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- The simulation of the particle trajectory of 1.8-in hard disk drive is constructed base on
precisely actual dimension of the current 1.8-in hard disk drive in the market with 3600 rpm
rotation speed. The simulated recirculation filter using porous jump model was integrated into the
model to make particle trajectory more realistic and to evaluate the performance of the recirculation
filter used in the hard disk drive. The RNG k-epsilon model is brought to investigate the air flow of
the hard disk drive. A general particle trajectory had been continued using discrete random walk
model (stochastic tracking). The precisely actual dimension of the recirculation filter has been
modeled using porous jump model. In the model, the 0.5 -in particles had been released from the
top of a Head Stack Assembly (HSA) bearing. The particles are brought inward to the centre of the
rotating disk then they are thrown outward toward the disk edge with closer distance from disk
surface. The particles barely move to the coil side of HSA because of the air velocity traveling
lower than inside the rotating disk area. The whirl of the air at the ramp load area create spiral like
trajectory. The air at the recirculation filter moves outward on the upper portions of the
recirculation filter then move inward to the disk center on the lower portion of the recirculation
filter since the air velocity above disk surface is higher than its below disk surface. Also, the
boundary condition of the filter portion of the recirculation filter were modeled as “Trap”. The
results shown 2 to 4 out of 5 tries that the particle were trapped at the filter, this shown that the

function of the recirculation filter is effective.





