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A mass of 0.8 kg of air at 100kPa and 25° C is contained in a gas-tight,
frictionless piston-cylinder device. The air is now compressed to a
final pressure of 500kPa. During the process heat is transferred from
the air such that the temperature inside the cylinder remains
constant. Calculate the work done during this process. (universal gas
constant R = 0.287 kJ/kg K)

Air at 100kPa and 280K (enthalpy h = 280.13 kJ/kg) is compressed
steadily to 600kPa and 400 K(enthalpy h = 400.98 kJ/kg). The mass
flow rate of the air is 0.02 kg/s, and a heat loss of 14 kd/kg occurs
during the process. Assuming the changes in kinetic and potential
energies are negligible, determine the necessary power input to the
compressor.

A car engine with a power output of 65 hp has a thermal efficiency of
24 percent. Determine the fuel consumption rate of this car if the fuel
has a heating value of 12,000 Btu/lbm). (1Thp = 2545 Btu/h)

A windmill with a 12m-diameter rotor is to be installed at a location
where the wind is blowing steadily at an average velocity of 10 m/s.
Determine the maximum power that can be generated by the
windmill. Assume the air is at standard conditions of 1 atm and 25°C,
and p = 1.18 kg/m3.




