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PIPES
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Example 6.6

Find the force required to hold the bend in place?
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),,( zyx

30cospApARF xx −+=∑

This problem involves forces in the 

From the force diagram, 

From the momentum diagram,

0=∫
cv

Z dQv
dt
d ρThe momentum accumulation = (Since Flow is steady)

30sinpARF yy +=∑
WRF zz −=∑

( )AVmcontinuityFromVV outin ρ== &
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Resultant Force

Note:

The net force zyx RRRR ++=



08/12/201008/12/2010 Dr. Munzer Ebaid Dr. Munzer Ebaid 55



08/12/201008/12/2010 Dr. Munzer Ebaid Dr. Munzer Ebaid 66

Example 6.7

Find the force required to hold
the bend in place?

Z1

Z2



08/12/201008/12/2010 Dr. Munzer Ebaid Dr. Munzer Ebaid 77

Given:

NWsmQgaugekPapmkgQ bendbend 500,10.0,150,25.0 3
1

3
2 ====&

This problem involves forces in the ),( zx directions
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0=∫
cv

Z dQv
dt
d ρ

2211 ApApRF xx ++=∑

fbzZ WWRF −−=∑

The momentum accumulation =

From the force diagram,

(Flow is steady)
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From the momentum diagram,

0=−− fbz WWR

)( 122211 vvmApApRx +−=++ &

QWf γ=
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Using Bernoulli's equation between section 1 & 2, we have,

From Continuity equation between section 1 & 2, we have,

)( 122211 vvmApApRx −=++ &

0=−− fbz WWR QWf γ=

),( Zx RR can be found
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END OF 
LECTURE (4)


