
Shri Vaishnav VidyapeethVishwavidyalaya, Indore
Think Excellence. Live Excellence.

B. Tech. in Mechanical Engineering

SUBJECT
CODE

Category SUBJECT NAME

TEACHING & EVALUATION SCHEME

THEORY PRACTICAL

L T P

C
R

E
D

IT
S

E
N

D
 S

E
M

U
N

IV
E

R
SI

T
Y

E
X

A
M

T
W

O
 T

E
R

M
E

X
A

M

T
E

A
C

H
E

R
A

SS
E

SS
T

M
E

N
T

*

E
N

D
 S

E
M

U
N

IV
E

R
SI

T
Y

E
X

A
M

T
E

A
C

H
E

R
A

SS
E

SS
T

M
E

N
T

*

BTME601 DCS ROTARY MACHINE 60 20 20 30 20 3 1 2 5

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 20 marks.

Course Educational Objectives (CEOs)
To introduction with (A)Turbo Machinery, (B)Steam Turbines, Water Turbines, (C)Rotary Fans,
Blowers and Compressors.

Course Outcomes (COs)
After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes

1. Students would be able to understand the need of turbo machinery in power plant.

2. Students would be able to understand impulse and reaction machines.
3. Students will be able to understand working of steam turbine.
4. Students would be able to understand phenomenon of impact of jet on turbine blades.
5. Students would be able to understand how the power is transfer in power plant.
6. Students would be able to understand working of Rotary Fans, Blowers and Compressors.

Syllabus
Unit - I
Introduction to Turbo Machinery: Fluid Properties, Moment of momentum equation and Euler
turbine equation, principles of impulse and reaction machines, degree of reaction, energy
equation for relative velocities, one dimensional analysis only.

Unit – II
Water Turbines and Pumps: Classification, Pelton, Francis and Kaplan turbines, vector
diagrams and work-done, draft tubes, governing of water turbines. Centrifugal Pumps:
classification, advantage over reciprocating type, definition of mano-metric head, gross head,
static head, vector diagram and work done. Performance and characteristics: Application of
dimensional analysis and similarity to water turbines and centrifugal pumps, unit and specific
quantities, selection of machines, Hydraulic,  volumetric, mechanical and overall efficiencies,
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Main and operating characteristics of the machines, cavitation’s.
Unit – III
Rotary Fans, Blowers and Compressors: Classification based on pressure rise, centrifugal and
axial flow machines. Centrifugal Blowers Vane shape, velocity triangle, degree of reactions, slip
coefficient, size and speed of machine, vane shape and stresses, efficiency, characteristics, fan
laws and characteristics. Centrifugal Compressor-Vector diagrams, work done, temp and
pressure ratio, slip factor, work input factor, pressure coefficient, Dimensions of inlet eye,
impeller and diffuser. Axial flow Compressors- Vector diagrams, work done factor, temp and
pressure ratio, degree of reaction, Dimensional Analysis, Characteristics, surging, Polytrophic
and isentropic efficiencies.

Unit - IV
Steam Turbines: Impulse staging, velocity and pressure compounding, utilization  factor,
analysis for optimum U.F Curtis stage, and Rateau stage, include qualitative  analysis, effect of
blade and nozzle losses on vane efficiency, stage efficiency, analysis for optimum efficiency,
mass flow and blade height. Reactions staging: Parson’s stages, degree of reaction, nozzle
efficiency, velocity coefficient, stator efficiency, carry over efficiency, stage efficiency, vane
efficiency, conditions for optimum efficiency, speed ratio, axial thrust, reheat factor in turbines,
problem of radial equilibrium, free and forced vortex types of flow, flow with constant reaction,
governing and performance characteristics of steam turbines.

Unit-V
Power Transmitting Turbo Machines: Application and general theory, their torque ratio, speed
ratio, slip and efficiency, velocity diagrams, fluid coupling and Torque converter, characteristics,
Positive displacement machines and turbo machines, their distinction, Hydrostatic systems
hydraulic intensifier, accumulator, press and crane.

Reference Books:
1. “Turbomachinery”, by VenkannaBK; Publisher: PHI, 2009.
2. “Turbomachinery”, by Shepherd DG; 2005.
3. “An introduction to Energy Conversion Vol. III”, by Kadambi V Manohar Prasad; Wiley

Eastern Delhi, 2005.
4. “Fluid Mechanics & Fluid Machines”, by Bansal R. K; Laxmi Publication, 2010.
5. “Steam Turbine: Theory & Practice”,by Kearton W. J.

List of Experiments
1. To study the characteristics of a centrifugal pump.
2. Verification of Impulse momentum principle.
3. To Study different types of pump.
4. To study different types of compressors.
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5. To study ofPelton Turbine.
6. To study of Francis Turbine.
7. To study of Kaplan turbines.
8. To study Parson’s Reaction Turbine.
9. To Study offluid coupling and Torque converter.
10. To Study Hydrostatic systems hydraulic intensifier, accumulator, press and crane.
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MECHANICAL SYSTEM
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0 0 0 0 40 0 0 4 2

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 20 marks.

Course Educational Objectives (CEOs)
(A)Ability to recognize modeling and identification concepts as related to mechanical
systems.(B)Make use of modern modeling tools to represent mechanical systems(C) Understand
various techniques of simulation (D) Develop the skills of modeling and simulation using various
software / programming languages. (E)Apply modeling and simulation techniques to simulate
industrial systems using software packages

Course Outcomes (COs)
After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes

1. Have knowledge of modeling and simulation using various software / programming languages.

2. Ability to get experience on modeling software's such as CREO.
3. Ability to simulate the physical behavior of systems using ANSYS, MATLAB & Simulink.
4. Ability to analyze results obtained from these simulation tools.

Syllabus
Unit - I
Modeling Basics: Models, modeling purpose, objectives and examples of models
Principles of Physical Modeling: Concept of System and environment, basic relationship,
Continuous and discrete systems, Linear and non-linear systems, stochastic activities, Bond
Graphs.

Unit - II
Computer Aided Modeling: Solid modeling of component using Creo, finite element modeling
using ANSYS. Static and Dynamic models, Estimating Transient Response, Spectra and
Frequency Functions, Parameter Estimation in Dynamic Models, System Identification as a Tool
for Model Building.
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Unit - III
Basic Simulation Modeling: Role of simulation in model evaluation and studies, advantages of
simulation.
System Simulation: Techniques of simulation, Monte Carlo method, Experimental nature of
simulation, Numerical computation techniques.

Unit - IV
System Simulation and Its Types: Continuous system models, Analog and Hybrid simulation,
Feedback systems, Computers in simulation studies, Simulation software packages.
System Dynamics: Growth and Decay models, Logistic curves, System dynamics diagrams.

Unit-V
Simulation of Mechanical Systems: Building of Simulation models, simulation of translational
and rotational mechanical systems, Simulation of electro mechanical, thermo - mechanical,
hydraulic & pneumatic elements. Case studies related to industrial problems.

Reference Books:
1. “Advanced Dynamics: Modeling and Analysis”, by D'Souza, A.F., and Garg, V.K,

Prentice-Hall.
2. “Modeling and Simulation with HDL”, by George Pelz, John Wiley & Sons Ltd.
3. “Modelling Analysis and Control of Dynamic Systems”,by W.J. Palm, John Wiley.
4. “Practical Finite ElementAnalysis (Finite to infinite”), by Nitin S.Gokhale, Sanjay S.

Despande, Dr. Anand N. Thite.“System Simulation”, Gordon, G; Prentice Hall.
5. “Modeling of Dynamic Systems”,by Lennart, L. and Torkel, G., Prentice Hall.
6. “Mathematical Modeling for Design of Machine Components”, byBhonsle, S.R., and

Weinmann, K.J., Prentice Hall.
7. “Bond Graph in Modeling, Simulation and Fault Identification”,by Mukherjee, A.,

Karmaker, R. and Samantaray, A.K., I & K International.
8. “Systems Modelling & Analysis”, by I.J. Nagarath& M. Gopal, Tata McGraw Hill.

List of Experiments
1. Introduction to CAD(CREO) and FEM analysis software package(ANSYS)
2. Solid modeling of structural components using CREO.
3. Introduction to 2D and 3D Meshing.
4. Finite element analysis of structural component using ANSYS.
5. Static structural analysis g of machine component using ANSYS.
6. Mode analysis of machine component using ANSYS
7. Nonlinear structural analysis using ANSYS.
8. Static thermal analysis using ANSYS.
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2. “Modeling and Simulation with HDL”, by George Pelz, John Wiley & Sons Ltd.
3. “Modelling Analysis and Control of Dynamic Systems”,by W.J. Palm, John Wiley.
4. “Practical Finite ElementAnalysis (Finite to infinite”), by Nitin S.Gokhale, Sanjay S.

Despande, Dr. Anand N. Thite.“System Simulation”, Gordon, G; Prentice Hall.
5. “Modeling of Dynamic Systems”,by Lennart, L. and Torkel, G., Prentice Hall.
6. “Mathematical Modeling for Design of Machine Components”, byBhonsle, S.R., and

Weinmann, K.J., Prentice Hall.
7. “Bond Graph in Modeling, Simulation and Fault Identification”,by Mukherjee, A.,

Karmaker, R. and Samantaray, A.K., I & K International.
8. “Systems Modelling & Analysis”, by I.J. Nagarath& M. Gopal, Tata McGraw Hill.

List of Experiments
1. Introduction to CAD(CREO) and FEM analysis software package(ANSYS)
2. Solid modeling of structural components using CREO.
3. Introduction to 2D and 3D Meshing.
4. Finite element analysis of structural component using ANSYS.
5. Static structural analysis g of machine component using ANSYS.
6. Mode analysis of machine component using ANSYS
7. Nonlinear structural analysis using ANSYS.
8. Static thermal analysis using ANSYS.
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9. Transient thermal analysis using ANSYS.
10. Transient analysis of vibrating system ANSYS.
11. Introduction to durability analysis of Mechanical component using ANSYS.
12. Introduction to rigid body dynamic analysis using ANSYS.
13. Introduction to Topology optimization and Structure/Weight Optimization.
14. MATLAB tutorial for simulation of various mechanical systems.
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