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Instructions: 1. Answer any five questions in all selecting atleast one from each module.
2. Assume any missing data.
3. Use of thermodynamic charts and steam table is permitted.
MODULE-I
1. a) State the first law of thermodynamics applied to a cycle and process. Also mention of the
limitations of 1% law of thermodynamics. 6

b) A system contains 0.15m3 of a gas at a pressure of 3.8 bar and 150°C. It is expanded
adiabatically till the pressure falls to 1 bar. The gas is then heated at a constant pressure
till its enthalpy increases by 70kJ. Determine the total work done.

(Take Cp=1kJ/kg K and Cy=0.714 kJ/kg-K 8
¢) What do you understand from entropy principle? State Carnot theorems. 6
2. a) Establish inequality of Clausius. What do you understand by lost work? 6
b) A cold storage is to be maintained at -5°C while the surroundings are at 3§0C. The heat
leakage from the surroundings in to the cold storage is estimated to be 29kW. The actual
COP of the refrigeration plant is One-third of an ideal plant working between the same
temperatures. Find the power required to drive the plant. 8
¢) What is the absolute thermodynamic temperature scale? Why it is called absolute? 6
MODULE-II
3. a) Derive Maxwell's equation and state their importance in thermodynamic. 10
b) Write down Vander wall's equation of state. How does it differ from ideal gas equation
of state? : . 6
¢) What are Helmholtz and and Gibbs functions? 4
' :
4. a) Calculate the decrease in available energy when 25kg of water at 95°C mix with 35kg
' of water at 35°C, the pressure being taken as constant and the temperature of the
surroundings being 15°C. A 8
b) What do you understand by exergy and anergy? Define dead state. 6
c) Show that thereis decrease in available energy when heat transferred through finite
~ temperature difference. 6
1
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a) What is a pure substance? What are saturation states?

b)* Steam initially at 1.5 MPa, 300°C expands reversibly and adiabatically in a steam turbine

MODULE-III

to 40°C. Determine the ideal work output of the turbine per kg of steam.
¢) Gravimetric analysis of a gas mixture is

Constituent

N,

CO,

H,

0,

H,O

Mass (%)

10

20

18

42

10

Determine the following:

i) The composition of mixture based on volume
ii) Partial pressure of each constituent
iii) Molecular weight of the mixture.

a) Explain the process of heating and humidification.

b) Explain adiabatic saturation process

c) A sleeve psychrometer reads 40°C dry bulb temperature and 28°C wet bulb temperature.
Assuming the barometric pressure as 1.013 bar, determine the followmg using

psychrometric chart
i) Humidity ratio

ii) Relative humidity

iii) Dew point temperature

iv)Enthalpy of the mixture per kg of dry air

a) Explain with a neat sketch Vapour compression refrweratlon cycle

b) A certain quantity of air at a pressure of 1 bar and temperature 70°C is compressed
reversibly and adiabatically until the pressure is 7 bar in an Otto cycle engine. 460kJ of
heat per kg of air is now added at constant volume. Determine

MODULE-IV :

i) Compression ratio of the engine

i) Temperature at the end of compression

iii) Temperature at the end of heat addition

iv) Air standard efficiency

¢) For the same compressmn ratio and heat rejection, which cycle is most efficient: Otto
Diesel or Dual cycle? Explain with p-v and T-s diagram.

a) When is reheating of steam is recommended in a steam power plant?
b) Steam at 20 bar, 360°C is expanded in a steam turbine to 0.08 bar. It then enters a
~condenser, where it is condensed to saturated liquid water. The pump feeds back the water
into the boiler. Assuming ideal processes, find per kg of steam the net work and the cycle

efficiency.

c) Explain the desirable properties of a good refrigerant.
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