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A Study on Flow Distribution in a Clean Room with Multiple Exits
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ABSTRACT

Since conventional computer program is workable only with velocity boundary condition,
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in practical fluid passage such as clean room which usually have wide inlets and outlets, it is not
easy to measure velocity itself because of its vector property. Furthermore a certain assumption
of velocity at boundaries may lead to physically unreasonable results. From this motivation,
we have developed a computer program to predict whole flow field imposed on pressure-based
boundary condition which can be measured by relatively simple method. The only additional
velocity boundary condition that should be imposed on to make the problem unique, are no
slip condition at all walls and zero cross stream velocity at inlet. The result of present study was
compared with that by Bernoulli equation being used practically. They were coincident well
each other within 5%, therefore the validity of the present method is proved.

In the present work, the flow field in a clean room subject to pressure-based boundary con-
ditions at an inlet and twc exits was predicted numerically. The pressure difference between
the inlet and the left exit which keeps relatively low pressure among two exits is fixed as 150
[Pa] and the pressure at the right exit is varied from zero to 150[Pa] by the increment of 25{Pa].
For each cases the flow characteristics in the clean room, the velocity profile at the inlet, and
the flow rate through the two exits was predicted. The flow rate through the right exit imposed
on relatively higher pressure than the left exit decreased linearly according to the increase of
pressure of the right exit. When the pressure of the right exit is increased enough to cause back
flow at the exit, the flow rate is rapidly decreased.
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Fig.1 Schematic of present investigation
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Fig.5 Distributions of isobaric lines within the room: the static pressures exit 2 are
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