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Answer any 5 Questions out of 8 Questions from the following :
(- Q.No Question Marks
1.a) | Explain the working of constant volume gas thermometer. 4
b) | A three process cycle operating with nitrogen as the working substance has 10
constant temperature compression at 34°C with initial pressure 100 kPa. Then
the gas undergoes a constant volume heating and then polytropic expansion
with 1.35 as index 'of*expansm '_';,The lsotherma compresswn requires - 67
kl/kg of work. Determiine' -~ SR
i) pressure, volume and temperature around_“t__he cycle S
i) Heat in and out - i
jii) Net work
For Nitrogen gas CV=0.7431 k}/kg-K.
2.a) [ Write the Kelvin-Planck and Clausius statements and explain with sketches? g
b) | Two blocks of metal, each having a mass of 10 kg and having a specific heat of 9
0.4 kJ/kg.K, are at a temperature of 40°C. A reversible refrigerator receives
heat from one block and rejects heat to the other. Calculate the work required
¢ to cause a temperature difference of 100°C between the two blocks.
3.a) | Define dryness fraction? What are the different methods of measuremem of dryness 5
fraction?
b) | A vessel of volume 0.04m? contains a mixture of saturated water and saturated steam at 2 9
temperature of 250°C. The mass of the liquid present is 9kg.Find the pressure, mass,
specific volume, enthalpy, entropy and internal energy?
4.a) | Derive the Clausius Claperon equation? 5
b) | The following is the volumetric analysis of a producer gas: CO=28%, H,=13%, CH,;=4%, 9
CO,=4%, Ny=51%. The values of Cp for the constituent CO, H,, CH;,CO,LN; are
29.27kJ/mol K, 28.89 kI/molK, 35.8kJ/mol.K, 37.22kl/molK, 29.14k)/ molK
respectively. Calculate the values of Cp, Cv for the mixture.
5.a) | Inan Otto cycle, the pressure at the beginning of the compression is 1 bar and pressure at 7
the end of compression is 15 bar Calculate the pressure ratio and the air standard
efficiency of engine. :
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5. b)| The swept volume of a Diesel engine working on Dual cycle is 0.0053m and clearance 7
volume is 0.00035 m, The maximum pressure is 65bar. Fuel injection ends at 5% of stroke.
The temperature and pressure of the start of the compression are 80°C and 0.9 bar.
Determine air standard efficiency of cycle? Take y of air is 1.4.

6.a) | Explain the Zeroth law of thermodynamics. What is its physical significance? 5

b) | A mass of 1.5kg and volume of 0.14m3 of certain gas at 40 bar is expanded 9
isentropically such that temperature falls to 500 K. Determine
1. Initial temperature of gas

2. Work done during the process

3. Pressure at end of expansion.

Take R=0.287 kj/kgK, and Cv=0.718 kJ/kgK

7.a) | Apply the first law of thermodynamics to a closed system undergoing a change 5
state and show that energy is a property of the system.
b} | In a steady flow process, a substance flows at the rate of 300 kg/min. It enters 9

at a pressure of 6 bar ,a velocity of 300 m/s internal energy2000k]/kg and
specific volume 0.4 m3/kg. It leaves the system at a pressure of 0.1 MPa, a
velocity of 150m/s, the internal energy1600 k] /kg and specific volume 1.2 m3.
The inlet is 10 m above the outlet. During its passage through the system the
substance has a work transfer of 3 MW to the surroundings. Determine the
heat transfer in k) /s Statmg whether itis from or to the system.

8.a) | Two engines are to operate on otta and dlesel cycle wnth the following data: 7
Maximum temperature=1500K; Exhaust temperature ?OOK Ambient conditions=
1 bar and 300K. Compare the compressron ratlos and max1mum pressures and
efficiencies of two engines.

b} Explain the vapour compression refrigeration cycle with neat diagram 7




