50, will be treated as malpractice.

Important Note : 1.:On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification. appeal to evaluator and /or equations written eg, 42+8
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Third Semester M. Tech. Degree Examination, Dec.2014/Jan.2015

Computational Methods in Heat Transfer and Fluid FIowA

’ 3y
“Time: 3 hrs. Max. Mar@(}@'
o Note: Answer any FIVE full questions. . ?}g
1 a- J)enve the momentum and energy equations for viscous flow in differential f %(14 Marks)
b. lg.m the method of determining the classification of the partial dlf@nnal equations
usnngf}gen value method. Q} (06 Marks)
2 a Uy T” F eries, derive second order central difference fi anvatwe Ou
. ing Ta v il‘:}/d
sing Tay ei:a;; Of\ Dy
e (10 Marks)
b. Using one dimenggg‘fgl heat conduction equation given | bfk..a
F 5 m% B
T T 5 )
E =a Py R -
as a model equation. Explalﬁf&%ghclt and 1mpk‘imt%aiaproches (10 Marks)
3 A large plate of thickness L = 2 c Wwith constant thermal conductivity K = 0.5 W/m/K and
uniform heat generation q = 1000 } . The faces A and B are at temperatures of 100°C
and 200°C respectively. Assumigg"{b 1e dimensions in the y and z-directions are so large
that temperature gradients are sigfliticants in the x-direction only, calculate the steady state
temperature distribution usmgiﬁmte volume mg}ﬁ (20 Marks)
4 A thin plate is initially ﬁ*mumform temperature OWf)OT At a certain time the temperature
of the east side of thq te is suddenly reduced to O°»v ~The other surface is insulated use
explicit finite v method in conjunction with "a”syitable time step size. Derive
discretized equ t¢ns for various nodes. Use five equally sp&vells (20 Marks)
5 A propewh’fs transported by means of convection and d1fﬁ1310 ugh one dimensional
domaj *»Jhe boundary conditions are ¢, =1 atx=0and ¢, =0 at =1 using five equally
SPaK ey cells and the central differencing scheme for convection and dif . Calculate the
.,d}sfhbutlon of ¢ as a function of x for u = 0.1 m/s, L = 1.0 m, pS? 1.0 kg/m3,
T = 0.1 kg/m/s', using finite volume method. ' 020 Marks)
6 a. With the help of flow chart, explain the simple algorithm. (10Marks)
o b. Explain the staggered grid arrangement for fluid flow problems. (10 ‘Qsl,_
7 a. Formulate the stream function and verticity for two dimensional incompressible viscous™"
flows using Lid driven cavity. (10 Marks)
b. Discuss the MAC algorithm for the solution of unsteady Navier-Stokes equations. (10 Marks)
8 a. Explain Riemann solver for one dimensional Euler equations. (10 Marks)
b. Explain steger and warming flux vector splitting scheme. (10 Marks)
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