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METHOD 2A - DIRECT MEASUREMENT OF GAS VOLUME
THROUGH PIPES AND SMALL DUCTS

NOTE: This nethod does not include all of the
specifications (e.g., equipnment and supplies) and procedures
(e.g., sanpling) essential to its performance. Sone
material is incorporated by reference fromother nethods in
this part. Therefore, to obtain reliable results, persons
using this nmethod should have a thorough know edge of at
| east the follow ng additional test nethods: Method 1
Met hod 2.

1.0 Scope and Application.

1.1 This nmethod is applicable for the determ nation
of gas flow rates in pipes and small ducts, either in-line
or at exhaust positions, within the tenperature range of 0O
to 50 °C (32 to 122 °F).

1.2 Data Quality Objectives. Adherence to the
requi renents of this nmethod will enhance the quality of the
data obtained fromair pollutant sanpling methods.

2.0 Summary of Method.

2.1 A gas volunme neter is used to neasure gas vol une
directly. Tenperature and pressure neasurenents are nmade to
all ow correction of the volune to standard conditions.

3.0 Definitions. [Reserved]
4.0 Interferences. [Reserved]

5.0 Safety.
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5.1 Disclainer. This nethod may invol ve hazardous
materials, operations, and equipnment. This test nethod may
not address all of the safety problens associated with its
use. It is the responsibility of the user of this test
met hod to establish appropriate safety and health practices
and determne the applicability of regulatory limtations
prior to performng this test nethod.

6.0 Equipment and Supplies.

Specifications for the apparatus are given below. Any
ot her apparatus that has been denonstrated (subject to
approval of the Adm nistrator) to be capable of neeting the
specifications will be considered acceptabl e.

6.1 Gas Volume Meter. A positive displacenent neter
turbine neter, or other direct neasuring device capabl e of
measuring volune to within 2 percent. The neter shall be
equi pped with a tenperature sensor (accurate to within £2
percent of the m ni num absol ute tenperature) and a pressure
gauge (accurate to within 2.5 nmHg). The manufacturer's
recommended capacity of the neter shall be sufficient for
t he expected maxi mum and m nimum flow rates for the sanpling
conditions. Tenperature, pressure, corrosive
characteristics, and pipe size are factors necessary to

consider in selecting a suitable gas neter.
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6.2 Baroneter. A nercury, aneroid, or other
bar onet er capabl e of nmeasuring atnospheric pressure to
wWithin £2.5 mm Hg.

NOTE: In many cases, the baronetric reading may be
obt ai ned from a nearby National Wather Service station, in
whi ch case the station value (which is the absolute
baronetric pressure) shall be requested and an adj ust nment
for elevation differences between the weat her station and
sanpling point shall be applied at a rate of mnus 2.5 nm
(0.1 in.) Hg per 30 m (100 ft) elevation increase or vice
versa for el evation decrease.

6.3 Stopwatch. Capable of neasurenent to within 1
second.

7.0 Reagents and Standards. [Reserved]
8.0 Sample Collection and Analysis.

8.1 Installation. As there are nunerous types of
pi pes and small ducts that may be subject to vol une
measurenent, it would be difficult to describe all possible
installation schenmes. 1In general, flange fittings should be
used for all connections wherever possible. Gaskets or
other seal materials should be used to assure |eak-tight
connections. The volume neter should be |located so as to
avoi d severe vibrations and other factors that may affect

the neter calibration.
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8.2 Leak Test.

8.2.1 A volune neter installed at a |ocation under
positive pressure may be | eak-checked at the neter
connections by using a liquid | eak detector solution
containing a surfactant. Apply a small anount of the
solution to the connections. |If a |eak exists, bubbles
will form and the | eak nust be corrected.

8.2.2 A volune neter installed at a |ocation under
negative pressure is very difficult to test for |eaks
wi t hout blocking flow at the inlet of the |ine and watching
for meter novenent. |If this procedure is not possible,
visually check all connections to assure |eak-tight seals.

8.3 Vol unme Measurenent.

8.3.1 For sources with continuous, steady em ssion
flowrates, record the initial nmeter volune reading, neter
tenperature(s), nmeter pressure, and start the stopwatch.

Thr oughout the test period, record the neter tenperatures
and pressures so that average val ues can be determ ned. At
the end of the test, stop the tinmer, and record the el apsed
tinme, the final volune reading, neter tenperature, and
pressure. Record the baronetric pressure at the begi nning
and end of the test run. Record the data on a table simlar
to that shown in Figure 2A-1.

8.3.2 For sources wth noncontinuous, non-steady

em ssion flow rates, use the procedure in Section 8.3.1 with
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the addition of the followng: Record all the neter
paraneters and the start and stop tines corresponding to
each process cyclical or noncontinuous event.

9.0 Quality Control.

Section Quality Control Measure Effect

10.1-10.4 Sanpling equi prent Ensure accurate
cal i bration measur enent of stack
gas flow rate, sanple
vol ume

10.0 Calibration and Standardization.

10.1 Vol une Meter.

10.1.1 The volune neter is calibrated against a
standard reference neter prior to its initial use in the
field. The reference neter is a spironeter or liquid
di spl acenent nmeter with a capacity consistent with that of
the test neter.

10.1.2 Alternatively, a calibrated, standard pitot
may be used as the reference neter in conjunction with a
wi nd tunnel assenbly. Attach the test neter to the w nd
tunnel so that the total flow passes through the test neter.
For each calibration run, conduct a 4-point traverse al ong
one stack dianeter at a position at |east eight dianmeters of
strai ght tunnel downstream and two di aneters upstream of any
bend, inlet, or air nover. Determne the traverse point
| ocations as specified in Method 1. Calculate the reference

vol une using the velocity values follow ng the procedure in
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Met hod 2, the wind tunnel cross-sectional area, and the run
tine.

10.1.3 Set up the test neter in a configuration
simlar to that used in the field installation (1.e., in
relation to the flow noving device). Connect the
t enperature sensor and pressure gauge as they are to be used
inthe field. Connect the reference neter at the inlet of
the flowline, if appropriate for the neter, and begin gas
fl ow through the systemto condition the neters. During
this conditioning operation, check the systemfor |eaks.

10.1.4 The calibration shall be perforned during at
| east three different flowrates. The calibration flow
rates shall be about 0.3, 0.6, and 0.9 tinmes the rated
maxi mum flow rate of the test neter.

10.1.5 For each calibration run, the data to be
collected include: reference neter initial and final volune
readi ngs, the test neter initial and final volune reading,
nmeter average tenperature and pressure, baronetric pressure,
and run tine. Repeat the runs at each flow rate at | east
three tines.

10.1.6 Calculate the test neter calibration
coefficient as indicated in Section 12. 2.

10.1.7 Conpare the three Y, values at each of the

flow rates tested and determ ne the maxi nrum and m ni mum
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val ues. The difference between the maxi mum and m ni num
val ues at each flow rate should be no greater than 0.030.
Extra runs may be required to conplete this requirenent. |If
this specification cannot be nmet in six successive runs, the
test meter is not suitable for use. In addition, the neter
coefficients should be between 0.95 and 1.05. |If these
specifications are net at all the flow rates, average al
the Y, values fromruns neeting the specifications to obtain
an average neter calibration coefficient, Y,

10.1.8 The procedure above shall be perfornmed at
| east once for each volume neter. Thereafter, an
abbrevi ated calibration check shall be conpleted foll ow ng
each field test. The calibration of the volune neter shal
be checked with the neter pressure set at the average val ue
encountered during the field test. Three calibration checks
(runs) shall be perforned using this average flow rate
value. Calculate the average value of the calibration
factor. |If the calibration has changed by nore than 5
percent, recalibrate the neter over the full range of flow
as descri bed above.

NOTE: |If the volune neter calibration coefficient
val ues obtai ned before and after a test series differ by
nore than 5 percent, the test series shall either be voided,

or calculations for the test series shall be performed using
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whi chever neter coefficient value (i1.e., before or after)
gives the greater value of pollutant em ssion rate.

10.2 Tenperature Sensor. After each test series,
check the tenperature sensor at anbient tenperature. Use an
American Society for Testing and Materials (ASTM nercury-
in-glass reference thernmoneter, or equivalent, as a
reference. |f the sensor being checked agrees within 2
percent (absolute tenperature) of the reference, the
tenperature data collected in the field shall be considered
valid. Oherwi se, the test data shall be considered invalid
or adjustments of the results shall be made, subject to the
approval of the Adm nistrator.

10.3 Baroneter. Calibrate the baroneter used agai nst
a mercury baroneter prior to the field test.

11.0 Analytical Procedure.

Sanpl e collection and anal ysis are concurrent for this
met hod (see Section 8.0).

12.0 Data Analysis and Calculations.

Carry out calculations, retaining at | east one extra
deci mal figure beyond that of the acquired data. Round off
figures after final calculation.

12.1 Nomencl at ure.

f

Fi nal reading.

i Initial reading.
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Poow = Baronetric pressure, mm Hg.

P, = Average static pressure in volune neter, nm Hg.
Q = Gas flowrate, n¥/ mn, standard conditi ons.

S = Standard conditions, 20°C and 760 nm Hg.

T, = Reference neter average tenperature, °K (°R).
Th = Test nmeter average tenperature, °K (°R).

V, = Reference neter vol une readi ng, n?t.

<
I

Test neter vol une readi ng, n?.
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Y = Test neter calibration coefficient,
di mensi onl ess.
2 = El apsed test period tinme, mn.
12.2 Test Meter Calibration Coefficient.
(Ve =Vr)Pb Tr(abs)

Ym = Eq. 2A-1
(v m¢ - Vmi)(Pb + Pg) Tm(abs)

12. 3 Vol une.

(Pba*‘ngVny"Vnnx293oK)
V. = Ym Eq. 2A-2
S (T 1) (760mmHg)

12.4 Gas Fl ow Rate

Qs = VTmS Eq. 2A-3
13.0 Method Performance. [ Reserved]
14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
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