Project Work, Alireza Javidi

Course in CFD with OpenSource software 2010

This project will be a part of the project I am working on at PTC. The frame of the project is as follows:

· Implementing “chtMultiregionFoam” [1] solver, for electrical welding.

· To understand the procedure for transferring data between two different regions (so called internal boundary) and do some checking tests.

· Supplement the fluid and solid solvers with Poisson equation governing the electric potential as well as internal boundary conditions for this variable. This was done in a former project by Niklas Järvstråt [2], but the internal boundary condition did not work properly.

· Understand why the internal boundary condition for the electric potential was not working properly and fix the problem. Test the model assuming that the electric conductivity is constant per region. 

· Implement a boundary condition for radiative-convective heat transfer from the surface of the solid region which is in contact with the fluid region. Run a simple test case.

· If time left, implement the temperature dependent electrical conductivity for each region, and run a simple test case.

 Based on former documents and projects:

[1] Moradnia, Pirooz 2008: “A description of how to do Conjugate Heat Transfer in OpenFOAM”

http://www.tfd.chalmers.se/~hani/kurser/OS_CFD_2008/chtFoam.pdf
 [2] Järvstråt, Niklas, 2009, “Adding electric conduction and Joule heating to chtMultiregionFoam

   http://www.tfd.chalmers.se/~hani/kurser/OS_CFD_2009/NiklasJarvstrat/Project0126.pdf
