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DRAFT PURCHASE DESCRIPTION

TRAILER MOUNTED, AIR CONDITIONER, VAPOR CYCLE

This specification is approved for use by the department of the Air Force and is available for use by all Departments and Agencies of the Department of Defense.

l.  SCOPE

1.1 Scope.  This specification covers the requirements for a vapor cycle Trailer Mounted Air Conditioner (TMAC) having a nominal total cooling capacity of 360,000 British Thermal Units per Hour (BTU/HR) and a maximum air flow rate of 200 pounds per minute (ppm).    The TMAC shall generate either ventilation or conditioned air for personnel comfort during ground testing and maintenance.  The TMAC shall be air transportable in C-130, C-17, and C-5 aircraft.

2.  APPLICABLE DOCUMENTS

2.1 General.  The documents listed herein are referenced in sections 3 and 4.  Contractors are cautioned that they must meet all requirements cited in sections 3 and 4 of this specification, whether or not they are listed.

2.2 Government documents.

2.2.1 Specifications, standards, and handbooks.  The following specifications, standards and handbooks 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-393

Extinguisher, Fire, Dry Chemical (Hand Portable)


A-A-50271

Plate, Identification


DEPARTMENT OF DEFENSE

MIL-DTL-5624
Turbine Fuel, Aviation, Grades JP-4, JP-5, and JP-5/JP-8 ST


MIL-DTL-25524
Turbine Fuel, Aviation, Thermally Stable

MIL-DTL-83133
Turbine Fuels, Aviation, Kerosene Types, NATO F-34 (JP-8), NATO F-35, and JP-8+100

STANDARDS


FEDERAL


FED-STD-595

Colors


DEPARTMENT OF DEFENSE

MIL-STD-461
Requirements for the Control of Electromagnetic Interference Emissions and Susceptibility

MIL-STD-810
Environmental Test Methods and Engineering Guidelines


MIL-STD-1791
Internal Aerial Delivery in Fixed Wing Aircraft

2.2.2  Other Government documents, drawings, and publications.  The following documents, drawings, and publications form a part of this document to the extent specified herein.  Unless otherwise specified, the issues are those cited in the solicitation.


LAWS AND REGULATIONS


Code of Federal Regulations

Title 29: Labor, Section XVII Occupational Safety and Health Administration (OSHA) 

(The Code of Federal Regulations (CFR) is for sale on a subscription basis by the Superintendent of Documents, U.S. Government Printing Office, Washington, DC 20402.)

(Copies of Government documents required by the contractor in connection with this acquisition functions should be obtained from or as directed by the contracting activity.)

2.3 Non-Government publications.  The following publications form a part of this document to the extent specified herein.  Unless otherwise indicated, issues of the documents which are DOD adopted are those listed in the issue of the DODISS cited in the solicitation.  Unless otherwise specified, issues of documents not listed in the DODISS are those cited in the solicitation.


AMERICAN WELDING SOCIETY (AWS)


B2.1-84
Standard for Welding Procedure and Performance Qualification

(Copies are available from the American Welding Society, 2501 NW Seventh Street, Miami FL 33125.)


SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE J534

Lubrication Fittings


SAE J821

Electrical System for Construction and Industrial Machinery


SAE J833

Human Physical Dimensions


SAE J925

Minimum Service Access Dimensions for Off-Road Machines

SAE APR1247
General Requirements for Aerospace Ground Support Equipment, Motorized and Non-motorized

SAE AS 8090
General Requirements For Mobility, Towed Aerospace Ground Equipment 

(Copies are available from the Society of Automotive Engineers, 400 Commonwealth Dr. Warrendale PA 15096.)

2.4 Order of precedence.  In the event there is a conflict between the text of this document and the references cited herein, this document takes precedence.  Nothing in this document shall supersede applicable laws and regulations.

3  REQUIREMENTS 

3.1  First article.  When specified (see 6.2), samples shall be subject to first article inspection in accordance with 4.2.

3.2  Materials.  TMAC components, and all materials shall be selected based on the defined purpose for the specified service life at the environmental extremes stated herein.  Materials shall be certifiable for the application and shall survive exposure to the fuels, lubricants, refrigerants and coolants contained within the TMAC.  Proprietary materials or processes shall not be used.  Components shall not be used outside their published ratings.

3.2.1  Prohibited materials.  Magnesium alloys, wood products, PVC, polyester, RTV (yielding acetic acid), or asbestos shall not be used in any component or assembly of the TMAC.

3.2.2  Recycled materials.  To the maximum extent, recovered materials shall be used for fabrication of the TMAC, without affecting the intended use.  Used or rebuilt parts shall not be defined as recovered materials.

3.2.3  Fungus proof materials.  Materials used to construct the TMAC shall not be nutrients for fungi.

3.2.4  Galvanic corrosion.  Avoid the use of combinations of metals that are widely separated in the galvanic series, as defined by SAE J447.

3.2.5  Protective treatment.  Coatings subject to failure due to the specified environmental and operational extremes shall not be used.

3.2.6  Refrigerant.  Refrigerants used in the TMAC shall be neither a Class I or a Class II Ozone Depleting Substance/Compound (ODS/ODC).  Note: Manufacture of Class II ODS/ODC ends prior to the end of the design service life of the TMAC.  

3.3  Design and construction.  The general configuration shall be an enclosed trailer design housing an air conditioning system serving an aircraft through two eight inch supply air ducts.  The powered components shall be driven by electric motors.  The component electric motors shall be powered from an integral diesel engine driven generator.  A 460V, three phase, 50/60 cycle remote power source connection shall allow TMAC operation where the diesel power cannot be utilized.  The TMAC shall have a design service life of not less than 20 years at 1000 hours operation per year.  The TMAC shall survive conditions incidental to operation, shipping, and storage in the environmental extremes specified herein.  Major components of the TMAC, including; chassis, enclosure, motors, pumps, tanks, coils, heat exchangers, hard piping, engine, generator, wiring, and the like, shall not require periodic rebuilds to attain the service life.  Unless otherwise specified, the TMAC shall be configured and tested in accordance with SAE AS8090 for either Type I, Class 2, Group C, or Type II, Group C, and with SAE ARP1247, Requirements for Aerospace Ground Support Equipment.  Except as otherwise required by changes to applicable law, all TMACs shall be identical in configuration. 

3.3.1  Human engineering.  All system operations, servicing, and maintenance functions shall be configured to be accomplished by a range of personnel from a fifth percentile female to a ninety-fifth percentile male in accordance with human engineering design criteria of SAE J833. 

3.3.2  Controls.  There shall be no interference between the ranges of control positions between  components.  Bearings shall be installed where there is relative rotation between two parts.

3.3.3  Foolproof design.  Component shall be designed by shape or by mounting pattern to prevent improper installation. 

3.3.4  Foreign Object Damage (FOD).  Any metal cap, plug, pin, or plate, requiring removal for inspection, service or operation, shall be retained by wire rope lanyard or chain, so it cannot become separated from the TMAC.

3.3.5  Prevention of static electricity.  Nonmetallic components shall be certified to a resistance of 108 ohms/in² or less.

3.3.6  Fastening devices.  Threaded fasteners shall include features to prevent the loss of torque, while allowing for disassembly.  An assembly torque shall be specified for all threaded fasteners.  Internal threads in aluminum shall withstand not less than twenty fastener installation cycles to the specified torque.  Adhesive supports for wiring or other components shall not be used.

3.3.6.1  Permanent fasteners.  Permanently fastened overlapping surfaces shall be sealed.  Rivet selection shall be for a minimum joint strength.  Rivet heading shall be consistent with published data for a matching application.

3.3.7  Welders and welding.  Welders shall be certified for the application, such as specified in B2.1-84, Standard Qualification Procedure of the American Welding Society.

3.3.8  Air transportability.  The TMAC shall be air transportable, without shoring, as specified in MIL-STD-1791 in Types C-130, C-141, C-17, and C-5 aircraft.  No component, liquid or gas comprising the TMAC end item assembly shall require removal or repositioning for air transport.  The fully optioned TMAC design shall not exceed any worse case limit for dimensions, axle loading, ramp angle, g-loading, or rapid decompression.  A transportation data plate (see 3.18.1) shall be provided, with the following minimum information:

a.  Side and rear silhouettes of the TMAC, with the center-of-gravity locations identified.

b.  Shipping weight.

c.  Loading cubage.

d.  Overall height, width, and length.

3.3.8.1  Tie downs.  The air transport tie down points shall restrain the movement of the TMAC with respect to the aircraft.  Tie down points shall provide clearance for the hooks in restraining chains/straps and shall coordinate with attaching points for each aircraft identified.

3.3.9  Lifting provisions.  The TMAC shall be capable of being lift repositioned by either hoisting cables or forklift truck.

3.3.9.1  Hoisting provisions.  The TMAC hoisting provisions shall include lugs positioned at the top of the enclosure for a four point lift using equal length cables to a single hook.  The TMAC shall not tilt more than 15( from the horizontal while suspended.

3.3.9.2   Fork lifting provisions.  The TMAC shall include two transverse mounted tubes, each capable of accommodating an 8 inch by 2 3/4 fork.  The tubes shall be placed 40 inches apart (inside dimension), 20 inches fore and 20 inches aft of the fully operational TMAC center of gravity (with the tow bar in the folded up and locked position).      

3.3.10  Workmanship.  All components of the TMAC shall be constructed and finished in a workmanlike manner.  Attention shall be given to; dimensional accuracy; elimination of sharp edges and burrs; alignment; welding; attaching fasteners; wiring; surface preparation, and finish.  

3.4  Reliability.  A reliability analysis shall be performed for the TMAC system design and component selection.  Reliability shall be defined in terms of Mean Time Between Failure (MTBF).  Reliability terms shall be defined as:

a.  FAILURE:
The event, or inoperable state, where any part does not, or would not, perform as specified.

b.  MTBF:  A measure of reliability of repairable items.  The mean number of life units during which all system component parts shall perform within their specified limits, at the extreme conditions stated herein.

3.5  Maintainability.  Maintainability shall be a consideration in the design of the TMAC.  Except for daily operational inspections, maintenance will be performed by trained mechanics.  Maintainability shall be a measure of the time required to accomplish defined tasks.  The maintainability design objective shall include the following:

a.  A 15 minute time limit for one person to perform all daily inspection and service tasks, including, but not limited to; inspection for leaks, adjustment of lubricant and coolant levels, drive belts, and tire pressure.  Special tools shall not be required to complete any daily task.  Lubrication fittings shall conform to SAE J534.  Refrigerant level adjustments are not included.

b.  Inspection and service access clearances while wearing arctic mittens and clothing, as specified in SAE J925. 

c.  A one task time limit of eight hours to remove and replace any system single item, such as; a motor, a pump, a compressor, a fan, a refrigerant coil, a heat exchanger, an engine, a clutch, a generator, or any like item.

d.  No requirement to remove one component to gain access to another.

e.  Selection of wear items for a minimum of 2,400 hours of operation.

f.  Not less than 250 hour scheduled between preventive maintenance intervals during normal operational conditions.  Normal conditions are defined as between 0(F and 100(F, at any humidity, no blowing dust, and no salt fog.

g.  Not less than a 24 hour scheduled preventive maintenance intervals at any environmental extreme.

h.  Custom hand tools or custom shop equipment, that is determined by the manufacturer to be necessary for repair, shall be provided with every TMAC delivered.

3.6  Performance.

3.6.1  Environmental conditions.  All TMAC systems shall store, start, and operate under the following environmental conditions:

a.  Storage temperatures ranging from -65( F. to +165( F.

b.  Full time radiant exposure at ambient temperatures ranging from -40( F. to +125( F.  

c.  Rainfall at the rate of 4 inches per hour at a wind velocity of 40 miles per hour.

d.  Full time exposure to a relative humidity of 100 percent.

e.  Part-time (5%) exposure to a five percent salt solution, with fallout rate of 3 ml of per hour per each 80cm² of horizontal collecting area.

f.  Part-time (5%) exposure to blowing dust;  less than 150 microns, 0.3 g/ft³ concentration, and 40 mph air velocity.

g.  Part-time (5%) exposure to blowing sand; 150 to 850 microns, 0.06 g/ft³ concentration, and 40 mph air velocity.

3.6.2  Tilted position.  The TMAC shall deliver full cooling capacity at any angle from horizontal up to 8 1/2 degrees.

3.7  Enclosed trailer design.

3.7.1  General.  The TMAC shall consist of, with a weather-tight enclosure for the cooling system, the air circulation system, and the diesel powered generator.  The enclosure shall be fully suspended over two axles.      

3.7.2  Tow bar and pintle.  The TMAC shall be equipped with a hinged tow bar with a lunette eye conforming to MS 51336.  An MS 51335-2 pintle shall be mounted at the center rear.

3.7.3  Tires.  Tires shall be transport type, radial construction, and approved for the application. 

3.7.4  Parking brakes.    The parking brakes shall hold the TMAC on the worse case ramp angle of any air transport aircraft defined herein.  The brakes shall be applied with a manual control located within reach of the tow bar connection.    

3.7.5  Enclosure.  The TMAC enclosure shall contain all components necessary to condition and to distribute air to an aircraft or to a designated site through the included air distribution ducts.  The enclosure shall have the strength and rigidity to withstand mobility, tiedown, and hoisting requirements, and environmental extremes referenced herein.  All intake and discharge openings, control panel, duct compartment, power cable compartment, and major service accesses shall have hinged weather tight doors.  The enclosure shall eliminate the internal collection of rainfall at design conditions.  The enclosure shall provide accessibility from all sides, above and below, for service and maintenance.  Routine inspections and service shall not require access panel removal.  Removable service panels shall be retained to the enclosure.  All intake and exhaust air openings shall be protected by a rigid mesh from bird and plant matter infiltration.  Condenser coil intake air shall be protected from dust and dirt particle infiltration by permanent-type, washable filters.  Conditioned air intake(s) shall not pull design conditions rainfall into the air delivery system, and shall include permanent-type washable filters.  Conditioned air discharge connections shall have removable caps, secured by cable or chain.  

3.7.5.1  Doors.  All enclosure doors shall be hinged at the front edge (tow bar end), toward the centerline of the enclosure, or at the top, and shall form a smooth surface when closed.  Latches and hold-open devices shall be operable while wearing arctic mittens, shall secure the doors in the closed and open positions, and shall not release due to vibration, g-loading, high wind, or jet aircraft exhaust.  All doors required to be open for system operation shall have switch activated monitoring lights on the control panel to indicate the door position.  Red lights shall indicate a closed or unsecured door, and green lights shall indicate open and secured.  

3.7.5.2  Drain troughs.  Drain troughs shall be provided over all doors to prevent water on top of the TMAC from running into the openings.   

3.7.5.3  Duct storage compartment.  The enclosure shall have a weather-tight compartment for the storage of four flexible air ducts (see 3.9.3).  All ducts shall be accessible while standing on the ground without the use of a reach extending device.

3.7.5.4  Lights.  The enclosure interior space, the duct compartment, and the control panel shall be illuminated to a minimum level of 50 foot-candles.  All operational controls and instruments shall be illuminated.  Control panel gauges and settings shall be legible from a distance of 15 feet, day or night.  Control and instrument lamps shall not be in the direct line of sight of the operator.  All lights shall be switched from the control panel and shall include monitoring lights.

3.8  Air conditioning system.  The TMAC air conditioning system shall be operable at any  temperature above +40(F.  The worse case total cooling design conditions shall be the delivery of not less than 200 pounds per minute (ppm) of  50( F. air while operating in ambient temperatures of  97( F. DB and 85( F. WB.  Discharge air shall be below saturation level.  Discharge air temperature shall not vary by more than ( 3(  F.  The capability to isolate at least 95% of the system refrigerant shall be included.  Safety features shall limit the flow and pressures of refrigerant from exceeding system limits and shall shut-down the system if an obstruction of air flow over the evaporator or condenser coils occurs.  Motor driven components shall be vibration isolated from the enclosure and connected systems.  Condensation from the evaporator coil shall not obstruct air-flow over the coil at the tilt angle requirement (see 3.6.2).  The compressor(s) shall not be a piston design.

3.8.1  Air conditioning components.  The air conditioning components shall operate as a system to deliver steady state cooling output up to the total design capacity, without evaporator coil frosting or freeze-up.  Refrigerant lines shall provide service gauge connections between all components for fault isolation.  

3.9  Air delivery system.  The TMAC air circulation system shall operate as a ventilator only or in conjunction with  the air conditioning capability.  Air delivery shall be variable for volume, between 100 and 200 ppm, at a pressure of one (1) pound per square inch gauge (psig) at the discharge end of two (2) 30 foot long 12 inch diameter supply ducts.  Once the adjustment is set, air flow shall not vary by more than five percent of setting value.  Dumping of excess air shall not be used to control discharge volume.  

3.9.1  Conditioned air blower.  The conditioned air blower shall be constant speed motor driven.    Regulated air volumes shall be within published fan curve performances.  

*3.9.2  Duct connections.  The TMAC shall have two 12 inch male discharge air connections conforming to **.  Caps shall protect the openings when not in use and shall be capable of containing the system delivery pressure should only one duct be deployed.  

3.9.3  Flexible air ducts.  The TMAC shall be equipped with four collapsible 15 foot long flexible air ducts.  The air ducts shall be nominal 12 inch diameter with one male and one female end.  Two adapters capable of reducing the 12 inch end fitting to an eight inch connection conforming to MS33562, shall be provided.  The air duct and the duct to end connections shall withstand a 150 pounds pull force without separation. 

3.10  Control panel.  Control and monitoring of the diesel powered generator, air flow, and air conditioning shall be accomplished from a single panel, accessible  while standing on the ground.  Controls shall be grouped by function.  As a minimum, the panel shall contain; Generator start and stop controls, diesel engine and generator monitoring gauges (see 3.11), air flow activation switch and volume control, air conditioning activation switch, incoming and discharge air temperature gauges, discharge air volume and air pressure gauges, refrigerant suction and pressure gauges, compartment and panel light switches, and all monitoring lights.  The control panel shall swing out for maintenance access to the backside.  Any caution notes required on the control panel shall be applied in red color.

3.10.1  Air conditioning activation.  A single switch shall activate the air conditioning function.  Switch activation shall automatically start and manage the system to maintain a steady state output air temperature of 50(3 (F.  Switch deactivation shall sequentially shut down the air conditioning system.  The air conditioning function shall be interlocked with the air circulation system.  The air conditioning shall not activate until the air circulation system is functioning.  The air circulation system shall not shut down while the air conditioning system is operating or until the air conditioning shut-down sequence has been completed.

3.10.2  Air flow activation.  A single switch shall activate air flow.  

3.10.3  Flow and pressure control system.  Total air flow shall be variable between 100 and 200 ppm, with individual discharges displayed in ppm.  Each discharge air connection shall have a variable volume regulator, with not less than four positions between closed and fully open.  Duct pressure shall be displayed for each discharge air outlet.  Gauge ranges shall exceed upper limits of flow and pressure by at least 20%. Gauges shall divide the operational range into at least 20 increments and shall be readable from 15 foot distance in bright sun.

3.10.4  Refrigeration gauges.  Suction and discharge pressures shall be displayed.  Gauges shall have not less than four inches diameter faces with contrasting numbers. 

3.11  Diesel powered generator.  The TMAC shall include a diesel engine powered generator capable of providing the total power requirement for stand-alone air conditioner operation.  The generator power output shall be connected to a power distribution panel, which in-turn powers all controls and motors within the system.  The power distribution panel design shall not allow the generator to be used as an independent power source for any other application.  The power distribution panel shall include the capability to disconnect diesel generator power and to connect to a remote 480 volt, three phase, 50-60 hertz power source.

3.11.1  Engine.  The generator shall be powered by a commercial liquid cooled diesel engine with a total power output exceeding the gross total power requirement of all driven components.  The engine  shall be certified to meet the minimum performance requirements specified herein while operating at 7,000 feet elevation on JP-8 fuel, in accordance with MIL-DTL-83133.    

3.11.1.1  Engine cooling system.  The diesel engine manufacturer shall approve the application and the cooling system for acceptable return to engine coolant temperatures, while operating at full system design load at the worse case environmental extremes stated herein.  The cooling system design shall prevent overcooling at the low temperature extremes stated herein.

3.11.1.2  Engine air intake.  A serviceable paper element intake air filter shall be provided. 

3.11.1.3  Exhaust pipe and muffler.  Engine exhaust shall discharge vertically, such that exhaust gasses are not drawn into the engine air intake, engine cooling system or refrigerant system coils.  The exhaust outlet shall be protected from the environmental extremes and water intrusion from cleaning equipment or pressure washing.  Hot surfaces shall be protected from hand contact.

3.11.1.4  Fuel tank.  The fuel tank shall have a minimum capacity for eight hours of operation.  The tank shall have a minimum three inch diameter fill opening accessible from outside of the enclosure, behind a filler door or in a recessed fill connection.  The tank shall have a drain capable of emptying a full tank within 15 minutes.   

 3.11.1.4.1  Fuel filter.  If not otherwise required by the engine manufacturer, a fuel-water separation type filter shall be located between the fuel tank and the engine.  The filter shall be installed such that the element can be changed without introducing air into the system.  

3.11.1.4.2  Fuel gauge.  A fuel gauge shall be located on the control panel (see 3.10), with graduations being a close representation of the amount of fuel remaining in the tank.  A blinking amber  light shall indicate fuel levels below 25%. 

3.11.1.5  Engine control panel.  The engine control panel shall be a part of the system control panel (see 3.10).  The panel shall contain starting controls, manual and automatic throttle controls,  tachometer, hour meter, and emergency engine shut down.  

3.11.1.5.1  Engine starting system.  The engine shall have a 12-volt electrical starting system.  The batteries shall be of a sealed and maintenance free design.  Battery mounting and inspection shall be accessible while standing on the ground.  The engine shall start within 15 seconds, at temperatures above +40(F, with only the starter motor.  The engine shall start within five minutes at -40(F, utilizing starting aids and remote powered winterization system.     

3.11.1.5.3  Tachometer.  The tachometer shall have a red line to indicate maximum engine speed.

3.11.1.5 4  Emergency engine shutoff.  An emergency switch or button shall shut off the engine without the use of any other control.  The switch or button shall be labeled and encircled by a one inch wide red band.

3.11.1.5.5  Engine winterization.  Remote power, may be used to warm coolant, oil, fuel, and batteries to meet the starting requirement.  Remote power shall be 110 volt, single phase, 50-60 Hz, and shall not exceeding a total current draw of 15 amps.

3.11.2  Generator.

3.11.2.1  Generator rating.  As a minimum, the generator shall deliver the combined component continuous load power requirement at any environmental extreme defined herein, at a 0.8 power factor.  Output power shall be 480 volts, three phase, 60 Hz, AC.

3.11.2.2  Controls Systems.  Control and protection of voltage and frequency shall be consistent with industry standards, considering the service life and environmental extremes identified.  

3.11.2.3  Built-In-Test (BIT).  BIT circuitry shall continuously monitor generator performance, engine function, and protective circuit operation.  When a malfunction is detected, generator function shall be terminated and a fault indication shall be displayed.

3.11.2.4  Remote power cable.  A 50 foot long power cable shall be provided.  The cable shall be rated for the full electrical load requirement at the environmental extremes listed herein.  A dedicated compartment shall be provided for the cable. 

3.12  Operational sound levels.  TMAC maximum operational A-weighted sound level produced shall not exceed 84 dBA at the operator's ear, while standing in front of the control panel.

3.13  Electromagnetic interference.  The TMAC shall comply with class C1, Group II requirements of MIL-STD-461, for electromagnetic interference and susceptibility.

3.14  Dimensions.   The TMAC shall take full advantage of the cross-section of the smallest cargo aircraft listed and shall be as short as possible.  TMAC length shall not exceed 162 inches with the tongue folded.

 3.15  Weight. TMAC weight shall be minimal consistent with the design requirement.  The TMAC design shall allow two personnel to push/pull and to control steering and brakes on a flat dry paved surface.

 3.16  Fire extinguishers.  Two Type I, Class 1, Size 20 fire extinguishers, as specified in A-A-393, shall be installed, one on each side of the TMAC.  The extinguishers shall be accessible while standing on the ground.

3.17  Finishes and protective coatings.

3.17.1  Cleaning, painting, plating, anodic films, and chemical treatments.  Cleaning, chemical treatments, painting, plating, and films shall be in accordance with best commercial practice.  Colors shall be as identified in FED-STD-595.

3.17.2  Forest green.  Unless otherwise specified, all exterior surfaces and all visible surfaces exposed during normal operations shall be painted forest green, color 24052.  The undercarriage and running gear may be green or black.   Unless otherwise specified, markings shall be painted black, color 37038.

3.17.3  Rustproofing.  The undercarriage and running gear shall be rust proofed to a tropical level as specified in FED-STD-297.  Rust proofing shall not be applied to the first article units until after approval of the test report.

3.18  Markings, data plates and operating instructions.

3.18.1  Data plates and operating instructions.  All data plates, placards, charts, diagrams, and instruction plates shall conform to Class 2, Composition C, of A-A-50271.  All controls, valves, gauges, and operational indicators shall be identified with nameplates.  Diagrams of the air flow, air pressure, refrigeration, generator and electrical, systems, shall be mounted at their respective control locations.  Each system component identified shall correspond to a nameplate referenced part.  Precautionary warnings and operating instructions shall be affixed near the affected system control and shall identify components by their nameplate reference on the diagrams.  Tags or decals shall not be used.  Temporary nameplates may be used during testing.

3.18.2  Nameplate.  A nameplate shall contain the following information inscribed, except for the serial number and date of delivery, which must be stamped.  Twenty (20) added blank spaces, minimum 1/4 inch high by 4 inch long, shall be provided for the Purchaser's use. 


Serial Number


Date of Delivery

Make and Model


National Stock Number

         
Contract Number

         
Weight, Unloaded (Pounds) (Air Transport weight)

         
Gross Weight (Pounds)

         
Fuel Type

         
Oil, Engine, Above 32 Degrees F     SAE Grade

         
Oil, Engine, Below 32 Degrees F     SAE Grade

4.  VERIFICATION

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

a.  First article testing
(see 4.2)

b.  Acceptance tests
(see 4.3)

4.2  First article testing.  When first article samples are required (see 3.1), inspections and tests shall be preformed on only complete TMAC units.  First article samples shall pass Acceptance testing (see 4.3) prior to starting other testing.  First article may be divided between the available samples.  First article samples shall be identical through out all testing.  First article inspections and testing shall include all testing requirements of 4.8.* and 4.9 refurbishment.

4.3  Acceptance testing.  All TMAC units shall complete acceptance testing prior to delivery.  Acceptance testing shall include 4.8.1 Examination of product, 4.8.7.2 Conformance test, and 4.8.14 Final inspection.

4.4  Contractor responsibility.  The contractor shall provide first article and acceptance testing and inspection facilities, and shall perform of all inspections and tests specified herein.  The Purchaser may repeat any test or inspection at their own expense.  The Purchaser will identify an operational test site (see 4.8.13).

4.5  Test conditions.

4.5.1  Preparation for testing.  First article TMACs shall be fully serviced and full of fuel, unless otherwise specified.  Periodic servicing, at intervals defined by the manuals, shall be maintained throughout testing.  Repairs or reconditioning shall not be permitted without prior knowledge and concurrence of the Purchaser.

4.5.2  Lubricants.  Lubricants used during each test shall be as specified in the technical manuals for the chassis or mounted equipment for the extremes defined.

4.5.3  Test fuel.  The first article test fuel requirement shall be Grade JP-8, turbine fuel, as specified in MIL-DTL-83133.  An exception may be taken during cold chamber tests. 

4.5.4  Apparatus.  Apparatus used in conjunction with the testing specified herein shall be of laboratory precision type and shall be calibrated at intervals necessary to ensure laboratory accuracy.

4.6  Test rejection criteria.  The below listed criteria shall be cause for test rejection.

a.  Instability or other than tire contact with the ground or an obstacle encountered during the applicable testing requirements of SAE AS8090.

b.  Overheating of any refrigeration, generation, or circulation system component.

c.  Conditions presenting a personnel safety hazard during operation, service, or maintenance.

d.  Failure or evidence of impending failure, permanent deformation, or wear beyond limits.

e.  Interference or changes of alignment between components during operations.

f.  Failure to attain the specified performance requirements.

g.  Spillage or leakage of  liquids, lubricants or air, except where specifically allowed.

4.7  Rejection and retest.  Should a testing failure occur, the TMAC shall be considered rejected until the cause is determined and corrective action is taken.  All necessary configuration changes shall be evaluated as to their impact on previously completed testing and the Purchaser shall concur on not repeating any test.  Only after a corrective action has been completed, shall testing resume.

4.8  Testing methods.

4.8.1  Examination of product.  The TMAC shall be examined to determine compliance with the salient characteristics specified in Section 3 Requirements.  Particular attention shall be given to  performance, controls, safety, materials, maintainability, welding, fasteners, and finish.  First article examinations shall be accomplished using a checklist of requirements, where not otherwise verified by tests.

4.8.2  Air transportability. 

4.8.2.1  Air transportability analysis.  An engineering evaluation shall show compliance with the requirements (see 3.3.8) and MIL-STD-1791 for loading and securing the TMAC aboard any listed aircraft, considering the worse case constraints for; dimensions, weight, ramp clearance, tie downs, rapid decompression and g-loading.

4.8.2.2  Ramp clearance test.  Ramp clearance testing shall compare with the air transportability requirements defined by the engineering evaluation above
.  The TMAC shall approach, negotiate, and leave a sloped ramp between horizontal surfaces, in both forward and reverse directions.  The ramp length and slope, including sharp angles with horizontal surfaces at the top and the bottom, shall be equal to the worse case defined aircraft.  Parking brake performance (see 3.7.4) 

shall be demonstrated in both direction on the worse case ramp angle.

4.8.3  Hoisting tests.  The TMAC shall be hoisted by four equal length cables from a single hook  (see 3.3.9.1).  Tilt angles shall be measured.  Fork lifting capability (see 3.3.9.2) shall be demonstrated. 

4.8.4  Reliability Demonstration.  Only daily service, and periodic maintenance and adjustments, shall be performed at intervals defined in the technical manuals, during all first article testing.  All maintenance and corrective actions shall be recorded by time of occurrence, time to service, and time to correct, to demonstrate compliance with reliability requirement (see 3.4).    Failures of systems or components shall be addressed with corrective changes and justified predictions for meeting the original objective.  Any configuration change occurring during first article testing shall address the impact on previously completed tests.  A report shall compare the minimum maintainability requirement against the design objective.     

4.8.5  Maintainability demonstration.  Maintainability design considerations (see 3.5) shall be demonstrated.  The use of common hand tools while wearing arctic mittens and clothing shall be demonstrated.  Selection of wear items, in terms of operating hours, and maintenance intervals recommended during normal and extreme climactic conditions shall be reported.

4.8.5.1  Daily inspection and service task test.  Performance of the daily inspections and service tasks (see 3.5,a), within a 15 minute time limit, shall be demonstrated.

4.8.5.2  Corrective maintenance downtime.  Compliance with corrective maintenance downtime (see 3.5,d) requirements shall be demonstrated by task performance.  The contractor shall list all single item replacement service tasks required to sustain operations of the TMAC systems.  The contractor shall demonstrate any 20 tasks selected by the Purchaser.  Task times and personnel skill level shall be established at the demonstration.  Only actual time required to accomplish the maintenance action shall be recorded.  System evacuation and draining of fluids shall not be recorded.

4.8.6  Environmental tests.  Environmental tests shall be conducted as specified in MIL-STD-810.  Prior to environmental testing the base-line performance of the TMAC shall be established.  

4.8.6.1  High temperature test.  The TMAC shall be subjected to high temperature testing in accordance with Method 501.4, Procedure II.    The test cell temperature shall be maintained at  125( F during all testing.  When chamber temperature stabilization has been reached, the diesel powered generator shall be started.  The discharge hoses shall be deployed and the ventilation system shall be engaged.  Full volume air flow and pressure shall be measured at the ends of the hoses.  Air flow shall be re-set to the lower limit and measured again for volume and pressure.  Air flow shall be re-set to full volume and the air conditioning system shall be activated.  Total cooling performance shall be measured.  While continuously cooling, the air flow shall be re-set to the lower limit and stabilized.  Discharge air temperatures shall hold tolerance.  During testing, diesel engine coolant and lubricants shall remain within the manufacturer’s safe operating limit, as established prior to testing.  The generator power capacity shall be demonstrated to exceed the highest total power demand of the system components and controls.  

4.8.6.2  Low temperature test.  The TMAC shall be subjected to low temperature testing in accordance with Method 502.4, Procedure II.  The test cell temperature shall be maintained at 40(F during all testing.  When chamber temperature stabilization has been reached, the diesel powered generator shall be started.  The discharge hoses shall be deployed and the ventilation system shall be engaged.  Full volume air flow and pressure shall be measured at the ends of the hoses.  Air volume shall be re-set to the lower limit and measured again for volume and pressure.  The air conditioning system shall be activated at the lower limit air flow.  The evaporator coil shall not show evidence of frost or freeze up.  Discharge temperatures shall not drop below ambient.  During testing, diesel engine coolant and lubricants shall remain within the manufacturer’s safe operating limit, as established prior to testing.  

4.8.6.2.1  Cold start test.  The TMAC shall be placed in the test cell and the temperature shall be reduced to -40(F. and maintained for 24 hours.  The winterization system(s) may be operated throughout this cold soak period.  The diesel powered generator shall be started and shall maintain an idle rpm for 30 minutes.  

4.8.6.3  Rain test.  The TMAC shall be subjected to a rain test in accordance with Method 506.4, Procedure I.  While being subjected to both wind and rain, the TMAC shall be functionally demonstrated to produce design cooling requirements.  Open panels and doors shall not be disturbed by wind velocity from any quarter.  No rain shall infiltrate the air stream.  No rain shall collect at any point within the enclosure.

4.8.6.4  Humidity test.  The TMAC shall be subjected to humidity in accordance with Method 507.4.      

4.8.6.5  Salt-fog-test.  The TMAC shall be subjected to a salt-fog test (see 3.6.1,e) in accordance with Method 509.4, with four, 24 hour exposures, alternating wet and dry, periods.  Following the final exposure period, all accesses and system functional components shall be demonstrated to operate at original design levels.

4.8.6.6  Blowing dust test.  The TMAC shall be subjected to a blowing dust (see 3.6.1,f) in accordance with method 510.4, Procedure I.  Following six hours of exposure to blowing dust, and while dust continues to be blown, the TMAC shall be started.  Both the ventilation and air conditioning systems shall be demonstrated to operate at original design levels.

4.8.6.7  Blowing sand test.  The TMAC shall be subjected to a blowing sand test (see 3.6.1,g) in accordance with method 510.4, Procedure II.  Following six hours of exposure to blowing sand, and while sand continues to be blown, the TMAC shall be started.  Both the ventilation and air conditioning systems shall be demonstrated to operate at original design levels.

4.8.6.8  Night and visibility tests.  The minimum lighting level inside the enclosure and at the control panel (see 3.7.5.4) shall be measured.  The ability to read control panel gauges and settings at a distance of 15 feet, day or night, shall be demonstrated.

4.8.7  System performance tests.  All system tests shall be accomplished with no more than the manipulation of the control panel mounted activation switches and controls. 

4.8.7.1  Performance and endurance test.  The TMAC shall be tested for 500 hours total duration.  Test cycles, except as noted, shall be five hour duration, with 1/2 hour of ventilation,  4 hours of cooling, 15 minutes for a shutdown sequence, and 15 minutes preparation for the next cycle.  The cooling cycle shall include three hours at maximum volume flow followed by one hour at reduced flow.  Discharge temperature shall not fluctuate outside the required tolerance.  At least 250 hours of performance testing shall be conducted at environmental conditions requiring in excess of 80% of total cooling capacity.  Five cycles shall be extended to demonstrate 8 hours of continuous cooling.  The balance of testing shall be conducted at varied ambient conditions that require the reduction of incoming air energy to accomplish discharge performance.

4.8.7.2  Conformance test.  The TMAC shall be tested for 10 hours total duration using the diesel generator as the sole power source.  Eight one hour cycles shall be conducted.  One half hour shall be allowed for shut-down and inspection between run cycles.  Each cycle shall include 10 minutes of ventilation and 50 minutes of cooling.  The cycles shall alternate between minimum air volume flow and maximum volume flow.  A cooling load equivalent to at least 50% of the design shall be used to test performance.  Discharge temperature shall not fluctuate outside the required tolerance.  

4.8.8  Operational sound level test.  The sound levels produced by the TMAC (see 3.12) shall be measured.  Ambient background sound levels prior to testing shall be at least 10 dBA below the sound level limit allowed for the TMAC.  Microphone placement shall be two feet in front of the operator’s control panel and five feet above ground.  During the sound level test, the microphone shall be directed toward the maximum sound source.

4.8 9  Fastener tests.  If the TMAC includes threaded fasteners into aluminum, any five fasteners may be selected by the Purchaser for a torquing test.  Prior to all other testing, the selected fasteners shall be removed and re-installed twenty times each to the torque specified in the technical manuals.  These fasteners shall be identified and observed throughout all testing for loss of torque.    

4.8.10  Electromagnetic interference test.  The TMAC shall be tested as specified in the requirements of MIL-STD-461, class C1, Group II for electromagnetic interference and susceptibility.  

4.8.11  Dimensional check.  Dimensions for the TMAC shall be within the specified limits.

4.8.12  Weight check.  Individual wheel weights for the TMAC shall be taken.  
Wheel loading for the curb (air transportable) and for wet (fully fueled, in-service) configurations shall be recorded.  The center of gravity shall be established and shown to be the mid-point between forklift tube locations. 

4.8.13  Operational test.  The TMAC shall be delivered to a Purchaser designated site for 90 days of operational use.  The test period shall start after the TMAC has been inspected and prepared for service and the contractor has reviewed the operation and maintenance manuals with Purchaser personnel.  The TMAC may be scheduled for up to 12 hours each day, seven days per week.  Any day requiring more than two of the 12 scheduled hours for, maintenance, or repair shall not constitute a test day.  The contractor shall provide a maintenance schedule and shall, when possible, give notice of repairs.  Purchaser personnel, using the technical data supplied, shall perform inspections and maintenance.  All parts and repairs shall be provided and accomplished by the contractor.  The Purchaser may witness any required repair actions.  During each operational day, the TMAC may
 serve up to six different aircraft.  The TMAC may
 be towed up to 50 miles per day at maximum allowed speed, which may
 include sharp turns and sudden stops.  Any system test may be conducted, at the beginning or end of a test period, by Purchaser personnel.  Accumulated operational hours may be used as a part of the Reliability demonstration (4.8.4).  Any failure preventing the TMAC from completing an operational day shall constitute a reliability failure.  During this test, servicing, adjustments, and component cleaning, in accordance with the technical manuals, will not be considered a failure.

4.8.14  Final inspection.  Following all testing, the TMAC shall be inspected for evidence of loose parts, deformation, misalignment, leaks, finish failures, and evidence of corrosion.  

4.9  Refurbishment.  After completion of all testing, TMAC first articles shall be restored to like new condition.

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 preformed by DoD personnel, these personnel need to contact the responsible 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


(This section contains information of a general or explanatory nature which may be helpful, but is not mandatory
.)

6.1 Intended use.  The  TMAC is intended for use in support of aircraft ground support maintenance and testing of aircraft under worldwide conditions.

6.2  Acquisition requirements.  Acquisition documents should specify the following:

a.  Title, number, and date of the specification.

b  Issue of DoDISS to be cited in the solicitation, and if required, the specific issue of individual documents referenced (see 2.2).

c  Packaging requirements (see 5.1).

d.  When first article is required (see 3.1).

e.  Identification markings required 

6.3  Definitions.  For the purpose of this specification, the following definitions apply:

6.3.1  Recovered materials.  Materials collected and recovered from solid waste and reprocessed to become a source of raw materials, as compared to virgin raw materials.

6.3.2  Flight line.  A paved level hard surface free of debris or equivalent.
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