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Instructions :

The question paper is divided into two sections. The candidates will be required to answer
Four compulsory Subjective questions from Section - A and four optional subjective
questions from Section - B. There shall be compulsory Four Subjective type questions, each
of 10 marks. In additional, there shall be 7 optional subjective questions in Section - B, of
which candidates will be required to answer only 4 subjective questions, each of 40 marks.
The optional questions shall be answered in the descriptive form.

WUg — A / Section - A
1. fewrd 5 sriafes st yomett w1 oren ) [10]

Show that internal energy is a property of the system.

2. S =k, S, Raciet § $om w1 wow, weuen, dited otgum, iy i aarr % e
T3S, 3. $o Al g gern $ifvm) [10]

Make a detailed comparison of S.I. and C.I. engines with respect to basic cycle,
fuel, introduction of fuel in the cylinder, ignition, compression ratio, speed and
efficiency.
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3. Tirgfom fr Rafta werg ot s fafmmers o forg, =fe wd o7k 32 7@ i swm ey &t v

B, O gt e=~f%(aﬁNTU@nmsa:r§ﬁm%) [10]

Prove that for counter-flow heat exchanger if the heat capacity rates for the hot and
fluids are the same, effectiveness is : '

NTU

e= 1aNTU (Where NTU is number of transfer unit)

4. Tewmd {5 v anfes # 5@ & warw R yaE % forw %A o W st Iamn w1 w1 fig
@l 1 (R G = 1) % w9 B 8| [10]

Show that the point of maximum entropy on the Fanno line for the adiabatic steady
flow of a fluid in a duct corresponds to the sonic velocity (Mach number = 1)

|ug ~F / Section - B - -
1. HRER & TR/ MU % ¢ U ot I1H i) 140]
i) oy EdEE SR w5 | - |
i) Hfesar 9E e § W g
Derive an expression for air/fuel ratio of a carburettor by
i)  Neglecting compressibility of air
i1}  Taking compressibility effects into account

2. T o qromm facror 919 F9 8 T Srashe aefletor e i) TeavETa SRR
T T AT Y G BT S UTH I [40]

Derive the governing differential equation for temperature distribution along a fin.
Hence, obtain an expression for the rate of heat transfer from a rectangular fin.

3. 359 ¢ 9T ORI o SUGNT % ol SV 8?7 Ueh TE (@I shi HEEAT § Seehih
Terereptaa oo & srifagm W ==t Hifd [40]

What are the advantages of using high pressure boilers? with the help of a neat sketch
discuss the working principle of Babcock and Wilcox high pressure boiler.
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4. T Uee TETE 1 R S 1.5 m R 9T I8 W1 Aieet ¥ o 31 98 ST 300 m % e
¥ % 3FeTd 400 rpm Y TR T R B BY 16 MW i Wifery I et B et <Y smgfed
2 km Wt Ui o W § i 9ih 8, R fore o pories 0,004 &1 Yies H €9 et
%1 BT I Ghet B8 6T 10% 21 | [40]

I ST UITE 0.97 SHE AT T[T (.9, SIS hY THY €8T 0,84 & T Yeed §he gRI SIe
1 fagimu =10 165° 8, @ Fefaied s $ifg

1) TERT | g YaEd 8 aTell Stel J9TE (md/s)
i) e W1 AT (m)

i) 2 W =G (m)

iv) ETE 6l BRI 8T

HTereh (runner) % Wo¥ w8 i @ am s sAEw)

A pelton turbine having a wheel diameter of 1.5 m and fitted with four nozzles develops
a power output of 16 MW while operating at a speed of 400 rpm under a gross head of
300 m. Water is conveyed to the turbine through a penstock of length 2 km, for which
the coefficient of friction is 0.004. The total head loss in the penstock amount to 10%
of the gross head.

The coefficient of velocity of the jet is 0.97, the blade velocity coefficient is 0.9 and
the overall efficiency of the turbine is 0.84. The pelton bucket deflects the jet through
an angle of 165°

Determine

i)  The discharge through the turbine (m>/s)
ii) The diameter of the penstock (m)

ii1) The diameter of the jet (m)

iv) The hydraulic efficiency of the turbine

Sketch the velocity triangles at the inlet and outlet of the runner.

5. ek 3EYH (SI) 9 3 STRIE B 9GS Bk, FUTET Sseer (CI) 5919 H 77 %1 %9
w1 s @ 2| [40]
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The factors that promote detonation in a Spark Ignition (SI) engine tend to reduce
knocking in a Compression Ignition (CI) engine.

Critically examine the validity of this statement by explaining the fundamental
differences in the nature and mechanism of knocking in S.1. and C.I. engines. Further
discuss the methods employed to reduce knockmg in C.L engmes

6. Terforror ufteeror Y swenfirer vre il | SeastT & e (ST atw) STl T e uiweam W
IS &I & 3T e, T A T, 3T, et 8 3 FHTaL et 3 o= T o 3|
M e = e,= e B, T giEy 6 afwamr w1 @oww (T,) e g fear s g [40]

1
T+ T, |4
R

- Explain the utility of radiation shields. A thin shield of emissivity &, (onboth sides) is
placed between two infinite paraliel plates of emissivities €, and €,, and temperature
T, and T, respectively. If €, = €,= e_, Show that temperature (T, of the shield is
given by '

1
T+ Ty |4
T, = =+

7. FATSEE-FAGU TS ht syt Hifs, s arraeT ) vy w9 9 fakan aur e
e ! = Hif [40]

Derive the Clausius-CIapeyron equation clearly stating the assumptions involved and
discuss its significance,
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