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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.Part B consists
of 5 Units. Answer any one full question from each unit. Each question carries 10 marks and

may.haye.a, b, ¢ as sub questions. ... ., J i P .

5 % 5 Marks = 25

l.a) How many boundary conditions are required for 3D conduction governing equation?
Assume without heat generation. Does this equation require any initial condition? If so,
" mention it. ) [5]

R sgreerense,
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¢t “and approxiniate:it by using: 5-
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Censider a;typical 9D ell
paintforiiula. {7 SR
Widte short note on ireatment of source term. What is its significance? - [5]
Write down the governing equations that are applicable for 1-D convection- diffusion

problem. Assume no source term. [5]

iptic equaff n

¢) Summarize the advantages and disadvantages of stream function and vorticity methods.[5]

e,

2. Derive the ﬁrﬁte difference expressions for the first order derivative with forward,ﬁ,backward
and central difference approximations using Taylor series expansion. [10]
OR
3. Give the classification of linear PDEs. What are the different discretization schemgs that are
............ . [10]......

used o solve paraboli¢ equations? Compare them.
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Consider steady state-heat conduction.in‘a square re%ioﬁ,és&bj ected t
as shown in figure. Use mesh size Ax = Ay, and determine the node temperatures indicated
below. [10]
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OR
Do Von-Neumann stability analysis on the CTCS (Center Time Center Space) scheme for

the 1-D heat conduction equation and find its stability condrtlon
Tn+1 T]l =1 e, . T1+1 ZTn+

- ZAt """" ", ,,: .-f»u { 2 ¥
Assume that the amphﬁcatlon factor;“a’ is the same foFf two. sequent1a1 steps fe. [10]
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A rectangular fin of length 2.5 cm, thickness, 3 mm and breadth 24 cm is attached to a plane

wall. The wall temperature Ty = 2100 C and ambrent temgerature Tw— 30 C. For the ﬁn
matérial k.= 50 W/"m-Ky ‘and the ;0 rgi‘t’ihg = 10"W/hx
temperature dlstrrbutrorr n; the fin u$ g?ﬁmte volum method by takmg frve equal control""'-:.:f"

voliimes. Assume tfig fin tip is insulatéd. o : [10]

_ OR
What is Nonlinearity? Why linearization is required? Explain finite volume method (FVM)
for two-dimensional diffusion problems. [1 0]
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What are..the basjc-.parameters used, to-assess m,terpolatlon schemes AR ﬁmte vplume -------- y

formulatlon of Conveetmn Drffusron problems‘7 ; [10]
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erte the Burger s equatron What types of problems are govemed by Burger S ~equat10n';7
[10]

Derive the equation for convective mass flux (F) and the diffusive conductance at v-control
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field in SIMPLE method. S | - R0
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