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Example Problem on Frictional Loss in Pipes Calculations

         2

15 m      water
1

  
               Water

             ρ = 1000
kg

3m

       2   90° standard elbows
pump

µ water = 0.001005 Pa⋅s
pipe : wrought iron

length of pipe between tanks, L = 170 m
diameter (inner) of the pipe = 10⋅23 cm

mass flow rate = 18000 kg/h

Calculate the pump power to pump the water at the above rate.
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To calculate all losses, first calculate Reynolds number

( ) ( )( )Q s
m

 s3 3m m/ /= = = ⋅
⋅

ρ
18000

3600 1000
0 005

( )V
Q

4

 m / s
2D

= = ⋅
⋅

= ⋅
π π

0 005
0 1023

4

0 60832

( )( )( )∴ = ⋅ ⋅
⋅

= > Re =
VDρ
µ

1000 0 6083 0 1023
0 001005

61921 2100

∴  Flow is turbulent.

For wrought iron,

 textbook thein 88  Page, 10.3-2  Figurefrom
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Now we calculate all the losses.
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Le:  equivalent length for standard 90° elbow

From Table 2⋅10-1, pp. 93, 35D = Le  35
D
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From equation 2⋅10-16, pp. 93,
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We assume tank diameter to be very large as compared to the pipe
diameter ∴ ≈  < < 1  02 1D D/
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93, pp. 15,-102 eqn. from     

2 tank in expansion sudden  todue loss :  )4
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Substituting all values in I
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( )( ) (Watts)     J/kg kg/s                              
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If the pump is 90% efficient, then the actual pump power needed

would be 770 3
0 90

855 89
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= ⋅  Watts


