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— ~ An automobile engine produces 100 kW on the output shaft with a thermal efficiency of
33%. The fuel it burns gives 36000kJ/kg as energy release. Find the total rate of energy
rejected to the ambient (10%) and the rate of fuel consumption in kg/s. (10%)

— ~ A car engine burns 6 kg fuel at 1500 K and rejects energy to the radiator and exhaust at
a temperature of 700 K. If the fuel provides 35000kJ/kg, what is the maximum amount
of work the engine can provide? (20%)

= ~ A compressor receives air at 100 kPa, 298 K, with a velocity of 5 m/s. At the compressor
discharge, the air exits at 1000 kPa, 500 K, with a velocity of 25 m/s, and then flows into
a constant —pressure aftercooler, where it is cooled down to 360 K. The power input to

the compressor is 50 kW. Determine the heat transfer in the aftercooler. (20%)

(Air C, =0.7176KJ /kgK > C, =1.004KJ /kgk R=0.287 kN-m/kgK )

™ ~ A wind turbine with a rotor diameter of 20 m takes 35% of the kinetic energy out as shaft
work on a day with20°C, 100 kPa and wind speed of 35 km/hr. What power is
produced? (20%)

(Air C, =0.7176KJ [kgK » C, =1.004KJ /kgk R=0.287 kN-m/kgK )

% -~ Apiston/cylinder contains air at 500 kPa, 300 K and a volume of 0.01 m’. A
constant-pressure process gives 50 kJ of work out. Find the final volume (6%), the
temperature (6%) of air, and the heat transfer. (8%)

(Air C, =0.7176KJ /kgK > C, =1.004KJ /kgk R=0.287 kN-m/kgK )



