[image: image1.jpg]2) Steam enters a turbine at 6 MPa, 600°C and leaves at 50 kPa, 100°C. If the powsr
output of the turbine is 4.5 MW and the heat losses to surrounding is 500 kW, determine a)
the mass flow rate of the steam b) the reversible power and c) the second-law efficisncy of
the turbine. Assume the surrounding to be at 25°C.
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[image: image2.jpg]3) A piston-cylinder device contains 4 kmol of Hz and 1 kmol of N at 300 K and 200 kPa.
Heat is now transferred to the device, and the mixture expands at constant pressure until

the temperature rise to 400 K. Determine a) the work done b) the heat transferred and c)
the entropy changed of the mixture for this process.
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4) A mixture of 60 % of N, and 40% of CO, on volume basis is to be cooled in a steady flow
process, as shown in the figure. The mixture enters the cooling chamber at SO0K and 100 kPa
with a volume flow rate of 12 m*/min. Then it is cooled to 300 K during which the pressure
remains constant. Assume ideal gas behavior for the mixture and also assume constant
specific heat (using average value), determine:
(a) the partial pressure of Ny and COy (1 mark) N, = 60 % + CO,=40% : i Q=7
(b) the mass flow rate of the mixture (3 marks)  (volume basis
() the mass fraction of N, and CO, (7 mark)
(d) the amount of heat transfer rate, in kW. (5 marks)
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...Section .

1) A piston-cylinder device initially contains 2 L of air at 100 kPa and
compressed to a final state of 600 kPa and 150°C. The useful work input
surroundings are at 100 kPa and 25°C. Assume ideal gas behavior, determine

ilability (exergy) of the air at the initial and the final states, (6 marks)
i (1 mark)
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