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COURSE INFORMATION SHEET 
 
Course Code:   ME 393( Open Elective -3) 
Course Title:    Elements of Hydel and Thermal Power plants 
Credits:  3   (L: 3 T:0  P: 0) 
Class schedule per week:  3 
Class:     B. Tech. 
Semester / Level:   6 
Branch:    Mechanical Engineering 
SYLLABUS 

MODULE HOURS 

Module – I 

Hydel Power plants: 

Introduction, Classification of Hydropower plants, Pump Storage power plants, Combine Hydro 

and Steam turbine Power Plants, essential features of Hydro-electric power plants. 

8 

Module – II 

Components of Hydro- electric power plants: Hydraulic turbines, draft tube, Surge Tanks. 

Run- off measurements, Hydrograph and Flow duration curve, Mass curve. 

8 

Module – III 

Thermal Power Plants: 

General layout of thermal power plant, Site selection, Major components. 

Steam Generators:  Boiler mounting and accessories, Different types of super-heaters, Re-

heaters, economizers, Air preheaters, Methods of superheat control, Corrosion in boilers and its 

prevention. 

8 

Module – IV 

Coal & Ash Handling Systems:  

Coal handling storage of coal, Burning systems, Pulverized fuel handling systems, Unit and 

central systems, Pulverized mills- ball mill, Bowl mill, Ball &race mill, Impact or hammer mill, 

Pulverized coal burners, Oil burners. Necessity of ash disposal with respect to state and central 

pollution control rules, Mechanical, Hydraulic, pneumatic and steam jet ash handling system, 

Dust collection and its disposal, Mechanical dust collector, Electrostatic precipitator. 

8 

Module – V 

Condensers and Cooling Towers: Types of condensers, sources of air in condenser, Effects of 

air leakage, Necessity of cooling towers, Types of cooling towers.  

Draught System: Natural draught- estimation of height of chimney, Maximum discharge, 

Condition, Forced, Induced and balanced draught, Power requirement by fans. 

8 



 

Text Books: 
 

1. Power Plan tEngineering:  by Arora & Domkundwar, DhanpatraiPublication (2016). 
2. Power Plant Engineering by P.K.Nag, Tata McGraw Hill Publishing Company Ltd. (2017). 
3. Power Plant Engineering by P.C. Sharma, S.K. Kataria & Sons (2015). 

Reference Books: 

1. Power Plant Engineering: by F.T.Morse. Van Nostrand Reinhold; 3rd edition (1953). 
2. Power Plant Technology:  by M.M.E.Wakil, McGrawHill Publication (1988). 



















Department of Production Engineering 
Birla Institute of TechnologyMesra 

 

Course No.: PE324 

Course Title: Surface Engineering and Laser Additive Manufacturing  

Type: Elective to BTechin Production and Mechanical Engineering  

Units: 3-0-0, 3 credits 

Instructor: Indranil Manna 

Prerequisites: none 

 
Aim and Outcome: The course will train the students about the science and 

importance of surfaces, surface dependent properties of 
engineering interest and evaluation, techniques to improve 
surface dependent properties - conventional and advanced 
methods, and end with laser assisted additive manufacturing 
techniques and its application.  

 

Lecture Plan – 40 contact hour (55 min each): 
 
Module I 
 

 Introduction to structure of solids: structure, morphology, energy, types and 
classification (2 lectures) 

 
 Surface dependent engineering properties: physical, chemical and mechanical – 

their definition, origin and importance (2 lecture) 
 

Module II 
 

 Common surface initiated engineering degradation/failures and their mechanism: 
wear, friction,fatigue, corrosion, oxidation (4 lectures) 

 
 Importance of surface engineering (SE), Classification and scope of surface 

engineering of alloys and components, Methods and principles of surface 
modification of materials; Strengthening mechanism of engineering materials – 
metallic and non-metallic (4 lectures) 

 
Module III 



 
 Conventional surface modification methods: shot peening, flame and induction 

hardening, carburizing, nitriding, diffusion aided surface alloying (8 lectures) 
 

 Surface coating techniques by chemical/electro-chemical routes: 
electro/electroless deposition, anodizing, galvanizing, etc. (4 lectures) 

 
 Surface coating by physical routes: thermal/plasma spray, physical/chemical 

vapor deposition, sputtering, etc. (4 lectures) 
 
 
Module IV 

 
 Advanced surface modification methods: laser, plasma, ion and electron beam 

assisted surface engineering (6 lectures) 
 
 

Module V 
 

 Additive manufacturing vis-à-vis subtractive manufacturing, Advantages and 

challenges, recent trend and innovation, laser assisted additive manufacturing of 

polymers, metals and alloys, characterization and testing (6 lectures) 

 

TOTAL = 40 lectures 

 
Text Books and References:  

1. Surface Engineering for Wear Resistances (Introduction and classification of Wear), 
By: K.G. Budinski, Prentice Hall, Englewood Cliffs, 1988 

2. Corrosion Engineering (classification of Corrosion), By: M.G. Fontana, M.C. Graw 
Hill, N. York, 1987 

3. Materials Science and Engineering by W. D. Callister  
4. Introduction to Surface Engineering and Functionally Engineered Materials, by Peter 

Martin, WILEY, 2011 
5. Surface Engineering of Metals: Principles, Equipment, Technologies, by: 

TadeuszBurakowski, TadeuszWierzchon, CRC Press, 1988  
6. Surface Engineering for Corrosion and Wear Resistance, by JR Davis, ASM 

International, 2001  
7. Additive Manufacturing by Andreas Gebhardt and Jan-Steffen Hötter, Springer, 2016 
8. Additive Manufacturing of Metals by John O. Milewski, Springer, 2017 
 

___________ 

 






