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EXPERIMENTAL STUDY OF SUBMICRON PARTICLES’ MOTION IN
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Abstract As particulate air pollution has aroused the universal concern of the public, the motion and diffusion law
as well as the distribution rule of suspended particles have become research focuses. The suspended patrticles in :
are discrete which are different from continuum mediuend thus the model of particle motion are different from that

of continuous fluid. To ascertain the model of particle motion is a critical issue in the research of ambient particulate
matter. This paper concentrates on the movement of submicron particles in still air where the particle-sink exists. In this
experimental study, submicron particles were generated by combustion, particle-sink was simulated through electrostati
adsorption device, and particles’ movements at different intensities of particle-sinks were measured by PIV and LDV.
The experimental results show that movements of particles in still air without sink are Brownian motion, and if there is a
sink, particles move to the sink at variable velocities which varied inversely as the distance to the sink. It turns out that
particles’ movements around sink are analogous to that of continuum flow. Also, an empirical formula of particle’s two-
dimensional velocity distribution is given on the basis of PIV experimental data, which shows the motion of particle in
small space does not satisfy the continuity equation. Meanwhile, experiments in a bigger space were performed by LDV
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techniqueand the result is identical with previous experimental outcome. Therefore, according to this study, a hypothesis
is presented as follows: a non-pneumatic-conveying air purify technology base on sink’s action and particle disperse is

feasible.
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Fig.1 Electrostatic adsorption device structure
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Fig.2 PIV experimental system and schematic diagram
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Fig.3 LDV experimental system and schematic diagram

1.2.2 S5k

ROk A 230 Bl A 3 B8 E A7 B
TR RPRES, 5 PIV SER—FF, SEI0 I 7R %
PRSI % P A — 8 IR LR OR824
SEARA S, 4 e P R R 2 B It e s PSSO VL,
SRJE H PDSA-2 BRI 2 3% B A R SE R &7 5
HURERAN R AL AL RURE 132 B8

DR T, AR A U T 32 308 5 3 D' LA 5 0
G, SRAFE I A RACRE I I A s A M
%4, DATRAL I B4 RS A7 IR

2 TRMERERSH

2.1 R A E IR IRAED T

I 58 TP FH AR M K RORE 2 HE AR e A )
THZ, AR 0 55 RORDRL A 73 AT S 36 25 SR (il 4),
959K KA A W AMCK 2, UKL 52 04 6 mg/m?
I RLAR 5> A R A 0.3 um oAy, BRI A
3 mg/n? INPREAR AT FWEAELAE 0.2um JeA7. AT
VS R FR R IN TR B, ARSI I I ) B,
RLIRPREAR I3 A FE AR AL, AN JE 0 25 &7 I () 5
RUBLEEIF ISR,

Pl v AT Y RORE PR RO LR, TR R A2
/N, B A, PIV JGE U0 Aok A2 A (1)
WL, PRI D s R R ROORE B30 182 L5 S5 o RORSE
Hom FEA B NAZ BN, SR T LR FE I 25 b KT
0.3 pm R0k HHk BEZ 0 10° em®,

2.2 T ARBRAZT SPRIEIZIES

76 PIV 2867, FIF CCD AHMLIAHE WK B

FLAERR e KA RIS, 53] YZ 1l FEkii
1B ) S B A S FE (B 5), BT L
G, FURLIE )8 O S TR o3 A1 JURLIE By 3
KNI AR ] 6 s, A A a] LU H ok
TR 19 23 A R AL T AR oy S B R 2 1)
Maxwell 4 /5 73 A .

550 T2, ANBROBURLAE 1K A

5 5X10°

6 mg/m’
20k 3 mg/m’

particle number concentration/cm?

0 02 0.4 0.6 0.8
particle size/um

K 4 BUROR AR A 1

Fig.4 Size distribution of particles
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Fig.5 Cloud chart of particulate Brownian motion
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Fig.6 Speed distribution of particulate Brownian motion
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Fig.7 Particles’ velocity vector around sink
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Fig.8 Particles’ motion vector around cylinder model

FEANIR]. Dy T AL S0 45 R W] 5, HINUERX SES 1A 4%
150 %} BGR 3Hr Ab Bl 5 SRBUREIZ B3 IR F- 2437, JF
E— NI IR) BOE L 56 A [ VLU R S 46, R
KA R R .

2.3.2 LDV S5 45

(1) AR B JBORE (14032 )3 RN AR AL,

LDV SEU0 A 5 W 5% A S g0 &y, DU T A
P EA TAER, BLA TAER R 65 KV I, FH &%
B 1m, 3m, 6 m ALk 132 3388 FNRIORL A B AR
1k, & 9 fo.

HSRE Bl FT LUE Y, 5 PIV SEEG 45 R4, 1k
Ff RIS PRSI AR I, AN TR L PR R A2 2l e 2 #
—ERESERE K. B e 3 I R R URUORE ) B Bl S
BEINT 7~101%, BUAEHRHEO, UKL S AT X ik
/. LR B T A I, UL PRI R S T e, K2
P A AP EAR ], OREARIR B i, TR AL
FEBR s BORIATA AN, AORE (K373 18, 3K 55
L ] PR A LAl AR A AT O DR Y AT LAl
FURLIE] H AT R CBURLRIIR L) MG, IR DB, 9t
L ) BRSO, ORI (A1~ 40 Rl 35 P B S, UL PRI 97
HIOE LB AR, D i 1.



%2 ST T A NERCRBURLAEICAE T R 38 ShLEL 0 SE B9 295

0 50 100 150

0.25

=~ 20F concentration-1 m off
= concentration-3 m on-1 m _
&n concentration-6 m on-3 m70.20 T
g 15 on-6 m g
g Llor 1 £
8 >
§ 0.15 E
= 2
5 10t B
< 0.10
8 3
Q b=
G <
g 0.5 0.05 =
=9

0 . ()

0 50 100 150

time/s
1 9 A IE RUTCAE RN AS [R5 FURL IR 155 12 ) i

Fig.9 Particles’ velocity and concentration in LDV experiment
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Fig.11 Fitting curve of particles’ velocity-distance relationship
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