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1.3 U51n M0l Wiggles fioas 15 Reaawiala
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1.5 39050t teIFuue M5 1¥QUICK scheme

1.6 maﬁuwi’faﬁuaxi’fmﬁwmﬂﬁGl%'High order differencing schemes
i’l'aﬁ' 2. Solve the tridiagonal system by using TDMA method
[4-10 0 0][x 100
~14-10 0 ||x,| |200
0-14-10 |{x t=4200}
00-14-1{|x,| [200
000-14]x] [100
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49N 3. A slab is initially at a uniform temperature of 200°C. At a certain time, t = 0, the temperature

of the east side is suddenly reduced to 0°C. The other surface is insulated. Use the fully implicit
finite volume method to calculate the transient temperature distribution of the slab and compare
it with the analytical solution at time t = 5 sec. The data are: slab thickness L. = 2 cm, thermal
conductivity k = 10 W/(m.K), pc=10x 10° J/(m* K), Ax=0.004 m, Az =5 sec.

The analytical temperature distribution is given as

T(xy) :i'i":(—l)"”

2 2n—1

exp(-aA t)cos(A, x) where 4, = u and a -k
200 755 2n-1 2L pc
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yan 4. A property ¢ is transported by means of convection and diffusion through the one-
dimensional domain sketched in the Figure. The boundary conditions are ¢, =1 at x =0and
¢, =0 at x=L. Using the five equally spaced cells and two schemes, upwind and hybrid

schemes, to calculate the distribution of ¢ as a function of x for u =2 m/s. Also, compare the
results with the analytical solution

p—¢, _ exp( pux/T)—-1

¢~¢, exp(pul/T)-1
The data for this problem are : length L=1m, p=1kg/m’, I'=0.1 kg/(m.s)
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