Tutorial 4 (PDEs in the Real World)

Class work

1. The temperature inside a square room, 5 metres x 5 metres, can be modelled using Poisson’s equation, 
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. Three of the walls (east, south & west) are heated with radiators running the length of the wall with the temperature fixed at 25˚C. The north wall is insulated. Determine the finite difference equations that can be used to solve for temperature:

a. In the centre of the room;

b. Along the north wall.

2. The function u(x,y) satisfies the equation 
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 in the square domain bounded by 0 < x < 1 and 0 <  y < 1. The boundary values are given by: 
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Set up the discretised system representing the finite difference approximations using the grid spacing ((x = (y = 0.25). Write down the general finite difference formulas for the internal and boundary nodes and the specific formulas for each corner node.
Lab work

1. Set up a finite difference model in Excel to the system in question 1 above using Gauss-Seidel, with (x = (y = 0.5. If g = 5, where is the hottest point of the room? Suppose g = –5; now where is the hottest point of the room?
2. Solve the non-standard system in question 2 above using Gauss-Seidel in Excel. [N.B. This is the hardest question of the whole course.] 

3. Look at some of the websites listed in the lecture notes. Make a list of the application areas in which numerical methods have been used to solve PDEs.
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