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ABSTRACT

In this research, a molecular dynamics system was designed and developed to calculate trajectories of molecules in
nozzles and turbin blades. The Lennard-Jones potential model was used to approximate the interaction between a pair
of molecules and the Verlet integration is used as a numerical method to integrate Newton's equations of motion. To
compute Lennard-Jones potential functions; for the number of molecules /V, the computation complexity 001% 2) for
interactions of all pairs of molecules is reduced to O(N) by using cutoff radius 7, . This was implemented to save
CPU times.
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Table 1. Molecule dynamics simulation algorithm

Initialize appropriate position R, velocity 1
Step|for simulation purpose, set acceleration A
0 to 0, execution time ¢ to 0, choose time
step dt

|

Compute next positions after dt time step.

ftep Move molecules to the new positions.
Update velocities.
|
Calculate  forces for collisions  with

molecules and nozzle or turbine walls.
Compute interaction forces for all pairs of
molecules F= -V U Get acceleration
A.

|

Step|Compute and output physical quantities of
3 interest
!

Step|Move next time step ¢ = ¢ + dt. Go to
4 Step 1 as necessary.
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System Information
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