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Course outcome :

= Introduce the momentum equation for a fluid

= Demonstrate how the momentum equation and principle of conservation of
momentum is used to predict forces induced by flowing fluids

8 4 Momentum and its application
4.1 |Derivation of Momentum Equation
4.2 |The Force of Impact
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4.2 Application of the Momentum Equation :

The Force of Impact

1. Force exerted on a flat plate.
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Water jet strikingla Water jet striking a plate Water jet striking a plate
stationary plate with velocity, v— with velocity, v«

2. Force exerted on pipe bend and closed conduits.
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4.2.1 Force exerted on a stationary flat plate

I
F,, force due to the pressure@ " Out {atmosphere)
and P, of the fluid outside the — . ; P2A;
control volume. > — x1
! — It P,=0
PA AN
Force = rate of change of momentum ol
Momentum equation : B
F = pQ(Vout _Vin) F,, force exerted by the walls of the pipe
F+F = PQ(Vz _Vl)
F +(PA1 — P2A2)=PQ(V2 _Vl)
2P =0 Pl+V12+z—PZ+V22+z
thus F1+(P1A1)=pQ(V2 _Vl) o 29 : o, s BERVAS ?
. v, Vs
Continuity equation : L Ph= E—E A9
v
A :%; Q, =Q, thus,v, = le
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Force exerted on a moving flat plate
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= Plate moving with velocity, v(—
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Efective velocity,v,
V, =V—V,

Efective discharge, Q,
Qe = AVe
Qe = A(V o Vl)

Momentum equation :

-

F = pQu,
F = p(Av, v,
F= pA(V_Vl)(V_Vl)

Efective velocity,v,
V, =V+V,

Efective discharge, Q,
Qe = AVe
Q, = A(V+V,)

F=pAV-v,)

Momentum equation :

-

F=pQ.V,
F = p(Av, .
F=pAV+v, \v+v,)

F=pAV+v,)
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