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Cl Inst. of Engg., Mgt. & Technolog/

MAy 2n13

(a) What arc Hekler oharls ? Expl.in lhc sisnificance ofHcnler oharts in

solving bansienl conduction ploblem l0

(b),{.n alunrnium alloy plalc of4(]l]dm x 4OOnn x 4m size 0t 200"C

n suddenly quench€d inlo liquid oxygen al - I8l"C. Slaiiins lrom

ftrndanentah or deiiving ihe dccc$ary exDr6$ion, delcmine thc tine

rcqnned lor the Plate to r.a.h a tenDelature of 70'c Assumc

I = 2o,OOO tj/m, /,r 'C, cr = 8qoJ/ks * & p = 100 ke/mr t
nr altrminium hav be laken as 214 W/d-k l0

(a) lxplain the pbysical sisniticance ol Nuselt nuFbct (Nv). P'andll

uunb( (P/). slanlon numbq (s, and Giashoifounbs (Gr. 8

(b) The tsistaflce I expcrienced by a rarliallv slbm*sed bod' depcnds

uDon the velocil, ), lenglh ofthe bodv r Vis.ositt of$o nuid u,
dctrsiry olll!id ! and Erlvitationalaccclenlion s. oblain dimensionlcs

Total No. of Questions : 08

Tetal No, of Pages : 03

M.Tech. (ME) (sem.-1sr)

ADVANCE HEAT & MASS TRANSFER

Subject Code : MME"503

Paper lD : IE0403I

tNsrRucrtoN ro cANDfo*TEs : -
1. Aitempt any FlvE qu€stions out ofElGHT queslions.

2. Each qu€stion carry TWENTY nrrks

I la) Define thermal difinsivi\ and c\llain ils signilicance in heal ta'sibr
What is ils dimen$on ? Hos do$ n difllr irom lhdml coidrclNib'l

(b) A 8Ol) on high !n.l I s m *Ld. double prnc window conskts ofllvo

4 nrm tl'ick lalcs ofslass (K = 78 W/i-k) sepantcd bv ' 10 frm

{ide (aCn.nt an spa.e (K = 0.026 Wln k) Delemnrc 1he rrlc of

hert kansfer throleh ihe rvindow.nd lhe t.mperature ofihe insrdc

qtrfsce shcn tne oon h nanrhined at20"C and lhe oulsidc air is al

- l0"C T.ko lhe conv.clive he.t tlansfer ooenicienl on lne inside

Md the oulsid! surhces ol tho irindoN as lo & 40 W/mrk respeclrveu

2. (a) Sholr lhat ihe te4orilure wiation for he l lransfer lbroueh condtrotion

thrcugh a.)lindei \ull havins unitum fieml conductivilv is logarilhhic

l0

(b) An alumiriun (K = 20'1 w/n_k) tod 20 mm i0 diameter and 200 m

lors prohudes 6om a wall rvhich h ,ninlai.ed at 300'C The end oi
tie rod n insulaled and the sulaoe ofthe rod is exposed to an al

3O'C 1ne convcction h€at lra.sfer co.ilicient beN'en the rod s

suriirce a.d air is lO W/mLk Calculak lne heat lost b) rod Aho

calculatc lhe tempoature oflhc iod.ta dislance of 100 rm 6om thc

t.

lN-(s-11) 1r'r0

17

(a) Explaib ho$ does hear nansfer occur in a tcclansulu !crlical caviq

lonsisli.g oft*o isolb€nrl patrllel plalcs spaced r dislancc 6 apo

When does heal tonsrir esenlrally occur hl conduclion'l I
(b) What 6 nodiied Gr0shounumbcr ? Vhere d.es il appcar 1 4

(c) Explain conet(e uow for lafrlnar forced co.Yection where does the

rmxihlm iemDeialurc occui ? I

G) Enum ale lhc hclos on which the 6to ofemjssion 'rBd'ation 
oia

bodt deDcnd ,

(b) what is bhok 6ody'l IIow does il dir.r nom a grcv todv 1 t
(c) Asuh,nA lle sun lo bc blalk bod-v haling a surf*e tempenlurc of

(i) Tolal cmissive po{er

(ii) The ua\€length al {lich lhc maximum spechl inl.nsitr occus

(ii, MdiDuh ulue or E,.

,, 1, ll. ne', errru( o ror0' em'rreo en(rsJ 'hdl li.s I'r_ !''r{e
.. . ranee oi0.l5 ! ro 0 76r

' (v) ioialanounl otEdiaul energ-v emitted bv lhe sun lct nnil limc if
ns distance can be a$nnred lo bc I l9l i l0r m l0

lN.(s-fl) lriq

(arvor"R;,

www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



www.F
irs

tR
an

ke
r.c

om

7. (a) State & explain reciprocily theorem.

rb) for N\o infinite parallel $e] planes cxchangints rad;anr energy

Ir1 - t,rr-| 5

(c, For a hemisphere furnace rhe flar lloor is 700 K and has an emissivih
o10.5. Ihe hemispherical roofisal 1000 K hasemissiritl o10.25.
Find the net radiative heat transGr from roqf to floor 10

8. (a) Explain equimolar counter diffusion. Does it have any cormter part in
heat transfer? ,, 5

(1rr Explain molecular diffusion tfuough a stariona$ gas. Where does rhe
stationary character ofthe stagnation gas irnply ? . 

5

(cJ Air at 2O'C (p = 1.205 kg/m - \=t5.00 . I0{ m2 s, Dll.loo . t0 ,.r.,
flows over a tay (length = 320 nau width : 420 nm) ftll of*ater with velmitv
of2.8 r/s. The total pressure ofmoving air is I atm & the partial pressure j
uater pleselt in drc air 6.8 x lG lfi#. Ifflle tefiperatrle on the \,1ater surlice is
15"C, calculate tle evapomlion rate ofwater. parlial pressure at 15t is 0.017
bar. -tr.. I0

,i

lN- (s-1r) 1118
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