Steady convection-diffusion (1D)
Equation au, — vu,, = f where f=0 with BC u(0) =0,

u(l)=1
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Solving the equation by SUPG method witha=1,v =
0.01, 10 linear elements and different t parameters
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Solving the equation by SUPG method witha=1,v =
0.01, 10 linear elements, 1=0.01 and using quadratic
elements
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Equation au, — vu,, + ou = f where f=0 with BC
u(0) =0, u(1) = 1. Solving the equation witha=1,v =
0.01, 0 = 20, 10 linear elements and optimal T
parameter solving as

o

o 2a.2 4.2 9 _]-.-""3_ h . ] h oy —1/2
= (GG ) = g (1 g+ (5))

1 L9
Pe=5 =&~ Galerkin
lllll exacl E
0.5
i
0¢ A Wy
-0.5
0 0.2 0.4 0.6 0.8 1
1
Pe=5 =~ SUPG
0.8 " exact




Unsteady transient convective problem (1D)

Solving the transient convection equation
u, +au, =0
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With BC:

Analytical solution:

Where

Using Crank-Nicolson method for time and a Galerkin for space, receive:

t=0.75
11 [ Exact solution
— CN solution
0.5
0
-0.57

t=1.5
11 [ Exact solution
— CN solution
05} i
0
057




