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800 W/mr. "l-he flou
value ol heat transftr

This question paper contains two parts A and B'

Part A is cornpttlsory \vhich carries 25 trarlts' Attsrver all

Part B consists of 5 Urrits. Ansrver anv one firll qLlestioll

question carries l0 rnarhs and ntaY ltave a. b. c as sitb qLtestiiltrs.
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PART - A

Lxolairt rhe funcriorr ot'ertettded sttrlaces ri itlr classillcetiott.

Airl at 200C flows over a flat plate having a ttnilortr heat flLrx of

velocity is 4 m/s and the length of the plate is 1.2 m. Determitre the

coefficient.
Explain the mechanism of laminar f-ilrr condensatior-l on a verticl1l plate'

Diifbrerrtiate betu,een forcecl and tl'ee conVectiolr heat transltr tnechatristll'

DiscLrss the various regintcs of pool boiling ri ith neat skelch.

4.

PAITT'- I}
5 x 10 )llrlis = 5u

obtain an erpr.ession lbt.the stcarlr state tcntlteIlltill-c distIibLr tirrlr ol L\\o rl itll:tlrl,'lrlt i

r.cctlr,gular lin havinu c()ltstant thelnut I e trlttlLte iir itr. I llc lllr llits lltie lirlcs:' "i i Ll

\ -tl ircitior ltrrcl is r.,,ii i,.riliiiru iii .'r- ,1 ireiii,rr ilre i'lt-c iL',r i--i.LI r; 'i .Lr l :llli' -:rl

iii,.llei.alril.c llrc l, llIri I r.e :ne ati\ cir. \ssrrnt.' iltr lrr'lii lilirt\1-'l i,rii'1 l.i'-'ili IL' l-'t lllll''
lL"r

olt
r\ lo,g cr liitcler. ol' r:Lti iLrs Li cnt initirilr ,1i -i(t. C is erlloscd ltr grtsus rll (r()()'( r" iLil :i

conVective heat transicr- coe llrcie nt o1'65 \\','nrll.,. Using thc tirllorr ing p|oPcrtt i llite s

, cleterrlirrc the tenrperartLrres at the cenire. nricl lacJitrs atld oLrtside sLtIiitcc alicr'10 trritlLttu'

;;;ri;y::rSOlkgimr. sp. hear =,586-iihg I(. thernti'ti condLrctivitt '= 19.5 \\'i'rnl( ' '\lstr
calculate the heat floiv. [f 0]

In a production facility, large brass plates of 4 cnr thicliness that are initially'at a Lrrtitbrtlr

temperature of 200C aie n.ateO by passing therr throLtgh atl o'en tlrat is rriaintairred at

loOdC. in. plates renrain in rhe oven tbr a periorl of 7 nrin.'laliing the cornbined

convection und ,-udiutiorr heat transl'er coelficient to be h = I20 Wirllr i'C. 
deternrine thc

r'Surfa.e temperatuie of the plates rvhen the,r' cotre r.rut ol'the ot ctr Lrsr,rlg lleisicr charts'

il;";;"r.ri.r-"r brar, ,i roor, te,rpero,ur. itre k : ll0 \\'/rn "{l-' p = 8il0 l<s/nr:r'

cp =!so J/lig 
('c. 

and o- = j3.9 r 10-6 mr/s' t I 0l

OR

Develop the numerical formulation and solutiotl ol tu'o-ditlrellsional steady heat

conduction rvitli heat generation irr rectangular coorclinates using the frnite ditl'erence

method. pro'e that flnit-e dilfurence lormLrlation ol-an irrteriot'ttode is obtained b1'adding

ii;;';;;r"rrr'-r.", of the tbur nearest rreighbors of the node, subtracting fbtrr tirne's,thc

;;;;;;1"r. "rin. 
nocle itsetl and adding the heat generation te rm' ll0l

5.

.'-: : :
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6. The water flows at 200C enters a 2 crn diameter tube ti,itlt a velocitv of'1.5 rrl/s. -llle 
ttrbe

is rnaintained at 1000C. Find tlre tube length reqirired to heat the u,atcr to a tentpel'atLtre of'

600C. The properties ol ri atet' et'e:

p = g92.21<g/ml, r' : 0.659 , l 0-6 ,.,.,'/r. k= 0.634 W/rn K. Cp: '1. 1 71 kJ/KgK. I'}r'= -l.i l .

U0l
OR

7. A, plate is maintained at 600C is kept vertical in still airat 20t)C.

a) Determine the velocity profile at x: 0.zi tn'

b) Also determine the valLre of Ll,,,o' at0'2.0''1and 0'6 rr Ilcights'

c) Calculate the value of average 1r'ee conve'ction heat transf-et'coefllcient for r :0.6 m.

d) Cogpare this value r,vith that of foroed convectiolt r"'itlt tt.,= 0.912 rr/s. [10]

8. ,ln a wind tirnnel. air at 5 rris flovvs over a f'lat plate arrcl 150C. I rl r 0.8 rr itl size.'lhe
," surfhce tentpefatllr.e of plate is 350C. One of'the sides of the plate is art'artged palallel to

the tlow direction. such thar the heat translcr is lcsscr'. estilllrltc:

a) Rate olheat transt-er 1l'onl the olle side of'plate
b) Initial rate of cooling per hour of the plate, il-nurss ol'the plate is 5 kg arrd specilic heat

is 875 J/kg.l(.
c) If the florv is tLrrned off. corrpute the heat llott,rate fl'onr thc Lrppel'sLrr'lircc o1'the plrtc

irr still air at 1 5o(l.
, 'cl) What is tlte,percentage cllange in heat flori,' t'ate'.)

"l'he tl'rertrto-phy'sical propc'rties oIair are as tbllorrs:
p: l.l70l ligi',.,r. ,' : 15.172 ' l0-6 ttrr's. l<: 0.0l6lJ \\'rrrK. Cp:1007 'l'l(gK'

9.

Pr - Cr.7075.

Use the 1bllolving correlatiotts:
For tl'ee couvectiol.t: NLr: [t.27 (Cr'. l)1'1 

| ]
For lirrcecl convectitttt: NLr- l).(r(r4 iti.e) 

( t (l'r) "' Ll0j

Air at 300C flows at 2.2 ntls over plate at 90'C. Length etnd width oltlie plate arc 90[)nrrtr

and 450nrrr. Calculate the Ileat trllrlsf'er t'ate fl'otll

a) [ irst Irall'o1'Lhc Plrtlc
Lr) \err half o1'the ltlale rittLl

c) FLrilplatc. lr0l

eartl r. tl01
OR

11. In a power controlled pool -. boiling expelitrent, a horizontal cylindrical heater i^s

.. -immersed in saturated water at atmosfheric pressure. The peal< heat t.]ux is 106 W/rlll.
'. 'The'power is increased slightly above this level and the nLtcleate boiling regirne is

replaced abruptly by filrn boiling. Estimate the excess temperature in this nerv regime by

assuming that radiation is the dominant mode o1'heat trarrsf-er across the film. Assttrre

any missing data.

10. , 'fhe energy received tl'orl the sun at thc eartirs attnospite t'c' has beert tlleasttieci lis
- 

'.1353 W/rn2.r' The diarneter ol' the eafth l-.2t) x l0' nr. Dianteter o1' thc

slln= 1.39 x 10em. Meanclistance:1.5 x l0llrt. Estintatetheelttissivepotrerol ii,,,r,rr
and tl^re sui'fbce tel-l-ipel'atgfe assLrrring it to be black. Assut-ttittg that the sotlrcc ot'etlet'gv

for the earth is fiorn the sun ancl the earth to be black, estiltrate the terllperattlrc oi'the
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