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INSTRUCTIONS: Answer question ONE compulsory and any TWO questions. 

QUESTION ONE (30 MARKS) 

 

1. Define the following terms used in thermodynamics.    (4 marks) 

                a.) isothermal process. 

                 b.) isobaric process. 

                 c.)  Adiabatic process. 

                  d.) isochoric process. 

2.  State four branches of thermodynamics.        (4 marks) 

3. Define the term refrigerant and state two classes of refrigerants.    (4marks) 

4. State Gibbs- Dalton law.         (2 marks) 

5. What is convection.         (2 marks) 

6. State Fourier's law of conduction.       (2 marks) 

7. In a steam power cycle, the steam supply is at 15 bar and dry and saturated. The 

condenser pressure is 0.4 bar. Calculate the carnot and Rankine efficiency of the cycle. 

NEGLECT pump work.          (6 marks) 

8. A sample of dry anthracite has the following composition by mass. 

              C 90%, O 2.5%, N 1%, S 0.5%, ash 3%. 

             Calculate 

            a.) The stoichiometric A/F ratio,        (3 marks) 

            b.) The A/F ratio and the dry and wet analysis of the products of combustion by mass and 

by volume, when 20% excess air is supplied.         (3 marks) 
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QUESTION TWO (15 MARKS) 

1. A Single pass shell and tube counter- flow heat exchanger uses waste gas on the shell side 

to heat a liquid in the tubes. The waste gas enters at a temperature of 400 degrees celcius  

at a mass flow rate of 40 kg/s. Assuming that the velocity of the liquid is not to exceed 

1m/s. calculate; 

                                     I.) the required number of tubes                 (3 marks) 

                                     Ii.) the effectiveness of the heat exchanger,     (4 marks) 

                                    Iii.) the exit temperature of the liquid.            (2 marks) 

                    Neglect fouling factors and the thermal resistance of the tube wall. 

 

2.   In a Rankine cycle, the steam at inlet to turbine is saturated at a pressure of 35 bar and 

the exhaust pressure is 0.2 bar. Determine : 

                                     I.) the pump work                             (2marks) 

                                   Ii.) The turbine work                              (2marks) 

                                 Iii.) The Rankine efficiency                       (2marks) 

 

QUESTION THREE (15MARKS) 

1. Name four examples of secondary refrigerants.     (4marks) 

2. Define the terms eutectic point and freezing point of Brine.    (4 marks) 

3. Name seven examples of commonly used refrigerants.     (7 marks) 

 

QUESTION FOUR (15 MARKS) 

1. Name three examples of inorganic refrigerants.     (3 marks) 

2. Name four examples of hydrocarbon gases.      (4 marks) 

3. Name three properties that a refrigerant need to achieve.    (3 marks) 

4. Degree of hazardness of a refrigerant to the environment depends on five factors. Please 

name these factors         (5 marks) 

 

 

 

 


