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1.a) llelltte e orttlLiclitltl shape thcitlr ailtl it:.rirpri!.rli\'rr\.
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2.a) Deril,e the basic Fourier equation in 3-D s) stelt-l fbr polar co-tlrdirriitc s\ -'IL rl r -l i\

nrelhod carr adopt). 
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b) Derive the eqLratictr-r fbr solid c),lirrc,ler 11'ith internal heat'gerre ratiolr l'r:id il.IcilLiilr.l iile
i.i. 5 jboutrclarr cond itit)rts. 
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3.a) i)erii,e thc equation Ibr tentperatLrre ci istribirlioit aird heat Lrarlslbr l'llle i-.)i'it.li:iiil,'1. i,l;lg
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b) What is i.peaul bl,thelno6tetcr rvell arrd erplain the signrlicltnce ill rottdir'.i.r,l 'l ,31''c

iirctrrr zrncl horv ii is c{ ifferent fiottr'other sirapc iitcLors. l":]
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4.a) !horr thitt itt \.lcntonian cooiing the
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5. (lonsider trvo dirnerrsional- steady state hcat LronclLtction itr a rcctatrsLt Lltl rer" r'. 'ri c:.t':s

section 2L- br, 3L surb.iectecl ro thc bounclarr concl ilions ils sh(l\\ tt itt thc i'igur'. i.relotr ' ii-r
r.rsing coarse llcsh Ax: A),,= I-, u'rile rhe llnite dil'Jcrer-rce lbrntr-tiaiioll oi tlris itcltl

conduclion ltroblerr and calculate the nodc tetttpcratitres'l'r. l'. -fr linil i'r. I llil
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6.a) I)efine Nrrsselt nurnber. Revnolcls rrrrmber. Prandtl'r.ttnltber, Crasho{'i'tliitn'5or attcl

Sta nton ttrttttbcr.
bi i.pqine oil at 40(r C florvs lvitlr a r.'elocii\ oI i ni/sec o\/cr I ] In lrrns ii:rt t':ltle tt'ilose

surface is rlairrtained at a Lrniform temlleraturc of 80" C. Dcternrirlc the l'. crage hcat

transf-er coelflcient. l -r + 5 I
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7. Air at atllosplreric pressrtre aricl l00t' C errtc-rs a 3 rn long tube o1"l crit inl'r'i ti ;lllllc:ur

ri,itlr a velociti of 9 nrisec arid Ielrves ai 192' C'. An electt'ic ircrttcr is rtirLtiicl , r Lir- .,,1 -t'

surfhce 9i' ilre tube sirch that heat a[isorlttiorr rate bri lir pe r tttltL ltt.ei: i', tririlirittr
throiighttLit rlrc lengtlr of thc tLri-ic. If thc uir'an r'elocitv ol'the liir is iilsl ii rl'';,,:: i-i nti
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c) l-he ''ialltetnltct'atLtre tt1'tl-rc lr-rbe at otlile'a.

Assr-rnre a\ieruigr properties ciI'air at i'1 5"( as specilic Ireat =

Ihermal conductivit), =- 0.035 W/,rl I(. 1<inerttatic visctlsit)' 28.8
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8.ltl i)e;ir.e. Litc etlililirtn l'irr ltcet transfi'r cou'l'rleiettt attd heal ti-iiltslcr i,.ri'Cr'lr:lllirr' ir':iil

LcnrpcrItLIl'c itttcrital 1lo$ cotlcl itiorl.
l-,) i)rarr tire. slretrr'-strcss ltrof ilcs tncl veloe it', llroiilcs 1lr lhe,lbt,i'e cotrti iliorls. l''al

9.a) i)erive ihc heat transier: coc[l'icient 1br IlaL r erlical
iind the ratc of hcat transfer ecltration.

b) [{or+ do voLt calcu]ate the he at [an.sl-er cocf ilcicrrts
couvcclloir conditions.

platc in I'r'ec- cttni c':Li(;ri .iiltl Iitrrle

l0 ri) \\'lrat is criticai hcat i'lLix? \\'hat is its irrtporiiriricl
b) SaiLrratcci \\ater a[ 1000 t is boiletl insiclc a cr)pl]er pan iiirviilu rr irtlii,,r' S.tlll,,'u

area ol' 6:<10'l nrr *,hich is uraintainecl at a trniiotrtt tcrrtl)irlrtrL,. : ll0 i.
Calcirlatc Lhe i)sLrrlece heal flLrr ri) raie oi't-\ap()r'atioll 1-;' ll
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I l.a) What ri,oLrld be the shlpe thctor oI a concave. convex arrd flrt surlacc tvilir iesptct lo

itse l1? Stlrtc the intportant propcrties tli'r"ictr lltctor'
b) 'l'r,ro circirlar riiscs ol 50 crr cl iameter nraintaiired at -500"C atrd 3(.,C"C'lire plrcccl

6pltosite lo oue another- anci parallel at a ci istance of' I ltt ilpait. l)r'ir:i'lnine llle
rac-liant fiur betr,,'een lhe-rr.t i) when they are blacl< ii) ii Iten Lhcr iirt gra\ ',.''itlt

enrissir'ilies 0.5 airci 0.3 respectivell. [5-r 5]
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