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GENERAL INFORMATION

1. Name of the Trade REFRIGERATION AND AIR-

CONDITIONING MECHANIC

2. N.C.0. Code No,. : '845.70 ‘

3. Entry Quéliﬁcation Passed in 10th. Class Examination un-

der 10 +2 system with Science and
Maths or its equivalent

4. Duration of Craftsman
Training Two Years

UNIT WISE DISTRIBUTION OF PRACTICAL SKILLS

General Engineering Training

Unit A
. Refrigeration services basics and components of
‘'various refrigeration systems Unit B
Refrigerants used in Appliances & RAC equipment Unit C
Servicing of Domestic & Commercial Appliances hit g
Q=
Servicing Cold Storages and Commermal'Refugeratlon O g Ly
Plants nitE g
E <C

. | A &
. Servicing Small Air-conditioning Plants ‘ ' zf F9
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tors-FAM and secondary refrig-

erants.
fore changing components to be

carefully followed
Review of commonly occurring

problems and analytical ap-
Planning for Preventive main-
-tenance and scheduling of Main-
tenance activities ‘in large AC
and Refrigeration plants

If HFc 134s, all steps needes be-
proach to trouble shooting. .

Use of different control, agita-
Choice of Economic alternative.

Test

: Cold Stor-
and Ice Cream Plants
lants. Maintenance,

- and record keeping.

maintenance, overhaul-
ventive maintenance of
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il fI‘raining : Central Air
>ning Plants (DX and

ind maintenance of Win-
Water systems)

-Ice Candy Plant with al-
om Air Conditioners

non CFC refrigerant.
al Training
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SKILLS / COMPETENCIES EXPECTED TO BE ACHIEVED BY
STUDENTS AFTER COMPLETION OF LEARNING AGAINST
VARIOUS UNITS OF THE CTIS ‘
AFTER UNIT ‘A’ ‘
Use and manipulate fitter's hand tools and equipment.

Using fitter's hand tools carry out simple fitting jobs.
Use and manipulate sheet metal tools and equipment. _
Use and manipulate sheet metal tools and equipment to carry out

 simple sheet metal jobs. . _
5. Use andnanipulate welder's tools and equipment. Carry out simple

gas and arc welding jobs and gas cutting and brazing.

Use and manipulate electricians hand tools.
Use. and manipulate electricians measuring instruments. Connect

. and operate AC motors and starters, single and three phase.
8. Use and manipulate electronic service tools.
9. Use and test electronic circuits.

AW

e

AFTER UNIT ‘B’ -
1. Use and manipulate refrigeration piping tools and equipment. Carry

out tube cutting, flaring, swaging, bending etc.
2. Use and manipulate Brazing equipment and tools. Carry out tube
joints using Oxy Acetylene and Air LPG brazing. Ability to dis-

criminate between good and poor joints.
3. Identification, servicing, testing and checking performance of Com-
ponents, accessories and controls of refrigeration systems of Domes-

tic and Commercial stand alone appliances and Commercial Refrig-
eration and AC Plants. '

' AFTER UNITS ‘C’ & ‘D’ '
1. Knowledge of Regulations in India for ODS phase out.

2. Use of Recovery/Recycling equipment. .
3. Retrofitting of CFC based appliances with non CFCs i.e. HCs, HFCs

and HCFCs.
4. Carrying out repairs/replacements of components in sealed systems

for Appliances that work on HFCs, HCs.
5. Carrying ‘out cleaning, leak testing, evacuation and charging of

sealed refrigeration systems using any refrigerant in Domestic and

Commercial Appliances.
Qervicine and Trouble shooting of all Domestic and Commercial
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AFTER UNIT ‘E’

2. Servicin g Condensers, Cooling To

3. Servincing
4. Operate an

1. Servicing and overhauling O

.mercial Cold Storage Plants.

used in Commercial Cold Storage Plants.

dEI:/;QoraFors used of Commercial Cold Storages
aintain small Commercial Cold Storage l;]an'ts

AFTER UNITS ‘F’ & ‘G’

1.

2.
3
4,

5.

. Carry out Ducting work

Checking performance of

in terms of Air Flow, Ti

emperature and Relative Humidity.

Servicing of Fan Coil U

Retrofit with non CFC refrigerants, Auto ACs Refrigerators, Free
s 3 Z-

ers
and other stand alone commercial appliances and Ice Candy

pen [ype Compressors used in Com-

wers and Water Treatment Plants

I small Central / Package AC installatioﬁs -
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LIST OF TOOLS & EQUIPMENT FOR THE TRADE OF

“REFRIGERATION AND AIRCONDITIONING MECHANICS”
: (For a batch of 16 trainees) :
S.No. Description v Quantity
1 | Flaring tool set, single type for tube 4.7 to 16 mm OD. 48Sets |
2 | Swaging tool, punch type, set of size, for tube 4.7 to 16 | 4 Sets
- | mm OD
3 | Swaging tool, screw type, with adapter set of size for 1 Set
tube 4.7 to 16 mm OD ’ o
4 | Bending spring external type, for copper tube 3 to 6 4 Sets
mm. Dia '
™5 | Pipe cutter miniature for copper tube 3 to 16 mm.Dia ~| 4 Nos.
I 6 | Pipe cutter with built-in reamer and space?utter, for 1 No.
_copper tube 3 to 32 mm.
r—7— Pinch off tool, for copper tube 6 to 18 mm. dia 1 4 Nos.
8 | Ratchet spanner of 6.4 mm. sq. Reversible 4 Nos.
9 | Capillary plug gauge 2 Nos.
10 | Pinch off plier/crimping plier tool 6-18 mm. dia 2 Nos.
11 | Piercing plier 6-18 mm. & Piercing valves both with 2 Nos. each
access fittings . |
12 | Spanner, double ended 4.7 mm to 16 mm. | 5 Sets
[ 13 Spanner, double ended 19 mm to 31.8 mm. -1 Set -
14 | Ring spanner, off set 4.7 mm to 16 mm. 5 Sets
l__lS' Ring spanner, off set 19 mm 31.8 mm. 1 Set
| 16 | Box spanner size 6.4 to 10 mm. 2 Sets
[ 17 | Wrench adjustable length 150 mm. _ ! No.
|18 | Wrench adjustable length 200 mm. 2 Nos.
19°| Wrench adjustable length 250 mm. 2 Nos.
[ 20 Pipe wrench size 50 & 150 mm. 1 No. each
21 | Torque wrench 300 mm. 12.7 mm. square drive 1 Set
right and left hand -
22 | Valve key - T, Handle - 4.7 & 6.4 mm. sq. 4 Sets
23 | Socket set, reversible \ratch_et. 12.7 mm. square drive 2 Sets
.| with extension, 4.7'to 31.2 mm.
24 | Socket set, reversible ratchet, 1/2" square drive with 1 Set
extension, 3/16"to 1 1/4" BSW & SR _
25 | Pressure gauge, diameter 63 mm. with recalibration 4 Nos.
| set screw, 3cale 0 to 35 kg/éq.cm. :
26 | Compound gauge, diameter 63 mm. with' Recalibration 4 Nos
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(44)
30| Lapping plate 250 x 200 mm. 2 Nos.
31| Punch hole for cutting gasket, 4.7 to 16 mm. dia 4 Nos. g
32 Scissor, gasket cutting stainiess steel. length 25 mm. 4 Nos.
33| L-Allen key set, size 1.5 to 6.4 mm. 4 Sets
~ 34| T-Allen key set, size 5/32" & 178" 4 Sets
35| Screw drivér, plastic handle. 6 mm. tip length 100, 17 each
150 mm. o
36| Screw driver, plastic handle, 10 mm. tip length 200, 5 each
250 mm. i :
37 Philips screw driver-complete set in leather case 2 Sets
38| Screw driver, plastic handle, 3 mm, tip length 100 1 Set

39 | Pliers combination insulated, length 200 mm.
40

41| Pliers flat nose, length 150 mm.

Pliers long nose, length 200 mm.

1 No.
42 | Hammer ball pein 450 gms. 4 Nos
43 | Hammer ball pein 220 gms. 4 Nos
44 | Hammer Nylon 300 gms.

" | 45| Engineers rule 300 gms.
| 46

Tape, measuring 10 m graduation in mm.

47| Tape measuring 2 m graduation in mm.,

2 Nos.
48 | Chisel flat length 150 mm. : 4 Nos.
49 | Hack-saw tubular metal frame adjustable 4 Nos. j
50! Scriber 150 mm. length + 4 Nos
{ 51| Divider, spring joint length 150 mm. 4 Nos.
52| Caliper spring joint, outside length 150 mm. 4 Nos.
53

55

Caliper spring joint inside length 150 mm.

Caliper, odd leg, spring joint, length 150 mm.
‘Centre punch length 100 mm.

56 | Oil can pressure type - 1 litre

57| File, flat medium double cur, length 200 mm.

58 | File, half round medium, double cut length 200 mm.

59 | Flie, half round, fine double cut, length 150 mm.

62

60 | File round, fine, double cut, length 150 mm. " 4 Nos. " ]
61 | File flat, fine double cut, length 150 mm.

" 4 Nos.

File square, fine double cut, length 150 mm.

4 Nos.

63 | Engineers square 200 mm. long 2 Nos. —,
64| Marking Block, universal spindle 200 mm. 2 Nos.
65|

V-Block, with clamp 75 mm,

cr

2 Nos.

(45)
2 Nos.
70 | Blow-lamp capacity 1/2 litre S
' ity 1 litre ,
71 | Blow-lamp capacity . o
72 | Puller 3 legged, with flexible arm 120 m R
i 73 | Puller 2 legged, with flexible arm 300 mm. R
7;1 Hand blower portable complete 1/10 HP RS
1'—_775 Spirit level precision metallic 200 mm. L
76 | Plumb weight 200 g. _ L X
r 77| Snipper sheet metal straight nose 200 mm. = B
78 | Tap set with matching drills 3 mm. to 1? mm. s-1z L3
79 | Tap set with magching drills 1/4" tc? 5/8" SAE size e
Tap and die set 1/4" to 5/8" SAE 51.ze &
Tap and die set 3 mm. to 16 mm: size | 3
—
Vernier Caliper length 250 mm. RS
83 | Micrometer, outside measurement 0-25 mm. R
84 | Vernier height gauge 250 mm. e
85 | Bench vice 75 min. jaw : 2 s
Bench vice 120 mm. jaw _ s
23 Flectrical drill portable with chuck and key, capacity
‘ 6.4 mm. . ‘ i
88 ‘ Pillar drilling machine 200 to 2500 rpm.. capacity 2(; gggl L
8§ Pedestal grinder, double ended wheel dia 200 mm. o
‘ . . th oy 2 Nos.
0 g’;“ _Acetylene welding set complete with cylinders
?| reg?xlators welding torches with difference nozzles e
91 | Gas cylinder truck two wheel type 4 e
| ine tester 500 volt. Heavy duty : 4 Mo,
gi ;?:g-tester 0-10-30 amps., 0-500 volts (Clamp on ,
T T-150 mm._ 4 Nos.
[ K i teel - .
Knife folded stainless s A 2R
g: Voltmeter AC/DC portable, precision .grade teak wood
, leather belt, 0 to 5 amp. : 1 e
96 (:rs:meter AC/DC portable, precision grade teak WO(.Td 5.
e, leather belt, 0 t0 5 amp. T
97 ;arsnmeter AC/DC portable, precision grade teak wood .
case, leather belt, O to 30 amp. —
Megger - 1000 Volt. - L No.
» gg Vargu% input 230 Volt output 400 volt.gmp. portable
complete with meters and controls. —
100 | Wattmeter, multi range upto 1 KW | N
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—105» Transistor tester I No.
106 | R.L.C. Bridge - | INo.
107 | Stop watch I No.
108 | Filler, gauge 0.05 mm. - 1 mm. 1 Set

Wire gauge metric and Whitworth
Refrigerant cylinder capacity 2.5 Kg.
Refrigerant cylinder capacity 30 Kg.

I Evacuating & Refrigerant charging station comprising
a) Rotary two stage vacuum pump and motor (with gas ballast
& anti suck back) Manifold with gauges' & valves and
capable of pulling vacuum upto 50 microns of Hg and with _
. provision of connecting to a micron level vacuum gauge
b)
ture correction and all necessary isolating valves

with weighing scale {upto 2 kg. in lieu of (b) above and
with accuracy of +/- 1 gram, for charging hydrocarbons.

Graduated charging cylinder with provisions for tempera- |

1 No.

1 No.

113 [ Dial thermometer remote control, armoured capillary
dial 75 mm. -.50 Deg. C to + 50 Deg. C.

pump of capacity approx
60-100 1pm, capable of évacuating to' 50 microns of Hg

2 Nos.

1 No.

and fitted with gas ballast, anti suck back valve and
single phase motor. :

115 | Anemometer (Vane type)

1 No.

116 | Air compressor, two stage for oil-less dry air, with rust
proof tank assembly, heater and control max. Pr. 10

Kg/sq. cm cap. 45 litre, Motor 1 HP

117

ss steel impeller and _
housing complete with motor 1 HP and accessories.

Scraper, triangular blade removable 60 mm. _ 2 Nos.
118 | Descaling pump set with stainle.

1 No.

‘1 No.

. 1
119 | Spray outfit, “V’ twin, with motor 1/2 HP. Delivery upto

120 litre free air pressure upto 3 Kg/sq.cm. with spray
gun and fitting, : :

120 | Pressure testing tank with lighting arrangement, pressure
gauge (0 t0.35 kg/sq.cm.) double stage

Heating kit with infra red bulb (200 watt. capacity)

1 No.

1 No. .

1 Set

122 | Refrigerator, compression type 165 litre

1 No.

123 | Refrigerator, compression type 300 litres double door,
double compressor system.

124 | Deep freezer 165 litre - 18 Deg. C.. 1/4 HP

1 No.

FRE S

(47)

sainless st TN
129 | Ice candy unit complete with sainless steel t_ank. mould
) box. thermocole insulated sunmica body, agitator . :
con; ressor, motor etc. Temperature, pressure refrigeran
contfol gauges. motor, pipe fitting etc. 3000 k. Cal/hr. or
. i iner simulator.
king trainer model/simu : ] —
130 | gglrdlst%)rage plant complete with all controls and
’ ccessories including cooling tower an<.1 watex-' treatmen;/
:lant capacity 15000 k. cal/hr. or working trainer mode
imulator. _ ' —
131 irirrucl:onditioning plant, direct and ll’ldlI‘ECt‘ \yater chiller,
. complete with all controls including hurr.ndxtyAcontrol ete.
Capacity 15000 k. cal/hr. or working tr'amer m.Ofiell .
simulator. Alternatively, a Packaged Air-Conditioner o
imilar capacity. ' e
zrc?ndensix;x’g unit with open type COmpressor air cooled
| condenser controls etc. capacity 3000 k.cal./hr. - —
133 ;r_Condensing unit with open type compressor evaporal J
-condenser controls etc. capacity 3009 .k.cal./hr. . —
Reciprocating compressor with provision of capacity
control etc. for demonstration, capacity 9000 keal/hr. |
Semi Hermetic/Open type . -
Welding table 900 x 900 x 700 mm. h‘lgh Lo
Work bench 1000 x 600 x 800 mm. high . i _]
Alimirahs, 195 x 90 x 49 cm. 2 N,
T Lockers of eight compartments e
| Chalkboard portable o,
Bt i |- .1
140 | Instructor table and chaix . _ LN
‘Micron vacuum gauge capable of reading upto 20 ,
microns _ _ —
142 J—Sensor thermometer (dxg;)tal) . 2
‘ Fin straightener/Fin com . . s
}ﬁ ng refriierant in cylinders/disposable containers 2 Nos
134 A refrigerant in cylinders . 2o
ijg ] Recovery unit one each for CFC & 134 A refrigerants
with recovering of cylinders —
147 iTeverse cycle AC/Heat pump 3000 kcal/hr. or 4500
' ' i No.
148 Ig—;ﬂ:ht;pe AC 4500 kcal/hr. with Indoor unit & Outdoor 1-
units and Electronic Remote Control ~ —
149 | Refrigerator 170 litre using 134 A rfefnge'rant . e
130 | No frost refrigerator 300 litre capacity using H
\ : refrigerant
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: N2 incylinder with drier unit and 2 stage regulator . +
| 34 | Trichloroethylene bottie \ I No. .
i 55 | Two way manifold with gauges I No.
“ 56 | Four way manifold with gauges 1 No. 5{
‘ 37 | Filter driers for CFC-12 & HFC-134a for repairs-retrofits 8 Nos.
‘ 58| Sealed €X-proof components for use in HC applia'nces : 4 Nos.each
Thermostats, Sealed OLPS, Solid State PTCs, Door
Switches, Lamp Holders

| 59 | Components of Car AC systems

j a) Wobble plate compressor with mounting brackets
b) Serpentine €vaporator  c) Paralle] flow condenser 1 No.each
d) Hoses, tubes, receiver, expansion valve '
¢) Electrical components & wiring harness

i . . F——— ]

i _ 160 | Small capacity shell and tube condenser 1 No.
I 161 | Fan coil unit with water valves (2 & 3 way) - 1 No.
‘j 162 | Shell and tube, DX chillers (small) ) 1 No.

P . 163 Circulating water pump (small) .
f 164 | Safety gloves, eye protection glasses
| 165 | Safety shoes (Optional)

166 | Pipe threading dies & pipe vice

167 | Schraeder valve core removal too]
168 | Acid test kit

‘ : | 169 | Refractometer (Optional)
J ' 170 | 'Hand formers & 20 g capacity lock former
L 171 | Pop rivet gun

4 172 Brazing alloy rods for 174" ig 7/8" tubes-Cu to Cu,Cuto
L Steel, Cu to Brass and appropriate fluxes

173 | Pitot tube & inclined tube manometer

S ' 1747179 Hermetic compressors (1/8 hp to 1/2 hp for use in

: repair work of appliances for CFCs and HCs.

ii) Hermetic compressor for 134a t

175 | Ball valves service valves, hand shut of valves of
1/4" to 7/8" ‘ o
176 | Quick couplers, process tube adaptors for 1/4 Y, 3/8"
tubes

177 | Compressor tester for small hermetic compressors

178 ' Hermetic compressor 1.5 (ACy

179 | Evaporator of direct cooled refrigerator with capillary,
heat exchanger

180 | Evaporator of frost free refrigerator . .
181 | Accessories: thermostatic €xpansion valve, distributors driers

It - | 182 ] Electrical accessories: current & botential relays, start

4 i ‘ 4 contactors . .
183 Visi cooler ‘ INo. |
- 184 Recycling Unit (Optional) I No.





