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1.1.02 200D IO 6 Aoee 0 B3 & Joegesdyseen (Safety & Guidelines for good
shop floor maintenance) 4
1.1.03 FAE P - DA WEBy - K80 FRgaw (Basic safety - First aid treatment -
Artificial respiration) 6
1.1.04 FAE R - DA &ééb - S8 avsroéozso (Personal Protective Equipment (PPE)) 13
1.1.05 DG 8570 Bijol ewreSy - 228NN (Different types of Hand tools - specification) 19
1.1.06 &8oh & Bof asogren (Drilling & grinding machines) 38
e 2 1 285 oS (Sheet Metal)
1.2.07-10 At w05 GE S° Jrren & oL 1o (Identification of tools & equipment in
sheet metal trade) 43
dreirS 3 1 dogsd (Electrical)
1.3.11-13 Desogd FAE - Soctgd - worirseen - P6 Dodrre Sod crimping (Fundamental of
electricity - conductors - insulators - wire size measurement- crimping) 56
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1.4.14-20 aogw.‘l)éb DBsao (Introduction to electronics) 67
arérgs 5 1 29oh (Welding)
1.5.21-27 29ohh g, DB dakw Ao (Introduction and definition of welding) 88
Soecbry 6 1 828 8padan (Basic Refrigeration)
1.6.28-38 FTroes QO3 HBE BPRBAD FGTew O & DB (General and special
refrigeration tools and their function) 116
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1.8.51-55 R 2 0VRBLY L), GFR, BonFSE Dosogeaen O JwFES ""-"’65"5 (Defrost,
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BoecborsS 10 : So6 Bwdain doeerg (Compressor and Motors)
1.10.58 5088 S00d diwg); DogS (Function of hermetic compressor) 185
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1.10.59 & 60 | DI S0 Vo7 es0 BB HB)0H VIS (Construction and working of principle of
various cCompressors) 191
1.10.61 & 62 | DD S5P0 DoAS-0E Arerdo Do & @30S (Identification & application of different
types of single phase motors) 197
1.10.63-67 | sFdeagd, 0Few, &06 S°6& TBEE, 658)Jes b0k TS DS (Capacitors, relays,
over load protector, thermostat and selector switch) 204
1.10.68&69 raésgé AC c3ng); PG boboﬁ fg:)b:@eS (Basic working principle of inverter AC) 208
doecbrsS 11 1 80246 (Condenser)
1.11.70&71 | E20R8 82368 Dowd &6 Sotdy6 (Air cooled condenser of domestic refrigerators) 210
1.11.72 D (306 gomS) (Dehydrators (filter drier)) 217
doecirrgS 12 1 @ond Sodaiwd d=yRes oS (Drier & Expansion Valve)
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drersS 13 1 d°8°60:6 (Evaporator)
1.13.75&76 | 6223806¢5° JoeY*Sesd (Evaporator in refrigerator) 221
doecbrsS 14 1 82308 (Refrigerant)
1.14.77-80 | 6286 (Refrigerator) 232
1.14.81 2Boctd & oS¢ © - B33 (Cylinder & valves - Safety) 250
1.14.82 828085 85856 (Recovery of refrigerants) 264
SoecbrsS 15 1 adoNgas (Insulation)
1.15.83&84 | 35S @0F1S Dego (Thermal insulation material) 271
2ergS 16 1 Do& dowd Sodad6 (Window Air Conditioner)
1.16.85-88 | Do&& AC ABog), w5°ES & dogsS arrren (Mechanical & electrical components of
window AC) - 277
doeeirgS 17 1 D)6 AC (Split AC)
1.17.89-97 | 238 AC 0520885 & dogsd errren (Mechanical & electrical components of split AC) 286
1.17.98 faésgé 935303‘365 Qod Sodadoh atrdew (Air conditioning units with inverter
technology) 340
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1 Identify trade related hazards and safety procedures following safety precautions. 1.1.01-1.1.04
2 Produce fitting jobs as per drawing (Range of operations, marking, sawing, filing,

drilling) 1.1.05-1.1.06
3 Produce sheet metal components (range of operation marking, metal

cutting, bending, riveting and soldering etc.) 1.2.07-1.2.10
4 Identify electrical safety. Join different wire, measure power, currents,

volts and earth resistance etc. Connect single phase motors. 1.3.11-1.3.13
5 Identify the electronic components and their colour code i.e tranisistor,

capacitor, diode, amplifier, |.C and able to work soldering. 1.4.14-1.4.20
6 Perform gas welding, brazing, soldering observing related safety 1.5.21-1.5.27
7 Identify RAC tools and equipment and recognize different parts of RAC

system perform copper tube cutting, flaring, swaging, brazing 1.6.28 - 1.6.38
8 Test mechanical & electrical components. Perform leak test, vacuuming,

gas charging, wiring in refrigerator 1.7.39-1.7.42
9 Identify electrical and mechanical components of a refrigerator 1.7.43-1.7.44
10 Test compressor motor terminal, start compressor with relay & without

relay, technique of flushing, leak testing, replacing capillary & filter drier,

evacuation & gas charging. 1.7.45-1.7.50
11 Check components frost free refrigerator (electrical mechanical), wiring

of frost free freeze & air distribution in refrigerator sector. Leak detection,

evacuators & gas charging 1.8.51-1.9.57
12 Dismantle, repair and assemble hermetic, fixed and varibale speed

compressor, and test performance 1.10.58 - 1.10.60
13 Identify the terminals of sealed compressor and their wiring and measure

current volts, watts and use of DOL starter with different types of motors 1.10.61 -1.10.64
14 Perform selection of hermetic compressor for different appliances, starting methods,

testing controls & safety cut out used in sealed compressor 1.10.65 - 1.10.67
15 Identify the components of control system of inverter AC and wiring of control 1.10.68 - 1.10.69
16 Perform servicing & de scaling of condenser (internals 7 externals)

used in different appliances. perform fitting & adjustment of drier, filter &

refrigerant controls used in different refrigeration system 1.11.70-1.12.74
17 Perform servicing of different evaporator used in different appliances 1.13.75-1.13.76
18 Carry out recovery and recycling of refrigerant used, alternative of

CFC, HFC recover, transfer & handing of gas cylinders 1.14.77 - 1.14.80
19 Retrofit CFC/HFC machine with ozone friendly refrigerant with

understanding of the compatibility 1.14.81 - 1.14.82
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(ix)



SYLLABUS

Duration

Reference
Learning
Outcome

Professional Skills
(Trade Practical)
With Indicative Hours

Professional Knowledge
(Trade Theory)

Professional
Skill 25 Hrs.;

Professional
Knowledge 04

Hrs.

Identify trade related
hazards and safety
procedures following
safety precautions.

1.Identify workshop & machineries.
(10hrs.)

2.Demonstrate Safety precautions
and First aid. (05 hrs.)

3.Demonstrate firefighting (05 hrs.)

4.Demonstrate working at height
using PPE’s and identify the
hazards and take personal safety

precautions. (5 hrs.)

Introduction to trade and related
industries.General safety
precautions and first aids,
firefighting equipment and
electrical safety.History of
Refrigeration and Air
conditioning.Grooming  of
technicians.(04hrs..)

Professional
Skill 25Hrs;

Professional
Knowledge 5
Hrs.

Produce fitting jobs
as per drawing (Range
of operations,
marking, sawing,
filing, drilling.)

5. ldentify general tools,
instruments & equipment. Care
and maintenance of tool,
instruments and equipment. (10
hrs.)

6. Perform measuring, marking,
punching, hacksawing and flat
filing,to make a job as per
drawing. (15 hrs.)

Fitting

Different types of Fitting hand
tools,- their use. Function,
construction, working and
Specification.

Machineries and equipment used
in fittings like drilling machine and
grinding machine. (05 hrs)

Professional
Skill 25 Hrs.;

Professional
Knowledge
04 Hrs.

Produce Sheet metal
components (range of
operation marking,
metal cutting,
bending, riveting and
soldering etc.)

7. Perform Sheet Cutting by straight

snip as per drawing. (07 hrs.)

8. Perform Sheet Cutting by bent

ship as per drawing. (07 hrs.)

9. Bend, fold and join metal sheets

in different process. (06 hrs.)

10.Join sheet metal by using rivet set
and snap. (05 hrs.)

Sheet Metal

Function,construction, working,
use, and application, specification
of Sheet metal tools, instruments
and equipment. Care and
maintenance of tools. Rivet &
riveting- their types and use. (04
hrs..)

Professional

Skill 35 Hrs.;
Professional
Knowledge 06

Hrs.

Identify electrical
safety. Join different
wire, measure power,
currents, volts and
earth resistance etc.
Connect single phase
motors.

11 Demonstrate electricalsafety
precautions and first aid. (05
hrs.)

12 Identify, use and maintain
electrical tools. (05 hrs.)

13.Measure current, voltage,
resistance ,power, energy using
analog and digital meter through
a single phase circuit. (25 hrs.)

Electrical

Electrical terms such as AC and
DC supply, Voltage, Current,
Resistance, Power, Energy,
Frequency etc.Safety precautions
to be observed while working on
electricity. Conductors and

Insulators, Materials used as
conductors. Series and parallel
circuit, open circuit, short circuit,
etc.Measuring Instruments such
as voltmeter, ammeter, ohm
meter, watt meter, energy meter
and frequency meter. Earthing and
its importance.Earth resistance.
Insulation and continuity test.
(06 hrs..)

(x)




e
Professional
Skill 47 Hrs.;

Professional
Knowledge 10

Hrs.

Identify the electronic
components and
their colour code i.e.
transistor, capacitor,
diode, amplifier, I.C
and able to work
soldering.

electronic
tools &

14.ldentify basic
components,
instrument. (08 hrs.)

15.Colour coding of resistors. (05
hrs.)

16.Use voltmeter, ammeter and
multimeter. (8 hrs.)

17.Practice soldering & de-soldering.
(8 hrs.)

. N\
Electronics

Introduction to Electronics. Basic
Principles of semiconductors,
Principles and application of
Diodes. Solder — its composition
and paste.(05 hrs..)

18.Identify transistors, resistors,
capacitors, diodes, S.C.R.,
U.J.T., amplifier andI.C. (08hrs.)

19.Construct and test full wave
rectifier using diodes. (05hrs.)

20.Construct and test a bridge
rectifier. (05hrs.)

Rectification, Zener diode as
voltage regulator — transistors
parameters- diodes, ICs. (05 hrs..)

Professional
Skill 39 Hrs.;

Professional
Knowledge 7
Hrs.

Perform gas
welding, brazing,
soldering Observing
related safety.

21.Identify gas welding equipment &
accessories. (05 hrs.)

22.Demonstrate safety precaution in
handling of Oxy-acetylene
cylinders, regulators etc. (04
hrs.)

23.Setting up of AIR-LPG, O2- LPG
and O2-C2H2 using can type
portable flame set. (04 hrs.)

24 .Oxy-acetylene gas welding,
brazing and cutting on thin sheet
metal. (7hrs.)

25.Demonstrate Care & Safety of
welding tools and equipment.
Back fire arrester. (03 hrs.)

26.Set Oxy-acetylene plant, use two
stage regulator, adjustment of
flame, gas pressure — O2 and
DA. (07 hrs.)

27 .Perform brazing between Cu to
Cu and Cu to MS, Cu to
aluminum pipes. (9 hrs.)

Welding

Introduction to basic principles of
commonly used Welding
processes, oxy fuel gas welding
/ cutting, brazing & soldering,
nozzles, base metal and filler
metal. Use of flux.Difference
between soldering and Brazing in
terms of temperatures, filler
materials, joint strengths and
application. Use of Oxy
Acetylene, Oxy LPG, Air LPG and
two stage regulators

for brazing/soldering. Description

of back fire arrester. (7 hrs..)

Professional
Skill
100Hrs.;
Professional
Knowledge

15Hrs.

Identify RAC tools
and equipment and
recognize different
parts of RAC
system. Perform
copper tube cutting,
flaring, swaging,
brazing.

Basic Refrigeration

28.1dentify & use of general hand
tools, instruments & equipment
used in refrigeration work.
(12hrs.)

29.Identify & use of special tools,
instruments & equipment used in
refrigeration work.(13hrs.)

30.1dentify various refrigeration
equipment and components of
vapour compression system like
compressor, condenser,
expansion device and evaporator.

Basic Refrigeration

Basic principle of refrigeration,
working, use, specifications of
refrigeration tools, instruments
and equipment. Fundamentals

of Refrigeration and its
units.Thermodynamics

law.(05hrs..)

Science related to refrigeration,
work, power, energy, force, Heat
andTemperature,
Differenttemperature

scales, Thermometers, Units of
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Identify and Check vapour
absorption refrigeration cycle
(VARC) (12 hrs.)

31.Unroll, cut and bend soft copper
tubes. (04 hrs.)

32.Swage and make a brazed joint
on copper tubing. (10 hrs.)

33.Make flare joints and test them
with flare fittings. (10 hrs.)

34.Pinch off copper tubing. (04
hrs.)

35.Use lock ring tool and various
fittings of lock ring for
servicing of appliances. (10
hrs.).

36.Brazing of Cu to Cu, Cu to
steel, Cu to brass using AIR
LPG suitable in RAC
machine. (07 hrs.)

37.Brazing of Cu to Cu, Cu to
steel, Cu to brass using Oxy-
LPG. (07 hrs.)

38.Brazing of Cu to Cu, Cu to
steel, Cu to brass using Oxy-
Acetylene. (11 hrs.)

heat, sensible heat, latent heat,
super heating and sub-cooling,
saturation temperature,pressure,

types, units.
Types of Refrigeration systems,
including vapour absorption

refrigeration cycle (VARC), water
— combination. Study the
construction and working of
vapor compression cycle, low
side & high side of vapour
compression system.
Applications of vapour
compression cycle. Coefficient
of Performance (COP), Ton of
Refrigeration.(7hrs..)
Construction and working ofV.C
Cycle, fundamental operations,
sub cooling and super
heating.(03 hrs..)

Professional | Test mechanical & 39.dentify electrical and Refrigerator (Direct cool &
T |alectrical | memonmly | rroetees
rs.;
Professional lconlzr:onte nts. Perform frost free. (05 hrs.) Function, construction, working
Knowledge 2kl ?18 o VL LIng) _ of single door direct cool
10 Hrs, gas charging, wiring 40.Check and replace_electrlcal refrigerator, frost free refrigerator,
in refrigerator. components of refrigerators. specifications, trouble shooting.
(14 hrs.) Heat Insulation materials. Care
41.Leak test, evacuation, gas and maintenance of refrigerators.
charging in a refrigerator. (15 (10 hrs.)
hrs.)
42.Wiring circuit of refrigerator.
(15 hrs.)
Professional Identify electrical and 43.Installation of refrigerator. Refrigerator (Direct cool &
Skill 16Hrs.; | mechanical (8hrs.) Frost free)
Professional components of a Al e |l el e et e Study the electrical components of
Knowledge refrigerator. ol ctri,cal and other system refrigerator. .
03 Hrs. components of refrigerator. | Study the mechanical
components
(8 hrs.) of refrigerator and their types.
(03 hrs..)
Professional Test compressor [ 45 Testing of compressor. (05 hrs.) Importance of flushing in
Skill 30 motor terminal, start 46, Identification of motor terminals evaporator and condenser, use of
Hrs.; compressor with '(05 . " | dry nitrogen for flushing,
Professional | relay & without relay, ' necessity of replacing capillary
Knowledge technique of flushing, | 47.Start the compressor with and and drier. Evacuation, leak
07 Hrs. leak testing, replacing without relay. (05 hrs.)
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capillary &filter drier,
evacuation &gas
charging.(NOS: Not
available)

48.Test performance of direct
start refrigerator. (05 hrs.)

49.Cleaning and flushing of
evaporator and condenser
with dry nitrogen. (05 hrs.)

50.Replacement of capillary tube
and drier. (05 hrs.)

testing, gas charging method in
refrigerator, (07 hrs..)

~

Professional
Skill 42 Hrs.’

Professional
Knowledge
10 Hrs.

Check components
of frost-free
refrigerator
(electrical/
mechanical), wiring
of frost-free freeze &
air distribution in
refrigerator sector.
Leak detection,
evacuators & gas
charging.

51.Tracing electrical circuit of
Frost-Free refrigerator. (10
hrs.)

52.Checking, fault finding and
testing of electrical
accessories like thermostat,
timer, defrost heaters, bi-
metal, air louvers etc. and
other system components.
(10 hrs.)

53.Checking air distribution
system. (03 hrs.)

54.Servicing of refrigerator.
(O7hrs.)

55. Testing the performance of
refrigerator. (02 hrs.)

Frost Free Refrigerator

Study the construction and
working of Frost Free (2 or 3
door) Refrigerator parts
particularly, the forced draft
cooling, Air Duct circuit,
temperature control in Freezer
& cabinet of Refrigerator, air
flapper / louver used in
refrigerator section, automatic
defrost system.  Study  of
Electrical accessories & their
functions ( Timer, Heater,
Bimetal, Relay, OLP, T/S etc.)
Refrigerator cabinet volume
calculation.5hrs..)

56. Identify three and four door no
frost refrigerator. (07 hrs.)

57.Testing components of three/
four door refrigerator. (03 hrs.)

Refrigerator (Inverter
Technology)Study the
construction and its working of
two and three door frost free
refrigerator with inverter
technology Care and
maintenance. (05 hrs..)

Professional
Skill 39 Hrs.;

Professional
Knowledge

10 Hrs.

Dismantle, repair and
assemble hermetic,
fixed and variable
speed compressor,
and testperformance.

58. Identify different types of
compressor. (09 hrs.)

Compressor

Function, construction,
working, application of hermetic
compressor,(Fixed speed and
variable speed compressor)like
Reciprocating, rotary, scroll
and inverter type.(5Hrs..)

59.Dismantle /assembling
reciprocating/rotary
compressor. (15 hrs.)

60.1dentify different parts of
dismantled compressor.
(15 hrs.)

Study the construction &
working of reciprocating, rotary,
scroll, wobble & swash plate
compressor. wet compression,
oil, properties, lubrication
methods. (05 hrs..)

Professional
Skill 50 Hrs.;

Professional
Knowledge 8
Hrs.

Identify the terminals
of sealed compressor
and their wiring and
measure current,
volts, watts and use
of DOL starter with
different types of
motors.

61.ldentify terminal sequence of
hermetic compressor motor
by using digital multimeter
and measure starting current
and running current by using
ammeter and AVO meter.
(12 hrs.)

AC motors and their types.
Advantages of AC motor over DC
motor. Split phase induction
motors, working principle and
construction.Starting winding
and running winding.Starting
current and running current.
Study the shaded pole motor,
RSIR, CSIR, CSR and PSC
motors.(6 Hrs..)
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62.dentification of terminal
sequence of CSIR motor by
using digital multimeter and
measure starting currentand
running current by using
Ammeter and AVO meter.
(13 hrs.)

63. Start CSR motor and measure
starting current and running

Centrifugal switch and its
function. Common faults, causes

current. (07 hrs.) and remedies in motors.
64.Start shaded pole motor and (02 hrs..)
measure starting current (18
hrs.)
Professional Perform selection of | 65.Test open, short, continuity Motors
Skill 25 Hrs.; Hermetic compressor and earth of a hermetic . .
f diff t Function of Starting relay,
Professional or ' i te rt(?n compressor. (04 hrs.) Capsaitors, OLP ol Rs. )
itors, . .
Knowledge 4 amp;t Laondc:s, tseirt ilrr:g 66. Start the compressor motor <
Hrs. : 9 by RSIR, CSIR, PSC & CSR
controls & safety cut . .
; method by using different type
out used in sealed : :
COMPressor. relay, capacitors, OLP’s, etc.
(10 hrs.)
67.Check and Test different type
relay, Capacitors, OLP’s, find
out faults and rectification
(11 hrs.)
Prc?fessional Il'dentify 68.Check control circuit of Working principle of inverter
Skill 16Hrs.; theComponents of variable speed air conditioners technology, advantages of
Professional Icr?vnet:?elrsfct:emanoc}c (Inverter ACs). (08 hrs.) variable speed technology over
Knowledge 04 | .. " of control | 69.Identify components of control DB EREEE. HE e e o e @
Hrs. g control system for inverter Air
system. system of Infgruat.s Conditioners (ACs). (04 hrs..)
including printed circuit board ’ h
(PCB)NTC,PTC e.g. Power
PCB, Filter PCB, Heat sink
reactor. (08 hrs.)
Prc_)fessional Perform servicing & | 70.Familiarize with different types Condenser
Skill 46 Hrs.; | de  scaling of of condensers used in Function of condenser. tvbes
Professional condenser (internals refrigerators, Bottle coolers, c ) . » LYPeS,
Knowledae 10 . - onstruction of air-cooled
) &externals) used in visible coolers, deep freezers,
Hrs. : ! : condenser. Effect of chocked
different Window and SplitAC. (10
: condenser. Advantages, de
appliances.Perform hrs.) scaling
F|tt|ng.& adJl_Jstment 71.Clean, flush, service and leak of air-cooled condenser,
of drier, filter & . . L
: test different type of air- application, and advantages.
refrigerant controls . C :
: ; cooled condensers, micro Liquid receiver, pump down,
used in different o .
. : channel condensers. Remove application, types, function and
refrigeration system. U .
dust from fins in air cooled working.
condenser, micro channel .
condensers. (10 hrs.) Drier
72.1dentify different items Func;hop o dne_r , types,

. application and its advantage.
necessary for de-scaling like Description of desiccants
diluted Hcl, Pump & motor, P '
hose, etc. (07 hrs.)

-
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73.1dentify drier and capillary tube
used in different cooling
machines. (09 hrs.)

74.Replace drier and capillary tube
at the time of gas charging
according to manufacturer’s
direction. (10 hrs.)

Expansion Valve

Expansion valve used in
domestic refrigeration and air
conditioning systems.
Capillaries, Automatic and
Thermostatic Ex. Valves, and
electronic expansion valves.(10
hrs..)

Professional Perform servicing of | 75.ldentify and service different Evaporator
Skill 16 different evaporator types of evaporators like plate Worki inciole. Functi
Hrs.; used in different and tube type, Fin andtube orking principie, Function,
i t t fitted i types of evaporators used in
Professional appliances. ype, etc. - Tited in refrigerator, water coolers
Knowled refrigerators, Bottle coolers, bottl | ’ ind d lit
owiedge water cooler, Window and split otfle coolers, window and Spil
05 Hrs. A.C, Super heating in
AC. (08 hrs.) ?
evaporators, Function of
76.Perform leak test, flush to accumulator and types.
remove oil by dry nitrogen in Methods of defrosting.
evaporator. (08 hrs.) (05 hrs..)
Professional Carry out Recovery [ 77.ldentify and explain different Refrigerant
Skill 30 and Recycling of colour code of different type 9 :

) : : : . Classification of refrigerants,
Hrs.; Refrigerant used, refrigerant cylinder like HCFCs nomenclature of refrigerants
Brofessional |- catvE oRCRE, IPIEC22 NE 2, AT including chemical naﬁwe and
Knowledge HFC re-cover, transfer (HFC-134a, HFC-32, R-410A, formulas hydro  chloro
06 Hrs. & handing of gas R-407C and R-404A) and low- fluorocarbons (HCFCs), hydro

cylinders.

Global Warming Potential
(GWP) refrigerants like
ammonia, R-290, HFC- 32,
blends of HFCs (R-410A, R-
404A, R-407C etc.) and hydro
Fluor olefins (HFOs: HFO-
1234yf, HFO-1234ze, HFO-
1233zd, HFO-1336mz), blends
of HFCs and HFOs. (10 hrs.)

78.Recover refrigerant from a faulty
machine. (07 hrs.)

79.Transfer refrigerant from one
cylinder to another using ice.
(04 hrs.)

80.Measure pressure
andtemperature of refrigerants
including HCFC-22, ammonia,
R-290, HFC-32, HFC-134a, R-
404A, R-407Cand R-410A,
HFOs. Identify flammability and
toxicity of A3 and A2L of
refrigerants. (09 hrs.)

fluorocarbons (HFCs) and hydro
fluoroolefins (HFOs), blends of
HFCs and blends of HFCs/HFOs.
Climatic impact of refrigerants:
Stratospheric ozone depletion,
global warming, mechanism of
ozone depletion; the Montreal
Protocol phase-out schedule of
ozone depleting refrigerants
(HCFCs) and high global warming
refrigerants (HFCs). Brief
introduction of Ozone Depleting
Substances (Regulation and
Control) Rules, 2000 and its
amendments. Introduction of
properties of refrigerants;
environment related properties:
Ozone Depleting Potential
(ODP), GWP; ODP and
GWP of various
refrigerants, thermo chemical
properties: flammability and
toxicity of refrigerants, lower
flammability limit (LFL) and upper
flammability limit of A3 and A2L
refrigerants. Thermo physical
properties: pressure temperature
of different refrigerants.(06 hrs..)
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4 .
Professional

Retrofit CFC/HFC

81.Demonstrate safe handling of

Safe handling of flammable\

Skill 22 machine with ozone refrigeration cylinders. (10 hrs.) refrigerants. Refrigerant leak

Hrs.; friendly refrigerant with detection methods,

Professional AL, 6 82. Recove_r CFC by recovery pump | o - ation and charging

- and cylinder on CFC filled :

Knowledge compatibility. d tic refri tor (12 h of refrigerant, temperature

07 Hrs. omestic refrigerator. ( rs.) glides of refrigerant blends,
procedure of charging  of
refrigerant blends especially the
zeotropic
lends,hydrocarbon blends, HFC
blends (R-404A, R-407C,R-410A)
and blends of HFCHFO.
Retrofitting
Changes of components &
practices while retrofitting CFC
appliances with HC Refrigerants.
Properties of HCs(07 hrs..)

Professional Pack thermal 83.ldentify different insulating Thermal Insulation

Skill 13 insulation and materials.(polyurethane rigid Function,types,thermodynamic

Hrs.; prevent foam and polystyrene). (03 properties of heat insulation

Sraieeatsnzl cooling leakage. hrs.) ma(}ez_alscusiq in_refrigeration

Knowledge 84.Fill with insulation material agz h IrgGonditioning systems.

02 Hrs. like PUF and glass wool. ( rs.)

(10hrs.)

Professional
Skill 50
Hrs.;

Professional
Knowledge 7
Hrs.

Install window AC,
test Electrical &
electronics
components & Fault
diagnosis & remedial
measures.

85. Acquainting with mechanical
and electrical components
(electrical components like
selector switch, thermostat
switch, relay, starting
capacitor, running capacitor,
overload protector, remote and
PCB control, etc. ) used in
window air- conditioner.
(15 hrs.)

86. Troubleshooting, installation,
tracing wiring circuit. (5 hrs..)

87.Leak testing, evacuation and
gas charging, Show discharge
pressure and suction
pressure during running time.
(15 hrs.)

88.Hands on practice on
installation of window AC
following step by step
procedure. (15 hrs.)

Window Air Conditioner Study
the constructionand working
principle of window AC and its
components; electrical controls
and wiring. Installation,
troubleshooting and servicing.
(7 Hrs)

Professional
Skill 100
Hrs.;

Professional
Knowledge

18Hrs.

Perform servicing of
electrical& electronic
control, test,
Installation, wiring,
fault finding &
remedial measures

of different split AC.

Split AC (wall/floor/Cassette)

89. Identify various components
of split AC like wall
mounted, floor and ceiling
mounted, duct able and
multi split AC. (O4hrs.)

90.dentify electrical circuits of
wall mounted split AC.
(O4hrs.)

Split AC (wall/floor/Cassette)

Construction and working
principle, troubleshooting &
care and maintenance. Selection
of location of indoor and outdoor
units.
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91. Test different components and
fault finding. (03 hrs.)

92.Leak testing of the system,
evacuation and gas charging.
(03hrs.)

93.Trouble shooting in split AC.
(06hrs.)

Split AC (Wall Mounted) )

Construction and working
principle, types, trouble
shooting. Description of
electrical components used in
split A.C. Study the wiring
circuit.

94.Install IDU and ODU of wall
mounted split AC. (16hrs.)

95.Install IDU of floor, Ceiling /
Cassette mounted Split AC.
(16hrs.)

SPLIT A.C (floor, Ceiling /
Cassette mounted Split A.C)

Construction and working
principle, types, trouble
shooting. Description of
electrical components used in
split A.C. Study the wiring
circuit.

96. Install IDU and Duct of Ductable
splitAC. (16hrs.)

SPLIT A.C (Ducted)

Study of the Duct able splitAC,
its Construction and working
principle, types, trouble
shooting.Description  of
electrical components used in
split A.C. Study the wiring
circuit.

97.Servicing of Multi Split AC.
(16hrs.)

MULTI SPLIT A.C

Study the construction and
working, various components,
electrical circuits, testing
components, fault detection

98.1dentify the parts of Inverter
SplitAC. (16hrs.)

INVERTER SPLIT A.C.

Study of construction and
working principle of inverter AC
and its components, electrical
circuit and controls,
installation, servicing, trouble
shooting, fault detection, leak
testing and gas
charging.Concept of Indian
Seasonal Energy Efficiency

Ratio ISEER). Energy
Efficiency leveling oninverter
AC.(18 hrs..) Y,
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FOWE BES - P D3y - B FPgaw (Basic safety - First aid treatment -

Artificial respiration)
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A0HR) weer {oob‘léon" &otLod.

&end &6 S (Fig 2)

¢S 8e5 PSS’ Tochd DRV BoTren wETIEES DEGorr
SHOOIVGETCON. (50TPL VG DR OVERCUT e
DeLFED B0 @ 70° oS’ EABoseciaron. AJS
DEGorr BRD RBES S8 UPCUT 0 HFe6d 0dosn 28
51° €c065° €0008. @O 20N &e5 265 o3 Desore T
SoNod.

Fig 2

—

TRy 865 a8 GRS B3, DN, Srre Gomrorn
SOA &ot0d SOOI SOD, e BV WBE BVYEODD
DO S6 WBaDEEIS EDAICEESIE. & PSew Do
BP0 e95°60e5° ATSR) 90cerTeneS’ eotPon.

SINGLE CUT FILE

MRN 110622

oy 86 & (Fig 3)

Fig 3

—

%

DOUBLE CUT FILE

MRN 110623
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S8 86 & (Fig 4)

& pSen F'BY Qo G DA eotron OO
ariOIake, O, TN B FRE Dot DYEOPD
DR PE BODEIS EDAPADET 0.

DG 65 PSen 85 55060 HIGDD 90cErENS’ EotTom.

Fig 4

MRN110624

RASP CUT FILE

D8 8o S5’ DS JodE PS Sasrdyd WBBALSD
WEPEDE Gotwod. Y WBBADSy PS SoLeedS
20AS 86 PSy adBFAcSET . S §) HiGY
PSew, GETORY, Godrodd DHI DS
SOBIrARD Lree DohS E658 Gotrron.

PYS” ) I &dDArAS Fhew erb, Dol 88,
2y S 8ok &b Wy S. ad wrgd wd @ododd

Fosby Dy 30 Fhed (BIS).

28 GES &) DG DOIPEFL PEW DG DOITETV
DF €A @otron. FEDD PSOS”, Sorren BB
€08P0.

Fig 5

MRN 110625

CURVED CUT FILE
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& esscoren (File shapes)

VEgD: & G0 BWAORDS” B Babr
* 6 DBt Bejol P VLV HE Do
© 6 280w Bjol PSV BRENDI LEYHeo.

PSen DO g BvS” SaIred Bobacmron, ST
DB BHBVD PPV PS BADEIS BB Y
BoEEIS Dew EHYR0B.

DY 888 FTPO0T T TR0 DES T(O° DG Jocsertd B0 .

& 92750 R0 SOAPHEROD PSLD FES PeSen LBAKD
S0l pSen.

6 pSy (Fig 1)

& P BFIROTTE O VLIS Gotron. & pPSO
Dty TEDD ) Wotsoe TS S0rGoly Bocd
DoBOL HOLH NDAToSGOMT €GotTaw, R ©D J°00eS
DD SHTTOL. DD NS S, HBOKD orien
20AS &85 ™ Gotran . & PSS pes QAR
DY o GOEPAOWBLETOD. T SO0 Wodge
GOSN TP BONEPIS HOID RPY BoDTES
298 E3DAITHDCETPON.

Fig 1

MRN110631

39 pw (Fig 2)

& S T TR VESS'D e PSSO JTGBTD €0eom.
deb Do) 90TIVRD VEhad) 90HET WATOHBOTT E08I°00.
0PN ¢eaeS Ee5 TP &oTPo . 28 9otdd DofeS S¢S e
H0BEH WCSBDD o, AWCSBID ot SeEEeoT,
) WONDE QrPowd GHOSTVL wow E0sS’ &)
£D0SBHTPOR TPPLD WONTPIS EDOITHDETPAD.

FE Sy Fordn YArad pSy. ©d ¥d) jEos’
©0EOErNS’ &%) 0. Y DBV vor Enod’
S SaErAS S8 pSen Ao GHATHDEBAD.

Fig 2

MRN110632

30

2doh 916 S&hoh ST DAB PE &DATAoCEo TP
D), DD 008 WEVZY WAOAHSD Feohodd DES. Do
4 PSR o DE TS ST, PSe WIS ST
200050 DOJCEFS” Wothertne” &) ow.

S awg) ermren(Fig 3)

Do 565° SorciidF 25 errren

B Jo oot

&rofd HABE BwhosY

D Jor &

D E00BV0P EQB0ND SoTrVE PES g, IS o
€90t

28 DR VAFSS Gorrod PG ), D) erdo
TS

cSozren G IS erio ) eecio

oo

3660 2008 erofizn DB PS g, BF eeo
&roh

P0GSS DO’ PGS AN, REFD H0BAKW D) D &rrio
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S50l S :ﬁoéao‘béb

DS DEEDco B0 EroAEd 9B erio FTPEE0TT, PO VO TGS T -G8 R REE S0srd
DS TORRIETPON. 3G 2o Cyor™ B0K JFEToTT E:081008.

¢°0f, 90003, (ﬂtg):acéejm.
SHOAS DAY DTBowEIS w8 68 2066 Boh.

Fig 3

FERRULE

HANDLE

FILE LENGTH

SHOULDER

MRN110633

TIP OR POINT

252556 (File shapes)

LEgeD: & G0 BWARHS” B A
-8 “%55 AA0E),; oL HH deycio
° &3 fob55 WE); GDATITOD 338’2,.6630

o

8 “0656 8 ‘5%56 DRTA ‘5%53.).5 (900 Eeren) 32D
BODEEAS GDAITAOD 2w PDNBEID DOSGo. PINSSC0
10 020 PEPH or) 0.002 D, G T SIS
DAraTL E0 SADS PDNSX0. 8 1365566 DAToSS
e00srod P& Gotwod. P& FES 900 dg Jborr
&otwod. (Fig 1)

Fig 2

MRN 110642

Fig 1

Fig 3

BLADE —r*
90° ﬁu
STOCK
% |

MRN 110641

MRN 110643

es_vfobss & Do &HAIrAoLsLICIBHI0d Fig4

- obogo For e BVD &DOSBT 5‘%56&5 &JD
Sosocto . (Fig 2)

- &DBderL FESID 3D Badcio (Fig 3)

- D] JwE o oo 900 HF DoPHOR (DBoco
(Fig 4)

MRN 110644
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- 56) 3Qoh 2OLTP ot E'ca0es” DY L VR DS
Bdaoc. (Fig 5)

S5 AdOAD es;zﬁ ST DO
S 08 & G

100 2o, 150 Do, 200 o> H& Tk B5°do & W6
08 Sdexgrow.

¥ esstoren (Shapes of files)

Fig 5

'gﬂl‘.\

MRN 110645

OEgeD: & o BWACKDES” Ath Babrwdd
> Do aB0E), Z)e;)sél e3g B0 HBotsto

. fobss, Go&, 3D G0k, QEbarseE 0Bk 95-.)5 PSO SHWBFrOD 2)6‘2,:6&0
* DG TS PS SaHerAS PSo DY), VD WsPoo) LEHo.

DB TPRSVR PGS BOEEAS OB Y BoDEIS,
DG e3EyB0R0 PSR EDINOILICETON. PF BS°Co T°
PR VES &rqo° Z:S"Z,sbeo&oé.

DD eEBoR FTPOE PSR

FE S, ol PS, '5%55 DS, ok S

D ol P, eSS PS A6k PH-IE PS.
(& 208050 Fj0b PSy AONDS 9B oLsITTOD).
SRED

b 25 @D TR 2ESS SBOBRT  Gotnod. B
BE6) Bogren, WodGd WHGR) LR, &gaaoo@vsod
&0dofien, SHen B0 PPVVD TrPen BoDES
EOTTRosecoes. (Fig 1)

Fig 1

SQUARE FILE

MRN110651

Gl S

w8 G0k PS P TR VLIS HyTEEGorT Gotod. RO
BYTSG Gogrosd DYoostrdd & HTSLE TpsSo pS
RIS &DA3TAoICOB0. (Fig 2)

Do Fo& DS

Do GFob PS Hdo g VMots W60 eotwod.
QO WodGY D GOOBTV TPV RIS
&H@BrAocderciocddrod. (Fig 3)

Fig 2

ROUND FILE

MRN110652

Fig 3

HALF ROUND FILE

MRN110653

Srses S

BE0SE PO BEPSE TR VEN. RO 60° Kol oDSozyas
G)  Jorven @O0k Srrod e B0HEedS
&DA3rAodercoeod. (Fig 4)

Fig 4

TRIANGULARFILE

MRN110654

&8 o PS

§3-0& PSS® DHRD Qoo WV, TR VES Eotwod.
20 10° PO ADFD FEPD Sopen ook Srren
TP WOTRIS DABrAodeIcoeod. (Fig 5)
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Fig 5

\
$

KNIFE EDGE FEILE

MRN110655

Bowd 2 (Bench vice)

D S T8 RS ordody wE Doy 3060 £
&) 0. @D VoS HBaKD e S5vES” ociertne’
&RS"()‘OJJ.

‘6%,56' G0, D-G0b 00030 GEbersey peev 100, 150,
200, 250, 300 £08030 400 D FeiaeS” evocserenes’
€T°) 0. & PSew B, VL& S O WS &S’
xTou b let) éojoeog"ow.

LEfeD: & G0 BWARDS’ A Babr

* B80S DR WY, PUITre BN GVATTODH DO DY
* Bod PO DBJrEE) YD

* DD oDV &ODrroI 3dabEabiio

&S B0 VR DEPEITIS PV EDATNOBIETTON.
0 DI B5PeR™ VDTN, Bod D o &HOATHS DD
805 DO. (20226 D)

28 Bod PO R WA T R & Soird
WOLIGod BA3L B® POoh, SBBoLY, BRoh HOOIV
Q36 B soEorro oo DIV AEETosedS
6003PNocieacdIB0d. (Fig 1) DD Aoog); HBATE0 BdL
Deleny to° bSbéwdoa.

Fig 1

MRN110661

Bod DD adws), errren (Fig 2)
$0B DD WY, TTre:

‘786 GO, SOT GO, d§ B¢, ‘?obo&es, 3550&6, 8J°§D
5 08a50 2)of. DE Aoz LBAS VYof WoBGY 2rTren.

Fig 2
WIDTH OF
THE JAWS

FIXED JAW

HARD JAWS

SPINDLE

MRN110662
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D groden Sor Y caden (Fig 3) rdond DI
(8IS J TG DG (DR W DICDE Baird
D B0YEORD BB (DD Trodew) &Nk, B
&30 BeNDDLOT® S COB0B.

Gr

DI A aﬁﬂoébg), FL085, HESOSD Be)BJIHWy.

e R

&

)
2D

Fig 3

MRN110663 :
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20°8) 06 e LdaAsw H°8) 0 e (Marking off and marking table)

VEgD: & G0 BWAORDS” B Babr

. 8.‘).7‘62:05 2D Dot SN0

o L HOO HISD

* So°B)0f agso ogreD

* B°8)0f HBSO GDATIT.

* So°B)0f ::egsosa 2020800 DL e oTen.
* S8 of ed

[Z30Ter01S) 03.30525 eg'%t)‘e)é.) DPQoITEAS DO0ID EBIVD
Arofh  Oo  pdofi Do BrERsyETEId)
290003 a:vazjoﬁ 230 T e bdsboaucioéooé.

A4 tbden (witness marks)

WS &OBBUrVR  (DoSREd TS BPjogoh SeGEs™
SoNods IS0 6od. AID DT0o3EeIS, (1DBoeIED
TS Doty VRVEPOROD HHOS” Do AFE VR Gotdco
TO° TH(D )0 SaIrE Sodedaron. Jriohes’
BXoH HBTEmr od MHEen I DIBFo S8
SO J (DL oD,

JoeB)0f SendS(Ddero 1 Hodasw 2)

0°8); 06 S (5°8) 0H-e5D E3e085) DR g O &°8) 0
RODTEAS DRI &DOSBOTT &DATAOILICIBA0R.

Fig 1

MRN110671

Fig 2

MRN110672

330)0f DG PAyBo QY Babedd P &D0%erOS
)RR D008 E0tTran. AHD D030 voed Eraoes’
290tV ST QPGDT°OW.

SrOof VR TR I T RS Soird
Soegron ook DG D0STEFOS”  90c30ereeS”
&) 0. &3 :3@5&» E9N HBZT O VE RBOTIS BO3
DOJTETRD, VATSES @003 Erres 3P SaberdS
S0P &0030PAH0TIIEETPON.

drB)0f e w8 DBEGo DT TrUr PAYSIA
S0dai é?:'alo 000D SOy M0od BLosed.

&DATHo BT, B°8) 0ff eSS 0P HES
ogo Saird. =) WIS doird Sabedd
aﬁ.rbboﬁ &Senes AA0E); GOS0, AP ARV DLW
TS SodEaDtio r(O° Sosecd.

alrAH6yS &Ddde AS (Universal surface gauge)

LEfD: & G0 BWARDS’ B Babr

* G080 Ao o e vimrVD DEYIEo

e DI 8570 &HOBL FELLH DD déo

* &D0%L AS0L GOHBTrO 3doDEaeo

* OB &DBdL Ao PAraTro D

ADrIBGS 6D A8 : D0 (8 & %o edarAod
w50 FTeoe S0 oh FETY” 288:

° QX &00BerIS DATosBorP Doen grodcio (Fig 1)

© G0 XBYDD DAFoICOT WDV SV DS
Soocto (Fig 2)
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o 2peS © DB DOOKD VAFoBESBR BJH BoBco
© 20D 0)oASL o e oy DS Sakcko.

&0 Ao osrD: 60080 (% /),00f 2§ Botd sPen™™
€080008.

CG & M : R&ACT (NSQF - 6952 2022) - o250 1.1.05 0 202080DD ’-ocg‘oéo



Fig 1
o
S
Zz
14
=
Fig 2
&
8
z
'
=
— 26 (Fig 3)
®
Figs __ SCRIBER
(=]
= NUT
SNUG
y
SPINDLE/
%’ % 2
8
BASE <
FIXED SURFACE GAUGE g
— omr’:):odbé (Fig 4)
Fig 4
PINS GUIDE BLOCK 3
ALONG EDGE g
Z
o
=

0080 AB(J6RD 6%0): R w8 &0 FE B ook
208 0B 88 &otod, JeFsoTT ‘78(50?1" &otod, &S
20,096 208 %) H 00030 DALY ¢S & 23B0DLEIBS.

cdw’f()édbé €000 (38: O S0d VA1) VEFFL O
&oR.

CG & M : R&ACT (NSQF - 69& 2022) - o250 1.1.05 &0 ©02080DD .’og"oéo

- SO D gw:)é QDT DOGNIN.
- :5525(53 2DE0eTED ejsdm 60&)&3)().
Q ™
- RQPIEO GOOBUPOR SIE GDOICAOWDUY.

- 06 DO DBFA0E BT G o od DAFoSS
S0y grosdedy. (Fig 4)F6(88 &0dd0 G s
3PP a8 Deven (Fig 5)

Fig 5 "
SNUG
SCRIBER =
CLAMPING NUT
FINE ADJUSTMENT SINDLE
SCREW
BASE
ROCKER ARM
v
8
"VEE" GROOVE GUIDE PIN S
Z
UNIVERSAL SURFACE GAUGE g
espedo:

BHDd Y meS L) Jor P A0S BD Soired
BPO. HTSC HDIP EPFNITIS "D VPSR,
B52¢° 0200yd G6 DO IJT G A§ Wod GO
TPOEPAS P ADDETEOW.

o°&6 So:

2)0f 200080 58 & DEEPe WS e ToEE esb), B
F'hoserion. a6 36,8 HEPRE EOFHOSEER.

SO

308 T80 3OS E'Goserdod. s 2 bR LSS
D L0 DD, Do B PN Do,

GE 200 DOFooE BT EEr ot ol DAToBE
[oF-SISEN) oD, (Fig 6)

Fig 6

MRN110686
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odrofieS ¢ (Angle plate)

VEgD: & G0 BWAORDS” B Babr

* o3roAS R A VL B Do HE) I
* airofS 2 G5t DO Déco

- QroAS Hiy eDAFTOR 3dabLE o

asrofeS e (Fig 1)

ronS e a3 g @H(EAd Ok
20 of Eo Dewd) Jor Edo Ddrdo wWolostedS
€003°HOTIRICTCON.

a3roNS P R WA Tor 6&) & S5 Soerdod
200050 900 E'r3065° D\ SAIFED BOLEBE.

Fig 1

90

MRN110691

&) o5, ﬁgw 0003 IS s &Sﬁmv:&)
00, 00TS FEDD Foe5ew Basrdd Sosercsaron. (Fig
2 & 3)

Fig 2
JOB

MRN110692

DA SrrereS® aes & 20830 RDEEIS DEeren Bobdrio
O3°0NS e eocserenes’ ey ow. (Fig 4)

Fig 4

MRN110694

DA ErrereS” areS & 20g30 HEAS AIronES HESRD
€00IPAoSDON. (Fig 5) 03rone i adues’ erden
085 BoDEPIS Eree &HATAOLILIGEToN.

Fig 5

MRN110695

Fig 3

MRN110693
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airofd PO  wgdm  Doromrd  Lwdosw
oEroerd. BT &y Joo Aden airodS H
), PDYSTD) Fed BaDOD.
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&0°8) o Dot Gsren (Types of marking punches)

VEfeD: & G0 BWNORDS” G Bar
* 58068 GHArAS DDE DoSL DK Yo
* 0 Dod D) VLV BB TP &DATTVD D)o

rO)ofi VoS GsPen 1 FOPE ), WYY GG HE Hod : HE Vod BwE), o 300 or 600 (Fig 1b). 300
VEEFPOR FFBOMT BODEPAS, DOV DA AOLLETON. F0ots DoS EDEEOR GoBITEIS BVIDVERD BOEIO
Doden ot E5TeR. H0S SO F0EIS GOPASREE00. & Hod
o8 Do 1 Jrawots ) Eeo 900. Y TTe DV 2rES" apcd Of 030 DBoh TFordood. & o
D05 56, DekROVT God B0Ba Trer Sdrr Feo. & €00 600 DS &OAPAOELICIB0L. JE gen wrer
508 Gogrodd MBS EOMFAoSRGOBNG. Do SHOT Gocsra. (Fig 2)

Do ) &S FCoDoSES od DBoh  WRCd.
(Fig 1a & b)

Fig 2

PRICK PUNCH MARKS
OF 60° ANGLE
(WITNESS MARKS)

Fig 1
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SRR

,v.v-
X
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tadotede
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o%%
SRR

2

0505
2R

%S
%X

RRR
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L
RIIILIL
X RXRRRKX
e
RIS

XXX
5
XX
dotee
oSe%%
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R
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%
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X5
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X%
o
20%s

RS
s
B
R

CENTRE PUNCH
MARK

PRICK PUNCH MARKS
OF 30° ANGLE (DIVIDER
POSITION MARKS)

MRN1106A2

a) CENTRE PUNCH b) PRICK PUNCH

MRN1106A1
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CG&M
R&ACT - @206yto

230 1.1.06 0 902080DD ‘?otg'oéo

&9oh & 3oh odogren (Drilling & grinding machines)

LEfeD: & G0 BWARDES” A Babrd
* &9oh abogre BsPO B dco
* Hodd B0 DS Lo GYohh WA oD oo

&8ofi adbogro g VD 5P DANDD Bod &doh
WA, D6 EGoh RS PO Goh RS Hodasw
BEoDS es6) &hofh M. (oS okt wAR).

(Do @)D STVDL 0050 BEADHES 80 Goh DDV
DN 5 Fo S, oMHY, W) SRD HBOKD
296 880 aogren Jrgdd ) ¢ DHSBoLserron. )

& DNAD Bod &oh DA

202) 3203 &Boh aoBo CE) HEVRLD 8o D DG
oS HROSAD Do & BFDRGS. BO TE Xy B
&0 &nBrAoseIcOS0. (Fig 1)

Fig 1

FEED HANDLE

DEPTH GAUGE

AND STOP

CHUCK

SPINDLE AXIS

WORK TABLE

BASE

MRN110711

& ofogo 12.5 D TRo D6 Sogrosd Eoh
By, Goen $66° Sor S ABO DyodsS dg)
BeyD) BogoeS BN EotTo.

oo GOoh Fho, DI &DdBwo D DIToBGT
Godecod0d. dogren w8 Swmoss Edoh Basreod,
DBER DoBSIBN.

(5]
XD €y8° BY P BXGyEo TTE DG LR Drfo
(A~ .D e @ ()

Fr&odecoSB0d. (Fig 2)

QO N B Bod Ghoh abogo ) DYBD
Vo) 0e. & GRoh WA JVP WAG\E Db
FSHOBD JOEE Y BT SEDRETTOD. T
8 Y Foo GOArAFH. D06 Goh aogren I
HBITETOS’ e90ceTenes’ &) o. (Fig 3)
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Fig 2
STEPPED PULLEY FOR
SPEED CHANGING

HIGH SPEED

BELT

MRN110712

Fig 3

BELT GUARD

MOTOR

BELT

MOTOR
CONTROL

COLUMN
WORK TABLE

BASE

FEED HANDLE

MRN110713

DAY DS Boherdd  Sendd  $6dohmedS
g abogren T8 HBakL DICHLD WSS’
908 0IRIEE B ON.




&6-Qoh HOLoew (Drill-holding devices)

VEfeD: & G0 BWNORDS” G Bar
*© &S5-FYohl VBYT L SsrvR HE Do

* &S B8y B vV DE)Jto

* &6 300 Doy HEIGo

* G B A L& déko

Do Ghoh ogre §700, aogruR S6GRD PAyIorT
B0B03 BT AE(TPoLsICETPON.

Foroe GS-SFDoh DOSTRL &S w6y H0oakd PO
00030 FrSeW.

A6 38

R000E5 o8 G5 &S wES® DB ITocdecEPow. 6B
238v0fh 2000k Swhotscio Eo, 9y 28 DACHS LAk
8 O 2,8 BB Boff odoiseaciaro.

G5 95D MO\ 6N TP(TT DA VYoGSP ¢S W
&ocdeacszron. (Fig 1)

808 HDen Ldakd J3ew (Fig 1)

G806 Xo§ GSVS® Arby G Gotwod. PO SOOI
50 28 B06E BoIrdd BadercErow, ST &6 IE),
€36 o8, Durh) PRYYED, o DGoh BEFR BWOB.
& S°6R0m Dby 5600 DSy Yoh S5y Wotrd.

G5 D HELE DOITETY A6y BDEVSE Wolotsgon
00030 MT1 &ood MT5 58 Gébomaorg’an.

GSy g oSy O WAD DyodSy G0 Gy
D0IPEPOS IR BoLEEIS, DIEG DOV YD
€DA3°HOILICTCON.

&S B:06 ro§ DS DY0AS ol DY &) DY, 06
B edANowsezra. (Fig 1)

Fig 1

CHUCKS

MRN110721

SLEEVES & SCOKETS
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8 Sor HDS” G50 28y0h BROD) DY, &roh eerio
FES® DT 0 B0srd. (Fig 2) d 02D 2y0de &dod
&S S O Fohostrd) WeEBBGo BRB.

Fig 2

MRN110722

RS VYodS Woc Gy QO FER FohowstedS
é%a) €&D3rAodocs. (Fig 3)

F3/IPOL 00 ESH HHDDLDYW, 08 Beasp
Jor erdop dier Sabde. (Fig 4)

Fig 3

MRN110723

Fig 4

RIGHT

WOODEN
e \@

REMOVING A TAPER SHANK DRILL

MRN110724

28 DD Hdgoren (Work-holding devices)

OI{e: & o BWACKYES® A BaHBLE
* 36)-Foh DBET L HAr2T ) 3dababiio
. :ﬁ‘goﬁ 36), &0 &DArAS DBET-VLH DG Do

* 36), B*Yohl BOLT-VR GDATARD) DY FBom D argdon HE) S0

ESE e SDyDomr DFRoSEIS S Bordyd DD
S0 O DO HEPETO T Dhomd. VO DD B
0 3DBLEL HATG0 SPGB SPEOE® VOSP DD SO0
GED Dprdo SDACBIEY. WBD FohD Dot dS
DG HOETRPLD &HA3TA0TILIETPON.

AD DD

¢
e

(&

Qofh DY TTHCL WA PRS” Vo rosecA0s. &S
DAY T BB PO TT° GS BaHTSD dg-dociEod.
& HOIrBD0 §0, DD OO DO BHJD BOE] WoBT°D)
©of0d VIrods grEup DAY P8 FodSy SO0k
BEDGSBN. (Fig 1)

Fig 1

PARALLEL
BLOCKS

MRN110731

Qo 8D e 5D © BE), SNGH D QB RDIDWN.
(Fig 2)

40

DAoL 83D es‘gw

GQoh NS GenSy 'Y PG VRGNS T- P
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sheet metal trade)
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GAPING: THE MAXIMUM EDGE DISTANCE IS
GOVERNED BY THE NECESSITY OF
PREVENTING THE SHEETS FROM GAPING
AND SHOULD BE LIMITED TO 10 TIMES
THE THICKNESS OF THE SHEET OR
PLATE.

P=PITCH
P=3D(MINIMUM) D=DIAMETER
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BUCKLING : BUCKLING BETWEEN RIVETS IS
CAUSED BY TOO GREAT A PITCH.
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(P=PITCH)
P=24T(MAXIMUM)
T=THICKNESS OF METAL
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D8of G30E) HBBADo LBk 8o (Introduction and definition of welding)

OT[RD: & Fo JwAod &Y & §od Dairen SewiEHLG.

. .‘5206 AB0E); 8D B i)&"bécso
. Z‘bé DO DG Sorgrodo DHBoSo

S'en B0 S0Y ©I DTTErY A6, TG Dok
DLW, DT O0ED DG D SR O
QD CBVTTY ol FCoBRVDG. Hgy oswrren FE
bgoﬁeS‘ DTAA Beeyow. &S’ 8208 30650 DBYE HOL
S8 0BOB D& Sacd

180165° %6 o) & JOFES b & ST co. 18028,
B 0B a*ug o¢5° - JVFE b ST
08030 éééoe‘édo 2)8)06 Sotd ea::)dw’éés 290DBT LD
DA Ootrc. 1881- 82e56 , w8 6D AVod Ssb@cﬁa
BTFD 20050 FOD YonDFTD LSYED), LIS
Dvéé &8 &0 cb"ﬁ"oaowd) 20ofh DYA S°da5 es8);
2)8)05 0D DRVFE; T S6NO ae)%*‘c:m &DABPAOTTD.

), bé)oﬁeﬁs DT rseoen 18000 J)sjdeSG 8 6§D, D ercdd
PFIrSS (1888) 2003w ©08D, C.L oqoe Doess
De)gsé,e) eai)oqzydsae‘f I, 3508 (1890). 19005,
A. P PT20006 QOIS 2.8 QrSE &rad 20S JOFE
Dot Fnch, A0 20008 YOS 6D BAY0B. °

1905 &°, 624D TRIS FOYE W DS 29oh &0 Sac-
G0 dogs 8y  eo@romod o@&éowd.) 1919¢5°,
eae)étléboﬁ &80&5 b@oﬁm C.J. FSyerh ST @, 2
208 570 Jeew @wcscﬁea DacseS .

28o0h 3B 28 FYIAD VoL, G DoTO JrerSeaore
S’ CeniHcood. 58, 2DV E6AD), IS BB
Sloddo O W SEHT 2WOHDLBS, W0 LOAD
::»wg:){l LYLER0O, RO LRV 2P0 HrdIdod),
Do ED G DAS €01 T DO DGO &ID
BoDzedd GDEPHFER. G FVBoh & Brohd D) orr
€0t000, RS’ DY BV VKD BRI, T HES
0GP DEYBSES S0 5-D0oh-Trowots DBBAHS)
E0A0Ico €0tod.

88

Doh BT 9D AFTeD &) aw. Hotd; faeS DoeaeS
25525 b?)oﬁ (SMAW). ng:o 630635 23625 5605 (GTAW)
mom ﬁ"é‘o eeS e.eéb bgoﬁ (GMAW)

GMAW 038 D6 D& ‘GO A eotnod, @d DO
Dgeren Sabro oS H& Sood B0 TTEHGE0
DePH0 2008 603573 DS DERD 2oh T4 (Feedeaom
{osar)@é esgm% T eagm% 00030 Co2 Fd0) ‘39
W0

GTAW orer D) 38 HEOOHD B0 £9A otwod,
oD S'H0 ©OARS ToE Eotod. TP HEL, W B D&
g DGEre BoDEEAS DESD GOATAFE HoO3L
D 208 B rog S DD B BT SIDoSd.

28 200h Toe 1S 0S 86, DYoAS® 2.8 JOFE &otr0d,
oD ot DS ot 6o 95y otwod. JVFE b
BIYOT  SHHBDY YD JOFTED  DEOD0EDOB.
FhH TEed6E0 a30E); esﬁ°50mé Qood DS DT
688000, 0EY-E6 & DYoAS DIV Gotwod, LEI0
D D6 DA (D €00; Bl Bk VYD PEY WS €00,
06 DS JTHO) BERV0B.

M5 &, JGES sb), Sab, Vg DS (EB), oodé&
FYelevty) 290"%"0&3 0VF e dE Sei')étl 38 DAV
28oh §6coo SDWMTAOBIWIY. BELT FOFTE oD
eooooé, Do ©I0  exrdofs 0B%0S°, DB ecdrdd
200050 eFEry oB0LoS” VP BIE DX TTICTTVS’
DBEPosESY, DDoh 9O HITCEEEROD DD QOO
D rasren, RS IS, By BenB1co, VNGO Dol
BESen 9OVC0. JAROG T O3VDD H0BO3 s,
200050 APRD VAJVS IS DESEPIS DHOSTOCo.



BES 8530 WS &) Doh (Safety is shielded metal arc welding)
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CAW Carbon Arc
EBW Electron Beam
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FW Flash
FLOW  Flow
GMAW  Gas Metal Arc
GTAW  Gas Tungsten Arc
W Induction
LBW Laser Beam
OAW Oxy-Acetylene
OHW Oxy-Hydrogen
PAW Plasma Arc
PGW Pressure Gas
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EJ0NVS B0 BPRTES” S'Fren - “drb BPRTAN” - “dobognew Toh JBoh”
(Mechanical components in refrigeration system)
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PROBLEM TREE
"POOR COOLING"

IMPROPER SETTING OF CONTROLS

THERMOSTAT CARBONISED THERMOSTAT EXCESS
SETTING THERMOSTAT DIFFERENTIAL FRONT IN
LOW CONTACTS SETTING EVAPORATOR
/ \ TOO HIGH / \
CONTROL CONTROL JAMMED FASTENING
KNOB GROOVE KNOB THERMOSTAT OF THE
WORNED OUT SCREW LOSE ELECTRICAL THERMOSTAT
CONTACTS SENSING BULB
/ \ IMPROPER
KNOB SCREW
THREAD THREAD

WORNED OUT WORNED OUT

E(00NS ¥ BPRTWES” e - “BH) D 6RTAD” - ‘S E6s” (Defects in
conventional type refrigerator - “Poor Cooling” - “Gas shortage”)
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PROBLEM TREE

'POOR COOLING" - GAS SHORTAGE

CONDENSER REFRIGERANT CAPILLARY
TUBE E\T/GE(E)FE@LER UNDER TUBE CRACK
JOINT LEAK CHARGE
MISHANDLING GAS TUBES
MIS HANDLING EVRE i TS A MISHANDLING VIBRATION
IMPROPER
IMPROPER
TRANSPORTATION =t VIBRATION

IMPROPER IMPROPER
CLEANING INSTALLATION

EJG0DES B0 BPRTLES® S'drew - “BPRTAD F” - “Bop08S” G Dohi” (Defects in
conventional type refrigerator - “No cooling” - “Short cycling in Compressor”)
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CUTAWAY VIEW OF A TYPICAL TWIN-CYLINDER SEALED
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EJ0NIS 880 BYRTLES” S*Frew - “B6 8PRTAN” - “Daogeee 18° 1e3oh” (Defects
in conventional type refrigerator - “More Cooling” - “Improper setting of Controls”)
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IMPROPER SETTING OF CONTROLS

THERMOSTAT CARBONISED THERMOSTAT EXCESS
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CONTROL CONTROL JAMMED FASTENING
KNOB GROOVE KNOB THERMOSTAT OF THE
WORNED OUT SCREW LOSE ELECTRICAL THERMOSTAT
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THREAD THREAD
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DA3aHED* Do (Defects in Frost free Refrigerator - “excess frost” - Malfunctioning of
Bimetal thermo, Defrost heater and timer switch)
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PROBLEM TREE

"POOR COOLING™
MALFUNCTIONING OF BIMETAL THERMO, DEFROST HEATER & TIMER SWITCH

DEFECTIVE DEFROST IMPROPER
BIMETAL HEATER FUNCTIONING
THERMO NOT WORKING TIMER SWITCH
BROKEN BI ELECTRICAL LOOSE ELECTRICAL ELECTRICAL
METAL SHORT ELECTRICAL SHORT LOOSE
THERMO CIRCUITED CONNECTION CIRCUITED CONNECTION
HEATING HIGH CARBONISED
MIS HANDLING ELEMENT VOLTAGE RELAY
FAILURE CONTACT

8RBE =DIS ), GGS ANTAD Dorgrd) 8 Sawod (Replace thermal

insulation material of refrigerator cabinet)
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3,338 SRS A Docdoh LBk Dodoh (Winding and pumping of hermetic

compressor)
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BRRTE AR DY HDAA® (System performance of refrigerator)
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compressor in refrigerators)
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Fig 1

PRESSURE PRODUCING
; HANDLE

CAPILLARY TUBE CLEANER USED TO CLEAR OBSTRUCTIONS FROM
CAPILLARY TUBE. IT HAS A CAPILLARY TUBE ADAPTOR FITTING.
EITHER OIL OR R-11 IS USED AS PRESSURE FLUID.

CAPILLARY TUBE

MRN167011
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Fig 2

TUBING ID SIZE

CAPILLARY TUBE SIZING KIT.
GAUGE MEASURES THE ID OF THE CAPILLARY TUBE.

MRN167012
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ErEed (Db gabb) (Dehydrators (Filter drier))
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Fig 1

- ARROW INDICATES FLOW DIRECTION

A
B - FILTER

C - COURSE MESH

D - DESECCANT SILICA GEL

E - DRIER - BODY (COPPER OR STEEL)

F - INLET - CONNECTION (REFRIGERANT)

G - OUTLET - CONNECTION (REFRIGERANT)
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dRRJLYS’ T8 HEHVS® Tergofi (Vacuumizing in hermetic system in

refrigerators)
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Evaporator Condensing temperature (°F)

temp. (°F) 90 100 110 120 130 140
-40 1.66 1.73 1.80 2.00 *

-30 1.57 1.62 1.68 1.80 -

-20 1.49 1.53 1.58 1.65 -

-10 1.42 1.46 1.50 1.57 1.64

0 1.36 1.40 1.44 1.50 1.56 1.62
5 1.33 1.37 1.41 1.46 1.52 1.59
10 1.31 1.34 1.38 1.43 1.49 1.55
15 1.28 1.32 1.35 1.40 1.46 1.52
20 1.26 1.29 1.33 1.37 1.43 1.49
25 1.24 1.27 1.31 1.35 1.40 1.45
30 1.22 1.25 1.28 1.32 1.37 1.42
40 1.18 1.21 1.24 1.27 1.31 1.35
50 1.14 1.47 1.20 1.23 1.26 1.29
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&ene5 2B

dc BB Be SPEsTe: HDD Lopden

Evaporator Condensing temperature (°F)
temp. (°F) 90 100 110 120 130 140
-30 1.37 1.42 1.47 * - -
-20 1.33 1.37 1.42 1.47
-10 1.28 1.32 1.37 1.42 1.47
0 1.24 1.28 1.32 1.37 1.41 1.47
10 1.21 1.24 1.28 1.32 1.36 1.42
20 1.17 1.20 1.24 1.28 1.32 1.37
30 1.14 1.17 1.20 1.24 1.27 1.32
40 1.12 1.15 1.17 1.20 1.23 1.28
50 1.09 1.12 1.14 1.17 1.20 1.24
8% 3
(A
DG ©JEaP 2BAHL DG dPBToLS’ LD & dwyb pbd
SI. | Appli- Refri Evaporating Condensing Temp Pressure
No, cation gerent Air cooled Water cooled ambient | ratio
Temp | Press. Temp. | Press. | Temp. | Press. °C
°C Kg/cm?® °C Kg/lcm® °C Kg/cm?®
1 | High Temp.| R-22 7 5.41 55 21.09 - - 35 4.18
2. | HighTemp | R-22 7 5.4 - - 42 15.5 35 4.18
3. | High Temp.| R-12 7 29 55 12.9 - - 35 4.3
4. | High Temp.| R134A 7 2.8 55 13.2 - - 35 4.5
5. | Med Temp.| R12 -1 2.02 55 12.9 - - 35
6. | Med Temp. | R134A -1 1.85 55 13.2 - - 35
7. | Low Temp. | R12 -23 0.34 55 12.9 - - 35
8. | Low Temp. | R134A -23 0.15 55 13.2 - - 35
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@86 8236 - 2 (Inverter refrigerator)
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@86 8236 (Inverter refrigerator)
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2xfrequency
= In seconds
Numberof poles

250 x 60

For 50 cycles or P in minutes
Number of poles
120 x50

For 2 poles motor r.p.m = T: 300rp.m
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§= NSN r x 100 given the percentage
S

When Ns - Rotating magnetic field speed at stator
(Synchronous speed)

Nr - Rotor speed or effective speed
S-Slip

e.g. for 4 poles motor, rotor speed is 1425 r.p.m
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