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SECTION A

1. Each Question will carry 5 Marks

2. Instruction: Write the statement / answer(s) 5x4M=20M
S. No. Question
Q1 Discuss a pure substance. Is iced water a pure substance? Why?
Q2 What is the difference between an ideal and a perfect gas?

Q3 Write a short note on (i) Mollier chart (ii) Compressibility Factor

Q4 What is a perpetual motion machine of second kind? Why is it impossible?

Q5 A refrigerator based on reversed Carnot cycle works between two such temperatures that the
ratio between the low and high temperature is 0.8. If a heat pump is operated between the
same temperature range, then what would be its COP?

SECTION B
1. Each Question will carry 10 Marks
2. Instruction: Write short / brief notes 4x10 M=40M
Q6 A reversible change has quasi-static characteristics, but a quasi-static process may not be
reversible one, Justify.
Q7 A mass of gas is compressed in a quasi-static process from 70 kPa, 0.1 m® to 0.4 MPa, 0.03

m3. Assuming that the pressure and volume are related by PV" =constant, find the work done
by the gas system.
Q8 Derive an expression for the ideal efficiency of an Otto cycle.

Q9 Wet steam at 165 °C and dryness fraction of 0.75 is heated at a constant pressure until it
becomes superheated vapour at 300 °C. Find the change in specific volume, enthalpy, and
entropy.
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Section C

1. Each Question will carry 20 Marks
2. Instruction: Write long answer. 2x20M=40M

Q10 A flow rate of 0.42 kg/s is maintained in a steam turbine under steady flow conditions as it
receives steam with an enthalpy 3240 kJ/kg, velocity 35 m/s and elevation 4 m. The outlet of
steam from the turbine has enthalpy of 2450 kJ/kg, velocity 125 m/s, and elevation 1 m. In co4
the entire process the heat lost takes place at the rate of 0.25 kJ/s. Determine the power output

of the turbine in kW?

Q11 Define entropy. What do you understand by entropy principle? What are the causes of entropy  CO2
increases?

OR

With the help of pressure-volume diagram explain the working of an air standard Diesel cycle
and state the assumptions made.

Data for Q9
Saturated Water and Steam (Temperature) Tables

(f) (p) ("f) ("g) (hf) U'/R) (hg) (ﬁ/) (.\']g) (,ﬂ'q) | (0
120 19854 | 0.001061 0.89152 503.7 22023 27060 | 1528  5.60l 7.129 | 12(2)
122 2.1145| 0.001063 0.84045 512.2 21966 27088 1.549  5.559 7.108 1%4
124 22504 | 0001064 0.79283 | 520.7 21909 27116 1570 5517 7.087 | : o
126 23933 | 0.001 066 0.748 40 . 5292 21852 27144 } 1592 5475 7.067 >
128 2.5435| 0001068 070691 | 5378 21794 27172 1.613 5433 7.046

130 27013 | 0.001070 0.668 14 546.3 21736 27199 { 1.634  5.392 7.026 130
132 2.8670 | 0.001072 063188 554.8 21678 27226 1.655  5.351 7.002 }gﬁ
134 3.0407 | 0001074 0.59795 563.4 21619 27253 | 1676 5310 6.98 14
136 32229 | 0001076 0.566 18 572.0 21559 27279 1.697 5270 6.967 | 1%
138 34138 | 0.001078 0.53641 580.5 21500 27305 1.718  5.229 6.947 |

140 36139 | 0.001080 0.508 49 589.1 21440 2733.1 1.739  5.189 6.928 140
142 3.8231 | 0.001082 0.48230 597.7 21379 27356 1.760  5.150 6910 | }ﬁ
144 40420 | 0.001084 045771 | 606.3 2131.8 2738.1 1.780  5.111 6.891 | 14
146 42709 | 0.001086 043460 | 614.9 21257 2740.6 r 1.801 5.071 6.872 | b
148 45101 | 0.001089 041288 623.5 21195 27430 1.821 5.033 6.854 |

150 47600 | 0.001091 039245 | 6322 21132 27454 | 1842 4994 6.836 150
155 54333 | 0031096 034644 | 653.8 20974 27512 1.892  4.899 6.791 | 155
160 6.1806 | 0.001102 030676 | 675.5 20812 27567 r 1.943  4.805 6.748 160
165 7.0077 | 0.001108 027240 | 697.2 20648 27620 | 1992 4713 6.705 | 165
170 79202 | 0001114 0.24255 ‘ 719.1 20480 2767.1 | 2042 4621 6.663 | 170




Specific Enthalpy of Superheated Steam
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Specific Entropy of Superheated Steam
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Specific Volume of Superheated Steam
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