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1.a) Explain r arious terms in general heat conduction equation. t5]
b) I=,ist out and compare trpes of finite difference methods used in steady and transient

--t. 
: -

. ',, 
,' stale heat corJuelicn ltrol.'lemi. : ' [t] 

:

,,.C)Expla,:ibIieli;'ihesignificatlec..1-ili:'.m;|;:.:.':t-i|,:r.<,[5]
d) ir{err1-ion assun'rpticns a;id conelaiions cf Ilir crnd:rrsaticn f..r'Cilferelr ceojireiries.

t5l
ei Discuss the Significance c,in.rn- jiurensl.'nal nui-i.ibers in iliass transitr. ir]

P.{RT - B
i ..'. ', : . i ': , .'r , i ' , 5 x10.\ta;ks:50 ' : :

2.a,\ Derive ihe Genelai Heal Coniiuction Equation in Caftesian co-ordinates.
b) A carbon steel (K:-{4t'rilC) roo u,ith a cross-section of an equilateral triangle (each

side 5 mrl) is 80 mrn long. It is anached to a plane w,all u,hich is maintained at a.
^ .^^n^ _. -^n^tenipei-ature of 400'C. The surrouiliing environmeiit is ar 50"C and unit surface

conciuctance is 90wlm'. Calculate ihe heat dissipated bv the rod. [5r-5]

: conduction. Ll 0l

1.a) State and explain rromenlum equaiion.
b) \,\rhat is ciiirensional analysis anci hou,'it is used lor forced convectiorr method. [5-5]

OR

, 5.a) Differerrriate implicit arfl erplicit -scher-res..f finite ciriference methois. 
:

, ,. l, .' b) Dereiop FDE forrr,Lrlaricln 1'or I -'D -;lea.,i snre heal ccnduction ii: a slab.-f rfii.kiress , ,,. 
.: " " L a,rrd eneigy'generaiei'q umi solre if q:8 x l(J-r *m'. li:10'.i/m,'lt.rhe

. remperature at the wall are 220C inside and 2100C outside. Take the thicknes-q of the
wail as 0.5 m and make at least five ciivisions. l5+5]
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Note: This question paper cL'niaiits t-wo parts .A an,j B.
. Fart A is coilpulscrl,,ivhich carries 25 marks.',trsu'er aii questions in Fart A. Paii B
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6. A furnace in the lorm of a cube oi2 m side has gas in it at 1500 K. The analysis of gas

. is 16% COZ.10% H:O and the rest are non radiating gases. Deterrnine the emissir.ity of

' l. Dry air at 30"C iloivs cver a flat plate at 300C u,hich is covered l,vith a -'*iater filni. The
velocit.v of tlie florv of air is 6 mis. The plate is 1 m iong. Determine the average

ccrnveciioii mass ti'ansier coeificient anii aiso ihe mass of waier evaporated per secc;nri.

Given Ciiiusion, Da.e: 2.6 x ',C-6, Sc : 0..6i5. Densir;v of .rlatei'vapcr ai 3u0C is

F..o= C.03 Kgim'. [1C]
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i ., i : ; i . r : .,,: ) j ,'i i :

container may be apprcxrmated b1, fi'ee convection fi'orn a vertical p1ate. Determine the
or.,erall heat ii'ensfer coefficieirt betu'een hot process i-luid and cold -'r'ater bath. Assume '

the plopeties olhct process fluid as that of rl,ater. [10]
OR

.. 9. Food preparation rn the fonl of horjzontal cllinder of 5 crn dia is to be heated by'" "i '-*'-" "J

:.,..c,:ndensatiun(,I.S1iax.j',,e.iisSLrr]-36g.Ccmpareihgire.rtillg;^aiesirhenr-h.esLrl.f:c:isii
, ' -+0"Clorsieanrltmpe:eiui-.sifluOCandll0rC. : . [it1'

iii. Expiain ihe phisicai signific:,n,:e cf tlre niass traiisfer coeificient anC descr-ibe rhe

analogy betwee n heat tr:ansfer an,l I.: rass tl .:.nsf:r. [i 0]

OR
1 1. Write short notes on an,v tu,o cf the foll".u rirg

i ,.' i.. ,, a) Diffupon and eor,rvecti.ve i\4ass Tpans.le5analogies-"' i- .j i ,'' l''- 1 i .'' i." 
--:

':) Dimensicnal arialvsis. i1 0l

i ..." i"""i i ..,' i""""j
i.,i... .t} "t. i 'i. .:r''::.,
i '.... ',..........,' ; i., i. 

.. ..'


