
Lab 2 GEO5015: 

Scalar solver 

implementation

Modelling wind and dispersion in urban environments



Learning Objectives:

• How to implement a scalar solver for simpleFoam 

• How to run it

After this class, you will be able to:  



Activities:

This class is hands-on, so you will need to follow my steps with your own computer, so no 

activities will be carried out, but I will still ask you questions….

What we will learn might be very new to some, and not so new to others, if you have any doubt 

it is very important to solve it asap, so you don’t get lost



Activities:

This class is hands-on, so you will need to follow my steps with your own computer, so no 

activities will be carried out, but I will still ask you questions….

What we will learn might be very new to some, and not so new to others, if you have any doubt 

it is very important to solve it asap, so you don’t get lost

Remember you will use what I show you today, to run your own case for the 

assignment!!!



Outline of the class:

1. Where are the solvers? 

2. Files within the solver 

3. Compiling 

4. Modifying the solver 

5. Setting-up a case with dispersion



Where are the solvers?
• All solvers are located within $FOAM_SOLVERS path

• In our case we focus only in incompressible solvers:



• Inside the simpleFoam solver we have different files and folders:

Files within the solver



• Inside the simpleFoam solver we have different files and folders:

Files within the solver

• We first copy the solver in our own directory, ensuring the same path as that of OF 

installation:



• Inside the simpleFoam solver we have different files and folders:

Files within the solver

• Now we can delete those files that we do not need:

• Now we can rename all folders and files that are necessary within the solver to the new 

solver name:



• Inside the simpleFoam solver we have different files and folders:

Files within the solver

• Files after arranging and cleaning:

• What are we still missing???



Files within the solver
• What are we still missing??? THE CEqn.H!!!

• We copy the previous lines there!



Compiling
• Before we move forward with implementation, we will start compiling our solver, just 

with the change in name

• Then we can compile: wmake



Modifying the solver
• Now let’s add all the little bits we need! 

• CEqn.H in scalarSimpleFoam.C and C variable in createFields.H



Modifying the solver

• Now let’s add all the little bits we need!

• Add transportProperties 

to input diffusion term 

in createFields.H



Modifying the solver

• Change DC by Schmidt numbers:

• Modify CEqn.H

• Change all naming to C, since our 

variable is C!



Setting up a case with dispersion

• Modify system/fvSchemes, system/fvSolution



Setting up a case with dispersion

• Add 0/C field



Setting up a case with dispersion

• Add constant/fvOptions 

• This file injects the concentration 

of the pillutant in a determined 

location


