
Hydraulic Machines BME-51

Unit-2

(Lecture 1)

REACTION TURBINES:-

Lecture contains

Introduction

Francis Turbine



Hydraulic Machines BME-51

Unit-2 (Lecture 1)

REACTION TURBINES:-

 Reaction turbine means that the water at the inlet of the turbine possesses 

kinetic energy as well as pressure energy

The principal distinguishing features of a reaction turbine are that only part of 

the total head of water is converted into velocity head before it reaches the 

runner, and that the water completely fills all the passage in the runner. 

The pressure of water changes gradually as it passes through the runner. 

The two reaction type of turbines which are predominantly used these days 

are Francis turbine and Kaplan turbine
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Francis turbine:-
Francis turbine which is a mixed flow type of reaction turbine. It is named in

honour of James B. Francis (1815–92), an American Engineer, who was the 

first to develop an inward radial flow type of reaction turbine in 1849. Later on 

it was modified and the modern Francis turbine is a mixed flow type, in which 

water enters the runner radially at its outer periphery and leaves axially at its 

centre.
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Velocity triangle, work done and efficiency of Francis Turbine:-
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Velocity triangle, work done and efficiency of Francis Turbine:-
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Velocity triangle, work done and efficiency of Francis Turbine:-
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Design of Francis Turbine:-
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Design of Francis Turbine cont….
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Degree of reaction:-

Degree of reaction ρ, is defined as the ratio of pressure drop in the runner to the 

hydraulic work done on the runner. Thus is p and p1 are the pressures at the inlet and the 

outlet of the runner, then
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Kaplan Turbine:-
A Kaplan turbine is a type of propeller turbine which was developed by the Austrian 

engineer V. Kaplan (1876–1934). It is an axial flow turbine, which is suitable for 

relatively low heads, and hence requires a large quantity of water to develop large 

amount of power. It is also a reaction type of turbine and hence it operates in an entirely 

closed conduit from the head race to the tail race.
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Kaplan Turbine:-
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Kaplan Turbine:-
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Kaplan Turbine:-



Hydraulic Machines BME-51

Unit-2

(Lecture 4)

Lecture contains

 Draft Tube



Hydraulic Machines BME-51

Unit-2 (Lecture 4)

Draft Tube:-
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Draft Tube:-
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Selection of water turbines 
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Selection of water turbines 


