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ABOUT THE COURSE

This course offers an in-depth understanding of fluid flow dy-
namics in hydraulic turbines, specifically focusing on perfor-
mance of Pelton wheel, Francis turbine, Kaplan turbine, and
centrifugal pump. The performance of hydraulic turbines is
important for maximizing efficiency of hydraulic machines,
reliability, and power output. Participants will engage in
hands-on learning on experimentation, modeling and simula-
tion sessions to gain comprehensive knowledge of the princi-
ples, working mechanisms, and performance analysis of
these turbines, and pumps for real-world applications.

COURSE HIGHLIGHTS

In this 5 day course, participants will understand :

* The fundamentals of fluid mechanics in hydraulic turbines.

» Explore the working principles and design aspects of
Pelton wheel, Francis turbine, Kaplan turbine and Centrifugal
Pump.

* Analyze the performance of these turbines under various
operating conditions.

* Gain hands-on experience in experimental setups for
Pelton wheel, Francis, Kaplan turbine and centrifugal pump.
* Apply computational tools such as ANSYS software to
simulate and analyze fluid flow in centrifugal pump.
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Day 1

Introduction to Hydraulic Turbines and Fluid
Flow in Pelton Turbine

Lectures covering :

Hydraulic Turbines, Fundamentals of Fluid Flow in
Turbines Energy conversion in turbines, Characteriza-
tion of Fluid Flow in Pelton Turbine, Flow measure-
ment techniques in Pelton turbine , Performance anal-
ysis of Pelton turbine, etc.

Hands-On Activity session on

“Experimental setup for measuring the performance
of a Pelton turbine’.

Day 2

Characterization of Fluid Flow in Francis
Turbine

Lectures covering :
Francis Turbine, Design and working principles, Flow dy-
namics specific to Francis turbines.

Hands-On Activity session on

“Experimental setup for measuring performance and optimi-
zation of input parameters of Francis turbine’.

ted models.

Day 3

Characterization of Fluid Flow in Kaplan
Turbine and Centrifugal Pumps

Lectures covering :

Kaplan Turbine Design and working principles and
Flow dynamics specific to Kaplan turbines, Flow
dynamics specific to centrifugal pump, flow
measurement techniques of centrifugal pump.

Hands-On Activity session on
“Experimental setup for measuring performance of
Kaplan turbine and Centrifugal Pump”.

Day 4

Basics of Hydrodynamic Modelling and
Model generation of Francis turbine

Lectures covering :

Introduction to different modelling tools and software
including Key parameters and variables for modelling
Francis turbines in CFD; Understanding the role of
computational fluid dynamics (CFD) using simulation
software to create a model of a Francis turbine.

Hands-On Activity session on
Acquaintance and how to work on ANSYS work
Bench.

Day 5

Basics of Hydrodynamic Modelling and
Model generation of Francis turbine

Lectures covering :

Fundamentals of Fluid Mechanics, Navier-Stokes
equations, continuity equation, and energy equation,
and Boundary Conditions.

Hands-On Activity session on

“Advanced Modelling Techniques, Optimizing the
Model and simulation results and Interpreting Re-
sults”.
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