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GANPAT UNIVERSITY  
FACULTY OF ENGINEERING & TECHNOLOGY 

Programme Bachelor of Technology Branch/Spec. Marine Engineering 
Semester IV Version 2.0.0.0 
Effective from Academic Year 2015-16 Effective for the batch Admitted in July 2014 
Subject  code 2MR404 Subject Name Heat Engines 

Teaching scheme Examination scheme (Marks) 

(Per week) Lecture(DT) Practical(Lab.) Total  CE SEE Total L TU P TW 
Credit  3 0 0 0 3 Theory  40 60 100 
Hours 3 0 0 0 3 Practical 0 0 0 
Pre-requisites: 
 
Learning Outcome: 
After successful completion of the course, student will be able to 

� Comply with the TAR Book Competency number 4.1.2, 4.1.3 

Theory syllabus 
Unit Content Hrs 
1. Steam turbines:  

� Compounding of steam turbine - pressure compounding velocity compounding and 

pressure velocity compounding of Impulse turbines, conditions for, maximum Energy 

transfer in above cases,  

� Impulse-reaction and parson's turbine. Degree of reaction, condition for maximum 

Energy transfer in Reaction turbines, Stage efficiency, overall efficiency and reheat 

factor, condition curve.  

� Gearing and Lubrication System. 

� Stresses acting on marine steam turbine 

12 

2. Vapor Power cycles:  
� Carnot's cycle, Rankin Cycle, Modified Rankin Cycle, superheat cycle, reheat cycle, 

regenerative cycle,  

� Binary vapor cycle and its effect on Thermal Efficiency, Steam machinery plants, 

combined steam & gas plant. 

7 

3. Gas Turbine Plants:  
� Constant volume or Explosion cycle Gas Turbine plant, constant pressure cycle or 

Joule Brayton cycle Gas turbine plant simple C-B-T cycle, condition for maximum 

work output and thermal efficiency in simple cycle.  

� Methods of improvement of Thermal Efficiency and work ratio of Gas Turbine plants. 

C-B-T-H cycle, complex cycles, closed cycle operation of Gas turbine plants, their 

merits and demerits. 

� Gearing and Lubrication System. 

� Stresses acting on marine steam turbine 

12 

4. Centrifugal Compressor:  
� Principle of centrifugal compression and pressure rise in centrifugal compressor, 

change in Angular Momentum. Pre-whirl and pre-whirl vanes.  

� Mach number at inlet to a centrifugal compressor, slip and slip factor, multi-stage 

centrifugal compressor. 

5 
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5. Heat conduction, Convection and Radiation: 
� Fourier’s law of heat conduction, effect of temperature on thermal conductivity of 

metals, refractory and building materials, liquid and gases, derivation of generalized 

equation in Cartesian coordinates. 

� One dimensional steady state conduction through plane and composite walls, hollow 

and composite cylinders, hollow and composite spheres 

� Radiation heat exchange Radiation heat exchange between black bodies, shape factor, 

heat exchange between non-black bodies- infinite parallel planes and infinite long 

concentric cylinders, radiation shield, heat exchange between two grey surfaces, 

electrical analogy.  

� Types of fin, heat flow through rectangular fin Types of fin, heat flow through 

rectangular fin, infinitely long fin, fin insulated at the tip and fin losing heat at the tip, 

efficiency and effectiveness of fin, Biot number, Estimation of error in temperature 

measurement in a thermometer well.  

 

18 

 TOTAL 54 
Practical content 
 
Text Books 

1 Engineering Thermodynamic.                - D.S.Kumar 
Reference Books 

1 
2 
3 
4 
5 

Heat engines  - P. L. Ballaney 

Thermodynamics applied to Heat engines - E. H. Levitt 

Applied Thermodynamics for Engineering   Technology  -T. D. Eastop& A. McConkey 

Applied Thermodynamics    - J. B. O. Sneeden& S. V. Karr. 

Tanker Safety Guide Liquefied Gas  - International Chamber of Shipping 

  
 

 

 

 

 

 

 

 

 

 

 

 


