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Simplified Measuring Method of Particle Size Distribution

by Using Cascade Impactor
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Fig. 1 Sectional diagram of a cascade impactor.

% 1 Diameter of each jet in a cascade impactor.
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Fig. 2 Relations between impaction efficiency and
inertia parameter

% 2 Values of « and 8 in each stage.
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Fig. 3 Impaction efficiency of each stage in a cascade
impactor
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Fig. 4 Collection efficiency for particle size
distribution in each stage.
107 Geometical Median X .
standard a;rody{namtc _
} 0.94 deviation ‘19«?05 dLamsAz%%Dn:)O)
: nf o
g 084 2-148 D=074
EN 5157 E=0.91
—~ 6=173 F=111
@ g 0.7- 7=191 G=1.35
0.8 8-2.2 H- 165
oo 9=234 1=2.01
- 9 0.6 10=2.59 J=246
= 11=2.86 K=8.00
=3 12316 L=367
N 0.5- 13=349 M=448
>3 14=386 N=547
el 426 0-663
22 0e] 4
&> R
5004 263
= me
§ w L
2 1crons
(&)
A
of 02 03 04 05 06 07 08 _0,9 10 .
(Collection’ guantity of stage 2)/(total collection guantity)

Fig. 5 A readyreckonner for Dasy and ¢ by the
propotion stage 3 and stage 4.
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Fig. 6 A readyreckoner for Day and ¢ by the

propotion stage 3 and stage 4.
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Fig. 7 Relation between deposition and median
dimeter
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Abstract

Simplified Measuring Method of Particle Size Distribution by Using Cascade Impactor

Syozo Hongo*, Tutomu Oohata*, Yoshiro Yanagi*, and Masashi Suzuki**

In order to establish a practical method of measu-
ring the aerodynamic size distribution of any aerosol
sample collected by a 4 stages cascade impactor, the

theoretical consideration and calculation of collected

6

c6)

proportion of particles by using a computer were
attempted on the basis of the theory of Ranz & Wong
and the assumption on the log-normal distribution

for aerosol samples, for 345 kinds of particle size

Ik TERIYEERS



distributions having 23X15 paramaters.

In the calculation, the approximation to tile partial
collection efficiency for each stage of cascade impact-
or was introduced for simplifying the calculation and
for applying the method easily to any type of cascade
impactors.

The result from the calculation was arranged by
relative quantities of collected particles on each stage
and indicated as a ready-reckoner. In practice, we
can obtain the geometrical-mean-diameter (Daso)
and the geometrical standard deviation(s) of a given
sample of aerosol, by measuring the collected quan-
tities of the aerosol on each stage of cascade impa-
ctor (particle number, mass, activity etc, of the

collected sample) and by searching the best fitness
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of the values to the one among 345 kinds of size
distribution which were calculated by the computor
in advance. This procedure could be easily accomp-
lished by using the ready-reckoner above-menti
oned.

As actual size distribution of many aerosols are
said to be subjected to the log-normal distributions,
the method above-mentioned is considered to have
enough accuracy in practical used and to obtain
better approximation for particle size distributions
in general.
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