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Lutise Learning Objectives:

Understar d typical design of Turbo machine, their working principle, application and thermodynamics
process involved.

Study the conversion of fluid energy to mechanical energy in Turbo machine with utilization factor and
degree of reaction.

®

Analyse various designs of steam turbine and their working principle.
Study the various designs of hydraulic turbine based on the working principle.
|+ Understand the various aspects in design of power absorbing machine.

Mocule-1

Introduction: Definition of turbo machine, parts of turbo machines, Comparison with positive displacement
machines, Classification, Dimensionless parameters and their significance, Unit and specific quantities, model
stucies and its numerical.

(N =: Since dimensional analysis is covered in Fluid Mechanics subject, questions on dimensional analysis may
nc' e given. However, dimensional parameters and model studies may be given more weightage.)
Thermodynamics of fluid flow: Application of first and second law of thermodynamics to turbo machines,
Ell Ciencies of turbo machines, Static and Stagnation states, overall isentropic efficiency, stage efficiency (their

coiarison) and polytropic efficiency for both compression and expansion processes. Reheat factor for
vision process. Simple Numerical on stage efficiency and polytropic efficiency.

N ule-2
Erc 2y exchange in Turbo machines: Euler’s turbine equation, Alternate form of Euler’s turbine equation,
Vel ity triangles for different values of degree of reaction, Components of energy transfer, Degree of

fioction, utilization factor, Relation between degree of reaction and Utilization factor, Problems.

€. cral Analysis of Turbo machines: Radial flow compressors and pumps - general analysis, Expression for

diocice of reaction, velocity triangles, Effect of blade discharge angle on energy transfer and degree of
tion, Effect of blade discharge angle on performance, , General analysis of axial flow pumps and

| ¢ iressors depree of reaction velocity trianeles Numerical Prahlems
V. ale-3
LY

St n Turbines: Classification, Single stage impulse turbine, condition for maximum blade efficiency, stage
el ency, Need and methods of compounding, Multi-stage impulse turbine, expression for maximum
vt cation factor, Numerical Problems.

i .tion turbine - Parsons’s turbine, condition for maximum utilization factor, reaction staging. Numerical
"lems

: lule-4

H . .ulic Turbines: Classification, various efficiencles.

P. nWheel ~ Principle of working, velocity triangles, design parameters, maximum efficiency, and numerical

prooo.ems.

f: cis turbine — Principle of working, velocity triangles, design parameters, and numerical problems

i :n and Propeller turbines - Principle of working, velocity triangles, design parameters and Niimaiea)
- lems. Theory and types of Draft tubes.
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tand the concept of radial power absorbing machine and the problems involved during its
eration.
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en full questions carrying equal marks.

cach full question Will be for 20 marks,

There will be two full questions (with a maximum of four syp.- questions) from each module.
Each ful| question will have syp.- question covering all the topics under a module.
The students wil| have to answer five full questians, selecting one ful| question from each module,

Title of the Book

e
Name of the Author/s Name of the Publisher Edlt‘lfc;:rand

rok/fs 5.

ol An Introduction to Energy V. Kadambi ang New Age Internationa| reprint 2008
Conversion, Volume 111, Manohar Prasaq Publishers
Turbo machinery

[ Turbo Machines B.U.Pai Wiley India Pvt, (tq 1% Edition

+ |=Turbe machines M. S. Govindegowda M. M. Publications 7Th Ed, 2012

and A, M, Nagaraj

o FUHEI_IEFI(BIS of Turbo B.K Venkanna PHI Publishers

Machinery
.unﬁce Books )

%Pﬁ;bir_ms, Compressors & S. M. Yahya Tata McGraw Hill Co. 2nd edition,
Fans Ltd 2002

B Principafs of Turbo machines | p. G. Shepherd The Macmillan 1964 B+ ]

Company

| Fivid Mechanics & S. L. Dixon Elsevier 2005
Thermodynamics of Turbo
machines

] __‘,-—-—__.__________h-———-——-___._________

S e A 8




