TECHNICAL MANUAL

OERATOR’S, ORGANIZATIONAL, DIRECT SUPPORT,
AND GENERAL SUPPORT MAINTENANCE MANUAL

AIR CONDITIONER

HORIZONTAL COMPACT

9,000 BTU/HR
208 VOLT, 3 PHASE,
50/60 HERTZ

MODEL F 9000H-3S
(4120-01-164-7420)

T™ 5-4120-383-14

CHAPTER/

APPENDIX

INTRODUCTION 1 |

OPERATING INSTRUCTIONS 2

o PR

"~ OPERATORS |
MAINTENANCE INsTRucTions * §

orcanzaTionaL .
MAINTENANCE INSTRUCTIONS

DIRECT SUPPORT
MAINTENANCE INSTRUCTIONS _

GENERAL SUPPORT
MAINTENANCE_INSTRUCTIONS

 COMPONENTS OF END ITEM

AND BASIC ISSUE [TEMSLISTS

‘Aqnﬁﬁﬂltl

EXPENDABLE Si

AND MATERIALS LIST

i

GLOSSARY

ALPHABETICAL INDEX 1 |

HEADQUARTERS, DEPARTMENT OF THE ARMY

9 MAY

1985






TMb- 4120- 383- 14

The panels, doors, and screens on this unit are there for a
pur pose.

Do not operate this unit wth them off or open unless the
instructions tell you to. Wen this is necessary do so with care

e Al electrical connections can shock and sonetinmes Kkill

Movi ng parts can cut off fingers or hands.

e Do not wear |oose clothing near noving parts such as fans and
shafts.

Read all Warnings and instructions carefully before operating or
working on this unit. Read and understand all Warnings listed in

the front of this manual

REFRI GERANT UNDER PRESSURE
is used in the operation of this equipnent.

DEATH

or severe injury may result if you fail to
observe safety precautions.

Never use a heating torch on any part that contains Refrigerant
R-22. Do not let liquid refrigerant touch you and do not inhale

refrigerant gas.
WARNING l

DANGEROUS CHEM CAL
is used in this equipnent.

DEATH

or severe injury may result if personnel fail
to observe safety precautions.

Use great care to avoid contact with liquid refrigerant or
refrigerant gas being discharged under pressure. Sudden and
irreversible tissue danmage can result from freezing. War thernal
protective gloves and a face protector or goggles in any situation
where skin - eye - contact is possible.

Prevent contact of refrigerant gas with flane or hot surfaces.
Heat causes the refrigerant to break down and form carbonyl
chloride (phosgene), a highly toxic and corrosive gas.
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WARNING

H GH VOLTAGE
is used in the operation of this equipnent.

DEATH ON CONTACT
may result if personnel fail to observe safety precautions.

Renove personal items such as watches and rings prior to working on
thi s equi pnent.

Never work on electrical equipnent unless there is another person
nearby who is famliar with the operation and hazards of the

equi pnent and who is conpetent in adninistering first aid. Wen
the technician is aided by operators, he nust warn them about
dangerous areas.

Whenever possible, the input power supply to the equi pnent nust be

shut off before beginning work on the equipnent. Take particul ar
care to ground every capacitor likely to hold a dangerous
potenti al . When working inside the equipnent, after the power has

been turned off, always ground every part before touching it.

Be careful not to contact high-voltage connections of 208 volts ac
i nput when installing or operating this equipnent.

Whenever the nature of the operation permts, keep one hand away
from the equipnent to reduce the hazard of current flow ng through
vital organs of the body.

Do not operate the equipnment without all grilles, guards, |ouvers,
and covers in place and tightly secured.

V\Ar ni ng: Do not be msled by the term "low voltage.” Potentials
as low as 50 volts may cause death under adverse conditions.

Acetone and nethyl -ethyl ketone (MEK) are flamrable and their
vapors can be expl osi ve. Repeated or prolonged skin contact or
i nhal ati on of vapors can be toxic. Use a well-ventilated area,
wear gl oves, and keep away from sparks or flane.
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Clean parts in a well ventilated area. Avoid inhalation of solvent
fumes and prol onged exposure of skin to cleaning solvent. \Wash
exposed skin thoroughly.

Dry cleaning solvent (Fed Spec. P-D-680) used to clean parts is
potentially dangerous to personnel and property.

Do not use near open flane or excessive heat. Fl ash point of
solvent is 100°F to 138°F (38°C to 50°C).

Wear eye protection when blow ng solvent from parts. Air pressure
shoul d not exceed 30 psig (2.1 kg/cn).

Conpressed air used for cleaning purposes will not exceed 30 ps
(2.1 kg/cnf).

-

0
(\\“J )

/

The burning of polyurethane foans is dangerous.

Due to the chem cal conposition of a polyurethane foam toxic funes
are released when it is burned or heated. If it is burned or
heated indoors, such as during a welding operation nearby, you
should take care to ventilate the area thoroughly. An exhaust
system like that of a paint spray booth should be used.

Air-supplied respirators, approved by the National Institute for
Cccupational Safety and Health or the U S. Bureau of M nes, should
be used for all welding in confined spaces and in places where
ventilation is inadequate.

Persons who have chronic or recurrent respiratory conditions,
including allergies and asthma, should not work in these areas.

c/ (d bl ank)






TM 5-4120-383-14
C1

CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 1 WASHINGTON, D.C., 1 JULY 1992

Operator’s, Organizational, Direct Support, and
General Support Maintenance Manual

AIR CONDITIONER, HORIZONTAL, COMPACT,
9,000 BTU/HR, 208 VOLT, 3 PHASE,
50/60 HERTZ
MODEL F9000H-3S
NSN 4120-01-164-7420

Approved for public release; Distribution is unlimited
TM 5-4120-383-14, 9 May 1985 is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical
bar in the margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages
5-27 and 5-28 and[5-28]
5-37 and 5-38 [5-37] and[5-38
B-11 and B-12 and B-12)
E-1 and E-2 and[E-2|

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

GORDON R. SULLIVAN
General, United States Army

Official Chief of Staff

N A, Al

MILTON H. HAMILTON
Administrative Assistant to the
Secretary of the Army

01507

DISTRIBUTION:
To be distributed in accordance with DA Form 12-25E, (qty rgr block no. 2326).






TMb- 4120- 383- 14

TECHNI CAL MANUAL HEADQUARTERS
DEPARTMENT OF THE ARMY
TNVb- 4120- 383- 14 WASHINGTON, D.C., 9 May 1985

CPERATOR' S, CORGANI ZATI ONAL,

DI RECT SUPPORT, AND GENERAL SUPPORT

MAI NTENANCE MANUAL
FOR
Al R CONDI Tl ONER, HORI ZONTAL, COVPACT,
9, 000 BTU HR
208 VOLTS, 3 PHASE, 50/60 HERTZ

(4120- 01- 164-7420)

REPORTI NG ERRCRS AND RECOMMENDI NG | MPROVEMENTS

You can help inprove this manual. If you find any m stakes or
if you know of a way to inprove the proceduresl please |let us
know. Mai | your letter, DA Form 2028 (Recommended Changes to
Publ i cati ons and Bl ank Forns) or DA Form 2028-2 |ocated in the
back of this manual direct to: Commander, U.S. Arny Troop
Support Conmand, Attention: AMBTR- MPS, 4300 Goodf el | ow

Boul evard, St. Louis, Mssouri 63120-1798. A reply wll be

furni shed to you.
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CHAPTER 1
| NTRODUCTI ON
Sect i on/ Par agr aph
General Information . . . . . . . . . . ... ... ... I
SCOPE . . . . e [1-1I
Mai ntenance Forns and Records . . . . . . . . . . [1- 2
Hand Receipt Manual . . . . . . . . . . . . . . . .. [I-3
Reporti ng Equi pnment | nprovenent
Recommendat i ons ( El Rs) C e e e [1-4]

Equi prent Description . . . . . . . . . . . . . . . ... 'l
Equi pnent Characteristics, Capabilities,

and Features . C e e e [I-5]

Location and Description of Major

Components . . . . . . . .. [1-6]

Equipnent Data . . . . . . . . . . . . . .. ... [1-7
Technical Principles of Operation . . . . 1]

Refrigeration Cycle . . . . . . . . . . . . . .. [1-3]

Heating . . . . . . . . . . . . . . . [1T-9

Section |  GENERAL | NFORVATI ON

1-1 SCOPE.

a. Type of Manual . Qperator’s, Oganizational D rect Support,
and Ceneral Support WMaintenance Manual .

b. Model Nunber and Equi pnent Nane. Keco Mddel F9000H 3S
Hori zontal, Conpact, 9,000 BTU HR, 208 Volt, 3 Phase, 50/60 Hertz,
Air Conditioner.

c. Purpose of Equi pnent. Cool s and heats encl osed space
(shelter). The unit covered by this manual is designed for cooling
and heating air to a desired predetermned range and circulating
the conditioned air to provide heating and cooling of equipnent or
personnel within the conditioned area.

1-2. MAI NTENANCE FORMS AND RECORDS.

Departnent of the Arny forns and procedures used for equipnent
mai ntenance wll be those prescribed by DA Panphlet 738-750, The
Arny Mai ntenance Managenent System ( TAWS).

1-1
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1-3. HAND RECEIPT MANUAL.

This manual has a conpani on docunent with a TM nunber followed by
“-HR" (which stands for Hand Receipt). The TM-4120-383-14-HR
consists of preprinted hand receipts (DA Form 2062) that |ist end
itemrelated equipnent (i.e., CCEl, BlIl, and AAL) you nust account
for. As an aid to property accountability, additional -HR manuals
may be requisitioned fromthe follow ng source in accordance wth
procedures i[n_Chapter 13, AR 310-2:

The US Arny Adjutant GCeneral Publications Center
2800 Eastern Boul evard
Baltinore, MD 21220.

1-4. REPORTI NG EQUI PMENT | MPROVEMENT RECOMVENDATI ONS ( El Rs) .

If your Air Conditioner needs inprovenent, let us know. Send us an
ElR You, the user, are the only one who can tell us what you
don’t |ike about your equipnent. Let us know why you don't |ike
the design or performance. Tell us why a procedure is hard to
perform Put 1t on a SF 368 (Quality Deficiency Report). Mail it
to us at:

Commander, U.S. Arny Troop Support Command
Attention: AMSTR- MPS

4300 Goodfel |l ow Boul evard

St. Louis, Mssouri 63120-1798.

W will send you a reply.

Section Il EQU PMENT DESCRI PTI ON

1-5. EQUI PMENT CHARACTERI STI CS, CAPABI LI TIES, AND FEATURES.

a. The Model F9000H 3S Air Conditioner is designed to
circulate, filter, and cool or heat air in the room or enclosure in
which it is install ed.

b. The Model F9000H 3S has a capability of providing a maxi num
of 10,000 BTU HR of cooling or 7,000 BTU HR of heating. It is
designed to automatically maintain the air in the room or enclosure
at the desired tenperature selected on the control panel.

c. The unit is self-contained in a single cabinet that is

ideally suited for van or shelter type installations. The only
external requirenents are a source of 208 volt ac, 3 phase, 50/60

1-2



TNVb-4120- 383- 14

1-5. E IFNENRjCHARACTERISTICS, CAPABI LI TIES, AND FEATURES
- nti nue

hertz input power, a suitable ground and an entry to a suitable

dr ai n. The drain nust be |lower than the base of the cabinet, in
its operating location, for disposal of condensate waste water. |t
is designed to operate in alnbst any environnmental condition from
artic to tropic and is fully portable for novenent from one

| ocation to another.

d. The primary installation requirenent is that the exhaust air
from the conpressor/condenser section nust be vented to the outside
at nosphere. This subject is fully covered in the installation
instructions contained ip _Chapter 4, “Oganizational Maintenance
Instructions.”

e. Wien using this equipnent in a secure area, caution nust be
exercised in neeting the established electronmagnetic radiation
st andar ds. These standards may limt the use of the equipnent’s
renote capability and require additional shielding for the ducts.

1-6. LCOCATI ON AND DESCRI PTI ON OF MAJOR COVPONENTS.

(See[fiqg. T}2 Sheets 1 and 2)

FABRIC COVER  protects back or exposed side of the unit
during periods of shut down. Must be rolled up when operating in
the cool node or when fresh (outside) air is being used in any node.

CONDI TIONED AIR SUPPLY LOUVER  Provides directional contro
of conditioned air.

G CONDI TI ONED ( EVAPORATOR) AIR FAN. Draws the room or

enclosure air in over the filter and blows it out over the
evaporator and heaters to supply conditioned air. The speed is
adj ust abl e. See |Item 16.

TEMPERATURE SELECTOR ( THERMOSTAT) SENSI NG BULB. Senses t he

tenperature of the room or enclosure air as it is drawn back into
the air conditioner. This bulb is part of the TEMPERATURE SELECTOR
control (thernostat) that is |located on the control panel nodul e.

CONDI TIONED AIR FILTER  Filters room or enclosure air as it
is recircul ated.

CONDI TIONED Al R FAN MOTOR. Drives the conditioned air fan
RETURN AIR LOUWWVER WTH FILTER CLAMPS. The recirculated air
fromthe room or enclosure is drawn in through this |ouver. The

conditioned air filter, item b5, is nounted on clips on the inside
of this |ouver.

1-3
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1-6. LOCATI ON AND DESCRI PTION OF MAJOR COVPONENTS. - Cont i nued

JUNCTIO\I BOX AND CONTROL PANEL MODULE. Contains najor unit
controls. See itens 9 thru 16 for a description of sonme of these
controls.

@CO\ITRC]_ ClRCU T BREAKER Protects control circuit.

| NPUT PONER RECEPTACLE (PRI MARY LOCATI ON). Connecti on poi nt
for main input power cable. See item 37 for alternate receptacle.

CONTRCL PANEL MODULE. Contains switches and controls for
operating the air conditioner. See itenms 13, 14, 16 and 17 for a
description of these switches and controls.

H GH REFRI GERANT PRESSURE CUTQUT SWTCH.  This switch is
factory set to shut the conpressor off if the refrigerant discharge
line pressure rises to 435 to 455 psig (30.58 to 31.99 kg/cni).

NOTE

This switch nust be hand reset after the pressure
drops to 320 psig (22.50 kg/cni).

() COWR CIRCU T BKR (Conpressor G rcuit Breaker). Protects the
conpr essor

MODE SELECTOR SWTCH.  Allows selection of unit operating
mode.

LOW REFRI GERANT PRESSURE CUTOUT SW TCH. This switch is
factory set to shut the conpressor off if the refrigerant suction
line pressure drops to 10 to 20 psig (0.703 to 1.406 kg/cni). This
switch nmust be hand reset after the pressure rises above 40 psig
(2.812 kg/cn).

EVAPORATOR FAN SPEED. Allows selection of H GH or LOW unit
conditioned air (evaporator) fan speed.

TEMPERATURE SELECTOR ( THERMOSTAT) SW TCH. This switch all ows

selection of the desired tenperature while operating in the cool or
heat nodes.

GROUND CONNECTION PO NT.  gshelter or van electrical ground
connecti on point.

CONDENSER DI SCHARGE Al R LOUVER ASSEMBLY.  This | ouver

assenbly is automatically controlled by the actuating cylinder
item 39.

CONDENSER Al R INLET GUARD.  This expanded metal screen
protects the condenser from danage.

1-6
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1-6. LOCATI ON AND DESCRI PTION OF MAJOR COVWPONENTS. - Cont i nued

FRESH Al R VENTI LATION GQUARD. Screens and filters fresh air
entering the unit.

NOTE

The air conditioner can be equipped for operation in
chem cal - bi ol ogi cal -radi ol ogi cal (CBR) environnment by
connecting filtering equipnment to the fresh air
filter.

RELI EF VALVE.  This safety valve opens when the refrigerant
di scharge line pressure rises above 540 psig (37.97 kg/cnf).

CHARG NG VALVE, REFRI GERANT SUCTI ON LI NE. Provi des a
connection point for charging and checking suction |ine pressure.

CHARG NG VALVE, REFRI GERANT DI SCHARGE LINE. Provides a
connection point for charging and checking discharge |ine pressure.

SOLENO D VALVE, PRESSURE EQUALI ZI NG This valve is normally

open when the conpressor is NOT running to equalize the pressure at
the suction and discharge sides of the conpressor. It closes when
t he conpressor starts.

CONDENSER FAN AND MOTOR. This fan and notor draws outside
air over the condenser coil to renove heat from the refrigerant
passi ng through the tubes of the condenser coil.

COMPRESSOR.  Consists of a reciprocating conpressor driven by
an electrical notor, hernetically sealed inside a steel container
with a lifetinme charge of oil. An external (crankcase) heater is
attached to the lower part of the container. The purpose of the
heater is to prevent possible damage to the conpressor caused by
liquid refrigerant accunulation in the crankcase during a period of
shut down. The heater is connected directly to input power and is
thernostatically controlled to prevent overheating.

CONDENSER CA L.  Made up of interconnected parallel copper
tubes retained in a series of multiple, closely spaced al um num
fins. This coil serves as a heat exchanger to renove the heat from
the conpressed refrigerant vapor so that it wll condense into a
['iquid.

DEHYDRATOR, DESI CCANT, REFRI GERANT (FILTER/ DRIER). Renoves
noi sture and contam nants from the refrigerant.

@ RECEI VER The receiver acts as a storage tank for the liquid
refrigerant.
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1-6. LOCATI ON AND DESCRI PTION OF MAJOR COVPONENTS. - Cont i nued

SOLENO D VALVE, LIQU D LINE. This valve is normally open
when the conpressor is NOT running and is thernostatically
controlled during cooling cycles when operating in the COOL node.

PRESSURE REGULATI NG VALVE. This val ve regul ates the suction
pressure by recirculating a part of the conpressor discharge hot
gas to the suction |line when the suction pressure drops below a
preset val ue. This action prevents frosting of the evaporator
coil.

EXPANSI ON  VALVE. Meters refrigerant flow to the evaporator
during cooling cycles when operating in the COOL node.

EVAPORATOR COL. Similar in construction to the nultiple-
tube, finned condenser coil. This coil serves as a heat exchanger
for the refrigerant to absorb heat from the room or enclosure air
circulated through the evaporator section

HEATI NG ELEMENTS.  Consists of two banks of heating el enents.
Only one bank operates in the “LOW HEAT” node. Bot h banks operate
in the “H GH HEAT” node. One bank shuts off when the thernostat is
satisfied in both H GH and LOW HEAT nodes.

M ST ELI M NATOR The purpose of the mst elimnator is to
trap droplets of condensed water from the evaporator, so that they
will not be blown into the air conditioned space.

<:) | NPUT POANER RECEPTACLE (ALTERNATE LOCATI ON). The nmain power
cable may be connected here. See item 10 for primary | ocation.
See installation instructions for switch over instructions if this
power receptacle is used.

REFRI GERANT S| GHT GLASS. Visually indicates the condition of
the refrigerant flowing in the refrigerant lines during cooling
cycles when operating in the COOL node.

ACTUATI NG CYLI NDER. This hydraulic cylinder operates
di scharge | ouver assenbly. It will start to open the |ouver
assenbly at 150 to 180 psig (10.55 to 12.66 kg/cnf) andfully open
| ouver assenbly at 220 to 260 psig (15.74 to 18.28 kg/cm)
conpressor discharge pressure to allow unit operation when outside
tenperature is | ow
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AMBI ENT  OPERATI NG
TEMPERATURE RANCE

LOW
H GH

PERFORMANCE

COOLI NG CAPACI TY
HEATI NG CAPACI TY

PONER REQUI RED
VOLTAGE
PHASE
HERTZ

DI MENSI ONS
W DTH
DEPTH
HEI GHT
VEEI GHT

REFRI GERANT

TYPE
CHARGE

-50°F (-45°C)
+120°F (+49°C)

10, 000 BTU HR
7,000 BTU HR

208
50/ 60

24.0 inch (60.96 cn
26.5 inch (67.31 cn
16.0 inch (40.64 cm
185 pounds (83.9 kgQ)

R-22
2.2 pounds (1.0 kg)

Section 11l TECHNI CAL PRI NCl

1-8. REFRI GERATI ON CYCLE.

a. Cool i ng Cycl e. (See f1g. _I-3.)

PLES OF OPERATI ON

e The COWRESSOR (1) takes cold, low pressure refrigerant gas
and conpresses it to a high tenperature, high pressure gas. Thi s

gas flows through the nmetal tubing to the CONDENSER COL (3A) and
(3B) and RECEI VER (4).
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NOMENCLATURE

COMPRESSOR, RECIPROCATING

HOSE ASSY, METAL

COIL, CONDENSER WITH ANGLE

SUB COOLER

RECEIVER, LIQUID REFRIGERANT

INDICATOR, SIGHT, LIQUID

DEHYDRATOR, DESICCANT, REFRIGERANT

SOLENOID VALVE WITH LEADS

VALVE, EXPANSION (PRIMARY)

COIL, EVAPORATOR

BULB WELL

REGULATOR, FLUID PRESSURE

VALVE, SERVICE

VALVE, PRESSURE RELIEF

SWITCH, PRESSURE (HIGH)

CYLINDER ASSY ACTUATING, LINEAR

SOLENOID VALVE WITH LEADS

VALVE, EXPANSION (QUENCH)

SWITCH PRESSURE (LOW)

N E RN NN RN NN,

HOSE ASSY, METAL

Figure 1-3.
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1-8. REFRI GERATI ON CYCLE. - Cont i nued

e The condenser fan draws outside anbient air over and
t hrough the two section CONDENSER COL (3A) and (3B). The hi gh
tenperature, high pressure gas from the COMPRESSOR (1) is cool ed by
the flow of air and is changed into a high pressure |iquid.

e The LIQUD SIGAT GASS (5) indicates the presence of
noi sture and quantity of refrigerant in the system

e The DEHYDRATOR, DESI CCANT, REFRI GERANT (filter/drier) (6)
removes any noisture (water vapor) or dirt that may be carried by
the liquid refrigerant.

e The SOLENO D VALVE (7) is controlled by the TEMPERATURE
SELECTOR on the control panel. This valve will shut off the flow
of refrigerant to the evaporator section when the tenperature in
the conditioned area reaches the set point.

e The EXPANSION VALVE (8) controls the amount and pressure of
l[iquid refrigerant to the EVAPORATOR COL (9). The EXPANSI ON VALVE
(8) senses the tenperature and pressure of the refrigerant as it
| eaves the evaporator coil. By use of the sensing bulb in the BULB
VWELL (10) and an “external equalizer line” the valve constantly
adjusts the flow of liquid refrigerant to the EVAPORATOR COL (9).

e As the liquid refrigerant |eaves the EXPANSION VALVE (8) it
enters the EVAPORATOR CAOL (9). As the liquid enters the coil at a
reduced pressure, the reduction in pressure and the warner air
being forced across the tubes of the coil cause the refrigerant to
boil or "flash" to a gas. The evaporator blower circulates the
warm air from the conditioned space over and through the evaporator
coil. Li quid absorbs heat when it changes froma liquid to a gas.
As air from the conditioned spaces conmes in contact with the
EVAPORATOR COL (9), the air is cooled.

e TO prevent conpressor overload and damage during start-up
SOLENO D VALVE, pressure equalizing (16) is closed at start of
cool i ng cycl e. This val ve opens when conpressor is not running to
equal i ze pressure on both sides of conpressor
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r1-8. REFRI GERATI ON CYCLE. - Cont i nued

b. Bypass System This unit has a bypass system which all ows
cooling operation at |low cooling |oads w thout cycling the
conpressor on and off. In bypass the refrigerant is piped fromthe
di scharge to the suction side of the conpressor, bypassing the
EVAPORATOR CAO L (9).

« When the TEMPERATURE SELECTOR on the control nodul e senses
that cooling conditions have reached the set point, it closes the
SOLENO D VALVE (7) to shut off refrigerant flow to the EVAPORATOR
caL (9).

«As the conpressor suction pressure starts to drop, the
PRESSURE REGULATOR (11) opens to allow flow of hot gas from the
conpr essor

« The QUENCH VALVE (17) senses the tenperature of the gas at
the suction side of the conpressor. To prevent excessively hot gas
from reaching the conpressor the QUENCH VALVE (17) opens to allow
liquid refrigerant to mx with the hot gas.

« The LINEAR ACTUATI NG CYLI NDER ASSEMBLY (15) automatically
controls the condenser discharge |ouver assenbly.

« The SERVICE VALVES (12) are provided for charging, and
general servicing of the high and |ow pressure sides of the
refrigerant system

« The LOW PRESSURE SW TCH (18), the H GH PRESSURE SW TCH (14)
and the PRESSURE RELI EF VALVE (13) are provided to protect the unit
from damage due to pressure extrenes.

« The flexible METAL HOSE ASSEMBLIES (2) and (19) provide
vi bration isolation between the conpressor and other conponents of
the refrigeration system

1-9. HEATI NG.

a. Wen the MODE SELECTOR is set for H GH heat, all heating
el enents, |ocated behind the evaporator coil are energized. These
el enents are protected from overheating by a thermal cutout swtch.
Half of the elenments are thernostatically controlled by the
TEMPERATURE SELECTOR. The remaining half are on all of the tine.
Wien set for LOW only the thernostatically controlled elenents are
energi zed.

b. The two speed fan can be set for either HHGH or LOW
operation during heating.
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CHAPTER 2
OPERATI NG | NSTRUCTI ONS

Sect i on/ Par agr aph

Description and Use of Operator’s Controls
and Indicators . . . . . . . . ... I

General . . . . ... L [Z-1]
Qperator's Controls . . . . . . . . . . . . . . .. [Z-2
Indicators. . . .. ... . ... [Z-3]
Preventati ve Mintenance Checks and Services
(PNCS) . . . . |l
General . .. .. [Z2-4]
Operation Under Usual Conditions . . . . . . . . . . . [11
Assenbly and Preparation for Use . . . . . . . . . [Z2-5]
Qperational Checks . . . . . [2-©
General Operating Procedures . . . . . . . . . . .. [Z-7]
Information Plates . . . . . . . . . . . . . . . ... [Z-8
Preparation for Mvement . . . . . . . . . .. C [Z2-9
Qperation Under Unusual Conditions . . . . . . . . IV
General . . . .., [2- 10
Qperation in Extreme Heat . . . . . . . . . . . . .. [Z-17]
Qperation in Extreme Cold . . . . . . . . . . . . ... [Z2-17]
Qperation in Dusty or Sandy Conditions . . . . . . [2-13
Qperation in Unusual ly Wet Conditions . . . . . . [2-14
Qperation in Salt Air or Sea Spray . . . . . . . . . [Z- 15
Operation Under Emergency Conditions . . . . . . . [Z-10|

Section | DESCRI PTION AND USE OF OPERATOR S
CONTRCLS AND | NDI CATORS

The Mbdel F9000H 3S Air Conditioner is designed for a wide variety
of installations and for operation under a wi de range of climatic
conditions. It is also designed for continuous or intermttent
operation as a self-contained unit or may be connected to external
filtering equipnent for operation under chem cal -bi ol ogical -

radi ol ogical (CBR) environnental conditions. Qperators nust be
aware of any peculiarities or operational limtations for their
specific installation.
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2-2. OPERATOR' S CONTRCLS.

Al'l necessary operator controls are illustrated in[Fgures Z2-1 and
2-2. Usage of controls is detailed in Operational Checks

(para 2-8).

CAUTION

Under normal operating conditions, before starting
the air conditioner in any node, make sure that the
fabric cover on the back of the cabinet is rolled up
and secured, that the condenser fan intake screen and
fan guard are in place and unobstructed, and that the
evaporator fan intake and discharge grille |ouvers
are fully open. EXCEPTI ONS: Under extrene climatic
condi tions, such as blow ng snow, which mght enter

t he conpressor section, the unit may be operated in

t he VENTI LATE, LO HEAT or H HEAT node with the
fabric cover rolled down and snapped in place. Wen
operated in this manner, outside air cannot be drawn
t hrough the fresh air danper, which should be
positioned fully closed. The fabric cover cannot be
rolled down if the unit is connected to a CBR filter

DO NOT' OPERATE IN THE COOL MODE WTH THE FABRI C COVER
ROLLED DOWN.
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FRESH AIR DAMPER
CONTROL

2l-d  CONDITIONED AIR
SUPPLY LOUVER

T INPUT POWER RECEPTACLE
' PRIMARY LOCATION

RETURN AIR LOUVER
ASSEMBLY

JUNCTION BOX AND CONTROL
PANEL MODULE

FABRIC COVER

{LANPUT POWER RECEPTACLE
(ALTERNATE LOCATION)

Figure 2-1. Operator’s Controls and Indicators
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TEMPERATURE SELECTOR SWITCH
TURN KNOB CLOCKWISE FOR _—]

WARMER AND COUNTER~-
CLOCKWISE FOR COOLER

CONTROL CIRCUIT BREAKER
MOVE TO ON TO RESET

MOVE TO OFF TO SHUT DOWN THE
CONTROL CIRCUIT

POWER INPUT RECEPTACLE

PRIMARY LOCATION

5 @\
CAYTION . " @ ,
0 s (0 G
. g’{éﬁ'ﬁ%ﬁgt EXTERNAL Lcmcun akuﬁoﬁgﬁn o | @ (MUST RE
— po— 4 TIGHT)
-
7N WARNING : DO NOT REMOYVE MODULE BEFORE CONSULTING TM™ 7
EVAPORATOR ®© N ® | comp
vy CONTROL MODULE RESSOR
FAN SPEED \ COOLER WARMER co]m ClRCUlT
SWITCH TN g BKR (BREAKER
TURN TO HIGH \.\ e ‘ MOVE( TO ON)
OR LOW TO TO RESET
ADJUST FAN SPEED °“ ® 7/
EVAPORATOR @ ¢
FAN SPEED : 1

LOW PRESSURE
REFRIGERANT CUTOUT
SWITCH PUSH IN TO RESET

Figure 2-2.
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s Controls and
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2-3. | NDI CATORS. ]

(See f1g._2-2.)

The refrigerant sight glass is the only visual indicator
incorporated in the Mydel F9000H 3S air conditioner. The
refrigerant sight glass has a small chanber with a glass w ndow

through which the refrigerant condition can be observed. It is
installed in the liquid refrigerant |ine downstream from the
condenser coil. Liquid refrigerant actually flows through the

sight glass chanber only during cooling cycles when the air
conditioner is in operation in the COOL node. The unit nust be
operated approximately 15 mnutes at maximum cooling prior to
checking condition of refrigerant at sight glass. The sight gl ass
is equipped with a center indicator that is noisture sensitive.

Dry refrigerant is indicated by green, it turns to chartreuse when
the noisture content becones undesirable, and to yellow when the

| evel becones unaccept abl e. Excessive noisture in the refrigerant
may danmage or possibly destroy the conpressor. If the liquid
refrigerant observed in the sight glass has a mlKky appearance or
frequent bubbl es appear, the volune of refrigerant is |ow and the
system shoul d be charged. Ei t her noisture or |ow charge

i ndi cations should be reported to direct support mnaintenance for
appropriate refrigeration system action.

CAUTION

Do not operate the air conditioner in the COOL node
if the refrigerant color has reached the yell ow band
or if numerous bubbles appear in the sight glass.

COCOL node operation may be continued with the
refrigerant color in the chartreuse band or with only
an occasi onal bubble appearing in the w ndow, but the
sight glass should be rechecked after each four hours
of operation to insure that the condition has not
becone wor se.
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Section Il PREVENTI VE MAI NTENANCE CHECKS AND SERVI CES ( PMCS)

2-4. GENERAL.

Preventive mai ntenance checks and services (PMCS) are essential to
the efficient operation of the air conditioner and to prevent
possi bl e damage that mght occur through neglect or failure to
observe warning synptons in a timely manner. Checks and services
perfornmed by operators are limted to those functions which can be
acconpl i shed from the outside of the cabinet.

a. Before You Qperate. Al ways keep in mnd and observe the
WARNI NGS and CAUTIONS contained in this technical manual and plates
installed on the equipment that are associated with the functions
you are about to perform Perform your before (B) PMCS from Table
2-1.

b. Wiile You Operate. Always keep in mnd and observe the
WARNI NGS and CAUTIONS contained in this technical manual and plates
installed on the equipment that are associated with operationa
functions. Perform your during (D) PMCS from[Tabl'e 2-T1]

c. After You Operate. Be sure to perform your after (A PMS
from[Tablre 2-1

d. I f Your Equi pnent Fails to Operate. Tr oubl eshoot within
your capabilities and with proper equipnent. Report any
deficiencies as appropriate using the proper form as specified in
DA Panphl et 738-750.

NOTE

Wthin designated intervals, these checks are
to be performed in the order |isted.

If the equipnment must be kept in continuous
operation check and service only those itens
that can be checked and serviced w thout

di sturbi ng operation. Make the conplete
checks and services when the equi pnent can be
shut down.
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Tabl e 2-1. OPERATOR PREVENTI VE NAI NTENANCE CHECKS AND SERVI CES
B - Before A - After M - Monthly
D - During W - Weekly
Item nt erval Item To Be Pr ocedur es Equi prent Is
No. BIDJA[WMM § | nspect ed Check for and have Not Ready/
repaired or adjusted | Available If:
as necessary.
)
1 ° Information | Check for legibility
pl at es and | oose or m ssing
har dwar e
2 ° Fabric Cover | Check that cover is
rolled up for normnal
operati on.

° Rol | down cover and Cover is
check for condition m ssing or
of snaps, mildew, damaged.
tears or worn edges.

3 ° Panel s Check for cracks, Panel s
dents, or m ssing m ssing or
har dwar e. damaged.

4 ° Screens and Check for Screens or

Quar ds obstructionis, damage, guard damaged
| oose or mi ssing or m ssing.
har dwar e

5 ° Louvers Check for obstruc- Louvers are
ti ons, dammge, damaged or
proper adj ust nment m ssi ng.
| oose or m ssing
har dwar e

Y Check | ouvers for
freedom of opera-
tions. Lubricate
as required.

6 eleje] o] Ar Filter Check that filter is Filter is
cl ean. totally

cl ogged or
m ssi ng.
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Table 2-1. OPERATOR PREVENTI VE MAI NTENANCE CHECKS AND SERVI CES
— Conti nued

[tem | nt erval Item To Be Procedur es Equi prent |s

N. [THAATM | nspected Check for and have Not Ready/
repaired or adjusted Avai l able [f:
as necessary.

T

7 . Fresh Air Check for proper

Danper adj ust ment .

° Freedom of Control wheel
operation. m ssing or
i noper abl e.
8 ° Condensat e No water dripping Water is
Drain anywher e except | eaking in an
drain. area that
woul d cause
damage or be
a hazard.
9 ° Control I nspect for danage, Contro

Modul e secure nounting, and nodul e
proper operation in damaged or
accordance wth operating
[paragraph 2-6. i nproperly.

10 ° Ref ri ger ant After 15 m nutes of Bubbl es,

Si ght d ass operation in maximum | mlky flow,
cooling, check for or yell ow
bubbl es or m |l ky color is
flow indicating |ow observed.
refrigerant charge.

Check for yellow
col or which indicates
presence of noisture.
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Section |11 OPERATI ON UNDER USUAL CONDI Tl ONS

2-5. ASSEMBLY AND PREPARATI ON FOR USE

The Mbdel F9000H 3S Air Conditioner is a conpletely assenbl ed,
sel f-contained unit as received. No specific operator preparation
for use is required once the unit is in place.

2- 6. COPERATI ONAL CHECKS

(See f1ig._ 241 and 2-2.)

The air conditioner should be checked for operation in all nodes
after installation is conpleted and when it is to be placed back in
operation after an extended shut down peri od.

CAUTION
Do not perform the operational check in COOL node
until input power has been supplied to the unit for

at | east four hours. Liquid refrigerant tends to
mgrate into the conpressor crankcase and cylinders
during periods when the conpressor heater is not
operating. Under noderate climatic conditional the
conpressor heater will normally “boil” all liquid
refrigerant out wthin a four hour period. If the
air conditioner has been exposed to bel ow freezing
tenperatures w thout input power, an eight hour warm
up period is reconmended.

a. Unsnap and roll up the fabric cover on the back of the
cabi net. Secure it in the stowed position with the two straps.

b. Individually adjust all louvers in conditioned air supply
| ouver assenbly to the fully open (horizontal) position

C. Using the operating levers, adjust the louvers in both
sections of the return air |ouver assenbly to the fully open
position.

d. Turn the fresh air danper control to the fully closed (up)
position.

e. Check that the unit is connected to the proper power source
and that power has been connected to the unit for four hours.

f. Check to see that the CONTROL Cl RCU T BREAKER and the COWR
CIRCUT BKR are in the ON position
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|2-6. OPERATI ONAL _ CHECKS. - Cont i nued l

. Turn the MODE SELECTOR switch to VENT (ventilate). The
evaporator fan should start imediately. Use a paper streaner or
other method to check the airflow into the return air |ouver and
out of the conditioned air supply |ouver. Check the EVAPORATOR FAN
SPEED switch at both the HHGH and the LOW speed settings. There
shoul d be noticeably nore airflow at the H GH speed setting.

h. To check maxi mum ventilation with fresh air, first turn the
fresh air danper control wheel to fully open (down) then adjust the
| ouvers in both sections of the return air louver fully closed.
Check the fresh air inlet |located on the |ower |eft corner of the
back of the unit using a paper streaner or other nmethod to be sure
that air is being drawn in.

NOTE

For maxi mum ventilation with fresh air, it is
necessary that room or enclosure air have a neans of
exit through an open door or w ndow. | f the room or
enclosure is tightly closed, an overpressure wl|
build up and decrease the volune of fresh air drawn in.

i Fully open the return air louvers and fully close the fresh
ai r danper.

i.  Turn the TEMPERATURE SELECTOR (thernostat) knob to the full
V\ARH\/ER (cl ockwi se) position. Then turn the MODE SELECTOR switch to
LOW HEAT. Pl ace your hand in the airflow fromthe conditioned air
supply louver and feel for a tenperature rise. \Wen the supply air
tenperature has reached a relatively stable level, turn the MODE
SELECTOR switch to HI GH HEAT and feel for a further tenperature
rise. Next, turn the TEMPERATURE SELECTOR thernostat control knob
to the fully COOLER (countercl ockw se) position. Feel that supply
air tenperature drops to approximately the sane relatively stable
| evel previously noted in LOW HEAT. Finally, turn the MODE
SELECTOR switch to LOW HEAT and feel the discharge air tenperature
drop to anbient level (room tenperature).

NOTE

The TEMPERATURE SELECTOR (thernostat) control has an
effective functional range between 60°F and 90°F
(16°C and 32°C). In extrenme conditions when anbient
air tenperature is below 60°F (16°C) or above 90°F
(32°C), the operation in either LOW HEAT or H GH HEAT
node will vary from that described above.
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2- 6. OPERATI ONAL CHECKS. - Cont i nued

CAUTION

If a knocking or pounding noise is heard when the
conpressor starts in the follow ng check, imediately
turn the MODE SELECTOR out of the COOL position

Leave input power connected and wait at |east two
hours before attenpting another start in COOL node.

k.  Turn the TEMPERATURE SELECTCOR control knob to the fully
WARMER (cl ockwi se) position, then turn the MODE SELECTOR switch to
COoaL. Note that the evaporator and condenser fans start
imedi ately and that the conpressor starts approximately 30 seconds
| ater. Hold your hand in the airflow from the conditioned air
supply louver: there should be no change in tenperature. Now turn
t he TEMPERATURE SELECTOR control knob to the fully COOLER
(counterclockwi se] position and feel the supply air tenperature
begin to drop alnpst imediately. Leave controls in the present
position and perform the next check.

|.  After 15 mnutes of operation check the sight glass to
determne the refrigerant condition. The sight glass is equipped
wth a center indicator that is npisture sensitive. Dry
refrigerant is indicated by green, it turns to chartreuse when the
noi sture content becones undesirable and to yellow when the |eve
beconmes unaccept abl e. Excessive noisture in the refrigerant my
damage or possibly destroy the conpressor. If the liquid
refrigerant observed in the sight glass has a m|ky appearance or
frequent bubbl es appear, the volunme of refrigerant is |low and the
system shoul d be charged. Ei ther noisture or |ow charge
i ndi cations should be reported to direct support maintenance for
appropriate refrigeration system action.

CAUTION

Do not operate the air conditioner in the COOL node
if the refrigerant color has reached the yell ow band
or if numerous bubbles appear in the sight glass.
COOL node operation may be continued with the
refrigerant color in the chartreuse band or with only
an occasional bubble appearing in the w ndow, but the
sight glass should be rechecked after each four hours
of operation to insure that the condition has not
beconme wor se.

m Turn the MODE SELECTOR switch to OFF. Observe that all air
condi ti oner functions cease.
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2-7. CGENERAL OPERATI NG PROCEDURES.

The Model F9000H 3S air conditioner is designed for operation in a
wi de range of climatic conditions either continuously or
intermttently. The anount of operator attention required wll
vary depending on specific local conditions for each installation.
Under usual conditions, the air conditioner will be set up for the
appropriate node of operation at the beginning of a season and will
only need starting and stopping and m nor adjustnents for the rest
of the season.[ _Table 2-P provides the reconmmended initial contro
settings to establish the desired node of operation. M nor
adjustnents may be required to obtain the desired m xture of
recircul ated and fresh air and the airflow patterns of conditioned

air.

NOTE

Under sone climatic conditional |ocal practices may
be established to close the fresh air danper and/or
roll down and snap in place the fabric cover during
shut down peri ods. If such practices are in effect,
the operator nust first unsnap, roll up, and secure
the fabric cover and appropriately adjust the fresh
air danper before turning the MODE SELECTOR switch to
t he desired operating node.
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Tabl e 2-2. I NI TI AL OPERATOR CONTROL SETTI NGS

Mode Mode Tenperature |Fresh Air JReturn Air JConditioned JFabric

Sel ect or | Sel ector Danper Louver Air Supply JCover

Louver

Ventilation JVENT Any Setting JFully Fully Open |Opti onal Opt i onal
wi th 100% C osed
Reci rcul at ed
Ar
Ventilation |VENT Any Setting JPartially |Partially JOptional Open
with make-up Open d osed (Rol | ed)
Fresh Ar
Ventilation |VENT Any Setting |Fully Ful l'y Opt i onal en
with 100% Open C osed (Rol | ed)
Fresh Ar
Heating with | LOW HEAT | Desi red Ful l'y Fully Open|Slightly Opti onal
100% Recir- Jor HGH |Tenperature |d osed Downwar d
culated Air |HEAT
Heating with | LON HEAT |Desired Partially JPartially ]Slightly Open
make- up or HGH |Tenperaturejor Fully Jor Fully Downwar d (Rol | ed)
Fresh Ar HEAT C osed C osed
Cool i ng with |COOL Desired Fully Fully Open|Slightly en
100% Reci r- Tenperature | d osed Upwar d (Rol | ed)
culated Air
Cool ing with|COOL Desi red Partially JPartially |Slightly Open
make- up Tenmperaturejor Fully Jor Fully Upwar d (Rol | ed)
Fresh Ar Open d osed
Any Mode - Desired |Desired Ful l'y Partially [JOptional Qpen
wi th_nake-up |Mde Tenper at ure |Open or Fully (Rol | ed)
Air Through C osed
CBR Filter
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2- 8. | NFORVATI ON PLATES.

A nunber of information plates are provided on the exterior of the
air conditioner cabinet. These plates are | ocated on, or adjacent
to, the control or device to which they apply. See [figure Z-3]for
| ocations and printed information.

REFRIGERATION FLUID DIAGRAM
PLATE

MAXIMUM
IWIEICEHY
200 L3

HIGH PRESSURE
CHARGING VALVE

—Azm< —ZM<
Mhele] omwnoro

/]
LOW PRESSURE
CHARGING VALVE

MILITARY UNIT
IDENTIFICATION PLATE

(DANGER

FOR SAFE OPERATION USER
MUST CONNECT # 10 AWG (MIN)
GROUND WIRE TO GROUND
o CONNECTION ON FRONT OF UNIT

z

DIAGRAM PLATE

MODE AT O°F AMEIENT

CAUTION TO START UNIT ON "COOL"
JUMPER LPCO SWITCH (s-5) |

CAUTION DFFON &
FOR SAFE OPERATION
SEE TM.FOR PROPER CONTROL @
INTERNAL AND EXTERNAL GRCUIT BREAKER @
GROUNDING POWER @
~
@ WARNING ' DO NOT REMOVE MODULE BEFORE CONSULTING TM (®

CONTROL MODULE

COOLER Y, WARMER
cooL
VENT |

TEMPERATURE

SELECTOR
wer p v @ D
- COMPR
I Low HIGH CIRCUIT BKR
HEAT——
@ < MODE SELECTOR @

@
EVAPORATOR
FAN SPEED MODEL —
L e A kJ
o\ & | ]
Figure 2-3. Instruction Plates, Stencil Marking

| nfornmati on, and Locations
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2-9. PREPARATI ON  FOR MOVEMENT.

No special operator preparation is required when the air
conditioner is to be noved to another |ocation

a. Cose the louvers in the evaporator intake and discharge
grilles.

b. Cose the fresh air danper

C. Roll the fabric cover down and snap it in place to the back
of the cabinet.

Section |V OPERATI ON UNDER UNUSUAL CONDI TI ONS

2-10. GENERAL.

The Model F9000H 3S Air Conditioner is designed to operate normally
within a wide range of climatic conditions. However, sone extrene
conditions require special operating and servicing procedures to
prevent undue |oading and excessivewear on the equi pnent.

2-11.  OPERATI ON | N EXTREME HEAT.

The air conditioner is designed to operate in tenperatures up to
120°F (49°QC). Extra care should be taken to mnimze the cooling
| oad when operating in extrenely high tenperatures. Sonme of the
steps that nmay be taken are:

a. Check all openings in the enclosure, especially doors and
wi ndows, to be sure they are tightly closed. Limt in and out
traffic, if possible.

b. Wen appropriate use shades or awnings to shut out direct
rays of the sun.

c. Wen possible limt the use of electric lights and other
heat produci ng equi pnent.

d. Limt the anmount of hot, outside air introduced through the
fresh air danper to that essential for ventilation
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2-11. OPERATI ON | N EXTREME HEAT. - Conti nued

NOTE

Weat her stripping, the installation of storm doors,
and wi ndows, if appropriate, and insulation of

surfaces exposed to the outside is recommended when

operating in extrenely high tenperatures for extended
periods is anticipated.

e. Clean filter, mst elimnator, and coils nore frequently.

2-12. OPERATI ON | N EXTREME COLD.

CAUTION

Do not disturb electrical wiring that has been

exposed to extrenely |ow tenperatures. Both the wre
and insulation becone brittle when cold and are
easi |y broken.

The air conditioner is designed to operate in the HEAT node at
tenperatures down to -50°F (-45°C) and in the COOL node at outside
tenperatures dowmn to 0°F (-18°C). Extra care should be taken to
mnimze the heating |oad when operating in extrenmely |ow

t enper at ur es. Sone of the steps that may be taken are:

a. Check all openings in the enclosure, especially doors and
wi ndows, to be sure they are tightly closed. Limt in and out
traffic, if possible.

b. Open shades and awnings to permt entry of direct rays of
the sun, if appropriate.

C. Limt the anount of cold, outside air introduced through the
fresh air danper to that essential for ventilation

NOTE

Weat her stripping, the installation of storm doors,
and wi ndows, if appropriate, and insulation of
surfaces exposed to the outside is recomended when

operation at extrenely |low tenperatures for extended
periods is anticipated.

d Before attenpting to start the unit in the COOL node or when

fresh air is being used during the HEAT node, be sure that cover is
rolled up and all exposed air openings are clear of ice and snow.
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2-12. OPERATI ON I N EXTREME COLD. - Cont i nued ]

e. \Wien the unit is to be used at |ow tenperatures in the COCL
node, the low refrigerant pressure cutout switch nust be |unped.

Contact organi zational nmaintenance. (See [para 4-39.)

f. Be sure that all danpers are operating freely.

, If unit is not being used or is being used in the HEAT node
mﬁtﬂout fresh air, close (roll down) and secure the fabric cover.

[2-13. CPERATI ON I N DUSTY OR SANDY CONDI TI ONS.

Dusty and sandy conditions can seriously reduce the efficiency of
the air conditioner by clogging the air filter, mst elimnator
and coils. This will cause a restriction in the volune of airflow.
Accunul ation of dust or sand in the condenser coil and/or in the
conpressor conpartnment may cause overheating of the refrigeration
system Dust or sand nay also clog the condensate trap and water
drain |ines. Sonme of the steps that nmay be taken are:

a. Frequent cleaning of filters, mst elimnator, coils and all
ot her areas of dust and sand accunul ati on. In extrene conditions,
daily cleaning of filters nmay be necessary.

b. Limt the anount of dusty or sandy outside air introduced
through the fresh air danper to that essential for ventilation.

C. Roll down and secure the fabric cover on the back of the
cabi net during periods of shutdown.

L2-14. CPERATI ON | N UNUSUALLY WET CONDI TI ONS

The air conditioner is designed for normal exposure to the
el enents, so it is reasonably waterproof. Sonme of the steps that
should be taken in an extrenely wet clinmate are:

a. More frequent inspection and cleaning of the m st
el i mnator condensate trap, and drain lines to insure proper
drai nage and prevent accunul ation of water inside the cabinet.

b. Roll down and secure the fabric cover on the back of the
cabi net during periods of wet, w ndy weather when the air
conditioner is not in operation

C. Roll up and secure the fabric cover during dry weather when

the air conditioner is not in operation so that the interior can
dry out and condensation wll not accumnul ate.
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|2-15. OPERATION IN SALT AIR OR SEA SPRAY. |

Salt air or sea spray may cause nany of the sanme cl oggi ng probl ens
as encountered when operating in a dusty or sandy environnent. In
addition, the nature of salt presents serious corrosion problens.
Some of the steps that should be taken when operating in a salt air
or sea spray environnent are:

a. Frequent cleaning during which all exposed surfaces should

be thoroughly spray rinsed or sponged wth fresh water to renove
salt deposits.

b. Roll down and secure the fabric cover on the back of the
cabinet during all periods when the air conditioner is not in
operation.

2-16. CPERATI ON  UNDER EMERGENCY CONDI TI ONS

a. CBR Hazard. Wen operation is anticipated under potenti al
chem cal - bi ol ogi cal -radi ol ogical (CBR) conditions, a CBR filtering
unit should be connected to the fresh air intake. It may be
necessary to renove the guard and fabricate a special adapter for
this connection. Adjust the return air louvers in conjunction wth
the CBR filter controls to provide a higher overpressure within the
room or encl osure.

b. Power Conservation. During periods when full electrica
power is in critically short supply, if the air conditioner cannot
be turned off conpletely, it should be operated in VENTILATE node
only when possible.
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CHAPTER 3
OPERATOR S MAI NTENANCE | NSTRUCTI ONS

Sect i on/ Par agr aph

Lubrication Instructions . . . . . . . . . . . . . . .. |

General . . . . ..o [3-1]
Troubleshooting . . . . . . . . . . . . . .. ... | |
Use of Troubl eshooting Table . . . . . . . . . . .. [3-7]

Section | LUBRI CATI ON | NSTRUCTI ONS

3-1. GENERAL.

The Mdel F9000H 3S Air Conditioner and its nmajor conponents are
designed so that very little lubrication is required during their
serviceable lifetine. The refrigerant conpressor and its drive
notor are hernetically sealed in a single canister; sealed bearings
are incorporated in the drive notor and the conpressor is supplied
with a conplete charge of oil and requires no |ubrication. Seal ed
bearings are incorporated in the evaporator and condenser fan

not or s. Report stiffness or binding of all operational controls to
organi zati onal nmai ntenance for appropriate action.

Section 11 TROUBLESHOOTI NG

3-2. USE OF TROUBLESHOOTI NG TABLE.

contains troubl eshooting information useful to operators
in diagnosing and correcting malfunctions or unsatisfactory
operation of the air conditioner.

a. The Troubl eshooting Table lists the common mal function
synptons operators are nost likely to encounter during operation of
the air conditioner; test and inspection steps to be followed to
determ ne the cause; and the corrective action that should be taken
for each possible cause listed.
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3-2. USE OF TROUBLESHOOTI NG TABLE. - Conti nued

b. The operator should first find the mal function synptom which
nost cl osely describes the inmediate situation. Then perform the
test, inspection, and corrective action steps in the order in which
l'isted.

c. This manual cannot list all possible malfunction synptons
that may be encountered, nor can it list all possible test,
i nspection and corrective action steps that may be taken. If a
mal function occurs for which no synptomis listed, or if the |isted
corrective actions do not resolve the trouble, notify your
supervi sor.

d. Troubles or corrective actions beyond the scope of operator
capabilities nmust be reported to organizational maintenance.

Table 3-1. OPERATOR TROUBLESHOOTI NG

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. AR CONDI TIONER DOES NOT START | N ANY MODE
Step 1. Check that input power has not been disconnected.

Connect input power.

CAUTION

During cool weather do not start in COOL node
for four hours.

Step 2. Check if CONTROL CIRCU T BREAKER or COVPR CIRCU T
BKR has tri pped.

Reset circuit breaker(s).
2. REDUCED COOLI NG CAPACITY.
Step 1. Check that MODE SELECTOR switch is turned to COCL.
Turn switch to COCOL.
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Tabl e 3-1. OPERATOR TROUBLESHOOTI NG Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 2. Check operation of TEMPERATURE SELECTOR

Set control at maxi num COOLER, then, if
condition inproves, adjust properly.

Step 3. Check that supply and return air |ouvers are
properly adj usted.

Adj ust | ouvers properly.

Step 4. Check that excessive hot, outside air is not being
i ntroduced through fresh air danper

Fully close danper, then, if condition inproves,
adj ust properly.

Step 5. Check that all doors, w ndows, and other openings
in roomor enclosure are tightly closed.

Tightly close all openings.

Step 6. Check if EVAPORATOR FAN SPEED switch is set at LOW
speed.

Set switch to H GH speed.

Step 7. Check that condenser air inlet guard or discharge
air louver are not obstructed.

Renove obstruction.
Step 8. Check condition of refrigerant in sight glass.
If refrigerant color is in the yellow zone or
numer ous bubbl es appear in w ndow, turn selector
to OFF and contact direct support naintenance.
3. REDUCED HEATI NG CAPACI TY.
Step 1. See that MODE SELECTOR switch is properly set.

Set switch on LON or H GH HEAT.
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Table 3-1. OPERATOR TROUBLESHOOTI NG Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 2. Check operation of TEMPERATURE SELECTOR switch.

Set control to fully WARMER then, if condition
i nproves, adjust properly.

Step 3. Check that supply and return air |ouvers are
properly adjusted.

Adj ust |ouvers to open position.

Step 4. Check that excessive cold, outside air is not being
i ntroduced through fresh air danper.

Fully cl ose danper, then, if condition inproves,
adj ust properly.

Step 5. Check that all doors, w ndows, and other openings
in roomor enclosure are tightly closed.

Tightly close all openings.
4.  TOO MJUCH HEAT.
Step 1. See that MODE SELECTOR switch is properly set.

Set switch on LOW HEAT. (When MODE SELECTOR
switch is set for HGH HEAT, half of the heaters
will operate all of the tine.)

Step 2. Check operation of TEMPERATURE SELECTOR switch.

Adjust to a slightly COOLER setting.
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CRGANI ZATI ONAL  MAI NTENANCE | NSTRUCTI ONS

Repair Parts, Special Tools, TMXE, and
Support Equiprment . . . . . . . . ..o
General . . . . . .
Service Upon Receipt of Equi pment
Site and Shelter Requirenents
Servi ce Upon Receipt of Material
Installation Instructions . . :
Prelimnary Servicing and Adj ust ment  of
Equi pnent .
Preventi ve Nhlntenance Checks and
Services (PMCS) ... ... ... . ...
General . . . . . .
I nspection and Service. C e e e
Troubl eshooting . . ... ... ... ... ... ... ...
Use of Troubl eshooting Tabl e
Mai nt enance Procedures C e e e
General . . . .
Fabric Cover
Top Covers. .
Screens and Guards C e e e
Return Air Louver and Air Filter
Supply Air Louver
Information Pl ates
M st Elimnator Ce e e
Condenser Air Discharge Louver and
Linkage . . . . . . . . . . . ...
Fresh A r Danper and Actuator
Condensate Drain . . Co
El ectrical Wring Repalr - Ceneral Coe
Control Mdule . . . . . . . . . . ...
TEMPERATURE SELECTOR (Control Switch
Thernostat) S3 . . o .
EVAPORATOR FAN SPEED Switch S2
MODE SELECTOR Switch S1 . e e
COOPR CCRCUT BKR CB1. . . . . . . . . . . oo
Control Mdule Wring Harness S
Junction Box . : .
Junction Box VVrlng Har ness .
Relays . .
OONTROL CI RCU T BREAKER CB2

Sect i on/ Par agr aph
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Sect i on/ Par agr aph

M scel | aneous Cabl es, Harnesses, and

Terminal Boards . . . . . . . . . . . . . . .. [4-3T]
Transforner, Rectifier, Capacitor,

and Harness . . . . . . . . . . ... [4- 37|
Evaporator Fan, Mtor, and Housing . . . . . . . [4- 33]
Heater Thernmostat ... ... .... ... ... . ... .. [4- 34]
Heater Elements . . . . . . . . . . . . . . .. [4-39]
Condenser Fan, Mtor, and Housing . . . . . . . [4- 36
Evaporator Coil (Cleaning) . . . . . . . . . [4-37]
Solenoid Valve (Coil Renoval) . . . . . . . . . [4- 38]
Low Pressure Cutout Switch (LPCO Junper . [4- 39
Condenser Coil (d eaning) C e e [4-40]
Housing . . . . . . . . . . . . . . [4- 47]
Connectors (lnstallation) . . . . . . . . . . [4- 42
Installation Hardware . . . . . . . . . . . . [4-43]

Preparation for Storage or Shipnent . . . . . Vi

Preparation for Storage .

Section | REPAI R PARTS, SPECI AL TOOLS, TMDE,
AND SUPPORT EQUI PMENT

4-1. GENERAL.

a. Repair parts are listed and illustrated in TWVMb—4120- 383- 24P
No special tools are required for maintenance of the equipnent.
Test, maintenance, and diagnostic equipnment (TMDE), and support
equi prent i nclude standard electrical test equipnent found in any
organi zati onal mai ntenance electric shop.

b. For authorized common tools and equi prent refer to the
Modi fied Table of Organization and Equi pnent (MICE) applicable to
your unit.

c. Tool Kit, Service, Refrigeration Unit, NSN 5180-00-596-1474,
contains hand tools and equi pnent used for air conditioner
mai nt enance. The followi ng common itens not contained in the
refrigeration unit tool kit are also required for air conditioner
mai nt enance.

Descri ption Nati onal Stock Nunber
Brush, Bristle 7520- 00- 223- 8000
Brush, Wre 7920- 00- 282- 9246
Bucket 7240- 00- 137- 1609
Heat Gun 4940- 01- 042- 4855
Mul timeter 6625- 00- 553- 0142
Pliers, Long Round Nose 5120- 00- 268- 3579
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4-1. GENERAL. - Cont i nued

Rubber d oves 8415- 00- 266- 8677
Saf ety Goggl es 4240- 00- 052- 3776
Screwdriver, Cross Tip
No. 2 One Inch Long Bl ade 5120- 00-227- 7293
Screwdriver O fset, Cross
Tip No. 1 5120- 00- 256- 9014
Section Il SERVI CE UPON RECEI PT OF EQUI PMENT

4-2. SITE AND SHELTER REQUI REMENTS

The air conditioner is designed so that it is adaptable to a
variety of installation arrangenents. Most typical installations
are made by preparing an opening in an exterior wall of the room or
enclosure to be conditioned and positioning the air conditioner so
that the front of the cabinet is inside the room or enclosure and

t he back of the cabinet is outside. Alternate installations may be
made with the entire cabinet either inside or outside the
conditioned area. The followng are mninmum requirenents for al
instal |l ations:

a. A relatively level surface capable of bearing the weight of
the air conditioner on which to set the base. To insure proper
condensate drainage, the surface should be level within 5° from
front to back and side to side. See [fig. 411, Sheets 1, 2 and 3
for nounting dinensions.

b. An unobstructed flow of air from outside the conditioned
area to the intake and discharge of the condenser fan (back face of
air conditioner).

c. An unobstructed flow of air frominside the conditioned area
to the conditioned air supply and discharge openings (front face of
air conditioner).

d. An unobstructed flow of air from outside the conditioned
area to the fresh air intake (back face of air conditioner).

e. Access to the front and back of the air conditioner for
routine operation and servicing and for necessary nmaintenance
actions.

f. Access to and sufficient headroom to allow renpval of the

front and rear top panels is necessary, if the unit is to be
servi ced when install ed.
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(66.88 cm) (96cm) COVER IN PLACE)
\—CONDENSER
| FABRIC COVER
b (TIED INTO POSI-
Nt' TION FOR UNIT
1 OPERATION)
16.00in.
(40.65¢m)
L Y,
\——HANDLE (2EACH SIDE)
RIGHT SIDE
VIEW

BOTTOM PANEL OF AR

Y mnd

s
G| o
S

CONDITIONER
! ' ‘ / RESILIENT MOUNTS
7

\N) ELASTOMERIC TUBE

C

ENCLOSURE MOUNTING
PLATE

WPACER
AP SCREW

WASHER

CROSS SECTION OF
BOTTOM MOUNTING

HOLE AND
HARDWARE

(TYPICAL 4 PLACES)

Figure 4-1. Install ati on D nensions (Sheet 3 of 3)
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4-2. SITE AND SHELTER REQU REMENTS. - Conti nued

A source of 208 volt, 3 phase, 50/60 hertz input power rated
at 8.3 anps. The power source outlet should be |located as near as
possible to the installed location of the air conditioner. The
power source wiring nust include a disconnect swtch. However

provi sions should be made to insure that power is not disconnected
during normal operation and that the disconnect is not used to turn
off the air conditioner for normal shutdown.

h. Check that no source of dangerous or objectionable funes are
near the fresh air intake.

i I f possible nmake use of terrain features such as trees and
buil dings to provide a shaded | ocation. This mnimzes the cooling
| oad on the refrigeration system

If possible avoid a |ocation where the condenser and fresh

air intakes will be laden with dust, dirt, soot, snpke or other
debri s.

4-3. SERVI CE UPON RECEI PT OF MATERI AL.

a. Unl oadi ng. The Mddel F9000H 3S Air Conditioner is packaged
in a container designed for shipnment and handling wth the cabinet
in an upright position. The base of the container is constructed
as a shipping pallet with provisions for the insertion of the tongs
of a fork on materials handling equipnent.

(1) Renove all blocking and tiedowns that may have been used
to secure the container to the carrier.

(2) Use a forklift truck or other suitable material handling
equi pnent to renove the packaged unit from the carrier

CAUTION

Use care in handling to avoid danmage to the air
condi tioner. If an overhead lifting device nust be
used, use an appropriate sling so that the weight of
the unit is borne by the base of the shipping
cont ai ner.

b. Unpacki ng.

(1) Ceneral. Normal | y, the packaged air conditioner should
be noved into the inmediate area in which it is to be installed
before it is unpacked.
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4- 3. SERVI CE UPON RECEI PT OF MATERI AL. —Conti nued

NOTE

The shipping container is of such a design that it
may be retained for reuse for nobility purposes if
frequent relocation of the air conditioner is
anti ci pat ed.

(2) Renove Shipping Container. Cut the netal bands that hold

the top and sides of the container to the base. Lift the container
vertically and renove it from the base and cabi net.

(3) Renobve Packaging. Renove the cushioning around the top
of the cabinet and retain, if reuse is anticipated. Renove t he
preservation barrier by tearing around the bottom of the cabinet.
Renove the technical publications envel ope and accessory sack that
are taped to the cabinet and put themin a safe place.

NOTE

It is recommended that the cabinet be left bolted to
the shipping pallet until time to place it in the
installation position. Al receiving inspection
actions can be conducted w thout renoval from the
pal | et.

c. Receiving |nspection. Perform receiving inspection of the
air conditioner in the follow ng nmanner:

(1) Inspect the equipnment for damage incurred during
shi pment . If the equi pmrent has been damaged, report danmage on DD
Form 6, Packagi ng | nprovenent Report.

(2) Check the equi pment against the packing slip to see if
t he shipnent is conplete. Report all discrepancies in accordance

with the instructions of DA Panphlet 738-750 (The Arny M ntenance
Managenent System).

(3) Check to see whether the equi pnment has been nodified.
NOTE

The unit weight (less shipping pallet) is 185 pounds
(83.9 kg). Wen lifting or noving the unit on the
shipping pallet, a forklift may be used. Wen
l[ifting the unit into position use four people, one
at each lifting handle.

4-8
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4-3. SERVI CE UPON RECEI PT OF MATERI AL. - Conti nued

(4) Renove Pallet. Tilt the unit and pallet or raise the
unit using a forklift. Renmove the four bolts from the bottom of
the pallet. Using 4 people (one at each lifting handle), carefully
[ift the unit from the shipping pallet.

4-4. | NSTALLATI ON | NSTRUCTI ONS

a. Alr Conditioner Preparation For Installation

(1) Two input power connectors are provided on the air
condi ti oner. (See f1g. 4-11.) Connector J1 is located on the front
of the air conditioner above the control panel npdule. Connector
J11 is located on the rear of the air conditioner in the upper left
corner. Det erm ne whi ch connector best suits your installation
If power source is inside of conditioned area use Jl1. | f power
source is outside of conditioned area use J11.

(a) Air conditioners are shipped from the factory wired for
the use of the J1 power connector. If this connector is used no

change i s necessary. (See f1g._4-2.)

(b) If the J11 connector is to be used |eads TBl.1-TB3.1,
TB1.2-TB3.2, and TB1l.3-TB3.3 on term nal board TB3 nust be noved
fromtermnpals 1, 2, and 3 to termnals 4, 5 and 6 respectively.
Proceed as foll ows:

1l Renove top front (evaporator section) cover from air
condi ti oner.

2 Disconnect wire TB1.1-TB3.1 from TB3 terninal 1 and
reconnect to termnal 4.
3

D sconnect wire TB1.2-TB3.2 from TB3 termnal 2 and
reconnect to term nal 5.

4 Disconnect wire TB1.3-TB3.3 from TB3 termnal 3 and
reconnect to term nal 6.

5 Install top front (evaporator section) cover.

4-9
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J1.A-TB31
(REF)
TB1-1-TB3-1
J1-B-TB3.2
(REF)
TB1-2-TB3-2
J1-C-TB3-3
(REF)
TB1-3-TB3-3

TB3 WIRED FOR J1 INPUT
POWER CONNECTOR

—J6-A-TB3-4
(REF)

J6.C-TB3:6
(REF)

~—TB1-3-TB3:3
J6:B~-TB3.5
(REF)
TB1-2-TB3-2

J6-A-TB3-4
(REF)

TB1-1-TB3-1

TB3 WIRED FOR J11 INPUT
POWER CONNECTOR

(STANDARD) (ALTERNATE)
T83
UPPER LEFT CORNER WITH TOP
COVERS REMOVED
Figure 4-2. Wring Connection Changes for J1/J11

4-10
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4-4. | NSTALLATI ON | NSTRUCTI ONS. - Cont i nued

(2) Connectors are provided to permt renote installation of
the control nodul e. If it is determned that it is desirable to
nmount the control nodule in a renote (nmounted el sewhere in the

condi ti oned space) location the follow ng steps nust be taken.
(See

“\—SENSING BULB CLAMPS

q \—CONTROL MODULE MOUNTING SCREW
CONTROL MODULE

EYTEONAI GROIIND CONNECTION POINT
CATLERINAAL VVNWWI VS Wl SE X T Y § Wiy T

(L5 Iy

Figure 4-3. Control Modul e Renoval

(a) Renove return air |ouver (para 4-13).

(b) Loosen sensing bulb clanp screws and slip sensing bulb
out of clanps.

(c) Loosen control nodule mounting screw and carefully pull

control nodule out of unit. Use care to avoid danage to sensing
l'ine.

(d) Carefully work sensing bulb through frame and out of
the unit.

4-11
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4-4. | NSTALLATI ON | NSTRUCTI ONS. - Cont i nued

(e) Determine where control nodule is to be |ocated. Note
that the sensing bulb controls the thernostatic action of the
TEMPERATURE SELECTOR It should be nounted where a true room or
encl osure tenperature will be indicated. Do not place near heat or
cool producing itens. A false tenperature control would result.

(f) Secure control nodule and sensing bulb

_ (g9) The receptacle and plug needed to fabricate the
i nterconnecting cable are provided with unit. Determ ne | ength of

wire needed to connect plug and receptacle between unit and control
nmodul e.

(h) See interconnecting renote control cable diagram
[firqure 4-4] sheet 4 and fabricate the interconnecting cable. Thi s
cable will connect between P2A/B and J2A/B

(i) Connect cable.

() Install return air |ouver (para 4-13).

(3) No other preparation is necessary if the air conditioner
is to be installed by the typical exterior wall opening nethod and
operated as a self-contained unit.

b. Installation Instructions. Appropriate alterations to the
facility to accommpdate the selected nethod of installation nust be
conpl eted before actual installation of the air conditioner.

(1) Shelter/Enclosure Preparation. The follow ng information
describes a typical through the wall type installation. You may
want to alter these instructions to suit your specific application.
See [figure 4-5]for a through the wall installation that allows
removal of the front and rear top panels for service with the unit
i nstall ed.
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COMPONENT REFEREMCE LIST
ELEC PART
gE; NUMBER DESCRIPTION
Bl 13208EM182-7 COMPRESSOR, REC1PROCATING
g2 13221£9334-3 MOTOR, CONDENSER FAN
83 13216E6 1U0r3 MOTOR, EVAPORATOR FAN
Cl M30014705-2061 |CAPACITOR,FILTER
C6 13218E696 CAPACITOR
C8l 13216€6205- | CIRCUIT BREAKER, COMPRESSOR
cB2 13216E6178- 1 CIRCUIV BREAKER, CONTROL
CRI 13216€6223 RECTIFIER, SEMICONDUCTOR DEVICE
Ei MS2u693-550 TERMINAL STUD {(CONTROL MODULE GND)
€2 MS2U693-552 TERMINAL STUD (JURCTION BOX GND)
€3 AND EY | MS35206-2u6 TERMINAL STUD (SYSTEM GND)
HRI THRYU 6 13216E612U-1 HEATER ELEMENT
Ji AND JIb MS3100R-18-1 1P CONNECTOR, RECEPTACLE,POWER INPUT
J2 13216E6177 CONNECTOR, RECEPTACLE JUNCTION BOX
J3 13216€6193-2 CONNECTOR, RECEPTACLE , EVAPORATOR FAN
Ju 13216€6193-3 CONNECTOR, RECEPTACLE , COMPRESSOR
5 13216€6193-2 CONNECTOR, RECEPTACLE , CONDENSER FAN
J6 13216€6193-5 COMNECTOR, RECEPTACLE ,POWER INPUT
J8 13216E6193-1 CONNECTOR,RECEPTACLE SOLENOID VALVE
BY-PASS
Jg 13216E6193-1 CONNECTOR ,RECEPTACLE, SOLENOID VALVE
£QUALIZER
J10 PARY OF Bi CONNECTOR, RECEPTACLE, COMPRESSOR
13208E4 182
Xt 13225E8024~1 | RELAY,TIME DELAY
K2 MS2U 19201 RELAY HEATER
K3 MS241920I RELAY,COMPRESSOR MOTOR
Ky 132ICEGISHY RELAY ,CONDENSER FAN
K5 13216E6183 RELAY ,PHASE SEQUENCE
L 13216E6158 VALVE,SOLENG!ID,BY-PASS
L2 13216£6158 VALVE,SOLENOID,PRESSURE EQUALIZER
Pl MS3106R-18-115 JCONRECTOR,PLUG, POWER INPUT
P2 13216£6209-2 CONNECTOR,PLUG, CORTROL MODULE
P3 PART OF CONHECTOR, PLUG, EVAPORATOR FAN
: 13216E6140
Py MS3E06R-20-15P |COUNECTOR, PLUG,COMPRESSOR
P5 PART OF COKNECTOR,PLUG, CONDENSER FAN
13221€9334
P& MS3106R-18-11S CONUECTOR,PLUG, POWER INPUT
P8 13216E6173 COUNECYOR, FLUG, SOLENOID VALVE BY-PASS
P9 13216E6173 CONNECTOR PLUG, SOLENOID VALVE EQL
PIO MS3106R-20-15S {COUMECTOR,PLUG, COMPRESSOR
S 13216E6201 SWiTCH, ROTARY SELECTOR
s2 13216E6200 SWITCH, TOGGLE
53 13216E6203 SWITCH, TEMPERATURE CONTROL
54§ 13216£6215-3 SWITCH,HIGH PRESSURE CUTOUT
§5 13216E6215-1 SWITCH,LOW PRESSURE CUTOUTY
S6 1321RE6224 SWITCH,HEATER CUTOUT
Tt 13221E9017 TRANSFORMER
81 13216E6232-6 TERMINAL BOARD, JUNCTION BOX
82 13216€6220-1 TERMINAL BOARD
183 13216E6232-6 TERMINAL BOARD,POWER INPUT

TO ENERGIZE YHE UNIT FROM THE AUXILIARY POWER INPUT SOURCE (311},
THE LEADS ORIGINATING FROM TBi-1,TB)-2 AND TBI-3 ON TB3-1,-2 AND
-3 MUST BE CHANGED TO TB3-4,-5,AMD -6 RESPECTIVELY.

Figure 4-4.

Wring D agram (Sheet

1 of 4)
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(97403) 13216E6177

CONNECTOR
oemrose | [EZREgRRer
| DETERMINED |
1 16 AWG WIRE—

2t——16 AWG WIRE—2
3}—16 AWG WIRE—3
4——18 AWG WIRE—4
5F——18 AWG WIRE ——5

< 618 AWG WIRE—6 <«

- 7—16 AWG WIRE—{7 +

¥ s——16 AWG WIRE—]s ¥

S o——16 AWG WIRE—{s &

O Np——12 AWG WIRE—{n @

12——12 AWG WIRE——{1?
13——12 AWG WIRE—13
14——12 AWG WIRE—]14
15——12 AWG WIRE—15
16——12 AWG WIRE——{16
3p——20 AWG WIRE—{3
4f——20 AWG WIRE—{4

o 520 AWG WIRE——{5 m

= 6——16 AWG WIRE—{¢6

5 7 ——20 AWG WIRE—]7 5

9 8[——20 AWG WIRE—(8 O

10 ——20 AWG WIRE—10

1 ——16 AWG WIRE 1l

INTERCONNECTING REMOTE

CONTROL CABLE DIAGRAM

| LENGTH-TO BE DETERMINED |

( MS3106R18~11S ‘;

(P1) CONNECTOR |

POWER SUPPLY[—— LINE A—-12 AWG WIRE——————J‘A
208 VOLT —— LINE B——12 AWG WIRE B
3 PHASE —— LINE C——12 AWG WIRE C
50/60 HERTZ |— GROUND —12 AWG WIRE D

TO J1 OR 11 CONNECTOR
INPUT POWER CABLE DIAGRAM

Figure 4-4. Wring D agram (Sheet 4 of 4)
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/- OUTSIDE

4- 4, | NSTALLATI ON | NSTRUCTI ONS. - Cont i nued ]
24in.
(609 cm)
SUGGESTED
) FOR MAINTENANCE
238in .
80.6 cm,) 7]
9.5in. _
(24.1¢m)
wtm. EVAPORATOR—
08en) AR CONDITIONER SECTION
4 INSlDE/
FLOOR TO SHELTER

VIEW FROM UNIT DISTANCE
INSIDE SHELTER AS DESIRED

CONDENSER
SIDE

PLATFORM OR
BRACES TO
SUPPORT AIR
CONDITIONER

Figure 4-5. Typical Through the Wall Installation

(a) Determ ne best |ocation.

(b) Make cutout in wall slightly Iarger
di nension of air conditioner.

(c) Fabricate a mounting platform or braces. |
conditioner. See

mounting holes to match holes in bottom of air
[figure 4-1] Sheet 2.

t han overal l

Pr ovi de
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4-4. | NSTALLATI ON | NSTRUCTI ONS. - Cont i nued

(2) Lift air conditioner into position. Use adequate
equi prent or four people to lift the unit into position.

(3) Secure unit to nmounting platform or braces with four sets
of mounting hardware provided with unit. See [figure 4-T] sheet 3,
for cross section view of bottom nounting holes and hardware.

WARNING

For safe operation, connect a 10 AWG (m nimum ground
wire to the air conditioner external ground. Make
sure that shelter is properly grounded.

(4) Connect a 10 AWG (mninmum ground wire from shelter
ground to air conditioner external ground. The air conditioner
external ground connection point is located on front left side of

control nodul e. (See_fiqure 4-3.)
(5) Fill in and seal area around the air conditioner to
prevent |oss of conditioned air. Fl exi bl e plastic foam and

pressure sensitive tape may be used.

(6) Fabricate an input cable of required length using the
MS3106R18-11S connector supplied with air conditioner for
connection to J1 or Jll. (See chart below and figB¥e14-4 Sheet 4.)
If J11 connector is used, be sure the wiring to TB3 terminal board
is relocated in accordance with paradraph4-4 a.

Pin Internal wiring connection J1 and J11
A Phase A
B Phase B
—C Phase C
— D Ground
T E Bl ank (not used)

4-18



TMb- 4120- 383- 14

4- 4, | NSTALLATI ON | NSTRUCTI ONS. - Cont i nued

(7) Renove the condensate drain plug from lower left rear
corner of the unit. If air conditioner is nmounted in a |ocation
where water pouring fromthis drain will be objectionable or create
a hazard, connect a drain line at this point. The fitting used
must have a nale 1/8 - 27 NPT connection to unit. Hose, rigid pipe

or tubing can be used to direct drain water to a nore desirable
di sposal | ocati on.

(8) Connect power cable to input power source (208 volt, 3
phase, 50/60 hertz) and air conditioner

(9) Run operational checks in accordance w th[paragraph 2-6.

4-5. PRELI M NARY SERVI CI NG AND ADJUSTMENT OF EQUI PMENT.

Lubri cati on.

a. Ceneral. The refrigerant conmpressor and its drive notor are
hernetically sealed in a canister. The conpressor is supplied with
a conplete charge of oil and requires no lubrication. The
evaporator and condenser fan notors also have pernmanently
| ubricated, seal ed bearings. No lubrication of these itens is
required.

b. Mechanical Lubrication. The only nechanical itens which nay
require lubrication are the conditioned air supply and return
| ouvers, the condenser air discharge |ouver and control |inkages
and the devices which operate the fresh air danper door. These
poi nts should be checked and |ubricated, as necessary during
preventive mai ntenance service. A few drops of light oil should be
applied to pivot points, bearing surfaces, and |inkages to prevent
or elimnate stiffness or binding. Be sure to wipe off all excess

oil with a cloth or paper towel. These itens are in an area of
high volune airflow and excess oil wll tend to attract and
accunul ate dust particles from the passing air. G aphite may be

used as an alternate lubricant during extreme cold weather
operation.

4-19
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Section Il PREVENTI VE MAI NTENANCE CHECKS AND SERVI CES ( PMCS)

4-6. GENERAL.

Systematic, periodic, preventive naintenance checks and services
(PMCS) are essential to insure that the air conditioner is ready
for operation in any node at all tines. The purpose of a
preventive maintenance program is to discover and correct defects
and deficiencies before they can cause serious damage or conplete
failure of the equi pnent. Any effective preventive naintenance
program nust begin with the training of operators to report al
unusual conditions noted during daily checks or actual operation
to organizational nmmintenance. Al defects and deficiencies

di scovered during maintenance inspections nmust be recorded,
together with corrective action taken, on DA Form 2404 (Equi pnent
I nspection and Mai ntenance Wrksheet).

4-7. I NSPECTI ON AND SERVI CE

a. A schedule for organizational preventive maintenance
i nspection and service should be established imediately after
installation of the air conditioner. A quarterly interval, equa
to three calendar nonths or 250 hours of operation, whichever
occurs first, is recommended for usual operating conditions. Wen
operating under unusual conditions, such as a very dusty or sandy
environment, it nmay be necessary to reduce the interval to nonthly
or even less if conditions are extrene.

b. [Tabl'e 4-1 lists the organizational preventive naintenance
checks and services that should be perfornmed at quarterly (or
ot herwi se established) intervals. [ Fiqure 4-8 shows the |ocation of

PMCS itens. The PMCS itens in the table have been arranged and
nunbered in a logical sequence to provide for greater personne
efficiency and |east amount of required naintenance downti ne. The
“Para Ref” (Paragraph Reference) colum on the right side of the
tabl e provides the paragraph nunber where detail ed, step-by-step

di sassenbl y/ reassenbly mai ntenance procedures may be found. The
item nunber columm will be used as a source of item nunbers for the
TM Nunber Col umm on DA Form 2404.

Di sconnect input power before disassenbly of the air
conditioner for PMCS to prevent dangerous, possibly
fatal, electrical shock

4- 20
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Locati on of PMCS |tens

Figure 4-6.



TNVb- 4120- 383- 14

Table 4-1. ORGANI ZATI ONAL PREVENTI VE MAI NTENANCE
CHECKS AND SERVI CES ( PMCS)
QUARTERLY SCHEDULE

I'tem [temto be Para
No. | nspect ed/ Servi ced Pr ocedur es Ref .
1 Return Air Louver | a. Check operation of I|ouvers 4-13

for stiffness or binding.

b. Renove, clean, inspect, repair,
and |ubricate as necessary.

c. Set aside for the present and
reinstall after item 4.

2 Condi tioned Air a. Renove, clean, inspect, and 4-13
Filter service filter

b. Discard filter and obtain re-
pl acenent if damaged.

c. Place filter aside for the
present and reinstall after

item 4.
3 Conditioned Ar a. Wpe or vacuum all dust or dirt | 4-33
(Evaporator) Fan fromfan, notor, and all other
and Mot or conponents and surfaces in the
area.

b. Inspect fan for damaged or bent
bl ades, the notor for signs
of overheating and all
nmounting hardware for tightness
and security.

c. Inspect wiring harness for
damage or chafing and all
el ectrical. connections for

tight ness.
4 Condensate Drain a. Check for |oose connections 4-19
Tubi ng m ssing clanps, indications of

wat er | eaks, and danaged or
m ssi ng tubi ng.

b. Repair or replace as indicated

c. Install filter and return
air |louver,
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Tabl e 4-1. ORGANI ZATI ONAL PREVENTI VE MAI NTENANCE
CHECKS AND SERVI CES (PMCS)
QUARTERLY SCHEDULE- Conti nued

Item Itemto be Par a
No. | nspect ed/ Ser vi ced Pr ocedur es Ref .
5 Conditioned Air a. Check operation of |ouvers for 4-14
Supply Louver stiffness or binding.

b. Renove, cl ean, inspect, repair,
and |l ubricate as necessary.

C. Set aside for the present and
reinstall after item 8.

6 M st Elimn nator a. Renove, clean, and inspect 4-16

top front cover. Set aside for
present and reinstall after
item 8.

b. Renove, clean, inspect, and
service mst elimnator.

c. Replace mst elimnator if
it is damaged.

d. set aside for the present and
reinstall after item 8.

Conpressed air used for
cl eani ng purposes w |
not exceed 30 psi

(2.1 kg/cn).

7 Evapor at or Coi l a. Blowaccurmul ated dust and 4- 37

dirt out of air passages in
evaporator coil using conpress-
ed air or the discharge side

of a portable vacuum cl eaner.
Blow fromfront to back in
opposite direction from
operational airflow

b. Inspect coil for obvious
damage and all nounting hard-
ware for tightness and
security.
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ltem

Table 4-1. ORGAN ZATI ONAL PREVENTI VE MAI NTENANCE
CHECKS AND SERVI CES ( PMCS)
QUARTERLY SCHEDULE-Cont i nued

Iltemto be
I nspect ed/ Ser vi ced

Pr ocedur es

Par a
Ref .

4-24

Heating El ements

Fresh Air
Ventilation Quard

W pe or vacuum any remnai ning
dust or dirt from heating

el ements, heater thernostat,
and all other conponents

and surfaces in the area.

NOTE

Use a clean, dry cloth (or
one slightly noistened
with water) for all w ping
oper ati ons. NEVER use an
oily or greasy cloth, any
oily residue left on any
surface will attract and
accurmul ate nuch nore dust
and dirt than dry surfaces.

I nspect heating elenents and

t hernostat for obvious damage
and all nounting hardware for
ti ghtness and security.

I nspect wiring harness for
danmage or chafing and all
el ectrical connections for
ti ght ness.

Install mst elimnator,
condi tioned air supply
| ouver, and top front cover.

Renove, clean, inspect, and
servi ce.

Di scard and obtain replacenent
i f damaged.

Rei nst al |
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Tabl e 4-1. ORGANI ZATI ONAL PREVENTI VE NMAI NTENANCE
CHECKS AND SERVI CES (PMCS)
QUARTERLY SCHEDULE- Conti nued

Itemto be Par a
| nspect ed/ Servi ced Pr ocedur es Ref .
Condenser Air a. Renove, clean, inspect, and 4-12
Inlet Guard repair guard, as necessary.

b. Place guard aside for the
present and reinstall after
Item 14.

Conpressed air used for
cl eani ng purposes wl|
not exceed 30 psi

(2.1 kg/cn).

Condenser Caoi | a. Blow accunul ated dust and dirt 4- 40
out of air passages in

condenser coil using conpressed
air or the discharge side of a

portabl e vacuum cl eaner. Bl ow
fyon1inside for reverse airfl ow
di rection.

b. Inspect coil for obvious
damage and all nounting hard-
ware for tightness and

security.
Condenser Fan a. Wpe or vacuum dust and 4- 36
and Mot or dirt from fan and notor and

all other conponents and sur-
faces in the Iimmedi ate area.

b. Inspect fan for danage or bent
bl ades, notor for signs of
overheating, and all nounting
hardware for tightness and
security.

c. Inspect wiring harness for
damage or chafing and all
el ectrical connections for
ti ght ness.
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Tabl e 4-1.

ORGANI ZATI ONAL  PREVENTI VE MAI NTENANCE

CHECKS AND SERVI CES ( PMCS)
QUARTERLY SCHEDULE- Cont i nued

Itemto be
No. I nspect ed/ Ser vi ced

Pr ocedur es

Par a
Ref .

13 Conpr essor

14 Condenser D s-
charge Air
Louver and

Act uat or

15 Covers, Nane-
pl ates and
Housi ng

4- 26

W pe or vacuum dust or dirt
from the conpressor canister
and remai ni ng conponents

and surfaces in the |ower
section of the cabinet.

| nspect conpressor crankcase
heater elenment for signs of
over-heating or deterioration

I nspect wiring harness for
damage or chafing and all
el ectrical connections for
ti ght ness.

Check all nounting hardware
for damage or chafing.

Check all nounting hardware
and |inkage connections for
ti ght ness.

Clean and lubricate as
necessary.

Install condenser air inlet
guard and top rear cover
Wpe all surfaces clean.
Check that all Warning and

instruction plates are in
pl ace and | egi bl e.

Repl ace mssing or illegible
pl at es.

Check that all covers are in

pl ace, that there is no m ssing
or | oose hardware and no dents,
breaks, or damage that woul d

be a hazard or interfere with
unit operation.
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Itemto be
I nspect ed/ Ser vi

TNVb- 4120- 383- 14

ORGANI ZATI ONAL PREVENTI VE NMAI NTENANCE
CHECKS AND SERVI CES ( PMCS)
QUARTERLY SCHEDULE- Conti nued

ced

Pr ocedur es

Par a
Ref .

17

Fabri c Cover

Qper at i onal
Checks

a.

Rol I down cover and inspect
for tears, cracks, or any
ot her sign of danmage or
deterioration.

If washing is necessary, use
fresh water with a snmall anount
of mld detergent.

Reroll and secure cover in
the stowed position. |If
cover was washed, be sure it
is thoroughly dry before
rerolling.

CAUTION

Do not check operation

in COOL node until after

i nput power has been
reconnected for a
sufficient time to

el i mnate any danger of
liquid refrigerant accum
ulation in the conpressor
cyl i nder. Under noderate
conditional if input power
has been disconnected, a
four hour warmup period
shoul d be al | owed. If the
air conditioner has been
exposed to bel ow freezing
tenperatures w thout input
power, an eight hour warm up
period is recomended.

Be sure MODE SELECTOR switch
is in the OFF position and
reconnect input power

4-10
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Tabl e 4-1. ORGANI ZATI ONAL PREVENTI VE MAI NTENANCE
CHECKS AND SERVI CES ( PMCS)
QUARTERLY SCHEDULE- Conti nued

Item Iltemto be Par a
No. | nspect ed/ Servi ced Pr ocedur es Ref .

b. Perform functional check of
air conditioner in all opera-
tional nodes in accordance
wth the instructions in
[paragraph Z2-6.|

c. Set-up air conditioner for
desired operational node.

d. Record performance of quarterly
PMCS, including all corrective
actions taken.

NOTE

If the air conditioner has been
In operation under unusua
conditions, the proper interval
for the above PMCS itens nust be
reduced as necessary.

Section IV TROUBLESHOOTI NG

4-8. USE OF TROUBLESHOOTI NG TABLE.

[Tabl'e 4-Z]contains troubleshooting information useful to

organi zati onal maintenance technicians in diagnhosing and correct-
ing mal functions or unsatisfactory operation of the air

condi tioner.

a. The Troubl eshooting Table lists the common mal function
synptons and unsatisfactory performance characteristics tech-
nicians are nost likely to encounter; test and inspection steps to
be followed to determ ne the cause; and the corrective action(s)
that should be perforned for each possible cause I|isted.
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4-8. USE OF TROUBLESHOOTI NG TABLE. - Cont i nued

b. The technicians should first find the mal function synptom or
unsati sfactory performance characteristic in the table which nost
closely describes the immediate situation; then perform the test
and inspections, and corrective action steps in the order in which
they are listed.

c. This manual cannot list all possible situations which may be
encountered, nor can it list all test and inspection, and
corrective action steps which may be taken. If a condition is
encountered which cannot be resolved within the capabilities and
experience of organizational maintenance personnel assistance
shoul d be requested from direct support naintenance.

Tabl e 4-2. TROUBLESHOOTI NG

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. AR CONDI TI ONER DOES NOT' START I N ANY MODE
Step 1. Check if circuit breakers are tripped.
Reset circuit breakers.
Step 2. Check if input power has been disconnected.
Connect i nput power.

D sconnect input power before performng
internal electrical troubleshooting. Vol t ages
used can be lethal.

CAUTION

If input power has been disconnected for an

unknown period of time, do not start in COOL
MODE until power has been reconnected for a

m ni num of four hours.

Step 3. Check for |oose or dammged electrical connectors or
damaged wires in wring harnesses.
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Tabl e 4-2. TROUBLESHOOTI NG-Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Tighten or replace connectors, or repair danaged
W res.

Step 4. Check that internal wiring at termnal board TB3 is
wired for connector to which input power is
connect ed.

See [paragraph 4-4 and nove wires if necessary.

Step 5. Check for defective circuit breaker. (See para
4-30.)

Repl ace circuit breaker if defective.

Step 6. Check for defective MODE SELECTOR switch. (See

0 / )
Repl ace switch if defective.

2. CONDI TIONED (EVAPORATOR) AR FAN DOES NOT START OR STOPS
DURI NG OPERATI ON | N ANY MODE.

Di sconnect input power before performng
internal electrical troubleshooting. Voltages
used can be |ethal.

Step 1. Check operation of evaporator fan notor. ( See[ par d
4-33.)

Test notor. Repl ace notor if defective.

Step 2. C'neck) operation of MODE SELECTOR switch. (See
4- 24,

Test swi tch. Repl ace switch if defective.

Step 3. Check electrical connections and wring. (See fig.
4-4 and ppara 4-20.)

Tighten or replace connectors or repair or
repl ace damaged wires.
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Tabl e 4-2. TROUBLESHOOTI NG Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 4. Check fan for binding. (Sedpara 4-33.)
Rel i eve binding or replace fan.
3. CONDENSER FAN FAILS TO OPERATE.

D sconnect input power before performng
internal electrical troubleshooting. Vol t ages
used can be | ethal.

Step 1. Check operation of condenser fan notor. (See[paral
4-36.)

Test notor. Repl ace notor if defective.

Step 2. Check electrical connections and wring. (See [fig.]
[4-4] and [para 4-70.)

Tighten or replace connectors, or repair or
repl ace damaged wres.

Step 3. Check fan for binding. (See[para 4-38.)
Rel i eve binding or replace fan.

Step 4. Di sconnect condenser fan relay. (See ff1g. 4-4 and
[para 4-29]) Actuate primary with 24 volt dc
source, then check continuity of contact that
shoul d be cl osed.

Repl ace bad rel ay.
4. I NSUFFI CI ENT COOLI NG

Step 1. Check to see that MODE SELECTOR switch is properly
posi ti oned.

Set switch to COQL.

Step 2. Check sight-glass liquid |evel indicator that
refrigerant is colorless and clear. Yell ow, m | ky
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Tabl e 4-2. TROUBLESHOOTI NG- Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

or bubbly refrigerant indicates |ow |evel or
excessive noisture.

Report condition to direct support maintenance.
Step 3. I nspect condenser coil for dirt.

Cean coil with 25-30 psi conpressed air.

»

Step I nspect evaporator return air filter for dirt.

(See [para 4-13.)
Clean filter.

Step 5. Check if TEMPERATURE SELECTOR switch is set
incorrectly or is defective. (Se¢ para 4-22.)

Adj ust setting or replace switch, or other
corrective action.

Step 6. Check if supply air outlet louver is bent or stuck
in closed position. (Seé _para 4-14.)

Repair or replace |ouver.

Step 7. (ohserve evaporator fan nmotor for worn or defective
condi tion. (Seé_para 4-33.)

Report fault to direct support nmaintenance or
repl ace notor.

Step 8. Check if evaporator fan is loose or defective.

(See [para 4-33.)
Tighten setscrew or replace fan.
5. COVWPRESSOR W LL NOT START.

Step 1. Check that conpressor or control circuit breakers
or selector switch is properly set.

Reset controls properly.
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Tabl e 4-2. TROUBLESHOOTI NG Cont i nued

MALFUNCTI ON
TEST

OR | NSPECTI ON

CORRECTI VE ACTI ON

Step

Step

Step

Step

Step

Step

Step

Step

Check if contacts of H GH or-LOW PRESSURE cut -out
swi tch are open.

Reset pressure sw tches. Report fault to direct

support mmintenance if condition continues.

Check for |oose electrical connections or faulty

wiring.  (See[Tig. 414 and para 4-20.)

Ti ghten | oose connecti ons. Fix wiring if
necessary.

Make continuity check of control circuit to
determ ne whether open circuit exists.

Fix open circuit or replace wre.
Check continuity across primary and secondary
wi nding of control transfornmer for defective
wi ndings. (See [para 4-37.)

Repl ace bad transforner.

Check forward and reverse resistance of rectifier
assenbl y di odes. (Seepara 4-32.)

Repl ace bad rectifier.

(bserve operation of time delay relay. (See para
4-29.)

Repl ace bad rel ay.

Substitute conpressor relay known to be good, and
check operati on. (See [para 4-29)

Repl ace bad rel ay.

Test conpressor notor by checking continuity of the

following pins at the conpressor electrical

receptacl e. (See[fig. 4-#4 for pin

identifications.)

(1) Pins A and B, B and C, and C and A
Continuity should exist.
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Tabl e 4-2. TROUBLESHOOTI NG- Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

(2) Pins A B, and C and conpressor housing. No
continuity should exist.

(3) Pins D and E. Continuity should exist when
conpressor is cool enough for internal
thernostat to be cl osed. | f conpressor is
hot, let cool and retest.

Report faulty notor to direct support
mai nt enance.

6. COWRESSOR STARTS, BUT GOES QUT ON OVERLOAD.

Step 1. (Observe condenser fan notor for failure. ( See [par al
4-36.)

Repl ace bad notor.
Step 2. Check for high head pressure.

Cl ean condenser coil and | ouvers. Check fan for
proper operation.

7. EVAPCRATOR Al R QUTPUT VOLUME LOW

Step 1. Check for dirty or damaged filter or |ouvers. (See
[para 4-13.)
Cean or replace filter. Cl ean or replace

| ouvers as required.
Step 2. Check for dirty or iced evaporator coil.
Dei ce and clean coil.

Step 3. I nspect evaporator fan for danage. (See[par a
4-33.)

Repl ace fan.

Step 4. Check for bad fan notor. (See[para 4-33.)

Repl ace not or.

4- 34



TMb- 4120- 383- 14

Tabl e 4-2. TROUBLESHOOTI NG- Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 5. Check to be sure that EVAPORATOR FAN SPEED swi tch
is not set at LOW speed.

Reset switch to H GH speed.
8. CONDENSER Al R QUTLET VOLUME LOW
Step 1. Check for dirty condenser coil or guard.
C ean coil and guard.
Step 2. I nspect condenser fan for danmage. (See¢_para 4-36.)
Repl ace fan.

Step 3. Check that air outlet louvers are not stuck or
jamed in closed position.

Free louvers and control cable. Adjust control,

or report to direct support maintenance if
actuating cylinder is not working properly.

9. AR CONDI TI ONER FAI LS TO HEAT.

Step 1. Check MODE SELECTOR switch for inproper setting.

Set MODE SELECTOR switch to LOW HEAT or H GH
HEAT.

Step 2. Make sure that TEMPERATURE SELECTOR switch is set
properly.

Reset switch, if necessary.

Step 3. Check for dirty evaporator return air filter. (See

[para 4-13.)

Clean filter.

Step 4. Check evaporator fan notor for proper operation.

(See [para 4-33.)

Repl ace bad notor.
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Tabl e 4-2. TROUBLESHOOTI NG- Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 5. Make continuity check of TEMPERATURE SELECTOR
switch or MODE SELECTOR switch. (See[para 4-272 and
4-24.)
Repl ace bad swi tch.

Step 6. I nspect heaters and wiring for |oose connections or
damage. (See [para 4-35.)

Ti ghten connections and fix bad wring. Repl ace
bad heater el enents.

Step 7. Check continuity of heater relay coils. (Seeparal
4-29.)

Repl ace bad rel ay.

Step 8. Check operation of heater high-tenperature cutout
t hernostatic swtch. It should open when

tenperature rises above setting. (Se¢ para 4-34.)
Repl ace bad thernostatic swtch.
10. EXCESSI VE NO SE.
Step 1. Check evaporator or condenser fan for vibration.

Ti ghten fans on shafts. Tighten all nounting
SCrews.

Step 2. Check evaporator or condenser fan notor for wear,
as indicated by noisy operation or excessive side
or end play. (See_para 4-33 and 4-36.)

Repl ace worn or bad notor. (Refer to direct
support mai ntenance for repairs.)

Step 3. Li sten for conpressor knocks or chatter.

Stop air conditioner and report condition to
di rect support nmaintenance.
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Section V NAI NTENANCE PROCEDURES

4-9. GENERAL.

The procedures in this section have been arranged in the order in
which the itens appear in the organizational (O nmaintenance |eve
columm on the Maintenance Allocation Chart (MAC) which is provided
i n [Appendi X _B. ] Step-by-step procedures have been provided for all
action authorized to be perfornmed by organizational nmaintenance in
the order in which they appear on the MAC. Actions authorized to
be perfornmed by direct and general support maintenance have been
duly noted; step-by-step procedures for these actions may be found
in Chapters 5 and 6 respectively.

4-10. FABRI C COVER

The fabric cover is nmade of vinyl inpregnated nylon cloth. It is
used to cover the exposed condenser (rear) openings during periods
of shutdown or storage. (See [f1g. 4-T7.)

a. | nspecti on. I nspect for rips, cuts, tears, or punctures in
the fabric, and for damaged or mssing snap fasteners and eyelets.
Refer repair or replacenent to direct support maintenance.

b. Cleaning. Wash the fabric cover using a solution of fresh
water and a mld detergent. A soft scrubbing brush may be used to
renove caked deposits. Thoroughly rinse with fresh water and air
dry.

C. Lubrication. Apply silicone spray lubricant to the snap
fasteners, 1f they are difficult to open and cl ose.

d. Removal. //W/Q&ﬂ-’“}” #szyf ‘4’?

(1) Unsnap four snap fasteners.

(2) Renove three sets of screws, |ock washers, and flat
washers. Lift fabric cover from unit.

e. Install ati on.

(1) Secure fabric cover to the unit with three sets of
screws, |ock washers, and flat washers.
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4-10. FABRI C COVER —Conti nued
SCREW (3)
SNAP ? _-lock WASHER(3)
FASTENER(4) & «——FLAT WASHER(3)
[
FABRIC COVER
/
/f\\
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\ |
N T ————
Figure 4-7. Fabric Cover
(2) If unit is to be put back into service, roll cover up and

tie in place.

(3) If unit is to be stored or shut down for an extended
period, roll cover down and secure snaps.

4-38



TNVb-4120- 383- 14

4-11. COVERS. N
TOP (} [‘IO

The top of the unit is enclosed with easily renoved top covers.

(See fig. 4-8.)
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!f TOP CENTER ﬁ'f SCREW(4)
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TOP REAR\ \SS?EW(?)

T
1
|
|
!
¢
1

&

~ ~
- \\{\\ ~ //
s ! T *} )| ST
[4 | | L -
I N L, < PRl
NI A7 00 X - |
NN P Y X % -7
by >0 3< N N |
I~ \\\\\\ N NS >\/// |
| AN N NI P
L | 1 DS Nl NN e // I
LN Ly PO S 7o {
BEN S Ll SISND &7
P Sw '(A" NN 1 |
1 > NY el
v
7NN e - ||
H s NN ! .4 )
S A | .22 4
\L,(\ Sl \\. ~0 | |L’//’/ rd
s IS ~ LN hl Calid
\\ >~ SO~ ~» NI ”
~ S~ \\' ”~
-~ N NN ! pal ' d
NSNS NS Y ' Pd
~ N N SNT t e P
~ ~ \t\\| I W PR
SN | il
SO~ N b ”
~NON -
s~ N 7
~ rd
-

/

Figure 4-8. Top Covers

a. Renoval .

D sconnect input power from the air conditioner
bef ore perform ng maintenance on any part of the
el ectrical system The vol tages used can be |ethal.

(1) Disconnect power at power source.

(2) Top rear cover and access cover can be renoved
i ndependent | y. Top center cover nust be renoved | ast.

4- 39



TNVb- 4120- 383- 14

4-11. TOP COVERS- Cont i nued

(3) To totally renove rear cover, first renove the fabric

cover (para 4-10).
(4) Renove eight screws and top front cover
(5) Renove seven screws and top rear cover
(6) Renove six screws and top center cover

Dry cleaning solvent (Fed Spec P-D-680) used to clean
parts is potentially dangerous to personnel and

property. Do not use near open flame or excessive
heat . Fl ash point of solvent is 100°F to 138°F (38°C
to 59°C).

b. O eaning. Cean the covers with a cloth danpened with a
detergent solution or dry cleaning solvent (Fed Spec P-D-680). Use
a soft brush if necessary to dislodge caked on dirt. Dry the itens
t hor oughl y.

C. | nspect. I nspect top covers for breaks, cracks, dents,
| oose, or mssing nounting hardware or other defects. Ref er

repairs or replacenent to direct support naintenance.

d. Instal |l ati on.

(1) Install center cover first and secure with six screws.

(2) Install front and rear top covers and secure with 15
Screws.
(3) Install fabric cover (para 4-1710).

(4) Connect power at power source.
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4-12. SCREENS AND GUARDS.

The condenser air inlet guard is |located on the center rear of the
unit. The fresh air ventilation guard is located on the lower |eft

rear of the unit. (See[fig. 4-9.)

CONDENSER AIR
INLET GUARD

N | /—LOCK WASHER(2)

SCREW(2)
\(

FRESH AIR VENTILATION oS
LOCK WASHER(2)

SCREW(2)

LOCK WASHER (6)
SCREW (6)

Figure 4-9. Rear Screens

When the unit is to be operated in a chem cal/
bi ol ogi cal /radi ol ogi cal (CBR) environnent the fresh

air opening nust be sealed or connected to an
appropriate CBR filtering device.

a. Renoval .

(1) Renove 2 each screws and |ock washers and renove the
fresh air ventilation guard.
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4-12. SCREENS AND GUARDS. —Cont i nued

(2) Renmove 2 each screws and |ock washers from horizontal
frames of condenser air inlet guard.

NOTE

The 6 screws on the vertical franes of the condenser
air inlet guard secure the condenser coil to the air
condi ti oner housi ng.

(3) Renove 6 each screws and |ock washers from vertica
franmes and renove condenser air inlet guard.

b. Cl ean

(1) Usually it is only necessary to wipe or brush the dirt

fromthe guards.

Dry cleaning solvent (Fed Spec P-D-680) used to clean
parts is potentially dangerous to personnel and

ﬁropert Do not use near open flane or excessive
eat Fl ash poi nt of solvent is 100°F to 138°F (38°C
to 59°C).

(2) If the guards are extrenely dirty, clean with a detergent
solution or dry cleaning solvent (Fed Spec P-D 680).

C. | nspect. Check for general condition. Refer requirenents
for repair or replacenent to direct support nmaintenance.

d. Installation. Secure the guards wth screws and | ock
washers. .
MM’ fﬁm MAC

4-13. RETURN AlR LOUVER AND AIR FILTER

The return air louver is located on the |lower front of the unit.
The air filter is clipped to the back side of the |ouver. (See

g 4-70.)
a. Renoval .

(1) Renove 8 screws and |ock washers and pull |ouver from
unit.

(2) Renove filter from clips on back of |ouver
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[4- 13. RETURN AIR LOUVER AND AIR FILTER -Conti nued
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LOCK WASHER (8)
SCREW(8)

Fi gure 4-10. Return Air Louver and Air Filter

b. Cl ean.

(1) Usually it is only necessary to wipe or brush the dirt
fromthe | ouver. If the louver is extrenely dirty, it can be
washed following the sanme procedure as the filter.

Dry cleaning solvent (Fed Spec P-D-680) used to clean
parts is potentially dangerous to personnel and
property. Do not use near open flanme or excessive
heat . Fl ash point of solvent is 100°F to 138°F (38°C

to 59°C).

(2) Imerse filter in mld detergent solution or dry cleaning
sol vent (Fed Spec P-D 680).
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4-13. RETURN AIR LOUVER AND Al R FILTER -Conti nued

(3) Agitate until dirt is renoved, using a soft brush if
necessary to | oosen caked-on dirt.

(4) Rinse in clear water or clean dry cleaning solvent.

(5) Drain, then hold filter horizontal and tap each edge on
bench or floor to dislodge droplets.

(6) Be sure filter is totally dry prior to installation.

C. | nspect.

(1) Cnheck the louver for general condition. Bent |ouvers can
usual ly be straightened with the fingers. Refer further repair or
repl acenment to direct support.

(2) Inspect filter for danage. Perforations or punctures in
screen and alum num foil mesh can permt passage of unfiltered air.

(3) Inspect for packed or crushed nesh material obstructing
airflow through filter.

(4) Check for deformation of the frame. Straighten if
possi bl e w thout crushing nmesh material.

(5) Replace filter if crushed, punctured, badly deforned, or
br oken.

d. Servi ci ng.

(1) Louvers. Apply a few drops of light oil to all pivot
poi nts and bearing surfaces of |ouvers. Wpe or blot up all excess
oil with a cloth.

(2) Filter. Apply coater (ltem 1, Section Il,[ Appendix E) to
the media in the filter elenent. Let dry and w pe off excess
coater.

e. Installation.

(1) Air flow arrows should point away from | ouver.
(2) Place filter in retainer clips.

(3) Secure louver wth screws and |ock washers.
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4-14. SUPPLY Al R LOUVER

The supply air louver is located on the upper right front corner of

the unit. (See [f1qg._4-11.)

SUPPLY AIR LOUVER
LOCK WASHER

SCREW(6) 1

Figure 4-11. Supply Air Louver

a. Renoval . Renove 6 screws and | ock washers and pull | ouver
fromthe unit.

b. Cl ean.

(1) Usually it is only necessary to wipe or brush dirt from

| ouver.

Dry cleaning solvent (Fed Spec P-D-680) used to clean
parts is potentially dangerous to personnel and
property. Do not use near open flane or excessive
heat . Fl ash point of solvent is 100°F to 138°F (38°C
to 59°c).

(2) If louver is extrenely dirty, imerse in a detergent
solution or dry cleaning solvent (Fed Spec P-D 680).
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4-14. SUPPLY AIR LOUVER - Conti nued

(3) Agitate until dirt is renoved, using a soft brush if
necessary to | oosen caked-on dirt.

(4) Rnse in clean water or clean dry cleaning solvent.
(5) Dry thoroughly.

C. | nspect . Check the louver for general condition. Bent
| ouvers can usually be straightened with the fingers. Ref er
requirements for further repair or replacenent to direct support
mai nt enance.

d. Servicing. Apply a few drops of light oil to all pivot
poi nts and bearing surfaces of |ouvers. Wpe or blot up all excess

oil with a cloth.

e. lnstallation. Secure louver with screws and | ock washers.

4-15. | NFORVATI ON PLATES.

See [figure Z2-3 for location and information contained on Warning
and instruction plates. If any plates are m ssing, danaged, or

illegible, they should be replaced. Refer replacenent to direct
support rmai nt enance.

4-16. M ST ELI M NATOR.

The mist elimnator traps noisture blown from the evaporator coil.
It is located below the top front cover, between the evaporator

coil and the supply air |ouver. (See fig. 4-712.)

a. Renoval .
(1) Di sconnect power at power source.

(2) Renove eight screws and top front cover.

(3) Pull mst elimnator up and out of nounting frane.
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4-16. M ST ELI M NATOR - Cont i nued

RUBBER INSULATION
STRIP

TOP MARKING

N\

/
__::/;';’ IS
4

/////
Va4
=74

~rr

7
‘/

7Y
Yinds
/77
717
17071
1177
1y
//
L
———

/
’,
+”

ids

4

A
/7,
/,/;
7
oy
/=
£

U

/
17,
Y

’
g

-
/
,l/

/s
/

7
7,
171
///
Py
o
~
foae

Y
1177
L1L
¥
/
//

7
4
(A
OU
/, 7
/
vy

14
1 Lrgrtty
;//V;///
’r
'y 7
90,0
77/,
1101411104

/
1Y
Y
\
\

{

Figure 4-12. M st Elimnator

Dry cleaning solvent (Fed Spec P-D-680) used to clean
parts is potentially dangerous to personnel and
property. Do not use near open flane or excessive
heat . Fl ash point of solvent is 100°F to 138°F (38°C

to 59°C).
b. C ean.

(1) Imerse in a detergent solution or dry cleaning solvent
(Fed Spec P-D 680).
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4-16. M ST ELI M NATOR. - Cont i nued

(2) Agitate until dirt is renoved, using a soft brush if
necessary to | oosen caked-on dirt.

(3) Rnse in clean water or clean dry cleaning solvent.

(4) Drain, then hold horizontal and tap each edge on bench or
floor to dislodge droplets.

C. | nspect.

(1) Inspect for damage such as perforations or punctures in
the screen and al um num

(2) Inspect for packed or crushed nmaterial that would reduce
airflow.

(3) Check for deformation of frane. Straighten if possible
wi t hout crushing al um num

(4) Replace if crushed, punctured, badly defornmed, or broken.

(5) Replace rubber insulation strip across top of m st
elimnator if it is mssing or danaged.

d. I nstallation.

(1) TOP marking nust be up and airflow arrows, |ocated on
side or bottom nmust point outward away from coil.

(2) Slide mst elimnator down into nounting frames observing
air flow arrows and top nmarKking.

(3) Install top front cover and secure with eight screws.

(4) Connect power at power source.

4-17. CONDENSER Al R DI SCHARGE LOUVER AND LI NKACE.

This louver is located at the right rear of the unit and is

automatically operated by a refrigerant pressure actuated cylinder
and a push-pull cable. The | ouvers open as refrigerant pressure in
t he condenser coil increases. This causes the [ouver to open nore
fully to increase the flow of cooler air across the condenser coil.

(See [fig. 4-13.)
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4-17. CONDENSER Al R DI SCHARGE LOUVER AND LI NKAGE. - Cont i nued

a. Cl ean/ | nspect .

(1) Disconnect power at power source.

(2) Renove top rear cover (para 4-171).

(3) The louver can be cleaned with a soft brush or washed
with water and a mld detergent solution.

(4) Check louver for bent blades, mssing or damaged gaskets,
and m ssing hardware or bearings.

(5) Cean linkage with a soft brush and danp rag.

(6) Check push-pull cable attaching hardware (mechanical post
and screws etc.) for tightness.

b. Adjustnent.

DANGEROQUS CHEM CAL is used in this equiprent.
DEATH

or severe injury may result if personnel fail to
observe safety precautions.

Do not attenmpt to | oosen or renove any of the
connections to the copper tubing.

Use great care to avoid contact with liquid
refrigerant or refrigerant gas being discharged under
pressure. Sudden and irreversible tissue damage can
result from freezing.

(1) If unit has been operating wait until it has cooled to
anbi ent tenperature approximately four hours.

(2) Loosen mechanical post screw on |ouver connecting |ink.
(3) dose |ouvers.

(4) Pull wire tight with needle nose pliers and tighten
nmechani cal post screw.

(5) Louvers nust be tightly closed.
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4-17. CONDENSER Al R DI SCHARGE LOUVER AND LI NKAGE. - Conti nued

C. Repl acenent .

Do not tanper with cylinder or refrigerant tubing
connecti ons. | f actuating cylinder is suspected bad,
contact direct support nmaintenance.

(1) Louver blade only.

NOTE
I ndi vi dual Louver Bl ades are flexible enough for
renmoval
e Renove top rear cover (para 4-11).

e Renove push on nut from | ouver blade to be renoved.
e Flex or spring blade to renove ends from bearings.
e Renove bl ade.
® Replace bearings if they are damaged.
e Flex or spring new blade and install
e Install push on nut.
(2) Louver and |inkage assenbly renoval
e Renove condenser air inlet guard. (See[para 4-712.)

e Loosen nechanical post screw and pull push-pul
control cable wire from | ouver connecting |ink

e Renove four screws and | ock washers and two snap
f ast eners.

e Slide louver assenbly from unit.

e Renove push-pull control cable and attaching hardware
(mechani cal post, screws, etc.).

e Inspect all parts and replace if danaged.
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4-17. CONDENSER Al R DI SCHARGE LOUVER AND LI NKACE. - Cont i nued

(3) Louver and |inkage assenbly installation.

e Install push-pull control cable assenbly using
attachi ng hardware.

o Slide louver assenbly into unit and secure with four
screws, |ock washers, and two snap fasteners.

e Insert push-pull control cable wre end through
mechani cal post.

e Cose louvers and pull control cable wire tight with
needl e nose pliers and tighten nechani cal post screw

o Install condenser air inlet guard. (Sed _para 4-12.)
¢ Reinstall top rear cover (para 4-11).

+ Connect power at power source.

4-18. FRESH Al R DAMPER AND ACTUATOR

The wheel type actuator plate |located on the upper right front of
the unit controls the internal fresh air danper. Turn up to close

and down to open. (See f1g. 4-14.)

a. Cl ean/ | nspect.

(1) Di sconnect power at power source.

(2) Renove top covers (para 4-1T), supply air louver (para 4-
13), and return air louver ([para 4-14).

(3) Wpe loose dirt from controls and |inkages with a clean
cl ot h.

(4) Check push-pull control cable for operation by turning
actuator plate wheel.

(5) Check that danper arm noves when actuator plate is
t urned.

b. Renoval .

(1) Loosen screw on nechanical post and disconnect push-pull
control cable.
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4-18. FRESH AR DAMPER AND ACTUATOR. - Conti nued

(2) Renmove two screws, |ock washers, and flat washers and
lift danper from air conditioner.

(3) Renmove screw, |ock washer, nut, spacer and |oop clanp.

(4) Loosen screw in actuator plate blind nut to free end of
push-pull control cable.

(5) Renove outer nuts from both ends of push-pull control
cable and renove cable from unit.

(6) Renove screw, nut, two spring washers and actuator
pl ate.

o
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(r';
BELLVILLE SPRINGS
LOCK NUT—""" 4
6.

| ; SCREW
! ¥ —10CK WASHER
! :ACTUATOR PLATE - WASHER
RN |
RETAINING RING——s6¢> SCREW iu-SCREw COVER
\\\ /// :
RS // J
R O, e ; e E\BEANNG
~ ~ == - KD |
~o N7 - - ‘ L. !
; X .
Tl Kur—" ,, MECHANICAL _
117 LOCKWASHER- § poST -~
I g
f ] & , ~
B SRR oo ur 1o
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SN s i . LOOP CLAMP B~—BEARING
RN e PUSH PULL CONTROL CABLE
~ \\' i 'bu:y -~ 4
\\QA\ ~ y ke //
S U - ”
-~ \\s\\J ] //
~od”

Fi gure 4-14. Fresh Air Danper and Actuator
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4-18. FRESH Al R DAMPER AND ACTUATOR - Conti nued
c. Replace. I nspect all parts and replace if damaged.
d. I nstallation.

(1) Install actuator plate with screw,

two spring washers,
and nut.

(2) Install damper in opening of housing.

(3) Secure danper cover

to housing with two screws |ock
washers, and flat washers.

(4) Wth one nut on each end of

push-pull control cabl e,
i nstall

ends of cable through openings in housing.

(5) Install outer nuts on push-pul

control cable and insert
ends into nechanical posts of danper

and actuator plate.

(6) Tighten outer nuts on push-pull control cable.

(7) Install |oop clanp, spacer, screw, nut, and washer.

e. Adj ust nent .

(1) Loosen screw on both mechanical posts to release push-
pul | control cable ends.

(2) Move arm on danper

in both directions and determ ne the
center

between the two extreme stop points.

(3) Move actuator plate so that it is also centered on the
curved portion of the plate.

(4) Tighten screws in both nechanical posts.

(5) Check actuator plate for snooth operation

(6) Install top covers[(para 4-11), supply air |ouver
[4-14), and return air |ouver ([para 4-13).

(7) Connect power at power source.

(par a
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4-19. CONDENSATE DRAI N.

(See f1g. 4-13.)
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a. Renoval .
(1)

(2) Renove return air

D sconnect power

(4) Pull
housi ng.

t ubi ng

b. | nspecti on.

(1) Check tubing for
condi ti on.

at

| oose from connection points

cuts,

VTUBING

Condensate Drain Lines

power sour ce.
| ouver (para 4-13).

in drain pan and
and deteriorated

splits,
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4-19. CONDENSATE  DRAI N. - Cont i nued

(2) Check that alum num tube from bul khead to rear of unit is
not cl ogged.

C. Repl ace. Repl ace all danmaged parts found during inspection.

d. I nstallation.

(1) Slide clanps onto tubes.
(2) Slip tubing and clanps into place.
(3) Install the return air |ouver ((para 4-13).

(4) Connect power at power source.

4- 20. ELECTRI CAL W RI NG REPAI R — GENERAL.

Preferred repair nethods consist of replacing wires, termnals
connectors etc., rather than splicing wres, bending ends to form
termnals, and other make-shift procedures, although the latter may
be appropriate for energency field repairs. Det erm ne the proper
size and length of wire, or the termnal, or connector to be used
for replacenment by referring to[Table 4-3] “Wre List”, and to the
Wi ring diagramf[igure 4-4]

a. Soldering Connections. Wre connections nust be nade
nmechani cally sound before they are sol dered; solder alone does not
provide sufficient strength to prevent breakage. Joi ni ng surfaces
of connections to be soldered nust be clean and bright. If a
separate flux is used, it should conformto Specification ML-F-
14256, rosin base flux, item 6,[_Appendix H and shoul d be brushed

onto the joint before sol dering. If a flux-core solder is used, it
shoul d always be rosin-core electrical solder. I f an uncored
solder is used, it should be a lead-tin solder, item 7, _Appendi X H
conformng to Specification QQ S-571. Wres should al ways be
heated to the point at which the solder will nelt conpletely and
flowinto all parts of the joint. Excessi ve build-up of sol der

“gobs” on the joint should be avoided or renoved.

b. Insulating Joint. The preferred nethod of insulating
electrical joints is by the use of heat-shrink tubing. To apply,
cut a piece of heat-shrink tubing of suitable dianmeter to a length
of 1 inch (2.5 cn) for covering joints at termnals or connectors
or to a length about 1/2 inch (1.3 cm longer than the joint to be
i nsul at ed. Slide the tubing over the wire before making the joint.
After the joint is nmade, slide the tubing so that it covers the
joint, and shrink in place with noderate heat.
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Tabl e 4-3. WRE LIST
Term nation Term nation AWG | Length
W RE
Si ze
From Term nal Type To Terminal Type I'N CM
LOOSE W RES
S1-12 13216E6191-1 S3-3 M525036- 149 20 10 25. 4
S1-11 13216E6191-1 S3-1 M525036- 149 20 7 17.8
S1-2C 13216E6191-1 S2- A2 13216E6191-1 20 7 17.8
S1- 2B 13216E6191-1 S2- B2 13216E6191-1 20 9 22.9
S1-3C 13216E6191-1 S2- C2 13216E6191-1 20 8 20.3
S6- 4 M525036- 153 S6- 2 M525036- 153 16 2 5.1
S6- 3 M525036- 153 TB2-9 13216E6191- 2 16 18 45. 7
S6-1 M525036- 153 TB2- 8 13216E6191- 2 16 18 45.7
S6- 2 M525036- 153 TB2- 7 13216E6191- 2 16 18 45.7
AUXILIARY POWER CABLE ASSEMB]
J11-A P6- A 12 40 | 101.6
J11-B P6- B 12 40 | 101.6
J11-C P6- C 12 40 |101.6
J11-D P6- D 12 40 | 101.6
COMPRESSOR WIRING HARNES.
P4- A P10 A 12 22 55.9
P4- B P10-B 12 22 55.9
P4-C P10- C 12 22 55.9
P4-D P10-D 20 22 55.9
P4- E P10- E 20 22 55.9
P4- F P10- F 16 22 55.9
P4- G P10- G 16 22 55.9
TRANSFORMER AND RECTI FI ER W RI NG HARNESS

T1-2 TB2- 10 13216E6191-1 20 13 33.1
T1-5 TB2- 11 13216E6191-1 20 13 33.1
CR1-2 13216E6191-1 TB2- 12 13216E6191-1 20 17 43.2
T1-7 CR1-1 13216E6191-1 20 9 22.9
T1-8 CR1-3 13216E6191-1 20 9 22.9
TB1- 4 M525036- 149 CR1-4 13216E6191-1 20 17 43. 2
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Table 4-3. WRE LI ST-Continued
Ter mi nati on Ter mi nati on AWG | Length
Wre
Si ze
From Term nal Type To Term nal Type IN. | CM
CONTROL  MODULE HARNESS
P2A- 1 S2- Al 13216E6191-2 16 9 22.9
P2A- 2 S2- B1 13216E6191- 2 16 9 22.9
P2A- 3 S2-C1 13216E6191- 2 16 9 22.9
P2A- 4 S2- A3 13216E6191-1 20 10 25. 4
P2A-5 s2-B3 13216E6191-1 20 10 25. 4
P2A- 6 s2-C3 13216E6191-1 20 10 25. 4
P2A- 7 S1- 3A 13216E6191- 2 16 8 20. 3
P2A- 8 S1-4C 13216E6191- 2 16 9 22.9
P2A-9 S1-4A 13216E6191-2 16 9 22.9
P2A- 10 CB1- A1 13216E6191- 3 16 7 17.8
P2A- 11 S1-21 13216E6191- 2 12 9 22.9
P2A- 12 CB1- B1 13216E6191- 3 16 7 17.8
P2A- 12 S1-22 13216E6191-2 12 9 22.9
P2A- 13 CB1-C1 13216E6191- 3 16 7 17.8
P2A- 13 S1-31 13216E6191-2 12 9 22.9
P2A- 14 CB1- A2 13216E6191- 3 12 10 25. 4
P2A- 15 CB1- B2 13216E6191- 3 12 11 27.9
P2A- 16 CBl- 2 13216E6191- 3 12 11 27.9
P2B- 3 S1-1D 13216E6191-1 20 12 30.5
P2B- 4 S1-1B 13216E6191-1 20 11 27.9
P2B- 5 S1-1A 13216E6191-1 20 11 27.9
P2B- 6 S1-41 13216E6191- 2 16 7 17.8
P2B- 7 CB1-C 13216E6192 20 11 27.9
P2B- 8 CB1- NO 13216E6192 20 11 27.9
P2B- 10 S3-1 M525036- 149 20 12 30.5
P2B- 11 El M525036- 153 16 7 17.8
S1-21 S1-32 13216E6191- 2 16 3 7.6
S1-22 S1-41 13216E6191- 2 16 4 10. 2
S1-31 S1-42 13216E6191- 2 16 3 7.6
JUNCTI ON BOX HARNESS

J2A-1 J3-A 16 15 38.1
J2A-2 J3-B 16 15 38.1
J2A-3 J3-C 16 15 38.1
J2A- 4 J3-D 18 15 38.1
J2A-5 J3-E 18 15 38.1
J2A- 6 J3-F 18 15 38.1
J2A-7 TB2- 3 13216E6191- 2 16 10 | s0.8
J2A-8 TB2- 2 13216E6191- 2 16 19 48. 3
J2A-9 TB2- 1 13216E6191- 2 16 19 48. 3
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Tabl e 4-3. W RE LI ST-Conti nued

Term nation Term nation AWG | Length
Wre
Si ze
From Term nal Type To Terminal Type IN. ] CM
JUNTI ON BOX HARNESS- Conti nued

J2A-11 TB1-1 M525036- 156 12 14 | 35.6
J2A-12 TB1-2 M525036- 156 12 13 33.0
J2A-13 TB1- 3 M525036- 156 12 13 33.0
J2A- 14 K3- Al M525036- 112 12 9 22.9
J2A- 15 K3- Bl M525036- 112 12 10 | 25.4
J2A- 16 K3- Cl1 M525036- 112 12 11 27.9
J2B- 3 TB1-5 M525036- 149 20 13 33.0
J2B- 4 J8-A 20 22 55.9
J2B-5 K2- X1 M525036- 149 20 17 | 43.2
J2B- 6 CcB2-1 M525036- 101 20 15 38.1
J2B- 7 K5- 2 20 17 | 43.2
J2B- 8 TB2- 10 13216E6191- 1 20 |25 63.5
J2B- 10 TB1- 4 M525036- 149 20 14 | 35.6
J2B- 11 E2 M525036- 153 16 10 25. 4
J3-G E4 M525036- 153 16 14 | 35.6
Ja- A K3- A2 M525036- 112 12 29 73.7
J4-B K3- B2 M525036- 112 12 29 73.7
J4-C K3- B2 M525036- 112 12 30 76.2
J4-D J5-D 16 4 10. 2
J4-E S5-2 13216E6191- 1 20 24 | 61.0
J4-F K3- Al M525036- 108 16 |26 | 66.0
J4- G K3- Bl M525036- 108 16 26 | 66.0
J5- A K4- 1 16 25 | 63.5
J5-B K4-5 16 25 63.5
J5-C K4- 10 16 25 | 63.5
J5-E TB1- 6 M525036- 153 16 26 66.0
J5-G E4 M525036- 153 16 10 | 25.4
J6- A TB3- 4 M525036- 156 12 12 30.5
J6-B TB3-5 M525036- 156 12 13 33.0
J6-C TB3- 6 M525036- 156 12 14 35.6
J6-D E3 M525036- 156 12 12 30.5
J8-B K3- X2 M525036- 149 20 26 | 66.0
Jo-A K3- X2 M525036- 149 20 25 63.5
J9-B K4- 9 20 24 | 61.0
J1-A TB3-1 M525036- 156 12 33 83.8
J1-B TB3-2 M525036- 156 12 33 83.8
J1-C TB3- 3 M525036- 156 12 34 86. 4
J1-D E3 M525036- 156 12 134 | 86.4
TB1-1 MB25036- 149 K5- A 20 [13 ]| 33.0
TB1-1 M525036- 153 K2- Al M525036- 108 16 14 35.6
TB1-2 M525036- 153 TB3-2 M525036- 153 16 34 | 86.4
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4- 20. ELECTRI CAL W RI NG REPAIR - GENERAL.- Conti nued
Table 4-3. WRE LIST-Conti nued
Ter m nati on Term nation AWG Lengt h
Wre
Si ze
From Term nal Type To Term nal Type IN. | CM
JUNCTI ON  BOX HARNESS- Cont i nued
TB1- 2 MB25036- 153 K2- B1 M525036- 108 16 14 35.6
TB1- 2 MB25036- 149 K5- B 20 5 12.7
TB1-3 MB25036- 156 TB3- 3 M525036- 156 12 34 86. 4
TB1- 3 M525036- 156 TB2- 11 MB25036- 156 12 28 71.1
TB1-3 MB25036- 149 K5-C 20 12 30.5
TB1-3 MB25036- 153 K2- C1 M525036- 108 16 17 43. 2
TB1- 4 MB25036- 149 TB2- 12 13216E6191-1 20 28 71.1
TB1- 4 M525036- 153 K4- 2 16 10 25. 4
TB1-5 M525036- 149 S4-1 13216E6191-1 20 20 50. 8
TB1-6 MB25036- 149 K1-1 20 10 25.8
TB2- 4 13216E6191- 2 K2- C2 M525036- 108 16 32 81.3
TB2-5 13216E6191-2 K2- B2 M525036- 108 16 32 81.3
TB2- 6 13216E6191- 2 K2- A2 M525036- 108 16 32 81.3
K1-2 K3- X1 M525036- 149 20 13 33.0
TB1-6 M525036- 149 K4-9 20 9 22.9
K2- Cl M525036- 108 K4- 8 16 8 20. 3
K2- Bl M525036- 108 K4- 11 16 8 20.3
K2- Al M525036- 108 K4- 3 16 7 17.8
K2- X2 M525036- 149 K3- X2 20 5 12. 7
K2- X2 M525036- 149 K4- 2 20 6 15.2
K5- 1 CB2- 2 M525036- 101 20 6 15.2
TB1-1 M525036- 156 TB3-1 MB25036- 156 12 35 88.9
c. Splicing Wres. To repair broken or cut wires that are

ot herwi se sound,

conmmer ci a
or a

by stripping 1/4 -
and sliding
Hold the ends parallel

each end around the other

W re ends,
above.
tw st

but t

wire splice can be nade.

1/2 inch (0.6 -
on a piece of

1.3 cn) of

| east

and apply insulation as described above.
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[4- 20. ELECTRICAL WRING REPAIR - GENERAL. - Conti nued

d. Crinping Term nal s. To install a termnal on the end of a
wire, strip 1/4 - 1/2 inch (0.6 - 1.3 cn) of insulation fromthe
end of the wrel apply a one-inch (2.5 cn) piece of heat-shrink
tubing (if the termnals are of the uninsulated type). | nsert
wire-end into the shank of the term nal. Crinp the shank and
install heat-shrink tubing, if necessary.

4-21. CONTRCL MODULE.

The control nodule is normally located in the upper left front

corner of the unit. (See [f1Qg. 4-716.) It can be renote nounted,
see[ paragraph 4-#a(?2).

JUNCTION BOX

SENSING BULB~__

CONTROL
MODULE

~SENSING

BULB CLAMPS :
(LOCATED BEHIND
RETURN AIR
LOUVER)

CONTROL MODULE
MOUNTING SCREW

Figure 4-16. Control Mbdul e Renoval
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4-21 . CONTROL MODULE. - Cont i nued

a. Renoval .
(1) Disconnect power at power source.
(2) Renove eight screws and return air |ouver.

(3) Loosen sensing bulb clanmp screws and slip sensing bulb
out of clanps.

(4) Loosen control nodule nmounting screw and carefully pull
control nodule out of unit. Use care to avoid danage to sensing
l'ine.

(5) Carefully work sensing bulb through the frame and out of
unit.

b. Test/Repair. (See [frg. 4-17.)

(1) See paragraphs 4-2Z Jthrough 4-26 for testing of
i ndi vi dual conponents.

(2) Repairs are limted to replacenent of individual
conponents and repair of w re connections.

C. Repl ace. If the control nodule is danaged beyond repair,
replace with a new control nodul e.

d. Install ation. (See frg. 4-716.)

(1) Carefully work sensing bulb through junction box frane
and into two nmounting clanps behind return air | ouver.

(2) Tighten clanp screws.

(3) Slip control nodule into the opening in junction box.
Take care not to crush or kink sensing bulb capillary line.

(4) Tighten control nodule nounting screw
(5) Install return air louver and secure with eight screws.

(6) Connect power at power source.
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4-22. TEMPERATURE SELECTOR (CONTROL SW TCH THERMOSTAT) S3.

The TEMPERATURE SELECTOR (control switch thernostat) S3 is |ocated
in the control nodule. (See [f1g. 4-718.)

WASHER (4)

GROMMET
—\NUT (4)
|

f

TEMPERATURE SELECTOR
/CONTROL SWITCH THERMOSTAT) S3

POST(3)

GROMMET
SETSCREW— \

SENSING
BULB

SCREW(A)—\

\-SCREW(A)

\—COVER

Figure 4-18. TEMPERATURE SELECTOR (Control Switch Thernostat) S3

Di sconnect input power from the air conditioner
bef ore perform ng maintenance on any part of the
el ectrical system The vol tages used can be |ethal.

a. Renoval .

(1) Disconnect power at power source.

(2) See[para 4-21a and renobve control nodule.
(3) See [fig. 4-78 and renove four screws and pull cover off.

(4) Loosen setscrew in TEMPERATURE SELECTOR knob. Renpve
knob.
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4-22. 'IC':EI\/![:’ERAT(LjJRE SELECTOR (CONTRCOL SW TCH THERMOSTAT) S3. -
nti nue

(5) Renove three screws from posts and slip back plate off.
(6) Tag and disconnect wires from TEMPERATURE SELECTOR

(7) Renove four screws, washers, and nuts and pull
TEMPERATURE SELECTOR from back plate.

b. Test.

(1) Place the sensing bulb in a container of warm water, 75°

to 85°F (24° to 30°C) and set nultineter to neasure resistance on
Rx1 scal e. Place nmultineter leads on termnals 1 and 3 of the

t hernostat (blue and red). Turn the knob to the extrene cool er
posi ti on. There should be no indication of continuity on
mul timeter. Turn the knob to the extreme warner position.

Continuity should be indicated on the nultineter.

(2) Center or md-range of the Tenperature Selector
represents a setting of about 75°F (24°C). Wth the sensing bulb
remaining in the container of warm water_ 75° to 85°F (24° to
30°C), slowy turn the knob from the extrene warner position
towards the cool er position. Continuity should cease before or
near md-range of the knob.

C. Repl ace. Repl ace TEMPERATURE SELECTOR if defective.

d. Install ati on.

(1) Place TEMPERATURE SELECTOR on back plate and secure wth
four screws, washers and nuts.

(2) See wiring diagram figure 4-4]and tags and connect wre
| eads. Renove tags.

(3) Align holes in back plate with the three posts and secure
with screws.

(4) Check that grommets are in place in shaft holes. I nstall
TEMPERATURE SELECTOR knob and tighten setscrew.

(5) Slip cover in place and secure with four screws.

(6) See[paragraph 4-Zlc and install control nodule.

(7) Connect power at power source.
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4-23. EVAPORATOR FAN SPEED SW TCH S2.

The EVAPORATOR FAN SPEED switch S2 is located in the contro
modul e. (See [fig. 4-T9])

SPEED SWITCH S2

o™

ROMMET
G x /—EVAPORATOR FAN
D
y- D

GROMMET
SETSCREW.
MOUNTING
HARDWARE BACK PLATE
(SUPPLIED WITH
SWITCH) \ e

SCREWI(3)

Fi gure 4-19. EVAPORATOR FAN SPEED Switch S2

a. Renoval .

D sconnect input power from the air conditioner
before perform ng mai ntenance on any part of the
el ectrical system The voltages used can be |ethal.
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4-23. EVAPORATOR FAN SPEED SW TCH S2. - Conti nued

(1) D sconnect power at power source.

(2) See [paragraph 4-214 and renove control nodule.

(3) See firgure 4-19]and renove four screws and pull cover

of .

(4) Loosen the setscrew in TEMPERATURE SELECTOR knob. Renove
knob.

(5 Renove the three screws from the posts and slip the back
plate off.

(6) Tag and disconnect wires from EVAPORATOR FAN SPEED
switch.

(7) Renmove nut and washer and pull switch from the panel.

b. Testing. Check continuity in both positions. Continuity
shoul d be i ndi cated.

C. Repl ace. Repl ace EVAPORATOR FAN SPEED switch if defective.

d. Install ati on.

(1) Insert switch into control panel and secure with nut and
washer .

(2) See the wiring diagram figure 4-4]and tags and connect
W re | eads. Renove tags.

(3) Align holes in the back plate with the three posts and
secure with screws.

(4) Check that gromets are in place in shaft holes. Install
TEMPERATURE SELECTOR knob and tighten setscrew.

(5) Slip cover in place and secure with four screws.

(6) See [paragraph 4-271c] and install control nodule.

(7) Connect power at power source.
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4-24. MODE SELECTOR SW TCH S1.

The MODE SELECTOR switch S1 is the rotary type switch located in
the control nodul e. (See fig. 4-20.)

GROMMET

MODE
Y SELECTOR\«
SWITCH S

"GROMMET
SETSCREW

KNOB
MOUNTING \
HARDWARE ,

(SUPPLIED WITH
SWITCH) .

BACK PLATE

SENSING

Fi gure 4-20. MCDE SELECTOR Switch Sl

a. Renoval .

Di sconnect input power from the air conditioner
before perform ng mai ntenance on any part of the
el ectrical system The vol tages used can be |ethal.

(1) Disconnect power at power source.

(2) See [paragraph 4-21a and renove control nodul e.

(3) See figure 4-20]and renove four screws and pull cover
of f.
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4-24. MODE SELECTOR SWTCH Sl. -Conti nued

(4) Loosen setscrew in the TEMPERATURE SELECTOR knob. Renove
knob.

(5 Renove the three screws from the posts and slip back
pl ate off.

(6) Tag and disconnect wires from MODE SELECTOR swi tch
(7) Loosen setscrew and pull knob from MODE SELECTOR switch.

(8) Renove nut and washer and pull MODE SELECTOR switch from
t he panel

b. Test. See the node position chart bel ow and check
continuity at pins indicated to each of the positions indicated.
Repl ace the swtch if continuities are not in accordance wth those
i ndi cat ed.

MCDE POSI TI ON CHART

Position | Function Switch Section and Term nals Connected
SIA S1B S1C SiD
1 HEAT (HFGH) ] 12 and 1A | 21 and 2C | 31 and 3C | 41 and 4C

22 and 2B 32 and 3A 42 and 4A

2 HEAT (LOW 12 and 1A 21 and 2C 31 and 3C
22 and 2B
3 OFF
4 VENT 21 and 2C 31 and 3C
22 and 2B
5 CooL 12 and 1B 21 and 2C 32 and 3B 41 and 4D

11 and 1D 22 and 2B 31 and 3C 42 and 4B
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4-24. MODE SELECTOR SW TCH S1. -Conti nued

C. Repl ace. Repl ace MODE SELECTOR switch if defective.

d. Install ation.

(1) Slip MODE SELECTOR switch shaft through panel hole and
secure with nounting nut and washer supplied with swtch.

(2) Place knob on MODE SELECTOR switch shaft and
tighten setscrew.

(3) See wiring diagram fiqure 4-4]and tags and connect wre
| eads. Renove tags.

(4) Align holes in the back plate with the three posts and
secure with screws.

(5) Check that gromets are in place in shaft holes. Install
TEMPERATURE SELECTOR knob and tighten setscrew

(6) Slip cover back in place and secure with four screws.

(7) See paragraph 4-ZIc]and install control nodule.

(8) Connect power at power source.
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4-25. COVWPR CRCU T BKR CB1.

The COWR CIRCUT BKR is located in the control nodul e.
(See [fig. 4-71.)

SPACERS

GROMMET CIRCUIT BKR

CB1

BACK PLATE

SENSIN67

Q7
o /
LLWASHER(b) ' s alPd
SCREW(6) f :
R SCREW(3)
T IR >

\ - N screw (4) S
COVER ~

Figure 4-21. COWR CIRCU T BKR (Conmpressor Circuit Breaker) CBl

Di sconnect input power from the air conditioner
before perform ng mai ntenance on any part of the
el ectrical system The vol tages used can be lethal.

a. Renoval .

(1) Disconnect power at power source.

(2) See [paragraph 4-21da and renove control nodule.
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4-25. COWR CIRCU T BKR CB1.-Conti nued

(3) See figure 4-ZT]and renove four screws and pull cover
of f.

(4) Loosen setscrew in the TEMPERATURE SELECTOR knob. Renove
knob.

(5) Renove three screws from the posts and slip back plate
of f.

(6) Tag and disconnect wires fromthe circuit breaker.
(7) Renove pin and spacers from circuit breaker toggles.
(8) Renove screws and pull circuit breaker from the panel.

b. Test.

(1) Check to see that continuity exists on each pair of
termnals when circuit breaker is in the on position.

(2) Check to see that there is no continuity between
termnals with circuit breaker in the off position.

C. Repl ace. Replace COWR CIRCU T BKR if defective.

d. I nstallation.

(1) Insert circuit breaker toggles through control panel. Be
sure off position matches lettering on panel.

(2) Secure circuit breaker to panel with screws and washers.

(3) Insert pin and spacers through circuit breaker toggles to
| ock them together.

(4) See wiring diagram figure 4-4]and tags and connect wire
| eads. Renove t ags.

(5) Align holes in the back plate with the three posts and
secure with screws.

(6) Check that gronmmets are in place in shaft holes. Install
TEMPERATURE SELECTOR knob and tighten setscrew

(7) Slip cover back in place and secure with four screws.

(8) See paragraph 4-ZIc]and install control nodule.

(9) Connect power at power source.
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4-26. CONTROL MODULE W RI NG HARNESS.

(See f1g. 4-22.)

CONTROL MODULE NUT(7)n —WASHER(7)
WIRING HARNESS ‘

POST SPACER

-/

NN
N e — —

SENSING
BULB

SCREW(?}

. g
\SCREW (4)

COVER

Fi gure 4-22. Control Module Wring Harness

D sconnect input power from the air conditioner

before perform ng mai ntenance on any part of the
el ectrical system The vol tages used can be lethal.
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4-26. CONTROL MODULE W RI NG HARNESS. - Cont i nued

a. | nspect.

(1) Di sconnect power at power source.

(2) See [paragraph 4-27T3 and renove control nodul e.

(3) See figure 4-277]and renove four screws and pull the cover

of f.

(4) Inspect connector for |oose, danmaged or m ssing pins.
Repl ace if defective.

(5) Check individual wres for |oose solder connections,
| oose terminal lugs, cut or frayed insulation, cut or broken wires.

b. Renoval .

(1) Loosen setscrew in TEMPERATURE SELECTOR knob. Renopve
knob.

(2) Renove three screws from the posts and slip the back
plate off.

(3) Tag and disconnect wires from conponents and ground stud.

(4) Renove attaching hardware and pull connector from back
pl ate.

c. Testing. See the wiring diagramfiqure 4-4] Continuity

test individual wires to corresponding pin in connector. Repl ace
or repair wires with no continuity.
d. Repai r.

(1) See [paragraph 4-20 flor general wire repair instructions.

(2) See t[abl'e 4-3 Wre List for wire lengths and term nal
information when individual wires are repl aced.

e. Repl ace. Repl ace individual wires and termnals if
def ecti ve.

f. I nstallation.

(1) Slip connector into back plate and secure with screws,
nuts and washers.

(2) See the wiring diagram fiqure 4-4]and tags and connect
wire |eads. Renove tags.
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4-26. CONTROL MODULE W RI NG HARNESS. - Cont i nued

(3) Align holes in back plate with three posts and secure
W th screws.

(4) Check that grommets are in place in shaft holes. I nstall
TEMPERATURE SELECTOR knob and tighten setscrew

(5) Slip cover back in place and secure with four screws.

(6) See [paragraph| [4-21d and install the control nodule.

(7) Connect power at power source.

4-27. JUNCTI ON BOX.

The junction box is located in the upper left front corner of the

unit.  (See[fig. 4-28.)

_SCREW(
TOP FRONT COVER—" ¥
é
f
é

RELAY K2
RELAY K4 A
RELAY K5 .

LOCK WASHER(?)_ AN ! PN /
YIRS NN, NZ TERMINAL BOARD T8
SCREW (7~ | RS

S

JUNCTION BOX

CONTROL WIRING HARNESS

CIRCUIT BREAKER CB2

JUNCTION BOX
POWER INPUT CONNECTOR J1

Fi gure 4-23. Junction Box
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4-27. JUNCTI ON BOX. - Cont i nued

a. Renoval .

(1) D sconnect power at power source.

(2) See [paragraph 4-2134 and renove control nodule.

(3) Renove eight screws and top front cover (para 4-11).

(4) Renove seven screws and |ock washers and carefully slide
junction box out of unit.

NOTE

Most mai ntenance testing, and inspection of the
junction box and individual conponents can be done at
this stage. The junction box should be supported on
a stand or table to avoid danage to wires or
connections. If the conplete junction box is to be
repl aced or renoved proceed to step (5).

(5) Tag and disconnect individual wres and connectors of
junction box harness from unit.

(6) Renobve junction box.

b. | nspect.
(1) Inspect for mssing or |oose attaching hardware, danaged
parts and excessive corrosion. Repl ace m ssing hardware and

damaged parts. Tighten | oose hardware and clean or repair parts as
i ndi cat ed.

(2) See paragraphs 4-28 ]through 4-30 for inspection/testing
of wiring harness and individual conponents.

C. Repl ace. If the junction box is damaged beyond repair,
replace wwth a new junction box.

d. Install ati on.

(1) If wring harness was disconnected from unit, see the
wiring diagramfirqure 4-4jand tags and connect wire |eads and
connect ors. Renove tags.

(2) Carefully slide junction box into place and secure wth
seven screws and | ock washers.
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4-27. JUNCTI ON  BOX. - Cont i nued

(3) See paragraph 4-2Icjand install control nodule.

(4) Install top front cover and secure with eight screws

(para 2-11).

(5) Connect power at power source.

L4- 28. JUNCTI ON BOX W RI NG HARNESS. ]

(See firg.4-23.)
J4 e 0
JUNCTION BOX WIRING HARNESS 19 i ,,,, ;)/
LOCK NUT() F N >~
) ‘\‘: \ /( ) N k%
WASHER(A)\:\Qja i I\ / g )}// = =2
WASHER(4) _——
1 Rn > b\ P ‘\
SCREW@) . X I\ L) 5
#<—SCREW
_ - —1OCK WASHER

o> —LOCK NUT(®)
5 .7 TNWASHER (8)

<
\—SCREW(B)

Figure 4-24. Junction Box Wring Harness
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4-28. JUNCTI ON BOX W RI NG HARNESS. - Cont i nued

D sconnect input power from the air conditioner
before perform ng maintenance on any part of the
el ectrical system The voltages used can be |ethal.

a. | nspect.

(1) Di sconnect power at power source.

(2) See [paragraph 4-27Ta and renove control nodul e.

(3) Renove top front cover ([para 4-717).

(4) Renove seven screws and | ock washers and carefully slide
junction box out of wunit.

(5) Inspect connector for |oose, damaged or m ssing pins.
Repl ace if defective.

(6) Cnheck individual wires for |oose solder connections,
| oose termnal lugs, cut or frayed insulation cut or broken wres.

b. Renoval . Tag and di sconnect individual wires and connectors
fromunit.

C. Testing. See wiring diagram figure 4-4.] Continuity test
i ndi vi dual wres. Repl ace or repair wires with no continuity.

d.

Repair.
(1) See [paragraph 4-20 flor general wre repair instructions.

(2) See t[abl'e 4-3 Wre List for wire lengths and termnal
information when individual wres are repl aced.

e. Repl ace. Repl ace individual wires, termnals or connectors
if defectlive.

f. Install ati on.

(1) See wiring diagram figure 4-4]Jand tags and connect the
wire | eads and connectors. Renove tags.

(2) Carefully slide junction box into place and secure wth
seven screws and | ock washers.
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4-28. JUNCTI ON BOX W RI NG HARNESS. - Cont i nued

(3) See paragraph 4-2Icland install control nodule.

(4) Install top front cover [para 4-11).

(5) Connect power at power source.

4- 29, RELAYS. l

Rel ays K2, K3, and K4 and tine delay relay K1 and phase seqguence
relay K5 are located in junction box. (See [fig. 4-725.)

LOCK NUT(2 WASHER(3)
WASHER(2) )\ LOCK NUT(3)
RELAY K4! \.
¢
|
)
PHASE SEQUENCE

RELAY K5 i
NUT(4
WASHER(A)\G P . 1
, // // 77 § —WASHER(4)
LOCK NUT(])\L;? el g . b—SCREWK)

TIME DELAY— RELAY K3
RELAY K1 \
1 7 "~ TvPE SPRING NUT()

/‘

e

e i"'\WASHER(A)
~—~SCREW(4)

SCREW (1)

Figure 4-25. Rel ays
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4-29. RELAYS. - Cont i nued

D sconnect input power from the air conditioner
bef ore perform ng mai ntenance on any part of the
el ectrical system The voltages used can be |ethal.

a. Test.

(1) D sconnect power at power source.

(2) See [paragraph 4-2Ta and renove control nodul e.

(3) Renove top front cover ([para 4-7117).

(4) Renove seven screws and |ock washers and carefully slide
junction box out of unit.

(5 Relays K2 and K3.

(a) Apply 28VDC to termnals X1 and X2; X1 is positive, X2
IS negative.

(b) Check continuity across termnals Al and A2; Bl and B2,
and Cl1 and C2. The multineter nust show that contacts are cl osed.

(c) Renobve power. Mul ti meter nmust show that contacts are
open.

(6) Relay KA4.

(a) Apply 28VDC to termnals 2 and 9; 2 is positive, 9 is
negati ve.

(b) Check continuity across termnals, 1 and 3; 5 and 11;
and 10 and 8.

(c) Read Miltineter. It should indicate that termnals 1
and 3, 5 and 11, and 10 and 8 are cl osed. Termnals 1 and 4, 5 and
6, and 10 and 7 are open.

(d) Renbve 28VDC power. Mul ti meter should indicate that
termnals 1 and 4, 5 and 6, and 10 and 7 are closed and that
termnals 1 and 3, 5 and 11, and 10 and 8 are open.

(7) Tinme delay relay KI.

(a) Connect nultinmeter to termnal Al and A2 of relay KS.
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4-29. RELAYS. - Cont i nued

(b) Apply +28VDC to termnal 1 of KL and 28VDC ground to
termnal X2 of KB3. Termnal 1 of K1 is positive and termnal X2 of
K3 is negative.

(c) Multineter nust show continuity across termnals Al and
A2 of relay K3 within 30 + 3 seconds after applying the 28 VDC

(d) Renove the 28VDC The nultineter nust show that
contacts are open.

(8) Phase sequence relay Kb5.
(a) This relay will energize only when all three phases of
i nput power are in proper sequence and when input voltage and
frequency are within 10% of that specified (208 volt, 60 hertz).

(b) Check that power connections are properly connected and
that input power is within 10% of that specified.

b. Renoval .

(1) Tag and disconnect wires to relay.

(2) See [firgure 4-25]and renove attaching hardware.

(3) Pull relay from junction box.

c. Replace. Repl ace individual relays if defective.

d. Install ation.

(1) Mount relay using hardware indicated on [figure 4-2725]

(2) See figure 4-4wiring diagram and tags and connect | eads.
If relay has solder connections be sure to protect solder joints
with heat shrink or equal insulation tubing.

(3) Carefully slide junction box into place and secure wth
seven screws and | ock washers.

(4) See paragraph 4-ZIc]and install control nodule.

(5) Install top front cover [para 4-711).

(6) Connect power at power source.
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4-30. CONTRCL G RCU T BREAKER CB2.

The CONTROL CIRCU T BREAKER is located in the junction box. (See

fig. 4-26.)

CONTROL CIRCUIT BREAKER CBZ\
r

ATTACHING HARDWARE IS SUPPLIED
WITH CIRCUIT BREAKER

Fi gure 4-26. CONTRCL C RCU T BREAKER CB2

D sconnect input power from the air conditioner

before perform ng mai ntenance on any part of the
el ectrical system The vol tages used can be |ethal.

a. Test.

(1) Disconnect power at power source.

(2) See [paragraph 4-2Ta and renove control nodul e.

(3) Renove top front cover ([para 4-17).
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4-30. CONTROL CRCU T BREAKER CB2. - Conti nued

(4) Renove seven screws and |ock washers and carefully slide
junction box out of unit.

(5) Tag and disconnect | eads.

(6) Check that there is continuity between the two termnals
with the circuit breaker in the on position.

(7) Check that there is no continuity between termnals wth
the circuit breaker in the off position.

b. Renoval .
(1) Renove attaching nut and hardware from front of panel.
(2) Slip circuit breaker from back of panel.

c. Replace. Repl ace CONTROL CIRCU T BREAKER if defective.

d. Install ation.

(1) Slip circuit breaker into hole in panel and secure wth
nut and |ocking hardware provided with circuit breaker.

(2) See the wiring diagram figure 4-4Jand tags and connect
the wire | eads. Renmove tags.

(3) Carefully slide junction box into place and secure wth
seven screws and | ock washers.

(4) See paragraph 4-ZIcjand install control nodule.

(5) Install top front cover [para 4-711).

(6) Connect power at power source.

4- 31. M SCELLANEQUS CABLES, HARNESSES, AND TERM NAL BQARDS.

Di sconnect input power from the air conditioner before
perform ng mai ntenance on any part of the electrical
system The vol tages used can be |ethal.

a. | nspect/ Test . (See [fiag. 4-71.)

(1) D sconnect power at power source.
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4-31. M SCELLANEQUS CABLES, HARNESSES, AND TERM NAL BQARDS. -
Cont i nued

(2) Renove top rear cover (para 4-1T) for access to
conpressor and auxiliary power input cables.

(3) For full access to termnal blocks TB2 and TB3 it is
necessary to:

(a) Renove top front cover (para 4-17).

(b) Renobve junction box and control nodule ([para 4-21 and
4-27) .

(4) Check termnals on termnal boards that they are tight
and free of corrosion.

(5) D sconnect connectors and check for |oose, danmaged, or
m ssi ng pins.

(6) Check individual wires for |oose solder connections, cut
or frayed insulation and cut or broken wres.

(7) See wiring diagram (flig. 4-4) and continuity test
i ndi vidual wires. Repair or replace wires with no continuity.

b. Repair.

(1) See jparagraph 4-20 flor general wre repair instructions.

(2) See tlable 4-3 |Wre List for wire lengths and termnal
i nformation when individual wires are replaced.

C. Repl ace. Repl ace individual wres, connectors, or term nal
boards 1 f defective.

d. Install ati on.

(1) Connect all disconnected connectors.

(2) Install junction box and control nodule ([para_4-21 and
4-27).

(3) Install top front and rear covers [para 4-11).

(4) Connect power at power source.
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r 4-32. TRANSFORMER, RECTI FI ER, CAPACI TORS, AND HARNESS.

The transformer rectifier and capacitors Cl1 and C2 are | ocated
behind the junction box in the upper front left corner of the unit.

(See [fig. 4-28.)

D sconnect input power from the air conditioner
bef ore perform ng nai ntenance on any part of the
el ectrical system The voltages used can be |ethal.

a. | nspect.
(1) Di sconnect power at the power source.
(2) Renmove top front cover ([para 4-17).

(3) Renove junction box and control nodule (para 4-21 and
4-27).

(4) Check that solder connections and termnals are tight and
in good condition.

(5) Check that harness wires have no cuts, broken wres, or
frayed insul ation.

(6) Check that attaching hardware is tight and in good
condi ti on.

(7) Inspect electrical parts for obvious damage such as
cracks, evidence of overheating and broken term nals.

(8) Replace all danmaged or broken parts.

b. Test .

(1) Transforner TI1.

(a) Tag and disconnect | eads. Do not renove junper between
pins 3 and 4 on transfornmner. Check for continuity across the
primary winding pin 2 to pin 5 and across the secondary w nding pin
7 to pin 8. If either wwnding is open, replace transforner.

(b) Check for shorts between one termnal of each w nding
and transforner case and al so between one primary term nal and one
secondary termnal wusing an insulation tester, negger or nmnultineter
on high ohns setting. Repl ace transforner if a short is indicated.

4- 86



TNVb-4120- 383- 14

N T
TOP FRONT—/"'\ . .
COVER NG

INSULATION
~~ SLEEVING

TRANSFORMER AND RECTIFIER
HARNESS

CAPACITOR C1

f‘:a‘ /~CAPACITOR C2

SC REW(A)—-»i
WASH ER(A)—-—"'T

RECTIFIER
CR1

TERMINAL

Fi gure 4-28. Transformer and Rectifier

4-87



TNVb- 4120- 383- 14

4-32. TRANSFORMER, RECTI FI ER, CAPACI TORS, AND HARNESS. —Cont i nued

(c) Apply 208 volts AC to termnals 2 and 5 (input
termnal s). Voltage at transforner termnals 7 and 8 should be 27
to 33 volts AC Renove power from transforner. Repl ace defective
t ransf or mer.

(2) Rectifier CR1.
(a) Tag and di sconnect | eads.

(b) Using a multineter on high ohns setting connect

negative (-) lead to termnal 2 and positive (+) lead to termnal 1
or 3. A low resistance readi ng should be obtained.

(c) Connect positive lead to termnal 2 and negative |ead
to termnal 1 or 3. A very high resistance or open circuit reading
shoul d be obt ai ned.

(d) Connect positive lead to termnal 4 and negative |ead
totermnal 1 or 3. A low resistance readi ng shoul d be obtained.

(e) Connect negative lead to termnal 4 and positive |ead
to termnal 1 or 3. A very high resistance or open circuit reading

shoul d be obt ai ned.
(f) Replace defective rectifier.
NOTE

When rectifier CRL is replaced capacitors Cl and
shoul d al so be repl aced.

(3) Capacitors.
(a) Disconnect one |ead of capacitor from circuit.

(b) Using an ohmmeter set to read high resistance, place
the positive (+) probe on disconnected capacitor | ead. Pl ace
negative (-) probe of ohmmeter on the second |ead of capacitor
whi |l e wat chi ng ohnmmeter needl e.

(c) The ohmmeter needle should nove only very slightly or
not at all. If needle noves quickly to top of the scale and
remains there, capacitor contains a short circuit and nust be
repl aced.
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4-32. TRANSFOMVER, RECTIFI ER, CAPACI TORS, AND HARNESS. - Conti nued

NOTE

The ohmeter test does not show the behavior of a
capaci tor under | oad. Such testing requires special
equi pnent which is not economcally practical for

testing snmall capacitors. | f breakdown under load is
suspected replace the capacitor.
C. Repl ace.

(1) Transforner.
(a) Tag and disconnect wre |eads.

(b) Renove four screws and |ock washers and pull
transfornmer from unit.

(c) Attach transformer to unit with four screws and |ock
washers.

(d) Slip heat shrinkable insulation tubing on ends of wres
to be sol dered.

(e) See wiring diagram[figure 4-4]and tags and connect all
wire | eads. Renove tags.

(f) Slip heat shrink tubing over all exposed sol der
connections and shrink in place.

(2) Rectifier/Capacitors.

(a) Tag and disconnect wre |eads.
(b) Renmove two screws and pull rectifier from unit.
(c) Renobve capacitors.

(d) Install capacitors.

(e) Attach rectifier to unit with tw screws.

(f) See wiring diagram figure 4-4] and tags and connect all
wire | eads. Renove tags.

(3) Install junction box and control nodule. (See
and 4-27.)

(4) Install top front cover [para 4-11).

(5) Connect power at power source.
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4- 33. EVAPCRATOR FAN, MOTOR, AND HOUSI NG

The evaporator fan, notor, and housing are |ocated behind the
return air |ouver assenbly. (See [f1g._4-729.)

D sconnect input power from the air conditioner
before perform ng nai ntenance on any part of the
el ectrical system The vol tages used can be |ethal.

a. | nspect/ Servi ce.

(1) Di sconnect power at power source

(2) Renove return air |ouver assenbly (para 4-13).

(3) Check that all parts are in place and in good condition

(4) Inspect fan for danmaged or bent blades and the notor for
signs of overheating. Check all nounting hardware for tightness.

(5) Disconnect P3 notor connector plug and check for | oose,
damaged, or m ssing pins.

(6) Inspect fan housing for damage and m ssing or defective
har dwar e

(7) Wpe or vacuum all dust or dirt from fan, notor, and
housi ng.

(8) Repair of fan and housing is by replacenent.

b. Test .

(1) The notor is capable of operating at two speeds.
Therefore there are two sets of field coils.

(2) Use an ohmmeter or continuity tester to check continuity
between pins A and B A and C, D and E, and E and F. Continuity
shoul d exi st. If continuity does not exist allow notor to cool and
retest. If continuity still does not exist replace notor

(3) Check continuity frompin Gto pins AL B, C D E
and F. Continuity should not exist.
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4-33. EVAPCRATOR FAN, MOTOR, AND HOUSI NG - Cont i nued

NOTE

If all the preceding inspections and tests are
satisfactory but the notor will still not operate
properly, notify direct support maintenance, who may
desire to nmake further tests before it is renoved.

C. Renoval / Di sassenbl y.

(1) Loosen clanps and renove the TEMPERATURE SELECTOR renote
sensing bulb fromtop of fan housing. (See fig. 4-717.)

(2) Renopbve straps and fan brackets fromtop or outlet of fan.

(3) Renove four cap screws and | ock washers hol ding four
corners of base to the resiliant nounts.

(4) Lift fan, notor, and base assenbly out of unit.
(5) Renove four nuts and | ock washers from each inlet ring.

(6) Renove four cap screws and | ock washers from bottom of
base and pull notor, shaft, and fan out of housing.

(7) Loosen setscrews in fan and shaft and pull them from
not or .

(8) Renove four screws and |lock nuts that attach flanges to
base and renove flanges and fan housing from base. Slip flanges
and fan housing apart.

(9) Check condition of resilient nounts. If danage is
detected renove defective nmount by tilting air conditioner and
renoving screws from bottom side of cabinet.

NOTE

Be sure that correct part nunber resilient nounts are

ordered and installed properly. The two nounts on
the notor end are different than those on the fan
end.

d. Repl ace. Repl ace any defective conponents found during
i nspection and test.

e. Installation/Assenbly.

(1) If resilient nmounts were renoved, see note above and
install new nounts.
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4-33. EVAPCRATOR FAN, MOTOR, AND HOUSI NG - Conti nued

(2) Align pins in flanges with holes in housing and attach
flanges to the base with four screws and |ock nuts.

(3) Slip shaft. extension on to the notor shaft and tighten
setscrew.

(4) Slip inlet ring on to fan shaft before nmounting fan.

(5) Slip fan on to shaft extension and tighten fan setscrew
The hub nust be turned so that it is nounted toward the notor. The
direction of rotation is counterclockw se facing the notor shaft.

(6) Carefully slip fan and notor assenbly in place.

(7) Attach notor to the base with four cap screws and |ock
washers.

(8) Attach two inlets to the flanges with eight washers and
| ock nuts.

(9) Place fan and notor assenbly in unit and install four cap
screws and | ock washers to secure base to the resilient nounts.

(10) Install fan brackets and straps on outlet side of fan
housi ng.

(11) Slip TEMPERATURE SELECTOR renote sensing bulb into clanps
on fan strap and tighten cl anps. (See [firg. 4-17.)

(12) Connect P3 notor connector.
(13) Check that drain tubes have not been disconnected.

(14) Install return air louver assenbly (para 4-13).

(15) Connect power at power source.

4-34. HEATER THEMOSTAT.

The heater thernostat S6 nmounts on the forward inside surface of

the top center cover. (See[fiqg. 4-30.)

Di sconnect input power from the air conditioner before

perform ng mai ntenance on any part of the electrical
system  The voltages used can be lethal.
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4-34. HEATER  THERMOSTAT. - Cont i nued

SCREW(2)
LOCK WASHER(2)

HEATER THERMOSTAT S6

Fi gure 4-30. Heat er Ther nost at

a. | nspect/ Test.

(1) D sconnect power at power source.

(2) Renobve top front cover (para 4-11).

(3) Renmobve two screws and slip heater thernostat and bracket
f orward.

(4) Inspect for cracks, |oose connections, and obvious
damage. Repl ace if defective.

(5) Renmove two screws and |ock washers and pull thernostat
from bracket.

(6) Tag and disconnect | eads.

(7) Using a multimeter check continuity on terminals 1 and 2
of the thernostat. Continuity should be indicated.
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4-34. HEATER THERMOSTST. - Cont i nued

(8) Repeat step (7) with neter connected to termnals 3
and 4.

(9) Tape the bulb of a thernonmeter or junction of a
t hernocouple to the body of the heater thernobstat, and connect the
multineter to termnals 1 and 2 . Use a 150 watt lanp bulb or a
heat source. Gradual ly apply heat while observing both the
t hernmonmeter and the nultineter. Continuity should drop out at 145
to 155°F (63 tO 68°C). Renove heat source and |et the thernostat
cool while observing the thernostat and nultineter. Continuity
shoul d be re-established at 100 to 120°F (38 to 49°C).

(10) Repeat step (9) with neter connected to termnals 3
and 4.

b. Repl ace. Repl ace heater thernostat if defective.

C. Install ati on.

(1) See tags and wiring diagram[fiqure 4-4] and connect | eads.
Renove tags.

(2) Attach thernostat to bracket with two screws and | ock
washers.

(3) Attach thernostat and bracket assenbly to flange of the
top center cover wth two screws.

(4) Install top front cover [para 4-11).

(5) Connect power at power source.

4- 35. HEATER ELEMENTS.

The heater elenents are located in the upper front conpartnent
behind the evaporator coil. (See [f1g. 4-31.)

D sconnect input power from the air conditioner
bef ore perform ng maintenance on any part of the
el ectrical system The vol tages used can be |ethal.

a. | nspect/ Test .

(1) D sconnect power at power source.
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4- 35, HEATER ELEMENTS. - Conti nued

Al'l ow heaters to cool before touching. Severe burns
can result from touching hot heaters.

(2) Renove three top covers ([para 4-17).

(3) To gain access to termnal board TB2 where heater el enent
| eads are connected the junction box and control nodule nust also
be renoved. (Sed _para 4-21 and 4-27.)

(4) Visually inspect each heater for obvious danmage,
deformati on, cracked or broken sheath, burnt out spots, and | oose,
broken, or otherw se damaged | eads.

(5) Using a multineter check continuity of each heating
el enent . Continuity should be indicated.

b. Renoval .
(1) Tag and disconnect leads from term nal board TB2.

(2) Renove two screws, |ock washers, and flat washers and
renove heater support.

(3) Renobve attaching hardware from heater nounting bracket.
(4) Slip bracket up enough to gain access to top heater.

(5) Renove retaining nut, |ock washer, flat washer, and
insul ating washer and slip heater out of bracket.

(6) Renove remaining heaters using sanme nethods as (4) and
(5) above.

c. Jeaning. Use a clean dry cloth to wipe dust and dirt from
heat ers. Do not use solvent or detergent.

d. Repl ace. Repl ace any defective heater elenents.

e. Install ati on.

(1) Position heater nounting bracket into top of unit so
heaters can be nounted one at a tine.

(2) Start with bottom nost heater to be installed.
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4- 35, HEATER ELEMENTS. - Cont i nued

(3) Slip heater through the bracket hole and secure with nut,
| ock washer, flat washer, and insulating washer provided wth
heat er.

(4) Install remaining heaters one at a tine. Slide nounting
bracket down progressively as each heater is installed.

(5) Place heater support in the unit and slip ends of heaters
t hrough support hol es.

(6) Install nounting hardware in heater support and heater
nmounti ng bracket.

(7) See tags and wiring diagramfigure 4-4 and connect heater
| eads at term nal board TB2. Renove t ags.

(8) Install junction box and control nodule. (See
and 4-27.)

(9) Install top covers [para 4-11).

(10) Connect power at power source.

4- 36. CONDENSER FAN, MOTOR, AND HOUSI NG

The condenser fan and notor are located in the rear of condenser

section of the unit. (See [f1g. 4-32.)

Di sconnect input power from the air conditioner
before perform ng nmaintenance on any part of the
el ectrical system The voltages used can be |ethal.

a. lnspect/ Service.

(1) D sconnect power at power source.
(2) Renove all three top covers (para 4-711).
(3) Check that all parts are in place and in good condition.

(4) Inspect inpeller fan for damaged or bent blades and the
nmotor for signs of overheating. Check all mounting hardware for
tight ness.

(5) Disconnect P5 notor connector plug and check for | oose,
damaged, or m ssing pins.
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4- 36. CONDENSER FAN, MOTOR, AND HQUSI NG - Cont i nued

(6) Inspect condenser fan housing for damage and for m ssing
or defective hardware.

(7) Wpe or vacuum all dust or dirt frominpeller fan
condenser fan housing, and notor.

(8) Repair of fan and housing is by replacenent.

b. Test.

(1) Use a continuity tester to check continuity of field

coils between pins A and B and between pins A and C.  Continuity
shoul d exi st.

(2) Check continuity frompin Gto pins AA B, C D and E.
Continuity should not exist.

(3) Check continuity of thermal protectors between pins D

and E. If continuity does not exist allow notor to cool and then
recheck. If continuity still does not exist replace notor
NOTE

If all the above inspections and tests are
satisfactory, but the notor will still not operate
properly, notify direct support maintenance, who may
desire to nmake further tests before it is renoved.

C. Renmpval / Di sassenby.

(1) Renove four cap screws and washers from top of notor
nmounti ng plate.

(2) Cut plastic tie down straps to free cable.

(3) Unscrew P4, P5, P6, P8, and P9 connectors and push aside.

(4) Loosen two setscrews on notor shaft extension at notor
end and slide shaft extension and fan from notor shaft.

(5) Carefully lift motor and nounting plate up and out of
unit.

(6) Renove notor extension shaft from fan by | oosening
setscrew on fan hub
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4- 36. CONDENSER FAN, MOTOR, AND HQUSI NG - Cont i nued

(7) If notor is to be repaired or replaced renove it from
mounting plate by renmoving four cap screws and hardware.

(8) Refer notor repairs to direct support maintenance.
NOTE

The inpeller fan and condenser fan housing nust be
renoved together as follows.

(9) Renove three screws and washers, and fan inlet ring.

CAUTION

Use care not to break refrigeration tubing.
(10) Renove three screws, |ock washers, washers, and | oop
clanps that secure charging valves, pressure relief valve, and
tubing to condenser fan housing.

(11) Renove screw, |ock washer, and |oop clanp holding push-
pull control cable assenbly to fan housing.

(12) Loosen screw in nechanical post to release push-pull
control cable assenbly from | ouver assenbly connecting |ink.

(13) Renove push-pull control cable assenbly from fan housing
bracket by renpbving one casing nut.

(14) Renove eight screws, |ock washers, and condenser air
inlet guard [(para 4-712).

(15) Renove four screws, |ock washers, two screw snaps, and
| ouver assenbly ([para 4-717).

(16) Renove five screws attaching condenser fan housing to
unit. Screws are accessible from underneath the unit.

(17) Carefully renove condenser fan housing (with fan inside)
by rotating housing 90° counterclockw se and pulling straight out.

(18) Separate inpeller fan from condenser fan housing.

d. Replace. Repl ace all defective conponents found during
i nspection and test.

e. I nstal |l ati on/ Assenbl y.

(1) Place inpeller fan in condenser fan housing.

4-101



TMb- 4120- 383- 14

4- 36. CONDENSER FAN, MOTOR, AND HOUSI NG - Cont i nued

(2) Carefully place condenser fan housing in unit by rotating
housi ng 90° countercl ockwi se and sliding into place.

(3) Secure condenser fan housing to unit with five attaching
SCrews.

(4) Install |ouver assenbly and secure with four screws and
| ock washers, and two screw snaps ([para 4-17)).

(5) Install condenser air inlet guard and secure with eight
screws and | ock washers (para 4-17).

(6) Slide push-pull control cable through condenser fan
housi ng bracket, casing nut, and into nechanical post on |ouver
assenbly connecting Iink.

(7) Tighten casing nut to secure push-pull control assenbly

to condenser fan housing bracket. See [paragraph 4-17 ]for cable
adj ustnent before tightening screw in nechanical post.

(8) Secure push-pull control cable assenbly to side of
condenser fan housing with screw, |ock washer and |oop clanp.

(9) Secure charging valves, pressure relief valve, and
refrigeration tubing to condenser fan housing with three | oop
cl anps, screws, washers, and |ock washers.

(10) Install fan inlet ring and secure with three screws and
washers.

(11) Slide notor shaft extension into hub of inpeller fan and
secure wWith setscrew

CAUTION

After bringing notor nounting bolts up snug, tighten
one full turn on each of the four bolts to conpress
grommets flange by .06 inches.

(12) Insert four bushings and grommets into four notor
nmounting holes and attach notor to nounting plate with eight flat
washers, four |ock washers, and four cap screws.

(13) Carefully place notor and nounting plate down into unit
and align holes in notor nounting plate with those in unit.

(14) Install four cap screws and washers in notor nounting
plate but do not tighten them all the way.
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4- 36. CONDENSER FAN, MOTOR, AND HOUSI NG - Cont i nued

(15) Slide notor shaft extension onto notor shaft and secure
with two setscrews.

(16) Spin fan by hand and check for equal clearance between
the inlet ring and outer edges of fan. Adj ust nounting plate as
necessary.

(17) Tighten cap screws in notor nmounting plate and check that
fan rotates freely and has adequate clearance.

(18) Connect P4, P5, P6, P8, and P9 connector plugs and secure

cable and harnesses with new plastic tie down straps or |acing
cord.

(19) Install three top covers [para 4-711).

(20) Connect power at power source

4-37. EVAPORATOR COl L ( CLEANI NG) .

The evaporator coil is located in the upper front section of the

air conditioner. (See[frg. 4-3B8.)

!'/ ’_—“—_——--—N
P re——x ~

Fi gure 4-33. Evapor at or Coi l
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4-37. EVAPCRATOR CO L (CLEANING .- Conti nued

Di sconnect input power from the air conditioner
before perform ng maintenance on any part of the
el ectrical system The vol tages used can be |ethal.

a. D sassenbl e.

(1) Disconnect power at power source.
(2) Renove eight screws and top front cover.
(3) Renove six screws, washers, and supply air |ouver.
(4) Lift mst elimnator out of unit.
b. | nspect .

(1) Check for accunulated dirt. Clean if accunul ati on of
dirt is evident.

(2) Check fins for dents, bent edges, or any condition that
woul d block or distort air flow Straighten all damaged fins wth

a plastic fin conb.

Conpressed air used for cleaning purposes wll not
exceed 30 psi (2.1 kg/cn).

CAUTION
Do not use steamto clean coil.

c. d eaning. Cean coil with a soft bristled brush, vacuum
cl eaner, and brush attachnent, or use conpressed air at 30 psi (2.1
kg/cnf) or less fromthe inside of the coil to blow the dirt out.
Take care to avoid fin damage. \Wen using conpressed air wear
safety gl asses or goggl es. Dirt can be blown into your eyes.
Should a leak or major danage be evident refer to direct support
mai nt enance.
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4-37, EVAPORATOR CO L (CLEANI NG). - Cont i nued j

d. Assenbl e.

(1) Install the mst elimnator. TOP mark must be up and air
flow arrows should point away from coil.

(2) Install supply air louver and secure with six screws and
washers.

(3) Install top front cover and secure with eight screws.

(4) Connect power at power source.

4- 38. SOLENO D VALVE (CO L REMOVAL).

The L1 and L2 Solenoid valves are located in the rear condenser/
conpressor conpartnment. (See frg. 4-34.)

/— CONNECTOR PLUG

(P>x GROMMET - g—NUT

1
3 DATA PLATE

-]

«—COIL ASSEMBLY

REAR

BODY
TUBE AND PLUNGER
ASSEMBLY '

CONDENSER
COIL (REF)

VALVE L2

Figure 4-34. Sol enoid Val ve Coil Renoval
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4-38. SOLENO D VALVE (CO L REMOVAL).- Conti nued

D sconnect input power from the air conditioner before
perform ng mai ntenance on any part of the electrica
system The voltages used can be | ethal

NOTE
The followi ng basic instructions apply to both the
by-pass solenoid L1 and the pressure equalizer
solenoid L2.

a. Test.

(1) Disconnect power at power source

(2) Renove fabric cover (para 4-10) and top rear cover (para
[4-71T) .

(3) Disconnect the solenoid valve connector plug. P8 for L1
sol enoid and P9 for L2 sol enoid.

(4) Use continuity tester or nultineter set on |owest OHVB
scale to check for continuity between pins A and B in each
connector plug. If continuity is not found, the coil is open and
nmust be repl aced.

(5) Check for continuity between each pin in connector plug
and coil casing. If continuity is found the coil is grounded and
shoul d be repl aced.

(6) If continuity checks are satisfactory apply 24 volts dc
from an external power supply across pins A and B In connector
pl ug. Listen for a sharp click when the val ve changes position
If a click is not heard, internal valve problens are indicated and
the entire valve should be replaced. Refer to direct support
mai nt enance.

b. Repair. The only authorized repair to solenoid valve is
coil replacenent. The coil can be replaced w thout opening the
refrigeration pressure system

Do not attenpt any disassenbly of the solenoid valve
other than coil renoval with a refrigerant charge in
the system Refrigerant will be sprayed out
dangerously if the screws that attach the tube and
pl unger assenbly to the valve body are | oosened.
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4- 38. SOLENO D VALVE (CAOL REMOVAL).-Continued

C. Renove.

(1) Rerove top nut that attaches coil to the valve body.
Renove coil, data plate, and connector plug.

(2) Cut plastic tie down straps as necessary to renove
sol enoi d val ve cabl e.

(3) If connector plug is to be reused unsolder it from | eads.

(4) If grommet is to be reused renove it from defective coil
assenbl y.

d. I nstall ation.

(1) Slip gromet over leads and install in hole in coil
assenbl y.

(2) Solder leads from coil assenbly to connector plug.

(3) Place coil assenbly and data plate on to valve body and
secure with nut.

(4) Reconnect connector plug.

(5) Secure wires to existing harnesses with new plastic tie
down straps or |acing cord.
(6) Install top rear cover [(para 4-11) and fabric cover

(7) Connect power at power source
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>

4-39. LOW PRESSURE CUTQUT SWTCH (LPCO JUMPER ]

If unit is to be operated in the “cool” node at or below O0°F
(-17.8°C) anbiant the |ow pressure cutout (LPCO swtch (S5) nust
be junpered. See [figure 4-35]and proceed as foll ows:

al

~——FRONT

(A
N
LOW PRESSUREJ

SWITCH S5 ZHlGH PRESSURE
SWITCH (REF)

Figure 4-35. Junper Across LPCO Switch

D sconnect input power from the air conditioner

bef ore perform ng nai ntenance on any part of the
el ectrical system The voltages used can be |ethal.
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4- 39. LOW PRESSURE CUTQUT SWTCH (LPCO) JUMPER. -Conti nued

a. D sassenbl e.

(1) Disconnect power at power source.

(2) Renove control nodule and junction box (para 4-21] and
4-27). It is not necessary to totally renmove all w re connections

and capillary line so long as the junction box can be pulled out
enough to gain access to the pressure swtches. Support the
junction box so that wires and capillary line are not danmaged.

(3) Renove top front cover ([para 4-17).

(4) Install junmper wire (20 AW mninun) between termnals 1
and 2 of |ow pressure cutout swtch. Check that junper will not
short out against frame of control panel.

(5) Fabricate CAUTION tag (shown below) to place on control
panel to show that |ow pressure cutout switch has been bypassed.

CAUTI ON

Air conditioner |ow pressure cutout switch (S5)

has been bypassed. Conmpressor will not shut off

under | ow suction pressure conditions.

CAUTI ON TAG EXAMPLE
b. Assenbl e.

27) (1) Install junction box and control nodule ([para_4-21 and
4-27).

(2) Install top front cover [para 4-11).
(3) Connect power at power source.

NOTE

Renove the LPCO junper when outside air tenperature
increases to 40°F (5°C).
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4-40. CONDENSER CA L (CLEANI NG .

The condenser coil is located across the rear of the unit.

[fig. 4-36.)

INLET GUARD

Fi gure 4-36. Condenser Caoi l

a. Di sassenbl e.

Di sconnect input power from the air conditioner

bef ore perform ng nai ntenance on any part of the

el ectrical system The voltages used can be |ethal.
(1) D sconnect power at the power source.

(2) Renpbve three screws, |ock washers, flat washers,
fabric cover.
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4- 40. CONDENSER CO L (CLEANI NG . - Conti nued

(3) Renpbve seven screws and top rear cover
NOTE
The six screws on the vertical frames of the
condenser air inlet guard secure the condenser coi
to the air conditioner housing.
(4) Renove eight screws and condenser air inlet guard.
b. | nspect .

(1) Check for accunulated dirt. Cean if an accunulation of
dirt is evident.

(2) Check fins for dents, bent edges or any condition that
woul d block or distort air flow Straighten all danmaged fins wth

a plastic fin conb.

Conpressed air used for cleaning purposes wll not
exceed 30 psi (2.1 kg/cni).

Do not use steamto clean coil

c. O eaning. Clean coil with a soft bristled brush, vacuum
cl eaner, and brush attachnment, or use conpressed air at 30 psi or
less fromthe inside of the coil to blow dirt out. Take care to
avoid fin damage. Wen using conpressed air wear safety glasses or
goggl es. Dirt can be blown into your eyes. Should a leak or nmmjor

damage be evident refer to direct support maintenance.
d. Assenbl e.

(1) Install condenser air inlet guard and secure with eight
SCrews.

(2) Install top rear cover, fabric cover, and secure with ten
SCrews.

(3) Connect power at power source
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4-41. HOUSI NG

| nspect/ Ser vi ce.

a. Check for mssing, |oose, or danmaged hardware. Repl ace al
m ssing or damaged hardware.

b. | nspect for dents, bends, and cracked wel ds. Ref er defects
to be repaired to direct support maintenance.

4-42. CONNECTORS (I nstallation).

a. There are three connectors supplied with each air

condi ti oner. (See[fiqg. 4-37.)

(1) Input power cable connector (Pl). This connector is used
at the unit end of the input power cable. It can be connected to
the J1 receptacle |ocated above the control nodule or the J11
receptacle |ocated on the upper left rear corner of the unit.

NOTE

If the J11 receptacle is used seg paragraph 4-4 and
[figure 4-Z]for wring changes.

/J

TO POWER SOURCE=
T~INPUT POWER CABLE
“—CONNECTOR

“——REMOTE CONTROL

MODULE CABLE
(F USED)
Q\Q\Qi
R/ —CONNECTOR

Figure 4-37. Connectors (Installation)
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4-42. CONNECTORS (| NSTALLATI ON) . - Cont i nued

(2) Renote control nodule cable connectors. The other two
connectors are used when the control nodule is to be installed
renote fromthe air conditioner. (See [para 4-4.)

D sconnect input power from the air conditioner
before perform ng mai ntenance on any part of the
electrical system The voltages used can be |ethal.

b. | nspect .
(1) Disconnect power at power source.

(2) The power cable connector and the renote control cable
connectors (when used) should be inspected for:

(a) Loose, mssing, or danaged pins.
(b) Loose, danmaged, cut, or broken wires to the connector.
(c) Loose or bad sol der connections.
(d) Excessive corrosion.
(e) Qobvious danage.
(3) Repair loose wires and sol der connections.

. C. RePI ace. Damaged wires or connectors and connectors wth
m ssing, loose, or damaged pins should be repl aced.
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4-43. | NSTALLATI ON  HARDWARE

Each unit is supplied wth nounting hardware for the four base
attachnment points. (See [f1g. 4-38.)

a. | nspect . | nspect hardware to be sure it is tight,

properly
installed, and in good condition.

b. Repl ace. Repl ace missing, danmaged, or defective parts.

ENCLOSURE
MOUNTING ()
=L >
y L T
VANRRIG /o %-Z
N |
MRS

CROSS SECTION OF
BOTTOM MOUNTING
HOLE AND

_____ HARDWARE
(TYPICAL 4 PLACES)

@~———RESILIENT MOUNT
B<——TuUsE
(J~——SPACER
RESILIENT MOUNT
B T—WASHER
\SCREW

Figure 4-38. I nstallati on Hardware
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Section VI PREPARATI ON FOR STORAGE OR SHI PMENT

4-44. PREPARATI ON FOR STORAGE.

a. Admnistrative Storage of Equipnent. See TM 740-90-1

Adm nistrative storage 1s short term storage -- 1 to 45 days. It
covers storage of equi pnment which can be readied for m ssion
performance w thin 24 hours. Before placing an itemin

adm ni strative storage, the next schedul ed preventive naintenance
checks and services should be performed, all known deficiencies
corrected, and all current nodification work orders applied. The
adm nistrative storage site should provide required protection from
the elenents and allow access for visual inspection when

appl i cabl e.

(1) Unroll fabric cover.
(2) Snap cover in place

b. Internedi ate Storage - 46 to 180 days. No special handling
is required other than protection from damage and the el enents.

(1) Unroll fabric cover.
(2) Snap cover in place.
(3) Place air conditioner in a dry, covered area.

C. Long Term or Flyabl e Storage. There is no tinme limt for
this type of storage.

(1) Unroll fabric cover.
(2) Snap cover in place

(3) Bolt unit to a skid base, preferably the original used to
ship unit if it is still available and in good condition

(4) Wap unit with two |ayers of heavy plastic sheet or
barrier paper.

(5) Tape and strap wapping in place.

(6) Mark air conditioner per standard Arny Procedures.

4- 115/ (4- 116 bl ank)
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Section | REPAI R PARTS, SPECI AL TOOLS, TMDE
AND SUPPORT EQUI PVENT
5-1. GENERAL.
a. Repair parts are listed and illustrated in TM-4120-383-24P
No special tools are required for direct support maintenance of the
air conditioner. Test, maintenance and di agnostic equi pnent

(TVMDE), and support equipnent include standard electrical test

equi prent

and standard pressure and vacuum gages,

and servicing manifolds found in any direct

refrigeration shop.

b. For

your unit.

C. Tool Kit, Servi
contains hand tools an
mai nt enance.
refrigeration unit
mai nt enance.

t ool

Descri ption

Brush, Bristle
Brush, Wre
Bucket

Heat Qun
Mul ti nmeter
Pliers,
Rubber 4 oves
Safety Goggl es

aut hori zed common tools and equi pnent
Modi fied Table of Organization and Equi pnent

ce,

d equi pnent used for

The follow ng conmon itens not
are also required for

Ki t

Refrigeration Unit,

vacuum punps,

support mai nt enance

refer to the
(MIOE) applicable to

air conditioner
contained in ;he
air conditioner

Nat i onal Stock Nunber

Long Round Nose

Screwdriver, Cross Tip
No. 2 One Inch Long Bl ade
Screwdriver, Ofset, Coss
Tip No. 1

Ni trogen Regul ator

5-2

7520- 00-223- 8000
7920- 00- 282- 9246
7240- 00-137- 1609
4940- 01- 042- 4855
6625- 00- 553- 0142
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8415- 00- 266- 8677
4240- 00- 052- 3776
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Section |1 TROUBLESHOOTI NG

5-2. USE OF TROUBLESHOOTI NG TABLE. ]

a. The troubleshooting table (Table 5-1) lists the nobst common
mal functions which you may find during the operation or maintenance
of the air conditioner. You should perform the tests/inspections
and corrective actions in the order |isted.

b. For a specific malfunction perform the troubleshooting
procedures listed ip_Table 4-? before performng the procedures
listed in[Table 5-1.

c. This manual cannot |ist all malfunctions which may occur
However, all tests or inspections and corrective actions are |isted
for nost common mal functi ons.

d. If a malfunction is not listed or is not corrected by listed
corrective actions, notify your supervisor

Di sconnect power from the air conditioner before
doi ng any nmmintenance work to the electrical system
H gh voltage in air conditioner can kill.

REFRI GERANT UNDER PRESSURE
is used in the operation of this equipnent.

DEATH

or severe injury may result if
personnel fail to observe safety precautions.

Never use a heating torch on any part that contains
refrigerant 22.

Avoid bodily contact with liquid refrigerant and
avoid inhaling refrigerant gas.
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5-2. USE OF TROUBLESHOOTI NG TABLE. - Conti nued

WARMNING

Use great care to avoid contact with liquid
refrigerant or refrigerant gas being discharged from
any contai ner under pressure. Sudden and
irreversible tissue danmage can result from freezing.

Wear thermal protective gloves and a face protector
or safety glasses in any situation where skin or eye

contact is possible.

Prevent contact of refrigerant gas with flane or hot
nmetal surfaces.

Heat causes the refrigerant to break down and form
carbonyl chloride (phosgene), a highly toxic and
corrosive gas.

Never pressurize lines with oxygen, mxture with oil
wi Il cause an expl osion.

Table 5-1. TROUBLESHOOTI NG

MAL FUNCTI ON

TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

H gh voltage can kill.

1. COWRESSOR W LL NOT START.
NOTE
Be sure and check Item 1, Steps 1 through 6,
Troubl eshooting for organizati onal
mai nt enance before proceeding with Step 1.

Step 1. Check that the COWR CIRCU T BKR is ON.

Reset to ON position. If circuit breaker wll
not remain ON, check and/or replace. ( See[ par a
4-25.)
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Tabl e 5-1. TROUBLESHOOTI NG- Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 2. Check that the LOW and H GH PRESSURE cut of f
swtches are not tripped.

Press and rel ease the LOW and H GH PRESSURE

swi tches to RESET. If switches do not renmain
in, check and/or replace swtches. (See [para]
5-26.)
Step 3. Check that the conpressor notor thermal cutoff
switch is operational. (See [para 5-32.)
Repl ace conpressor if thermal cutoff switch is
def ecti ve.
Step 4. I nspect and check conpressor for burnout. (See
[para 5-32.)

Repl ace burned out conpressor.
2.  COWRESSOR SHORT CYCLES.

Step 1. Check for obstructions in front of condenser
screen.

Renove obstructions and/or roll up and secure
canvas cover.

Step 2. Check for dirt in condenser coil. (See [para 4-44.)
C ean condenser coil.
Step 3. Check if H GH PRESSURE cutoff switch RESET is out.

Push and rel ease H GH PRESSURE switch to RESET.

WARNING '

Use great care to avoid contact with liquid
refrigerant or refrigerant gas being

di scharged from any container under pressure.
Sudden and irreversible tissue damage can

result from freezing.
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Tabl e 5-1. TROUBLESHOOTI NG- Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Wear thermal protective gloves and a face

protector or safety glasses in any situation
where skin or eye contact is possible.

Prevent contact of refrigerant gas with flame
or hot netal surfaces.

Heat causes the refrigerant to break down and
form carbonyl chloride (phosgene), a highly
toxic and corrosive gas.

Step 4. Check head pressure (high pressure side).

(See [para 5-19.)
a. If pressure is too high, check H GH PRESSURE
cutout switch and replace if defective. (See
[para 5- 26 )
b. If pressure is excessive and sight glass is
clear, release excess refrigerant. (Se€_par a
5-11.) Rel ease pressure until requirements of

[paragraph 5-1I9]are net.

Step 5. Check if LOW PRESSURE cutoff switch RESET is

tripped.
Push and rel ease LOW PRESSURE swi tch to RESET.
(See [para 2-1.)
Step 6. Check head pressure (low pressure side). (See[paral
5-19.)
Add refrigerant if |ow (See [para 5-16.)

Step 7. Check quench val ve. (See _para 5-22.)

Repl ace if defective.

Step 8. Check conpressor notor internal overload swtch.

(See[para 5-37.)

Repl ace conpressor if notor internal overload
swtch is defective.
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Tabl e 5-1. TROUBLESHOOTI NG Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 9. Check solenoid valves L1 and L2. (See[ para 5-24.)

-
'C;{eplace or replace if defective. %
T — : )

3. INSUFFICIENT COOLING ACTION.

Step 1. Check control settings. (Sed para 2-2.)
a. Move MODE SELECTOR switch to COQOL.

b. Myve TEMPERATURE SELECTOR switch to COOLER

If normal cooling does not resune in 15 m nutes,
go to Step 2.

Step 2. Check air novenent.

a. Renove any obstructions to air flow
(evaporator and condenser sides).

b. Renove, clean, and/or replace air filter.

(See [para 4-13.)

C. Renove, clean, and/or replace m st
elimnator. (See para 4-16.)

d. C ean evaporator coil. (Se¢ _para 4-37.)
NOTE
Frost on the evaporator coil is usually caused

by an obstruction to air flow or dirty coils,
filter, or mst elimnator.

Step 3. Check actuating cylinder to nmake sure |ouvers are
opening.  (See[ para 5-73.)

Repl ace if defective.
Step 4. Check to make sure evaporator and condenser fans
are tight on notor shaft. (See [para 4-33 and
4-36.)

Tighten if |oose.
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Tabl e 5-1. TROUBLESHOOTI NG- Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 5. Check area near condenser guard and fresh air inlet
for heat hource over 120°F (40°C).

Renove heat source.

Step 6. Check sight glass after operating unit for 15
m nutes with TEMPERATURE SELECTOR switch in maxi num

COOLER position. Center should be bubble free and
green.

If charge is |low add refrigerant. (See[para]
5-16.) Bubbl es nmay al so be caused by cl ogged

dehydr at or . (See[para 5-31.)

Use great care to avoid contact with liquid
refrigerant or refrigerant gas being

di scharged from any contai ner under pressure.
Sudden and irreversible tissue danmage can
result from freezing.

Wear thermal protective gloves and a face

protector or safety glasses in any situation
where skin or eye contact is possible.

Prevent contact of refrigerant gas with flane
or hot netal surfaces.

Heat causes the refrigerant to break down and
form carbonyl chloride (phosgene), a highly
toxic and corrosive gas.
Step 7. Check for refrigerant | eaks. (Sed para 5-714.)
Repair or change defective part.

H gh voltage can kill.

Step 8. Check sol enoid valves L1 and L2. (See [para 5-73.)

Repair or replace if defective.
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Tabl e 5-1. TROUBLESHOOTI NG- Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 9. Check pressure regul ator valve. (See[ para 5-24.)

Repl ace if defective.

Step 10. Check expansion valve for proper operation. (See
[para 5-21.)
Repl ace if defective.
Step 11. Check quench valve for proper operation. (See para
5-22.)

Repl ace if defective.

4, REFRI GERANT SYSTEM CONTI NUCUSLY LOSI NG REFRI GERANT

Use great care to avoid contact with l[iquid
refrigerant or refrigerant gas being

di scharged from any contai ner under pressure.
Sudden and irreversible tissue damage can
result from freezing.

Wear thermal protective gloves and a face
protector or safety glasses in any situation
where skin or eye contact is possible.

Prevent contact of refrigerant gas with flame
or hot metal surfaces.

Heat causes the refrigerant to break down and
form carbonyl chloride (phosgene), a highly
toxic and corrosive gas.

Step 1. Check refrigerant tubing and conponents for |eaks
using a |leak detector. (See .)

Repair or replace as required.
Step 2. Check pressure relief valve. (See [para 5-78.)

Repl ace if defective.
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Tabl e 5-1. TROUBLESHOOTI NG-Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

5. UNIT OPERATES CONTI NUOUSLY ON COOLI NG CYCLE.

Step 1. Check position of TEMPERATURE SELECTOR switch
(See [para 2-2.)

Move sel ector to WARMER

H gh voltage can kill.

Step 2. Check TEMPERATURE SELECTOR switch S3. (See [paral
4-22.)

Repl ace if defective.

H gh voltage can kill.
Step 3. Check sol enoid valve L1. (See[para 5-73.)
Repl ace if defective.

6. SIGHT GLASS APPEARS YELLOW | NSTEAD OF GREEN

Use great care to avoid contact with liquid
refrigerant or refrigerant gas being

di scharged from any contai ner under pressure.
Sudden and irreversible tissue danmage can
result from freezing.

Wear thernmal protective gloves and a face
protector or safety glasses in any situation
where skin or eye contact is possible.

Prevent contact of refrigerant gas with flane
or hot netal surfaces.

Heat causes the refrigerant to break down and

form carbonyl chloride (phosgene), a highly
toxi c and corrosive gas.
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Tabl e 5-1. TROUBLESHOOTI NG- Cont i nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 1. Yell ow appearance of sight glass is caused by
contamnation in the refrigerant.

a. Release refrigerant. (See[ para 5-11.)

b. Renove dehydrator. (See[para 5-30.)

C. Purge and dry system (See[para 5-132.)

d. Install new dehydrator. (See[para 5-30.)

e. Leak Test System (See[para 5-14.)

f. Evacuate system (See [para 5-15.)

g. Recharge with refrigerant. (See[para 5-18.)

Step 2. Check for yellow in sight glass after allow ng
conpressor to run for at l|least 1 hour.

Repeat corrective action in Step 1 above.
7. AR CONDI TI ONER NO SY DURI NG OPERATI ON.
Step 1. Check expansion val ve. (Seepara 5-71.)
Repl ace if defective.
Step 2. Check quench val ve. (Seé¢ para 5-22.)
Repl ace if defective.

Step 3. Check conpressor for internal noise and | oose
mounting. (See [para 5-37.)

a. Repair |oose nounting.

b. Repl ace conpressor if defective.
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Section Il MAI NTENANCE PROCEDURES

5-3. GENERAL.

The procedures in this section have been arranged in the order in
which the itens appear in the direct (F) naintenance |evel colum
on the Maintenance Allocation Chart (MAC) which is provided in
[Appendi x_B. | Step-by-step procedures have been provided for al
action authorized to be perforned by direct maintenance in the
order in which they appear on the MAC Actions authorized to be
perfornmed by organizational and general support naintenance have
been duly noted; step-by-step procedures for these actions may be
found in Chapters 4 and 6 respectively.

5-4. FABRI C COVER.

For renoval, inspection, lubrication, cleaning and installation see
[paragraph 4-710.]

a. Repai r . Mnor rips, cuts, tears, or punctures may be
repaired by applying a patch to the inside surface.

b. Repl ace. For damage of greater extent, or mssing eyelets
or snap fasteners replace the entire cover.

5-5. TOP COVERS

For renoval, cleaning, inspection and installation sed _paragraph
4-11.

a. Repai r . The only authorized repairs for these panels are

repl acenent of gaskets, insulation and information plates.

(1) Use only gaskets, insulation, or nane plates identified
in TMb-4120- 383- 24P.

NOTE

An initial supply of adhesive is supplied as Item 2,
Section |1, Expendable Supplies and Materials List.
( See [Appendi x E.J)

(2) Renove as much old gasket or insulation material as
possible by pulling or scraping it away from the netal surface.
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5.5 TOP CO\/ERS.-Continued]

Acetone and nethyl -ethyl ketone (MEK) are flanmmable
and their vapors can be expl osive. Repeat ed or
prol onged skin contact or inhalation of vapors can be

t oxi c. Use a well-ventilated area, wear gloves, and
keep away from sparks or flane.

(3) Soften and renove old adhesive and gasket residue, using
acetone or nethyl-ethyl ketone (MEK) and a stiff brush.

(4) Coat mating surfaces of netal and gasket w th adhesive.
Let both surfaces air dry until adhesive is tacky but wll not
stick to fingers.

(5) Starting with an end, carefully attach gasket to the
net al . Press into firm contact all over

(6) Mnor dents and bent edges can be straightened using
common sheet netal repair procedures.

(7) Should touch up or refinishing be necessary see TM 43-
0139.

b. Replace. Repl ace panels that are badly dented, bent, or
punct ur ed.

5- 6. SCREENS, GUARDS, AND LOUVERS.

For renoval, cleaning, servicing, inspection and installation see
[paragraphs 4-12, 4-13, and 4-14.

a. Repair. The only authorized repairs are replacenents of
gasket s Ana the straightening of bent bl ades.

NOTE
An initial supply of adhesive is supplied as Item 2,

Section |1, Expendable Supplies and Materials List.
(See [Appendi x E.)

(1) Renove as nuch old gasket material as possible by pulling
or scraping it away from the netal surface.
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5- 6. SCREENS, GUARDS, AND LOUVERS.-Conti nued

Acetone and nethyl -ethyl ketone (MEK) are flammabl e
and their vapors can be expl osive. Repeat ed or

prol onged skin contact or inhalation of vapors can be
t oxi c. Use a well-ventilated area, wear gloves, and
keep away from sparks or flane.

(2) Soften and renpve old adhesive and gasket residue, using
acetone or nethyl-ethyl ketone (MEK) and a stiff brush

(3) Coat mating surfaces of netal and gasket w th adhesive.
Let both surfaces air dry until adhesive is tacky but wll not
stick to fingers.

(4) Starting with an end, carefully attach gasket to netal
Press into firm contact all over

(5) Mnor dents and bent edges can be straightened using
common sheet netal repair procedures.

(6) Straighten slightly bent |ouver blades by hand.

(7) Should touch up or refinishing be necessary, see TM 43-
0139.

b. Repl ace. Repl ace screens, guards, or louvers that are badly
dented or bent or screens that are punctured or torn.

oS- 7. | NFORMATI ON PLATES.

See [figure 2-3 for location and information contai ned on Warning
and instruction plates.

Repl ace. If any plates are mssing, damaged, or illegible, they
shoul d be repl aced.

a. Renove old plate by drilling rivets out. Use a drill stop
or simlar tool to avoid damage to internal parts.

b. Install new plate with proper size rivets.
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5- 8. EVAPCRATOR, FANS MOTOR, AND HOUSI NG REPAI R

Direct support maintenance repair of the evaporator fan notor is
limted to replacenent of the electrical connector, thernal

overl oads and bearings. Repair of the evaporator fan and fan
housing is by replacenent. For inspection, testing, renoval and
installation se¢ paragraph 4-36]

NOTE

Check nameplate on notor for manufacturer and node
nunber and use repair instructions bel ow which
pertain to the notor in your air conditioner

Repai r. For additional information on electric notor repair
refer to FM 20-31 (Electric Mtor and Cenerator Repair).

Mot or Assenbly, | MC Magnetics Corp., ©Mbdel FBT 4625- 3. (See
g 5-T]

(1) To replace connector:

(a) Loosen cabl e clanp.
(b) Tag and unsol der | eads.

(c) Renmove old connector

(d) See wiring diagram figure 4-4]and tags and sol der |eads
t o new connect or. Renove tags.

(e) Secure cable clanp.

(2) To replace overload (thermal) protectors:

(a) Renove two screws and |ock washers from thernma
over| oad protector housing.

(b) Renove housing.
(c) Tag and disconnect |eads to overload protector
(d) Renove old overload protector

(e) See tags and connect |eads to new overload protector
Renove tags.

(f) Install overload protector housing wth two screws and
| ock washers.
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FLAT END BELL,REAR
WASHER /_

(4)
Lock—"3 SHIM
NUT (4) SHIM

THRUST WASHER
@O BEARING
/\ 2 ‘/' =z
N
7 ~
e N
<// ~

DECAL > . ROTOR/
~

SCREWZ - A
~ //
~
LOCK ~ -
WASHER @,& BEARING NG .SCREW (2)
TERMINAL LUG THRUST WASHER @4—-LOCK
SHIM WASHER (2)
scmsw-»vg / *____HOUSING
LOCK WASHER ’@ \SCREW (
T 2)
LOOP CLAMP— ~STATOR LOCK
CONNECTOR _/ \WASHER (2)
CABLE CLAMP HOUSING
CABLE OVERLOAD
BUSHING PROTECTOR

FLAT WASHER (4)

| END BELL,FRONT
STRAP (2)—.

NOTE: THIS FIGURE APPLIES

TO IMC MAGNETICS CORP \T

(92702) MOTORS ONLY. HROUGH BOLT (4)

Figure 5-1. Mot or Assenbly, |MC Model FBT 4625-3
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5-8.

EVAPORATOR, FAN, MOTOR, AND HOUSI NG REPAIR. -Conti nued

(3) To

repl ace bearings:

(a) Match-mark stator and both end bells to ease

reassenbl y.

(b) Renove four |ocknuts and flat washers and pull through

(c)

bolts out of nptor.

Carefully separate end bells from stator. Use a brass

or plastic bar and hanmer and tap rear end bell away
fromstator. Tap opposite sides, top, and bottom in
alternating sequence to break end bells |oose.

CAUTION

Renove the front end-bell carefully to avoid damagi ng
wres. Wres may be left in place if care is taken
to avoi d damagi ng them

Unscrew |l oop clanmp fromthe side of stator.

Renmove end bell s.

Press out or carefully drive bearings out of end bells.
Retain shins and thrust washer for use at reassenbly if
they are not damaged.

Exam ne rotor, stator, and shafts for nicks, gouges,
deformati ons, and evidence of overheating.

Dress high netal defects in shafts with a fine file or
st one. If damage exceeds repairable limts, replace
not or .

Coat shaft surfaces of rotor with oil (M L-L-2104,
Grade 20) and slide bearings on shaft ends. They
shoul d seat against shoulders at inner ends of shaft.

Coat thrust washers and shins with oil (ML-L-2104,
Grade 20) and slide them over each end of shaft wth
the thrust washers next to the bearings.

Coat bearing cavity of each end-bell with oil. Slide
end bell carefully into position over shaft so that OD
of bearing enters ID of bearing cavity in end-bell

Wrk end-bells onto shaft until bore fits over end of
stator. Keep the match-marks made at tine of

di sassenbly in alignnent.
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5-8. EVAPORATOR, FAN, HOTOR, AND HOUSI NG REPAI R- Conti nued

(I) Place a flat washer on each through bolt and insert
t hrough bolts through holes in both end-bells. Pl ace
flat washers and |ock nuts on through bolts, and
tighten finger-tight.

(m  Tap around both end-bells wth a plastic or rawhide
mall et while tightening nuts on through bolts. Ti ghten
in 1-2 turn increments in alternating sequence unti
all nuts are equally tightened. Check for freedom of
rotation by turning notor shaft by hand. There shoul d
be no drag or binding.

(n) Check end-play of shaft. End play should be 0.002 -
0.005 inch (0.051 - 0.127 nm. | f end-play is not
within limts, disassenble notor and add or renove
shins to adjust.

(o) Secure cable to stator housing with |oop clanp.

b. Mot or Assenbly, Welco Industries Inc., Mdel M4720-26A.
(See f1g. 5-2.)
(1) To replace connector:

(a) Loosen cable clanp.

(b) Tag and unsol der | eads.

(c) Renove old connector.

(d) See wiring diagram firgure 4-4]and tags and sol der |eads
t o new connector. Renove t ags.

(e) Secure cable clanp.

(2) To replace overload (thermal) protectors:

(a) Renove four screws and | ock washers from overl oad
pr ot ector housing.

(b) Renove overload protector housing.

(c) Tag and disconnect |eads to overload protector.

(d) Renove old overload protector

(e) See tags and connect |eads to new overload protector.

5-18
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5- 8. EVAPORATOR, FAN, MOTOR, AND HOUSI NG REPAI R - Conti nued

(f) Install overload protector housing with four screws and
| ock washers.

(3) To replace bearings:

(a) Match-mark stator and both end bells to ease
reassenbl y.

(b) Renove four screws each from front and rear brackets.
(c) Carefully separate end brackets from stator. Using a
brass or plastic bar and hammer tap opposite sides, top

and bottom in alternating sequence to break end
brackets | oose. N

!
|
I
i
|
!
I
|
I

SCREW (4)
S

SPRING

OVER LOAD
> PROTECTOR

BRACKET,FRONT.

f ) TERMINAL LUGH

—
CONNEGTORY ' .
! WASHER BEARING ~y
) SCREW
‘ NOTE: THIS FIGURE APPLIES
STRAP TO WELCO INDUSTRIES INC

(64731) MOTORS ONLY.
Figure 5-2. Mot or Assenbly, Welco Mddel M 4720-26A
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5-8.

EVAPORATOR, FAN, MOTOR, AND HOUSI NG REPAI R - Conti nued ]

5-20

(d) Renove end brackets.

(e) Press out or carefully drive bearings out of end
brackets. Retain washers and | oad spring from rear

brackets (shaft end) for use at reassenbly if they are

not danmaged.

(f) Examne rotor, stator and shafts for nicks, gouges,
def ormati ons and evi dence of overheating.

(9) Dress high netal defects in shafts with a fine file or

st one. I f damage exceeds repairable limts, replace
not or .

(h) Coat shaft surfaces of rotor with oil (M L-L-2104,
Grade 20) and slide bearings on shaft ends. They
shoul d seat against shoulders at the inner ends of
shaft.

(i) Coat washers and load spring with oil (M L-L-2104,
Grade 20) and slide them over end of rear shaft wth
| oad spring installed |ast.

(j) Coat bearing cavity of each end-bracket with oil.
Slide end-bracket carefully into position over shaft

that OD of bearing enters ID of bearing cavity in end-
bracket . Wor k end-brackets onto shaft until bore fits
over end of stator. Keep match-marks nmade at tine of

di sassenbly in alignnment.

(k) Place four screws in each end-bracket.

(1) Tap around both end-brackets with a plastic or rawhide
mal | et while tightening screws. Tighten in alternating
sequence until all screws are equally tightened. Check
for freedom of rotation by turning notor shaft by hand.

There should be no drag or binding.

(m  Check end-play of shaft. End play should be 0.002 -
0.005 inch (0.051 - 0.127 mMm. If end-play is not
within [imts, disassenble notor and add or renove
shins to adjust.
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[5-9. CONDENSER FAN, MOTOR, AND HOUSI NG REPAI R ]

Direct support maintenance repair of the condenser fan notor is
[imted to replacenent of the electrical connector, thernal
over| oads, and beari ngs. Repair of the evaporator fan and fan
housing is by replacenent. For access, inspection testing,
renmoval and installation see paragraph 4-36] and figure 4-37]

NOTE

Check nameplate on notor for manufacturer and nodel
nunber and use repair instructions bel ow which
pertain to the notor in your air conditioner.

Repai r. For further information on electric notor repair refer to
FM 20-31 (Electric Mtor and Generator Repair).

a. Mot or Assenbly, Welco Industries Inc., Mdel M720-50. (See
[f1g. 5-3.)

/-scnsw (4)
WBRACKET, REAR (SHAFT END)
4 “ ~ |

GROMMET

BEAmNG_/ \% \@U\‘CABLE CLAMP
ROTOR R %/CONNECTOR

STATOR = C@,ﬁ “~._ SCREW (4),

! . ~ o
GROUND SCREW—_ / ‘? @B. L)
L
~

BEARING/ X / M
LOAD SPRING :

Fi gure 5-3. Mot or Assenbly, Welco Mdel M 4720-50
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5-9.

CONDENSER FAN, MOTOR, AND HOUSI NG REPAI R —Conti nued

not or .

5-22

(1) To
(a)
(b)
(c)
(d)
(e)

(2) To

repl ace connector:
Loosen cabl e clanp.
Tag and unsol der | eads.

Renove ol d connector

See wiring diagram ffiqgure 4-4]and tags and sol der | eads
t 0 new connector. Renove tags.

Secure cable clanp.

repl ace overload (thermal) protectors:

Overload protectors are not replaceable on this notor. |If
testing[(para 4-3pb) indicates an open overload protector, replace

(3) To

()

repl ace beari ngs:

Mat ch-mark stator and both end brackets to ease
reassenbl y.

Renove four screws each from front and rear brackets.

Carefully separate end brackets from stator. Using a
brass or plastic bar and hammer tap opposite sides, top
and bottom in alternating sequence to break end
brackets | oose.

Renove end brackets.

Press out or carefully drive bearings out of end
brackets. Retain washers and | oad spring from front
bracket for use at reassenbly if they are not danaged.

Exam ne rotor, stator, and shafts for nicks, gouges,
deformati ons, and evidence of overheating.

Dress high netal defects in shafts with a fine file or
st one. I f danmage exceeds repairable limts, replace
not or .
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5-9.

CONDENSER FAN, MOTOR, AND HQOUSI NG REPAI R. - Conti nued

(h) Coat shaft surfaces of rotor with oil (M L-L-2104,
Grade 20) and slide bearings on shaft ends. They

shoul d seat against shoulders at the inner ends of

shaft.

(i) Coat washers and load spring with oil (M L-L-2104,

Grade 20) and slide them over end of front shaft with

| oad spring installed first.

(J]) Coat bearing cavity of each end-bracket with oil
shaft so

Slide end-bracket carefully into position over

that OD of bearing enters ID of bearing cavity in end-
br acket . Wrk end-brackets onto shaft until bore fits

over end of stator. Keep mat ch-marks nade at
di sassenbly in alignnent.

(k) Place four screws in each end-bracket.

(1) Tap around both end-brackets with a plastic or

time of

r awhi de

mal | et while tightening screws. Tighten in alternating

sequence until all screws are equally tightened. Check
for freedom of rotation by turning notor shaft by hand.
There should be no drag or binding.

(m  Check end-play of shaft. End play should be 0.002 -
0.005 inch (0.051 - 0.127 mMm). If end-play is not
within limts, disassenble notor and add or renove
shinms to adjust.

b. Mdtor Assenbly, Custom Mtor Design and Manufacturing Inc.,
Model 700-01- 0602. (See f1g. 5-4)
(1) To replace connector:

(a) Loosen cable clanp.

(b) Tag and unsol der | eads.

(c) Renove old connector

(d) See wiring diagram[figure 4-4]and tags and sol der | eads

t o new connector. Renove t ags.

(e) Secure cable clanp.
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5-9. CONDENSER FAN, MOTOR, AND HOUSI NG REPAI R.- Conti nued

/-BUSHING
. CABLE CLAMP

CONNECTOR

BEARING—""
LOAD SPRING

Q{SCREW(A)

\'END BRACKET

Figure 5-4. Mot or Assenbly, Custom Mdtor Design and
Manufacturing Inc. Mdel 700-01-0602

(2) To replace overload (thermal) protectors:

Overload protectors are not replaceable on this nmotor. |If

testing[({para 4-36) indicates an open overload protector, replace
not or .

(3) To replace bearings:

(a) Match-mark stator and both end bells to ease
reassenbl y.

(b) Renove four screws from end bracket.
(c) Carefully separate end bracket from stator. Using a

brass or plastic bar and hammer tap opposite sides,

top, and bottomin alternating sequence to break end
bracket | oose.
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5-9.

CONDENSER FAN, MOTOR, AND HOUSI NG REPAI R. - Cont i nued

CAUTION

Renove the end bracket carefully to avoid damagi ng
wres. Wres may be left in place if care is taken
to avoi d damagi ng t hem

NOTE

Be sure load spring is not |ost during notor
di sassenbl y. Note its position for use in
reassenbl y.

(d) Renove end bracket.
(e) cCarefully slide rotor out of stator housing.

(f) Press out or carefully drive bearings out of end

bracket and stator housi ng. Retain |oad spring
for use at reassenbly if not damaged.

(9) Exanine rotor, stator, and shafts for nicks,
gouges, deformations, and evidence of
over heati ng.

(h)  Dress high netal defects in shafts with a fine
file or stone. | f damage exceeds repairable
l[imts, replace notor

(i) Coat shaft surfaces of rotor with oil (M L-L-
2104, G ade 20) and slide bearings on shaft
ends. They should seat against shoulders at the
i nner ends of shaft.

(J]) Coat the bearing cavity of end bracket and
stator housing with oil and carefully slide
rotor into stator until bearing is seated.

(k) wWork end bracket onto shaft until bore fits over

end of stator. Keep the matchmark made during
di sassenbly in alignnent.

(I) Place four screws through end bracket into
stator housing.

(M Tap around end-bracket with a plastic or rawhide
mall et while tightening screws. Tighten in
alternating sequence until all screws are
equal Iy tightened. Check for freedom of
rotation by turning notor shaft by hand. There
shoul d be no drag or binding.
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5-10. REFRI GERATI ON SYSTEM REPAI RS GENERAL.

The refrigeration system nust be totally discharged before any
mai nt enance action is perforned on any system conponent. Leak
testing and dehydrator replacenent is required after any sgstem
conmponent has been renoved and repl aced. The system nust be
evacuated before it is charged. The system nust be properly

charged to function properly.

DANGEROQUS CHEM CAL
is used in this equipnent.

DEATH

or severe injury may result if personnel
fail to observe safety precautions.

Use great care to avoid contact with liquid
refrigerant gas being discharged under pressure.
Sudden and irreverisble tissue damage can result from
freezing. Wear thermal protective gloves and a face
protector or goggles in any situation where skin -

eye - contact is possible.

Prevent contact of refrigerant gas with flane or hot
surfaces. Heat causes the refrigerant to break down
and form carbonyl chloride (phosgene), a highly toxic

and corrosive gas.

REFRI GERANT UNDER PRESSURE
is used
in the operation of this equipnent.

DEATH

or severe injury may result if you fail
to observe safety precautions.

Never use a heating torch on any part that contains
Refrigerant R-22. Do not let liquid refrigerant
touch you and do not inhale refrigerant gas.
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5-11 DI SCHARGA NG THE REFRI GERANT SYSTEM
(See [fig_5-3.)

WARNNG

Death or serious injury may result if personnel fail to observe safety precautions.
Use great care to avoid contact with liquid refrigerant or refrigerant gas being
discharged under pressure. Sudden and irreversible tissue damage can result from
freezing. Wear thermal protective gloves and a face protector or goggles in any
situation where skin-eye-contact is possible.

Prevent contact of refrigerant gas with flame or hot surfaces. Heat causes the
refrigerant to break down and form carbonyl chloride (phosgene), a highly poi-
sonous arid corrosive gas.

CHARGING VALVE

oW CHARGING
PRESSURE HOSE \ MANIFOLD
—LOW PRESSURE | 2

HIGH
CABINET _ PRESSURE HOSE

FRONT

HIGH PRESSURE
CHARGING VALVE

RECOVERY /
RECYCLING
UNIT

Figure 5-5. Discharging Refrigerant

Change 19-27
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5-11. DISCHARGING THE REFRIGERANT SYSTEM - Continued

NOTE
In accordance with Environmental Protection Agency regulations refrigerants
cannot be discharged into the atmosphere, A refrigerant recovery & recycling unit
must be used whenever discharging the refrigerant system.
a. Disconnect power at power source.
b. Remove four screws and refrigerant charging valve access cover.
c. Connect charging manifold to charging valves.

NOTE

Operation of the recovery/recycling unit must be by AUTHORIZED PERSON-
NEL ONLY

d. Connect and operate a recovery/recycling unit in accordance with the manufacturer’s instructions.

5-12. PURGING THE REFRIGERANT SYSTEM.

Preliminary procedures; Discharge the refrigerant system. (Se¢ para 5-11.)
Supplies: Nitrogen cylinder (item 8,

5-28  Change 1
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5-12. PURG NG THE REFRI GERANT SYSTEM - Conti nued

The refrigeration system nmust be purged with dry nitrogen, item 8,
[Appendi x_E pbefore any brazing is performed on any conponents. A
flow of dry nitrogen at the rate of 1 - 2 cfm (0.028 - 0.057

m/ m nute) should be continued during all brazing operations to

m nimze internal oxidation and scaling.

CAUTION

Ni trogen cylinders are pressurized containers. The
pressure in the cylinder can exceed 2000 psi. A
nitrogen pressure regulator should be used at all
times when nitrogen is used for |eak check or purge
oper ati ons.

CAUTION

Nitrogen is an inert gas; however, it also presents
danger as a suffocant and, therefore nust also be
di scharged in a ventilated |ocation

Assumi ng that the system has been discharged (para 5-171), see
[figure 5-6] and proceed as follows:

a. See specific conponent renoval instructions. It may be
necessary to renove top rear cover prior to connecting hoses to
servi ce val ves.

b. Be sure that refrigerant has been di scharged. ( See [para
5-11.)

c. Connect center hose from charging manifold to a nitrogen
regul ator and dry nitrogen bottle.

d. The hose from the high pressure charging valve to the
charging mani fold should be connect ed.

e. The hose fromthe | ow pressure charging valve should be
di sconnected from the charging nanifold.

f. Open both charging valves on unit.

. Cose the unused valve on the charging manifold and open the
one connected to the high pressure hose.

h. Open the nitrogen cylinder valve and adjust the regulator so
that approximately 1 - 2 cfm (0.028 - 0.057 ni/minute) of nitrogen
flows through the system

i. Check discharge from hose attached to the |ow pressure
charging valve to be sure that no oil is being forced out of the
system
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5-12. PURG NG THE REFRI GERANT SYSTEM - Conti nued

Allow nitrogen to flow through the systemat the rate of 1 -
2 ¢fm (0.028 - 0.057 m/minute) for a mninum of 5 minutes before
starting any brazing operation, then allow it to continue to flow
at the sanme rate until all brazing operations are conpl eted.

k. After installation brazing operations are conpleted, allow
nitrogen to flow for a mnimm of 5 m nutes.

. Close nitrogen cylinder valve, nitrogen regulator, charging
mani fold valve, and both high and | ow pressure charging val ves on
the unit.

m Di sconnect hose from nitrogen tank.

n. Assunming that all repairs are conpleted, go t& paragraph
5- 14.

CHARGING
LOW PRESSURE\ MANIFOLD

HOSE

LOW PRESSURE
CHARGING VALVE

PRESSURE HOSE
HIGH PRESSURE

CHARGING VALVE \’J
NITROGEN

TANK

N

Fi gure 5-6. Ni trogen Tank Connection
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5-13. BRAZI NG DEBRAZI NG PROCEDURES.

Suppl i es: Brazing alloy (silver) (itenms 9 and 10 _Appendi X E)
Ni t uogen cylinder (item 8, [ Appendi x E)
Brazing flux (item 11,[ Appendi X E)
Abrasive cloth (item 12, [Appendi x E)
Rags (item 13,[Appendi X _E}

a. Ceneral. All tubing in the refrigeration system is seanl ess
copper with a bright internal finish that permts thorough cleaning
and prevents entrapnent of noisture or other inpurities. Rigid
grade copper is used for straight sections and soft grade for
sections that nust be bent. Al interconnecting fittings, such as
el bows, tees, etc., are also copper. The bodies of all valves and
all connectors on other conponents are brass. Al joints, except
those provided with flare fittings, are made by brazing in
accordance with M L-B-7883, except that radiographic exam nation is
not required.

b. Filler Alloy. Gade IV or VI brazing alloy and Type B fl ux,
as specifred 1n ML-B-7883, nust be used for all copper to brass
joints. Grade Il brazing alloy may be substituted for Gade IV or
VI for copper to copper joints; flux is not required for copper to
copper joints.

c. Debrazing. Debraze joints for renoval of refrigeration
system conponents as follows:

Al Refrigerant - 22 must be discharged fromthe
system and the entire system nust be purged with dry
ni trogen before begi nning any debrazing operation

NOTE

Sonetimes it nmay be easier to renobve a conponent by
cutting the copper lines at accessible areas, and
after isolation of the conponent proceed to debraze
the copper lines from the conponent.

(1) Determine which joints are to be debrazed. Due to
[imted work space inside the air conditioner it may be nore

convenient to renove a part of the interconnecting tubing with the
conponent rather than debrazing joints on the conponent itself.
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5-13. BRAZI NG DEBRAZI NG PROCEDURES. - Cont i nued

(2) Before debrazing a joint on a valve, disassenble the
valve to the extent possible, then wap all but the joint with a
wet cloth to act as a heat sink.

The pol yurethane foam used as insulation in the air
conditioner will break down to formtoxic gases if
exposed to the flame of a torch or brazing

t enper at ur e.

(3) Protect insulation, wring harnesses, and other
conmponents with appropriate shields.

(4) Be sure the work area is well ventilated and that dry
nitrogen is flowng through the refrigeration system at a rate of
1 - 2 cfm(0.028 - 0.057 mi/mnute).

(5) Apply sufficient heat uniformy around the joint to
quickly nelt the filler alloy. If heat is applied slowy, or only
on one side, the entire conponent or length of tubing wll be
heated and filler alloy in adjacent joints nmay also be nelted.
Renove heat as soon as the joint separates.

d. deaning Debrazed Joints. Al filler alloy nust be cleaned
from debrazed joints before reassenbly. Heat each piece of the
joint until the filler alloy is nelted and then wipe it anay wth a
W re brush. Be sure no filler alloy or other debris is left inside
any tubing, fitting, or conponent.

e. Reassenbl y. If tubing sections or fittings were renoved
with a conmponent, debraze them from the conponent, clean the
joints, and braze themto the new conponents before reinstallation.

f. Brazi ng. Braze joints within the air conditioner as
follows:

(1) Position component to be installed.

(2) Toprepare for brazing a joint on a valve, renove the
electric coil.

(3) Protect insulation, wring harnesses, and surrounding
conponents with appropriate shields.

(4) Be sure work area is well ventilated and that dry

nitrogen is flowng through the refrigeration system at a rate of
1 - 2 cfm (0.028 - 0.057 ni/ m nute).

5-32



TMVb-4120- 383- 14

5-13. BRAZI NG DEBRAZI NG PROCEDURES. - Cont i nued

(5) Apply sufficient heat uniformly around the joint to
quickly raise it to a tenperature that will nelt the filler alloy.
Renove heat as soon as brazing is conpleted.

| 5-14. LEAK TESTI NG |

Suppl i es: Ni trogen cylinder (item 8[ Appendi x E}
Refrigerant-22 (item 4, [Appendi X E)

The entire refrigeration system should be thoroughly |eak tested
after repair or replacenent of any conponent before it is
recharged with Refrigerant-22. Leak testing is also the nethod for
t roubl eshooti ng when a system has lost all or part of its
refrigerant charge through an undeterm ned cause.

a. D sassenbl y.

NOTE

The followi ng steps cover all the disassenbly actions
necessary to prepare a system for conplete |eak
testing. If the air conditioner has been partially
di sassenbl ed for repair, nobst of these actions wll

al ready have been acconplished.

(1) Disconnect power at power source.

(2) Renove top covers. (See [para 4-711.)

(3) Renove supply air louver. (See [para 4-14.)
(4) Renobve mist elimnator. (See [para 4-18.)

b. Testing Met hod. There are two acceptable nethods for |eak
testing the refrigeration system

(1) Refrigerant Gas Leak Detector. If an electronic

refrigerant gas |eak detector is available it should be used in
accordance with the procedures contained in TM 9-4940-435-14, “Leak
Detector, Refrigerant Gas”.
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5-14. LEAK TESTI NG - Cont i nued

NOTE

The electronic refrigerant gas tester is highly
sensitive to the presence of a snmall quantity of gas
in the air, and due to this fact it is quite
effective in the detection of small | eaks. However ,
due to the rapid dispersion of refrigerant gas into
the surrounding air, difficulty nmay be encountered in
pi npoi nting |arge |eaks. The detector nust be used
in awll ventilated but draft-free area.

(2) Soap Solutions. In this nethod, a strong solution of a
liquid detergent and water is brushed onto all points of possible
| eakage while closely observing for the formation of bubbles.

CAUTION

If the soap solution testing nmethod is used,
thoroughly rinse with fresh water after testing is
conpl et ed. A residual soap filmwll attract and
accunmul ate an excessive anount of dust and dirt
during operation.

c. Testing Procedures. To perform |l eak testing by use of the
el ectronic detector, it is necessary that the system be pressurized

with a proportion of refrigerant gas. To perform |leak testing by
use of the soap solution nmethod, the system may be pressurized wth

dry nitrogen al one.

(1) To pressurize a system that has sone refrigerant charge
for either leak testing nethod:

(a) Connect hoses from a charging manifold to charging
val ves.

NOTE

If it is possible that the problem may not be a I|eak
and that you may not have to replace a refrigeration
system conponent Refrigerant-22 may be substituted
for nitrogen in the follow ng test. If nitrogen is
used you will have to discharge, evacuate, an
recharge the system after test is conpleted.

(b) Connect a nitrogen pressure regulator and nitrogen
bottle to center hose connection of charging manifold.

(c) Open unit charging valves and charging manifold val ves.
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5-14. LEAK TESTI NG - Cont i nued

(d) Open nitrogen tank valve and pressurize systemto 350
psi (24.7 kg/cm).

(e) Perform |eak tests.

(f) If a leak is found, discharge and purge system and
repair | eak. See specific instructions for conponent renoval

If a leak was not found and Refrigerant-22 was used to
pressuri ze system see charging instructions (para 5-16).

(2) To pressurize a system that has been discharged and
purged, for leak testing with an electronic detector

(a) Connect hoses from charging manifold to charging
val ves.

(b) Connect drum of Refrigerant-22 to center hose
connection of service manifold.

CAUTION

Connect the Refrigerant-22 drum so that only gas wll
be used for pressurization.

(c) Open both unit charging valves and charging manifold
val ves.

(d) Qen refrigerant drum valve slightly and adjust as
necessary to prevent formation of frost; and, allow system pressure
to build up until gages read 40-50 psi (2.8 - 3.5 kg/cn).

| (e) dose charging nmanifold valves and refrigerant drum
val ve.

(f) Renpbve Refrigerant-22 drum from center hose connection.

(g) Connect a cylinder of dry nitrogen to center hose
connecti on.

(h) Open the charging manifold valves and the nitrogen
cylinder valve; allow system pressure to build up until gages read
350 psi (24.7 kg/cnf).

(i) Perform leak tests, then discharge and purge system in
accordance wth [paragraphs 5-11 and 5-12 before performng
mai nt enance, or before evacuating and charging system as
appropri ate.
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5-14. LEAK TESTI NG —Cont i nued

(3) Final Leak Testing. Al ways performa final |eak test
after performng any repair or replacenent of conponents before the
air conditioner is reassenbled and the refrigeration systemis
evacuat ed and char ged.

5-15. EVACUATI NG THE REFRI GERANT SYSTEM

The refrigeration system nust be evacuated to renove all noisture
before it is charged with Refrigerant-22. (See f1g._5-7.)

LOW (SUCTION) %&ﬁ%&g
PRESSURE HOSE\ S

LOW PRESSURE
CHARGING VAIVE

\
HIGH (DISCHARGE)
PRESSURE HOSE

CHARGING VALVE

VACUUM
PUMP

Figure 5-7. Evacuation of Refrigerant System

a. Check that system was |eak tested and has NO LEAKS.

b. Check that new dehydrator was installed. If not, install
one. (See[para 5-30.)
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5-15. EVACUATI NG THE REFRI GERANT SYSTEM - Conti nued

c. GCheck that both charging valves and charging manifold val ves
are cl osed.

d. Attach hose assenblies to charging valves and charging
mani fol d val ves.

e. Attach center hose assenbly to vacuum punp.
f. Start vacuum punp.

g. Open charging manifold valves.

h.  Open both unit charging val ves.

i.  Run vacuum punp until at |east 29 inches of nercury,
measured on gage, is reached.

NOTE

Inability to reach and hold 29 inches of nercury may
indicate either a leak or a problemwth the punp.

j.  Continue running punp for one nore hour, while observing the
gage. I f gage needle noves back and forth, you have a |eak which
nmust be | ocated and corrected first. (Sele_para 5-14.)

k. O ose charging nanifold val ves.
|.  dose both unit charging valves.
m Stop vacuum punp.

n. D sconnect punp from center hose connection

0. Go to paragraph 5-16] Charging the Refrigerant System

5-16. CHARG NG THE REFRI GERANT SYSTEM

After the system has been satisfactorily evacuated, it nust be
fully charged with Refrigerant-22. (See fIg. 5-8.)

CAUTION

Never introduce liquid refrigerant into the |ow
pressure (suction) charging valve.
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[5—16. CHARGING THE REFRIGERANT SYSTEM - Continued

NOTE

The system must be evacuated before charging. Use only Refrigerant-22 to charge
the unit. If available, use recycled refrigerant.

CHARGING
MANIFOLD

VALVE
CLOSED

~ LOW PRESSURE
RN CHARGING VALVE

(CLOSED)

1 o " R22 TANK IN
™~ \ HIGH PRESSURE FL’%SJIIDON TO CHARGE
TS CHARGING VALVE
™S (OPEN)

Figure 5-8. Refrigerant Charging

a. The charging operation should be done with all covers in place except for refrigerant charging valve
access cover.

b. Check that the hose from the low pressure charging valve is connected to the compound gage side of the

charging manifold. The hose from the high pressure charging valve should be connected to the pressure gage side of
the charging manifold.

c. Connect center hose from charging manifold to a well charged drum of Refrigerant-22.

d. Loosen hose connections to the two air conditioner charging valves slightly.
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5-16. CHARG NG THE REFRI GERANT SYSTEM - Cont i nued

e. Open the two charging manifold val ves.

f. Open Refrigerant-22 tank valve slightly to allow a snal
amount of refrigerant to purge air from hoses. Ti ghten hose
connections at the air conditioner charging valves.

, G ose |low pressure (suction) charging manifold valve. Never
introduce liquid refrigerant into |ow pressure (suction) charging
val ve.

Position Refrigerant-22 tank so that liquid will be used for
charging. (Some druns nust be inverted and sone are equipped wth
a selector valve.)

. Use accurate scales to neasure and record wei ght of
Refrigerant-22 drum

j. Open Refrigerant-22 drum val ve

k. Qpen high pressure charging valve on air conditioner. Allow
liquid refrigerant to enter system until drum weight has decreased
by 2.2 pounds (1.0 Kg) or until system pressure has equali zed.

|. Cdose refrigerant drum valve and high pressure (discharge)
mani fol d val ve.

m Reset | ow pressure cut out swtch
n. Connect power at power source.

0. Turn air conditioner on and operate in cool node wth
TEMPERATURE SELECTOR set at maxi num COOLER position

. If 2.2 pounds (1.0 Kg) full charge was obtained, skip steps
. through s. If system pressure equalized prior to obtaining a
ull charge of 2.2 pounds (1.0 Kg) proceed with step g.

q. Switch refrigerant drum to gas only position

r. Be sure refrigerant drum has been switched to gas position
and open refrigerant drum valve, |ow (suction) pressure charging
mani fold valve and |ow (suction) pressure charging valve on air
condi ti oner.

S. Monitor weight of the refrigerant drum as air conditioner
conpressor pulls additional refrigerant gas into system until full
2.2 pounds (1.0 Kg) charge is obtained. Wen systemis fully
charged, immediately close refrigerant drum valve and air
condi tioner |ow pressure charging valve
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5-16. CHARA NG THE REFRI GERANT SYSTEM —Cont i nued

t. Run air conditioner in COOL node (with tenperature contro
in coolest position) for 15 m nutes.

CAUTION

Do not skip the next step.

u After 15 mnutes, observe sight glass on back of condenser

section. Be sure that the refrigeration systemis not in bypass.
Whien system goes into bypass bubbles will appear in the sight
gl ass.
o Geen center neans refrigerant noisture content is
accept abl e.

o Yellow center neans there is too nuch noisture in system
It nust be discharged, evacuated. and charged again.

o MIKy white or bubbly liquid neans system has a | ow
char ge.

o Cean bubble-free liquid around center neans the systemis
fully charged.

V. If charge is | ow add gas refrigerant.

(1) Be sure drumis switched to gas position. Cpen drum
val ve.

(2) Continue to charge until sight glass is clean and bubbl e-
free.

(3) Cdose low pressure air conditioner charging valve and
refrigerant drum val ve.

w.  Turn MODE SELECTOR switch to OFF.

Xx. Check that high and |ow pressure air conditioner charging
val ves are closed and renove charging nmani fold hoses.

y. Install charging valve access cover
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5-17. REFRI GERATI ON SYSTEM TROUBLESHOOTI NG

The two nost l|ikely mal function synptons to be reported to direct
support mai ntenance are: (1) Unsatisfactory color or bubbles
observed in the sight glass; and (2) reduced cooling capacity.

D scussion with operators and/or organizational nmaintenance
personnel as to how the synptons appeared can often be nore
informative than the synptons thensel ves.

a. Sight dass Indications. There are two indications that may
be observed in the sight glass; (1) color as a result of noisture
content in the refrigerant, and (2) vapor bubbles in the liquid
refrigerant.

(1) Color Change. A bright green color indicates that the
refrigerant is dry. As noisture content increases, the color wll
gradual ly change from chartreuse until it reaches pure yellow A
gradual change from green into chartreuse over an extended period
of tinme is normally an indication that the dehydrator is becom ng
saturated with noisture. A sudden change of color is highly
unlikely unless a rupture occurs allowing all refrigerant to
escape.

(2) Bubbles. The appearance of an occasional bubble in the
sight glass can be expected, especially when operating in a high
anbi ent tenperature. A gradual increase in the nunber and
frequency of bubbles is usually an indication that the refrigerant
charge is being lost fromthe system through a small |eak. The
nunber and frequency of bubbles will also increase if the
refrigeration system becones overheated. The sudden appearance of
nunerous bubbles is usually an indication of a serious |eak

NOTE
Whien the system goes into bypass nunerous bubbl es
will appear. This is normal. Be sure that the
refrigeration systemis under full |oad when

observing the sight glass for refrigerant condition

b Reduction in Cooling Capacity. A reduction in cooling

capacity will occur as a natural result if refrigerant is lost from
the system wth a total loss of cooling if all refrigerant is
| ost. However, in some conditions a considerable proportion of the

refrigerant nmay be |ost before the reduced cooling capacity is
noti ceabl e. Sudden or erratic reduction, or conplete |oss of
cooling capacity is often caused by the nmal function of one of the
valves in the refrigeration system Cooling capacity will also be
reduced if the refrigeration system becones overheated.
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5-18. OVERHEATI NG CHECKS.

Overheating of the refrigeration systemis often the cause of
bubbl es appearing in the sight glass, or a reduction in cooling
capacity. Adequate cooling of the hot, conpressed refrigerant
vapor in the condenser is essential to the proper operation of the
air conditioner. The follow ng checks should be nade to ensure
that overheating is not the cause of the synptons before

troubl eshooting the pressurized portion of the refrigeration

syst em

a. Be sure there is no external obstruction to air flow into
t he condenser intake screen and out of the condenser fan guard.

b. Be sure there is no obstruction within the intake screen and
fan guard.

C. Be sure there are no obstructions or an excessive build-up
of dust and dirt in the condenser coil

NOTE

Addition of paint on coils will cause an insulation
and retardation of heat transfer.

5.19.  REFRI GERANT PRESSURE CHECK.

Except in cases where it is obvious that the refrigerant charge has
been lost, the first step in troubleshooting problens in the
refrigeration system should be to check discharge and suction
pressures under operating conditions. Check pressures as foll ows:

a. Turn MODE SELECTOR switch to OFF.
b. Renove charging val ve access cover
C Connect individual pressure gages or a refrigeration

serv}cing mani fold and hoses to high (discharge) and | ow (suction)
charging (service) valves.

CAUTION

Take care that only a very snall anount of
refrigerant is allowed to escape during hose purging.

d. Loosen hose connections at gages or charging
mani f ol d.
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5-19. REFRI GERANT PRESSURE CHECK. - Cont i nued

e. Open high (discharge) pressure service valve slightly
to purge air from hose. Ti ghten hi gh pressure hose
connection at gage fitting as soon as a hissing sound is
heard.

f. Open low (suction) pressure service valve slightly to
purge air from hose. Tighten | ow pressure hose connection
at gage fitting as soon as a hissing sound is heard.

g. Open low (suction) and high (discharge) charging valves.

h. Both gages should read the sane. Check the reading with the

appropriate colum in Table 5-Z. ] If the systemis even partially
charged, the pressure should be approximtely equal to that shown
in the table for the appropriate anbient tenperature. If the

pressure is considerably less than shown in the table, the system
does not contain enough refrigerant to continue the pressure check;
proceed directly to |eak testing. (Sed_para 5-134.)

i. Turn air conditioner on and operate in COOL node wth
TEMPERATURE SELECTOR in full COOLER setting for a few m nutes.

j. Wth unit operating allow gages to stabilize. Take readings
of the two gages.

(1) If discharge and suction pressures are at, or near, the
same value, a pressure equalizer solenoid valve L2 nalfunction, or an
internal conpressor failure is indicated.

(2) If discharge pressure is low and suction pressure is
normal (see Table 5-3)]a low refrigerant charge is indicated.

(3) If discharge pressure is nornmal and suction pressure is
either high or low, failure or maladjustnent of the pressure
regul ator valve is indicated.

(4) If ice fornse on evaporator coil, or evaporator coil does
not cool, during operation, failure or malfunction of evaporator
expansion valve is indicated.

(5) If discharge pressure is high and suction pressure is
normal , a malfunction of quench valve is indicated. | f di scharge
pressure is above 540 psig, pressure relief valve nmalfunction is
al so indicated.

k. When pressure tests are conpleted, proceed with the
mai nt enance action indicated.
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Tabl e 5-2. PRESSURE- TEMPERATURE RELATI ONSHI P
OF SATURATED REFRI GERANT- 22

Tenper at ure Pressure Tenper ature Pressure
Deg F| Deg C Psi g kg/cnf |Deg F | Deg C | Psig kg/ cnd
10 -12.3 32.93 2. 315 66 18.9 114. 2 8. 029
12 -11.1 34. 68 2.439 68 20.0 118.3 8.318
14 -10.0 36. 89 2.593
16 - 8.9 38. 96 2.739 70 21.1 122.5 8.612
18 - 7.8 41. 09 2. 889 72 22.2 126. 8 8. 915
74 23.3 131.2 9.225
20 - 6.6 43. 28 3.043 76 24. 4 135.7 9.541
22 - 5.5 45. 23 3.180 78 25.6 140. 3 9. 864
24 - 4.3 47. 85 3. 364
26 - 3.4 50. 24 3.532 80 26.7 145.0 10. 195
28 - 2.2 52.70 3. 705 82 27.8 149. 8 10. 522
84 28.9 154.7 10. 877
30 - 1.1 55. 23 3. 883 86 30.0 159. 8 11. 236
32 0 57.83 4.066 88 31.1 164.9 11. 594
34 1.1 60. 51 4. 254
36 2.2 63. 27 4. 448 90 32.2 170. 1 11. 960
38 3.3 66. 11 4.648 92 33.3 175. 4 12. 332
94 34.5 180.9 12. 719
40 4.4 69. 02 4. 853 96 35.6 186. 5 13. 113
42 5.5 71.99 5. 062 98 36.7 192.1 13. 506
44 6.6 75.04 5.276
46 7.7 78. 18 5. 497 100 37.8 197.9 13.914
48 8.8 81. 40 5.723 102 38.9 203.8 14. 329
104 40.0 209.9 14. 758
50 10.0 84.70 5. 955 106 41.1 216.0 15. 187
52 11.1 88. 10 6. 257 108 42.2 222.3 15. 630
54 12.2 91.5 6. 433
56 13.3 95.1 6. 686 110 43. 3 228. 7 16. 080
58 14.5 98. 8 6. 947 112 44. 4 235.2 16. 537
114 45.6 241.9 17. 008
60 15.6 ]102.5 7.206 116 46. 7 248.7 17. 486
62 16.7 ]106.3 7.474 118 47.8 255.6 17.971
64 17.8 |110.2 7.748
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5-19. REFRI GERANT PRESSURE CHECK. - Cont i nued
Tabl e 5-3. NORMAL OPERATI NG PRESSURES
Tenper at ur es Pressure Range (psiQ)

Qut door Anbi ent |55°F(12.8°C) | 75°F(24°C) 100°F(38°C) |125°F(51.7°C
90°F(32°C) 60- 70 62-72 70- 80 80- 95
Return Air to Suction Suction Suction Suction
Unit (Dry Bul b) J205-220 225- 245 305- 325 400- 425

D schar ge D schar ge D schar ge D schar ge
80°F(27°C) 60- 70 60- 70 65- 75 70- 80
Return Air to [Suction Suction Suction Suction
Unit (Dry Bul b) |185-205 215- 235 290- 310 385-415

D schar ge D schar ge D schar ge D schar ge
5- 20. EVAPORATOR CO L.
The evaporator coil is located in the upper right front section of

the air conditioner. (See frg. 5-9.) For cleaning instructions
and inspection of installed itens see paragraph 4-37]

D sconnect input power from the air conditioner
before perform ng mai ntenance on any part of the
electrical system The voltages used can be |ethal.

a. Renoval .

(1) Disconnect power at power source.
(2) Renove eight screws and top front cover.
(3) Renove six screws, |ock washers, and supply air |ouver.

(4) Renove mst elimnator by lifting out of wunit.
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Figure 5-9. Evapor at or Coi |
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5-20. EVAPORATOR Cd L. - Conti nued

(5) Discharge and purge the refrigerant system per paragraphs

[5-171] and 5-12.

(6) Unwap insulation on joints to be debrazed.

7) Debraze tube connections at elbow and expansion valve
(para 5-13). Take care that expansion valve is not damaged during
debrazi ng operations.

(8) Renove top two flat head screws that attach coil to
housi ng. Renove side two flat head screws and two each screws,

| ock washers, and flat washers that attach the m st elimnator
hol der and coil to the housing.

When handling coils wear gloves to avoid cuts and
reduce fin damage on the coil.

(9) Slip evaporator coil and mst elimnator holder up and
out of wunit.

b. Repl ace. If coil is defective replace it.

When handling coils wear gloves to avoid cuts and
reduce fin damage on the coil.

C. I nstallation.

(1) Carefully position evaporator coil and mst elimnator
hol der.

(2) Secure mst elimnator holder and evaporator coil to
housing with four flat head screws. Secure evaporator coil to
housing wth two each screws, |ock washers, and flat washers. The
four holes in the mst elimnator holder match the bottom four
holes in the coil.

(3) Align tubing connections to el bow and expansion val ve.
Braze joints in accordance wth [paragraph 5-13.] Take care that
expansion valve is protected during brazing operation.

(4) Replace dehydrator. (See [para 5-30.)
(5) Leak test coil, dehydrator, newy brazed joints, and

joints in the area of newWwy brazed joints pef _paragraph 5-14]
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5-20. EVAPORATOR CA L. -Conti nued

(6) Rewap insulation that was renoved prior to debrazing.

(7) Slide mst elimnator into its holder. TOP mark nust be
up and air flow arrows nust point away from coil.

(8) Install supply air louver and top front cover.

(9) Evacuate and charge refrigeration system in accordance
W t h [paragraphs 5-15] and 5-16.

5-21. EXPANSI ON VALVE ( PRI MARY) .

The (primary) expansion valve is factory set at a superheat of
6 x1/2°F (3.3 +x0.3°C) at 32°F (0°C) bath tenperature. Do not
attenpt field adjustnment of the valve.

a. Renoval . (See[f1qg. 5-10.)
(1) D sconnect power at power source.
(2) Renove top front cover (para 4-11).

(3) Discharge and purge refrigeration system per [paragraphs]
5-11 and 5-12.

(4) Unwap insulation from joints of expansion valve.

(5) Soften thermal mastic in the bulb well using a cloth
wung out in hot water, a heat lanp, or heat gun if necessary and
wi thdraw bulb from bulb well.

(6) Debraze three tube connections to valve.

(7) Renove valve from unit.

b. Repl ace. I f expansion valve is suspected bad replace it.
c. lInstallation.

(1) Place expansion valve in unit and align tubing ends.

(2) Protect valve from overheating during brazing operations.
Direct flanme away from valve body and wap valve body with wet
rags.

(3) Braze joints in accordance w th[paragraph 5-13]
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5-21. EXPANSI ON VALVE (PRI MARY). - Conti nued
(4) Replace dehydrator. (See [para 5-30.)

(5) Leak test all newy connected joints and all tube
connections in the area.

(6) Rewrap insulation at expansion valve joints.
(7) Install sensing bulb in bulb well.

(a) Insert approximately one ounce of thermal mastic in
bulb well.

. (b) Insert sensing bulb from expansion valve into bulb
wel | .

(c) Mowve bulb back and forth to distribute the mastic.

(d) Set bulb about one inch (2.5 cm beyond open end of
bulb well.

(8) Install top cover (para 4-113).

(9) Evacuate and charge the refrigeration system in
accordance w th [paragraphs 5-715] and 5-16.

5- 22. EXPANSI ON VALVE ( QUENCH) .

The |iquid quench expansion valve is factory set at a superheat of
16 £1/2°F (8.9 +0.3°C) at 32°F (0°C) bath tenperature. Do not
attenpt field adjustnment of this valve.

a. Renoval . (See[f1g. 5-711.)
(1) Di sconnect power at power source.
(2) Renove top rear cover (para 4-17).

(3) Discharge and purge refrigeration system per[paragraphs
5-11 and 5-12.

(4) Unwap insulation from joints of the expansion valve.

(5) Soften the thermal mastic in bulb well using a cloth
wung out in hot water, a heat |lanmp, or heat gun if necessary and
withdraw the bulb fromthe well.
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5- 22. EXPANSI ON VALVE ( QUENCH). - Cont i nued

(6) Debraze two tube connections to valve. If flush bushing
is to be reused, renove it fromold val ve.

(7) Renobve two screws, post spacers, brackets, and |ock nuts.

(8) Renove valve from the unit.

b. Replace. |f expansion valve is suspected bad replace it.
C. Install ation.

(1) Install flush bushing in valve.
(2) Place expansion valve in unit and align tubing ends.

(3) Protect valve from overheating during brazing operations.
Direct flame away from val ve body and wap valve body wth wet rag.

(4) Braze joints in accordance w th[paragraph 5-13]

(5) Secure valve to housing with two each screws, post
spacers, brackets, and |ock nuts.

(6) Replace dehydrator. (See[ para 5-30.)

(7) Leak test all newly connected joints and all tube
connections in the area.

(8) Rewrap insulation at expansion valve joints.
(9) Install sensing bulb in bulb well.

(a) Insert approximately one ounce of thermal mastic in
bulb well.

(h) Insert sensing bulb from the expansion valve into bulb
wel | .

(c) Move bulb back and forth to distribute the mastic.

(d) Set bulb about one inch (2.5 cm) beyond open end of
bulb well.

(10) Install top rear cover (para 4-11).

(11) Evacuate and charge the refrigeration system in
accordance w th [paragraphs 5-715] and 5-16.
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5-23. SOLENO D VALVES.

See [paragraph 4-38 fpbr testing and solenoid coil replacenent.

a. Renoval. (See fig. 5-12.)

(1) Disconnect power at power source.

(2) Renove top rear cover ([para 4-7117).

NOTE
If only the coil is bad, it can be replaced w thout
breaking into the refrigeration system (See para

4-38.)

(3) Discharge and purge refrigeration system per [ paragraphs|
5-11 and 5-12.

(4) D sconnect connector plug.

(5) Renove top nut that attaches coil to valve body and
renove data plate, coil, and connector assenbly.

(6) Cut plastic tie down straps as necessary to renove
sol enoi d val ve cabl e.

(7) If connector plug is to be reused unsolder it from |eads.

(8) If grommet is to be reused renove it fromold coil
assenbl y.

(9) Be sure that refrigerant has been discharged.

(10) Renove two screws that attach tube and plunger assenbly
to val ve body. Renove tube and plunger assenbly, and then all
ot her renovable internal conponents from val ve body.

(11) Renobve hardware that attaches valve body to the housing.

(12) Debraze joints of refrigerant tubing from val ve body
(para 5-1B) and renove val ve body.

b. Replace. If solenoid valve is suspected bad replace it.
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5-23. SOLENO D VALVES. - Cont i nued

C. Install ati on.

(1) Disassenble all renovable conponents from new val ve.

(2) Install flush bushings in valve body. Be sure dry
nitrogen is flowi ng through system then position valve body and
braze joints of refrigerant tubing to val ve body.

(3) Secure valve body to housing with hardware and brackets
shown on fligure 5-17]]

(4) Reassenble internal conponents in the valve body and
install the tube and plunger assenbly, and two attaching screws.

(5) Install coil and connector assenbly, data plate, and
attaching nut on val ve body.

(6) Connect connector plug.
(7) Replace dehydrator. (See [para 5-30.)

(8) Leak test all newy connected joints and all tube
connections in the area.

(9) Secure wires to existing harnesses with new plastic tie
down straps or lacing cord.

(10) Install top rear cover (para 4-11).

(11) Evacuate and charge the refrigerant system in accordance
wi t h [paragraphs 5-715] and 5-16.
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5-24. PRESSURE REGULATOR

The pressure regulator is located in the rear (conpressor/
condenser) conpartnent just below the actuating cylinder. The
pressure regulator is factory set at 68 psig and sealed so that it
Is not field adjustable.

a. Renoval . (See frg. 5-13.)

(1) D sconnect power at power source.

(2) Renove top front and rear covers (para 4-117).

(3) Discharge and purge refrigeration system per [ paragraphs]
5-11 and 5-12.

(4) Renove screw, |ock washer, clanp, and post spacer.

(5) Debraze two tube connections and renbve pressure
regul at or.

b. Repl ace. If pressure regulator is suspected bad replace it.
C. Install ation.

(1) Slip pressure regulator in place.

(2) Protect pressure regulator from overheating during
brazi ng operations. Direct flame away from val ve body and wap
val ve body with a wet rag.

(3) Braze two joints in accordance w th[paragraph 5- 13]

(4) Replace dehydrator. (See[para 5-30.)

(5) Leak test newy connected joints and all connections in
the area.

(6) Secure pressure regulator with a screw, |ock washer,
cl anp and post spacer.

(7) Install top front and rear covers [para 4-113).

(8) Evacuate and charge the refrigeration system in
accordance wth [paragraphs 5-15] and 5-16.
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5-25. ACTUATI NG CYLI NDER.

The actuating cylinder is located in the rear (conpressor/
condenser) conpartnent.

a. Renoval . (See[f1qg. 5-T4.)

(1) Di sconnect power at power source.

(2) Renove top front and rear covers (para 4-17).

(3) Discharge and purge refrigeration system per[ paragraphs|
5-11 and 5-12.

(4) Renove screw from the nechanical post assenbly and slip
the push-pull cable wire |oose. Take care not to |ose nechani cal
post .

(5) Disconnect actuator cylinder fromthe flare nut on el bow

(6) Renove two nuts and |ock washers and slip actuator
cylinder out of the unit.

b. | nspect / Repl ace. I nspect actuating cylinder for defects and
broken or m ssing parts. Repl ace if defective.

C. Installation/Adjustnent.

(1) Align studs on actuating cylinder with holes in bul khead
and secure with two each | ock washers and nuts.

(2) Connect swivel elbow flare nut to actuating cylinder.
(3) Loose assenble control cable and nechanical post.
(4) dose condenser discharge air |ouvers.

(5) Pull wire from push-pull cable tight and tighten screw in
mechani cal post assenbly.

(6) Replace dehydrator. (See [para 5-30.)

(7) Leak test newy connected joints and all connections in
the area.

(8) Install top front and rear covers [para 4-11).

(9) Evacuate and charge the refrigeration systemin
accordance w th [paragraphs 5-15] and 5-16.
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5- 26. PRESSURE SW TCHES.

The H GH PRESSURE switch S4 and LOW PRESSURE switch S5 are |ocated
on the front of the unit below the control nodule and junction box.

(See fig. 5-T15.)

HIGH PRESSURE SWITCH
REFRIGERANT CONNECTION

LOW PRESSURE SWITCH
REFRIGERANT CONNECTION

LOCK WASHER(2!
SCREW .2,

% e Z o LOCK WASHER.2)
v// / '
LOW PRESSURE [ \

SWITCH S5

\—HIGH PRESSURE

SWITCH 54

Figure 5-15. Pressure Switches
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5- 26. PRESSURE SW TCHES. - Cont i nued

a. | nspect.

(1) D sconnect power at power source.

(2) Renove control nodule and junction box (para 4-21] and 4-
26) . It is not necessary to totally renove all wre connections
and capillary line so long as the junction box can be pulled out
enough to gain access to the pressure swtches. Support the
junction box so that wires and capillary line are not danmaged.

(3) Renove front and rear top covers (para 4-11).

(4) Inspect pressure switches for visible signs of danmage.
b. Test.

(1) Tag and disconnect wres to pressure swtches.

(2) Press reset button on the switch. Use a continuity
tester or nultineter to check for continuity between termnals 1

and 2 on each swtch. If there is continuity the switch is
properly cl osed. If no continuity is found on either switch, press
and rel ease the reset button again on that swtch. If there is
still no continuity, that switch nust be replaced.

c. Renobval. Assunming that steps a. (1), (2), and (3) and b.
(1) above have been done proceed as foll ows.

(1) Discharge and purge refrigeration system per [ paragraphs]
5-11 and 5-12.

(2) If HHGH PRESSURE switch is to be replaced, renove
conditioned air supply louver [[para 4-T4) for access to nounting
SCrews.

(3) Disconnect flare nut at end of capillary line from swtch
to be repl aced.

(4) Renove two screws and | ock washers from switch to be
repl aced.

(5) Carefully renove switch and capillary Iine.
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5-26. PRESSURE SW TCHES. - Cont i nued

d. Replace. Replace pressure switch found defective during
i nspection or test.

e. Installation.

(1) Insert capillary line through grommeted hole in bul khead.
(2) Connect flare nut.
(3) Secure switch with two screws and |ock washers.

(4) Carefully coil capillary line and position so it wll not
touch junction box when it is reinstalled.

(5) See tags and wiring diagran_ figure 4-4 and connect wre
| eads. Renove tags.

(6) Replace dehydrator. (See [para 5-30.)

(7) Leak test newy connected joints and all connections in
the area.

(8) Install junction box and control nodule (para 4-21] and 4-
26) .

(9) Install conditioned air supply louver (para 4-14) if it
was renoved.

(10) Install top front and rear covers [(para 4-11).

(11) Evacuate and charge the refrigeration systemin
accordance w th [paragraphs 5-15 and 5-16.

5-27.  SERVICE (CHARG NG VALVES.

The service (charging) valves are located in the rear

(conpressor/condenser) conpartnent. They are accessible through
the top rear cover by renobving the refrigerant charging valve
access cover.

a. Renoval . (See[f1g. 5-716.)

(1) Di sconnect power at power source.

(2) Renove top rear cover (jpara 4-17).
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5-27. SERVI CE (CHARG NG VALVES. - Cont i nued

(3) Discharge and purge refrigeration system per paragraphs

[5-17] and 5-12.

(4) Renove screw, |ock washer, flat washer, and |oop clanp
fromthe valve to be repl aced.

(5) D sconnect flare nut from valve to be replaced and renove
valve fromunit.

b. | nspect/ Repl ace . I nspect service valves for danmage and
replace if suspected bad.

C. Install ation.

(1) Slip valve in place and tighten flare nut.

(2) Secure wth screw, |ock washer, flat washer, and | oop
cl anp.

(3) Replace dehydrator. (See [para 5-30.)

(4) Leak test newly connected joints and all connections in
t he area.

(5) Install top rear cover (para 4-11).

(6) Evacuate and charge the refrigeration systemin
accordance wth [paragraphs 5-15] and 5-16.

5-28. PRESSURE RELI EF VALVE.

The pressure relief valve is located in the rear (conpressor/
condenser) conpartnent.

a. Renoval . (See[f1qg. 5-17.)

(1) D sconnect power at power source.

(2) Renove top rear cover (jpara 4-17).

(3) Discharge and purge refrigeration system per [ paragraphs]
5-11 and 5-12.

(4) Renove screw, |ock washer, flat washer, and |oop clanp.

(5) Use two wenches, one to hold fitting and the other to
renmove val ve. Unscrew valve and renove it fromunit.
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5-28. PRESSURE RELI EF VALVE. - Conti nued

b. Lnspect/Replace. I nspect pressure relief valve for damage
and replace if suspected bad.

C. Install ation.

(1) Use two wenches, one to hold fitting and the other to
tighten val ve. Screw valve into fitting.

(2) Secure valve with a screw, |ock washer, flat washer, and
cl anp.

(3) Replace dehydrator. (See [para 5-30.)

(4) Leak test newy connected joints and all connections in
the area.

(5) Install top rear cover (para 4-11).

(6) Evacuate and charge refrigeration system in accordance
wi t h [paragraphs 5-15] and 5-16.

5-29. CONDENSER COl L.

The condenser coil is |ocated across the rear of the unit. For
cl eaning instructions seg paradgraph 4-39]

a. Renoval. (See [f1g. 5-18.)

(1) D sconnect power at power source.

(2) Renove top rear cover (Jpara 4-11).
NOTE

The six screws on the vertical frames of the
condenser air inlet guard secure the condenser coil
to the air conditioner housing.

(3) Renove condenser air inlet guard.

(4) Discharge and purge refrigeration system per[paragraphs]
5-11 and 5-12.

(5) See [paragraph 5-3Z]and renpbve conpressor.

(6) Renove auxiliary power input connector J11 from upper
rear corner and place cable end out and over side of unit.
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5-29. CONDENSER Cd L. - Cont i nued

(7) Disconnect flare nut nearest the sight glass from
dehydr at or.

(8) Renove sight glass nounting plate
(9) Renove clanps from the receiver

(10) Debraze reducer coupling from |ower connection on the
coi l .

(11) Debraze reducer coupling from upper connection on the

coil.

When handling coils wear gloves to avoid cuts and
reduce fin damage.

(12) Carefully Iift condenser coil and receiver up and out of
unit.

(13) Place old coil along side of new coil so that the
recei ver can be debrazed and brazed to the new coil

b. Replace. If coil is defective replace it.
C. Installation.

(1) Renove (debraze) receiver. Braze receiver to new coil.

When handling coils wear gloves to avoid cuts and
reduce fin danmage.

(2) Carefully place coil into position in unit.

(3) Align holes and secure the coil and condenser air inlet
guard with six pan head screws through back of unit housing.

(4) Braze |lower and upper reducer couplings with attached
hardware to coil

(5) Replace dehydrator with a new one and connect flare
fittings.

(6) Install receiver clanps and sight glass nounting plate.

(7) See paragraph 5-32 and install conpressor.
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5-29. CONDENSER CO L. - Cont i nued

(8) Install auxiliary power input connector J11.

(9) Leak test newy connected joints and all connections in
t he area.

(10) Install top rear cover (para 4-711).

(11) Evacuate and charge the refrigeration system in
accordance wth [paragraphs 5-15] and 5-16.

5-30. DEHYDRATOR (FI LTER/ DRI ER) .

The dehydrator (filter-drier) is located in the rear
(conpressor/condenser) conpartnment. Replace the dehydrator
whenever the refrigerant system is opened for any reason.

a. Renoval. (See[frg. 5-719.)

(1) Di sconnect power at power source.

(2) Renove top rear cover (jpara 4-117).

(3) Discharge and purge refrigeration system per paragraphs
[5-T1] and 5-12.

(4) Renove screws and nounting clanps.

(5) Disconnect two flare nuts and renove dehydrator from
unit.

b. I nspect/ Repl ace. | nspect dehydrator for damage and repl ace
i f suspected bad. Always replace dehydrator if refrigeration
system is opened for any reason.

C. Install ation.

CAUTION

Repl acenent dehydrators are packaged with sealing
caps on the flare fittings to prevent noisture

contam nation of the desiccant filtering nedia.
Renove these caps immediately prior to installation.

Never install a dehydrator from which caps have been
renoved for an extended or unknown period of tine.
(1) Connect flare fittings to each end of dehydrator.

(2) Install nounting clanps.
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5-30. DEHYDRATOR (FILTER/ DRI ER). - Conti nued

(3) Leak test newy connected joints and all connections i

the area.
(4) Install top rear cover (para 4-11).

(5) Evacuate and charge the refrigeration system in
accordance w th [paragraphs 5-15 and 5-16.

FRONT——

Figure 5-19. Dehydrator (Filter/Drier)
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5-31. LI QUI D | NDI CATOR (SI GHT GASS).

The Liquid Indicator (sight glass) is located in the rear
(conpressor/condenser) conpartnent. It can be seen on the left
rear outside face of the unit.

a. Renoval . (See[f1qg. 5-20.)
(1) D sconnect power at power source.
(2) Renove top rear cover ([para 4-17).

(3) Discharge and purge the refrigeration system per
[paragraphs 5-171 and 5-12.

(4) Renove screws, |ock washers, and nounting plate.
(5) Debraze joints and renove |iquid indicator.
b. Repl ace. Replace liquid indicator if suspected bad.

C. Install ati on.

(1) Place liquid indicator in unit and align tubing ends.

(2) Protect liquid indicator from overheating during brazing
oper ati ons. Direct flanme away from liquid indicator body and wap
l[iquid indicator body with wet rags.

(3) Braze joints in accordance w th[paragraph 5-13]

(4) Secure liquid indicator with screws, |ock washers, and
nmounting plate.

(5) Replace dehydrator. (See [para 5-30.)

(6) Leak test all newly connected joints and all tube
connections in the area.

(7) Install top rear cover (para 4-11).

(8) Evacuate and charge the refrigeration system in
accordance wth [paragraphs 5-15] and 5-16.
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5-32. COVPRESSOR.

The conpressor and notor assenbly are hernetically sealed in a
nmet al canister. The crankcase heater elenment, related parts, and
the electrical connector are attached to the canister externally
and may be replaced wi thout opening the refrigeration pressure
system The conpressor is located in the rear
(conpressor/condenser) conpartnent. (See fig. 5-21.)

D sconnect input power to the air conditioner before
perform ng any maintenance to the electrical system
Vol t ages used can be |ethal. Shutting the unit off
at the control nodul e does not disconnect power to
t he conpressor heater.

a. | nspect/ Test. El ectrically test heater elenment, wring
harness, and notor as foll ows:

(1) D sconnect input power at its source.

(2) Renove top rear cover (jpara 4-11).

(3) Disconnect wiring harness by renoving P10 from J10
(l ocated on conpressor junction box).

(4) Renobve conpressor junction box cover.

(5) Inspect internal wiring in conpressor junction box to
ensure no wires are broken or grounded.

(6) Use a continuity tester or multineter set on |owest OHVS
scale to check for continuity between pins G and F in
connector J10. If there is no continuity between these pins,
heater is bad and should be repl aced.

(7) Check continuity between pins D and E, if there is no
continuity between these pins and the conpressor has had tine to
cool down, the conpressor notor internal overload switch (S8) is
bad, replace conpressor.

(8) Check continuity between pins A and B, B and C, and A and

C.  There should be continuity between each pair of pins. If there
is no continuity the conpressor notor is bad, replace conpressor.
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5-32. COVPRESSCR. - Cont i nued

(9) Check continuity between pins A B, and C and the
conpressor body. No continuity should exist. If continuity exists
the conpressor is bad, replace conpressor.

(10) Inspect J10 connector for |oose, broken, or otherw se
damaged pins or threaded connections. Repl ace connector if bad.

b. Repai r/ Repl ace.

(1) Heater. (Refrigerant system discharge is not required.)

(a) Assumi ng that power has been disconnected at power
source and covers have been renoved during access and testing
proceed as follows:

(b) Tag and disconnect heater leads from pins F and G of
J10. Pull |eads out through grommet hole in side of junction box.

(c) Pull heater from nounting tube clip on |Iower side of
conpr essor.

(d) Place new heater in nmounting tube clip.

o (e) Run wires through gronmmet hole in conpressor junction
OX.

(f) See wiring diagram figure 4-4 and tags on renoved
heat er . Connect heater leads to J10 pins F and G

(2) Connector. (Refrigerant system discharge is not
required.)

(a) Assumi ng that power has been disconnected at power
source and covers have been renoved during access and testing
proceed as foll ows:

(b) Renove retaining hardware from connector. Pull _
connector out of junction box to gain access to sol der connections.

(c) Tag and unsol der wres.

(d) Using tags and wiring diagraniiigure 4-4] solder wres
to new connector. Renove tags.
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(e) Secure connector to conpressor junction box with screws
and | ock washers.

(3) Conpressor. (See [frg. 5-21.) Two people are required
for conpressor renoval

(a) Assuming that power has been disconnected at power
source and that covers have been renpved during access and testing
proceed as foll ows:

(b) Discharge and purge refrigerant system per[_paragraphs]
5-11 and 5-12.

(c) Debraze tube connections to conpressor (para 5-13).

(d) Lift or tilt air conditioner to gain access to
under si de of housi ng.

(e) Loosen access cover screws and swing the four access
covers out of the way.

(f) Renove four sets of conpressor attaching hardware.

If conpressor is being renoved due to burnout, use

care when lifting to avoid touching conpressor
sl udge. Acid in sludge can cause burns.

(g) Carefully lift conpressor fromunit.

(h) Check conpressor, usingthe follow ng procedure to see
if a notor burnout is indicated.

« After renoval of a bad conpressor from refrigeration
system renove all external tubing and tip
conpressor toward discharge port to drain a snal

guantity of oil into a clear glass container

e |If oil is clean and clear, and does not have a burnt
acid snell, the conpressor did not fail because of
mot or bur nout . If a burnout is not indicated
proceed to c. (lInstallation).

e If oil is black, contains sludge, and has a burnt
acid odor, the conpressor failed because of notor
bur nout .
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CAUTION

Wien a hernetic nmotor burns out, the stator w nding
deconposes form ng carbon, water and acid which
contam nates refrigerant systens. These contam nates
nmust be thoroughly renoved from the system to prevent
repeated notor failures. Mot or burn out nay al so
cause damage to the air conditioner electrical

system The follow ng clean up procedures nust be
followed in any case of conpressure notor burnout.

(i) Perform renoval procedure (step (3), preceding page).

) Renmove the dehydrator (para 5-30)]. Do not replace wth

(i
a neM/de%ydrator at this tine.

(k) Flush the refrigerant system with refrigerant sol vent

R-114 dichlorotetrafluroethane (National Stock Nunmber 6830-00-782-

6512) .

Fl ushi ng shoul d be done under a pressure of 8 to 12 psig

(.56 to .84 kg/cnf), using a punp of approximately 1/3 horsepower.
The R-114 may be recirculated if run through a 10 mcron filter.

Procedures for flushing the system are as foll ows:

e Refer to[figure 5-22] and connect the discharge |ine
of the punp to the tubing at point 1. Connect the
recovery line to the tubing at point 2. Leave the
suction line service valve (point 3) closed. Cap
the tubing at points 4 and 5.

e Start the punp and flush the line for approximtely
10 mnutes then turn the punp off.

« Renobve the recovery line from point 2 and cap the
tubing at point 2.

« Connect the recovery line to the valve at point 3
and open the suction line service valve.

e Start the punp and flush the line for approximately
10 mnutes, then turn the punp off.

« Disconnect the bypass solenoid valve plug P8 from
receptacle J8.
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Energi ze the bypass sol enoid valve by applying 24
volts dc across pins A and B of plug P8.

Start the punp and flush the Iine for approxi mately
10 mnutes, then turn the punp off.

Switch the punp lines so that the discharge line is
connected to the valve at point 3 and the recovery
line is connected to the tubing at point 1.

Start the punp and flush the line for approximately
10 mnutes, then turn the punp off.

Close the suction |line service valve and nove the
di scharge line fromthe valve at point 3 to the
tubing at point 2.

Start the punp and flush the [ine for approxi mately
10 mnutes, then turn the punp off.

De-energi ze the bypass sol enoid val ve by
di sconnecting the dc voltage source from pins A and
B of plug P8.

Start the punp and flush the line for approxi mately
10 m nutes, then turn the punp off.

Uncap the tubing at points 4 and 5.

Di sconnect the punp discharge line from the tubing
at point 2 and connect it to the tubing at point 5.

D sconnect the recovery line from the tubing at
point 1 and connect it to the tubing at point 4.

Cap the tubing at points 1 and 2.

Start the punp and flush the Iine for approxinately
10 m nutes, then turn the punp off.

Move the punp discharge line from the tubing at
point 5 to the valve at point 6. Cap the tubing at
poi nt 5.

Open the discharge |ine service valve.

Start the punp and flush the line for approxi mately
10 mnutes, then turn the punp off.
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e Switch the punp lines so that the discharge line is
connected to the tubing at point 4 and the recovery
line is connected to the valve at point 6.

e Start the punp and flush the line for approximtely
10 m nutes, then turn the punmp off.

e Renove the cap fromthe tubing at point 2.
Di sconnect the punp discharge line from the tubing
at point 4 and connect it to the tubing at point 2.
Cap the tubing at point 4.

e Disconnect the pressure equalizer solenoid valve
plug P9 from receptacle J9.

e Energize the pressure equalizer solenoid valve by
applying 24 volts dc across pins A and B of plug P9.

e Start the punp and flush the line for approximtely
10 minutes, then turn the punmp off.

e Renove the cap fromthe tubing at point 5.

e Renove the punp discharge line from the tubing at
point 2 and connect it the tubing at point 5.

e Renove the recovery line fromthe valve at point 6
and connect it to the tubing at point 2. Cl ose the
val ve at point 6.

e Start the punp and flush the line for approxi mately
10 minutes, then turn the punmp off.

e De-energize the pressure equalizer solenoid valve by
removing the voltage source frompins A and B of
plug P9.

e Disconnect the discharge and recovery lines from the
tubing and renove all caps from the tubing.

(1) Refer to[figure 5-27] and purge the system with nitrogen
at approximately 30 psig (2.11 kg/cnf) as follows:

e Mke sure caps are off the tubing at all points and
that the suction and discharge |line service valves
are open.
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e Connect the nitrogen line to the tubing at point 1

and release nitrogen into the system for
approximately 5 mnutes or until noisture ceases to
be discharged from the system

Energi ze the bypass sol enoid valve by applying 24
volts dc across pins A and B of plug PS8.

Rel ease nitrogen into the system for approxinmately 5
mnutes or until noisture ceases to be discharged
fromthe system

Renove the nitrogen line fromthe tubing at point 1
and connect it to the tubing at point 2. Rel ease
nitrogen into the system for approximately 5 mnutes
or until noisture ceases to be discharged fromthe
system

De-energi ze the bypass solenoid valve and rel ease
nitrogen into the system for approximately 5 mnutes
or until noisture ceases to be discharged fromthe
system

Energi ze the pressure equalizer solenoid valve by
applying 24 volts dc across pins A and B of plug P9.

Rel ease nitrogen into the system for approxinmately 5
mnutes or until noisture ceases to be discharged
fromthe system

Renove the nitrogen line from the tubing at point 2
and connect it to the tubing at point 5. Rel ease
nitrogen into the system for approximately 5 mnutes
or until noisture ceases to be discharged fromthe
system

De-energi ze the pressure equalizer solenoid valve
and release nitrogen into the system for
approximately 5 mnutes or until noisture ceases to
be discharged from the system

Renove the nitrogen line fromthe tubing at point 5
and connect it to the tubing at point 4. Rel ease
nitrogen into the system for approximately 5 mnutes
or until noisture ceases to be discharged fromthe
system
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e Renove the nitrogen line fromthe tubing at point 4
and connect it to the valve at point 6. Rel ease
nitrogen into the system for approximately 5 mnutes
or until noisture ceases to be discharged fromthe
system

e Renove the nitrogen line fromthe valve at point 6

and connect it to the valve at point 3. Rel ease
nitrogen into the system for approximately 5 mnutes
or until noisture ceases to be discharged fromthe
system

e Renove the nitrogen line fromthe valve at point 3.

e Cose the suction line and discharge |ine service

val ves.

e Cap all open tubing until installation of new
conponent s.

e Replace dehydrator ([para 5-30).

e Reconnect plugs P8 and P9 to receptacles J8 and J9
respectively.

C. Installation. (See [frg. 5-21.)

CAUTION

The conpressor is supplied with a conplete charge of
oi | . Take care that oil is not |ost when handling
and installing conpressor.

(1) Install eight rubber nounting washers in nounting
hol es of air conditioner housing and conpressor nounting feet.

NOTE
If any refrigeration piping was disconnected with the
conpressor renoval, transfer the piping to the
repl acenent conpressor before installing it in the
air conditioner.

(2) Carefully set conpressor down into unit and install four
flat washers and cap screws.

(3) Tip unit up slightly and install four flat washers and
l ock nuts from bottom

(4) Tighten all four sets of mounting hardware.
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(5 Swing four access covers into place and tighten screws.

(6) Braze tube connections in accordance w th[paragraph 5-13]

(7) Replace dehydrator. (Not necessary if replaced after
refrigerant system cleaning and purging.)

(8) Connect P10 connector.

(9) Leak test newy connected joints and all connections in
t he area.

(10) Install top rear cover (para 4-11).

(11) Evacuate and charge the refrigeration system in
accordance w th [paragraphs 5-15] and 5-16.

5-38. TUBI NG AND FI TTI NGS.

The refrigeration system contains a nunber of pieces of copper
tubing in a variety of material grades, sizes, |engths, and shapes,
and a nunber of elbows, tees and adapters in several sizes.

(oserve the followi ng when replacing any piece of tubing or fitting

in the system

Be sure the refrigeration systemis fully discharged
and purged, and that dry nitrogen is flow ng through
the systemat a rate of 1-2 cfm (0.028 - 0.057

m/ m nute) before brazing or debrazing

Test/ Repl ace.

a. Repl ace tubing and fittings only with equal naterial, grade,
size, length, and shape as the item renoved.

b. Leak test the entire refrigeration system in accordance wth
[paragraph 5-14 hfter any replacenent action that required brazing.

C. Repl ace the dehydrator and |eak test the dehydrator flare
fittings as the final step in any maintenance action that required
the refrigeration pressure systemto be opened.

d. Evacuate and charge the refrigeration system in accordance
wi t h [paragraphs 5-15] and 5-16 after all other maintenance actions
are conpl et ed.

5- 83/ (5-84 bl ank)
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CHAPTER 6
GENERAL SUPPORT MAI NTENANCE | NSTRUCTI ONS

Sect i on/ Par agr aph

Repair Parts Special Tools, TMXE, and
Support Equipment . . . . . . . .. ..o

General . . ... [6-1]
Aut hori zed General Support Mintenance
Actions . . . . . |l
General . . . .. [6- 2]
Housing . . . . . . . . . . ... [6- 3]

Section | REPAIR PARTS SPECI AL TOOLS, TME
AND SUPPCRT EQUI PVENT

6-1. CGENERAL.

Repair parts are listed and illustrated in TM 5-4120-383-24P. No
special tools are required for general support maintenance of the
air conditioner. Test, nmaintenance, and diagnostic equi pnent
(TMDE), and support equi pnent, include standard electrical test
equi prent, and standard pressure and vacuum gages, vacuum punps,
and servicing manifolds found in any general support maintenance
refrigeration shop

Section Il AUTHORI ZED GENERAL SUPPORT
MAI NTENANCE ACTI ONS

6-2. GENERAL.

The only itens restricted to general support maintenance |evel by
the Maintenance Allocation Chart (MAC) are the repair of

repl acement of insulation or lifting fittings on the housing, and
repl acement of the cabinet base. However, general support

mai nt enance may be called upon, at tinmes, to performany or all of
the MAC itens listed for organizational and direct support

mai nt enance for rehabilitation or overhaul of an air conditioner.
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6- 3. HOUSI NG

See [paragraph 4-4T1 fior inspection and service of the housing.

a. Repair.

(1) Repairs are limted to rework of broken or cracked welds,
strai ghtening of bent or dented sheet netal and repl acenent of
handl es, gaskets, insulation, and rivnuts and sone snmall sheet
nmetal parts by drilling out rivets and installation of replacenent
parts.

(2) Disassenble unit as necessary and nmake repair as
i ndi cat ed.

(3) Gasket and insulation replacenent.

(a) Use only gaskets, insulation, or nane plates identified
in TM 5-4120- 383- 24P

NOTE
An initial supply of adhesive is supplied as Item 2,

Section Il, Expendable Supplies and Materials List.
(See [Appendi x_E.|)

(b) Renove as much old gasket or insulation material as
possible by pulling or scraping it away from the netal surface.

Acetone and nethyl-ethyl ketone (MEK) are flanmable
and their vapors can be expl osive. Repeat ed or

prol onged skin contact or inhalation of vapors can be
t oxi c. Use a well-ventilated area, wear gloves, and
keep away from sparks or fl ane.

(c) Soften and renove old adhesive and gasket residue,
usi ng acetone or nethyl-ethyl (MEK) and a stiff brush

(d) Coat the mating surfaces of the netal and gasket wth
adhesi ve. Let both surfaces air dry until the adhesive is tacky
but will not stick to fingers.

(e) Starting with an end, carefully attach the gasket to
the netal. Press into firmcontact all over

(f) Mnor dents and bent edges can be straightened using
comon sheet netal repair procedures.

(g) Should touch up or refinishing be necessary, see TM
43-0139.
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6- 3. HOUSI NG. - Cont i nued

b. Repl acenent .

(1) Housing replacenent requires total unit disassenbly.
Normally if the unit is damaged to this extent it should be
repl aced.

(2) If housing replacenent is attenpted see individua

installation instructions of conponents for reinstallation of itens
removed

6-3/ (6-4 bl ank)






APPENDI X A
REFERENCES

fA-1.

SCOPE

This appendix lists all
manual s referenced

FORMS

Recomended Changes to

Publ i cati ons and Bl ank Forns

Hand Recei pt

Equi pnrent | nspection and
Mai nt enance Wor ksheet

Qual ity Deficiency Report

TECHNI CAL  MANUALS.

Painting Instructions for
Field use

Hand Recei pt Manual

Organi zational, Direct
Support, and Ceneral
Support Mai nt enance
Repair Parts and Speci al
Tool s Li st

Procedures for
Destruction of Equi prment
to Prevent Eneny Use

Adm ni strative Storage of
Equi pnent

f orns,
in this manual .

TMVb-4120- 383- 14

field manuals, and techni cal

DA 2028

DA 2062
DA 2404

SF 368

T™M 43-0139

TM 5-4120-383- 14HR
TM 5-4120- 383- 24P

TM 750- 244- 3

TM 740-90-1
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A-3.

TECHNI CAL  MANUALS.- Cont i nued

e Radio Interference
Suppr essi on

e Leak Detector,
Refrigerant Gas

A-4 .

SPECI FI CATI ONS.

e Dry deaning Sol vent

A-5.

M SCELLANEQUS PUBLI CATI ONS.

e Hand Portable Fire
Exti ngui shers Approved
for Arny Users

e Fuels, Lubricants, Gl,
and \Waxes

e Arny Regul ati ons Handbook

e The Arny Mintenance
Managenent System ( TAMVD)

e Electric Mtor and
Cenerator Repair

T™M 11- 483

TM 9-4940-435- 14

Fed. Spec.
P- D- 680

TB 5-4200-200-10

C91001L

AR 310-2
DA Panmphl et 738-750

FM 20-31



TNVb-4120- 383- 14

APPENDI X B
MAI NTENANCE ALLOCATI ON  CHART

Section | I NTRODUCTI ON

B-1. GENERAL.

a. This section provides a general explanation of all
mai nt enance and repair functions authorized at various maintenance
cat egori es.

b. The Maintenance Allocation Chart (MAC) in Section Il
designates overall responsibility for the performance of

mai nt enance functions on the identified end item or conponent. The
application of the nmaintenance functions to the end item or
conmponent will be consistent with the capacities and capabilities

of the designated naintenance categories.

c. Section Ill lists the tools and test equi pnment (both specia
tools and common tool sets) required for each naintenance function
as referenced from Section 11

d. Section IV contains supplenental instructions and
expl anatory notes for a particular maintenance function

B- 2. MAI NTENANCE FUNCTI ONS. I

Mai nt enance functions will be limted to and defined as foll ows:

a. | nspect . To determne the serviceability of an item by
conparing I1ts physical, mechanical and/or electrica
characteristics with established standards through exam nation

(e.g., by sight, sound, or feel).

b. Test. Toverify serviceability by measuring the nechanical
or electrical characteristics of an item and conparing those
characteristics with prescribed standards.

c. Service. OQperations required periodically to keep an item
in proper operating condition, i.e., to clean (decontam nate), to
preserve, to drain, to paint, or to replenish fuel, lubricants,
chem cal fluids, or gases.
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B-2 MAI NTENANCE FUNCTI ONS. - Cont i nued

d. Adjust. To maintain, within prescribed linits, by bringing
into proper or exact position, or by setting the operating
characteristics to specified paraneters.

e. Aline. To adjust specified variable elenents of an itemto
bring about optinum or desired perfornmance.

f. Calibrate. To determ ne and cause corrections to be nmade or
to be adjusted on instrunments or test, neasuring, and diagnostic
equi pnments used in precision neasurenent. Consi sts of conpari sons

of two instrunmental one of which is a certified standard of known
accuracy, to detect and adjust any discrepancy in the accuracy of
the instrunment being conpared.

, Renove/ I nstall. To renove and install the sane item when
required to perform service or other maintenance functions.
Install may be the act of enplacing, seating, or fixing into
position a spare, repair part, or nodule (conponent or assenbly) in
a manner to allow the proper functioning of an equi pnent or system

h. Replace. To renpve an unserviceable item and install a
servi ceabl e counterpart in its place. “Repl ace” is authorized by
the MAC and is shown as the 3d position code of the SVR code.

I Repai r. The application of maintenance services, including
fault location/trouble-shooting , renoval/installation, and

di sassenbl y/ assenbly procedures, and maintenance actions to
identify troubles and restore serviceability to an item by
correcting specific damage, fault, malfunction, or failure in a
part, subassenbly nodule (conponent or assenbly), end item or
system

. Overhaul . That mai ntenance effort (service/actions)
prescribed to restore an itemto a conpletely serviceable/
operational condition as prescribed by nmaintenance standards in
appropriate technical publications (i.e., DWR). Overhaul is
normal |y the highest degree of maintenance performed by the Arny.
Over haul does not normally return an itemto |ike new condition.

k. Rebui | d. Consists of those services/actions necessary for
the restoration of unserviceable equipnent to a |ike new condition
in accordance with original manufacturing standards. Rebuild is
t he highest degree of material maintenance applied to Arny
equi pment . The rebuild operation includes the act of returning to
zero those age neasurenents (hours/mles, etc) considered in
classifying Arnmy equi pnents/conmponents.
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B- 3. EXPLANATI ON OF COLUMNS IN THE MAC, SECTION |1

a. Columm 1, G oup Nunber. Colum 1 lists functional group
code nunbers, the purpose of which is to identify maintenance
significant conponents assenblies, subassenblies, and nodules wth
t he next higher assenbly. End item group nunber shall be “00.”

b. Col um 2, Conponent/ Assenbly. Col um 2 contains the nanes
of conponents assenblies subassenblies and nodules for which
mai nt enance i s authorized.

c. Colum 3, Maintenance Functions. Colum 3 lists the
functions to be performed on the itemlisted in colum 2. ( For
detail ed explanation of these functions, see paragraph B-2.)

d. Colum 4, Mintenance Level. Colum 4 specifies, by the
listing of a work time figure 1n the appropriate subcolum(s), the
category of maintenance authorized to perform the function |isted
in colum 3. This figure represents the active time required to
perform the maintenance function at the indicated |evel of

mai nt enance. If the nunber or conplexity of the tasks within the
listed nmaintenance function vary at different maintenance
categories appropriate work time figures will be shown for each

cat egory. The work tine figure represents the average tine
required to restore an item (assenbly, subassenbly, conponent,
nodul e, end item or systen) to a serviceable condition under
typical field operating conditions. This tinme includes preparation
time (including any necessary disassenbly/assenbly tine),

troubl eshooting/fault l|ocation tinme, and quality assurance/quality
control tinme in addition to the tine required to performthe
specific tasks identified for the maintenance functions authorized
in the maintenance allocation chart. The synbol designations for
the various maintenance categories are as follows.

cC. ... ... ... ... . Qperator or Crew
Oo.. ... .. . .. .. ... Oganizational Mintenance
F. ... . . ... . . ... . Drect Support Mintenance
H. . . . . . . . .. .. . . . CGeneral Support Mintenance
D. . ... ... .. ... .. . Depot Mintenance
e. Columm 5, Tools and Equi pnent. Colum 5 specifies, by code

those common tool sets (not individual tools) and special tools,
TMDE, and support equipnent required to perform the designated
function.

f. Colum 6. Remarks. Columm 6 contains a note nunber which
shall correspond to the notes contained in Section [|V.
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B- 4. EXPLANATI ON OF COLUWNS I N TOOL AND TEST
EQUI PMENT REQUI REMENTS, SECTION I11.

a. Colum 1, Reference Code. The tool and test equi pnent
reference code correlates with a code used in the MAC, Section II
Col um 5.

b. Columm 2, Maintenance Category. The | owest category of
mai nt enance authorized to use the tool or test equipnent.

C. Col um 3. Nonmencl at ure. Nane or identification of the too
or test equipnent.

d. Colum 4, National Stock Nunber. The National stock nunber
of the tool or test equipnent.

e. Col um 5, Tool Nunber. The manufacturer’s part nunber.

B- 5. EXPLANATI ON OF COLUMNS | N REMARKS, SECTION IV.

a. Colum 1, Reference Code. The code scheme recorded in
colum 6, Section II

b. Columm 2, Remarks. This colum lists information pertinent
to the nmai ntenance function being perfornmed as indicated in the
MAC, Section 11
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MAI NTENANCE ALLOCATI ON CHART
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(4 (2) (3) (4 (5 |8
G oup| Conponent/Assenbly |Maintenance| Maintenance Category |Tools &|Renarks
No. Function Equi p.
C 0 F H D
01 HOUSI NG COVERS
PANELS, GRILLES
SCREENS AND
| NFORMATI ON PLATES
Cover s | nspect 1 ,’Vf
Ser\F/)i ce 0.5 ;/i’
Repai r 2.0 Note 1
Repl ace 1.0
Panel s | nspect .1
Service 0.5 Note 1
Repai r 2.0
Repl ace 1.0
Screens and Guards | nspect 1
Service .2 Note 2
Repl ace 0.5
Louvers | nspect 1
Adj ust 1
Service 0.1
Repl ace 1.0
Information Plates | nspect 1
Servi ce 1
Repl ace 0.5
02 Al R Cl RCULATI NG AND
CONDENSATE DRAI N
SYSTEM
Air Filter | nspect .2
Servi ce 1.0
Repl ace 0.5
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(1)

MAI NTENANCE ALLQOCATI ON CHART- Cont i nued

(2)

(3)

(4)

(5)

(6)

Group Component/Assembly |Maintenance Maintenance Category Tools &|Remarks
No. Function Equip.
C o F H D
Mist Eliminator Inspect 0.5
Service 1.0
Replace 0.5
Condenser Air Inspect 0.5
Discharge Louver Service 1.0
and Linkage Adjust 1.0
Replace 2.0
Fresh Air Damper Inspect 0.5
and Actuator Service 0.5
! Adjust 0.1 J0.5
o N ]
N — - &bg}/ Replace 2.0
AR ;
v KVSQ Condensate{Traps Inspect 0.1 Jo.5
ol Drain Tubes Service 0.5
Replace 1.0
03 ELECTRICAL
Control Module Inspect. 0.1 Note 3
Adjust 0.1
Repairg~ 2.0 Note 4
Replace 0.5
Temperature Control] Inspect 0.1
(Thermostat) Adjust 0.1
Test 1.0
Replace 1.0
EVAPORATOR FAN Inspect 0.1
SPEED Switch Adjust .10.1 .
Tesgfﬂw 0. h;'
Replace 1.0
MODE SELECTOR Inspect 0.1
Switch Adjust 0.1
Test 0.5
Replace 1.0

B-6




1
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No.
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MAI NTENANCE ALLOCATI ON CHART- Cont i nued

2
Cbnponeét)Assenbly

Mai n(tsgznance

Functi on

4
Nhintenén%e Cat egory

(5)
Tool s &
Equi p.

C 0 F H D

COWPR (co
CIRCU T BK
(breaker)

Control Mdul e
Wring Harness

ressor)

Junction Box

unction Box
Wring Harness

Rel ays

Control Circuit

Br eaker

Unit Wring Harness

Capaci t or

Rectifier

| nspect
Test
Repl ace

| nspect
Test
Repai r
Repl ace

| nspect
Repal r
Repl ace

| nspect
Test
Repai r
Repl ace

| nspect
Test
Repl ace

| nspect
Tes
Repl ace

| nspect
Test
Repai r
Repl ace

| nspect
Tes
Repl ace

| nspect
Test
Repl ace

S PR PR O Poo

o

—
oo OOO U1 OOoo oo ul oo

ROO OO0 AR POO o
ocUIRL UINR Ccooo oul

Note 4
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MAI NTENANCE ALLOCATI ON CHART- Cont i nued

ﬂ) (3) . (4) (5) (6)
Conponent / Assenbl y | Mai nt enance Mai nt enance Category | Tools &| Remarks
Function Equi p.

C 0 F H D

04

05

Transf or mer | nspect
Test
Repl ace

oo
ocui-

RRFR A o
ﬁousmé‘

Fan and Housi ng | nspect
Service
Repl ace

Mot or | nspect
Test
Repai r
Repl ace

2.0 Note 5

Heat er Ther nost at | nspect
Test
Repl ace

Heater El enents | nspect
Test
Repl ace

NOOS OpRO w OO0 MRO
ool 1o o o101 oo ol

CONDENSER ' FAN,
AND MOTOR

Fan and Housing | nspect
Service
Repl ace

Mot or | nspect
Test
Repai r
Repl ace

2.0 Note 5

w ©O rPoo
o 1o o010
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MAI NTENANCE ALLOCATI ON CHART- Cont i nued

(1) (2) (3) (4) (5) (6)
Group Component/Assembly [Maintenance Maintenance Category Tools &|Remarks
No. Function Bquip.
C (o] H D
06 REFRIGERATION SYSTEM
Evaporator Coil Inspect 0.5
Service 1.0
Replace 8.0
Expansion Valves Replace 8.0
Solenoid Valves Test 0.5
Repair 1.0 : Note 6
Replace 8.0
Pressure Regulator eplak . 15.0
Actuating Cylinder Inspect 0.1
Adjust 1.0
Replace 8.0
Pressure Switches Inspect 0.1
Test P‘WIJD/ 0.5
Replace %‘ 8.0
Service Valves Inspect 0.5
Replace 8.0
Pressure Relief Inspect 0.5
Valve Replace 8.0
Condenser Coil Inspect 0.5
Service 1.0
Replace 8.0
Dehydrator Inspect 0.1
Replace 8.0
Liguid Indicator Inspect 0.5
Replace 8.0
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MAI NTENANCE ALLOCATI ON CHART- Cont i nued

(1) (2) - (3) , (4) (5) (6)
Goup Conponent / Assenbl y | Mai nt enance Mai nt enance Category |Tools &jRemarks
No. Function Equi p.
C 0 F H D
Conpr essor Test 0.5
Repai r 1.0 Note 7
Repl ace 12.0
Tubing and Fittings | Test 0.5
Repl ace 8.0
07 HOUSI NG
Housi ng | nspect 0.5
Service 0.5
Repai r 1.0
Repl ace 24.0
08 ACCESSORY/ LOCSE
| TEMS
Connectors | nspect 0.5
Repl ace 2.0
Installation | nspect 0.5
Har dwar e Repl ace 1.0

B-10
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Section I1I TOOL AND TEST EQUIPMENT REQUIREMENTS
MAINTENANCE ALLOCATION CHART
1)
Tool/Test ) 3) (4) (5
Equipment Maintenance Nomenclature National/Nato Tool
Ref Code Category Stock Number Number
NOTE
No special tools and test equipment required. Standard tools and test
equipment in the following kits are adequate to accomplish the mainte-
nance functions listed in Section II:
1 O-F-H Tool kit, service,
refrigeration Unit
(SC 5180-90-CL-N18) 5180-00-597-1474
2 F-H Pump, Vacuum 4310-00-289-5967
3 O-F-H Soldering Gun Kit 3439-00-930-1638
4 O-F-H Brush, Bristle 7520-00-223-8000
5 O-F-H Brush, Wire 7920-00-282-9246
6 O-F-H Bucket 7240-00-137-1609
7 O-F-H Heat Gun 4940-01-042-4855
8 O-F-H Multimeter 6625-00-533-0142
9 O-F-H Pliers, Long Round 5120-00-268-3579
Nose
10 O-F-H Rubber Gloves 8415-00-266-8677
1 O-F-H Safety Goggles 4240-00-052-3776
12 O-F-H Screwdriver, Cross
Tip No. 2 One Inch 5120-00-227-7293
Long Blade
13 O-F-H Screwdriver, Offset,
Cross Tip No. 1 5120-00-256-9014
14 F-H Recover and Recycling 4130-01-338-2707

Unit, Refrigerant
(07295) 17500B

Changel B-11
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Section |1V REMARKS
MAI NTENANCE ALLQOCATI ON CHART

Ref erence Remar ks

Code
Note 1 Repl ace gasket insulation and information plates.
Note 2 Strai ghten bent bl ades.
Note 3 Ext ernal conponents only (knobs and sw tches).
Note 4 Repl ace conponents.
Note 5 Repl ace bearings, thermal overloads or connector.
Note 6 Repl ace sol enoid valve coil only.
Note 7 Repl ace external conponents only.

QG her than those itens |isted above there are no
suppl enental instructions or explanatory remarks
required for the maintenance functions listed in
Section 11. Al functions are sufficiently
defined in Section I. Active tinme listed for
mai nt enance task functions are with the air
condi tioner in off-equipnent position.

B-12
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APPENDI X C

COVPONENTS OF END | TEM AND
BASI C | SSUE | TEM5 LI STS

Section | | NTRODUCTI ON

C-1. SCOPE

This appendix lists conponents of end item and basic issue itens
for the Air Conditioner to help you inventory itens required for
safe and efficient operation.

C-2. GENERAL.

The Conponents of End Item and Basic Issue Itens Lists are divided
into the follow ng sections.

a. Section |1, Conponents of End |ltem This listing is for
i nformati onal purposes only, and is not authority to requisition
repl acenents. These itens are part of the end item but are
renoved and separately packaged for transportation or shipnment. As
part of the end itens these itens nust be with the end item
whenever it is issued or transferred between property accounts.
Illustrations are furnished to assist you in identifying the itens.

b. Section IlI. Basic |ssue ltens. These are m ni mum
essential itens required to place the Air Conditioner in operation,
to operate it and to perform emergency repairs. Al though shipped
separately packed, BIl nust be with the Air Conditioner during
operation and whenever it is transferred between property accounts.
The illustrations will assist you with hard-to-identify itens.

This manual is your authority to request/requisition replacenent
Bl based on Table(s) of O ganization and Equi prment (TOE)/

Modi fication Table of O ganization and Equi prent (MICE)

aut hori zation of the end item
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G 3. EXPLANATI ON OF COLUWNS

The follow ng provides an explanation of columms found in the
tabul ar |istings:

a. Colum (1) -Illustration Nunber (Illus Nunber). Thi s
colum indicates the nunber of the illustration in which the item
i's shown.

b. Columm (2) - National Stock Nunber. I ndicates the Nationa
stock nunber assigned to the item which will be used for

requi sitioning.

C. Columm (3) - Description. I ndicates the Federal item nane
and, if required, a mninum description to identify and | ocate the
item The last line for each itemindicates the FSCM (in
par ent heses) followed by the part nunber.

d. Colum (4) - Unit of Measure (UM. | ndi cates the neasure
used in performng the actual operational/mintenance function.
This measure is expressed by a two-character al phabetica
abbreviation (e.g., ea, in, pr).

e. Colum (5) - Quantity required (Qy rqr). | ndi cates the
guantity of the item authorized to be used wth/on the equipnent.
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Section |1 COWONENTS OF END | TEM
1
|(l) (2) (3) (4)] (5)
I1Tus. INational Stock| pescription Usable Qty
Number Number FSCM and Part Number On Code|U/M| Rqr
4-37 Connector, Receptacle EA 1
Electrical
(97403) 13216E6177
4-37 Connector, Plug EA 1
Electrical
(97403) 13216E6209-1
4-37 Connector, Plug EA 1
Electrical
(96906) MS3106R18~11S
4-38 Screw, Cap, Hex Head EA 4
(96906) MS90726-64
4--38 Washer EA 4
(97403) 13216E6138-2
4-38 Mount Resilient EA 8
(97403) 13216E6137
4-38 Spacer EA 4
(97403) 13216E6152
4-38 Tube Elastomeric EA 4

(97403) 13216E6153
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Section 111 BASI C | SSUE | TEMS

(1)
Illus.
Number

(2)
National Stock
Number

(3)
Description Usable
FSCM and Part Number On Code

(4)

/M

(5)

Oty
RqQr

Department of the Army Technical
Manual Operator's,
Organizational, Direct Support,

and General Support Maintenance
Manual TMb-4120-383-14

Department of the Army Technical
Manual Organizational, Direct
Support, and General Support
Maintenance Repair Parts and
Special Tools List

TMb- 4120- 383- 24P

EA

EA
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APPENDI X D
ADDI TI ONAL  AUTHORI ZATI ON LI ST

Section | | NTRODUCTI ON

lD- 1. SCOPE

This appendix lists additional itens you are authorized for the
support of the air conditioner

D- 2. GENERAL.

This list identifies itens that do not have to acconpany the air
conditioner and that do not have to be turned in with it. These
items are authorized to you by CTA, MICE, TDA, or JTA

D- 3. EXPLANATI ON OF LI STI NG

Nati onal stock nunber, descriptions, and quantities are provided to
help you identify and request the additional itens you require to
support this equipnent. “USABLE ON' codes are identified as

fol | ows: (Not applicable.)

Section Il ADD TI ONAL AUTHORI ZATI ON LI ST
(1) (2) (3) (4)
NATIONAL STOCK DESCRIPTION USABLE QTY
NUMBER FSCM AND PART NUMBER ON CODE |U/M RQOR
7520-00-559-9618] Cotton Duck Case EA 1
7510-00-889-3494] Log Book Binder EA 1

D-1/(D-2 bl ank)
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APPENDI X E
EXPENDABLE SUPPLI ES AND NMATERI ALS LI ST

Section | I NTRODUCTI ON
[E- T SCOPE]
This appendix lists expendable supplies and materials you will need
to operate and maintain the Air Conditioner. These itens are

aut hori zed to you by (CTA 50-970, Expendable itens (except Medical,
Cass V, Repair Parts, and Heraldic Itens).

E- 2. EXPLANATI ON OF COLUMNS.

a. Colum 1, Item Nunber. This nunber is assigned to the entry
in the listing and is referenced in the narrative instructions to
identify the material (e.g., “Use coater air filter, Item1,

[Appendix_E") .

b. Colum 2, Level. This colum identifies the |owest |evel of
mai ntenance that requires the listed item

C - Qperator/Crew

O - Organi zational Maintenance
F - Direct Support Maintenance
H - General Support Maintenance

c. Columm 3, National Stock Nunber. This is the National stock
nunber assigned to the item wuse it to request or requisition the
item

d. Colum 4, Description. | ndi cates the Federal item nane and,
if required, a description to identify the item The last line for

each item indicates the part nunber followed by the Federal Supply
Code for Manufacturer (FSCM in parentheses, if applicable.

e. Colunmm 5, Unit of Measure (UM. | ndi cates the neasure used
in performng the actual maintenance function. This nmeasure is
expressed by a two-character al phabetical abbreviation (e.g., ea,
in, pr). If the wunit of neasure differs from the unit of issue,
requisition the lowest unit of issue that will satisfy your
requi renments.

E-1
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Section II EXPENDABLE SUPPLIES AND MATERIALS LIST

n () 3 4) 5)
Item Level National Description U/M
Number Stock Number
1 0] 4130-00-860-0042 Coater, Air Filter, ea
1 pint container
2 F 3040-00-664-0439 Adhesive, General Purpose, ea
1 pint container
3 O 6850-00-264-9037 Dry Cleaning Solvent P-D-680 gl
(81348)
NOTE
Whenever available, use recycled
refrigerant for charging the refrigeration
system.
4 F 6850-00-837-9927 Monochlorodifluoromethane, cy
Technical: w/cylinder 22 1b
(Refrigerant-22) BB-F-
type 22 (81348)
5 F 6830-00-782-6512 Dichlorotetrafluroethane cy
Technical: w/cylinder
(Refrigerant- BB-F-
Type 114 (81
6 O 3439-01-045-7940 Flux, Solder, Liquid, Rosin qt
Base MIL-F-
7 O Solder, Lead-Tin, QQ-S8-571
Type SN6OWRP2
8 F 6830-00-292-0732 Nitrogen cy
9 F Brazing alloy, silver oz
QQ-B-564, grade O, 1, or 11
10 F Brazing alloy, silver oz
QQ-B-564, grade 111
11 F 3439-00-640-3713 Flux, brazing O-F-499, type B oz
12 F 5350-00-192-5047 Abrasive cloth pg
13 F 7920-00-205-1711 Rags pg
14 O Silicon Spray, P/N AS
(61014) 0z

E-2 cChange 1

¥rU.8. GOVERNMENT PRINTING OFFICE: 1992 - 654-028/60187
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GLOSSARY

Section |  ABBREVI ATI ONS

AL . . . . . . . . . . . . . . . . . .Additional Authorized List

AWNG. . American Wre Gauge
BIL . . Basic Issue ltens
BKR. . . Br eaker
BTU. . . . . . . . . . . . . . . . . . .British Thermal Unit
C Centi gr ade
CBR. .. ... ... Chem cal - Bi ol ogi cal - Radi ol ogi cal
chm. Cubic Feet per Mnute
CM. o ... Centineter
el Square Centi meter
ceL. .. . . . . . . . .Conponents of End Item List
COWPR . . . . . . . . . . Conpressor

CTA. . . . . . . . . ... .OommnTabIeofAIIovvances
EIR. . . . . . . . . ... Equmant Irrprovements Reconmmendat i ons

Foooo o o .o . . . . Fahrenheit

Fig . Figure
FSCM. . . . o Federal Supply Code for Manufacturer
HR. Hour
JTA. . . . . . . . . . . .Jdoint Table of Allowances
KO . Ki | ogram
LB . Pounds
LPCO. . . . . . Low Pressure Cutout Switch
m. . . .. . . . Cubic Meter
MAC . . Mal nt enance Allocation Chart

MEK. . . . . . . . . . Met hyl - Et hyl Ketone
MIOE . . . . . . . . . Mdified Table of Organl zation and Equi pnent

NPT. . . . . . . . . . . . . . National Taper Pipe (Thread)

NSN. . . . Nat i onal Stock Nunber

Para . . . . Par agr aph
PMCS . . . . . . . . . . . Preventive Mintenance Checks and Services
PSIQ. . . Pounds per Square |Inch Gauge

RPSTL . . . . . . . . . . . . . . . Repair Parts and Special Tools List
TAMS . . . . . . . . . . . . . . The Arny Mintenance Managenment System

TB. . Term nal Board
TDA. . . . . . . .. Tabl e of Distribution and All owances
TME. . . . . . . . . . . . Test Measurement and D agnostic Equi prent
TOE. . . . . . .. Tabl es of Organization and Equi pnent
U M Unit of Measure
VDC. . . . Volts Direct Current

Section Il DEFINITION OF UNUSUAL TERVS
NONE

A ossary-1/(d ossary-2 Dbl ank)






ALPHABETI CAL
Subj ect
Actuating Cylinder .

Actuator, Fresh Ai r Darrper
Admi ni strative St orage .

Air Conditioner Preparation for Installation

Assenbly and Preparation for Use

B
Brazi ng/ Debrazi ng Procedures .

C
Cables, Mscellaneous . . . . . . . . . . . . ..
Capabilities . . . . . . . . . . . ... ... ..
Capacitors . . . . . . . ..o

Characteristics . . . . . . . . . . . . ... ..
Charging the Refri gerant Syst em

Charging Val ves

Checks:

Overheating . . . . . . . . . . .. Ce e

Refrigerant Pressure . . . . . . . . . . ..
Cl RCU T BREAKER, CONMWPR (conpressor)

Grcuit Breaker, Control . . . . . . . . . . .. '. .

Conpressor . . . . ..
COWPR (conpressor) CIRCU T BREAKER CB1

Condensate Drain . . . . . . . . . . . . . ...
Condenser Air Discharge Louver and Linkage

Condenser Coil . . . . . . . . . . . . . . ... .

Condenser Coil Cleaning . .
Condenser Fan Mbtor and Housi ng

Connectors, Installation . . . . . . . . . . ..

Control Circuit Br eaker CB2

Control Mdule . . . . . . . . .

Control Mdule Wring Harness Coe
Cylinder, Actuating . . . . . . . . . . . . ..

Danper, Fresh Air . . . . . . . ...
Dehydrator . . . . . . . . . . . ... ...
Description of Mjor Conponents .

Di scharging Refrigerant . Ce e
Drain, Condensate . . . . . . . . . . . . . . ..

| NDEX

TMVb-4120- 383- 14

Par agr aph
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ALPHABETI CAL | NDEX - Conti nued
Subj ect

Electric Wring Repair . . . . . . . . . . . . . . ...
Equi pment Characteristics and Capabilities

Evacuating the Refrigerant System

Evaporator Coil . . . . . . . . . . . .
Evaporator Coil Ceaning . . . . . . . . . . . . . . . .. ... ..
Evaporator Fan, Housing and Motor . . . . . . . . . . . . . . . ..
EVAPORATOR FAN SPEED Switch S2. . . . . . . . . . . . . ...
Expansion Valve (Primary) .......... ... ... ... . ...,
Expansion Valve (Quench) ........ ... ... ... .. .. .....

Fabric Cover
Fabric Cover . . . . . . .
Fan, Condenser

Fan, Evaporator . . . . . . . . . . . . . .
Fan Housi ng, Condenser
Fan Housi ng, Evaporat or
Fan Mtor, Condenser
Fan Mtor, Evaporator
Filter Return Air . . . . . . . o o
Fresh Air Danper and Actuator

G
Qards . . ..
Qards . ...
H
Hand Receipt Manual . . . ... ... ... .. .. .. .. ...,

Har dware, Installation
Har ness, Transfornmer .
Heater El enents

Heat er Ther nost at

Indicators . . . . . . . . . s
Information Plates .

| ndex-2
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Subj ect

Information Plates
I nformation Plates
I nspection and Service

Cont i nued

Installation Hardware . . . . . . '.' .'.'...'. : : : .'.'.'.'. : : :
Installation Instructions . . . . . . . . . . . . . . . . . . ...
Installation Site Preparation . . . . . . . . . . . . . . ... ... ..

Junction Box . . . . . .. .,

Junction Box Wring Harness .

Leak Testing

Li nkage, Condenser Air Di échdrge'LbuVe}'

Liquid Indicator . . . . . . . . . . . . ... .. ' ...'. : : .' f .'... :

Location of Mjor Conponents .
Louver, Condenser Air Discharge

Louver, Return Air . . . . . . . . . . . .. '... : '. : : .'...'. : :

Louver, Supply Air .

LOUVEIS . . . o o o e e e

Low Pressure Cutout Switch Junper

Lubrication . . . . . . . . . . . . . . . ... '. : .'. : ) 1 .'. :

Lubrication Instructions

Mai nt enance Fornms and Records
Mai nt enance Procedures:

Organi zational . . . . . . . Ce : Co
Direct . . . . . .

Mst Elimnator . . . . ..
MODE SELECTOR Switch S1 .
Mot or, Condenser Fan
Mot or, Evaporator Fan
Mot or Repair:
Evaporator Fan Mot or
Condenser Fan Mot or

Qperating Procedures, General . . . . . . . . . . . . .. ... ..

Qperation in:
Dusty or Sandy Conditions

TMb- 4120- 383- 14

Par agr aph
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ALPHABETI CAL | NDEX - Conti nued

Subj ect Par agr aph
Emergency Conditions. . . . . . . . . . . . . . .. ..., [2- 16]
Extreme Cold . ...... ... .. . .. .. ... ... [2-12]
Extreme Heat . . . . . . . . . . . ... [Z- 17]
Salt Air . . .. [2-15]
Sea Spray . . . . [2- 15
Unusual |y Wet Conditions . . . . . . . . . . ... .. [Z- 14

Qperational Checks . . . . . . . . . . . . . . . . . ... [Z2- 6l

Qperator’s Controls . . . . . . . ... [2-2]

Overheating Checks . . . . . . . . . . . . . . . ... ... [5-18]

P

Performance Data . . . . . . . . . . . . . .. ... [I-1]

Prelininary Servicing . . . . . . . . . . . . . . . ... ... [4-5]

Preparation for:

Administrative Storage . . o [4- 44]
Air Conditioner Installation . . . . . . . . ... . . .. [4- 4]
Moverment . . [2-9
Shelter/Enclosure . . . . . o o .o [4- 4]
SLOrage . . . . . . e, [4- 44]
USE . . o . [2- 5]

Pressure Regulator . . . . . . . . . . . . . . . . . . ... [5- 24

Pressure Relief Valve . . . . . . . . . . . . . . . . ... .... [5- 28]

Pressure Switch . . . . [5- 26]

Prevent ati ve Mi nt enance Checks
and Services (PMCS):

Qerator’s . . . . ... [Z-4]

Organizational . . . . . . . . . . [4- 6]
Procedures:

Qperating .. ...... .. .. . [2-7]
Purging Refrigerant . . . . . . . . . . . . . . . ... ... ... [5-17]
PUTPOSE . . . . v o o e, [1-T]

R
Receiving Inspection . . . . . . . . . . . . . .. ... [4-3]
Rectifier . . . . . . . [4- 32
Refrigeration Cycle. . ... . ... .. .. . ... . . ... . ... ... [1-8]
Refrigeration System

Brazing. . . ... ... . . .. [5-13

Charging. . . . ... . . . ... . . [5- 16l

Debrazing . . . . . . . .o [5-13

Discharging . . . . . . . . . . . ... [5-17]

Evacuating . . . . . . . ..., [5- 15]

Leak Testing . . . . . . . . . . . . [5-14]

| ndex-4



ALPHABETI CAL
Subj ect

Pur gi ng.

Repairs . . . . . . .

Troubl eshoot i ng
Refrigerant Pressure Checks

Relays . . . . . . . . . . ... ... R

Repairs, Refrigeration System
Reporting Equi pment | nprovenent
Recommendations (EIR S)

Return Air Louver and Filter

Screen

Screens and Guards: .. .l .. .. .. .. .. .. .. .. .. ..

Service Upon Receipt of Material
Service Valves . Ce
Sight dass . . Ce e e
Site and Shelter Requi renment s
Sol enoi d Valve Coil Renova

Solenoid Valves . . . . . . . . . .. '.'. : 1 : : .'.'.'.'. : : : :

Supply Air Louver . . :
Switch, EVAPORATOR FAN SPEED .
Swi tch, MODE SELECTCR

Switch, Preseure . . . . . . . .. .. . .. .. .. .. .. .. .. ..

TEMPERATURE SELECTCR (Thernostat) S3 . . . . . . . . . . . . . . ..

Termi nal Boards, M scellaneous .
Ther nostat, TEMPERATURE SELECTOR .

Thermostat, Heater . . . . . . . . . . . . ...
TOOIS . . .
Top Covers . . . . . . e
Top Covers . . . . . . e

Transf or mer .

Tr oubl eshoot i ng:
Qperator's .
Organi zati ona

Direct . . .. ... ... .. .. .. .. .. .. ..

Refrigeration System
Tubing and Fittings .

Unloading . . . . . . . . . . . .

Unpacking . .

I NDEX

Cont i nued

TNVb- 4120- 383- 14
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ALPHABETI CAL | NDEX - Conti nued

Subj ect Par agr aph
w

Wring Harness, Control Mdule . . . . . . . . . . . . .. [4-706]
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The Metric System and Equivalents

Linaar Mossure

' 1 contimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches

1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Welghts

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains
1 gram = 10 decigram = .035 ounce

1 dekagram = 10 grams = .35 ounce

1 hectogram = 10 dekagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds
1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

Sdyguts Moasuwe
1 centiliter = 10 milliters = .34 fl. ounce
1 deciliter = 10 centiliters = 3.38 fl. ounces
1liter = 10 deciliters = 33.81 fl. cunces
1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1kiloliter = 10 hectoliters = 264.18 gallons

1 8q, centimeter = 100 sq. millimeters = .156 8q. inch

1 8q. decimeter = 100 sq. centimeters = 15.5 sq. inches

1 8q. meter (centare) = 100 sq. decimeters = 10.76 sq. feet

1 8q. dekameter (are) = 100 8q. meters = 1,076.4 sq. feet

1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 8q. kilometer = 100 8q. hectometers = .386 sq. mile

Cabie Meavure
1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch

1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet

Approximate Conversion Factors

Yo change To
inches centimeters
feet meters
yards meters
miles kilometers
square inches square centimeters
square feet square meters
square yards square meters
square miles square kilometers
acres square hectometers
cubic feet cubic meters
cubic yards cubic meters
fiuid ounces milliliters
pints liters
quarts liters
gelions liters
ounces grams
pounds  kilograms
short tons metric tons
pound-feet newton-meters
pound-inches newton-meters

°F Fahrenheit

temperature

Muitiply by To change To Multiply by
2.540 ounce-inches newton-meters 007062
.306 centimeters inches .384
914 meters feet . 8.280
1.609 meters yards 1.084
6.451 kilometers ’ miles 821
.093 square centimeters square inches .156
836 square meters square feet 10.764
2.590 square meters square yards 1.196
406 square kilometers square miles 386
028 square hectometers acres 2471
.766 cubic meters cubic feet 36.816
29,673 cubic meters cubic yards 1.308
473 milliliters fluid ounces 034
946 liters pints 2.118
3.785 liters quarts 1.067
28.349 liters gallons 264
454 grams ounces 036
807 kilograms pounds 2.206
1.356 metric tons short tons 1.102
.11296
Temperature (Exact)
8/% taftee Colslus s o
subtracting 58 temperoture
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