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1) A heat engine receives heat from a source at 1,800 K at a rate of 1,200 kW, and it
rejects the waste heat to a medium at 320 K. The measured power output of the heat
engine is 300 kW, and the environment temperature is 25°C. Determine (a) the
Availability of the source, (b) the reversible power, (c) the rate of irreversibility, and
(d) the second-law efficiency of this heat engine. (10 marks)
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2) A 50 m’ rigid tank contains 10% of H,, 60% of CO, 5% of CO,, and 25% of N, at
500 K and 5 MPa. The mixture is then cooled to 300 K. State any assumptions made
and determine

(a) the mass of each gas inside the tank,

(b) the heat transfer during this process,
(c) the final pressure of the mixture in the tank. (10 marks)
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3) Air enters a cooling coil of an air conditioner at 100 kPa, 35°C, and 70 percent
relative humidity at a rate of 8 m’/min, and it leaves as saturated air at 15°C. Part of
the moisture in the air that condenses during the process is also removed at 15°C. Show
the process occurred, determine (a) the mass flow rate of the air, (b) the rate moisture
removal from the air, and (c) the rate of heat removal from the air.

(15 marks)

0 Show your process on a Psychrometric chart here
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4) A natural draft cooling tower is to cool 145 kg/s of cooling water from 50 °C to
30°C at a location where the atmospheric pressure is 98 kPa. Atmospheric air enters
the tower at 25°C, and 60 percent relative humidity and leaves saturated at 40°C. Make
up water is available at 20°C. Determine (a) the volume ﬂow rate of air into the
cooling tower and (b) the mass flow rate of t" et e
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