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Fourth Semester B.E. Degree E élpmatlon June/July 2018
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Note: 1. Answer any FIVE full j ;que\snons, choosing one full question from each module.
2. Use of thermodyn@mic data handbook is required.
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N Module-1
a. Define the follow& R

i) Stochlon}eh;lq/an‘ i) Enthalpy of combustion

iii) Adlabamé\ﬁa‘JMe temperature iv) Excess air (08 Marks)
b. Witha E(eat sketch explain ORSAT apparatus. (08 Marks)
-’\ \\/!
) OR G
®e1:we the equation for minimum air required for complete combustion. 06 Ma{gs)\g &

Q.\Q‘Q\Bfutane (C4Hyy) is burned with air and volumetric analysis of combustion of products ﬁm‘

a. What are the methods to find friction power? Explain Morse test method,\k'\‘ % (06 Marks)

Max. Marks: 80

o basis yields following constituents CO, = 7.8%, CO = 1.1%, O, = 8.2%, N, %
T g
¢ Determine: i) % theoretical air, ii) % excess air. It ?___ Q)Marks)
Z/.:\ & /
Module-2 N v

b. The following readings were taken during the test of a single cylin fr\fbl‘,lr\gtroke old engine.
\

Cylinder dia = 250 mm

Stroke = 400 mm

Gross MEP = 7 bar

Pumping MEP = 0.5 bar

Speed =250 rpm

Net load on the brake = 1080 N
Effective diameter of the brake = 1.5 m
Mr= 10 kg/hr

Calorific value = 44300 kJ/kg
Calculate:

iy IP

ii) BP

iii) Mechanical efficiency <
iv) Indicated thermal effi memv\

,7

v) Brake thermal efﬁcne@y ) (10 Marks)

RCH R ) OR
a. Derive an expresgxg}ﬁtf)r work done in a single stage compressor neglecting clearance.

(N \\\> (08 Marks)

15SMR43

b. A single cyhndff smgle acting air compressor compresses 0.7 kg/min of air according to

PV!? = & from
125" Qf Sfmke volume which is 1.2 Itrs. The mechanical efficiency is 81%. Calculate:
i), /Voi\lmetrlc efficiency

10f2

1 bar , 25°C to 7 bar while running at 600 rpm. The clearance volume is

\{)\\Actual power required to drive the compressor. (08 Marks)
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Module-3 "\ Y
a. Explain regenerative steam cycle with open fee;dk;’i&i{t_’ér’heater. (08 Marks)
b. Discuss the effects of boiler pressure and sup@ﬁ@t’on the Rankine cycle. (08 Marks)
N
(ZOR
a. Derive the expression for therma‘k‘%\fﬁ*diency of otto cycle with the help of PV and T-S
diagrams. O, v (06 Marks)
b. In an air standard diesel cyc{é{%’h’e compression ratio is 16. At the beginning of isentropic
compression, the tempg{ﬁi‘uté s 15°C and pressure is 0.1 MPa. Heat is added until the
temperature at the enfx:lA\Q;f th&a constant pressure process is 1480°C. Calculate:
i) Cutoffratio . N7 i) Heat supplied per kg of air
iii) Cycle efﬁcien’&)&»u’:?‘ iv) Mean effective pressure (10 Marks)
7 ,C;x",i/
RN Module-4
a. What ang“ﬁj@-hiéthods to improve efficiency of gas turbine? Explain regenerative method.
(Q“;»:\}}“\" (06 Marks)
b. lagri\{f:ﬁ;ﬁ’ﬁ expression for max pressure ratio (r,) and optimum pressure ratio (rpop') /for
Qé’xjf@rayton cycle with the help of PV and TS diagram. Write the assumptions. \;
S )"
~a.  With a neat sketch, explain Ramjet engine. {A\ €(06 Marks)
b. In a gas turbine plant air is compressed from 98.1 kPa and 15°C through _/a;;pres?l'lre ratio of
4:1. It is then heated to 650°C in a combustion chamber and exp uded back to the
atmospheric pressure efficiencies of turbine and compressor are 852/(@1%()1 0% respectively.
Calculate: (i) Cycle efficiency, (i) Work ratio. <\\&<\; )f“/ (10 Marks)
NV
Module-5 \i\
a. What are desirable properties of refrigerants? Explain brﬁle:fb}w‘ (06 Marks)
b. A vapour compression refrigerator working with Freoﬁf}\- “has its temperature range —10°C
and 30°C. The vapour enters the compressor on dry@aturated and under cooled by 5°C in the
condenser. For a capacity of 15 TR (Ton of refﬁgze%tion). Find: (i) COP, (ii) Mass of
Freon, (iii) Power required where Cpy = 0.56 ki{kgK, Cy,, = 1.003 ki/kgK. (10 Marks)
RN
a. Define: )
i) Specific humidity L
S . QA
ii) Saturated air RN
iii) Relative humidity - W0V
iv) Wet bulb temperature’\;f:fl}i-5"" (08 Marks)
b. Moist air at 35°C has,.gt.dew)point of 15°C. Calculate its relative humidity, specific humidity

(08 Marks)

Ny

N

and enthalpy (h)._,Tféik %

e
\ * ok ok ok *

20f2



