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Time allowed : Three Hours|

(i)

FeH 597 AT 8, 9 7 & 5] aR & I S /|

(Afrmem 37 : 70
[Maximum Marks : 70

Question No. 1 is compulsory, answer any FOUR questions from the remaining.

(ii) HF% ¥ & TN Y771 1 FHER 0F GIY BT F53 |

Solve all parts of a question consecutively together.

(iii) N o7 1 79 78 & IRE Ffd |

Start each question on fresh page.

(iv) 31 419137 7 37 817 ¥ 1R 7 33 srqae @ o= 8 |

Only English version is valid in case of difference in both the languages.

. (1) et ¥ 919 YaT8 WA ' 8

(2)

(a) wHATIH (b) wwEET

(c) wAC (d) farEefrs
Steam flow process in nozzle is

(a) Isothermal (b) Isobaric

(c) Isentropic (d) Hyperbolic
T TTEHT BT 9 W T (M)

(a) M>1 (b) M=1

() M<1 (d M=05

A nozzle is divergent when Mach No. (M)
(@ M>1 (b) M=1
() M<I (d M=0.5

(10f12)
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(3) Aioret # i<k gra HuTd B 2 -
o | et §
@ () ®» (3
@ (G o !
The critical pressure ratio in nozzle is
sl -1
@ () » (F)
pm. ot -l
o BYT ST PR
(4) i § rfeiqed yare & foer aftom 7 dar 2
(a) wEhEAfE (b) i wf A gt
(c) Fremmdgfy (d) o7 i gy
Supersaturated flow in nozzle does not results in
(a) increase in entropy (b) increase in enthalpy drop
(c) increase in discharge « (d) increase in density

)

W19 ZTETEA 8 G % 991 99T B § 7
(a) AT gera, Yohen R wga & |

(b) AT garaT, yehar = wed # |

(c) dTdiE & wed 2, Ysahar = sgar # |
(d) T gerar wge R, o = wean 2

What are the effects of reheating in steam turbine ?

(a) Thermal efficiency and dryness fraction increases.

(b) Thermal efficiency and dryness fraction decreases.

(¢) Thermal efficiency decreases and dryness fraction increases.

(d) Thermal efficiency increases and dryness fraction decreases.
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(6) Uehel UE 1A LET3H ! HAferepan gaqar &l 8
2
(a) cos’a (b) #
2 cos’a cos’a
© 1 + cos2a () - 1 + cos2a
The maximum efficiency of single stage impulse turbine is
2
(a) cos’a (b) %
2 cos’a cos’o.

©) 1 + cos®a (d) 1 + cos?a.
(7) Teft eTETEA g @

(a) 7 ETEH (b) o WA

(c) & am ag9ed (d) 2 TEd @&

Ratean turbine is a ;

(a) Velocity compounded P

(b) Pressure compounded

(¢) Pressure velocity compounded

(d) De Laval turbine
(8) T I Ug gagal Bt &

(a) T G&aT x Aifh e&ral  (b) TN Q&A1 x FitAeh qEl

(c) OTRE g&ian x A gl (d) Aot Q& x 3G Qe x Ak e

The stage efficiency of turbine is

(a) Nozzle efficiency x mechanical efficiency

(b) Diagram efficiency x mechanical efficiency

(c) Diagram efficiency x nozzle efficiency

(d) Nozzle efficiency x diagram efficiency x mechanical efficiency
(9) TUH TGRS TETEH F11 T

(a) EEA (b) T sren g

(c) T S AEA gl (d) UEF g

First practical turbine was made by

(a) Hero (b) Giovanni Branca

(¢) Gustaf De Laval (d) Parson

P.T.O.
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(10) ZETE &g | W: fort v o1 I fopar s 2

(a) wral S (b) Frehe &
(c) uegftfam (d) =
Turbine blade material is offenly used
(a) Castlron (b) Ni Steel
(c) Al (d) Brass -
(11) i faftrt & frs & FemA BT 2
(a) wefifes & (b) waf=H
(c) forega Faeh (d) wfaeR W@t d
Heat is transferred by all three modes in
(a) Refrigerator (b) Condenser
(¢) Electric kettle : (d) Boiler furnace
(12) ®ied dieesiy Fraas H FE s @ ¢
(a) e/ Hfeas |, (b) /A, . Heaa?
(c) /A2 a2 (d) E/A. #2 Hee
Which is the unit of Stefan Boltzmann Constant ?
(a) J/m?K3 sec (b) J/secmK*
() J/sec m?K?2 (d) J/secm?K*
(13) u&ﬁr%maﬁwqémﬂmﬁm&qém 2, @ fafee & e g
FSHTRIOT FHIITA BT &
® —r o)~
log, G“:—l] log, [:—J

(c) W (d) (R,-R))

If R, and R, are the outer and inner radius of cylinder, then heat conduction
through cylinder is proportional to
1 1

(a) A (b)
loge ['E—J log, [:—;J

g
(c) T (d (R,-R)
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(14) Frfirepan qomeed 2

(a) - (b) T fepTor

(c) FaER feptor (d) wrETH et

Longest wavelength is

(a) XRay (b) Gamma Ray

(c) Infrared Ray (d) Ultraviolet Ray

(15)

(16)

T GiEe et 1 =i B v, @ ame B r, % fore e 6 mrer s
&t

n+rn

@ (b) Afr +4/r,
rr,
(c) ntn (d) A/rr

Mean radius of heat transfer for a hollow sphere of inner radius r, and outer
radius r, is

o i
T ®) i+,
r,r
& =F @ rn
HAferraTse el v Iam B

(a) wuid vare s fafwfm (b)) faudia e sen fafmfE
(c) wavarFwfafmfm (4) fgfRfea e fatmfm
Automobile radiator is example of

(a) Parallel flow heat exchanger (b) Counter flow heat exchanger
(¢) Cross flow heat exchanger (d) Recuperative heat exchanger

(17) THA.H. 3.2, &1 9= S91e) B 8

(a) Wi yarg wo fafmfim (b))  wTe ware e fafamfia
(c) faula yare som fafmfm () A HE
LMTD is larger for

(a) Parallel flow heat exchanger (b) Cross flow heat exchanger
(¢) Counter flow heat exchanger (d) None of the above

P.T.O.
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(18) Hftreraw Ieqsy &mar & quresd &ars s 2

(a) @i fm g (b) Trats g gm

(c) o= fmgm (d) IHa Fieeamy fam gra

The wavelength for maximum emissive power is given by

(a) Planck law (b) Kirchhoff’s law

(¢) Wein’s law (d) Stefan Boltzmann law
(19) ue fyvg i It amar fnfr et 2

(a) Tz #iwFaw (b) @TIHH T

(c) e i (d) I Tt |

Emissive power of a body depends on

(a) Nature of body (b) Temperature

(c) Physical properties (d) All of the above

(20) w9 Fufys § arafys fafa g

(a) FgIvEeagE - gz (b) IIHvEEE T + Praw e
(c) AGASHAITE + Mg (d) AGHUSHE TE — A T
;&ctual vacuum in a condenser is

(a)  Atmospheric pressure — absolute pressure

(b) Atmospheric pressure + absolute pressure

(¢) Atmospheric pressure + gauge pressure

(d) Atmospheric pressure — gauge pressure

(21) w9 wifes 5a= & gufaa &
(a) WT9 % FHLT YT | gfg Bl R |
(b) WY % 9ve g § HH A R |
(c) Frbma o &1 aToHE HH B R |
(d) 390 ot
A condenser in steam power plant
(a) Increases expansion ratio of steam.
(b) Reduces the back pressure of steam.

(¢) Reduces the temperémre of exhaust steam.
(d) All of the above.
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FIHH T % fagia W HHE HE qren arg 7 B
(a) USAEAYTH | (b) SEETE T
(c) T T (d) ¥ ARE
The Air pump is working on principal of centrifugal force.
(a) Edward air pump (b) Lablance pump
(¢) Ejector pump (d) None of the above
a1 959 1 Hftrehan SR d g 2
(a) WURFERE (b) Frwras gafom
(c) S Zafor (d) §E ZEfE
The size of air pump is largest in
(a) Jet condenser (b) Ejector condenser
(¢) Regenerative condenser (d) Surface condenser
Zafir & arg e &
(a) Tt gaa s 2 | (b) UvEETEEZAIR |
(c) HERUIEGAIR | (d) o7 EaTaed R |

Air leakage in condenser
(a) Increases vacuum efficiency (b) Reduces back pressure

(¢) Increases corrosion (d) Reduces air pump capacity

s gafvr fr shaem st Aferamat # awar @ v wia Aferaati % =mi AR &t 2,
FEAT 8

(a) YR ZafmE (b) g FERE

(c) amsafe gafe (d) 3= a1 JUR ZafoE

A condenser where circulating water flows through tubes and surrounded by
steam, is known as

(a) Jet condenser (b) Surface condenser

(¢) Evaporative condenser (d) High level jet condenser

PIT'OI
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(26) Tt & == o e ofte o Tl ot ffr 2 7

(27)

(a) e S (b) FER S

(c) repfae Sfiqer gt (d) qqﬁnsﬁaa:rgﬁ

Which is effective method of cooling water ?

(a) Colling ponds (b) Spray pond

(c) Natural cooling towers (d) Artificial cooling towers
e et &t av @ frg ik st @ 2

(a) 9Y S AIHH T . (b) g H e A W
(c) IFHITW (d) 390 gt w

Rate of evaporation of cooling water depends upon

(a) Air temperature (b) Air Relative humidity
(¢) Velocity of air (d) All of the above

(28) faferve & fore i gramer &1 e 21t 2

(29)

2k k
w5 ® ;
h 2h
) 3 g
The radius of critical insulation for cylinder is
2k k
(@ 7 ® 5
h 2h
© 3 @ ¥
HaEA FI FS0 g HArewan gt
(a) IWH (b) z@H
(c) Maid (d) frafad
Heat transfer rate by convection is maximum in
(a) Solids (b)) Liquids
(¢) Gases (d) Vacuum
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(i)

(1ii)

(iv)

v)
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TR yaTE S fafaatis | wafaesar g @
f<g NTU[] Cmu] l_e_NTU(!w‘E'_m:LLJ
(a) (b) =
[1+CminJ I+EI;':-E-
Cmu
Cos R
l_e—NTU[H-C—:‘lﬁ-] l—eNn(HfﬁE‘L)
(c) = (d) e
] - Zoin ; ] - ghin

Effectiveness for parallel flow heat exchanger is

- +C_m‘!g_ Cmin
l-e NTU[I Cmax] l__e’NTU('"F;E]
(a) - (b) -
[l 3 min J 1+ Cém"::-
max
Ci Cui
l_e-NTU(HF:“m-) l_enm(nﬁ] :
(c) I : (d) ¢ (1x30)
] - ghin - Goin .
7Y FI5e & ded 1 wif<e grd guEE |
Explain critical pressure in reference of steam nozzle.
31T ua wfefsran Zarsl & Gt @1 fod /913 |
Sketch the impulse and reaction turbine’s blade.
9T ZAfT % & 9 H1 qa1sy |
Give two main functions of steam condenser.
Y FSHT0T T ! afeia SHif |
Define overall heat transfer coefficient.
fafer & e fram = faflae |
Write Planck’s law of radiation. ' (2x5)

PITIO.
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3. () fagifem e v e & fog sif=e g srguma fs 26 -

(i1)

(ii)

B

)"_I,Grﬁnmmmaiaszl

P, (2
n+l1

P,
Prove that the critical pressure ratio for steam nozzle will be as following :

n
P 2" TR
P, \n+1 , Where n is index of expansion.

w19 At & faft= s fafian |

List the various applications of steam nozzle. (7+3)

T < S T B WY 15 TR T F 250 °C a9 T NGH F 0 2 | 79 2w
0.12 aR & | e gan & : e R 0.9, e 3 Ui 0.8, Frert For 20° T
mhawaﬁmﬁmmtt%nmmqmﬁnmﬁﬁq:

(a) IR fEw =1 areg = 750 finft, & o =% wfy Rz § 1fy
(b) HoTH 2&aT
(¢) UGz

A De-Laval turbine is supplied steam at a pressure of 15 bar and temperature
250 °C. The back pressure is 0.12 bar. Given : coefficient of nozzle 0.9, blade
velocity coefficient 0.8, nozzle angle 20° and symmetrical blades with an angle

of 30°. Draw the velocity diagram and calculate following :
(a) Speed in RPM if mean dia. of wheel is 750 mm.

(b) Blade efficiency

(c) Stage efficiency

mmmwmﬂﬁmmmaﬁml

Explain working principle and operation of impulse steam turbine. (6+4)
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wgag a1 uq 6t el &1 afem au A |

Describe the working of Edward air pump with neat sketch.

wferwraTd SuR gafims qun FamET SETd SuR Fafe § ge S w6y |

Give main difference between counter flow jet condenser and parallel flow jet
condenser. (5+5)

Zafom @41 8 7 W gafs 993 & gy sragal &I o g awene |

What is condenser ? Describe with sketch, the main elements of steam
condensing plant.

Wi yard taes gst i fo g wwemse |

Explain natural draft cooling tower with diagram. (5+5)

7. |uR yarr s At w1 o afea avia i aon % g e qeew
(Tt wH. 21,9, T S 1 g wiiya i |

Describe parallel flow heat-exchanger with diagram and derive formula for finding
Logarithmic Mean Temperature Difference (LMTD) for it. (10)

8. (i)

(i)

T AR F TR GRI 1 TR ) GHTET |

Explain the heat transfer by conduction through composite wall.

W19 ZTETEH & &8 GgUe &l GHHsy |

Explain pressure compounding of steam turbine. : (5+5)

9. fom m wftrea feoaforat ferfiae -

Write short notes on the following :

(O]

(i)

grd= wfafsran camg

Parson’s reaction turbine.

faufia warg a«1 gafo

Inverted flow surface condenser.

(iii) WIHA deewi fam

Stefan Boltzmann’s law (3+3+4)
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