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Course Name : Diploma in Mechanical Engineering    

Course Code : ME/MH/MI 

Semester : Fourth                                                                         

Subject Title : Thermal Engineering 

Subject Code : 17410 

 
Teaching and Examination Scheme: 
 

Teaching Scheme Examination Scheme 

TH TU PR PAPER 
HRS TH PR OR TW TOTAL 

04 -- 02 03 100 -- 25# 25@ 150 

 
NOTE:  

 Two tests each of 25 marks to be conducted as per the schedule given by MSBTE. 

 Total of tests marks for all theory subjects are to be converted out of 50 and to be 

entered in mark sheet under the head Sessional Work (SW). 

 
Rationale: 

Mechanical Engineers have to work with various power producing & power absorbing 

devices like Boilers, Turbines, Compressor, I.C. Engines, and Pumps etc. In order to understand the 

principles, construction and working of the devices, it is essential to understand the concept of 

energy, work, heat and conversion between them.  

The subject is a related to Power Engineering and other related subjects in which the 

application of fundamental concepts of Thermal Engineering are included.         

 
General Objectives: 
The Student will be able to: 

1. Define fundamental concepts of thermodynamics to thermodynamic systems.  

2. Use various laws of thermodynamics.  

3. Apply various gas laws and ideal gas processes to various thermodynamic systems.  

4. Draw the construction and explain working of boilers, turbines & condensers.  

5. Find properties of two phase system from steam table / mollier charts 

6. State the various modes of heat transfer.    
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Learning Structure: 
 
 
 
 
Application:  
 
 
 
 
 
Procedures:  
 
 
 
 
 
 
Principles:  
 
 
 
 
 
 
Concept:  
 
 
 
 

 

Facts:   

 

Understanding, analyzing & applying various aspects of Thermal 
Engineering in practical application area in relation with operation and 
maintenance of energy conversion devices like Steam Boilers, Steam 
turbines, Steam condensers and heat Exchangers 

Analyze, understand energy 
conversion devices like Steam 
Boilers, Steam condensers and heat 
Exchangers 

Analyze, understand various 
power generation devices like 
Steam turbines 

 
Laws of Thermodynamics, various 
Gas Laws, Dalton’s law of Partial 
Pressure, Fourier’s Law. 

 
Steady flow energy equation, 
Vapour processes 

System, properties, state, 
process, pure substance, Pressure 
(P), Volume (V), Temperature 
(T), Enthalpy (H), entropy (S), 
steam and its types 

Thermodynamic cycle, 
efficiencies, thermodynamic 
work and Heat, Ideal Gases, 
Heat transfer 

 

Boilers, Condensers, Cooling tower, Steam nozzles, Steam turbines, 
Refrigerator, Heat Exchangers etc 
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Theory Content: 
 

Topic and Contents Hours Marks 
1. Fundamentals of Thermodynamics -------------------------20 Marks 
 Specific objectives: 
 
 Define fundamental concepts of Thermodynamics 
 Apply first law of thermodynamics to various thermodynamic devices. 
 Apply second law of thermodynamic. 

Contents 
1.1 Concepts of pure substance, types of systems , properties of systems-

Extensive and Intensive properties, processes and cycles, Quasi-static 
process, flow and non flow process, Thermodynamic equilibrium, Point 
and path function.  04 Marks                                               

1.2 Work, Heat Transfer and Energy. Thermodynamic definition of work & 
heat, Difference between heat and work. Energy –Potential Energy, 
Kinetic Energy, Internal Energy, Flow Work, concepts of enthalpy & 
entropy.  04 Marks                                                   

1.3 Laws of Thermodynamics- Zeroth Law, principle of law of conservation 
of energy First law of Thermodynamics, Second Law of 
Thermodynamics- Kelvin Planks, Clausius statements and their 
equivalence, Clausius inequality, Concept of perpetual motion machine 
of first and second kind.   06 Marks                                               

1.4 Application of Laws of Thermodynamic:- Steady Flow Energy equation 
and its application to boilers, engine, nozzle, turbine, compressor & 
condenser. Application of Second law of Thermodynamics to Heat 
Engine, Heat Pump and Refrigerator. 06 Marks                                           

12 20 

2. Ideal Gases -----------------------------------------------------------12 Marks 
Specific objectives: 
 
 State ideal gas laws  
 Represent various ideal gas processes on P-V and T-S diagrams  

Contents 
2.1 Concept of Ideal gas- Charle’s law, Boyle’s law, Avogadro’s law, 

equation of state, characteristic gas constant and universal gas constant. 
04 Marks                                                                                                       

 
2.2 Ideal gas processes: - 
        Isobaric, Isochoric, Isothermal, Isentropic, Polytropic, and their 

representation on P-V and T-S diagram (only simple numerical based 
on above)   08 Marks                                                                                    

08 12 

3. Steam and Steam Boiler -----------------------------------------20 Marks 
Specific objectives: 
 State the concept of Steam generation. 
 Use of steam tables and Mollier chart. 
 Explain construction and working of different types of boilers and 

function of mountings & accessories 
Contents 
3.1 Generation of steam at constant pressure with representation on various 

charts such as T-S, H-S. Properties of steam and use of steam table, 
Dryness fraction, Degree of superheat      04 Marks                                  

12 20 
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3.2 Vapour processes :- Constant pressure, constant volume, constant 
enthalpy, constant entropy process (numerical using Mollier chart), 
Rankine Cycle. 06 Marks                                               

3.3 Steam Boilers: - Classification, Construction and working of - Cochran, 
Babcock and Wilcox, La-mont and Loeffler boiler. Boiler draught. 
Indian Boiler Regulation (IBR)  06 Marks                                                 

3.4 Boiler mountings and accessories (to be covered in practical periods). 
04 Marks                                              

4. Steam Nozzles and Turbines ----------------------------------16  Marks 
Specific objectives: 
 Define Mach number & critical pressure. 
 State the application of steam nozzles. 
 Explain the principle of working of steam turbine 

Contents 
4.1       Steam nozzle: - 

Continuity equation, types of nozzles, concept of Mach number, critical 
pressure, application of steam nozzles.   04 Marks                                   

4.2      Steam turbine: - 
Classification of turbines, Construction and working of Impulse and 
Reaction turbine.  06 Marks                                                                       

4.3 Compounding of turbines and its types, Regenerative feed heating, 
bleeding of steam, governing & its types, losses in steam turbines 
(no velocity diagrams and numerical).  06 Marks                                      

10 16 

5. Steam Condensers and Cooling Towers ---------------------16 Marks 
Specific objectives: 
 Apply Dalton’s law to condenser. 
 Explain construction and working of condensers and cooling towers. 
 State the effect of air leakages in condenser 

Contents 
5.1 Dalton’s law of partial pressure, function and classification of 

condensers, construction and working of surface condensers. 04 Marks  
5.2 Sources of air leakage and its effect, concept of condenser efficiency, 

vacuum efficiency (Simple numerical). 06 Marks                                     
5.3 Cooling Towers.-Construction and working of forced, natural and 

induced draught cooling tower. 06 Marks                                               

12 16 

6. Heat Transfer -------------------------------------------------------16 Marks 
 Specific objectives: 
 Describe various modes of heat transfer. 
 Describe construction and working of different types of Heat 

exchangers. 
Contents 
6.1 Modes of heat transfer: - Conduction, convection and radiation. 

Conduction :- 08 Marks                                               
            Fourier’s law, thermal conductivity, conduction through cylinder, 

thermal resistance, composite walls (Simple numerical)  04 Marks          
6.2 Radiation:- Thermal Radiation, Absorptivity, Transmissivity, 

Reflectivity, Emissivity, black and gray bodies, Stefan-Boltzman law. 
04 Marks                                                  

6.3 Heat Exchangers: - Classification, Construction and working of Shell 
and tube, shell and coil and pipe in pipe type, plate type heat exchanger 
and its applications.  

10 16 

Total 64 100 
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Practical: 
Skills to be developed: 
Intellectual Skills: 

1. Explain various concepts and fundamentals of thermodynamics. 

2. Explain vapour processes, principle of working of steam boilers and function of different 

mountings and accessories. 

3. Draw construction and explain working of steam turbines and condensers.  

4. State the various modes of heat transfer and concept of heat exchanges. 

5. Interpret steam tables, Mollier chart and relationship between different thermodynamic 

properties. 

6. List different sources of energy and their applications 

 
Motor Skills: 

1. Trace path of flue gases and water steam circuit in a boiler. 

2. Collect information and write report on boiler and its mounting and accessories. 

3. Conduct trial on the setup for calculation of thermal conductivity of metal rod. 

4. Collect information and write technical specifications of photovoltaic cells and identify 

different components on panels of photovoltaic cells. 

5. Report writing on presentation given on Renewable sources of energy. 

 
List of Practicals: 

1. Trace and draw the path of Flue Gases and Water Steam circuit with the help of models of 
‘Babcock & Wilcox’ and ‘La-Mont’ Boiler or any other similar model available in the 
laboratory. 

2. Draw and understand working of various types of Boiler Mountings and Accessories. 
3. Prepare a report on visit to Sugar Factory / Steam Power Plant / Dairy industry with 

specification of boiler and list of mountings and accessories along with their functions. 
4. Draw the sketches of impulse and reaction turbines; describe their working and differences 

through a cut section model or a working model. Focus should be on the use for electrical 
power generation. 

5. Draw a Neat sketch and understand working of Jet Condenser. Component must be labeled. 
State function of components and material used. 

6. Calculate the thermal conductivity for a given sample of solid metallic rod. 
7. Classify heat exchangers and write their descriptions. Observe the various heat exchangers 

available in laboratory with their specifications. 
8. Mini project: Student will prepare individually a report on Renewable sources of energy and 

make power point presentation on the following. 
a) Solar water heating system 
b) Photo voltaic cells 
c) Bio gas, Bio mass and Bio Diesel as a fuel 
d) Wind, Tidal and Geothermal Energy 
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[Assignments to be completed in a group of (max.) four students. The topics should be 

distributed in the groups.] 

 
Learning resources: 
Books: 

Sr. 
No. Author Title Publisher 

1 Domkundwar V. M. A Course in Thermal Engineering Dhanpat Rai & Co. 

2 R. S. Khurmi A text book of Thermal 
Engineering. S. Chand & Co. Ltd. 

3 P. Chattopadhyay Engineering Thermodynamics Oxford University Press 

4 P. K. Nag Engineering Thermodynamics Tata McGraw - Hill, New 
Delhi 

5 B. K. Sarkar Thermal Engineering Tata McGraw - Hill, New 
Delhi 

6 P. L. Ballaney A Course in Thermal Engineering Khanna Publishers 

7 R. K. Rajput A Course in Thermal Engineering Laxmi Publication, Delhi 
 

 


