


REYNOLDS TRANSPORT THEOREM FOR MOMENTUM EQUATION
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is a force; Ny, must be a momentum.
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Where V is velocity of moving fluid.



From the Reynolds Transport Theorem general equation;
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Where V isvelocityand V isvolume.



In general, Reynolds Transport Theorem for momentum equation can be written
as:

ZF=%va(V)-dV+LSp(V)-(V-ﬁ)-dA

(V) # (V- 1)
V' = Velocity of moving fluid

V -1 = Velocity of fluid compare with vector n



For incompressible and steady flow, velocity of fluid did not change with time, it is
means that;

0
— -dV =0
atva(V) d

Momentum equation can be simplified as:

ZFzLSp(V)-(V-ﬁ)-dA



In some textbook, it is written as:
Y F=)pav-(v-) ) pQ- (V)

Please remember this:
V) # (V-n)

V' = Velocity of moving fluid
A = Cross-sectional area of moving fluid

V -1 = Velocity of fluid compare with vector n



Determine the force component of superheated steam acting on the blade.
a) The blade is stationary

b) The blade moves to the right at 100 m/s
c) The blade moves to the leftat 100 m/s

4 ¢cm dia. 400 m/s 60°
|~ —
T R
’thum = 4 kg/m3



Sketch the control volume and its important information.
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Here,
Z F = Total force that occur due to pressure and reaction force

So that, in the control volume diagram, we need to add force due to the pressure
and the reaction force that occur in the system.

Force due to the pressure must act perpendicular to the control surface.

Reaction force (normally) predicted as this. Our final calculation could determine
whether its direction correct or not.
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Water flows through the 20° reducing bend at rate 0.025 m3/s. The flow is
frictionless, gravitational effects are negligible and the pressure at section (1) is
150 kPa. Determine the x and y components of force required to hold the bend in

lace.
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Determine the magnitude and direction of the anchoring force needed to hold the
horizontal elbow and nozzle combination shown below in place. The gage pressure
at section (1) is 100 kPa. At section (2), the water exits to the atmosphere.
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Water flows as two free jets from the tee attached to the pipe. The exit speed is 15

m/s. If viscous effects and gravity are negligible, determine the x and y components
of force that the pipe exerts on the tee

V=15 m/s
Area = 0.3 m?
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V=15 m/s

Area = 0.5 m?
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X - direction :
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Tutorial 5

A converging elbow turns water through an angle of 135° in a vertical plane. The
flow cros section diameter is 400 mm at the elbow inlet (section 1), and 200 mm
at the elbow outlet (section 2). The elbow flow passage volume is 0.2 m3 between
section 1 and 2. The water volume flow rate is 0.4 m3/s and the elbow inlet and
outlet pressures are 150 kPa and 90 kPa. The elbow mass is 12 kg. Calculate the
horizontal (x-direction) and vertical (z-direction) anchoring forces required to
hold the elbow in place.
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