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There are six questions. Answer all the questions. The symbols have their usual meanis
Marks of each question are mentioned with the questions and corresponding CO and PO mdthe
total marks are written on the right side. Assume reasonable valuc of missing data.

1. a) A refrigerator uses refrigerant-134a as the working fluid and operates on an 25
ideal vapor-compression refrigeration cycle between 0.2 MPaand 0.5 MPa.  (C02)
The mass flow rale of the refrigerant i 0.08 kg/s (®02)

@O Mustrate: Lhc system diagram along with P-h diagram. (3 marks)

(i) llneﬂ the function of the components of the system. (5

k)
Determine the followiags:
(iii)  Enthalpy at all points. (4 marks)
(iv)  The rate of heat removal from the refrigerated space. (2 marks)
(v)  The power input to the compressor. (2 ma
(vi)  The rate of heat rejection to the environment. (2 marks)
(vii)  The COP of the refrigerator. (2 marks)

b) Derive mathematical relation between COP of refrigeration and heat pump

system (5 marks)

2. 8) () Describe how steam is formed and illustrate the effect of increasing 2
and decreasing pressure on the process using P-v diagram. Identify ~ (CO4)
different lines and points from the P-v diagram. (5 marks) ®o1)

(i) Find the properties of steam mentioned below, under the following
conditions using the steam table

. Saturation temperature at 160 kPa. (2 mark)
Saturation pressure at 150°C. (1 mark)
‘At saturaied condition, T=120°C and h=2500 ki/Kg find the
dryness fraction. (2 marks)
At superheated condmnn P=16 MPa and T=600°C find the
enthalpy. (2 mark)
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() Discuss the working principle of boiler through the illustration of
i) e onboiler mountings and accesorce. (4 marks)
i) Fxplam any two o unne following terms briefly: (4 marks)
Superhe:
b Waerlove indicator
¢. Manhole,

d. Economizer

() Define vapor pressure and cavitation. (4 marks)

(i) Classify different types of luid flow. (5 marks)

(i) Di Newtonian fluid and non-Newtonian fluid
(3 marks)

(iv)  Explain the reason why viscosity of liquids decreases, and the
viscosity of gases increases with temperature. (3 marks)

A piczometer and a Pitot tube are tapped into a 40-mm diameter horizontal
water pipe, and the height of the water columns are measured to be 0.26 m.
in the piezometer and 350 mm in the Pitot tube (both measured from the top
surface of the pipe)

(i) Draw the setup described above. (2 marks)

(i) Determine the velocity at the center of the pipe. (3 marks)

The pressure difference between an ol pipe and waterpipe is measured by a
double-fluid manometer, as shown in Fig.1. For the given fluid heights and
specific gravities, calculate the pressure difference AP = Py ~ P4, (5 marks)

=
s-10

Fig.1
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Ilustrate the construction details of an IC engine. (4 marks)

iustrate the engine terminologies in & single diagram and explain them
briefly. (8 marks)

@ Illnnnle and explain the working principle of a two-stroke engine.
arks)
i) llhutnlt and explain briefly, any three from the following terms:
[
" Cylinder block and Cylinderlner
Piston and Crankease

Connecting Rod and Crankshaft
Intake and exhaust valve, Cylinder Head

,mwg

() Define priming and its necessity in centrifugal pump. (3 marks
(i) Differentiate between pump, fan, blower, and compressor in a
tabular format. (4 marks)
Ilustrate the components of a hydroelectric powerplant and explain
briefly. (6 marks)

(i) State a side-by-side comparison between impulse and reaction
turbine. (4 marks)

(i) Mlustrate a Pelton wheel, Francis and Kaplan turbine with proper
labelling and explain them bricfly. (8 marks)

In a piston cylinder arrangement, a gas of with volume 0.192 m® is
compressed with compression ratio of 13.5 using the law pv'¥’=C. At the
beginning of the compression, the state of working fluid is 1 bar and 316 K.
R 9 996 ki/kg K]
a Identify an rate the process through P-v diagram. (1 marks)
b. Determine the mass of the working fluid. (1 marks)
¢. Determine temperature, pressure, and volume at the end of the
arks)

compres;
State and elaborate the Clausius and Kelvin-Planck statements and discuss
the perpetual motion machine of second kind based on those statements. (5
marks)
An ideal otto cycle has a compression ratio of 8 using 1 kg of air. At the
beginning of the compression process, ar is at 100 kPa and 17°C. 800 ki/kg
heat is transferred to air during the constant-volume heat addition process.
(Take R=0.287 ky/kg K, C; = 1001 kg and C, =0.707 kI/kg K)

and T-s d

identify the processes. (4 marks)
(i) rmd T, Pand V at cach state. (8 marks)
(iii) ~ Calculate the Wy (2 may
(iv)  Caleulate the thermal :fﬁcm\cy of the system. (1 marks)

25
(co3)
(®o1)

25
(€os)
(po1)

25
(c02)
(PO2)
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aturated Water-Pressure Table

rated water—Pressue tabie
2 Wig kg
st sa St sat
tiquid, vapor, liquid,  Evap.. vapor, iqud Vapor,
u Yy n 5
T40 22086 2450 25142 08320 70752 1073
27193 2194 2628 2119 08932 69370 78302
%924 2785 617 28921 09411 6823 77675
3758 21588 24763 31782 10261 66430 78691
3049 21427 2832 34054 10912 65019 7931
BB 20118 %) 382 12132 62025 74558
0740 2 56 41751 13028 60562 73589
41895 20870 0 41906 13089 60475 7.3545
17 0307 Goolois 1370 i N6AB 30 4% 13741 59100 7.2841
10 11135 0001053 11594 46697 20523 26192 46713 26931 14337 5.78% 12231
175 11604 0001057 10037 868 20377 2245 48701 22131 20002 14850 56865 71716
200 5201 50471 2201 15302 55068 7270
25 25332 5071 21910 27117 15006 55171 70877
260 25368 53535 21812 27165 L6072 54453 70525
15 25401 5886 21720 21209 16408 53800 7.0207
Saturated Water-Temperature Table
Saturated water—Temperature t2ble
“Specifc votume, Enthalpy, Entrop,
kg whe___ ]
it at 3 . at.
Temp., press,  laud,  vapor, uap., vapor, liuid, Evap., vapo,
o 08 41906 917
105 12080 14185 44015 w2
0 14338 12000 46127 46142 382
15 16918 10360 48242 85 5709 718
2 19867 089133 50360 50381 2202 0 15219 55013 7.1252
125 32 o712 52483 2507 21881 27131 15816 549% 70771
w2028 066808 54610 5638 21737 27201 1636 53919 70265
13 332 058179 56741 675 21591 21269 16872 52901 69773
10 15 050850 56877 916 243 27335 17392 51901 6929
165 41568 044600 61019 1342 25504 61064 21292 27398 17908 50919 68827
15 4616 03048 63166 19274 25591 63218 21138 2459 18418 49953 68371
185 544 03648 65319 19103 25635 65379 20980 27518 18924 43002 67927
160 61823 030880 67479 18930 23678 67547 20820 21575 13426 48066 67452
165 70093 027264 69646 18758 25719 69724 20656 20628 19923 47143 67067
m 7218 024260 71820 18575 25757 71908 20488 20673 20417 46233 66650
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