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(/) Air at 100 kPa and 280 K is compressed steadily to 600 kPa and 400 K. The mass
{low rate of the air is 0.05 kg/s, and a heat loss of 16 kJ/kg occurs during the process.
Assuming the changes in kinetic and potential energies are negligible, determine the

necessary power input to the compressor. Note: assuming constant C,=1.0 KJ/KgK.
(12 57)

(/L) An ideal Diesel cycle with air as the working fluid has a compression ratio of 18 and
a cutoff ratio of 2. At the beginning of the compression process, the working fluid is
at 100 kPa, 27°C, and 1917 cm’. Utilizing the cold-air-standard assumptions,
determine (a) the temperature and pressure of air at the end of each process, (b) the

net work output and the thermal efficiency. (30 %)

Notes: Cp=1.0 KJ/KgK, k=C,/C,=1.4, R=0.287 KJ/KgK for air; isentropic relations:

T/ Ty = (vi/vy)< L Po/Py = (vilva)f

(-|) A refrigerant uses refrigerant-134a as the working fluid and operates on an ideal
vapor-compression refrigeration cycle between 0.14 and 0.8 MPa. If the mass flow
rale of the refrigerant is 0.1 kg/s, determine (a) the rate of heat removal from the
refrigerated space and the power input to the compressor, (b) the rate of heat
rejection to the environment, (c¢) the COP of the refrigerator. (16 %)

Notes: state 1: h;=239.16 kJ/kg, state 2: h,=275.39 kJ/kg, state 3: h3= 95.47 kl/kg




