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INSTRUCTION: Answer ONLY FOUR (4) questions
Please use the answer booklet provided.
Question 1
A 0.5 m® vessel contains 10 kg of R-134a at -20°C. Determine:
(a) The pressure.
(8 marks)
(b) The total internal energy.
(8 marks)
(c) The volume occupied by the liquid.
(9 marks)

Question 2,

2-kg of saturated liquid water at 150°C is heated at constant pressure in a piston-cylinder

device until it becomes fully saturated vapour. Determine:

(a) The boundary work involved.

(10 marks)

(b) The amount of heat transfer involved.

(15 marks)
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Question 3

An adiabatic air compressor is to be powered by a direct-coupled adiabatic steam turbine
that is also driving a generator as in Figure Q3. Steam enters the turbine at 12.5 MPa and
500°C at a rate of 25 kg/s and exits at 10 kPa and a quality of 0.92. Air enters the
compressor at 98 kPa and 295 K at a rate of 10 kg/s and exits at 1 MPa and 620 K.

Determine:

(a) The final quality of the steam at the exit of the turbine.

(10 marks)
(b) The net work delivered by the turbine.
(15 marks)
| MPa {2.5 MPa
620K 500°C

, 98 kPa 10 kPa
295K

Figure Q3. Schematic of compressor and turbine.

Question 4

Steam enters an adiabatic turbine at 7 MPa, 600 C, and 80 m/s and leaves at 50 kPA,
150°C and 140 m/s. If the power output of the turbine is 6 MW, determine:

(a) The changes in kinetic energies of the steam through the turbine.

(8 marks)
(b) The mass flow rate of the steam through the turbine.

(8 marks)
(c) The isentropic efficiency of the turbine.

(9 marks)
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Question 5

Argon gas enters an adiabatic turbine at 800'C and 1.5 MPa at a rate of 80 kg/min and
exhaust at 200 kPa. If the power output of the turbine is 370 kW, determine:

(a) The exit temperature of the turbine if the process is reversible.
(10 marks)

(b) The isentropic efficiency of the turbine.
(15 marks)

END OF QUESTION
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