Solution 1.31

This is an exercise in having students recall their thermodynamics. From Table A.4, for argon
gas, R = 208 m?/(s*>-K) and k = 1.67. Note T, = 283K. First compute the initial density:

D, 101350 N / m?

= = = 1.72kg/m?
RT,  (208m2/s?-K)(283K)

pl:

For an isentropic process at constant k,
P, _ 600,000Pa _

P2k P2 \1.67 3
592 = (9)" = (—= ., Solve = 4.99 kg/m° Ans.(a
> 101350Pa (O =3 Py g (a)

1.72

P2 _ 59 _ (T—z)k’(k—l) = (T—Z)W’O-67 , Solve T, = 578K = 305°C Ans.(a)
Py T 283K

(b) Cooling at constant volume means p stays the same and the new temperature is 283K. Thus

2
P, = pRT, = (5.ook—%)(208T—K)(283K) = 294,000Pa = 294 kPa Ans.(b)
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