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Abstract

The efficiency of a HEPA filter is determined by its construction, the fiber size and
packing density. In this work, an analytical model was developed to study the particle removal
efficiency of a HEPA filter. Predicted results have been used for comparing with the real
examples from experiment. From this comparison, the difference was not over 10%.

This thesis also presented analysis the factors which affect the particle filtration’s
efficiency. These factors are face velocity, fiber’s packing density, fiber size and filter thickness.
The mechanisms which influenced particle filtration are interception, impaction and diffusion.
The resuits are calculated from the developed mathematical model.

From analytical results, it was found that the efficiency of particle filtration by
interception was increased when the face velocity and fiber’s packing density were low and fiber
size was small, While the efficiency of impaction increased when the face velocity and fiber’s
packing density were high and fiber was large. The diffusion effect increased when the face
velocity and fiber’s packing density were low but fiber size was large.

This thesis also reported the results of particle measurements using an optical

particle counter to sample from many areas, indoor and outdoor, around the building in Faculty of



Engineering, Chiang Mai University such as lecture rooms, computer rooms and roadsides and
Maharaj Hospital, Chiang Mai, wards and operating zones. The data for particles which are
bigger than 0.3, 0.5, 1.0 and 5.0 micron has been collected and compiled in the difference
conditions of weather, time, date and activity. From the data obtained, it was found that amount
of particle was affected by weather, environment and human activity.

From the mathematical model of particle filtration and the results of particle
measurement in a closed room, suitable type of filter paper was identified if we would like to
reduce the particle concentration in a closed room. This was done by using the model to calculate
appropriate parameters of filter paper in computer server room, as a case of study. Controlled

room with filter showed significantly lower number of particles.



