
5.1 THEORY OF MACHINES 
T P 

RATIONALE 
A diploma holder in this course is required to assist in the design and development prototype and other components. For this, it is essential that he is made conversant with tne 

principles related to design of components and machine and application of these principles 
for designing. The aim of the subject is to develop knowledge and skills about various aspects
related to design of machine components. 
NOTE: Weightage of each topic for external examination is given in the brackets 

DETAILED CONTENTS 
1. Simple Mechanisms (10%) 

Introduction to link, kinematic pair, lower and higher pair, kinematic chain, 

mechanism, inversions. 

1.1 

1.2 Different types of mechanisms (with examples) 

2 Power Transmission (25%) 
2.1 Introduction to Belt and Rope drives 

2.2 Types of belt drives and types of pulleys 
Concept of velocity ratio, slip and creep; crowning of pulleys (simple2.3 

numericals) 
Flat and V belt drive: Ratio of driving tensions, power transmitted, centrifugal 

tension, and condition for maximum horse power (simple numericals) 
2.4 

2.5 Different types of chains and their terminology 
Gear terminology, types of gears and their applications; simple and compound 

gear trains; power transmitted by simple spur gear 

2.5 

2.6 

(20%) 
Flywheel 
3.1 Principle and applications of flywheel 

3 

3.2 Turning - moment diagram of flywheel for different engines

Fluctuation of speed and fluctuation of energy -Concept only 
Coefficient of fluctuation of speed and coefficient of fluctuation of energy 

Simple numerical problems on fluctuation of speed and fluctuation of energy 

3.2 
3.3 

3.4 

3.5 
(15%) 

4. Governor 
4.1 Principle of governor 

4.2 Simple description and working of Watt, Porter and Hartnel governor (simple 

numericals based on watt governor) 

4.3 Hunting, isochronism, stability, sensitiveness of a governor 

(15%) 
5. Balancing 

5.1 Principle of balancing 

Introduction to balancing of rotating masses (simple numericals) 
5.2 



5.3 Simple problems related to several masses rotating in different planes. Vibrations 6. 

(15%) Concept of vibrations and its types - longitudinal. transverse and torsional 
6.1 

vibrations (simple numericals) 
6.2 Damping of vibrations 
6.3 Causes of vibrations in machines, their harmful effects and remedies 

INSTRUCTIONAL STRATEGY 

Use teaching aids for classroom teaching 

Give assignments for solving numerical problems 
1 

2. 

3. Arrange industry visits to augment explaining use of various machine components 

like belt, rope, chain, gear drives, action due to unbalanced masses. brake clutch. 

governors, fly wheels, cams and gear drives 

Video films may be used to explain the working of mechanisms and machine 

4. 
components like clutch, governors, brake etc. 



5.2 REFRIGERATION AND AIR CONDITIONING 
P 

4 

RATIONALE 
and 

Diploma holders in mechanical engineering are responsible for supervising produc 
maintenance of retrigeration and air conditioning systems. For this purpose. knowledge and 

skills covering principles of refrigeration and air conditioning, various refrigeration and a 

conditioning system, psychometric are required to be imparted to them. IHence this subject. 

Note: Weightage of each topic for external examination is given in the brackets. 

DETAILED cONTENTS 
(10 %) 

Principles of refrigeration 

1.1 Meaning 
1. 

1.2 Refrigeration Methods 

Units of refrigeration 

Reversed Carnot cycle. 

1.3 

1.4 

1.5 Heat pumpp 

Coefficient of performance 
1.7 Rating of refrigeration machines. 

1.6 

(20%) 
2. Refrigeration Systems 

Air Refrigeration cycle-application and its limitations. 

Vapour Compression Cycle. 
2.1 

2.2 
Effect of sub-cooling and super heating 

Departure of actual vapour compression cycle from theoretical 
2.1.1 

2.1.2 

cycle 
Effect of varying condensing and suction temperature on 

coefficient of performance. 

Simple mathematical calculation with pressure enthalpy charts. 

2.1.3 

2.1.4 

2.3 Vapour absorption cycle 
2.4 Actual Vapour absorption cycle and application 

(10%) 3. Refrigerants 
Important properties of a refrigerant.

3.2 Nomenclature of refrigerants. 
Properties and application of commonly used refrigerants such as R-134(a), 

R22, CO2, NH3 and refrigerant mixture. 

Concept of Ozone Depletion Potential (ODP), Global Warming Potential 

3.1 

3.3 

3.4 

(GWP) 

(10%) 
Function, type, specification and constructional details of components such as 

expansion valve (capillary tube, thermostatic 

4. Refrigeration System, Components and Controls 

4.1 
compressor, condenser, 
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