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79 ~ Air at atmospheric condition at 1 bar, 27°C enters an insulated compressor at a
mass flow rate of 0.1 kg/s and exits at 3 bar and 147°C. Please determine the
power required and the rate of exergy destruction. (Assume that air has cp=0.24,
¢,=0.172 Btw/Ib°R and the gas constant R=0.287 Btu/Ib°R) (20%)

& -~ Please perform the following calculations:

a. Obtain the relationship between c; and c, for a gas that obeys the equation of
state p(v-b) =RT. (10%)

b. Please find the equation of the state for certain gas that the differential of
pressure for this gas can be expressed as (10%)

dp=20=0 4, ("“bz)z dr
RT RT

c. Please explain (you don’t need calculate) how you will find the power
developed and the rate of entropy production for Ar gas at 100 bar and 325°K
enters a turbine and expands adiabatically to 40 bar and 235°K. (10%)
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