Fluid Mechanics Homework 3.1

Group 1
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input data
specific weight 62|lb/ftr3
kinematic viscosity 0.00000737|fth2/s
pressure A (80 psi) 11520]Ib/ftr2
pressure A (20 psi) 2880(Ib/ftr2
Pressure B 0f|Ib/ftn2
7B 18|ft
Tube Length 20(ft
diameter_1 0.04166667 |ft
diameter_2 0.02083333|ft
Wall Roughness 0.00015|ft
Computable Data

Relative roughness (Dfe)=| 277.777778

fT= 0.02755873

K opening= 0.15

K elbows= 0.82676178

LHS (20 psi)= 28.4516129 | ft

LHS (80 psi)= 203.806452|ft

For 20 psi
lteration |V (ft/s) |Re f RHS (m) |% diff
1 45| 127204.9| 0.028706| 62.15937| -118.47%
2 45.9| 129749| 0.028686| 64.67061| -127.30%
3 40| 113071| 0.028829| 49.11359| -72.62%
4 30| 84803.26| 0.029184| 27.6264 2.90%
5 32.44| 91700.59| 0.029079| 32.30305| -13.54%
6 31| 87630.03| 0.029139)| 29.49886 -3.68%
7 30.5| 86216.64| 0.029161| 28.55496 -0.36%
8 30.44| 86047.04| 0.029164| 28.44272 0.03%
for 80 psi
lteration |V (ft/s) |Re f RHS (m) |% diff
1 12| 33921.3| 0.031047| 4.420233| 97.83%
2 50| 141338.8| 0.028606| 76.73996 62.35%
3 40| 113071 0.028829| 49.11359| 75.90%
4 70| 197874.3| 0.028339| 150.4103| 26.20%
4 80 226142| 0.028253| 196.4542 3.61%
5 81| 228968.8| 0.028245| 201.3963 1.18%
6 75| 212008.1| 0.028293| 172.6649| 15.28%
7 73.9| 208898.7| 0.028303)| 167.6372 17.75%
8 81.44| 230212.6| 0.028242| 203.5902 0.11%
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5 fr
600 fi
0.5 firdss
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322 fifsts
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005 0972392
0.03 0877953
0.02 0.809568
0ol 070477
0.025 0.B46516
0.022 0825148
0.02491 0.845506

11520 Ibifin2
8640 Ib/fia2

Delta P

v

2880

Re
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Paragraph:

We learned that the two equations given in the book to determine flow rate and to determine
pipe diameter should not be used under any circumstances. Series pipeline systems are when fluid flows
through a single continuous path. Therefore, the flow rate is equal throughout the system, and energy
losses are equal to the sum of all the losses in the system. For the critical velocity of water in pipes, we
are using three meters per second for this class when determining pipe diameter.

In parallel pipeline systems, the total flow rate is found by adding the flow rates of different parts
of the system together. The energy losses of all parts of the system are equivalent and equal to the total
energy losses of the system.



