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* Summary Af _small’préssur_eldj:fferences, the airflow through small perfor'ations is \
" redubeéd'due to frictional effects. A relation between velocity. and pressure drop is W

i presented which has been verified by experiment for a limited range of geometries. V\

“airflow throGgh-petforated screens at small pressure
diffetéhces
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Fig. 1. Experimental arrangement.

BS 1042 respectively. With this equipment, it is estimated
that both pressure drop and flow rate can be measured to
better than 5% accuracy.

The mean flow velocity V due to a pressure drop AP was
simply obtained by dividing the experimentally measured
volume flow rate by the screen open area, which was taken
as nwd?4, where n is the number of perforations and d is the
perforation diameter. These experimentally derived values
of V could then be compared with those predicted by equa-
tion (3).
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Fig. 2. Comparison of measured and calculated flow rates.

4 Results

Fig. 2 shows that for a commercially used screen with a free
area of approximately 60% consisting of over 7000 perfora-
tions of diameter 2.7 mm in a screen thickness of 1.5 mm (R
= (.21), experimentally measured flows agree well with
calculated flows. Equally good results were obtained for a
3 mm thick screen with 175 perforations each 9 mm in
diameter (B = 0.04).

Fig. 3 shows the relation described by equation (4) for
pressure differences of 0.01 to 1 Pa and R values from 0 to
1.0. The line for B = 0 corresponds to a screen of zero thick-
ness, corresponding to the frequently assumed case of a
simple orifice. R = 1.0 corresponds to a 1 mm diameter hole
in a 1 mm thick screen. As R increases and AP decreases,
flow is reduced appreciably due to frictional resistance.
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Fig. 3. Relation between velocity V and pressure drop AP as
a function of the dimensional parameter R = 10~2L/d? (m ™).

This relation has beed used to compute the ventilation
through a container with top and bottom vents 2 m apart
with a driving force due to a 10 K temperature difference.
In this case, the pressure difference across a vent screen is
0.1 Pa, and flow differs by a factor of 2.4 between R = 0 and
R = 1.0 for the same open area.

For a particular measured example with B = 0.2, the
computed value of V of 0.27 m/s agrees well with measured
values.

Equation (4) has been verified for two very different
perforation geometries and could be valid widely. Fig. 3
may be used to assess the range of pressure differences
over which holes of a particular geometry have an appre-
ciable added frictional resistance, and for which the
assumption of a constant discharge coefficient is therefore
invalid.
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