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WARNING

Exposed rotating parts are contained in the refrigeration unit. Personal injury can result
if access doors are open when battery is connected.

Muffler and engine may be hot to touch and can cause serious personal injury. Allow to
cool before performing any maintenance functions.

The fuel used in this refrigeration unit is highly explosive. Do not make or use open
flame when performing maintenance. Flames and explosion could result in severe
personal injury or death.

The refrigeration unit engine produces dangerously high noise levels reaching 96 dB (A)
at the service position. Approved hearing protection must be worn any time personnel
are within 12 feet of an operating unit to avoid temporary or possibly permanent hearing
damage.

Dangerous chemical refrigerant under pressure is used in the refrigeration unit. Sudden
and irreversible tissue damage can result from contact with liquid refrigerant. When
exposed to high heat or flame, irritating, toxic, and corrosive gases may be released.
Wear gloves and a face protector or safety glasses in any situation where skin or eye
contact with refrigerant is possible. Do not allow refrigerant to come in contact with high
heat or flame. All refrigerant must be discharged from the system and the entire system
must be purged with dry nitrogen before beginning any brazing operation.

Do not attempt any disassembly of refrigerant system components with a refrigerant
charge in the system. Refrigerant will be sprayed out dangerously.

Never introduce high discharge pressure into a refrigerant cylinder. This can cause the
cylinder to rupture and injure personnel.

Never pressurize refrigerant lines with oxygen, mixture with oil could cause an
explosion.

Nitrogen is an inert gas that can cause suffocation and must be discharged in a well
ventilated area.

The pressure in a nitrogen cylinder can exceed 2000 psi. A nitrogen pressure regulator
should be used at all times to avoid personal injury.

Acetone and methyl-ethyl ketone (MEK) are flammable and their vapors can be
explosive. Repeated or prolonged skin contact or inhalation of vapors can be toxic. Use
in a well ventilated area, wear gloves, and keep away from sparks or flame.

Solder, brazing alloys, and flux contain materials which are hazardous to health. Avoid
breathing vapors or fumes from soldering or brazing operations. Perform operations
only in well-ventilated areas. Wash hands with soap and water after handling solder,
brazing alloys, or flux. Wear thermal gloves and protective goggles or face shield to
protect against burns.

Compressor lubricating oil used in this refrigeration system is caustic. Wear gloves and a

face protector or safety glasses in any situation where skin or eye contact is possible. If
oil does contact skin, wash with soap and water.

a/(b blank)
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HOW TO USE THIS MANUAL

Be sure to read all Warnings before using this equipment.
This manual contains instructions for operation and maintenance of the Refrigeration Unit.
The front cover index of this manual lists the areas of the manual used most often and guides you to those sections.
Follow the black mark on the cover index edge through the pages to the edge mark on the section you want. The
subjects on the front cover index are also boxed in the table of contents. A detailed alphabetical index is located at the

back of the manual.

Chapter 1+ Introduces you to the equipment and gives you information such as weight and dimensions used and general
theory of operation including principles of operation.

Chapter 21 Provides the operator with information necessary to identify and service the equipment. Operating
instructions for usual and unusual conditions.

Chapter 3+ Provides operator lubrication tasks, and troubleshooting procedures for identifying common equipment
malfunctions. Provides maintenance procedures for performing operator maintenance tasks.

Chapter 4+ Provides unit maintenance personnel with procedures for lubrication and service upon receipt of equipment
and instructions for performing repairs on equipment as authorized by the maintenance allocation chart.

[Chapter 5+ Provides direct support maintenance personnel with instructions for performing repairs on equipment as
authorized by the maintenance allocation chart.

Chapter 6t Provides general support maintenance personnel with instructions for performing repairs on equipment as
authorized by the maintenance allocation chart.

[Appendix Al-Provides a list of frequently used forms and publications referenced or used in this manual.

[Appendix Bl-The maintenance allocation chart identifies repairable components and the maintenance level authorized to
perform the repairs.

[Appendix G- List of components of end item and basic issue items to help you inventory the equipment.
[Appendix D- Lists additional items that are authorized for the support of the refrigeration unit.
[Appendix E- Lists expendable and durable items needed to operate and maintain the refrigeration unit.

Provides you with instructions for making items authorized to be manufactured or fabricated at unit, direct
support or general support maintenance.

[Appendix G- Lists all mandatory replacement parts.

[Alphabetical Index Lists subject matter contained in manual in alphabetical order with the paragraph number.
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Figure 1-0. Refrigeration Unit
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CHAPTER 1

INTRODUCTION
SECTION | GENERAL INFORMATION
1-1. SCOPE.
a. Type of Manual. Operator's, Unit, Direct Support and General Support Maintenance Manual.

b. Model Number and Equipment Name. The Model F5000RD, Mechanical, Diesel engine driven, 5,000 Btu
per hour Refrigeration Unit.

C. Purpose of Equipment. The portable, field use refrigeration unit is intended to be used with a 150 cubic foot
refrigerator covered by MIL-R-12571 and a 70 cubic foot refrigerator covered by MIL-R-43024.

1-2. MAINTENANCE FORMS. RECORDS AND REPORTS.

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by DA Pam
738-750, The Army Maintenance Management System.

1-3. DESTRUCTION OF ARMY MATERIAL TO PREVENT ENEMY USE.

Refer to TM 750-244-3 for specific instructions on the destruction of army material to prevent enemy use.

1-4. PREPARATION FOR STORAGE OR SHIPMENT.

Refer to[Chapter 4! for specific information under the same heading.

1-5. QUALITY ASSURANCE.

Requirement for specific quality assurance steps are not applicable to this equipment.

1-1



TM 9-4110-255-14

1-6. OFFICIAL NOMENCLATURE, NAMES AND DESIGNATIONS.

The following listings include the nomenclature cross-reference list, list of abbreviations, and explanation of terms
(glossary) used in this manual.

Nomenclature Cross-Reference List. A shortened nomenclature is used in this manual to make procedures easier
for you to read. A cross-reference between the shortened nomenclature and the official nomenclature is shown in the
following table.

Manual Nomenclature Official Nomenclature

Refrigeration Unit Refrigeration Unit, Mechanical, 5K btu,
Diesel, Model F5000RD

Refrigerator Enclosure Prefabricated Panel Type Refrigerator

1-7. REPORTING EOQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

If your Diesel Refrigeration Unit needs improvement, let us know. Send us an EIR. You, the user, are the only one who
can tell us what you don't like about your equipment. Let us know why you don't like the design or performance. Put it
on an SF 368 (Product Quality Deficiency Report). Mail it to:

Commander

U.S. Army Aviation and Troop Command
ATTN: AMSAT-I-MDO

4300 Goodfellow Blvd.

St. Louis, MO 63120-1798

1-8. WARRANTY INFORMATION.

Refer to TB 9-4110-255-24 for specific warranty information.

1-9. CORROSION PREVENTION AND CONTROL.

a. Corrosion Prevention and Control (CPC) of Army material is a continuing concern. It is important that any
corrosion problems with this item be reported so that the problem can be corrected and improvements can be made to
prevent the problem in future items.

b. While corrosion is typically associated with rusting of metals, it can also include deterioration of other
materials, such as rubber and plastic. Unusual cracking, softening, swelling, or breaking of these materials may be a
corrosion problem.

C. If a corrosion problem is identified, it can be reported using Standard Form 368, Product Quality Deficiency

Report. Use of keywords such as "corrosion,” "rust,” "deterioration," or "cracking" will ensure that the information is
identified as a CPC problem. The form should be submitted to the address specified in DA Pam 738-750.
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SECTION Il EQUIPMENT DESCRIPTION

1-10. EQUIPMENT CHARACTERISTICS, CAPABILITIES AND FEATURES.

a. Characteristics. The Keco Model F5000RD, is a self-contained, diesel engine driven, panel-mounted
refrigeration unit used with a prefabricated panel type refrigerator. It can be used under adverse climatic and operating
conditions without added protection from the elements.

b. Capabilities. The unit is capable of starting and operating in ambient temperature of 0° F to 1250 F (-17° C
to 520 C) and to automatically maintain a refrigerator temperature of 0° F and 35° F (-170 C and 2° C).

C. Features. The portion of the condensing unit exposed to weather is capable of operating in rainfall of three
inches per hour without functional damage or impaired operation. This unit is designed to use R-134a refrigerant.

1-11. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.

Seg figure 1-1]

1 CONTRO BOXASSEMBLY. Houses the automatic and manual engine and electrical control
components a well as system monitoring gages.

2 EVAPORATO COIL. Absorbs heat from the air being circulated through the refrigerator enclosure
causing the low pressure liquid refrigerant in the coil to evaporate.

3 COMPRESS. Moves the refrigerant through the refrigeration system by raising the pressure of the
incoming gas from the evaporator coil and discharging it as a high pressure gas.

4 CONDENSER COIL. Releases heat from the high pressure gas coming from the compressor causing
the gas to condense into a high pressure liquid.

5 DIESEL ENGINE. Drives the compressor and air handling components.
6 EVAPORATOR FAN. Circulates air through the refrigerator and across the evaporator coil.
7 CONDENSER FAN. Circulates ambient, outside air across the condenser coil.

8 DUAL PRESSURE CONTROL SWITCH. Provides over/under pressure protection for the refrigeration
system. The switch has a manual reset for over pressure conditions.

9 DIFFERENTIAL OIL PRESSURE SWITCH. Provides protection against loss of lubricating oil in the
compressor. The switch has a manual reset for low oil conditions.
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Figure 1-1. Major Components
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1-12. EQUIPMENT DATA.

WEIGHTS AND DIMENSIONS

WEIGNE <ot - 800 Ib.(363 Kg)

Width 35.0in. (88.9 cm)

Height ..o 56.5 in. (143.5 cm)

Depth .o 35.1in. (89.2 cm)
PERFORMANCE

Cooling Capacity
0° F (F18° C) ertriieeiee ettt 5,000 btuh
5% F (2° C) errreieeiee et 7,500 btuh

ENGINE CHARACTERISTICS

HOISEPOWET ... 54
Number of CYlINAErs ... 1
RPM i 3,000

FLUID CAPACITIES

Refrigerant R134a.........oooooiiiiiiiiiiiiiiei, 10 Ib. (4.5 Kg)
Compressor Lubricating Oil............cccovvviiiiiinnnnnn. 55pt. (2.6 1)
FUuel TanK ... 9 gal. (341)
Engine Lubricating Oil ..........ccceiiiiiiiiiiiiii, 85 gt. (0.801)

SECTION Il PRINCIPLES OF OPERATION

1-13. OPERATING SYSTEM.

TM 9-4110-255-14

The refrigeration unit is self-contained, using a diesel engine to operate. Fuel for the engine is supplied from a self
contained fuel tank. The engine is started using an electric starter motor powered by a battery in the refrigeration unit.
The engine contains an alternator which is controlled by a voltage regulator to provide system power and charge the
battery. The engine drives the refrigerant compressor and air handling equipment. The control box assembly houses
various automatic and manual components which control the engine/compressor and air handling system. The
compressor causes refrigerant flow through the refrigeration system and the air handling system circulates air through the

refrigeration unit and refrigerator enclosure.
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Figure 1-2. Operating/Electrical System
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Figure 1-3. Electrical Schematic
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Figure 1-4. Electrical Wiring Diagram
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1-14. REFRIGERATION SYSTEM.

a. Cooling Cycle. Heat is absorbed from the refrigerator enclosure and released to the outside ambient air using
refrigerant flowing through the refrigeration system. The compressor moves the refrigerant through the refrigeration
system by raising the pressure of the incoming gas from the evaporator coil (evaporator) and discharging it as a high
pressure gas. The high pressure gas passes through the condenser coil (condenser) where heat is released to the
outside ambient air causing the high pressure gas to condense to a high pressure liquid. The high pressure liquid, which
may contain some gas, is collected in the receiver. The receiver contains a dip tube that allows only liquid to flow from it.
The high pressure liquid passes through the heat exchanger where it is cooled by low pressure gas returning to the
compressor. The high pressure liquid passes through the expansion valve (thermostatic expansion valve) which causes
a pressure drop and automatically meters the amount of liquid passing thr