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DESCRIPTION

•This program takes into account the temperature, pressure, volume, velocity, and 
number of molecules and uses the Ideal Gas Laws along with Maxwell-Boltzmann 
distributions to assign the appropriate values to the particles

•The animation itself consists of 12 discrete sequences that alternate in changing 
temperature, number of particles, volume, and pressure while keeping the dependent 
variables constant.

•As a result, we change one variable at a time and see the effect of the change on 
the pressure of the gas, which we can observe as collisions per second on the screen. 



ALGORITHM SUMMARY

1. Color Algorithms

2. Velocity Algorithms

3. Ideal Gas (V & T) Algorithm

4. Ideal Gas (P & V) Algorithm

5. Random Velocity Algorithm

6. Bounce Back Algorithm

7. Volume Change Animation



COLOR ALGORITHMS

•A useful feature in showing relative 
temperature changes is to change the 
colors of the particles themselves. Our 
animation does this by taking 
temperature, linearizing the value to 
wavelength, and using a piecewise 
function to determine the color grade 
of the certain wavelength.

•This code is for the scaling of the 
wavelength to the r/g/b color values 
themselves. The values are multiplied 
by the max intensity and then raised 
to the power of the gamma factor. 



VELOCITY ALGORITHMS

•In real life, the velocities of gas particles follow a probability density function called 
the Maxwell-Boltzmann distribution, which is specified by the following formula:

•When you take the derivative of the distribution, you get a function for the x-value of 
velocity that has the highest probability for the particles to follow: 



VELOCITY ALGORITHMS

•The root mean squared velocity is then used as the mean and the rest of the velocities 
are generated randomly around it, leading to a normal distribution if n (number of 
particles) is taken to infinity. Since we have a finite amount of particles, the 
approximation is somewhat crude but there exists a range of velocities nonetheless.



IDEAL GAS ALGORITHMS

• The velocities of the particles are set 
proportionally to both the volume and 
the pressure. If pressure doubles, the 
temperature doubles and the velocity 
increases proportionally. 



BOUNCE BACK ALGORITHM




