Gas Flow Measurement

An innovative orifice gas flow measurement device provides an
accurate flow measurement concurrent with the orifice diameter.
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(Gas flow can be measured or controlled with an
orifice or gasket of known opening size, placed in
the gas line. A device,! incorporating the orifice, is
shown in Figure 1.

Data for gas flow measurement is provided through
means of a calibrated orifice, known inlet gas
pressure and the determination of the time to
displace a known volume of liquid in a reservoir at
atmospheric pressure.

In the device shown, air is the gas used, at 70°F
and fifteen pounds per square inch (15 PSIG),
admitted by a solenoid controlled valve to the
orifice in the gas line. The input air pressure is
measured by a calibrated pressure gauge. The air
passing through the orifice is exhausted in the
reservoir at "atmospheric" pressure (O PSIG). The
gas flow pressure produces a rise in the liquid into
the capillary. The rise time elapsed between Point
A and Point B is measured with a lamp-photo
detector assembly.

Light intensity changes at Point A and B are
recorded by a computer and, from this, a
calculation is made whereby elapsed time is
converted into flow rate at in cubic centimeters per
minute (cc/min). This result is used as a standard
by the computer for reference to other
measurements.
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Atmospheric pressure at sea level (0 PSIG), is defined
as 14.7 pounds per square inch absolute (PSIA), or
29.92 inches of mercury (in/hg). Unless a high degree
of accuracy in measurement is required, daily
barometric variations may be ignored. For instance, a
change in barometric pressure of 0.1 in/hg is equivalent
to a flow rate change of only 0.169 %.

Calibration of other orifices may be accomplished
when a gas flow measurement is made. The computer
is directed to divide the constant by the newly
measured volume. The result of this calculation is
presented on a print-out showing gas flow
measurement and orifice size.

At higher flow rates, liquid rise in the capillary may be
too rapid to obtain accurate results. It has been found
that the elapsed time of flow between Points A and B
should be at least ten seconds. When high flow rates
are expected, larger diameter capillary tubes are
substituted.

Flow adjustment factors for pressures
other than 15 PSIG and gases other than
air are shown in Charts? 1, 2 and 3. The

flow rates in Table? 1 are used for flow
rates at 15 PSIG. The Charts and Table

data are wused when gas flow 4.3
measurements are to be made or a flow
specification is made and the 3.7
determination of a correct orifice size is
required.
3.1
Examples? are as follows: Factor
2.5
(1) What orifice should be used to allow
air passage of 100 standard cubic 1.9
centimeters per minute (SCCM) at an i
inlet pressure of 63 PSIG?
1.3
(a) The flow adjustment factor
from Chart 1 is 2.625. 0.7

(b) 100 + 2.625 =38.1 SCCM.

(¢) Refer to Table 1 and
extrapolate: orifice size desired
is 46.7 micrometers ( y/m).
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