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Aerosol Particle Generator?] 22| & EM

(Principles and Characteristics of Several Aerosol Particle Generators)

1. Introduction

A AA7Iee O, 23YEE 87T
£ 71Ae Bes REe x4%3, 23U
gol uia}t A F ANG 2 AHAAHE Fol7]
A8l 4= pm, & submicron particle °i
g @alo] ‘80t SoledM A F7t
sk 53 1M RAM, 4M RAMS] 34
of wxl2 7tslm e HA 7lE FoklA=
pattern®] size7t 1 pm =2 zopHel o
g a4 33 B4 submicron size
particle controlell tjale] ge #ido] IF
=t} S. Gunawardena et a., (1] <
3td BE chip defect 2] 60 ~75%7} par-
tideoll o}3te] wrAEcl 3ot

Aerosol 1 & AU AA Aeie] particle
o] FlAol F-fEol Y AHE o, H
AN BolM= olz, A4, 4§ F9
7Z1do| U= particledl & B2 @] IF
5] glch, o] 9}zol gas—borne particleol of

3] A7 3= BolE Aerosol Science#t Ft).

o] paper & 714 7]2A 0%, Aerosol & &
Aske 7149l ¥+3H(Standardization) %
Calibrationol 293 Monodisperse Aero-—
sol 2= technique ¥ polydisperse aero-—
sol =L techniqueol didle 71&3ta, o

o} 7+ B *

Kang-ho Ahn

& 718l 3714 — 5 Optical Particle
Counter (OPC), Condensation Nuclei Cou-
nter (CNC) 5 — 9] Calibration # 7|4 E¢]
E4, High Efficiency Particudate Air (HE
PA) filter test techniqueol ©idtd 7]%3}
At} o] BE techniqgue2 HE Univer-
sity of Minnesota, Particle Techmology

Lab.o] A AFg3tA W 7idg 71&Eolth

. Monodisperse Aerosol Generation

Monodisperse Aerosol ©] & Geometrical
Standard Deviation ( ¢ [ #3 Appendix ]
o} 109l aerosol system— % % parti -
ced] 2717} $YF R — & wIdd. a8y
FEHOR o0, =< 1.19) aerosol systeme-
Monodisperse 2t 23}, o] o]2]2] Aerosol
system& Polydisperse Aerosol®l@} o},

BE FE Holor FFH7AE Calibrat-
ion 8}7] 913 standard7} L 38H%°l, Aer-
osol science ¥-otoj A= g A7)l par-
ticle# A &3 particle®] 787} standard
2A4 & ggsid

Monodisperse Calibration and Test Aer
osol generation technique© 2=, 13 1ol 4
BE ulel o], [ g#m~ 40 gm HHHANAN

= Graduate Student,
MN 55455

Particle Technology Laboratory, University of Minnesota Minneapolis,
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o, = 1019 F&T 2 Vibrating orifice
technique ©l, 0.087 gm~ 90.7 pm ™ $jujol
A} [from DOW DIAGNOSTICS,p. o Box
68511, Indianapolis, Indiana 46268 )2} 0.
085 tm~ 2.99 pm B AWM [from Duke
Scientific Corporation, 2415 Embarcadero
Way, palo Alto, CA 943031 ocg=1. 062]
J&% 2 Latex Sphere Atomization tech-
nique ©|, Submicro Aerosol Generation te-
chnique o8 0, = 1029 ABx2 Elec-
trostatic Classifier7} Al8-¥t},

E-1 Vibrating Orifice Monodisperse

Aerosol Generator( VOMAG)

Vibrating orifice monodisperse aerosol
generator & Berglund &} Liu(1973) (2]}
ols) e FAZ vl AEF monodisp-
erse aerosol & THE ¥ Ut = 32
o 4] » & ule}zro] piezoelectric ceramic °ff
AC AYE Fo] orifice s F74 o8 JEA
HozM orificeE Tl A& AA] jet
S YT A7)0 HA) P2 wEY o] o
A -2 (particle Y22 turbulent jet ol 84t
AHo2M particle7iele] F 8ol 93 de
371°] particle 84 & =t} partice A
7=

=8N Cv s
D"—(T) 3 (1)

EREH - HHELTE F 168 £ 1% (1987)/45

Fig. 2. Berglund - Liu vibrating orifice
monodisperse aeroso! generator

o} o] A v, o7]A Dy particled]
A, Qi & orificeE 53 €99 flowrate,
Cve gullo] mollle v wAd 230 A3
%% (volumetric concentration), Zelx f
= orificed] JFFolth. 37 5 10. 20 #m
9] orifice® AFE3ld 73 0.6~50pm 9
2]Wi®] monodisperse aerosol S TS ¥
tl. particle 3719 FFEE 0, < 1010}
Uolt} marticle® Z71E f 9 899 x,
orifice®] A%, Q1 $& & ¥t QA
3= particle sizeE T = 9ok A 5
#m?e] onficet= Ao 3x] BFEEo)] 9
& A5 ZEoz AR Fos) ks, o)
AM-3tazE o= ol % g9 83
o] Ago] uighz dir}, WA particle ©lmon-
odisperse 217 47] H43MA 7+ @ol AMES}
+ technique @ 2+ particle®] drag force
7} particle size2] 5% AL oL Ao
2, orfice o4l wAixlo] }9+& particle
jetoll F718 3 =HA B9 particle jet 9
streamo] 3 Zo|H monodisperse particle
o] wAelm 9l Holxm, 2F ol4de9] par-
ticle jet stream°l A7 bimedal £ tr-
imodal 2] aerosol o] WAHUE= AL &
A

VOMAG = OPC calibration( Liu et al.,
1974 (3] ), Inertial impactor calibration,
turbulent pipe flow<ll 12| particle deposi
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tion A+ (Liu and Agarwal, 1974(4]),
37| sampling 7149} inlet efficiency &%
(Agarwal, 1975(5)), electrical charging
(Liu and Pui, 1977 (6]), neutralization
A¢(Liu and Pui, 1974 (7], (8] )5l A}
450 g

o] 7iAle} 5439 3= droplet prod-
uction rate 7} 7]y =4 fo} oo,
o] &3l particle concentration Na &

N th = éa ................................... (2)

2HH 7€ F dd, f& AVFH AEF Qa
€ A4 F7] fdPolch sy 44 par-
tide concertration-& system oA A§7]
£ particle loss &0 o]£%<Ql particle
concentration Bt} 5% error ¥ oA o]
714 € secondary concentration standard®
ARR-& 4= r,

o] 7lAle] FAF ZUEL FE 1o 259
Ak,

I 1. TSI A}9 Vibrating Orifice Aerosol
Generator 2| MEE

B 2. Dow Diagnostics™ A}2] EHEEAL Latex

EEZUX

3 7 A k=

0.087-0.101 Polystyrene
Styrene — Butadiene

2.020 Polyvinyltoluene
5.7. 16 Styrene divinylbenzene
15.8 | Polystyrene .
25.7, 45.4, 90.7 | Styrene Divinylbenzene

Orifice | A 5 & |94 42| 9A42] 5 =
4 7 WA
(#m) | (kHz) | (pm)* | Cpm)**|(.fec )*™
5 | 450 | 15 |06-15| 273
10 | 225 | 25 |L0-25| 137
20 60 | 40 |18-40| 36
+ TSI Inc., P.O. Box 3394 St. Paul,
MN 55165 ‘
+ AFHE A 25% olUlA &
£z2371s

=+ ool o3t
sx+  1004/mino FESA e B3l ¢
2%

-2 Latex Sphere Atomizer

Monodisperse Aerosol & TE F A& 7
4 2t33 technique © 2, ©]v] particle size
7b AA AladE= PSLE o SYAA

* Dow Diagnostics, P. O. Box 68511,
Indianapolis, Indiana 46268 U.S.A

Spray-drying ¥ & A&t E2& AlE
ol A & 4 A& latex particle sizeS B
o|F3 Ao}, latex particle 2 aerosolized}
71 43l M, WA original suspension £ &
deionized ® Eoll 3MAl7|m F3] o] i)
iso—prophyl alcohol & 2+t o 3FNH
8°1-% ultrasonic bathel]l 10~202AT
o 70| multipleto} A& WA

E Mol =& latex particle ©] atomized
droplet 107jo} 17§ o7 Hx= 3t
Wtz 0 2, atomized droplet®] W4-3o] la-
tex particle& Zt3 UA| &7] wJol, o]
dropleto] Futgl & droplet o e
&5l B2 3] partide & AL &+
Ad. & Eof, 10 #m2] dropletete] 1
ppm(107°) 9] ®] b BEEo] S0l U
73S ol E4E2 0.1 #m2 residue parti-
cle g ¥4 3y

2] 22, latex aerosd & residue parti-
deo] &7 71419 calibrationol] %L v
AR e 71Aol Abgalol dith &S0,
latex aerosol 2 residue particleo] ¥
wkz} 0¥ Optical Particle Counter(OPC),
Calibration®l] 7} @eo] At8Hd, a2y
residue particle ©| 2173 Electrical Aero—
sol Analyzer (EAAY} Condensation Nucl-
ei Counter (CNC)S 9] calibrationol= A3
8] it '




L~ 3. Electrostatic classitfier

Liu and Pui{ 9 ] o =isl 7igd o 7Hke
0.01~1.0 gm Hjie] submicro monodis-
perse aerosal & B A el AR 7]
2 EAL singly charged partide ¢ #7)
# (electrical ) mobility 7}  particle

sizzo] disll LA3A Rale gAE o8
#Mo&, submicron partide & charge
equilibrium 48 (Boltzmann charge le-
vel Y olA AriF ez FAdoAY & x1
charge & ®3 Jded 2AST Aok o}
e 29 39} vERY ATk

Fig. 3. Electrostatic classifier JHEIT

Atomizer (¥l 71&8 APl ol LA
$ poly disperse aerosol © silica gel ©}
ola} ¥xz9 3, krypton 85 M5 sou-
rce o ¢la] A7 bipolar ions o 28} ne~
utralize B tl. ©] aerosol 2 electrostatic
classifier (£ DMA :differential mob-
ility anatyzer of ola} o,== 102 A% o
< &% 27|19 monodisperse aerosol-d
22 4 i} aerosol ®f electrical mob-
ility ¥ operating condition ¥ mobility
analyzer @ dimension o} 2}8 o AijA
& £ Aok

1”('2/’1)._

(3)
2KVLE

sztqc‘i' ";“( Qat4s))

ARBM-HHETL F16% F1®HABD/4

Zy : electrical mobility

4. : flow rate of clean sheath air
m the mobility analyzer.

4a : polydisperse aserosol flow rate
entering the mobility analyzer.

¢s : monodisperse aerosol flow rate
leaving the mobility analyzer.

7y : inner radius of the mobility
analyzer.

7, : outer radius of the mobility
analyzer.

L : length of the precipitating ele-
ctrode between inlet & outlet.

V : voltage difference between the
inner & outer electrodes.

2l(3)0. 2 BE electical mobility Z,E ¥
g o5
e [

3xp D,

Zp=

25%E particde A3 & 7€ 5 A

e : particle®] 3HA#
¢ :Cunningham slip correction factor
7\ e FAEAS

Cunningham slip correction factor ¢+
1910d Cunninghamel &3] f=HUch
particle size 7} 714j9] HIFAHFH 2} v)
28} A particle EHNA particle
gas 949 Ad&grt 0o opju2(F slip
flow 7} B7128) Stoke’s law s A {AZ

—

4 gith. slip correction factor =

A P
=1 1.246 ———— + 0.42 .
c=lH e Ty TNE
e WD)

) S
o}, /) = Knudsen number, Kno.&

EAfd,
A=10.0652 gms= 293K, 1710l F
719l mean —free — path o]t} °} factor



48/|] H

ce 34 189 2AY 39 continuum
regime, & Kn { 0.01olA= c=< 1o|c},

o] DMA°|A &= ¥F particle size S ¢
€ ¢ A& ¥ olyzl, number concent—
ration € £4Y 4 Atk DMAE AA
monodisperse particle & &7} o] &7
F& Hu glevg Iy oA BE upel g
o] monodisperse aerosal & Faraday cup
(electrometer current sensor )°l sam-
pling 3o current & £48 & o o
2] olj

particle concentration N& +& % o,

I+ current flow, ¢+ Faraday cup o]j4]
sample ¥ aerosol flow rate, e+ A=z
o] 7|B3lH%, e=16x107C, °|tf.
Zu AAE 229 particle € 27] olAg]
HAE =53 9lev 2 correction factor ,
K& A3

N= ! K
-
qg Aga,

o] 9- 217}3 electrometer (Cary 401
vibrating reed electrometer, Varian in-
strument division, 611Hansen way, Palo
Alto, CA 94303) & o] &3l Faraday cup

H 3. Mobility Classifier Generator ] Submicron X} 2HTH U EN

Output Aerosol Input Aerosol (1) Operating Cond. of Mobility Analyzer
Nominal Solution Collector Rod K

Diamener | Max. Conc{ Material | Conc. |[Flowrate(2) Voltage(3), V factor 4)
T Mm em® %bywt.| gelpm (U of M TSI

0.013 5. 000 NaCl 0. 005 20 65 71 L0

0.018 10, 000 NaCl 0.01 20 123 134 0. 99

0. 024 50, 000 | NaCl 0.05 20 215 234 0. 98

0. 032 150, 600 NaCl 01 20 373 406 0. 96

0. 042 300, 000 NaCl 0.5 20 624 680 g 93

0. 056 600, 000 NaCl 1.0 20 1064 1159 0. 90

0.075 600, 000 NaCl LO 20 1807 1968 0. 86

0. 10 80, 000 DOP 0. 01 20 2994 3260

0. 13 80, 000 DOoP 0. 04 20 4660 5075

0. 18 100, 000 DOP 0.1 7 2750 2995

0. 24 200, 000 bop 0.6 7 4243 4620

0. 32 150, 000 DOP 0.8 7 6381 6949

0. 42 40 000 DOP 10 7 9174 9990

(1) Input aerosol & 241 KP.9] Collision atomizer 94 Y23 NaCl(o, = 2)3, Fw—

gl o3t DOP(og =12)°lth

(2) gc= A RE sheath air F3°l8], ga=gs= 0.1 gc 3%, qa = input o]A{e] &

aerosol
(3) Collector Y2 t}&al 71Fe] wmsich

F%F 2 gqst outputellr|e] w4} aerosol folt)

Minnesota™ & 29 : r; = 0.950¢m, r, = 1. 907em, L = 45 52enm

TSIAL =€

ir; = 0.937cm, 1, =1 958em, L = 44 44cn

@4) K+ CNC Calibration o] olx tFo2 3dg dA] e 121d BAAF2A,
2E A7 ¢dEE 9 oA 399 AAEEd dE dAdAERe] vg Feldo



o 22& AF 107€AZA A £ gid, @
o g=221lpmold HAF 2 particles / o
#AA EAE 5 Aok ol W FH ez
of £5%cIch. &3] Kag ¥IEE solu-
tion 9 ¥E5 DMA 2 AHESid  particle
gtce SAES 9448

DMA & AHg3le] A #3t m7i9] particle
g 9s7) Yslde, -

i) classifier ©l ¥ & polydisperse ae -
rosol 2| number median diameter 7} ¥
A3t monodisperse aerosol ¢ diameter
B} zotof gir},

ii) K,*® neutralizer £ $£% WS
w23}l polydisperse aerosol ©] Boltzm-—
ann charge equilibrium Je81E WFHAIA}
gt

ii) 0.08¢m B} & monodisperse ae~
rosol & WE7] A A= polydisperse ae—
rosol & ¢, { 1.4 & TFA|A} Y,

iv) mobility analyzer <9} flow & la-
minar °jol°F 314, (g +49:)/e & FASN
of gitt, FE q.:q,=10:1, ¢,=¢, & &
o2 Aa qivh

v ) monodisperse aerosol &7l co~-
nducting tube & ARt Aol £1, &3
714l monodisperse aerosol 2 o] W7 A
o} Wi=A] peutralize A7 oF %tk

EERFA - LRI F£16% F15% (1987)/49

i), ii), iii) ZASE WSA] ghE Al Ao}
multiply charged particle 2] concentra-—
tion & <4 & Ak & DMAE 2¢€ el-
ectrical mobility ¢ particle & %ol
W Fo] A4 unit charge 9| parrticle
mobility 9% 22 mobility o A48 par-
ticle size 29 & multiply charged par -
rticle °] Y& 4 dr},

Z7 1) & EA7 A= input
polydisperse aerosol 2 W57l 93 colli-
son atomizer 2] solution concentration &
Z A=stw "o}, ¥ 39 solution concen—
tration ¥ number median diameter 7} ¥
Als] A},

SR 279 A%, Liust Pui (79 pa-
per & Fa3z| wigch

Az =79 A9, condensation aero-
sol generator (¥l 7|&§ AYIE A%
sl gl

O z749 29, insulating tube
717t &R=o] charge 8 particle 9 loss

£o}7] Y18 Aol metal tube (72|
ARg-3lA o] BAE AT 4 Uth

2] 37FX monodisperse aerosol gen—
eration o} 2] § particle 2719] HEEEZF
A 3t7] A8t University of Minnesota,
Particle Technology Lab. 94|+ vibrating

E=13
=
=2
=

H4. DMAE 0|83t PSL % DOPYIXIO| XH=Xx| H@m

AAAANN] A = = _
5 # e g ooy |V ol Sibrating. |(aitterentia 20
- orifice ) mobility ) ?

DOP vibrating orifice — 0. 890 0. 888 + 0. 27
DOP vibrating orifice - 1. 094 1. 115 —19

DOP vibrating orifice - 1. 701 1. 695 + 0. 35
PLS(LS-1010-E) Spray ~drying | 0. 357 — 0. 338 + 56
PSL(LS-061 -A) Spray - drying 0. 365 - 0. 345 +58
PSL(LS-1020-E) | Spray-drying | 0. 481 - 0.517 |—6.9
PSL (LS-1029-E) Spray ~ drying 0. 500 - 0. 528 -53
PSL(LS-1117-B) | Spray-drying | 0.79 _ 0.820 |—137
PSL(LS-1166-B) Spray ~ drying L 10 — 1. 182 — 6.9
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HES5. PSL BEYUX F&X|(Dow Diagnostics Co.)2t A&EX| Him

% Z 3 3, (¢m)

Dow | Mobility |$Z4 Z|Electron microscopy|Light scatter-{Centri-| Optical
PSL L D.|Co. |classification|® &| (1) 20 1 (3 | (&) ing(5) |fuge(6)|array(?
LS1010-E{0.357| 0.338 | 0.334 |0 330 318 0. 354
LS061 -A|0.365| 0.345 | 0. 340 0. 336|0.342| 0.339 0. 343
LS1020-E|0. 481 0. 517 - 0. 488
LS1029-E {0.500 0. 528 0.516 | 0.5010 499 0. 55
LS1117-Bj0.79 0. 820 —
LS1166-B|1 10 1 18 —
(1) Heard et al. (2) Porstenorfer and Heyder
(3) Davidson and Haller (4) La Mer and Plesner
{5) Dezelic and Kratohvil {6) Stober and Flachsbart

{7) Davidson and Colline

orifice generator | 23] FH=o]Zd particle
size ¢} differential mobility analyzer ©f
o} 3t particle size & B3N T
spray —drying technique o} ] & PSL pa-
rticle # differential mobility analyzer ¢l
o} @ particle =71E W@l

o] 24371 F 41 Jelt 9ok vibrating
Orifice aerosol & DMA aerosol =717}
Hn 1L9%FE Aol Holm Y}, a8y
PSL particle size % DMA particle size
€ A3 6.9%7 Holg Holm Yt o
g APAER olgt B2 PSL particle size
o] #Y#APE AHsn Ao F S50 89
Hoj Ak a2y o] 52 DMA particle
size 8] BEEE ¥ 2% BANHAAN QA st
3 it

E. Polydisperse Aerosol Generation

A3k e =719 particle o] 7] A &l
o U+ el & polydisperse aerosol o}z 3t
o9 oAE 9, UriFe ux, o8 szt
o] wjd, Huld7], sprayoll °ls LBE ae-
rosol 5 ¥ ¥e| polydisperse aerosol °ll &

g

-1 Compressed Air Atomizer

Polydisperse aerosol & WAA7l&= A2
7H4 st Wi o 2 Atomizer & AMEIITH
I gEe 4% 3712 4 E BANA, 2
droplet impactionol 9|3l | A A7 1 &}
size 9] droplet & w=E RHojo} o|FA 3}
of wAlEl polydisperse aerosol & geometr—
ical standard deriation (6g)°] 17~25
Z%xol3, mean volume diameters 7 1.5
~6.0 pmojtt. B 62 da] AEHI e
atomizer &) 54 Jell Faddh dRrE
o] Nebulizer&= #Hi 10°~ 107# /ake] par-
ticle & WA AZIT]

Atomizer & 2AlZF A ALE £
A=t Alztol NG 5 gojo] Sl o3
atomizer % €49 Fx=7t FH Frtslo
Y= partidee] 2717 Y AAA 8B
ol of e gujo T HAFS A 9
slo] 9|y w2 LAFS M s gl
recirculation S glolm, AF I Fxo £
€ syringe pump &2 suction feed system
< A3l FEAZ £ AA A Ut
2% 4= University of Minnesota, Particle
Technology Lab 4] 7]'2% constant out-
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I 6. Nebulizer 9] ER3% X554 (Raabe, 19]6)

. 4P A W Q VMD ‘
Nebul . .
chutizer (psig) | (d ) | (A |(1/min)| (em) %
Dautrebande D-30 10 1. 6 9.6 17. 9 L7 L7
20 2.3 8 6. 25. 4 1.4 L7
30 2.4 82 32.7 13 L7
Lauterbach 10 39 a.n 38 2.0
20 57 12> 9 2.1 2.0
30 59 3.2 214 20
Collison 20 77 12.7 7.1 20 A1)
(3 jet model ) 25 67 12.6 8 2 2.0 2.0
30 59 12. 6 9 4
40 50 12. 6 11 4
Devilbiss # 40 10 16 (10 10. 8 4 2 1. 8
15 15. 5 8 6 135 35 18
20 14 7.0 15. 8 32 18
30 12 7 2 20. 5 2.8 1 8
Lovelace 15 27 QL)) 1. 3
(Baffle screw set 20 40 10 1.5 5 8 1. 8
for optimum operation) 30 31 11 1.6 4.7 19
at 20 psig) 40 21 9 20 31 2.2
(63 10) 50 27 11 2.3 2.6 2.3
Retec X-70/N 20 56 20 50 51 2.0
20 53 12 5 4 57 1. 8
30 54 11 7.4 36 2.0
40 53 7 86 3.7 2.1
50 49 9 10. 1 32 22
Devilbiss Ultrasonic - 150 33 41 6.9 1. 6
(setting # 4D
(Somerset, Pa.)
4P . gage pressure
A D BTSSR
w : $'¥7] output
Q : F

VMD, 0g : droplet ¥X X%
FIRE FELS 1718 21 Co HZFEFH U LA
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Fig. 4. CNC9| Calibration 8 $i3t B
DOP QIXpgtsy Jx|

put atomizer & Ho Fa o, TF ol
< vaporization ¥} condensation section
& ¥%ska =6, atomizer o) 5] 24
B polydisperse #7131 &, di - octyl phth-
alate (DOP ) aerosol o) 9ol o)al Furd
¥, §%5°] particle 73 003~ 13 pgm,
0y =12~ 14 A%=2 monodisperse] 7}
7+ aerosol & WA A|AF Ut o] X
£ condensation aerosol gemerator 2} 3tk
A 4Y B9 ofsbd vaporization sect-
ion?] 258 Folm, 3| WA o
= [. 012 monodisperse aerosol & UL F
sl WiEe] Minnesota o Sl A s gsig) ol
Condensation aerosol generatorl ¥ &
o] 2 sulfuric acid aerosol generator & =
Y59 BAF3 Q. o] A= 0.03~ 0
18 #m 27 9] particle- S SAAIA 32 ae-
rosolo] &9 7ol vlX = 3] Aol
AHgED], 0.1 ~1N9 3 90 A8qc)

Fig. 5. H, SO, Aerosol Wiyl Melx

B-2 Spinning Disk Aerosol Generator

Monodisprse aerosol°f 7}7t-2 monodis -
perse aerosol & WA A7l HETY sz
spinning disk aerosol generator & &4 3}
o, A & a2 F 3000~100000 rpm o
2 5t 98 TY9 43 ¥FL A% F
a3 dals A4 o8 AR Aol gF
2 filmg dA3EM 48 BojA FAAE
A1 particle & 843}, partide 37l o
#e] 93 R, SAEE o, Ao FHAY
7, 9429 49 p, 5o o3 AAAL

Do 22 (=L )W o ®
o] Biog 27 10~100¢#me] dropletZ
WE F 9len] g, = L1~12%3%9 mo-
nodisperseoll 7}71-& particle & A& 5 At

-3 %gi} Aerosol Generator

Piezoelectric crystal o ¢jsled wig =
S38 44 FEdd) A FTAIY, 4] FHol
A3 299 FE 4N FAHH 2%
%o} 2zt particle( 3~7 pm) & W A
o, o] fgde 2% G719 gon o
A 249 particde & % o~ 1500t

fI-4 Fluidized Bed Aerosol Generator

274 714§ polydisperse aerosol gen—
erator &l §4& QA F& AA %g& F
QA+e 24 E2WNaCl 5)S aerosolize 3=
g AT & Ae AE o)Atk Marple et
al, (1978)(18)& ag 64 & 5 slxol
214 particle ©] chainfeed mechanismol 2}
8] AR Fol particleo] fluidized bed <
OB Folrt #7154 ddsiA FuHES H
o} sith

o} AX T aerosol 2] Mass concentration
170 mg/at 7 BABE ¢ do™ F2 co-
al, Arnizoma road dust, silica, copper ore
rock dust 223 potash®9 particled W
AA 7l ed AHgE @ glnh
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Aerosol outler =5 3¢ 3154 Benjamin Y- H. Liu =
|' l FoAl A A=,
Appendix
Aerosol Science Boo| A particle o] =7,
By, 7 238 BAF= WYPeog logn—
i v ormal distribution & AMg 3t}

Geometrical mean diameter, %, =
ln;g= b ANiln Xj
N
2 FEAED N total number, AN;& i**
size particle A5, *; & i size particle
diameter ©]t}, _
Geometrical standard deviation, oz &

Z2axi—1a ;g>2 4N;

laog=( N 2
Fig. 6. Schematic diagram of fluidized E-L}EMC}'
bed aerosol generator %% 0, F T WHe x5 logsc-
QES AR IO HBE) ale, y %2 probability scale graphol cum-
mulative distribution curve & 18] y %9
-5 Exploding Wire Generator 0% == x%°] particle diameter 7} x4
[«
$HE U714 energyE MY el FF IZ};E bAoAl Tabeh,
Aol 71 & o &40 Ead 25l F
& &2 §% 3189 particle & AT o= M1 — Te _ Ty vz
Wiol 2Tk YRFoT 1 jouled] B3 T Fme i
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