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At steady state, a cycle develops a power output of 10 kW for heat addition at a
rate of 20 kJ per cycle of operation from a source at 1500K. Energy is rejected

by heat transfer to cooling water at 300K . Determine the minimum theoretical
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number of cycles required per minute. ( Z<fE 10 43)

2. A gas is compressed from an initial volume of 0.42 m’ to a final volume of 0.12
m’. During the quasi-equilibrium process, the pressure changes with volume
according to the relation P=aV+b , where a=-1200 kPa/m® and b=600 kPa.
Calculate the work done during this process  ( Z<RE 10 %)

(a) by plotting the process on a P-V diagram and finding the area under the
process curve and

(b) by performing the necessary integrations.

3. Airis compressed in a car engine from 22°C and 95 kPa in a reversible and
adiabatic manner. If the compression ratio Vi/V: of this piston-cylinder device is

8, determine the final temperature of the air. (ZSRE 5 %))




