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Fig. 1. Experimental apparatus.
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Table 1. PSL particles used in this study
No. Manufacturer Name Nominal value
d, (@m) U (um)
A JSR SC-127-S 1.274 0.029
B JSR SS-022-pP 2.047 0.046
C JSR SS-032-P 3.210 0.072
D Duke 4204A 4.000 0.033
E JSR SS-052-P 5.125 0.115
F  Duke 4206A 5.990 0.045
G JSR SS-072-P 7.123 0.160

*. Uncertainty of nominal diameter.
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Fig. 2. Size distribution of PSL particles (nominal diameter: 7.123 um) by Aerodynamic
Particle Sizer (APS33, TSI Inc.)
(A): number distribution, (B): mass distribution.

Table 2. Parallel test results of two OPCs used in this study

PSL particles Ratio (P,/P,) Size range  Average Conc.™
Average STD (particles/3 1)
1.274 ym 106.4% 0.9% >05um 64,817
2.047 um 102.2% 2.3% >1um 3,499
3.210 um 99.9% 4.8% >2um 7029
5.125 um 108.3% 13.1% > 2 um 2177

*. PSL particle concentration changed for each run.
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Fig. 3. Penetration of horizontal elutriator sampler.
Theoretical curves and measured data.
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Fig. 4. Penetration and ratio of inlet particles and outlet
particles through the sampler.
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Fig. 5. Calculated bias map of BMRC/ISO.
Symbols “x” in the figure show the conditions for
bias calculation and the contour was drawn by
Microcal Origin ver.6.1.
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Fig. 6. Calculated bias map of 4 umBMRC/ISO.
Symbols “x” in the figure show the conditions for
bias calculation and the contour was drawn by
Microcal Origin ver.6.1.
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Abstract: The relationship between dust size and pene-
tration for a static horizontal elutriator (Sibata C-30) was
measured in calm air. The elutriator as a low-volume air
sampler is widely used as a dust size classifier in work
environment measurements. The actual penetrations were
compared with the theoretical models of the sampler and
with sampling convention for respirable dust in work
environment measurement. The sampling convention was
recently introduced into the Japanese standard for work

environment measurement and is based on the ISO 7708
respirable dust convention. The bias of sampled masses
from the respirable dust was calculated for two flow rates
of the sampler, i.e., 50% cut sizes of 4 um and 5 um,
from measured penetration curves. The bias of the sam-
pler was overestimated in the 5 um, 50% cut condition
and underestimated in the 4 um, 50% cut condition for
most workplace sampling situations.

(San Ei Shi 2005; 47: 239-245)



