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INSTRUCTIONS: Answer question one and any other two questions  
      
   
QUESTION ONE (30 MARKS) 

a) Differentiate between an open system and closed system.    (3 Marks) 

b) Name any four thermodynamic properties.      (2 Marks) 

c) Describe the first law of thermodynamics.       (3 Marks) 

d) Give the prefix and symbol for the following sub-multiples of basic units. 

1. One million. 

2. One thousand million. 

3. One millionth. 

4. One thousand millionth.        (2 Marks) 

e) Define reversibility and give the conditions for a reversible thermodynamic process. (5 Marks) 

f) In the cylinder of an air motor the compressed air has a specific internal energy of 420 KJ/Kg at 

the beginning of expansion and a specific internal energy of 200 KJ/Kg after expansion.  

Calculate the heat flow to or from the cylinder when the work done by the air during the 

expansion is 100KJ/Kg.          (3 Marks) 

g) What is specific enthalpy and why is it considered to be a thermodynamic property. (3 Marks) 
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h) Define the following thermodynamic processes: 

(i) Adiabatic process.        (2 Marks) 

(ii) Isochoric process.        (1 Mark) 

(iii) Isothermal process.         (1 Mark) 

(iv)  Polytropic process.         (2 Marks) 

(v) Isobaric process.          (1 Mark) 

(vi)  Isontropic process.        (2 Marks) 

QUESTION TWO (15 MARKS)   

a) State the second law of thermodynamics.        (2 Marks) 

b) Describe throttling as a thermodynamic process.       (5 Marks) 

c) Using the steady flow energy equation, show that for a throttling process, the initial enthalpy h1 is 

equal to the final enthalpy h2.         (8 Marks)

         

QUESTION THREE (15 MARKS) 

In a certain steam plant the turbine develops 1000 KW. The heat supplied to the boiler is 2800 

KJ/Kg, the heat rejected by the steam to cooling water in the condenser is 2100 KJ/Kg and the feed 

pump work required to pump the condensate back into the boiler is 5KW. 

(i) Show a schematic representation of the thermodynamic process.    (8 Marks) 

(ii) Calculate the stem flow rate.         (7 Marks) 

QUESTION FOUR (15 MARKS) 

Represent the following thermodynamic processes on PV diagrams. 

(i) Adiabatic process.          (5 Marks) 

(ii) Constant volume process.         (5 Marks) 

(iii)Isothermal process.          (5 Marks) 


