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THERMAL ENGINEERING&HEAT TRANSFER

一

躙 ホ朦 】都両ヽぃKЧ

(a)で睫命Ч。■争H゛ ■●
=|(b)

0で 満 哺 π薇 輛 ■ o
Duc to friction in stcam nozzlc

(a) Enthalpy drop rcduccs   (b)

(c)  No cfFect on Enthalpy dHp  (d)

¨ Чo■ 倒照:台 ЧЮミ1

30市】さ●ヽ ■

Enthalpy drop incrcases

Nonc ofthe above

1rrfu*-ta sio , ro
IMrximum Marks : 70

it, r, setcaw sM l, t)qttffiar*ardffi r

Note : Question No, 1 is compulsory, answer any FOUR questiow frort the remaining.

0l s+$ ew * €tfr qral6l fraa( q6 aet 6a frffi t
Sobe all parts of a questiott cohsecutively logether'

6i, edse|q T.lil !80e7@Affi /
Shrt each question on lresh Page.

@) sfr ttqsl I sar aH fr futft t siM WEn fr qq t t
Only Englkh version is valid in case of difere ce in both the languages.

1

¢)油 ■N゛
'●

・Mメ q、 ■いRЧ ミ

(a) qlc6Eqrlft

(c) qNEI3=IAFrrIFl

Reason for supersatulated flow in steam nozzles is

(a) High velocity ofsteam (b) Low velocity ofsteam

(c) High temperature ofsteam (d) Low temperatue of steam

G) qrq6ftqrrft

1ay vrvorfrcarwn

(l oF12) PTO

104
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(b) less

(d) None ofthe above

10″

13)｀W編 い` 耐際ぃて阿―_t可 Ⅶo:ミ

b囲 O  o閣 0
0囲0  (o闘 0
Critical pressurc ratio for stcam nozzlc is givcn by

O日0  (D(祠り

000  (om(→
“

)Ⅷ 詢 g'お ね
「

可 IFI事 さ 対 岬 お さ

(a) aやて‖針、口う         (b) ― ●lII,

,(c)|ぉ R         (d)"漱 うさ哺は■

In stcam nozzlc Mach nunberis morc than onc

(a)  in COnverging part        (b) in diVerging part

(c) at throat (d) None ofthe above

(5) 3椰き「てo輌寺1'51湖D中呵マR暉に青ヨ
'su・

|,口雨●嗣

0■ 。qく 前 さl   o輌 諦
=1

(C)対 Ki O希 ミ|      (d)赫 ,含■N■
Friction losscs in ilnpulsc turbinc in comparison to rcaction mrbinc arc

(a) equal

(c) more

(6) ずヽDFΠ
`Qtthi、

円¬日H。、Ч:マ讀πミ

(a)橘 ¬u椰

“

奇葺     (b)稀 J¬。ぃぃ轟青

(C) ●u可 0■■奇→輔 ,  (d)赫 ,さ澪、■き

ExpansiOn ofstem in rcaction turbine takcs placc

(a)  Only in mOving bladcs

(b)  Only in fIXed blades

(C)  bOth in iXed and moving bladcs

(d)Nonc ofthc abOve
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(7)Ⅷ
`m景

可 q響中

'可
可 。ぃ。[さ

(a)前 qζЧq・I調        (b)甲 q§Ч中国

lCl蒻 ―前 q響申 佃   

“

)漏 輛

Compounding oFsteam●Ibinc can bc dollc by

(a) Ve10Ci,COmpounding

(b) PrCSSurc oompounding

(C) PrCSSurc Vclochy compounding        '

1042

(d)AH oFthc abovc

(8)T下 'Wtt ugHで
1含 Ч゙、市機 命輸南銅 ミ

(a) efu@r+a (b) ltdPrF'qr 3iII

lCl躙 爾 含:uqЧ     o)Ⅷ 前 3・2-

Hcating proccss ofd,Steam abovc saturation tcmpcraturc is kllo、 vη as

(a) Supcrsaturation now     (b) Degrcc ofrcaclon

(C) BICCding oF stcam       (d) SupCrhealng oF stcam

(9)細■南 ねwう F"円・哺 莉T,ゃ RⅥ さ

talて輌 赫 t     O 対岬覇 ЫHttt

“

)ヽい。針訂爺 竜   
“

)漏
'さ

゛ ■

Main rcason for rchcating of stcam in stcam turbinc is

(a)  TO increasё  cfflcicncy

(b)T00btain morc work

(C) To increasc dryncss fraction

(d)  Nonc oFthc abovc

(10)0さ蒻赫 諭昴漏融ζ輌 きRさ

(a) 1-2 cos2 α           (b) cOS 2α

(c) 1+2 oos2 α          (d) cOS2 α

Maximum cFrlcicncy OF Dc‐ Laval turbinc is

(a) 1-2 cos2 α          (b) cOS 2●

(c) 1+2 cos2。            (d) cOS2 α

PT.0
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(11)。 dC ttfヽ■ヨ,,■(積中F gr[。 ,'R術 J'su"[1                 ‐

(a)臀 Klantl      (b)ゃ Htttl

←)qく I"ヽ n゙tl       (d)3ハ市i含 |ヽ■

Initial cost o,surfacc condenserin comparison tojet condenseris

(a) mOrc             (b) lCSS

(C)equal        (d)Nonc ofthc above

(12)赫 督■ ｀ m、Ⅶさ

(a) Frqf(q&r-dr sq d qr+'fr r (b) cq* ftia qrqr lrft 6 srqymdr $,ff r

(C)ス qЧJ奇 驀 うH● 爺 輸 |(d)轟 稀 輛

Due to lcakagc orairin condc¨ cr

(a)VaCullm crldency wll dccrcasc

(b) MOre powcr will be requircd For pump

(c) Ratc ofcondensation will dccreasc

(d) Al oFthc abovc

(13)刹｀ 神`れヽぃKЧ ,w罰 メ燎ヽЧ郡

(a)●Hき mヽさ 1     (b)対崚:0■口,ミ l

oπ 薇 磁 轟 お き1 03編 う含薇 嘲

Due to usc oFcondcnscr cxpans10n work OFstcam

(a) becomes less (b) becomes more

(C) nO effect on t       (d)Nonc orthc abovc

(lo補 甲 蒻 ヽ諏 抽 m雨 っで。同:ミ

lal可特桶 蒻     0)輔 蒻

1c; ft<ia <re

The pressure measured above the absolute zero ofpressure is termed as

(a) atmospheric pressure (b) gauge pressure

(c) absolute pressure (d) vacuum pressure

“

)は 耐
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(15)藤諭口さョ城Ч円oこ oさ

talヨ國 可       bl赫

(C)(a)。 (b)a→        (d)3m市 ,ゃマ調博

From condcnscr、vct pump rcmovcs

(a) Dl,air            (b) C° ndCnsatC

(C)  (a)and(b)bOth           (d)  NOnc ofthc abovC

(lo嚇 メ爛。
― ■ ■ 町 叩 urЮ 綸 薔 ヌq呻 喩 雨 ゛ 哺 s。」,'―

(a)軸 anさ |       (b)・ H゛甫さ|

(C) qoqヽ 爺゙さ|       (d)3ハ市うや■N■き

ヽlaintcnancc COSt Or Natural draft cooling tOwcr in comparison to McChanical

drallght cOoling toヽ vcr iS

(b)  lCSS(a)   JnOre

(d)Nonc ofthc aboVC(C)  Cqual

(1⊃
qu?qゝ q● 編aず,漏メq同 喩雨゛n su■

'

(a) メロtu」 1即 。ね ミ1    (b) ・ Hい円■哺 き|

(C)(a)。 (b)a甫        (d)で m市
'含

●Na

Forccd dran c。。ling toヽVcr in cOmparison to illduccd dran coOling towcr

(b)  haVing lcss Vibration(al qutC in Opcration

(C)  (a)and(b)bOth           (d)  Nonc ofthc abOVC

(18)“含倒嘔 ぃれ
―

キ HH¬面 Ⅵボ

(a)薇           (b)い Чく

0調      oヽ ぜ 晰

Thc mctal、vith highcst valuc ofthCnllal conductivity is

(b) COppcr(a)   StCCl

(d) Aluminium
(。)  SilVCr

PTO
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0カ 苅 輛 印 奇 赫 Q=KA〔
1~り

'議
、 奇 珈 珈 さ

●)油 赫     ●)論 ¨

(C)可■■●oいoI       (d)6Ч I●T―

Ill thc hcat transrcl cquatlon Q=KA (11~t2).hc lclll1 7き
ξヽkn。、vn as

(a) Thcrmal rcsistancc      (b) Thcrrnal cOclFlcicnt

(C) Ъ crmalもOnductiviけ     (d) Hcat trallsfcr

(20)●Ч or― 奇π喩静回Q=σ AT4弔軍m■ さ

(a)輛豪 前｀口    ●)a前 爺

“

m赫
(C)ヨ0ち日f油■       (d)事由市,さ■Nヾ
Tllc hcat transfcr cquatiOn Q=。 AT4 is knO、、■as

(a) Fouricr's Law          (b) Stcfan_3oltzmann EquatiOn

(c) Ncw10n's Law        (d) Nonc ofthc abOvc

(21)f織は ヽ舗 ぃ綸町奇調漏 傑可ま,さ

(o妾        .)干

“
)妻        

“
)千

FOr cylindcrthc critical radius OfinsulatiOn is givcn by

・ )妾        。)千

・ )姜        
“
)希

(22)ψЧl o¬薫勲呵
'頑

,●■キョTR゛
“
さ?

(a)斜蒻、可鋪      (り 
…

葡厳れ鋪

(c).nT前 斜四      (。  赫 前 勲 h
As pcr which laW hCattranstcr takcs placc?

(a) KirchOFrs iaw         (b) sccond law Ofthcrmodynamics

(C) Wcin'siaw           (d) Firstlaw Ofthcrmodynamics
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1231■ 計耐濃諭 ■r2・噸詢 ¬けRTゼ eヽf白 さψЧI・噸・ 前紬 ゴ漱ロ

3mさ ―

(a)   栽

(C)   幣
The thermal resistance of heat conduction through a hollow sphere of inner

radius rl and outer radius 12 is given by

(b)

｀
       (d)

irh,,

4rKrl12

rr^- r.)

4rKt,r)

(a)詰

4π K rlr2

0 ←〕rp

(b) 4π Kr]r2

0紀

(24) seT frhqrq; * ftd di'r qlq alqqE ii-fi fflr crfi t

10g(△V嵐,

ふi AtO

AtO― よ
i

b鋼
(C)

(→

LMTD(Log Mean Tcmpcraturc Diffcrcncc)FOr a heat cxchangcr is giVCnけ

1。g(ふy△1)

△tO― Ati

AtO/雄
i

b側

log(Atyょ )
(b)    AtO_△

、

16g(△ty嵐)
(a) ょi_AtO

０
　
　
　
０

PTO
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(25)NlU爾 赫 さ

(a)ヨ師楡豪莉裁n―
(C)F"研甫n―

(a)   ,II[

(C)   
ホ

(a) q=l
(c) p= I

(a)   

―
(C)   ¨

(a) Absorptivity

(c) Transmissivity

NTU mcans

(a) Number oFTransfcr Units (b)

(c) Numbcr OFTOtal units   (d)

(26)m ψЧl劇 Hm、ЧもЧlぃ 莉 HИいさ

(a)   叢

(C)   瀞

drqqB F6Eq] A isr
sc+6in+{id

Number of Tempemture Units

None ofthe above

(8 of12) 1042

０

　

０

Ｗ覇い
ｂ

Unit ofconvective heat transfer coefficient is

(d) #
(b)  議
0轟

(27) 3drR q., p E I Hrm, 3rs{iwdr, c{rq-d6-dT npn cr(Tq-dr i A que qR + ftA

(bl τ=1

(d)α +ρ =1
If α,p and τ are absorplvity,renectivity and 

Ⅲ smiSSiviサ reSpecdvely.伍en
For vyhite body

(al α‐1            (b) τ‐1

(C)ρ ‐1        (O α+ρ =1

(28)儡令て電可コρ南 、蒙品 中面ヽ_哺 πきさ

0)…

(d)―
Ratio ofemissive power ofa body and black body is known as

(b) Rcnectivity

(d) Emissivlty
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(29) drftq {{ffi ff 3rEPIr ii ffi eq ff 3f,q{ilYstdr

iul eodo-miwroffit r 1u) re**'mi6qtfit t

tct rsfoar + c<rs{ td t r rar lctfi i i +l Td

In a state ofthermal equilibrium, absorptivity of a body is

(a) more than emissivity (b) less than emissivity

(c) equal to emissivity (d) None ofthe above

(30) +{+ ftqqE{R

ta) lmT - RIIis ,0, f =e"*

r.r fr= Rnr+ (d) lm2r =R..i6

According to Wein's law

(a) ).m[=constanl ,b) T="on"tn'

1"1 fr="on.t nt (d) 1"m2T = constant (1x30)

z, f+qdsr*nq:

Explain the following :

1;,) rftR'ar :iv

Degree of Reaction

(ii) rqFnfff{qt(Eq-dr

Vacuum efficiencY of condenser

(iiD gql fri{cq-6 + tT+ iirr clq qcr{ 3r<(

Log Mean Temperature Difference (LMTD) for heat exchanger

(iv) rrtrtw 4Tf+re

Fourier's law

(v) 3rEfd 5qs

Shape lactot (2x5)

P.T.O.
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3   (i)

(10 of12)

friction :

(a) Blade angtes

(b) Power developed

(ii) zGnifi q'r qrfiE{urffft+ aefi {{$.r scc],r ftfuS r

Classifr the turbines and write their applications.

4. $qiina+r,rftd Erqcrdsi{rdq,{++ffi qrwrRaff&q 
r

Derive a formula to find critical pressue mtjo for steam nozzle.

事 3-。 円。 出 市 論 20° 前 嗽 蒻 麟 ,哺能 o9oo″ scc n tt R 05

kg scc諭 蘇 さ 椰 1月。.諭 研 針ミ 1我 、u争 前 繭 可 鋪 ● て前 q劇 q、 き 納

0ヽや 楡 400m7scca命赫 爺」‖υЧ哺 耶雨 謝＼ _

(al ヽ。● ● 10r

(b)。●
"耐

希

A Dc Laval turbinc reccivcs stcam at the ratc ofo 5 kg7scc and spccd 9Clll mノ
scc

through a no2Zlc at 20° angle lf the bladc anglcs at iniet and exit arc thc salne

and ulc bladc velocity is 400 m7scc Dctelllline thc f0110wing ncglccting thc

1042

(6+4)

(10)

6

5 0)

(i) qmft-r# strtrfrr t er€qqrg qrq *rqfi Sfuq r

Describe Lablance air pr]mp wirh help ofnear skerch.

(ii) {mEd r{rd {hd€.i gd d fte em ergaq I

Explain forced draft cooling tower with figure.

emt{ff y-{t€ ild f-qfue mr ftz v+61 ffi 419U,

Describe rhe doumflow surface condenser wilh sketch.

sqR{lrrm q-dfrr*+6ffiu}fu** s-(I{rdr ERrqD,-gEq I

Explain the working ofa high leveljet condenser with the help ofa sketch. (5+5)

(5+つ



ノ

ME303                      (110F12)                    1042

7 (1) 却 ■喘10mF訳可I叩ヽ uHヨ 啜ヽ 1

(ii)。 uヽく自Rさ o・ Чヽョ回 ●Ч l u旧昨訳可 洋含 ゛可 ミ ?uHョ 崚ヽ |

HO、v hcat transtcr takcs placc through a planc、 vaH by conduction?Explain  (5■ 5)

8.sqrfrftq{ssrqrfifi(grfifuqlft?dr{rs{slkdssR}cqrftf+n+*dixrffi
qr qdq*ftq t

Classify heat exchanger. Describe the working ofregenerator type heat exchanger with

a dia$am. (10)

e. ftqc{dfsg ftlqFrsifrlqq, (dt$ t)
Write shon notes on the following : (any two)

(i) ftF{li6srftqc

Kirchhoffs law

(ii) 5qr€-+6 8ffidr

Total emissive Power

(iii) qrcEI ft'Sqvr

Bleeding ofsteam (5+5)
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