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Mesh Terminology

• Node-based finite volume scheme: φ stored at vertex

•Cell-based finite volume scheme: φ stored at cell centroid







Mesh Types

Regular and 
body-fitted 
meshes

Stair-stepped 
representation of 
complex geometry



Mesh types (cont’d)

Block-
structured 
meshes

Unstructured 
meshes





























• Step III: Solution of Equation

• Direct Method

• Iterative Method



Diffusion Problems

• Example I: Consider the problem of source-free heat conduction in an insulated rod 

whose ends are maintained at constant temperatures of 100°C and 500°C respectively. 

The one- dimensional problem sketched in Figure is governed by:

• Calculate the steady state temperature distribution in the rod.

Thermal conductivity k equals 1000 W/m.K, cross-sectional

area A is 10 × 10−3 m2.



Diffusion Problems

• Let us divide the length of the rod into five equal control volumes as 

shown in Figure (δx = 0.1 m).



Diffusion Problems

• Let us divide the length of the rod into five equal control 

volumes as shown in Figure (δx = 0.1 m).

• For each one of nodes 2, 3 and 4 temperature values to the east 

and west are available as nodal values.



Diffusion Problems

• The thermal conductivity (ke = kw = k), node spacing (δx) and

cross-sectional area (Ae = Aw = A) are constants. Therefore the

discretised equation for nodal points 2, 3 and 4 is:

• Su  and Sp  are zero in this case since there is no source term in 

the governing equation



Diffusion Problems

• Nodes 1 and 5 are boundary nodes, and therefore require special 

attention.

• For node 1:

• Discretised equation for boundary node 1:



Diffusion Problems

• Discretised equation for boundary node 5:



Diffusion Problems

• Discretised equation for boundary node 5:



Diffusion Problems



Diffusion Problems

• For kA/δx = 100 is:



Diffusion Problems



Diffusion Problems



Diffusion Problems
• For TA  = 100 and TB  = 500 the solution of equation can 

obtained by using, for example, Gaussian elimination:



Diffusion Problems
• For TA  = 100 and TB  = 500 the solution of equation can 

obtained by using, for example, Gaussian elimination:


