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INSTRUCTION :

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 addition, 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.

The pages are reserved for each section and their respective questions in the answer
booklet. The candidates are instructed to write the answers of the questions reserved
for that question only. If the candidates do not write the answer of the question on the
reserved page, then the answer of that particular question will not be evaluated and the
entire responsibility for non-evaluation of that answer will be of the candidates only.
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1. ws vty =i gorell R semn g C = 0.04 T2, J/K IR°4 § 600K 81 7l aftersr =
TUHE 300K & a Fe wurrelt & W @ ot 3tferas S T EE S| [10]
TOTTEA]
T, =600K
Q, = 2520 x 103]

@ |ow

QI”W
afedsr
T0=300K

A finite thermal system having heat capacity, C = 0.04 T2, J/K initially at 600K. Estimate
the minimum work obtainable for thermal system if the surroundings is at 300K.

System
T,=600K

Q, = 2520 x 10%]

@ v

Q1 -~ W
Surrounding
T,=300K

2. UH.3TE. S IR H).7E. S99 § 9T ST S60d Y aTel Teeh] I 9T 9 T SaiEy |
[10]

Name the components or parts which normally give trouble in the SI engine and in the
CI engine.

3. U GUTR o SNAeH 9T o1 ST o e Wil o foem %) sfaseref amageges ot
T HIA T QoHTEE @I =150 [10]

Discuss the various loads for estimating the cooling load of an auditorium. Draw a
schematic sketch only of a winter air-conditioning system.
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4. T @i B ggE 8 wmeE s iisraes % wrEkigia )t w3 ge aet & w1
1 HEW T THIEY | [10]
With the help of a sketch, discuss the working principle of boiling water reactor and
explain in brief the function of main elements.

@ug - 9 / Section - B [4 x 40 = 160]

. a) U g o St 3173 =eh W i S T ], SO faeist 2 200 mm 3R R
250 mm #| foeata aegw 1570 CC B 917 AW o&al 91 shifvg| o1 % g
C, = 1.004 kI/kg K 3R C, =0.717 kI /kg K 7H #| [20]
A gas engine working on the Otto cycle has a cylinder of diameter 200 mm and

stroke 250 mm. The clearance volume is 1570 CC. Find the air-standard efficiency.
Assume Cp, = 1.004 kJ/kg K and C, = 0.717 kJ/kg K for air.

b)  Iuyer Yl o wEEE @ IR-EE T -3 SO shi SR S GHITE
[20]
Explain with suitable sketches the working of a four-stroke spark-ignition engine.

2. a) U fRr iy geaum o o ador o g fomar sran 1 U et 0.3 m3 3
0.105 MPa & 3ifem a7awer 0.15 m? 377 0.105 MPa @, ST SERAT & S0 gere
TR Taan 81 wisean % S 1 | 37.6 kJ HSHT o1 TG 8T &1 6 6 SAaften el
¥ fopeT aftere giaT &7 [20]
A stationary mass of gas is compressed without friction from an initial state of
0.3 m® and 0.105 MPa to a final state of 0.15 m® and 0.105 MPa, the pressure

remaining constant during the process. There is a transfer of 37.6 kJ of heat from
the gas during the process. How much does the internal energy of the gas change?

b) FeHATTaEh! % et Feam & Sieya-dte i waifiem st ot gy ot s =
TRl T it [20]

State the Kelvin-Planck and Clausius statements of the second law of
thermodynamics and estable the equivalence between them.
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3. a) U g ey Rrweht Htiafes =@ (1LD.) 10 em 3 @l =@ (0.D.) 11 em 8, i T
TR e / gt T B, ek e Sretsdr (k= 1 W/mk) 81 99 S aaeH 3R
NG T ATTHH 3HAT: 200°C 37 20°C B 3 $geieH wag 3R ga1 & o9 dared
ST ST 70T n = 8 W/m?2k & @ 3goisr o1 fefemar teaa wma i) go
1, W % 7T Ted o Wil Hiet e g1 ST el |eag w1 ATaH Fie ehiforg| 91sd
gl & uftrder Y gter &l [20]

A steam pipe, 10 cm 1.D. and 11 cm O.D,, 1s covered with an insulating substance
(k = 1 W/mk). The steam temperature and the ambient temperature are 200°C
and 20°C, respectively. If the convective heat transfer coefficient between the
insulation surface and air is 8 W/mZk, find the critical radians of insulation. For
this value of r;, calculate the heat loss per meter of pipe and the outer surface
temperature. Neglect resistance of the pipe material.

b) Wiegw Trgyy i sarean Hfvw) w1 s 3T W HiE ufoEy 37 [20]

Explain Reynolds analogy. Is there any restriction on its use?

4. a) 100°C oY ™ T eie W YATE & o7 3iea o1 TG0 O 1 3 cm 91 a
sl Tete shl AR -aw fagre 1 et ek Tt e, S 100°C 91 o |99 H off|
Teh TOET0T H T o1 YRR aasH 210°C 97 371 5 minute § @99 40°C 1€ 71| 36
ferfer o foTu e wenmieReT 1oTTR ST <RIRTT | 16l 6 19T & « B p = 9000 kg/m3, fafre
Fe1 C =0.38 ki/kgK, k = 370 W/mK. [20]

The average heat transfer coefficient for flow of 100°C air over a flat plate is
measured by observing the temperature time history of a 3 cm thick copper slab
exposed to 100°C air. In one test run, the initial temperature of the plate was
210°C and in 5 minutes. The temperature decreased by 40°C. Calculate the heat
transfer coefficient for this case. The properties of copper are p = 9000 kg/m?,
C=0.38kJ/kgK, k =370 W/mK.

b)  20°C amE et ga1 134°C ara9T i ush 1 wure wie & |y 3 Wi ufy aws Hi
e & g W B wie 1 werg 2 fien TR erE 1.5 Hiet 1 wie % 3w R E 40 9.
o0 W FRgIerm e aT3E! Tt i Hiers auT fenm - Thawr TuTes =i TUF i) 20°C
v B 6l wRAEfes frepifad 15.06 x 1078 m2/s =it 1 wehel Bl [20]

Air at 20°C is flowing along a heated flat plate at 134°C at a velocity of 3 m/s.
The plate is 2 m long and 1.5 m wide. Calculate the thickness of the
hydrodynamic boundary layer and the skin friction coefficient at 40 cm from
the leading edge of the plate. The kinematic viscosity of air at 20°C may be

taken at 15.06 x 106 m2/s.
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b)

b)

THTE 3T TS o1 <hY g wisean & genyy sfer w1 87 [20]
What is the basic difference in the combustion process of SI and CI engines?

P Ry @ o ared 27 forer Tt @ wee 27 o R orR T 8
=g ? [20]

What is meant by 'delay period'? What is the importance of delay period? Should
the delay period be zero?

T HERITA I9 o TR 7 STedl o9 1.2 et 8 3 geem 3wt 1800 Fretom i
g B €W qrY I5M o 1w fopan St @1 313esie W s afy Y fesn &% @y 150°
T SIVT ST & 3T e < 1 2000 rpm &1 et 371 2.5 m/s 81 saht i st
$ifem | [20]

The impeller of a centrifugal pump has outer diameter 1.2 m is used to lift water
at a rate of 1800 kg/s. The blade is making an angle of 150° with the direction
of motion at outlet and speed is being 2000 rpm. If the radial velocity flow is
2.5 m/s. Find impeller power.

Fuer SETET w1 79 oA/, S 12T B2 & siatd s wed 81 G oure %1 0.35
T 81 TR 100 r.p.m. W I @ R | AfE 311Seeie T TR % = AR 1 9 iy 150
2 3 yeTg A 0.6 7, [20]
i) TRH e

i) o9 %1 =W 3N

i) U HTeAy | vaTE §7 i)

ST T gui 1 37 0 & S B

The hub diameter of a Kaplan turbine, working under a head of 12 m, is 0.35
times the diameter of the runner. The turbine is running at 100 r.p.m. If the vane
angle of the extreme edge of the runner at outlet is 15° and flow ratio is 0.6, find

1)  diameter of the runner
i1)  diameter of the base and
111)  discharge through the runner

The velocity of whirl at outlet is given as zero.
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7. Teafofad oei i smen i)
Explain the following terms.
a) YIS §E AOHE R G SoF qOHE FE? [10]
What is dry bulb temperature and wet bulb temperature?
b)  3THEE FTaTEeH SR eifies arayge- § St T H [15]
Differentiate between the comfort air-conditioning and industrial air-conditioning.
¢) Hve SEAl AN STl S § 99T AT & 7 UTRI T Wi aieArie il [15]

What is difference between Nusselt number and Biot number. Define Grashof
number.
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