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(Therrnal F ngineerin g)

Tirne: Shrs i- ^ ^...r D
-, ^^-+^i-c trr/n nrl'fq A :lll(l D.

Notc: Tlris qrrestron paper contains, tuo parts A and B'

part A i, ;;illiory rvhicl', .orii., 25 rttarlis. Ausr't'et all qLtestrous tn

consists of 5 Units. Ans\r,er u,11 on. fUll qLrestiotl ft'otr eaclt Lrllit' Each

l0 tllarlis and may have a' b' c as sub qttestions'

N{ax.Marlis:75

Part A. Part B
qLtestiotl cart'ics

5 x 5 Marks:25T'AITT - A

0R.

1 .a)

b)

L/

d)
,e)

S'orv rltlt rlie 
'rdial 

ltelt cortdttction tlrrotrglt lL ltollou 'r lindcIdcIctid: ott the logarithnrio

,r.un ot.u of the inside ar-rd outside surfaces' L5l

l5l
deriving the

l5l
l5l

olr tt verlical

L5l

[fftli:: liill,'lii.i'if ;:".' T:]l:'ll:l::':ii.]l: ;,:'lli.,l:''l"l,li1).0 ,,,ltXplatn ll-l Osttttr' ,l':'"'^"':l'""" 
_",^.^^, "- it LrtiliZecl

;;l;t;.r the prirrciple ol climensional horlogeneit)'' Ilo*' ts

dimensionless grouPs?

plate.,

PART - B
5 x 10 Marhs:50

dll-nellslonlcss Bt\rLrP) , ..,...-.-r ..,.,.,,,.r

;;;;; i; ;h. s i gi, i fi c a n ce of com b in e,! t""';::1-lllf 
, l] :::l: i::i H' :il.bxplatn Ine slglrttrudr. 

sselts llieor')' o1'tllrlr condensatiotl
DiicLrss the assumptions utade in the Nusselts llleol'\, or rrrtrr

2.a\ Can tltis prove llot only not effective
; lD stead.v state heatb) Dcl tt c tlic

gettcl'fl( tott

but also counterProdLrctive?

ccucittction eqLration tbr a

DiscLtss.

slab rvitll intel'tlal heat

[5+5]

J. Determine the current in antperes--tl'li, 
'-t ,11:::: ":ll]'?:"11,::lilil:Tr:i;:1.:l]::f:illi'-),i'.;:'il1, 'iio'1,"1i:i$!:l::l2;:''i;]1::,1'l::ji:\::J$XlT: ;:l:ffill I,.yfiIl;,IJl,l;.:'ff1".'"t'i" '"i'":ll:jlllr,l,n:^i:i',',i' 

sL bmergecr 
"',iJ;"'ou0l

:ii ?[$Ji:'il"J::;iH:l[#;;^;'i"'"'rn "i 
e n t o 1' 4 0 it \\/ i,2 r(

De fine arrd explain the ph-,'sical sigrrilicanct :f ult:,:l!1.::ll':f lil]lT::4 a) 
?'lffiilH:il;ll,:i',ll"]:;\l)i,'* ; = i1-:,:l''.11,,:1.:li:ll:ll,:i:i,,:.il'TIiJl:';ilb) 
i;'i"i: i::1.:il :i': J[';il ",,;.,;;;;. "ri3: 9'i:1,'l:'!l]ll:.*i':l'l; 1*ff'l::
il;,::'i,'':,1'Jloi.:i iiJiI ;'?i[ )ti":,:::i:',1::;;:"rcien'l 

o-oo 'l1i,r''
illi::;:.';,;:";;:;';J';p;;;;";at 2 rttin arter trre sti'lrt or co'r,trs

OR

5.a) ln rvhat nediut-t-t is the lrrmped syste,m a'.otysi' nlore lil<el1'to be aplllicable: in rvatet'or

b) ii't;y':':"00.,.'0u,, or r,00 T* 1i::l:::'^l11 ll,.=,,tll,'1,,;::1,; ,[,i,;,iXi,'l';:.lt.i ,oii..t Lotlp(r brll ol luu ttttrt ..lirtrtetcr 
I l.: ll, ,-,"': ;="i]l,l 

'",,,,.,.r]i-,,, 
, 

-

l< = 3g6 w/nrK is ar a Lrrrifbrnr,.,rr.ru,l.,r. orz:ouc' lt is sLrcldenli,/'tt:i,i"ti,ij;'tl.ll;,l];

X,' J,i'rll'Lll,i"l:l;i':;ill'*';fi'l;rl,;,ll::llf1l'1.' ::,i:,,1 ,i::.llii: ffi'l::i
::1,:f.,HJi,.iJ::l [.';il'iH,i",1.'i,i,..i",' ;'r1lr^:"''1 r< Estirate ti':e tempe atL'lre o1.

air'? Wh. ?

;;;";;"t ball after a lapse of 5 minutes of immersion' [5+5]
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6. Air at a pfessure of 6 l<N/nrr and a teurpcratl,-e ot'300()c florvs rvitrr a'elocity of'r(l nris

ovef a flat ptate 0.5 m long. Estinrate thercoolirrg rate per Lrrrit rvidth of the plate treeded to

rrrr.riutaitt it at a sttrfac. oniptr.uttrre of 270C' [10]..'],..,.''.'.].|'.oR
'r sPeed ol'75 rll/s Tlre lllltc

An air streanr at OoC is flowing alons a herted nlate a| 
'o:' :'l' ..,.r^,.. r.,. ,.r. ror ,,r ,rr ,,,, ,r7.

|]';i".i,; ffi;;;0 cnr rvicie. AsiLrming rhe transitio, oi'boLtndarl' lal'e| talies Pl.Le at

11e., = 5 r l0'. calcLilatc the a\/eraqe uaiL,c ol' [l'icti0n coefl rcicnt atld heat llrtrlslL'l'

coclUcienr tor firll r.,rgrr', ot'the lrlate. Also calcLtlatc titc heat clissipatiorl fiortr the platc'

l10]

,8. a) What do you rlean by,Bor-rssinesqtre approxi'lil3:?, ' '

.' b) A 15, crn Oiu,',',",., steel, shati, is'lreaied to 3500C for'heat treatrllent' rl]he shali is therl

allo*,ed ro ;;ij; ;r.i ,; 200c) ivrrite r"otaring aboLrt its o*'. horizontal axis at ul r'prn'

ConrpLlte the rate of convectio,'l l',aa, tlausf-er fl'ortt thc slta[t lvherl it has cuoled to 100('('

f5r-5I

oi{
g. A water lreater is fabricated b),a resistancc r,l,ire rvolttld Lrnifbr.rlly ovel.a l0 rtlitl cliatltetcr.

and zl , lo*g tLrbe. The,,.rirru,.,..lt.Lnent traintni,.,i " 
Lrnilbrm neal Ir,5^or 1000 \\r/m2-

"lthe ,nur, flJ* rate'of rvhter is l2 l<g/h, arrd its inlet terlperatLtre is l0"C' Estinrate the

' ,,',,,1'ace tenrp;;rtrir" oitr"," tLrbe at exit' l10l

10. Derive an expression fbr Nussert r.rLrnrber 1or lan-rinar fllnr cortcieilsalion oll a vei'ticill

!01surl'ace. 
.It

11. what is a gray body? Derive the expresslon fbr radiation heat exchatrge betrveen tworgr'r)'

. ,urro..! .o",rnlcted'try,iingle refiactory sLtriace' L lu 
I
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