
Solution 1.76 
 
If an ideal gas is isentropic, p = Cρk, where k = cp/cv.  Evaluate the bulk modulus: 
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From Table A.4, for H2O, k = 1.33, hence βsteam  = (1.33)(200,000)  =   266,000 Pa      Ans.(b) 

(c) The steam tables do not list a bulk modulus, but we can use the identity β ≡ ρ a2, where a is 
the speed of sound.  We can enter, for example, SpiraxSarco.com, at p = 200 kPa and T = 300ºC, 
to obtain  ρ = 0.7598 kg/m3 and a = 585.88 m/s.  Thus, for this temperature and pressure, 

                      βsteam  ≈ (0.7598)(585.88)2  =   260,000 Pa                            Ans.(c) 

These estimates are reasonably close.  
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