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Note: Assume any data required, state your assumption clearl

Ouestion (1) (25 Marks)

Solve the following equation using Runge Kutta Mothod

+.05+*7y =0 where y(0) :4 ̂ d +l : 2fromt: 0 to 5 using step 1.
dt' dt dt l,=n

velocity distribution through the nozzle can be calculated from u=Uun6 ,=-!, where u and
oy ox

Ouestion (2) (25 Marks)

The ideal incompressible flow in a convergent-divergent nozzle can be described by

O2tu O2ut
4+3=0, where r4is the stream function. Due to flow symmetry, only the upper half of the nozzle
0x' 0y'

needs to be solved, see the figure. The nozzle wall can be represented by y,,,(x)= n_.2sin(n?l . fn"

the horizontal and vertical velocity component, respectivel in the
figure, answer the following:

a. Describe the solution procedure of this problem

using finite difference method

Write a computer program for the solution D

procedure described in a.

Show how the velocity distribution can be

obtained numerically.
<-L

Ouestion (3) (25 Marks)

A property q is transported by means of convection and diffusion through the one-dimensional domain

sketched in the figure The governing equatio ni, !9=4G(9'l'l ,n" boundary conditions are tpe
ax  ax \  \ ax  ) )

: 1  a t x=0andgr_ :0a tx :L .Us ing f i veequa l l yspacedce l l sand thecen t ra ld i f f e renc ingschemefo r

convection and diffusion, calculate the distribution of q as a function of x. The following data apply:

u=  0 .1m/s ,  l eng thL :1 .0  m,  p :  1 .0  kg /mr ,  f  =  0 .1  kg /m.s .

S * 1 d * 0

x * 0

Ouestion (4) (25 Marks)

Drive an expression for pressure correction equation using SIMPLE algorithm and draw a flowchart for

the solution of Navier-Stokes equations using this algorithm
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Usins the boundarv conditions shown


