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Note: This question paper contains two parts A a1d B' ,. - :-- r
part A i, 

"o-p.rfrory 
which carries 25 marks. Answer all questions in Part A'Part B consists

of 5 Units. dr*", *y or. n ff q"ertion from each unit. Each question carries 10 marks and

l.a) How many boundary conditions are requid Sbr 3D conduction governing equation?

Assume wittrout heai generation. Does this equation r.equir€ any initial corrdition? If so,

,:i i---.ib) addsi*,1 $rypical flp ;_rirptic 
equ-a$qh li|sartestan:ir+Tfl,'nud "ppr,:::.]fl3fjn 

oiri?.|5i--r,

i-"i i r; 
' poff:lfonriuta. ,i-"i i-t,, i"-i i"i i..-.-.i i. i-

b) Write short note on treatmeirt of sour6" t6rm. Wtrat is iis sigpifrcalT? . t5]. * .

d) Write down the governing equations that are applicabli for l-D convection- diffirsion

problem. Assume no source term' F .. t5l

e) ir*ro*ir" the advantages and disadvantages of stream function and vorticify +t4o$,t11

Derive the finite difference expressions for the first order derivative with forward,-backward

and central difference approximations using Taylor series expansion' UUI

OR
Give the classification of linear pDEs. What are+Ire dif,&rent discretization schemes-"that ar-e

,*a 1",;"ft. p*uUoti" equationsf C,'oqpare..them' 
i" '-; i--"': i'."^"i i 
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:r,"t: i..."-t i-' i i ':;*''i i.....-..-i ;:'^{= i.. 'i ';:}".; i"""'''! J''-'r i-'-r"
C6nsidbr iteady rti;:hiriio,a,rctibniniu 3q.r*. t"ginn,lt.rblected-tb-a'b6uridary coiditioh "'
as showpr in figure. Use mesh size Lx = Ly)xrddetirmine the node temperatures indicated

below. -UOl
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OR
Do von-Neumann stability analysis on the CTCS (Center Time center space) sbheme for

the 1-D heat conduction equation and find its stability condition'

.;' 
"F.
i'

T=7V4: u

A rectangular fin of length 2.5 cm,thickness, i *rn and breadth 24 cmis attachedito a-plTe

wau. rhe *ar t"-pJ*?u.Ji;f 2l06tc and ambient_temg:luq" r*: T.l.c ,Eq.q:,T" .
matEr,idl-k.,: 50 W.f mff;a"a the.r;dperiftirrg h = lg*W:rn'J(. Detqfiitin6-trre steaoY'st'Ire i

[$**a:m:W'#rulT#n'i";r-{:h'Ailuv'"qn;ur'""'"u'110p:t+r'oRrr,
What is Nonline axtty? Why linearizationis required? Explain finite volume met--!,pd'(FVM)
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problems. jl:f-
.]i

What are...the basio.-paraqeters used, tp*.assess intergglation schernes- ,in".finite vplump*-''

;#ii,f,r-f,iiiilt#rfr#"rjrn liii+rohli.msr ;. -{ i {i ;-*i i *i ltop-"1 '. *;
i...--.i ! ., i...-.,! i ',. t"-,,.6ft; L*i i i i.*'; ; u\ i''""'" i i

Write the Bwger's equation. What types of problems are gov€fned by Burger's eq'uation?

{101

Derive the equation for convective mass flux (F) and the diffusive conductance 4t v-control

"";ry?*s't ee,;5mg ii CI*, i_i i--i ,# 
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,fufu foetail adpi uofito ar"1}ft"ffi.momenffi tiqtiition by ii$rhs sue-s'rgr^$*;* t
tl.yrfield in SIMPLE method. 
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