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MAHARASHTRA STATE BOARD OF VOCATIONAL EDUCATION EXAMINATION, MUMBAI   

1 Name of 
Syllabus 

C.C. in Process Plant Refrigeration & Air Conditioning Maintenance 
(307111) 

2 Max. Nos of 
Student 

25  Students 

3 Duration 6 Months 
4 Type Full Time 
5 Nos Of Days / 

Week 
6 Days 

6 Nos Of Hours 
/Days 

7  Hrs  

7 Space Required Laboratory    =     1000   Sq feet 
Class Room  =     200   Sq feet 
      TOTAL  =   1200 Sq feet 

8 Entry 
Qualification 

S.S.C.  +  Any course pass from chemical group of MSBVEE 

9 Objective Of  
Syllabus/ 
introduction 

1. Awareness of Safety precautions 
2. Knowledge of Engineering skill, use of tools in assembly 
3. Awareness of Process Plant. 
4. Awareness of   Process Plant Refrigeration & Air Conditioning Maintenance  
5. Awareness of Refrigeration & Air Conditioning Maintenance  
6. Awareness of Basic  Electrician, Electronics, Computer. 

10 Employment 
Opportunity 

The trainee will either to be able to take up jobs with agencies which Develop, 
Maintain, Repair Process Plant. Work as or with working experience will be in a 
position to start his own independent Business. 

11 Teacher’s  
Qualification  

Diploma/Certificate in concern subject 

12 Training  System                                       Training System Per Week  
Theory Practical Total 
12 Hours 30 Hours 42 Hours 

 

13 Exam. System 
 
 

 

 

Sr. 
No. 

Paper Code Name of Subject TH/PR Hours Max.
Marks

Min.
Marks

1 30711111 Process Plant 
Refrigeration & Air 
Conditioning 
Maintenance 

TH I 3 hrs 100 35

2 30711121 Basic Refrigeration & 
Air Conditioning 

PR I 3 hrs 100 50

3 30711122 Process Plant 
Refrigeration & Air 
Conditioning 
Maintenance 

PR II 6 hrs 200 100

 TOTAL   400 185
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Process Plant Refrigeration & Air Conditioning Maintenance 

Topics Theory - I Practical - II 
1 Workshop tools & Equipment there 

types & maintenance 
Care maintenance and safety of 
workshop tools & equipment 

2 Thermodynamics of refrigeration 
operation cycles effects of super hitting, 
sub cooling etc. 

Cutting, bending & coil making of 
hard copper and steel tube as used 
in refrigeration system 

3 Thermodynamics of refrigeration 
operation cycles effects of super hitting, 
sub cooling etc. 

Silver scold ring copper tube 
brazing copper and mailed steel 
tube Gas and 
Ark welding steel tube 

4 Multi stage compressor and intercooler 
their function & application 

Dismantling of commercial type 
compressor checking component 
parts 

5 Condenser – Its principal and function 
capacity of condenser type of 
condenser, Air cool, Water cool 
& evaporative their construction & their 
application 

Servicing of water cooled 
condenser, receiver and filter 
testing leakage & repair 

6 Condenser – Its principal and function 
capacity of condenser type of 
condenser, Air cool, Water cool 
& evaporative their construction & their 
application 

Servicing and repairing of 
evaporative condenser and 
cooling tower 

7 Cooling tower – natural draught , 
Mechanical draught & forced draught 
their principal and 
application 

Decaling of water cooled and 
evaporative condenser pressure 
testing and leak detection and 
repairing 

8 Pump and accessories reciprocating , 
rotary and centrifugal their function, 
operation use and 
maintenance 

Care maintenance and repair of 
centrifugal pump 

9 Water regulating valve and Oil pressure 
switch their function and operation 

Servicing of water regulating 
valve, high pressure safety cutout, 
Oil pressure Switch 

10 Evaporator Its principal and capacity air 
cooling and liquid chilling evaporator – 
their type, 
construction and application blower fan 
types description and various uses in the 
system 

Servicing of commercial type 
evaporator , Blower Fan air filter 

11 Evaporator Its principal and capacity air 
cooling and liquid chilling evaporator – 
their type, 
construction and application blower fan 
types description and various uses in the 
system 

Servicing of commercial type 
evaporator , Blower Fan air filter 

12 Refrigerant controls – their construction 
operation and use 

Servicing repairing and adjusting 
of liquid refrigerant control 
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13 Meters starters and relays for 
refrigeration system 
their function, operation and 
maintenance 

Servicing, repairing & adjusting 
relay, starter time relay and 
thermostat 

14 Commercial type refrigerator – their 
constructional features and application 

Care maintenance and repair of 
refrigerator compression type 

15 Ice making system, Raw water & Ice 
defect, capacity of an ice plant 

Use of Indirect system, density 
measurement, use of agitator 

16 Ice making system, Raw water & Ice 
defect, capacity of an ice plant 

Use of Indirect system, density 
measurement, use of agitator 

17 Study of air – dwe point humidity 
specific humidity and relative humidity 
measurement of 
humidity 

Care maintenance and use of sling 
psychomotor, humidistat and 
remote bulb thermometer 

18 Air Distribution Ducting size and 
construction Grille turning vane and 
diffuser their function application and 
maintenance 

Making of Air duct grille and air 
filter 

19 Air filter – Type of filter, their 
construction application and 
maintenance 

Fixing of grill damper, Air filter 
& blower 

20 Insulating material their properties and 
type cork, glass wool, slage wool, 
plastic, reflecting material, 
water proofing & finishing material 

Use of Insulating and water 
proofing Material  

21 Installation of an air conditioning plant, 
testing and gas charging, trouble 
analysis 

Electric Wiring of the condensing 
unit, pump, blower, solenoid 
valve, thermo state, Humid state 
and hitting 
elements 

22 Installation of an air conditioning plant, 
testing and gas charging, trouble 
analysis 

Evacuating the system pressure 
testing and detection of leak 

23 Waters softening plant – constructional 
feature defect and their remedies 
determination of 
hardness of water treatment of water for 
softening 

Water Distillation test impurity 
test , Dissolve oxygen test, PH 
test, Air depend carbonate 

24 Waters softening plant – constructional 
feature defect and their remedies 
determination of 
hardness of water treatment of water for 
softening 

Water Distillation test impurity 
test , Dissolve oxygen test, PH 
test, Air depend carbonate 

25 Revision & Test Project work 
26 Examination  Practical  Examination 
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Basic Refrigeration & Air Conditioning 

Topic Practical  -  I 

Basic 
Refrigeration & 
Air Conditioning 

 

a- Use of refrigeration service tools, their care & safety.  

b- Cutting, bending And Joining of copper tubing, flaring, swaging, pinching &     
     silver soldering.  

c- Identification of refrigeration system  

 a- Dismantling of Commercial type reciprocating compressor, Checking 
components & parts.  

b- Cutting gasket of compressor.  

Testing efficiency of compressor 

 a- Study & type of semi rotary, centrifugal & screw type compressor.  

b- Study, testing & servicing of air cooled condensers, evaporators, expansion 
valves & pressure switch. 

 a- Handling of gas cylinders, transfer of refrigerant, gas charging, tests leakage in 
the system. 

b- Oil charging to compressor, installing compressor, cooling coil & condenser of 
refrigeration unit  

 a- Study types & checking of window, split type air conditioner & their fault 
finding.  

b- Study types & checking of water cooler, deep freezer, ice candy plant 

 a- Study types & checking of air cooler, room cooler & desert cooler.  

Study type & servicing of heat exchanger 

 a- Study types & checking of cold storage, cooling tower, water softening & iron 
removing plants.  

b- Study types & servicing of fans, blowers, dampers, air filters and humidifiers 

 Types, application & use of Gas welding, setting up of flames.  

Lighting & adjustment of oxyacetylene flame & fusion runs with & without filler 
rod on 2 to 3 mm thick M.S. sheet Lap & T Fillet joints on MS sheet 3 mm is flat 
position (gas). Brazing on MS & Copper 
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LIST OF TOOLS & EQUIPMENT 

No.  Particular  
Required 

Qty.  
1  Flaring tool set, single type for tube 4.7 to 16 mm OD  17  
2  Swaging tool, punch type, set of size, for tube 4.7 to 16mm OD  17  
3  Bending spring external type, for cu tube OD 6.4 to 16 MM  17  
4  Pipe cutter miniature for cu tube 3 to 16 mm Dia  17  
5  Pinch off tool for cu tube 6 to 18 mm  17  
6  Pinch off Plier for cu tube 6 to 19 mm  17  
7  Ratchet spanner 6.4 mm sq. reversible  17  
8  Valve key T handle 4.7 & 6.4 mm sq.  8  
9  Pressure gauge, Dia. 63mm with recalibration set screw,o to 35 kg/sq cm  2  
10  Compound gauge, Dia. 63mm with recalibration set screw, pressure 15 

kg/sq cm vacuum 76 mm  
2  

11  Gas leak detector for halogen gas electronic  17  
12  Line tester 500v heavy duty  17  
13  Punch hole for cutting gasket 4.7 to 16mm Dia  4  
14  Scissor for gasket cutting 250 mm long  17  
15  L-Allen key set 1.5 to 6.4 mm  2  
16  T-Allen key set 5/32” & 1/8”  2  
17  Screw driver plastic handle 6x150 mm  17  
18  Screw driver plastic handle 10x250 mm  8  
19  Insulated combination pliers 200 mm  17  
20  Adjustable wrench 250mm  17  
21  Engineers steel rule 300mm  17  
22  Engineers try square 200mm  17  
23  Chisel flat 25x150 mm  17  
24  Divider spring joint 150 mm  17  
25  Caliper out side spring joint 150 mm  17  
26  Caliper in side spring joint 150 mm  17  
27  Spanner set double ended 4.7to16mm  4  
28  Ring spanner set 4.7 to 16 mm  4  
29  Philip screw driver set  4  
30  Oil cane Pressure type ½ lit.  4  
31  Measuring tape 2m  4  
32  Hammer ball pein 450gm with handle  17  
33  Hammer plastic 300 gm  4  
34  File flat double cut 200 mm  6  
35  File half round double cut 200 mm  4  

 


