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Abstract

Particle collection characteristics of the MOUDI cascade impactor has been studied for coarse particles in Lhe
range of 2 ro 20 pm in aerodynamic diameter. A vibrating orilice aerosol generator was employed 1o generale
menodisperse lesl aerosols. The oleic acid and sodium chloride (NaCl) particles were used as tesl aerosols.
Alummum feil and Teflon tiller were selected as impaction media. The sampling flow rate was changed from 23 to
35 Lfnn. Particle collection efficiency for smgle stage was examined for liquid particles. The stage response was
obtained experimentally (or the cascade impactor composed of three stages and a backup filter. The results showed
that most of particle collection elficiencies measured in this work are similar to the efficiency curves obtained by
Marple et al.{1991). For particles less than cut-off size of the stage, the collection efficiencies of solid particles are
similar to those of liquid parlicles. However, the collection efficiency of solid particles decreases with increasing
particle diameter for the particles greater than the actual cut—olf size of the impactor. The pariicle collection
efficiency increases with increasing sampling flow rate at the same particle size. However, the collection efficiency
curves secm not to be greatly shifted with the flow rate. The stage responses obtained by direct measurements in
this work are in good agreement with those derived from the collection efficiency curves for single stage.
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Fig. 1. Schematic diagram of the experimental system.
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Fig. 2. Particle collection efficiency curves of the MOUDI.

el ot Fehal £ qldS seEdh

i

3.2 AAAE U Eolnuel Ha

AAz2EL £/ ol Ffshe A =2 A4
YAE Beje, o] elelzes F2 A YAs
ZAGE A3 WA HS 7|de) FEG W 32
Hel Zshe] B Helrheis 447} Al el

A A A g ERAE, 2ESE B
o AT U7} S ¥ 2 A
1—]-%“]—.1# oA ¢l (Lodge, Jr. and Chan, 1986).

2 dFlME 24 Az 2F dAE A9
of YrkAA o] B L] AFEge v ke
A ggic} 78 3.2 MOUDI2] 53} 35kl =
Al YA Q3 dApe] AHEES 9mEtd e
W Blelvh. 78S B, Ao e Fe)giAng
A HA gk AHEES FH8 vl
ub, 3 dARe] AR AR Ege] FrEhA g 2
S5 917e) Zobael @e) e oele A
& oer Qe BE A AREA) F4la
{Rao and Whitby, 1977). &=8}F, 314) ‘”7\]-4 AL 1%k
oA HIEE dEY W] AFE ) G2y &
ol Wla) ok s o 4 ek,

res YA G YgEe] YAAxE
zhe aa gAel A9 Aadd, 79 34 B
vhe) o] mAl 4R A2 7)ol oo
Aoz od BAYART £ A Haage)
2 FekAl e o 4 ook A7) ololzee oy

_gL

oy At A 159 265

100 — ,
{ Fa
! ;
| . ," Claie azid parlicles
B | ! Tenhon fileer
- ! {’ Qlzk acid parclas
9 i ”A Al ot
= - fh NaCl particles
) - T fitzr
2 80 8 Stage 1 relian
E - tage 3 & f NaCl parbcles
=] | ! Alfall
w r f Marple el al {1881)
g Y &
g a0k . ok -
[ -
= s o
Q I ’f -
20 - 7 N !
LR N
1 i
4
L rd
0 / =

100

Aerodynamic Particle Diameler {um)

Fig. 3. Effect of particle material on the pariicle collec-
lion efficiency.
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Fig. 5. Stage responses of the MOUDI cascade impactor.
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