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Note: Assume any data required , state vour assumption clearly. Answer all the following Questions

Question (1) (25 Marks)
A property [ is transported by means of convection and diffusion through the one -

dimensional domain sketched in the figure. The governing equation is apud ¢ d (F(d(p j
dx  dx\ dx

the boundary conditions are ¢ =1.0 at x=0 and ¢, =0.0 at x=L. Using five equally spaced
cells and the upwind differencing scheme, calculate the d1str1but10n of [ as a function of x.
The following data apply u=0.1 m/s, length L=1.0 m, p=1.0 kg/m I'=0.1kg/m.s.
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Question (2) (25 Marks)

In figure a two- dimensional plate of thickness lem is shown. The governing equation is

H (k(—)j G [k(a—T)J 0.0. The thermal conductively of a plate material is k=1000
ox\ ox ay\ 9y

W/m.K. The west boundary receives a steady heat flux of 500 kW/m’ and the south and east
boundaries are insulated. If the north boundary is maintained at a temperature of 100 °C, use a
uniform grid with Ax=Ay=0.1 m to calculate the steady state temperature distribution at nodes
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Question (3) (25 Marks)
3-a) The original x-momentum can be written with 77 as the independent variable and fis the
j’
L I f f =0 upon simplifications. Calculate the value of f

dependent variable as 2

on’
over the range 7= 0 to 5 using a step size of 1 with {0) =f(0) =0 and f(0) =0.3321 (15

marks)

3-b) Drive an expression for pressure correction equation using SIMPLE algorithm and draw
a flowchart for the solution of Navier-Stokes equations using this algorithm (10 Marks)
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nodes aud four velocity nodes. The stagnation pressure is gi‘
pressure is specified at the exit. Using the SIMPLE al
momentum and pressure correction equations and solve
velocities. Check whether the computed velocity field satisfies ¢
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