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Note:  This question paper contains two parts A and B. 

Part A is compulsory which carries 25 marks. Answer all questions in Part A.       
 Part B consists of 5 Units. Answer any one full question from each unit.                
 Each question carries 10 marks and may have a, b, c as sub questions. 

 
                                                         PART- A                                  (25 Marks) 
 
1.a) What is the difference between a closed system and an open system?     [2M] 

b) What do you understand by point function and path function? What are exact and 
inexact differentials?            [3M] 

c) All spontaneous processes are irreversible. Explain.       [2M] 
d) What is PMM 1? Why is it impossible?         [3M] 
e) Explain in brief throttling process and free expansion. How does they differ from 

each other?                   [2M] 
f) Why do the isobars on Mollier diagram diverge from one another? Why do 

isotherms on Mollier diagram become horizontal in superheated region at low 
pressures?               [3M] 

g) What is mole? State Dalton’s law of partial pressure and Avogadro’s laws of 
additive volumes.             [2M] 

h) State Gibb’s theorem and write expressions of average specific internal energy, 
average specific enthalpy and average specific heats of the mixtures.      [3M] 

i) Why P-H diagram is used to represent Vapour compression cycle? Draw P-H 
diagram of actual vapour compression Cycle.        [2M] 

j) State different types of power cycles. Mention the merits and demerits of Stirling 
and Ericsson Cycles.            [3M] 

 
                                                                   PART-B                                       (50 Marks) 

 
2.a) The resistance of a platinum wire is found to be 11000 ohms at the ice point, 

15.247 ohms at the steam point and 28.887 at the sulphur point. Find the constants 
A and B in the equations.            
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   b) What is irreversibility and State the causes of irreversibility.       
   c) A turbine operates under steady flow conditions, receiving steam at the following 

state: 1.2 MPa, 1800C, 2785 kJ/kg, 33.3 m/sec and elevation 3 m. Steam leaves 
the turbine at the following state: 20 KPa, 2512 kJ/kg, 100 m/sec and elevation 0 
m. Heat is lost to the surrounding at the rate of 0.29 kJ/sec. if the rate of steam 
flow through the turbine is 0.42 kg/sec. what is power output of turbine in kW. 
                 [4+2+4] 

OR 
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b) A closed, partly insulated cylinder divided by an insulated piston contains air in 
one side and water on the other, as shown in figure 2. There is no insulation on 
the end containing water. Each volume is initially 100L, with the air at 400C and 
the water at 900C, quality 10 %. Heat is slowly transferred to the water, until a 
final pressure of 500kPa. Calculate the amount of heat transferred.      [5+5] 

��
Figure: 2 

OR 
7.a) Sample of steam from a boiler drum at 3 MPa is put through a throttling 

calorimeter in which pressure and temperature are found to be 0.1 MPa, 1200C. 
Find the quality of a sample taken from the boiler.        

   b) A 1 m3 tank is filled with a gas at room temperature 200C and pressure 100 KPa. 
How much mass is there if the gas is i) Air  ii) Neon, or iii) Propane. [5+5] 

 
8.a) A sling psychrometer reads 400C DBT and 360C WBT. Find the humidity ratio, 

Relative humidity, Dew point temperature, specific volume and enthalpy of air. 
   b) What do you understand by saturated and unsaturated air? State the various 

properties of air.            
   c) Derive the Maxwell’s equations.               [5+2+3]   

OR 
9.a) A container holds a mixture of three non-reacting gases: n1 moles of the first gas 

with molar specific heat at constant volume C1, and so on. Find the molar specific 
heat at constant volume of the mixture, in terms of the molar specific heats and 
quantities of the three separate gases.          

   b) Moist air at 1 atm. pressure has a dry bulb temperature of 320C and a wet bulb 
temperature of 260C. Calculate i) the partial pressure of water vapour, ii) humidity 
ratio, iii) relative humidity, iv) dew point temperature, v) density of dry air in the 
mixture, vi) density of water vapour in the mixture and vii) enthalpy of moist air 
using perfect gas law model and psychrometric equations.       [5+5] 

 
10.a) In a Diesel cycle, the compression ratio is 15. Compression begins at 0.1 MPa, 

400C. The heat added is 1.675 MJ/kg. Find (i) the maximum temperature in the 
cycle, (ii) work done per kg of air (iii) the cycle efficiency (iv) the temperature at 
the end of the isentropic expansion (v) the cut-off ratio.       

b) A Bell-Coleman refrigeration cycle works between 1 bar and 6 bar. The adiabatic 
efficiency of compression is 90% and expansion is 95%. Find the COP of the 
system and its tonnage when the air flow rate is 2 kg/sec. The ambient 
temperature is 250C and refrigerator temperature is -50C.       [5+5] 

OR 
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11.a) An air standard Ericsson cycle has an ideal regenerator. Heat is supplied at 

10000C and heat is rejected at 200C. If the heat added is 600 kJ/kg, find the 
compressor work, turbine work and cycle efficiency.       

b) A R-12 plant has to produce 10 tons of refrigeration. The condenser and 
evaporator temperatures are 400C and -100C respectively. Determine                   
(i) refrigerant flow rate  (ii) Volume flow rate of the compressor (iii) Operating 
pressure ratio (iv) Power required to drive the compressor (v) Flash gas 
percentage after throttling (vi) COP.          [5+5] 
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