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s THERMOSTAT

? TAPS

1
4
FRESH WATER

il

)
TOOLS AND- EQUIPMENT
- Water Cooler - Screw driver set
- Clamp-on ammeter ' - Ohmmeter

- Hand electric blower

SEQUENCE OF OPERATIONS

- Turn off the electric supply (disconnect the electric supply).
- Clean the taps and drain.

- Remove the dust and dirt from the fins of the condenser.

- Clean thé thermostat sensing bulb and electric connections,
- Check and replace the worn wires and loosen thimbles.

- Check the external short of the compressor motor.

= Turn“ON“the electric supply. ;

- Adjust the thermostat knob at proper temperature.

- Check cooling, after about 2-3 hours of operation of the
Water Cooler.

CAUTION

- Always disconnect the electric supply (open ‘the switch or
pull the plug) during servicing.

“ All the electric connections should be tightened.

SCALE:, . : ' RP/3.15.1/01

MAT: SERVICING OF WATER COOLER REFRIGERATION
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MAKE THE ELECTRIC WIRING CIRCUIT OF WATER COOLER
ACCORDING TO THE ABOVE DIAGRAM.

SOMLE: ELECTRIC WIRING CIRCUTT [=r-i5.17e2

AT OF WATER COOLER ~ [rermicemarron

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING g
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TAP——

"WATER TANK

PRESSURE

‘\“_;_______,44

TOOLS AND MATERTAL

Water cooler - Pressure gauge with valve
Water soap solution - - Nitrogen gas
Oxyacetylene welding set

SEQUENCE.OF OPERATIONS

Disconnect the electric supply of the water cooler.
Close the water supply valve and disconnect the water supply

yconnection.

Drain all the water from the water tank of the water cooler.
Remove the 1nsu1at10n all around the water tank.

Make connection of gas cylinder with water supply lzne of
the water tank.

. Pressurize the water,tank at 100 psi.

Check leakage of water tank and mark the leakage points.
Release gas pressure and repair leakage.

‘Check leakage again at 100 psi.

Insulate the water tank.
Make water supply connection and open the water supply walve.

Make electric connections of the :cooler and turn “ON" the
electric supply. :

Check cooling after about 2-3 hours of. operating the water cooler.

CAUTION

-

Qllkthe taps of -the cooler should be sealed during detecting
.eaks. -

GAUGE
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SoALE: TESTING FOR LEAKS | /s

MAT:

OF WATER TANK 7/ [Formcomsion |
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~ ABSORPTION TYPE REFRIGERATION SYSTEM

The operation of this refrigeration system is based on Dalton's law.
This absorption system uses amonia, water and hydrogen. This system
consists on the following main parts. .

1. Generator. 2. Condenser. 3. Evaporator. 4. Absorber.

GENERATOR ,

It contains water amonia solution. . ‘

Heat applied to the generator, - TR

amonia and water vapors evaporates m g o

from the solution. P e P CONDENIER
X ‘ ‘

Amonia vapors are separated from \-{\ !

the water vapors in the separator
and rises to the condenser. The
condensed water vapors (liquid
water) flows to absorber. o )

lll

bh //"
AMMOMIA

F YAPOR

e a®savse ¥
R mammen =l
B

'H SEPARATOR

0
(=}

CONDENSER s il

Amonia vapors condenses in the i
con‘lenser, so liquid amonia seeks .

.
.-
,._.n a e

—_
(LR

in evaporator through the restricter. |'

H'
EVAPORATOR i
Evaporator is the part of absorber \"';'"
which contains hydrogen vapors, o

3

due to Dalton's law, amonia

evaporates with the heat of the ‘
B AMMONIA

compartment (things in the . R Liouio
rcompartment) . The amonia vapors

‘(low temperature vapors) go to 3’:‘:2’:“
absorber with hydrogen vapors. m,“““
ABSORBER -

ot el DISSOLYED
Water absorbs amonia vapors which AMMONIA

are coming from the evaporator
creates low pressure in the
evaporator). Hydrogen does not
mix with water, so tlie dissolved
amonia (amonia + water) solution
flows to generator.

RP/3.15.1/04

= INFORMATION SHEET

_MAT: REFRIGERATION
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DOMESTIC ABSORPTION TYPE REFRIGERATION SYSTEM

This absorption type refrigeration system has four main sections.
1. Generator (boiler).. 2. Condenser. 3. Evaporator. 4. Absorber.
These four sections are made of steel connected by steel tubes and
the entire system is welded together. The system is shown on page
No. RP/3.15.1/04b. It is charged with amonia, water and hydrogen -

The boiler contains a solution of water and amonia. When the
solution is heated, the amonia vapon and a weak solution are
driven out and up the tube,C. The weak solution passes into the
tube,D, while the amonia vapor passes into the outer tube,E. It
moves on to point F. Here it enriched by bubbling through the
liquid before rising intec the vapor pipe.@, ani flowing on to the
water separator. As it flows into the separaior, any water vapor
present condenses and flows hack througn tube,G, into the absorber.
The amonia vapor flow: up through tube,H, to the condenser, where
it is cooled and condensed to a liguid. The liquid amcnia flows
into the evaporator. The evaporator and part of the absorber
contain hydrogen. The vaporised amonia and hydrogen mixture from
the evaporator are heavier than hydrogen. Gravity flow brings
these vapors down through the tube,I, ack to the absorber. In
the absorber, the water is relatively cocl. It absorbs the amonia
vapor. Then the cool water and amonia solution returns to the

generator.
-

The hydrogen which flows down to the absorber with the amonia 1is
not absorbed and, being very light, returns to the evaporator
through the heat exchanger. This cycle operates continuously

as long as the boiler is heated. : .

Due to Dalton's Law, in a mixture of gases, each gas develops
its own vapor pressura. So in this refrigeration system the
amonia in the spaces which include hydrogen will evaporate

at a low pressure and low temperature. Since the hydrogen is-
a large part of the gas in- the space, the amonia keeps on
boiling or vaporizing at its own low pressuxe, absorbing heat.
Pressure throughout the system is about 200.psi.

4

SCALE: ‘ | ‘ T . (RB/3.15.1/04a
v INFORMATION SHEET |
., Refq.

DEVELOPMENT CELL FOR"SKILLED LABOUR T'RAI.NING' 1 2
“PAK-GERMAN TECHNICAI TRAINING PROGRAMME — “Air. Cond..




a7 AR R S -
& PP Y A D -, -y Fil &
4 0 Aiatl’ z L D
) I - ~
: "
1k @
4 .
‘ e D -
) p o
4 e s
. =
«
.
i %
A L)
i

( 4\ S

3 A : S
SAFETY 4 o
FUSE . ) Rt o]

GAS TEMPERATURE 2
EXCHANGER G
1k

ABSORBER ——\Tii— [/ Y L
iy
SR f Y
%l VT R
. N TR —— \
< o oy ]
e i,
* it 3
s
= - ;:} 2 ’,!__
ABSORBER ____..—WI -.1-..1|f_.‘i \
VESSEL
r V/
LiqQuio
TEMPERATURE ,
EXCHANGER

WEAK AMMOMIA SOLUTION
STRONG AMMONIA SOLUTION

’ . LIQUID AMMONIA

AMMOMIA YAPOR
MYDROGEN GAS

HYDROGEN AND AMMOHIA YAPOR

OBSERVE THE FUNCTION OF CONTINUOUS CYCLE ABSORPTION

ON ABSORPTION TYPE REFRIGERATOR.

— WATER SEPARATOR

-.'\\-._."-3

5)_JoJ—— CONQENSER
)
K LOW TEMPERATURE
EVAPORATOR
o HIGH TEMPERATURE
3 EVAPORATOR
5 "-'—-u_.."
s i
= 0
o 4 :
" = A0
12 W Eptd
= B & i
; AL
$ 1 LB
1! EI: SAvdk
Ll H 1 kR
L U i il;
4 oA A
b 4R [414
3¢ H B HHgN ¥ d
;! Al FERE| L
S e, FLEL S
Y s BBl
. & UMY
| v
a| HH °TEiE
i ‘p iz f
-'-‘,' E 5 . ,/‘ #
; L1 =
i~ 4 'i g
B HO47 a
& : M ;
) 3 A4 F
4, ! ’
¢
0 % H
) ‘
& ¥
f . 4'?
4 3 1®
N Bl . f
‘ (i
s
/ 70
£l U
“I. 7
5
7 |1
- “ 7
i 4
A/
7|
// /
2 A

SYSTEM

'SCALE:_

RP/3.15.1/04b

MAT-

INFORMATION SHEET

REFRIGERATION

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

Refq.
&
Air Cond.




CAPACITOR

*
&- <>€>(%c
— <>_b . SIGNAL LIGHT

B e CABINET LIGHT

MAKE THE ELECTRIC WIRING CIRCUIT OF DEEP FREEZER
(CHEST TYPE) ACCORDING ©0 THE ABOVE DIAGRAM.

|rp/3.15.1/05 ]
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[scate: _ ELECTRIC WIRING CIRCUIT
MAT: | OF FREEZER(DEEP FREEZER) REFRIGERATION ¥ 3
Refg.




COMPRESSOR

THERMOSTAT

‘- ——— Pl w—
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DOOR SWITCH CABINET LIGHT

FREEZER DOOR TRIM HEATER

&6

220V

MAKE THE ELECTRIC WIRING CIRCUIT OF REFRIGERATOR
(DOUBLE DOOR) ACCORDING TO THE ABOVE DIAGRAM.

scate: ELECTRIC WIRING CIRCUIT _ [re/3.15.1/06

AT OF REFRIGERATOR ~[eFmicerarsos
£ T
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"DEFROST TIMER

r““"‘“""1 : '
I3 11~ ¢
L= _
|
|Q ? ) : :
1 P J DEFROST TERMINATION
441:::53 SWITCH DEFROST HEATER
DRAIN THROUGH HEATER '
—[TTTTH 9 '
TBERMOSTAT ~ COMPRESSOR  poray

PERISHABLE
COMPARTMENT
DOOR SWITCH

B

r i $ . g ;
220V - ;”" ;!
a2 R
MAKE THE ELECTRIC WIRING CIRCUIT OF FROST FREE
REFRIGERATOR (NON FROST REFRIGERATOR) ACCORDING
TO THE ABOVE DIAGRAM.
)
ra
o ELECTRIC WIRING CIRCUIT | re/3.15.1/08
MAT:

REFRIGERATION

" OF REFRIGERATOR (Non FROST)
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MAKE THE ELECTRIC WIRING CIRCUIT OF REFRIGERATOR

ACCORDING TC THE ABOVE DIAGRAM.

"‘!‘%\'_
e

ELECTRIC WIRING CIRCUIT

i PAK-GERMAN TECHNICAL TRAINING PROGRAMME

RP/3.15.1/09
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| = TROUBLESHOOTING FOR
. | ‘\ ] WINDOW AIR CONDITIONING
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23 24 25
| : |- BPf3:15.2
.TRADE TRAINING 1l ’ LAY OUT FUNDAMENTALS OF -
, AIR CONDITIONING
Refg.
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: TROUBLESHOOTING FOR
‘ AUTO AIR CONDITIONING
UNITS T

30 - 32

L 3
33
= Nl RP/3.15.2
TRADE "TRAINING 1 : LAY OUT . s et
: Refg.
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CONDENSER
SHROUD CONDENSER

FAN

EVAPORATOR
- ENAPORATOR bucTt
FAN \
I - ADJUSTABLE
p—
§ //__.. Z *“"GRiLLE
< § pA .. !
= o, [E
\ ]
.../'% = ~ | %= GRILLE
1
N 1
'ﬁ% b :
N Z4—FILTER
e 2
% !i i
]
‘M ii H
)
1L 7 s
CONDENSER '/ oro 4
. AM M R EVAPORATOR
W16 CLEARANCE ADJUSTMENT

CONDENSATE FLOW TO
CONDENSER FAN

-

DISMANTLE A WINDOW AIR CONDITIONER, OBSERVE
THE FUNCTION AND ADJUSTMENT OF ITS PARTS

SCALE: RP/3.15.2/01
. INFORMATION SHEET | FUNDAMENTALS OF
MAT: AIR CONDITIONING
; : Refg.
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING =
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CONDENSER e St i s b — e e
Y Y eaus CONDENSER

FAN EVAPORATOR

EVAPORATOR buct
) FAN J
= Hittlt—= : 8
° : - ADJUSTABL
. ..[:Q“\E J //"—-f- T GRILLE .
- 55
-I N = LR IN -
-—_— ' '-\I % <= GRILLE
| §: FaN = i
T ST =" § 35 ILTER
., = —_— - fer
b \ [} 2
e - 3
1::Z:I 7 X );::HF'A
CONDENSER \ I \
) FAN MOTOR EVAPORATOR
1/16'CLEARANCE . ADJUSTMENT

CONDENSATE FLOW TO
CONDENSER FAN

' TOOLS, MATERIAL AND MACHINERY .

- Window air conditioner. - Echtric blower (portable).

- Screw driver set. , — Fin;straightener.

= Clamp—on.ammeter,_ ) - Ohmmeter.,' :

- Allen key set. _ - High pressure washer_éys;em.
-~ Lubricating oil. S - Washing powder. :

SEQUENCE OF OPERATIONS

Disconnect the electric supply.
Remove front grille and filter
Wash filter. If it is worn, replace with new one.

‘Remove the air conditioner from its casing.

LY

. Straighten the fins of the condenser and evaporator.

Clean'the fan motor and electfical components-wip@f&ir pressure.
Inspect the bushes or bearings of the fan motor. Replace,-.
if faulty. - .

-

Cover the fan motor and electric components with polythene
paper (waterproof covering).

Clean the drain.
Wash the air conditioner and dry it.

Remove the polythene paper, from the fan motor and electric
comgonants.. : ‘ .

Check. and rake sure that the fan and blower are tightly fitted
on the shafi ¢f fan motor.

Check, make certain that the nuts and bolts: are tight.

s | SERVICING OF WINDOW | mraiiscares

wr: | AR CONDITIONER = [ wesemss |
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- - “Lubricate the fan motor.
- Asscmble the air conditioner and put it in its casing. :
- Adjust the filter and front grille. '
- Adjust the thermostat's knob at proper temperature. .
- Make the electric supply connections.

- Check the air conditioner for proper operation.

PRECAUTIONS

- Always wipe .away excess 0il.0il mist on the fan blades collect
lints and reduces air movement efficiency.

- Never use metal blades (with vacuum brush) for cleaning,
they may cause leaks. .

EY

' = Fan should be balanced. An off balanced fan will have vibration

which will cause the fan motor bearings to wear out.

L
-

- Clean casing with vacuum brush.

- Before replaclng the. unlt in tne cablnet(caSLng), run it to
check noise.

NOTE
- Clean the filter after every 15 days.
- 0il the fan motor bushes monthly during summer season.

- 1If the window unit drips water into the room, it. is not
correctly installed, check.the slope of the. unit from
inside to outside with a spirt level. It must be sloped
to the outslde(condenser edge) about 1/4 inch.

- - After servicing of the air condltloner, check the external
short (earth leakage) .

e 3 _-

scaLE: SERVICING OF WINDOW | /2-15-2/022

wr__ AR CONDITIONER - [ hexsmse
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normally closed
moveable contact

. movesble contact
blade
armature
return spring

mounting bracket

core and pole
shader assembly

stationary contact

armature po.(gnliﬂ coil

double blade
terminals

POTENTIAL RELAY

Potential relays are nonpositional. The sizing of these relays
are not as critical as with the amperage relay and hot wire relay.
-This relay operates on the electromegnetic principle. This incorpor-
ates a coil of very fine wire wound around a core. The contacts on
this relay are normally closed and are caused to open, when a plunger
~ is pulled into the relay coil. These relays have three connections
to the inside in order for relay to perform its function. These
terminals are numbered 1, 2 and 5. Other terminals numbered 4 and 6
are sometimes used as auxiliary terminals, s

This relay is installed with terminal No.5, connected to both
the electric line to -the motor and to the common terminal of the motor
(in series of the overload). Terminal No.2 is connected-to the start
winding of the motor. Terminal No.l is connected to the starting
capacitor. When motor controller completes the electric circuit to
the motor, electric supply is also supplied to the starting winding
through the relay contacts between terminals No.l and No.2. As motor
reaches approximately 75 percent of its rated speed, the counter emf.
in the start winding has increased sufficiently to cause the relay
to "pick up" opening the contacts and removing the starting componen=
ts from the circuit. Its operation is based on the increase in the
voltage as the unit approches and reaches on its rated speed. The
contacts \points remain close during the off part of the cycle. A good
way to determine what relay is required to manually start the motor
and check the voltage between the start and common terminals, while
the motor is operating at full speed. Multiply the voltage obtained
by 0.75 and this will be the "pick up" voltage of the required relay.
This relay sometimes called voltage relay. It is usually used with
high torque capacitor start motor. Remember, it is the voltage in
the start winding that causes to relay to function.

SCALE: | : . RP/3.15.2/03
= INFORMATION SHEET  [gmemes
Refg.
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METER
1
i1
Ohmmeter is showing Ohmmeter is showing
continuity between resistance between
terminals No.l and terminals No.2 and

No.2 No.5

INSTRUMENT AND COMPONENT
= Potential relay.

- Multimeter.

QUENCm OF OPERATIONS

220V

Electric supply 220V is.,
connected at terminals
No.2 and No.5, Voltmeter
is showing zero volt
between terminals No.l

and No.5

Check continuity between terminals No.l and No.2 - (Ohmmeter

shows continujty). .

- ‘Check the resistance of relay's coil between terminals No.2

and-No.5 - (Ohmmeter shows resistance).

- Connect the electric supply(220%) with the relay terminals
(No.2 and No.5) and check voltage between terminals No.l and
No.5 - (Voltmeter shows zero volt and contacts of terminals

No.l and No.2 are opened).

RESULT
- Relay is correct.

SCALE: ' CHECKING OF POTENTIAL

RP/3.15.2/03a
MAT: RELAY vt b
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RELAY
TESTER

TEST
LAMP

_~£j- o
2 o-
5o
OFF PRESS

O

B0V 220V

POTENTIAL
RELAY

TOOLS AND MATERIAL

SEQUENCE OF OPERATIONS

Potential relay
Potential relay checker

3

Put voltage selector to full counter clockwise or -

‘"zero"position.

Put voltage selector switch to "off" position.
Connect the analyzer to 220 V power source.
Connect analyzer testing leads, as follows:-
White lead to #1 terminal on relay

Black lead to #2 terminal on relay

Red lead to #5 terminal on relay

Set voltage selector switch to correspond with voltage of
relay being tested. x

"Relay contacts" lndlcator must now come on. If there is no
light, relay contacts are open, relay is defective and must
be replaced.

Increase relay voltage control (c¢lockwise; until relay
armature "pulls-in". Note voltage on meter scale just before
pickup;this is the "pull-in" voltage of the relay being tested.

"Relay contacts" indicator light must go out at "pull-in"
voltage . If the "relay contacts" light remains on, the relay
contacts are welded closed, indicating the relay is defective
and should be replaced. ; : -

If the armature of the relay does not pull in at
applied voltage, as noted on the meter, the coil

the maximum
is defective.

SCALE:

RP/3.15.2/04

'CHECKING OF POTENTIAL
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. — Decrease applied voltage to the relay until the armature
drops out. Note the reading on the voltmeter scale just
before dropout:this is the "dropout" voltage. Light must
come on when relay armature drops out or the relay contacts
are sticking. (Replace relay).

NOTE

.See your wholesaler for complete pull-in and dropout reiay
voltages from various relay manufacturers.

r

CAUTIONS

- Attach power cord to 230 V AC power source.

- Seét relay voltage control to "zero" or minimum setting.
- Put'woltage selector switch at 350 volts.

- Use white and black analyzer testing leads for continuity
testing. "Relay contacts" indicator lamp will indicate
open or closed circuit.

scaLe; CHECKING OF POTENTIAL |2/3-13.2/0%

A RELAY FUNDAMENTALS OF
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OVERLOAD -

e - THERMOSTAT
POTENTIAL®
RELAY . :
: \ 5 Ty R
| COMPRESSOR
1\ ~ MOTOR
START CAPACITOR —
By st S
g ’ e = Tu I (O
RUN CAPACITOR . ' asga o 30
Gt 2 "
égé a ’ ~ = £
- e 3 ~C L ¢ = s
220V |
. .. S LI - e P ¢ o gen
TOOLS, COMPONENTS AND MACHINERY - o 5 ub !
- Multimeter. ’ - Clamp—on ammeter. }
; . : . . e
- Starting capacitor. ' = Runnlng capa01tor CE
- Electric motor (CSCR). - Potentlal relay. - kD 3¢
L ) b (W
N " wat OL
SEQUENCE OF OPERATIONS R N : oy

-, = Clean the electric motor terminals, potentlal relay
terminals and wires. ; . ” P

- Check the electric motor termlnals(C S and R)

- Make connections of electric motor with potential relay
according to the above shown diagram with proper rating
capacity of capacitors.

- Check electric motor for proper operation. P

CAUTION

- If the potential relay is positional type then adjust
the relay at its correct position.

- Make electric connections tightly.

Al

m | INSTALLATION OF POTENTIAL J2e/3-15.2/0s |

e - RELAY — - FHNDANENTAL
'DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING R.e&fg-
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ISTRUMENT AND MACHINERY
= -Multiretsz.

- Fan motor {two spe=d)

SEQUENCE CF OQOPERATIONS
- Clean the fan motor terminals.

~ Numbered the fan me¢tor terminal leads (wires).

- Measure the reSLStarAé Letween each of the two terminals and
reco2rd the measured resistanc: betweenieach of two terminals
of the motor. . ? . \

= The most(max;mum) re91stance&1ndlcates between the start and
run terminals ‘and other two “erminals are the motor speed
terminals. ~ 4 L _ :

- From both termihals (run and start), which terminal !hows least
(minimum) resistance wi b ¢ther two terminals (motor speed .

- terminals), that termind]l is the run terminal and other one
is the start terminal. : ;

From motor speéa terminals, which terminal shows least
- resistance with run terminal, that terminal is the high speed -
terminal. and other motor speed terminal is low speed terminal
of the fan motor.

NOTE

If the fan motor has f{ve terminal leads(w;res), the motor has
three speeds(low,.medium and high). -

scaE: .| FINDING OF SPEED WIRES R5/3.15.2/06

o OF FAN MOTOR | ReRsmad
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TWO SPEED FAN MOTOR

EXAMPLE

In the above diagram, a two speed fan motor is shown with
terminals A, B, C.and D, which have the following resistances
between each other.

3 ohms.

8 ohms.

15 ohms. B C
5 ohms. B D

A B -
AC

10 ohms. _ cD
13 ohms. TRD

e

From above data, the maximum resistance is between -two terminals
(A and B), which are run and start terminals. So the other two
terminals (C and, D) are motor speed terminals.

Terminal A shows less resistance with terminals (motor speed terminals).
‘ than terminal B. Resultantly, the terminal A is running terminal
and terminal B is starting terminal of the fan motor.

Now check the resistance of motor speed terminals(C and D)with
terminal A.

It is the least resistance between the terminal A and terminal g
than terminal A and terminal D. Resultantly, the terminal C is
the high speed terminal and terminal D is the low speed terminal
.of the fan motor.

. DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

/PAK-BERMAN TECHNICAL TRAINING PROGRAMME

[ SCRLE: FINDING OF SPEED WIRES |Re/3.15.2/062
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INSTRUMENT AND MACHINERY
‘= Multimeter.

- - Fan motor (three speed).

SEQUENCE OF OPERATIONS

- Clean the fan motor terminals.
- Numbered the fan motor terminal leads (wires).

- Measure the resistance between each of the two terminals and :
record the measured resistance between each of the two terminals
of the motor. ;

- The most (maximum) resiaﬁance indicates between the start.and
run terminals and other three term%pals are the motor speed
terminals. ‘ 5.

- From both terminals(run and start), which terminal shows least
(minimum) ‘resistance with other three terminals (motor speed
terminals), that terminal is the run terminal and other one
is the start terminal. : : :

- From motor speed terminals, which terminal shows least resiétance
with run terminal, that terminal is high speed terminal and other
two motor speed terminals ars medium and low speed terminals of

the fan motor. . 4 £

-  From both motor speed terminals (medium and low) which terminal
- shows least resistance with run terminal, that terminal is medium
‘speed terminal and other motor speed terminal is low speed
terminal of the fan motor. )

NOTE

- If the fan motor has four terminal leads (wires), the motor has
* two speeds( low and high). ! -

s | FINDING OF SPEED WIRES [/3:15:2/07
MAT: OF FAN MOTOR ﬁ"&%&&f’g vy
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ﬁ ©_ TERMINALS

‘ ' | o ﬁﬂ*%

‘557‘ K

| 'SELECTOR . SWITCH!
_ INSTRUMENT AND COMPONENT '
-, Multimeter. ,
- .Selector switch of air conditioner. g "o

QUENCE OF OPERATIONS

- y

—_,Clean the termlnals of the selector switch. _ dmh s

- Adjust the selector knob of the multimeter at “R x'1K. j -

- Put the knob of selector switch ¢f air condltlongr at :
- "off’ position , meter shows no continuity. , e L

-/ Put the knob of selector switch of air cond1t1¢her at "low!(fan®
- pos;tlon. The terminal at this position,which shows continuity
with main supply terminal "L" will be the "low fan" terminal.

- Put the knob of selector switch of air conditioner at "high.fan"®
' poSition.'Tge terminal at this position,which shows continuity
- will be the’"high fan" terminal.

- Put the knob of the selector switch of air conditioner at
"low cool" position. Check continuity of terminal *L* with
"low fan"terminal and with an other terminal (except *high fan®
terminal). The meter shows continuity. Resultantly, the o ther
terminal is the "cool" terminal for compressor.

- Put the knob of selector switch of air conditioner 2t ®high cool™®
position. Check continuity of terminal "L" with "high fan®
-terminal and with an other terminal (except "low fan® terminal).
‘The meter shows continuity with both terminals. Resultantly, the
other terminal is the "cool" terminal for compressor.

»

]
NOTE
- Compressor terminal (cool terminal) w$_1 show continuity,only with -

_high fan or low fan terminals when the knob of the selector
switch is at high cool or low cocl position. .

- Terminal "L" will show contznu;ty at any step (low fan, high fan,
low’ cool and high cool) except in "off"position.

= Put main supolv lead at terminal "L

scaLE: FINDING OF TERMINALS  [re/3.15.2/08
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INSTRUMENT ‘AND COMPONENT
" Multimeter.
-. Selector switch of air éonditioner.

—~ SEQUENCE OF OPERATIONS
- Clean the terminals of the selector switch.
- Adjust the selector knob of the multimeter at”R x 1K.

- Put the krob of selector switch of air condltloner at
"off" pesition, meter shows no continuity.

- Put the knob of selector switch of air conditioner at
"low fan" position .and check "low fan" terminal.

- 'Put the knob of the.selector switch of air conditioner at
"high fan" position and check "high fan" terminal.

- Put the knob of selector ‘switch at "low cool“_poéifibn and
check continuity of terminal"L" with two terminals(low fan
and cool [compressor] terminals). Meter shows continuity.

= Put the knob of selector switch at "high cool”™ position and
check continuity of terminal"L" with two terminals (high fan
and cool [compressor] ‘terminals). Meter shows continuity.

RESULT ,
Trhe selector switch of air conditioner is correct.

NOTE

- Compressor terminal (cool terminal) will show continuity, only
with high fan or low fan terminals when the knob of the selector
switch is at high cool or low cool position.

- Terminal "L" will show continuity'at any step (low fan, high fan,
low cool and high cool). except in "off" position.

S CHECKING. OF SELECTOR |E/ i/

MAT: ‘ SW I TC H Z%N&Aﬂgmﬁng
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CAPACITY T

TEST :
BUTTON //gFD SCALE 4
- INDICATOR BULB
CAPACITOR : % \\ K- 2
] ©®<4— TOGGLE SWITCH -
k)
s o0 S E
y ¥ l(“",/”—‘iv-ELBCTRIC
- _ ' SUPPLY
\ 4

. CAPACITOR ANALYZER

INSTRUMENT AND COMPONENT

Capacitor.
Capacitor analyzer,

' SEQUENCE OF OPERATIONS

Clean the terminals of the capacitor.

Coﬂnect the probs of the capacitor aﬁalyzer with terminals of
the capacitor in accordance with operating instructions.

Put "ON" the toggle .switch of the capacitor analyzer and watch
the light of the indicator bulb.

g N .
(1) - If the indicator bulb does not show light, the capacitor
is open(do not press the capacity test button). '

(2) If the indicatbr bulb shows light continuously, the

capacitor is short(do not press the capacity test button).
L3 5 .

(3) If the indicator bulb shows light, but then dims,
the capacitor is leaking(do not press the capacity test button) .

(4) If the indicator bulb shows light, then goes oft,
press the capacity test button for the actual reading
of the eapacitance. If the meter-'of ‘the analyzer shows
capacitance according to the capacitor rating, the _ .
capacitor is good. '

, <y
DISCARD CAPACITORS

Run capacitor 5% belcw rating.
Start capacitor 20% below rating.

CAUTION

For meter protection, check for-higﬁe%t,ﬁfd.\rating first;

Never place fingers across the terminals of a capacitor. It
may be charged and give a shock. Always short it with. a coated
wire before handling it. Mostly capacitor analyzers are
automatically discharge the capacitar when the toggle switch
is returned to the "OFF" position. . .

RP/3,15.2/10

'MAT:

AIR CONDITIONING
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CAPACITOR TESTING WITH OHMMETER

- Place one frob of the Ohmmeter on one terminal of the capacitor
'to be checked. While observing the Ohmmeter, place the other
prob to the other terminal of the capacitor. The meter needle
will immediatly register zero resistance and then slowly
increase in resistance until it approches infinity. If the
meter reads infinity at begining, the capacitor is open. If
the meter continues to read zero, the ¢apacitor is shorted,
In either case capacitor must be replace. To check a metal-
_clad capacitor for grounded condition, set she ohmmeter on
the highest scale and place one prob on the metal casing of
the capacitor, and alternately touch each terminal of the
capacitor. A high resistance(250,000+) or infinity should
be indicated-on a good capacitor. _

- If the capacitor showg'visualrevidence of liquid leakage or
if the case of the capacitor is bulged or cracked, replace
the capacitor even though it may seen to be good through

. testing. = . 2

NOTE

- The lower the rating, the higher the ohmmeter setting required
for testing the capacitors.. - _

, = Discharge the capacitor with a 20,000 resistor before testing
the capacitor. ’ '

]

SIMPLEST CAPACITOR TEST

The simélest capacitor test is to substitute a good ‘capacitor
for the one being tested. If the motor operates, the old :
capacitor is faulty. :

NOTE

- The replacement capacitor:should be the same capacity as the
old one. If one must be used of a different capacity, it
should be 5 to 10 percent over capacity rather than under.

£

'

SCALE: EIE0G _ . _ PEHLE RP/3»15.?/1#$ ;
e TESTIN.G‘ OF QAPAC-ITOR |
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MAKE ELECTRIC WIRING CIRCUIT OF WINDOW ATR CONDITIONING
UNIT ACCORDING TO THE ABOVE DIAGRAM.

-

3"
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MAKE ELECTRIC WIRING CIRCUIT OF WINDOW AIR CONDITIONING
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MAKE ELECTRIC WIRING CIRCUIT OF WINDOW AIR CONDITIONING
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MAKE ELECTRIC WIRING CIRCUIT OF WINDOW AIR CONDITIONING
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Compresscr Discharge Line 3

Process Tube
Or Charging LineFﬁQ ;/f Suction Line.

e
—r==

Positive seal made hrphﬁ@ﬂ ool

| .

= - .
TOOLS, MATERIAL AND MACHINERY ~
- Pinch-off tool. e - Refrigerant charged unit.
= .Water-soap solution. - Oxyacetylene welding set.

SEQUENCE OF OPERATIONS

= Check the refrigerant charged unit operation (cooling,
suction pressure, compressor mctor current and compressor
head temperature).

= Close the hand wvalve of the gauge manifold.

= Put the pinch-off tool on the process tube and pinch-off
the process tube.

- Crack the hand valve of the gauge manifold and release pressure,
(the low pressure gauge will show no pressure and then close
the hand valve of the gauge manifold.

= ChecK pressure on gauge, if it does not show pressure then remove
the gauge manifold and separate the fittings from the process
tube (charging line).

- Dead the end of the process tube by making a leakproof joint.
= Remove the pinch-off tool from the process tube.
= Check joint to ensure that it is leakproof.

CAUTION

- Pinch-off the process tube atleast at two places with
narrow distances, near to the compressor housing.

= Do not remove pinch-off tool from the process tube,
before making a leakproof joint at the end of prccess tubé&.

= |

SCALE: > - ; RP/3.15.2/15
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DEVELOPMENT .CELL FOR SKILLED LABOUR TRAINING ' R;;:g.

PAK_GERMAN TECHNICAL TRAINING PROGRAMME B | Air Cond.




1
1
1
|
1
|
|
|
|
|
|
I
|
]
I
I
I
|
|
|

@:EHHM1mm i | CAPLLARY

|
1
I
I
I
I
|
I
I
I

1
|
1
|
]
1
1
1
P e e J

MWTROGEN
¥ Z _ M LB : “'En
TOOLS, MATERIAL, EQUIPMENT AND MACHINERY
- Gauge manifold.. - Water-soap -solution.
- Window air conditioning unit. - WNitrogen gas.

- Tool kit complete.

SEQUENCE OF OPERATIONS

- Connect the centre hose of the gauge manifold with nitrogen gas
cylinder tightly.

- Connect the high pressure side gauge hose of the gauge manifold
with process tube (charging line) of the air conditioning unit.

- Pressurize the air conditioning unit 30 to 100 psi{3ll to 754 k?a}
and test for leaks by applying the water-soap solution.

- If no leakage forms(no pressure drop and no bubbles appear) then
raise the test pressure upto 170 psi.[1277 kPa).

- Test for leaks once more, with water-soap solution.

RP/3.15.2/16 _1_

o "TESTING -FOR LEAKS —

MAT: A CONDETIONNG

DEVELOPMENT CELL F_U'R SKILLED LABOUR TRAINING H!Efg.
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“RESULT
- If no bubbles appear and gauge does not show drop in pressure,
there is no leakage in the unit. ;

- If bubbles appear and gauge ShOwWs drop in pressure, there is
leakage in the unit. Mark-out the point of leakage and repair it.

CAUTION
- Unit must be stopped when test for leaks.

'- Use high pressure gauge of the gauge manifold, calibrated
from 0 psi to 500 psi.

HOTE

- A pressure reducing device (pressure regulator and pressure
relief valve) must be used, when testing for leaks with -
nitrggm gas or carbon-dioxide gas.

- Detect leaks, more carefully at the joints.

- Never use oxygen, air or any flammable gas for detecting leaks.
An explosion may OCCur.

- When repair leaks, check the pressure to be sure it is 0 psi.
(no vacuum or pressure) in the system.

RP/3.15.2/16a

1

SCALE;.
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COMPRESSOR

W[UUH  PUHP

TOOLS, EQUIPMENT AND MACHINERY
= Vacuum pump.

- Gauge manifold.
= Heat gun. B
= Window air conditioner. :

SEQUENCE OF OPERATIONS

= Connect the low side gauge {compound gauge) hose to charging line
(process tube) of the air conditioning system.

- Connect the centre hose of the gauge manifold with vacuum pump. |
- Start the vacuum pump and draw a vacuum atleast 29.%2 in. Hg.
- Close the low side hand walve of the gauge manifold.

= Stop the vacuum pump.

RP/3.15.2/17

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING “’:9 "3
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- Watch the vacuum gauge (low side gauge), if it is rises, here
©+ is still moisture in the system.

- Start vacuum pump again.

- Open the low side hand valve of the gauge manifold and draw a
vacuum of atleast 29.92 in. Hg.

- C.ose the hand valve of the gauge manifold(low side hand valve).
- Stop vacuum pump.

- Watch the vacuum gauge (low side gauge). If it is not rises,
there is no moisture in the system and now the system is ready
for charging refrigerant.

NOTE

- High side hand valve of the gauge manifold should be closed
during evacuation process.

- Check o0il of the vacuum pump before use.

- Do not stop the vacuum pump before closing the hand valves of the
gauge manifold. This is to prevent air being drawn into system.

- During evacuation the system must be heated that will not only
vaporize the moisture, but will drive the moisture out of all
the crevices.

SCALE: RP/3vY8:2/17a
MAT: VACU U M _ FUNDAMENTALS OF
; AIR CONDITIONING
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TUBE

U
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COMPRESSOR

TOOLS ,MATERIAL AND MACHINERY

Refrigerant F-22 - Gauge manifold.
Clamp-on ammeter. - Pinch-off tool.
Window air conditioner. ‘= Thermometer.

Oxyacetylene welding set.

SEQUENCE OF OPERATIONS

Complete the vacuum and disconnect the centre hose of the
gauge manifold from the vacuum pump and connect it to a.

cylinder, containing the refrigerant F=22.

Open the cylinder valve (vapor) and purge the centre hose,

then tight the hose connection.

Open the low side hand valve of gauge manlfold and admlt

refrlgerant(break vacuum) in the system.

Start the air condltlonlng system.

SCALE:

CHARGING OF REFRIGERANT

RP/3.15.2/18"7

FUNDAMENTALS OF
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NOTE

Again oben the low éide hand valve of the gauge manifold and
allow the refrigerant to enter the system, until proper charge
has been added.

Close low side hand valve of the gauge manifold and close
the cylinder valve tightly. :

Closely watch the suction(low side) pressure,. recommended
compressor motor amperage (current), compressor head temperature
moist of the system, suction line temperature and evaporator
temperature. e

Check the system for proper operatiomn.
Pinch-off the process tube (charging line} near to the compressor.

Disconnect the low side hose of the gauge manifold from the
process tube,and centre hose from the refrigerant cylinder.

Silver braze the end of process tube and check for leakproof
joint. , : : '
Remove the pinch-off tool.

Unit must be rus during the refrigerant charging process.

Unit must be run during pinch-off aand silver brazing the
end of the process tube.- ‘

Never charge liquid refrigerant into low side of the
window air conditioner. ¢

The refrigerant cylinder may be heated with warm water not
over 120 F(49°C) and never use an open flame for heating.

Pinch-off tool should ' not be removed, bhefore leakproof joint
has been made at the end of the process tube.

L

N

SCALE: ' RP/3.15.2/18a
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TOOLS, MATERIAL AND MACHINERY

- Gauge manifold.s - Thermometer.

- Pinch-off tool. - Refrigerant F-22

- Charging cylinder. - VClamp—on ammeter.

- Window air conditioner. - Oxyacetylene welding set.

4

SEQUENCE OF OPERATIONS :
- .Put the refrigerant (F=22} in the chargirg cylinder.

- Adjust the dial (scale marked on dial) of the charging cylinder
according to the pressure gauge reading (pressure gauge shows the

gas pressure in the charging cylinderj. :

Evacuate the system.

.‘Attéch a line from the charging cylinder to the centre of the.
'gauge manifold and purge with the fittings lcose at the centre
part of the gauge manifold.

Open the gauge manifold valve( low side hand valve of the

gauge manifold). _ :
Crack the charging cylinder valve and allow the refrigerant
to enter the system (after breaking vacuum, start compressor) .

Check the amount of refrigerant by reading the scale on the
charging cylinder, to put the correct amount of charge
(refrigerant) in the system.

el

SCALE: . ' RP/3.15.2/19
MAT: CHARG'NG OF REFR'GERANT  FUNDAMENTALS OF
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After entering the correct amount.-of refrigerant charged in ...

® the system, close the cylinder valve and hand valve of the
gauge manifold.

- Check the unit for proper operation.

- Pinch-off the process tube(charging line).

- Remove gauge manifold from the system.

- Braze the end of the process tube and remove the pinch-off
tool from the process tube. |- ‘ , '

- Check the process tube end for leakproof joint.

CAUTION ‘

- Before removing gauge manifold, it should be ensure that the
charging cylinder valve has been closed and the process tube
has been pinched off properly. % .

- Leave the pinch-off tool on the tube until the process tube end

_ has been brazed properly. :

- Unit should be run _during brazing/silver soldering the end
of the process tube,after pinching.

- _Unit should be run during gas charging.

- Measufe the amount of refrigerant on the scale by watching
the glass tube{liquid level indicator), when charge refrigerant.

- Use the top valve of the charging cylinder duriﬁg charging of
refrigerant in gas position.

SCALE: « ' RP/3.15.2/19a
a ~1 ~—
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WINDOW AIR CONDITIONER

TOOLS AND MACHINERY

L w ) L F: wia
Screw driver set. ~ _ = _ Window air conditioner.

Fin straightener or
fins straightener comb.

 SEQUENCE OF OPERATIONS

Disconnect the electric supply of window. air conditioner.
Remove front grille and filter, from the air conditioner.
Remove the air conditioner from its casing.

Check the number of fins per inch of evaporator and condenser.

Select the correct comb of fin straightener or fins straightener
comb, according to the number of fins per inch.

Straighten the fins by moving the comb of fin straightener from

down to‘Ppward direction in the fins.-

Put the air eonditioner in its casing
Make electric supply connections and start air conditioner.

Check the air velocity, incoming from the evaporator or
condenser (which fins are straighten) for proper air circulation.

Set the filter 1nfront of the evaporat&r and the adjust the
front grllle.

CAUTION

Never use any sharp edges metal piece for straighting the
fins of any type of evaporator or condenser, of refrigeration
and air conditioning machinery.

i s

RP/3.15.2/20
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EVAPORATOR

~
TOOLS, MATERIAL AND MACHINERY

Window air conditioner. - Nitrogen gas.
Electric blower (portable). - Socket wrench set.
Fin straightener. - Gauge manifolad.
Refrigerant F-22. ) - Vacuum pump.

Water-soap solution. - Oxyacetylene welding set.

SEQUENCE OF OPERATIONS

Separate the evaporator of the air conditicner by dlsconnectlng
the suction line aznd refrigerant control.

Clean the evaporatcr and straighten the fins.
Close the one‘end of the evaporator.

Pressurize the evaporator upto 170 péig.(1277 kPa) .
Detect leakage and mark the point of leakage.
Repair leakage and pressurize the evaporator again.
Check for leaks again.

If no leakage(evaporator is OK), adjust the evaporator
in the air conditioner.

Attach suction line and .refrigerant control,with evaporator.
Pressurize the air conditioning system upto 170 psig. (1277 kPa).

Check for leaks, if no leakage, evacuate the air conditioning
system.

Charge refrigerant and check it for proper operatlon.

:: MAINTENANCE OF EVAPORATOR et

A
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CONDENSER

TOOLS , MATERIAL AND MACHINERY C o

- Window air conditioner. .« Nitrcgen gas.

- Electric blower (portable). Socket wrench set.
- Fin straightener. : - Gauge manifold.
Vacuum pump.

- Refrigerant F-22.
- Water-soap solution.

Oxyacetylene welding sei.

SEQUENCE OF OPERATIONS.

- Separate the condenser of the- air conditionexr by disconnecting
the discharge line and liquid line.

- Clean the condenser and straighten the fins.
# Close the one end of the condenser,.

- Pressurize the condenser upto 170 psig. (1277 kPa).
- Detect leakage and mark the point of 1éakage. -

- _Repair leakaée and piessﬁrize the condenser again.
- Check for leaks again. '

"= IF no'leakage{condenser is OK), adjust the condenser
in the air conditioner.

- Attach the discharge line and ligquid line, with cgndenser.

- Pressurize the air conditioring rystem upto 170 psig. (1277 kPa) .

- Check for leaks, if no lcakszge, evacuate the air conditioning
system. . '

- . Charge refrigerant in the air conditioning system and check it
for proper operation. _

NOTE
- When repair leaks, the pressure in the system should be 0 psig.
SCALE: “ i RP/3.15.2/2la
_ MAINTENANCE OF CONDENSER ——mmmrs
MAT: ) AIR CONDITIONING
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ADJUSTMENT OF CASING

TOOLS, EQUIPMENT AND MACHINERY

- Window air conditioner.
- Socket wrench set.
- Tool kit.

SEQUENCE OF OPERATIONS

MOUNTING OF AIR CONDITIONER

AIR FILTER

AIR-INLET
GRILLE

L L Ll

v & ) 1/4 IN. MESH SCREENING
(20 IN. x 20 IN.)

Typical filter installation for window sir conditioner.

|

Clamp-on ammeter

Electric drill machine.

Mansonry drills.

- Make foundation (proper hole) as the size of the air conditioner's

&
’

casing.

: _
- Mount the casing of the air conditioner in the hole.

- Adjust the casing(housing) in the hole to tilt downward 1/4 inch |

on the outside. 4

- seal the cracks (gap between the casing and wall) with metal
plates, rubber gaskets and sealing compounds.

- Check the casing that it is securely tighten in the hole.

SCALE: .

INSTALLATION OF WINDOW

RP/3:15.2/22
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- Put (mount) the air conditioner in the housing (casing).

_ Adjust the filter and grille(first adjust the filter) on the
front side of the air conditioner. ’

- Make electric connections and start the air conditioner.

- Adjust the thermbgtat at proper temperature and check the
air conditioner for proper operation.

PRECAUTIONS |

- The housing (casing)- of the air conditioner must be securely
fastened in place to prevent the unit from falling out of
the window or hole. : . =,

- All the openings should be sealed to minimize air infilteration.
(The gap between the unit housing and side of the window are
usually sealed with sponge rubber strips_or styrofoam),

- The unit housing ‘casing) should be adjusted to tilt downward
about 1/4 inch on the outside (windowsill with leveling bracket
and security bracket mounted). This is enough to provide
condesate. 3

-> Avoid moving the unit by using the tubing or coil as hand grip
because a leak can be formed. Carry the unit by holding into
the bottom pan.

- Avoid forcing the unit into the casing.

- Check to be sure that the refrigerant lines and the wiring are
free and clear as the unit moves into the casing.

- When making the electrical hookup, use a separate circuit.

- The filter, front grille and control knobs should be easily
~ installed. '

- Air conditioning unit should be instélled in that wall@jwindow.
~where the sun light does not strike directly.

- . The air conditioning unit ‘should be installed. where proper
air wind touch to the outside (condenser side) .

" NOTE

- When ﬁhe air conditioner chassis is to be instagled, first remove

any packing pieces (mcst likely to be fitted around fans and fan
motor! and test the fan for tightness on the shaft and freedom of
rotation without making contact with the shroufl or condenser fins.

I:
| ]
ri!

\

sz | INSTALLATION OF WINDOW | =/3.15.2/222
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ANEMOMETER

l = ATR OUT

AIR IN

INSTRUMENT AND MACHINERY

- Anemometer.

- Window air conditioner.

SEQUENCE OF OPERATIONS.
‘= Put the knob at "V" on dial of the anemometer.

- Start air conditioner'fan motor.

- . Place the anemometer base infront of the grille of
alir conditioner,

- Turn the knob of anemometer until white vane marker
is in the centre of the sight window and then.turn
knob until red vane is just under centre line.

- Note the reading on marked dial against carat index.
- Note atleast three readings from three different places
of the grille and compute the average reading.
. s =

NOTE

Take several readings, then compute the average to ensure
the greater accuracy.

There are many types of anemometers. If some other type of
anemometex is available, the same experiment made accordlngly

zash MEASURING OF AR VELOCITY P

) &
PAK-GERMAN TECHNICAL TRAINING PROGRAMME e Air Cond
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INSTRUMENT AND MACHINERY

Anemometer,
Window air conditioner..

SEQUENCE OF OPERATIONS

* index.

Calculate the area of the grille.

Set the white mark of the knob against calculated area.
on rotating dial of the anemometer. ‘

Start the air conditioner fan motor., :
Place the anemometer base against the grille(supply air grille).

‘Turn the anemometer knob until white vane marker is in the

centre of the sight window and then turn knob until red vane
is just under centre line.

Note the reading(volume of air) on marked dial against carat

Note atleast three réadings from three different places of -

the grille and compute the average reading.

NOTE

Take several readings, then compute the average

to ensure greater accuracy.

There are many types of anemometers. If some other type of
anemometer is available, the same experiment made accordingly.

SCALE: ' RP/3.15,2/24
MAT: | : = 7 AIR CONDITIONING
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" - Window air conditioning unit. - Rlectric blower (portable).

" - Remove the fan motor from the air conditioner.

ELECTRICAL e

CONNECTIONS - ASSEMBLY

SCREW
" -AND NUTS

. TOOLS AND EQUIPMENT
= Multimeter. z - Socket wrench set.

- Adjustable wrench. Allen key set.

SEQUENCE OF OPERATIONS
- Disconnect the electric supply.

- Disconnect the fan motor from the components(fan,capacitor
and selector switch).

- Clean fan motor externally.- :
- Remove the fan and.bldwer'from.the motor shaft.

- Check the shaft play. Replace bushes or bearings; if necessary.
.= Lubricate the bushes or bearings. H

- Check for a grounded winding and internal short of the motor.

- 1Install fan motor in air conciltloner.

- Fit the fan and blower on the fan motor shaft tightly. ,

- Make fan motor connections in air conditioner. P
- Make electric supply connectipns;and check for proper operation.’

Ty

SCRE ISERVICING AND MAINTENANCE [/ 15 -2/

b . ; OF FAN MOTOR AR CONDITIONING_

- DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING el o
~ PAK-GERMAN TECHNICAL TRAINING PROGRAMME I IS Cond. &
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CONDENSER

PRESSURE
SWITCH

ADJUSTMENT OF FARTS
AIR CONDITIONING SY

RECEIVER DRIER

LEGEND
[l +ic PressURE LIoUID
HIGH PRESSURE GAS
[l Low PhessURE LiouiD
3 LOW PRESSURE GAS

OF AUTOMOBILE
STEM

EVAPORATOR

. .,., HIGH PRESSURE LIGQUID

HIGH PRESSURZ GAS

| Low PRESSURE GAS

| LOW PRESSURE LIQUID

LOW PRESSURE

oY

COMPRESSOR-—-Bi"
MAGNETIC
CLUTCH >
5‘.—1_. . : i—.
Fartve
']I ¥ 3 tF: .J'h 7
X 3 h
o
COND!

SERVICE VALVE

A\

—

SIGHT GLASS

s -, &
STAB
. ¢ e
IR
35
o

) #-5?\.

n i)

RECEVER

OBSERVE THE FUNCTION OF AUTOMOBILE AIR CONDITIONING SYSTEM,
REFRIGERANT CONDITION OR STATE IS SHOWING IN EACH PART OF THE SYSTEM.

SCALE: - : | Rp/3.M5.2/27
MAT: . INFORMATK)N SHEET FUNDAMENTALS OF
' . : AIR CONDITIONING

. Refg.
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bl 2

)

-
TOOLS, INSTRUMENTS AND ‘MACHINERY N

- Automobile Air conditioning unit.
- Refrigeration tool kit .
- Multimeter.

SEQUENCE- OF OPERATIONS. B
' =~ Clean the parts of the air conditioningdﬁhfﬁ”from the dust
and dirt. . & :

- Clean o0il and other deposits fgom Egéggﬁg csﬂditioning'parts.
- Lubricate the fan (evaporator bf%ﬁé%{mgéor);
- Check belts and replace if pecéssary.
- Wash condenser and dry it: A
T Clean expansion valve and its thermgl\bulb.
y = Check unit for proper operation.

M1 ". j‘v:?

] . a:

' W) RSt v i

$p020R% : !

\ " ¥ e——
2~u 3z,

=g W A

=

SERVICING OF AUTOMOBILE RP/3.15.2/28

ik ~ AIR_CONDITIONER RS
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TO CHARGE REFRIGERANT THROUGH
COMPRESSOR

Connect Refrigerant Cylinder
to E : ;
Valve A - Open ok
Valve B - Closed
.. Valve C - Back Seat Cracked
d ' Open
] Back Seat Cracked &

Valve D -
- Open

!

TOOLS AND MATERIAL

- = Vacuum pump =

Gauge manifold

- Refrigerant F-12 - - Refrigeration tool kit

-. Automobile Air Cond. unit

SEQUENCE OF OPERATIONS.

- Evacuate the the Air Conditioning unit and close the hand
valves of the gauge manifold. '

Remove the vacuum pump and attach the ‘gauge manifold with
refrigerant (F-12) cylinder.

- Purge the service lines of the gauge manifold.

Crack (open) the hand valve "A" of the gauge manifold and
charge refrigerant upto 5 psig (140 kPa).

Start the Air Cond. unit and charge more refrigerant till
no bubbles in the sight glass which is located in the liquid
line. :

Check for proper cooling and preésures(suction and discharge).

£ . Check the unit for proper operation.

Close

the hand valve of the gauge manifold.

Full back the service valves of the compressor and remove
gauge manifold from the unit. =

NOTE

Be sure, there should be no bubble ‘in the sight glass,
when the system is operating.

An over charged unit may be detected by excessive head
pressure, but t .is condition will not show in the sight
' glass. If high pressure is shown on the high side gauge,
_determine the correct system pressure and purge the excessive

¢ refrigerant.

SCALE:

REFRIGERANT CHARGING OF

RP/3.15.2/29

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

. MAT: AUTOMOBILE AIR CONDITIONER]|  foaveniad
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RUBBER HOSE

TOOLS AND MATERIAL

- Portable charging station.
- Refrigerant leak detector.
- Refrigeration tool kit.

’ .

& Refrigerant F-12,

- Rubber hose for automobile Air Conditioning unit of proper
size comparative to the Air Conditioning unit.

SEQUENCE OF OPERATIONS

- Remove refrigerant from the system or pump down
- the system, if possible.

‘-~ Remove the damaged rubber hose.
- Replace the rubber hose with new one.
- Check system for leaks and repair. -
- Evacuate the system.
= Charge refrigerant, if removed. .
- Test the unit forkproper coperation.
v
NOTE

- Check o0il in the system (before refrigerant charging)
and charge oil if necessary.

- Repair rubber hose by removing damaged portion
(make leakproof joints with jobbly clamps).

SCALE: RP/3.15.2/30

MAT:

REPAIRING OF RUBBER HOSE Mo

AIR CONDITIONING

Refg.
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING e
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CHARGING ¥
 CYLINDER - I
. * HERMETIC
e COMPRESSOR
h ] CHARGING LINE ;/ ;
= HARGE LINE
I PRESSURE 4 DISC
= 3 GAU?E —
£ <— SUCTION LINE
CHARGING i 4
VALVE
X VALVE

TOOLS, MATERIAL, EQUIPMENT AND MACHINERY

- Hermetic compressor - Compressor oil
- Vessel ' - Charging cylinder. -
- Valve attachment - Pressure gauge.

'SEQUENCE OF OPERATIONS
- Drain off all the oil from the compressor. ?
- Check the gquantity and gquality of drained 7o &

- Place the correct amount of new o0il in charging cylinder
‘ alongwith small amount of refrigerant to create pressure.

.~ Attach the charging cylinder with the sucticn line of the
compressor (by using valve attachment). '

- Open the bottom valve of the charging cylinder: and valve
attachment (the oil will be forced into the compressor).

- Close the bottom valve of charging cyllndcr when the exact
amount of oil has to be charged. B

- Remove the valve attachment from the coméressor.
= Check the compressor for proper operation.

NOTE:

- Use compressor 011 of standard spec1f1cat10n.

= If the compressor is attached with the system, be sure that-
the cylinder pressure is higher than thé system pressure
and use the same refrigerant in the charging cylinder for
pressure as in the system.

il
SCALE: ‘ RP/3.15.2/32
P ADDING OF OIL bl
MAT: : - R CONBIONING.
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Reafg.
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OIL CHARGING PUMP

g

CHARGING HOSE

HERMETIC
COMPRESSOR

DISCHARGE LINE
> .

JLL
il
l
h

OIL VESSEL
"-..*

—=<+—SUCTION LINE

l

P
[
I,
I

f
|

— — — —

TOOLS,MATERIAL AND MACHINEEX
- 0il charging pump. : - Vessel.

- [
- Hermetic compressor. - Compressor oil.

‘= Charging hose.
L )

SEQUENCE OF OPERATIONS
- Drain off all the oii from the compressor.

- Check the quantity and quality of drainec oil.

- Attach the cil charging pump with suction line of the compressor.
- Put the oil charging pump(sﬁction side) in the vessel of new oil.
~ - Add same quantity of new dil as drawn irom the compressor. :
- Remcve the oil charging pump from the compressor.

- Check the compressor for proper operation.

NOTE. _

- During the cil charging piucess, it is importaat that the oil
pump base (suction side of the oil charging pump), should be
dipped in the oil.

- Use compressor oil of standard specifications.

- 1If necessary, a charging hose can be attached with the suction
side of the o0il charging pump.

]

RP/3.15.2/33

MAT: AIR CONDITIONING

_scaLE: ADDING OF OIL FNORETREE

Relg.
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Make different refrigerant circuits on training model unit with
the help-of training manual and complete practicals on this unit
with the help of training manual of the above trainer. '
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cuits on training model unit with
d complete the practicals on this

Make different refrigerant cir
the help of training manual an

unit with the help of training manual of the above trainer.
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COMPLE'I‘E THE ELECTRIC CIRCUIT OF REFRIGERATIbN TRAINING UNIT.
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WIRING DIAGRAM MODEL 9501 REFRIGERATION TRAINING UNIT
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SCALE: - ‘ RP/3.15.2/35a
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POWER SUPPLY
220V

COMPLETE SCHEMETIC DIAGRAM
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COMPLETE THE ELECTRIC CIRCUIT OF THE PACKAGE TYPE AIR CONDITIONER

SCALE: - . ' RP/3.15.2/36 ,
—  INFORMATION SHEET |
. * ‘ : AIR CONDITIONING
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Re;g.
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: LEGEND
e Contactor. CCB Cooling (compressor)circuit breaker..
Cap Capacitor. ccsv Capacity control solenoid valve.
CH Crankcase Heater. CCW Counter clock wire.
Compr Compressor. . CH Clock wire.
CR Control relay/cooling relay/ DM Demper motor.
Compressor relay.
HPS High pressure switch. - RaNges: fainy:
HR Holding relay (base unit lables) i s ?ircuit e '
Heating relay (Heating lables). FCPS Fan cycling pressure switch.
IFC Indoor fan contactor. FL Feasible link.
IFM Indoor fan motor. H -Henter.
IFR Indoor fan relay. HA Heating anticipator.
Ip Internal proctector. HC 3 Heater contractor.
LPS Low pressure switch. HCB Heater circuit breaker.
OFM ‘Out door fan motor. HPCT Head pressure control thermostat.
OFR Out door fan relay. HTR Heater relay (Base unit lables).
OL Over load. LOR Lock out relay.
TC Tﬁermostgt (cooling) . LS Limit ;witch.
TH Thermostat heating. MAT Mixed air thermostat.
™ ; Timer motor. RB Reset bottOn;
TR Timer relay. TB Terminal block.
TRAN Transfb:mer._
——— Factory installed options.
o Field wiring. 7
(S To indicate common potential,
not to represent while.
— Factory wiring.
O Component connections, marked.
@) - Component connections unmarked.
[::] Terminal board connections.
D éplice.
AHA Adjustable heat anticipator.
APS A;r pressure switch (field supplied).
CB Circuit breaker. )
cc Cooling conpenlato;.
SCALE: X TION SHEET RP/3.15.2/36a
o, INFORMA Ty
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