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Question Find the force exerted by a jet of water of
diameter 75 mm on a stationary flat plate, when the jet strikes
the plate normally with velocity of 20 m/s.

Ans. Given :
Diameter of jet, d=75mm=0.075m

. Area, a Edz = E (0.075)° =0.004417 m*

Velocity of jet. V=20m/s.
The force exerted by the jet of water on a stationary vertical
plate is given by equation
F = paV’ where p = 1000 kg/m’

+#F =1000x0.004417 x 20°N = 1766.8 N. Ans.
Question  Water is flowing through a pipe at the end of
which a nozzle is fitted. The diameter of the nozzle is 100 mm
and the head of water at the center nozzle is 100m. Find the

force exerted by the jet of water on a fixed vertical plate. The
co-efficient of velocity is given as 0.95.

Ans. Given :
Diameterof nozzle, d=100mm=0.1Tm
Head of water. H=100m

Co-efficient of velocity, C, = 0.95
Area of nozzle, a= g (1)* =.007854 m’

Theoretical velocity of jet of water is given is as
v, = J2gH =2X9.81x 100 = 44.294m/s
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_Actual velocity
¥ Theoretical velocity
~ Actual velocity of jet of water.V = C Xv, = 0.95 x 44.294
= 42.08 m/s.

Force on a fixed vertical plate is given by equation as

F = paV® = 1000 x.007854 x 42.08 *( * [n S.]. units p for water

= 1000 kg/m")
= 13907.2 N = 139 kN. Ans.

Question A jet of water of diameter 75 mm moving with a
velocity of 25m/s strikes a fixed plate in such a way that the
angle between the jet and plate is 60°. Find the force exerted
by the jet on the plate (i) in the direction normal to the plate
and (ii) in the direction of the jet.
Solution. Given :

Diameter of jet, d=75mm=0.075m

But

« Area, a= E d* = E (0.075)° =0.004417 m”

Velocity of jet. V=25m/s.
Angle between jet and plate 8 = 60°

The force exerted by the jet of water in the direction normal to
the plate is given by equation

F, = paV’ sin6
= 1000 x .084417 x 25% x sin 60° = 2390.7 N. Ans.
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Question A jet of water of diameter 50 mm strikes a fixed plate in such a way
that the angle between the plate and the jet is 30; the force exerted in the
direction of the jet is 1471.5 N. Determine the rate of flow of water.

Solution:- Given :

Diameter of jet, d=50mm=0.05m
Area a= E[.UEJE = 00196 m’
Angle, o =30°

Force in the divection of jet, Fx = 1471.5N
Force in the direction of jet is given by eduction (17.3) as Fy = pav’sin®8

As the force is given in Newton, the value of p should be taken equal to 1000
kg/m®

1471.5=1000 x .001963 x V*x sin” 30" = .05 V*

ve= 130 _3p9p 0

05
V=5477m/s
Discharge, Q = Area x Velocity
= .001963 x 54.77 = 0.01075 m’/s = 107.5 liters/s. Ans

Question A jet of water of diameter 50mm moving with a

velocity of 40m/s, strikes a curved jet if the Jet is through an N G
angle of 120° at the outer of the curved plate s
Were
Solution:- Given L ey )
Diameter of the jet, d =50 mm =0.05m /
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Area, as= E (.05)2 = 0.001963 m?

Velocity of jet, V=40m/s

Angle of defiction =120°

From equation (17.6 A) the angle of deflection = 180° - 0
180" -6=1200r8=180"- 120" = 60°

Force excrted by the jet on the curved plate in the direction of the jet is given by
equation

Fx = pav® (1 + cos 0)
= 1000 x .0071963 x 40° x (1 + cos 60°) = 4711.15 N. Ans

Question A jet of water of 30 mm diameter strikers a hinged square plate at its
centre with a velocity of 20 m/s. The plate is deflected through an angle of 20°
Find the weight of the plate.

If the plate is not allowed to swing what will be the force required at the
lower wdge of the plate to keep the plate in vertical position.

Solution:- Given :

Diameter of the jet, d=30mm=3cm=0.03m

Area, a= id’* =§ (.03)2 = .0007068 m"
Velocity of jet, V=20m/s
Angle of swing, A =20° [ I

Using egation for angle of swing [ t '

Sing = pavz ——
w
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or Sin 20°= 1000 x w = 28272
_ 28272 _
= 2272 - go.6 N

If the plate is not allowed to swing a force P will applied at the lower edge of the
plate as shown in Fig The weight of the plate is acting vertically downward
through the C.G of the plate,

Let F = force exerted by jet of water
h= height of plate
= Distance of P from the hinge.
The jet strikes at the center of the plate and hence distance of the centre of the

jet from hinge = %

Taking moments about the hinge 0. Pxh=Fx %
p=Fxh _F_pavZ
2xh 2 2
= 1000 x 2007008 X 2D _ 14136 Ans
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