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Abstract

Particle paths and flow fields in a prototype differential mobility analyzer (DMA) were
numerically analyzed solving Navier-Stokes equation, electric field equation and particle motion
considering viscous drag force, Coulomb force and polarization force. Analytically predicted
particle diameters for the prototype DMA are in good agreement with the measured particle
diameters within +1 %. And the analytically predicted particle diameters are also in good
agreement with numerical results for the prototype DMA.
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Table 1 Measured particle concentration and analytical particle concentration of the prototype differen-
tial mobility analyzer

Applied Voltage to Prototype DMA : 500 volts

Particle Diameter Measured PaTticIe Lognormal Data
() Concentration (/)
(#/cm?)
0.0947 17.0 24.34
0.0977 75.0 57.71
0.1007 130.0 141.80
0.1051 180.0 162.20
0.1109 50.0 50.90
0.1165 3.5 6.86

Applied Voltage to Prototype DMA : 100 volt

Particle Diameter Measured Particle Lognormal Data
() Concentration (#/em®)
(#/cm®)
0.0397 24.0 25.77
0.0403 60.0 67.74
0.0412 210.0 232.90
0.0429 410.0 348.30
0.0451 180.0 169.40
0.0473 20.0 35.06
0.0494 0.0 3.93
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Table 2 Prototype differential mobility analyzer generated number mean diameter (NMD) and geo-
metrical standard deviation (gg)

Applied Voltage Measured Equation (6) Difference Geometrical Standard
(volt) NMD (xm) (pm) (%) Deviation (g,)
500 0.105 0.1059 —0.85 1.05
100 0.0435 0.0432 0.69 1.05
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