Solution 1.30

First evaluate the density change of water. At 1 atm, po = 1.94 slug/ft3.
At 120 psi(gage) = 134.7 psia, the density would rise slightly according to Eq. (1.22):

134.7 !
P _2o% z3001[L) ~3000, solve p ~1.940753 slug/ft3,
p, 147 1.94
Hence m,,., = pv = (1.940753)(5 ft*) ~ 9.704 slug

The density change is extremely small. Now the work done, as in Prob. 1.29 above, is
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[Exact integration of Eq. (1.22) would give the same numerical result.] Compressing water

(extremely small Ap) 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.

Copyright © McGraw-Hill Education. This is proprietary material solely for authorized instructor use. Not
authorized for sale or distribution in any manner. This document may not be copied, scanned, duplicated,
forwarded, distributed, or posted on a website, in whole or part.



