
Solution 1.30 

 
First evaluate the density change of water. At 1 atm, ρ o ≈ 1.94 slug/ft3.  
At 120 psi(gage) = 134.7 psia, the density would rise slightly according to Eq. (1.22):  
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waterHence m (1.940753)(5 ft ) 9.704 slugru= = ≈  

The density change is extremely small. Now the work done, as in Prob. 1.29 above, is 
2 2 2

1-2 avg2 2
avg1 1 1

m m dW  pd  pd  p p mρ ρυ
ρ ρ ρ

∆ 
= - = = ≈ 

 ∫ ∫ ∫  for a linear pressure rise 

3

1-2 2 2
14.7 134.7 lbf 0.000753 ftHence W 144 (9.704 slug)  

2 slugft 1.9404
Ans.
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   

21 ft lbf⋅  

[Exact integration of Eq. (1.22) would give the same numerical result.] Compressing water 
(extremely small ∆ρ) takes ten thousand times less energy than compressing air, which is why it 
is safe to test high-pressure systems with water but dangerous with air. 
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