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Introduction to hydraulic machines 

Hydro- turbines 

Impulse Reaction 

Energy extracted at the 
atmospheric pressure 
Pelton wheel is an 
example. 

Energy extracted due 
to difference in pressure 
Frances turbine is an 
example. 
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PRINCIPLES of IMPINGEMENT of JETS

Control Volume

Introduction to hydraulic machines 

PRINCIPLES of IMPINGEMENT of JETS

Assumptions :

1. The jet is open to atmospheric pressure 

2. No friction between the fluid and the plate   
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1. When Ө = 90 degree, Rn

is maximum and equal 

ρQV.

2. Because the plate is 

stationary, no work is 

produced 
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The value of maximum efficiency corresponding to u = V/3
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EXAMPLE 1.1

A free jet issuing from a nozzle of 0.0113 m2 cross-sectional area impinges 

normally on a fixed vertical plate. The force on the plate due to this 

impingement is found to be 2.54 kN.

(a) Estimate the discharge from the nozzle. 

(b) If the plate is allowed to move with a velocity of 3.0 m/s in the direction of 

the jet, what would be the 

(i) Force on the plate and 

(ii) power transferred to the plate in this system?
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EXAMPLE 1.1
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EXAMPLE 1.1

Solution:



3/13/2016

11

Introduction to hydraulic machines 

EXAMPLE 1.1

Solution:
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EXAMPLE 1.3:

A two-dimensional free jet of water of thickness B and discharge q 

per unit width of the jet strikes a stationary, frictionless, plate at 

angle B to the normal to the plate-Calculate

(a) the force on the plate, 

(b) the ratio of discharges in the two streams that move on the plate 

on either side of the impact zone, and 

(c) the force on the plate when B = 15o, B = l0 cm and q = 1.5 m3/s.
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EXAMPLE 1.3:
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EXAMPLE 1.3:

Solution

(a)

Since the pressure is atmospheric throughout the control volume, in the 

normal direction the linear momentum equation can be written as
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Self study examples: 
1. 1.2
2. 1.4
3. 1.7 
4. 1.8 


