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BACHELOR OF TECHNOLOGY IN MECHANICAL ENGINEERING AND BACHELOR OF 

TECHNOLOGY IN ELECTRICAL ENGINEERING 
 

EMT 3207/EMT 3250:  THERMODYNAMICS/APPLIED THERMODYNAMICS 1 
  
DATE: OCTOBER 2020           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Define the following terms; 

(i)  Reversibility        (1 Mark) 

(ii) Boundary         (1 Mark) 

(iii)  Working fluid        (1 Mark) 

(iv) State          (1 Mark) 

(v) Thermodynamic cycle       (1 Mark) 

b) Explain why heat is categorized as transitory energy.   (2 Marks) 

c) Using neat sketches illustrate the difference between the following ; 

(i) Open system and closed system     (2 Marks) 

(ii) Adiabatic process and polytrophic process    (2 Marks) 

d) Using  the concept of a gas contained in a rigid container illustrate how both heat and 

work cause increase in intrinsic energy of a system.    (6 Marks) 

e) During the compression stroke of an internal combustion engine, the work input is 

88kJ/kg and the heat rejected to the cooling water is 47kJ/kg. Determine the change in the 

specific internal energy of the working fluid, indicating whether it is a loss or a gain 

(4 Marks) 
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f)  The specific heat capacities of a gas at constant pressure and constant volumes are given 

as �� = 0.843	
/	�	 and � = 0.650	
/	�	. Calculate the gas constant R and the 

molar mass m, of the gas.       (4 Marks) 

g) A fluid of 0.83kg mass, pressure of 3 bar and specific volume of 0.18m3/kg is contained 

in  a cylinder behind a piston. The fluid expands reversibly to a pressure of 0.6 bar 

according to the  law � = �
���  where C is constant. Calculate the work done during the 

process.         (5 Marks) 

QUESTION TWO (15 MARKS) 

a) Using the non-flow energy equation, show that the heat required to change saturated 
liquid to a dry saturated  vapour is given by;     (4 Marks) 
� =  h� − h� = h�� 

Where h� = enthalpy of dry saturated vapour 

             h� = enthalpy of saturated liquid 
             h�� = enthalpy of wet vapour 

b)  A perfect gas has molar mass of 26kg/kmol and value of ɤ = 1.26. Calculate the heat 

rejected  when unit mass of the gas is contained in a rigid vessel at 3 bar and 315oC, and 

is then cooled until the pressure falls to 1.5 bar    (5 Marks) 

c) A certain perfect gas of mass 0.01kg occupies a volume of 0.003m3 at a pressure of 7 bar 

and temperature of 131oC. The gas is allowed to expand until the pressure is 1 br and the 

final volume is 0.02m2. Determine; 

(i)  Molar mass of the gas     (4 Marks) 

(ii)  The temperature       (2 Marks) 

QUESTION THREE (15 MARKS) 

a) From first principles, show that work done on an ideal frictionless fluid of mass m 
contained in a cylinder behind a piston that moves inwards compressing the fluid is given 

by / =  −0 1 23�
�

4
 

Where p= pressure of the fluid in the cylinder 

Assume that the pressure and the temperature of the fluid are uniform and that there is no 
friction between the piston and cylinder walls dv=A small change in volume( 6 Marks) 

 



Meru University of Science & Technology is ISO 9001:2015 Certified 

                                                                  Foundation of Innovations  Page 3 

 

b)  0.75kg of a certain fluid is contained in a cylinder at an initial pressure of 20 bar. The 

fluid is allowed to expand reversibly behind a piston according to the law 2�� = constant 

until the  volume is doubled. The fluid is then cooled reversibly at constant pressure until 

the piston regains its original position, heat is then supplied reversibly with the piston 

firmly locked in position, until the pressure rises to the original value of 20 bar. Calculate 

the net work done by the fluid for an initial volume of 0.05m3.  (9  Marks) 

QUESTION FOUR (15 MARKS) 

a)  Define the following as used in the combustion of fuels; 
(i) Stoichiometric mixture       (1 Mark) 
(ii) Weak mixture         (1 Mark) 
(iii) Rich mixture         (1 Mark) 

b) The analysis of a supply of gas is as follows;5� 49.4%; Co 18%; CH4 20%; C4H8 2%; O2 
0.4% N2 6.2% CO2 4%. Calculate the stoichiometric Alf ratio  (12 Marks) 

QUESTION FIVE (15 MARKS) 

a) Calculate the following for steam at 7bar and specific enthalpy 2600 kJ/kg; 

(i) Dryness fraction        (2 Marks) 

(ii) Specific volume       (2 Marks) 

(iii) Specific internal energy      (2 Marks) 

b) Steam at 150 bar has a specific enthalpy of 3309kJ/kg. Calculate the specific internal 

energy.          (3 Marks) 

c) Find the enthalpy of superheated steam at 18.5 bar and 432oC  (3 Marks) 

d) Calculate the internal energy of steam at 80bar 400oC   (3 Marks) 


