
 

 
Solution: 

 
( ) ( ) ( )20

0 30A A
f

p psi p
h h

γ γ
+⎡ ⎤

= −∆ = − − + −⎢ ⎥
⎣ ⎦

 
20 144 30 16.2

62.4
ft×

= − + = −   
0h∆ > , adverse pressure gradient and flow right to left 

 
2

2f
L Vh f
D g

=  

 ( )

1 21 2
1 2 1 2 1 22 2 32.2 16.2 0.3629

3 5280 2
fgh

V f f f
L D

− − −⎡ ⎤⎡ ⎤ × ×
= = =⎢ ⎥⎢ ⎥ ×⎣ ⎦ ⎣ ⎦

 

 0.0004sk D =  

Given 0.017f = : 2.78V = , 5Re 3.94 10VD
ν

= = ×  
   0.0175f = : 2.74V =  

22.74 2 8.6
4

Q VA cfsπ
= = × × =  


