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Experimental Study on Spinning Disc Aerosol Generator
by

Seiki WATANABE, Shozo HONGO and Masashi SUzUKI
(National Institute of Radiological Science, Chiba)

In order to perform the evaluation of airbone dust in facilities for the atomic energy and to
study the inhalation of radioactive aerosols, proper attention must be paid on the particle size
distribution of the aerosols. Particularly, the monodispersed aerosols of proper size are required
for the evaluation of internal exposure and the calibration of particle counters.

This paper describes the study on the mechanism of generation of aerosols from a spinning
disc aerosol generator and the characteristics of the generated particles. Monodispersed aerosols
of the size from 2 to 12 um with the geometric standard deviation of less than 1.2 could be
generated from the solution of methylene blue by a 2cm-diameter glass spinning disc spun by
an electric motor at 20000 to 40000 rpm.  The particle size or mass median diameter of the
generated aerosols indicated a linear relationship with cube root of the concentration of feeding

solution.
their microscopic photographs.

Aerosols were collected by thermopositor and their sizes were measured by taking

As to the relation between the surface tension of feeding solution and projecting distance of

main droplet, the following results were obtained :

The projecting distance of main droplet was

in inverse proportion to the angular velocity of disc but was in proportion to the surface tension

of feeding solution and to the square of K value of the equation (2).
agreed approximately with the calculated values.
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The experimental values
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Fig. 1. Block diagram of spinning disc generator
and sampling system.
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Fig. 2. Shape of generated methylene blue aerosol.
Table I. Some characteristics of the generator.
& 20 000 RPM 40 000 RPM
a4
& Dplog | E| P |Dp|o| B | P
Jii P2
0.8 12.8 | 1.09 | 3.88 | 1.08 | 8.2 | 1.09 | 4.98 | 1.38
0.4 9.4(1.16|3.59 | 1.00| 6.4(1.09(4.89|1.36
0.2 8.9(1.16|4.29|1.19, 5.1]1.09]|4.89|1.36
0.1 8.311.19{5.04(1.40| 4.6|1.17|5.58 | 1.55
0.05 5.0|1.08|3.82|1.06| 3.6 |1.19|5.51 | 1.53
0.025 4,711.1214.53|1.25| 2.7|1.24|5.20 | 1.44
0.0125 4.1(1.094.98|1.38| 2.1|1.28|5.101.42

Average K=4.7

¢ : Dispersant concentration (wt % of methylene blue in 75
% methyl alcohol)
Dp: Particle size (count median diameter : pm)
gy Geometric standard deviation
K: K=3.6-P (calculated value in case (‘225)1/2'93_”3#1;_‘/3':-1)
P=Calculated value by equation (7)
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Fig. 3. Mass median diameter vs. solution
concentration.
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Fig. 4. Photograph of the track of the generated
particles and calculated track of main droplet
from the edge of disc.
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Fig. 5. Relationship between surface tension and
distance from disc.
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Fig. 6. Calculated horizontal velocity (V, X) and
vertical velocity (V, Y) of main droplet vs.
time.
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Table II. Changed ratio of P
. Changed
Influencing on the value of P ratio of P
When the real pg is 0.8 of the assumed value of pg ‘ 1.1
When the real pyp is 0.5 of the assumed value of py. 1.26
When the real 7" is 1.5 of the assumed value of 7. 1.22
When the impurity in solvent remain 1.25
in same amount as solute. ’
‘When the aerosol 1s generated at the middle 1.4
of the radws of disc. :
When evapolation of solution is 30% on the disc. 1.2
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Fig. 7. Calculated value on particle size vs. con-
centration of solution.
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