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QUADRUPLICATE SAMPLING PROBE ARRANGEMENT
APPLICABILITY

Stack test mnmethod devel opnent activities often call for the use of
quadruplicate sanpling trains in precision and accuracy determ nations.
The use of quadruple sanpling systens will increase as Method 301 of 40 CFR
Part 63 is used for the field validation of stack testing nethods.

DESCRIPTION

Met hod 301 provides criteria for the quadruple sanpling probe tip
arrangenent . An example is shown in Figure 1. The two primry
considerations in the arrangenent of the sanpling probe tips are: (1) the
inlets to the probes shall be in the sanme plane perpendicular to the gas
streamflow (2) the probe tip openings and of the quadruplicate trains are
exposed to the sanme conditions, i.e., the opportunities to obtain sanples
from the target population are equal. For exanple, under isokinetic
sanpling, if the difference in gas streamflow is greater than 5 percent
fromone probe tip location to the other, the collection opportunities (or
same conditions) are not equal for each sanpling train and the probe tip
arrangenment shoul d be revi ewed.

Met hod 301 states that, the sanpling probe tips of the quadruplicate trains
shall be in a 6.0 cmx 6.0 cmsquare neasured fromthe inside edge of each
probe tip wth the flow neasuring device (pitot tube) located in the
center. We believe this arrangenment will be optimal for nost testing
situations. The arrangenent nmay require nodification dependi ng upon the
differences in the flow at the individual probe tips. The ratio of the
square area of the quadruple probe tip arrangenent to the area of the stack
or duct being tested should be evaluated prior to testing. The follow ng
gui del i nes have been used by the Environnmental Protection Agency:

1 | f the square area enconpassed by the probe tip arrangenent is |ess
than 5 percent of the stack or duct cross-sectional area, the flow at
the probe tips can be considered simlar.

For the testing situation where the probe tip arrangenent square area
is greater than 5 percent of the stack or duct cross-sectional area,
an evaluation of the flow at each probe tips should be conducted to
establish the flow at the individual probe tips in order to set
appropriate sanpling rates.
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SUMMARY

For quadrupl e probe arrangenents under isokenetic testing restrictions, the
arrangenent of the probe tips shall be in the same pl ane perpendicular to
the flow Wen the square area of the quadruple probe arrangenent is equal
to or greater than 5 percent of the duct or stack cross-sectional area, gas
fl ow velocities should be checked at the individual probe tips.
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