to SAE J184 and applicable provisions of ANSI S1.4.


4.5.8.3.2.  Calibration.  Acoustical calibration procedures shall be accomplished in accordance with the sound level meter manufacturer’s instructions.  Calibrators shall conform to ANSI S1.40.  Calibration shall address the influence of microphones, cables, amplifiers, and recorders.  Calibration shall be performed any time the instrumentation is changed, before and after each test sequence, but not less than at the start and end of each day.


4.5.8.3.3.  Microphones.  Either pressure microphones having an essentially flat response at grazing incidence (90 degrees) or free field microphones having an essentially flat response at normal incidence (0 degrees) shall be used with the addition of a random incidence corrector.  The microphone shall be placed at the measurement location with the sensitive element up.

4.5.8.4.  Data.  The noise level measurements recorded shall include A‑weighted (dB(A)) and octave‑band sound pressure levels.  Slow meter damping shall be used.  Where the steady‑state noise level is 85 dB(A) or greater on the condenser side, or 65 dB(A) or greater on the evaporator side, the distances and directions from the noise source at which the sound level is equal to 85 dB(A) on the condenser side and 65 dB(A) on the evaporator side shall be determined.  This 85 dB(A) (or 65 dB(A)) contour shall be determined from measurements made at positions around the noise source at angular increments not greater than 45 degrees, and at the noisiest angle.


4.5.8.5.  Background noise.  Background noise shall be 10 dB below the test criteria specified in 3.8.  A windscreen shall be used at wind velocities between 10 and 20 kilometers per hour.  Measurements shall not be valid at wind velocities in excess of 20 kilometers per hour.


4.5.8.6.  Procedure.  Only personnel and equipment essential to performing the test shall be in the test area while measurements are being taken.  The test site shall be at ambient temperature. The background noise and wind velocity shall be measured and checked for conformance to 4.5.8.5.  The air conditioner shall be operated in the “COOL” mode, with the temperature control at the coolest setting.  Measurements shall be taken at each of the evaporator and condenser air outlets, in a horizontal plane, which is even with the center of the outlet.  In the evaporator section, readings shall be taken directly in line with the center of each outlet and at 30 degrees to the left and to the right of the center reading.  Condenser readings shall be performed like evaporator readings with the exception of the angle being 45 degrees.  All noise measurements shall be taken at a distance of one meter from the center of each air outlet.  Figure 5 provides a layout for taking measurements. 



4.5.8.7.  Information to be recorded.  The following information shall be recorded:

	a.
	Complete list of calibrated instrumentation used for measurements including: nomenclature, model, serial number, manufacturer, date of calibration, and period of calibration.

	b.
	Complete identification of the air conditioner including: nomenclature, type, and serial number.

	c.
	Complete description of the operational conditions under which the test was conducted.

	d.
	Noise level measurements for background and operational tests.


Nonconformance to 3.8 shall constitute failure of this test.


4.5.9.  Reliability and maintainability.


4.5.9.1.  Reliability.  The air conditioners shall be tested as specified herein for a total of 5250 hours.  Occurrence of 4 or more failures shall constitute failure of this test.  Occurrence of more than 2 failures on the same air conditioner shall constitute failure of this test.  In addition, the occurrence of more than 2 failures of the same type, or attributable to the same component, shall constitute failure of this test.  Each air conditioner tested shall accumulate at least one third of the total test hours.

Note:  If the air conditioners are subjected to testing for 3000 hours (each air conditioner tested shall accumulate at least one third of the total test hours) or 42 days with no more than one overall failure, then this will be considered as a successful completion of the reliability test.


4.5.9.1.1.  Test facility.  The air conditioners shall be installed in a test chamber consisting of two rooms.  One room shall function as an indoor room, and the second room shall function as an outdoor room.


4.5.9.1.2.  Test item installation.  The air conditioners shall be installed such that they protrude through the dividing wall between the two rooms and with the enclosure partitions over the evaporator/condenser partition of the housing.  The opening in the dividing wall around the evaporator shall be completely sealed to keep out moisture or any other outside air elements which might invalidate test results.


4.5.9.1.3.  Operation.  The mode selector control and temperature selection control shall be operated manually or automatically.  If automatic means are used, they shall not interrupt the control circuit but shall physically operate the air conditioner control components.  The controls shall be positioned as shown in Table IV.  The air conditioner shall be operated in accordance with the standardized test profile shown in Figure 6 for the duration specified in 4.5.9.1.

TABLE IV.  Control positions for reliability test.

	Mode
	Time
	Control
	Control position

	Heating
	0030 to 0130
	Mode switch
	HEAT

	Heating
	0030 to 0100
	Temp. select
	Warmest

	Heating
	0100 to 0130
	Temp. Select
	Coolest

	Vent
	0130 to 0400
	Mode switch
	VENT

	Vent
	0130 to 0400
	Temp. Switch
	Warmest

	Cooling
	0400 to 2100
	Mode Switch
	COOL

	Cooling
	0400 to 2100
	Temp. Select
	Coolest

	Cooling
	2100 to 2400
	Mode switch
	COOL

	Cooling
	2100 to 2400
	Temp. Switch
	Warmest

	Off
	0000 to 0030
	Mode switch
	OFF



4.5.9.1.4.  Data.  The following shall be monitored and recorded throughout the test as required to determine that normal air conditioner operation is being maintained and to identify problems in event of failure or malfunction:

	a.
	Phase Voltage.

	b.
	Phase Current.

	c.
	Frequency.

	d.
	Refrigerant pressures.

	
	(1) Suction.

	
	(2) Discharge.

	e.
	Refrigerant temperatures.

	
	(1) Compressor discharge.

	
	(2) Liquid line.

	
	(3) Suction line (at compressor).

	f.
	Air temperature.

	
	(1) Evaporator return (dry bulb).

	
	(2) Evaporator discharge (dry bulb).

	
	(3) Condenser return (dry bulb).

	g.
	Sight glass observation (clear or bubbles).

	h.
	Identification of unit.

	i.
	All failures.

	j.
	Elapsed time prior to failure.

	k.
	Action taken if failure occurs.

	l.
	Time expended to correct failure.



4.5.9.1.5.  Failure criteria.  A failure shall be defined as any malfunction for which corrective action cannot be deferred until the next scheduled routine maintenance check, provided corrective maintenance action can be performed at the organizational level with available tools, or which cannot be corrected by the operator crew with available tools within 30 minutes.  Corrective action shall not be deferrable if the malfunction causes or may cause inability to commence operation of the unit, cessation of operation of the unit, or degradation of performance capability as specified herein.  Malfunctions shall not be counted as “failures” for reliability purposes if detected and corrected during initial inspection or if they may be deferred to final inspection (except for those that cause test termination).  Malfunctions that result from operational or maintenance errors shall not be counted.  A malfunction shall be considered to have occurred if the following happens:

	a.
	Temperature difference across the evaporator coil is less than 18.0° F when the air conditioner is in the “COOL” mode with the temperature selection control at coolest setting.

	b.
	Current draw is greater than as specified in 3.3.5.2 when the air conditioner is in the “COOL” mode with the temperature selection control in the coolest position.

	c.
	Current draw is greater than as specified in 3.3.5.2 when the air conditioner is in the “HEAT” mode with the temperature selection control in the warmest position.

	d.
	Current draw does not decrease when the air conditioner is in the “HEAT” mode and the temperature selection control is changed from the warmest to the coolest position.

	e.
	Temperature at the evaporator discharge does not increase when the air conditioner is turned to the “HEAT” mode with the temperature selection control in the warmest position.

	f.
	The sight glass is not clear when the air conditioner is in the “COOL” mode with the temperature selection control at coolest setting.

	g.
	Discharge pressures above those specified in 3.3.7.

	h.
	Suction pressures below those specified in 3.3.7.

	i.
	The evaporator discharge temperature does not increase when the air conditioner is changed from the cooling mode to the bypass mode.

	j.
	Any abnormal operation occurs as determined by looking or listening to the unit.


Nonconformance to any of the following shall constitute failure of this test:  3.3.7, 3.3.5.1, 3.3.5.2, 3.4.1, 3.4.1.1, 3.5.3, 3.9.1, or 3.9.2.


4.5.9.2.  Maintenance ratio.  The maintenance ratio shall be computed for all maintenance actions required during or as a result of first article testing.  Maintenance ratio shall be defined as the ratio of total active maintenance man‑hours required (scheduled and unscheduled) to the total operating hours.  Man‑hours for repair of replaced components and for scheduled before and after operation checks shall be excluded.  A maintenance schedule shall be furnished prior to the start of any testing.  Not more than 25 percent of repairs shall require maintenance at the general support level.  Nonconformance to 3.9.2 shall constitute failure of this test.


4.5.10.  Evaporator compartment air leakage.  Close the fresh‑air damper if necessary.  Box the entire front face (evaporator side) of the air conditioner so that the evaporator is at least 2 inches from the box surface facing it and air is free to circulate over the entire evaporator side (from the top of the evaporator discharge opening to the base of the air conditioner).  Seal the box to the air conditioner so that air does not leak between the air conditioner and the box.  Attach a duct equipped with an air circulating and measuring device to the Chemical Biological Radiological (CBR) or fresh‑air opening in the air conditioner.  Seal the connection between the air conditioner and duct to prevent external air leakage.  Seal the condensate drains.  Other sealing that is not part of the air conditioner shall not be permitted except as required for instrumentation lines.  By means of the air circulating device, subject the evaporator compartment to static pressure of 1.0 inch wg and maintain the pressure for not less than 5 minutes while measuring the airflow leakage.  Airflow leakage shall be measured using the instruments, apparatus, and procedures specified in ANSI/AMCA 210.  Nonconformance to 3.10 shall constitute failure of this test.


4.5.11.  Run‑in.


4.5.11.1.  Instrumentation.  All test instrumentation shall meet the measuring tolerances specified in ASHRAE Standard 16.  The air conditioner shall be instrumented to accurately monitor and record all of the data specified in 4.5.11.2.  Thermocouple grids which yield an average temperature reading over the grid area shall be mounted on each evaporator and condenser air outlet and air return opening or duct, as applicable.  Means shall be provided to drain, collect, and measure air conditioner condensate.


4.5.11.2.  Data.  The test unit nomenclature and serial number, the test being performed, and the test run number shall be recorded on each data sheet.  In addition, the following shall be monitored and recorded at 10‑minute intervals throughout the test and stabilization periods to determine that normal air conditioner operation is being maintained and to identify problems in event of failure or malfunction:

	a.  Voltage (Volts).
	

	b.  Current (Amps).
	

	c.  Frequency (Hertz).
	

	d.  Power factor.
	

	e.  Refrigerant pressures (psig).

	
	(1) Suction.

	
	(2) Discharge.

	f.  Refrigeration temperatures (°F).

	
	(1) Compressor discharge. 

	
	(2) Liquid line.

	
	(3) Suction line (at compressor)

	g.
	Air temperature ((F)

	
	(1) Evaporator return (dry bulb and wet bulb).

	
	(2) Evaporator discharge (dry bulb).

	
	(3) Condenser return (dry bulb).

	h.  Sight glass observation (clear or bubbles).


In addition the following data shall be recorded as required during each test:


a.  All failures.


b.  Elapsed time prior to failure.


c.  Corrective action taken to correct failure.


d.  Time expended to correct failure.


4.5.11.3.  Procedure.


Step 1.  The air conditioner shall be connected to an input power supply of 230 V, 1 phase, 60 Hz.


Step 2.  The air conditioner shall be tested at ambient conditions.  The room ambient temperature shall be recorded.


Step 3.  The air conditioner shall be operated for 2 hours as follows:

	a.
	1 hours and 15 minutes in “COOL” mode with the temperature selection control set at coolest.

	b.
	30 minutes in “HEAT” mode with the temperature selection control set at warmest.

	c.
	15 minutes in “VENT” mode with the temperature selection control set at coolest.


Nonconformance to any of the following:  3.3.4, 3.3.7, 3.3.5.1, 3.3.5.2, 3.4.1, 3.4.1.1, 3.5.3, or 3.9.3 shall constitute failure of this test.


5.  PACKAGING


5.1.  Packaging.  For acquisition purposes, the packaging requirements shall be as specified in the contract or order (see 6.2).  When actual packaging of materiel is to be performed by DOD personnel, these personnel need to contact the responsible packaging activity to ascertain requisite packaging requirements.  Packaging requirements are maintained by the Inventory Control Point’s packaging activity within the Military Department or Defense Agency, or within the Military Department’s System Command.  Packaging data retrieval is available from the managing Military Department’s or Defense Agency’s automated packaging files, CD ROM products, or by contacting the responsible packaging activity.

6.  NOTES 


6.1.  Intended use.  The air conditioners covered by this PD are intended for use in cooling, dehumidifying, heating, filtering, and circulating air in portable shelters or vans to meet equipment and personnel requirements.  The air conditioner may be installed indoors or directly exposed to weather.


6.2.  Acquisition requirements.  Acquisition documents should specify the following:

	a.
	Title, number, and date of this PD.

	b.
	Issue of DoDISS to be cited in the solicitation, and if required, the specific issue of individual documents referenced (see 2.2.1 and 2.3).

	c.
	When a first article is required for inspection and approval, and the number of units required (see 3.2 and 4.2).

	d.
	Time frame required for submission of first article (see 3.2 and 4.2).

	e.
	Material Safety Data Sheets (see 3.5).

	f.
	Color of air conditioner and cover required when other than camouflage green (see 3.18.2 and 3.22).

	g.
	Documentation required:

	
	(1)
	SEL From 1183 appended to the Safety Assessment Report (see 3.12.1).

	
	(2)
	List of all electrical system pieces/parts/component, indicates hermetically sealed, and identifies the treatment used on each of the component not hermetically sealed (see 3.18.1).

	
	(3)
	CARC paint system and procedure required (see 3.18.3).

	h.
	Requirements for part or identifying number (see 3.19.4.2).

	i.
	When a block‑off assembly is required (see 3.4.5).

	j.
	When a power connector is required (see 3.1).

	k.
	When mounting hardware is required (see 3.1).

	l.
	Packaging Requirements (see 5.1)



6.3.  First article.  When a first article inspection is required, the units shall be preproduction models.  The first article shall consist of five units.  The contracting officer shall include specific instructions in acquisition documents regarding arrangements for examination, tests, reports, approval of the first article tests and disposition of the first article units.  Invitation for bids shall provide that the Government reserves the right to waive the requirements for samples for first article inspection to those bidders offering a product which has been previously acquired or tested by the Government, and that bidders offering such products, who wish to rely on such production or test, must furnish evidence with the bid that prior Government approval is presently appropriate for the pending contract.  Bidders shall not submit alternate bids unless specifically requested to do so in the solicitation.  Any changes or deviations of production units from the approved first article will be subject to the approval of the contracting officer.  Approval of the first article will not relieve the contractor of the obligation to furnish air conditioners conforming to this Purchase Description.


6.4.  Material Safety Data Sheets.  The contracting officer should identify those activities requiring copies of the completed Material Safety Data Sheets prepared in accordance with FED‑STD‑313.  The pertinent Government mailing addresses for submission of data are listed in Appendix B of FED‑STD‑313.  As a minimum, data should be submitted to the procuring activity Safety Officer.


6.5.  Airflow test standards.  The American National Standards Institute (ANSI), the Air Movement and Control Association (AMCA), and the American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) combined AMCA 210 and ASHRAE 51 to create a single American National Standard for airflow testing.  This standard was approved for use by ANSI in 1985.  This standard may be referred to as either ANSI/ASHRAE 51 or ANSI/AMCA 210; it is called out as ANSI/AMCA 210 in this document solely for the purpose of consistency.


6.6.  Mist elimination.  In previous military air conditioner designs, prevention of condensate mist from entering the crew compartment has been accomplished through the use of metal mesh mist eliminator filters after the evaporator.


6.7.  Human Factors Engineering.  Further information regarding human factors engineering terms used in this Purchase Description can be found in MIL‑HDBK‑1472.
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Figure 7. VIBRATION TEST CURVE FOR EQUIPMENT 







DISPLACEMENT (INCHES - DOUBLE AMPLITUDE)
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5.5







INSTALLED IN GROUND VEHICLES.







NOTE: CURVE SHALL BE EXTENDED TO 2 Hz WHEN TEST ITEM RESONANCES BELOW







5 Hz ARE EXPECTED OR MEASURED AND SWEEP TIME SHALL BE 18 MIN.
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