I ntroduction to Finite volume methods. Diffusion problems

Q1.

Finite volume discretization equation for scalarnafale ¢ is obtained as:

54, =30~ 2, + 5

Is the above discretization expected to yield asptajly unrealistic solution. Justify with
reasoning.

Solution

@ =ac ¢ ta,@, +b

According to the basic rules, all coefficients e tiscretized equation must be of the
same sign.

Here,a, =-5, a. =-3, q, =2

The above discretization yields a physically reé@lisolution.

Q2.

For flow through a porous medium, the distributesistance to flow is expressed by the
source termS = —C‘u|u , for the x — direction momentum equation. Herei$Ca positive

constant and ‘u’ is the velocity component in thalxection. Write the best linearization
for the source term by giving expressions $and S, .

Solution
Case ()u>0
=-Cu?
s-5 =5 (u—u*)
dul.

S-Cu?=-2Cu’ (u -u )
S=Cu”?-2Cuu
Sinceu’ is positive,
S, =-2Cu’
It gives negatives, .
Case (i)u<0

S-Cu?=2Cu (u -u )
S=-Cu®+2Cu'u
Sinceu’ is negative,
S, = 2Cu’
Otherwise, ifu’ itself fluctuates during iterations and changesiig®, then the
entire source term may be dumped 8.



