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INSTRUCTIONS TO CANDIDATES

This paper contains FIVE questions. Answer THREE questions. Question no. 1 is Compulsory.
You should have the following for this examination.

I.  Ascientific calculator
Il.  Extract of the steam tables attached at the end of this booklet

Question 1 COMPULSORY

(a) State the first law of thermodynamics. 1mark
(b) State and describe the THREE types of thermodynamic systems 6marks
(c) Explain any FIVE benefits of Nuclear Energy 10 marks
(d) Explain the zeroth law of Thermodynamics 3marks

(e) With the help of a well labeled sketch on three dimension showing a combined change of
pressure, specific volume and temperature (p-V-T), describe the equilibrium states for a
pure substance which expands on fusion.

10 marks

Question 2

a) A mass of 8 kg gas expands within a flexible container so that the p—v relationship is of
the from pv'? = constant. The initial pressure is 1000 kPa and the initial volume is 1 m3.
The final pressure is 5 kPa. If specific internal energy of the gas decreases by 40 kJ/kg,
find the heat transfer in magnitude and direction.

10 marks



b) 0.046 m® of gas are contained in a sealed cylinder at a pressure of 300kN/m? and a
temperature of 45°C. The gas is compressed until the pressure reaches 1.27 MN/m? and
the temperature is 83°C. If the gas is assumed to be a perfect gas, determine:

I.  the mass of gas (kg)
II.  the final volume of gas (m?)
Given: R = 0.29 kJ/kg K
10 marks
Question 3

a) 0.04 kg of a certain perfect gas occupies a volume of 0.0072 m® at a pressure 6.76 bar and a
temperature of 127 °C. Calculate the molecular weight of the gas (M). When the gas is allowed
to expand until the pressure is 2.12 bar the final volume is 0.065 m® Calculate the final
temperature.

8 marks

b) A mass of 0.18 kg gas is at a temperature of 15°C and pressure 130kN/m?. If the gas has a
value of C, = 720 J/kg K, calculate the:

I gas constant
ii. molecular weight
iii. specific heat at constant pressure
iv. specific heat ratio
12 marks

Question 4

Air flows steadily at the rate of 0.5kg/s through an air compressor, entering at 7m/s
velocity, 100kPa pressure and 0.95m3kg volume, and leaving at 5m/s, 700kPa and
0.19m3/kg. The internal energy of the air leaving is 90kJ/kg greater than that of the air
entering. Cooling water in the compressor jackets absorbs heat from the air at the rate of
58kW.

a) Compute the rate of shaft work input to the air in KW.
b) Find the ration of the inlet pipe diameter to the outlet pipe diameter. 20 marks

Question 5
a) State the Carnot’s Theorem 2 marks
b) Since a Carnot Cycle is a reversible cycle, explain the FOUR successive processes as
shown in a piston and cylinder machine. 12 marks
c) Calculate the dryness fraction, specific volume and specific internal energy of steam at 7

bar and specific enthalpy 2600kJ/kg 6 marks



Satorated Water and Steam
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