
40 C.F.R. § 53.62
Test procedure: Full wind tunnel test.

(a) Overview. The full wind tunnel test evaluates the effectiveness of the candidate sampler at 2 km/hr and 24
km/hr for aerosols of the size specified in table F–2 of this subpart (under the heading, “Full Wind Tunnel
Test”). For each wind speed, a smooth curve is fit to the effectiveness data and corrected for the presence of
multiplets in the wind tunnel calibration aerosol. The cutpoint diameter (Dp50) at each wind speed is then

determined from the corrected effectiveness curves. The two resultant penetration curves are then each
numerically integrated with three idealized ambient particle size distributions to provide six estimates of
measured mass concentration. Critical parameters for these idealized distributions are presented in table
F–3 of this subpart.

(b) Technical definitions. Effectiveness is the ratio (expressed as a percentage) of the mass concentration of
particles of a specific size reaching the sampler filter or filters to the mass concentration of particles of the
same size approaching the sampler.

(c) Facilities and equipment required—(1) Wind tunnel. The particle delivery system shall consist of a blower
system and a wind tunnel having a test section of sufficiently large cross-sectional area such that the test
sampler, or portion thereof, as installed in the test section for testing, blocks no more than 15 percent of
the test section area. The wind tunnel blower system must be capable of maintaining uniform wind speeds
at the 2 km/hr and 24 km/hr in the test section.

(2) Aerosol generation system. A vibrating orifice aerosol generator shall be used to produce monodisperse solid
particles of ammonium fluorescein with equivalent aerodynamic diameters as specified in table F–2 of this
subpart. The geometric standard deviation for each particle size generated shall not exceed 1.1 (for primary
particles) and the proportion of multiplets (doublets and triplets) in all test particle atmosphere shall not
exceed 10 percent of the particle population. The aerodynamic particle diameter, as established by the
operating parameters of the vibrating orifice aerosol generator, shall be within the tolerance specified in table
F–2 of this subpart.

(3) Particle size verification equipment. The size of the test particles shall be verified during this test by use of a
suitable instrument (e.g., scanning electron microscope, optical particle sizer, time-of-flight apparatus). The
instrument must be capable of measuring solid and liquid test particles with a size resolution of 0.1 µm or less.
The accuracy of the particle size verification technique shall be 0.15 µm or better.

(4) Wind speed measurement. The wind speed in the wind tunnel shall be determined during the tests using an
appropriate technique capable of a precision of 2 percent and an accuracy of 5 percent or better (e.g., hot-wire
anemometry). For the wind speeds specified in table F–2 of this subpart, the wind speed shall be measured at a
minimum of 12 test points in a cross-sectional area of the test section of the wind tunnel. The mean wind speed
in the test section must be within ±10 percent of the value specified in table F–2 of this subpart, and the
variation at any test point in the test section may not exceed 10 percent of the measured mean.
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