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On the successful completion of this course, students will be able to: 

03 
Hrs. 

Practica 

Define refrigeration and types of Refrigeration cycles 

NA 

COURSE QUTCOMES(COs) 

Aug - Dec 2025 

Explain the working principles of Air-conditioning. 

Identify the controlling components for a refrigeration system. 

Explain the basics about air conditioning systems. 

N- 2022 

Hrs. 

5th 

NA 

Explain Vapour Compression and Vapour Absorption System working principles 

Total 

100 

G20 

Theory Practical 

co3 ldentify the components required for refrigeration system and lubricants of refrigeration system 

NA 

Credit 

03 



Hours 

12 

12 

12 

08 

12 

Unit & Topic of Discussion 

COURSE CONTENTS 

Unit-1 : Introduction to Refrigeration 

Topic Details 

Definition of Refrigeration: Refrigerating effect-unit of refrigeration Coefficient of performance; Carnot refrigeration Cycle; reffigeration-Bell-Coleman cycle, PV & TS diagram; Advantage and disadvantages in air refrigeration; (Simple problems on Carnot refrigeration cycle only) 

Unit-2: Refrigeration Systems (Problems omitted) 
Basic Components, Flow diagram of working of Vapour compression cycle; Representation of the vapour compression cycle on P-H & T-s Diagram; Expression for Refrigerating effect, work done and power required; Types of Vapour Compression cycle; Effects of superheating and sub cooling, its advantages and disadvantages; Simple Vapour absorptions cycle and its flow diagram; Comparison of Vapour absorption and vapour compression system. 
Unit-3 : Refrigeration Equipments, Refrigerants & Lubricants 

Air 

Compressor - Hermetically sealed and Semi hermetically sealed compressor; Condensers - Air Cooled, water cooled, natural and forced draught cooling system; Advantages and disadvantages of air cooled and water cooled condensers; Evaporators- natural convcction, forced convection typcs. Introduction to refrigerants; Properties of good refrigerants; ClassificationChalk, 
of refrigerants; Detection of refrigerants leakage; Charging the system with Blackboard refrigerant; Lubricants used in refrigeration and their properties. and Projector 

Unit-4: Refrigerant Flow Controls & Application of Refrigeration 
Capillary tube; Automatic Expansion valve; Thermo static expansion valve; High side and low side float valve; Solenoid valve; Evaporator 
pressure regulator. 
Slow and quick freezing; Cold storage and Frozen storage; Dairy refrigeration; lce making industry; Water coolers. 

Unit-5 : Air Conditioning and Refrigeration & Air Conditioning Tools 

Pedagogical 
Tools 

Introduction to Air conditioning; Factors affecting Air conditioning; Brief description of Dry Bulb Temperature, Wet bulb Temperature, Dew point temperature; Psychometric chart and its use: Psychometric process-sensible heating and cooling, Humidification and dehumidification; cooling and dehumidification, heating and humidification, .( Simple problems on above psychrometric processes only by using psychrometric chart); Equipment used in air conditioning cycle. Tools used in refrigeration and Air conditioner installation; Installation procedure; Servicing procedure. 

Remarks 

CT-1 (2nd 
Week of 
September, 
2025) 

CT-2 (3rd 
Week of 
October, 
2025) 

House Test 
(2nd Week of 
November 
2024) 



Recommended Books 

1. 

2. Refrigeration and Air Conditioning-AS.Sarao & G.S. Gabi, Satya Prakashan 

3 

4 

5 

Retrigeration and Air Conditioning by R.S Khurmi & J.K Gupta, S. Chand 

6 

Thermodynamics by Yunus A. Cengel, Special Indian Edition 

Refrigeration and Air Conditioning-C.P Arora, Tata McGraw 
Refrigeration and Air Conditioning by G.S Aulakh. 

Refrigeration and Air Conditioning-M.Zakria Baig, Premier/ Radiant Publishing House. 
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04 Aug. to 
23 Aua. 25 

(12 Hrs) 

(15 Hrs) 

25 Aug. to Unit-l: Power 
15 Sep. 25 Transmission 

17 Sep. to 
08 Oct. 25 

(15 Hrs) 

09 Oct. to 
07 Nov. 25 

Chapter/ Unit 
Description 

(15 Hrs) 

UNIT-: Cams 
and Followers 

Unit-Il: .C. 
Flywheel and 
Governors 

Govt. Polytechnic Hamirpur (H.P) 
Lecture Planning 

Unit-IV: Brakes, 
Clutches & 
Bearings 

10 Nov. to Unit-V: 
26 Nov. 25 Balarncing & 

Vibrations (12 Hrs) 

Signature of Teacher 

Detail of Contents 

Session: Aug. - Nov. 2025 
Subject: Theory of Machines & Mechanisns 

Concept; Definition and application of Cams and Fllowers: 
Classification of Cams and Followers; Different folower 
motions and their displacement diagrams like uniform velocity. 

|SHM, uniform acceleration and Retardation; Drawing of profile 
of radial cam with knife-edge and roller follower without offset 
for reciprocating motion (graphical method for uniform velocity 
and SHM only). 

Types of Drives: Belt Drives - flat belt, V- belt 8& its 
applications; Material for flat and V-belt; Angle of lap, Belt 
length. Slip and Creep; Determination of Velocity Ratio, Ratio 
of tight side and slack side tension; Centrifugal tension and 
Initial tension; Condition for maximum power transmission 
(Formula without proof) (Simple numerical); Chain Drives 

|Advantages & Disadvantages;: Gear Drives - Spur gear 
terminology; Types of gears and gear trains; Train value & 
Velocity ratio for simple and compound gear train. 
Flywheel - Concept, function and application of flywheel with 

|the help of turning moment diagram for single cylinder 4 
Stroke l.C. Engine; Co-efficient of fluctuation of energy. 
Coefficient of fluctuation of speed and its significance; 
Governors-Types and explanation with neat sketches 
(Centrifugal, Watt and Porter); Concept, function & 
Terminology of Governors; Comparison between Flywheel and 
Governor. 

Function of brakes; Types of brakes; Comparison between 
brakes and dynamometers; Construction and working of i) 
shoe brake, ii) Band Brake, iii) Disc Brake; Concept of Self 

|Locking & Self energizing brakes; Clutches- Function of Clutch 
and its application; Construction and working of i)Single plate 
clutch, i) Multi plate clutch, i) Centrifugal Clutch and iv) Cone 
clutch; Bearings -i) Simple Pivot, i) Collar Bearing, i) Conical 
pivot. 

Concept of balancing; Balancing of single rotating mass; 
Graphical method for balancing of several masses revolving in 
same plane; Vibrations, its type and concept of damping: 
Causes of vibrations in machines; their harmful effects and 
remedies. 

R1.-Theory of machines-S.S.Rattan, Tata McGraw-Hill publications. 
R2.- Theory of machinesR.K. Bansal, Laxmi publications 
R3 -Theory of machines R.S. Khurmi & J.K.Gupta, S.Chand publications. 
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