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

(a) Define the following terms; 
i) System          (1 Mark) 
ii) Surrounding          (1 Mark) 
iii) Bounding          (1 Mark) 
iv) State           (1 Mark) 

(b) Using react sketches illustrate the difference between the following:  
i) Open system and closed system       (3 Mark) 
ii) Since and source (3 Marks) 

(c) During the compression stroke of an internal contribution engine, the work input is 88ks/kg 
and the heat reflected to the cooling water is 47ks/kg. Determine the change in the specific 
internal energy of the working fluid, indicating whether it is a loss or a gain. (3 M arks) 

(d) Steam is dry and satiated at 9.8 bar. For this condition, calculate the following: 

i) Internal energy         (2 Marks) 
ii) Enthalpy          (2 Marks) 

(e) Air at 2 bar, 200C initially occupying a cylinder which volume of 0.15m3, is compressed 
reversibly and adiabatically by a piston to a pressure of 7 bar. Calculate: 
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i) The final temperature        (2 Marks) 
ii) The final volume         (2 Marks) 
iii) The work done on the mass of air in the cylinder.     (3 Marks) 

(f) Using the non-flow energy equation, show that the amount of heat energy required to change  
     saturated water to dry saturated vapor is given by.    (6 Marks) 
  Q=hg-hf=hfg 
 where Q=heat energy 
  hg=enthalpy of day saturated vapour  
  hf=enthalpy of saturated liquid 
  hfg=enthalpy of vaporization 

QUESTION TWO (20MARKS) 

(a) Calculate the following for steam at 7 bar and specific enthalpy 2600 ks/kg. 
i) Dryness fraction         (3 Marks) 
ii) Specific volume         (3 Marks) 
iii) Specific internal energy        (3 Marks) 

(b) Steam at 150 bar has a specific enthalpy of 3309 ks/kg. Calculate, 
i) The temperature         (1 Mark) 
ii)  The specific volume         (1 Mark) 
iii) The specific internal energy        (3 Marks) 

(c) Find the enthalpy of superheated steam at 185 bar and 4320C.    (3 Marks) 
(d) Calculate the internal energy for steam at 80 bar, 4000C.    (3 Marks) 

QUESTION THREE (20 MARKS) 

(a) A certain perfect gas of mass 0.01kg occupies a volume of 0.003M3 at a pressure of 7 bar 
and a temperature of 1310C. The gas is allowed to expand until the pressure is 1 bar and the 
final volume is 0.02M3. Calculate 

i) The molar mass of the gas       (5 Marks) 
ii) The temperature         (4 Marks) 

(b) A certain perfect gas has specific heat capacities as follows: 
       Cp=0.846 kj/kgk and Cv=0.657 kj/kgk. Calculate the gas constant and molar mass of the gas.  

(3 Marks) 
(c) A perfect gas has a molar mass of 26kg/kmol and a value of Y=1.26. Calculate the heat  
      required when unit mass of the gas is contained in a rigid vessel at 3 bar and 3150C, and is    
      then cooled until the pressure falls to 1.5 bar.      (8 Marks) 
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QUESTION FOUR (20 MARKS) 

a) The analysis of a supply of gas is as follows: H2 49.4%, CO 18%, CH4 20%, C4H8 2%, 02 
0.4%, N2 6.2%, CO2 4%. Calculate ;  

i) The stoichiometric a/f ratio.       (6 Marks) 
ii) The wet and dry analysis of the products of combustion if the actual mixture is 20% 

weak.          (6 Marks) 
b) A gas engine is supplied with natural gas of the following composition; 
 CH4 93%, C2H6 3%, N2 3%, CO 1%. If the A/F ratio is 30 by volume, calculate the 

analysis of the dray products of combustion. It can be assumed that the stoichiometric 
ALF ratio is less than 30.        (8 Marks)


