COMPUTER SYSTEMS RESEARCH 
Code Writeup of your program, example report form 2009-2010 

1. Your name:Thomas Georgiou, Period 4

2. Date of this version of your program: 1/22/10

3. Project title: Realtime Computational Fluid Dynamics Simulations using the Lattice Boltzmann Method

4. Describe how your program runs as of this version.  Include

-- files that may be needed

-- algorithms, specific procedures or methods you wrote

-- kinds of input your program uses

-- screenshots, what kinds of output does your program have

-- does your program handle errors, or does it crash on errors of input?

-- tests: summarize the basic analysis and testing of this version of your program
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Currently, my program runs by initializing an OpenGL window and a simulation and then continously looping, running the simulation and displaying the output.

The current state of my program is that it simulates a 2 dimensional fluid in a lid driven cavity setup.  Tracer particles are advected using euler's method in order to visualize the fluid.  It is parallelized using OpenMP and shared memory.  I should be able to also run flow past a cylinder problems, but I have not tried to yet.  Aerodynamics simulations can be performed to design more energy efficient cars and more novel fluid simulations such as modelling biotoxin spread through a city like New York can be done as well.


 I am verifying the output of my program by comparing it to youtube videos of real recorded experiments done with water.

5. What do you expect to work on next quarter, in relation to the goal of your project for the year? 

I plan to get quantitative testing done by using numbers such as Reynold's numbers which are standard in the field of fluid dynamics.  I will also enhance the parallelism of my program using asynchronous mpi commands.  I will also attempt to move my simulation into 3D when my 2d simulation is solid.  Success will be determined by the closeness of the steady state flow velocities with published experimental data.  It will also be evaluated using the presence of known phenomena occuring with flow past a cylinder simulations.

