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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.  Steam tables

QUESTION 1 COMPULSORY 30 MARKS

a) State the first law of thermodynamics 1mark
b) With reference to thermodynamics define the following.

i.  Thermodynamic System
ii.  Surroundings

iii.  Boundary
iv.  Process
v. Cycle
5 marks
c) State the main difference between an open system and a closed system
listing one example for each case. 4marks

d) Describe the following;
i.  Wet steam
ii.  Dry saturated steam
iii.  Superheated steam
iv.  Wetness fraction



v.  Quality of Steam
vi.  Priming
6 marks

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
f) 1kg of Nitrogen (molar mass 28kg/kmol) is compressed reversibly and isothermally from
1.01 bar, 20°C to 4.2 bar. Calculate the work done and the heat flow during the process.
Assume Nitrogen is a perfect gas. 4 marks

Question 2

Two moles of an ideal gas undergo the following changes in the sequence;

(a) Reversible isobaric expansion from state x (1.0 bar, 20.0 dm3) to state y (1.0 bar, 40.0 dm3)
(b) Reversible isochoric change from state y (1.0 bar, 40.0 dm3) to state z (0.5 bar, 40.0 dm3)
(c) Reversible isothermal compression from state z (0.5 bar, 40.0 dm3) to x (1.0 bar, 20.0 dm3).

Sketch the processes on a PV diagram and calculate

(i) The work done in each process and the total work (w) done in the cycle
(i) Total heat exchanged (q) in the above processes
20 marks

Question 3

A pressure cooker contains 1.5 kg of saturated steam at 5 bar. Calculate the quantity of heat
which must be rejected so as to reduce the quality to 60% dry. Determine the pressure and
temperature of the steam at the new state.

20marks
Question 4
a) Explain the importance of Ultimate Analysis of Coal 10 marks
b) Calculate the specific volume, specific enthalpy and specific internal energy of wet steam
at 18 bar, dryness fraction 0.9 10 marks
Question 5
a) Prove that, the steady- flow energy equation is:
m(hit+(Ci72)+2:9)+Q+W = m(h,+(c252)+220)
13 marks

b) Ina steady flow system, a fluid flows at the rate of 4 kg/s. It enters at a pressure of 620
kN/m?, a velocity of 300 m/s, internal energy 2100 kJ/kg and specific volume 0.37
m3/kg. It leaves the system at a pressure of 130 kN/m?, a velocity of 150 m/s, internal
energy 1500 kJ/kg and specific volume 1.2 m®/kg. During its passage through the system
the fluid has a loss by heat transfer of 30 kl/kg to the surroundings. Determine the
power absorbed/ generated by the system in kiloWatts, stating whether it is from or to
the system. Neglect any change in potential energy.



Satorated Water and Steam
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