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Table 1 Cut point diameters of cascade impactor

Stage Particle diameter, dp (um) Pore diameter (mm)
0 0~0.43 Submicrom (filter membrane)
1 0.43~0.65 0.25
2 0.65~1.1 0.25
3 1.1~21 0.34
4 2.1~33 0.53
5 3.3~4.7 0.71
6 4.7~5.8 0.91
7 5.8~9.0 1.89
8 9.0~10 2.25
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Fig.2 Effect of Reynolds number at jet exit on
particle removal efficiency, n

Hih, =, (1810), MR EEINI], a=Juls
4 Kolmogorov FFAiE I [].

S VR R Re 80, S i X B I Y.
W, o TR S AR R R LT R I R AR
JE PR AR A AINRIURE (1) St DN, BE PRI i AR TR A T
AT MR s &, BRI i T St UK,
M G I A4 B () PR AR A, 52 S LR AR /N
ESPEApNGb YRSTANY ik | Ve s SN BT 9o ) R b 1A
() ARG A2 ) L3638, Rl s R A E YO AR T Y 0 45
1 FH R BT s R0 T 355 e

XA S RIURE , RIOREA A28 A2 5 i FLAE A B ) 1)
TR Z, BIUIEA FRARBURLAE S T r R B
BRI, LA FL UL 3. RAREEINBURLAR 2 Bl B
T P EPREAR HURL(1~5 ) WAR T B, X2 i TRk 5
UL AR LT R AN R, BEET AL Re 3800, rhlalk:
PEMURL T =G BR AR O, TR/ T 1 um ks
(IR PR A A I AT oS, DRI, S0 () U T3 B R 1
IR, T AR B R ) G 2z 8

60
L]
Re
50 - —m— 4692
L —0— 6256
—A—7038
= 40k R
g TR\
& n /2
30 + A/A\A><27f/l
L o /
20 - ﬁW;?' .
[ \I
10 L | L | L | L | L
0 2 4 6 8 10
d, (um)

Bl 3 SR JURL 43 T B AR I R
Fig.3 Effect of gas jet on single-stage removal efficiency,
7, Of inhalable particles
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Table 2  Effect of humidity on distribution parameter
of particles agglomeration

Relative Mass mediate ~ Geometric ~ Concentration of inhalable
humidity (%)  diameter (um) error, oy particles, M (mg/m®)
Initial 2.83 2.64 240.9
25 3.58 2.45 2175
42 5.03 2.39 179.4
55 4.78 2.31 199.2

3.4 X IGRE XA BRI R

RO PEE S R S U U PR RIORE B A HL )
HENER. WP SR SN JEAE Y ORI BR R 1)
SEMLIE 6 P, B CARIERE N, AT N FIURLI BR 2
HE BRI, TR N IORE AR B3 AR R0 et T TR BR R
A SRR VR AL Re (RFFIEE, SRR LR
ANAZ 2 RO PRI, i YR S FUREAH (14 52 M e
FERER, INBIRL S BRI R W, 5 S A ] 2t

TR HIRERATH, o NIRRT e B, Il
Fii 77 2K TR AL 20 J) B AR KRORE, /NRTRE 5 B KR
40
r —#— Mass remonal
35 —&— Number removal
g 30
=
25
20 L RH=40%, u=22 m/s
. | . | . | . |
2 4 6 8 10

C (g/m’)
B 6 KR SO0 RIS Bk RO A 52

Fig.6 Effect of fly ash concentration on particle removal efficiency
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Agglomeration of Inhalable Particles in Gas Jet

SUN De-shuai, GUO Qing-jie, Sl Chong-dian

(Col. Chem. Eng., Key Lab. Clean Chem. Process, Shandong Province, Qingdao Univ. Sci. £ Technol., Qingdao, Shandong 266042, China)

Abstract: A turbulent gas jet was introduced in an agglomeration chamber to generate a local turbulent flow field and intensify
agglomeration process of inhalable particles. Aerosol cascade impactor and laser particle counter were used to measure the mass and
number variations of particles after agglomeration. The parameters influencing particle agglomeration were examined in detail. The
experimental results showed that the removal efficiency increased with increasing Reynolds number of jet exit and flow ration of
jet-crossflow. However, the removal efficiency was affected by particle diameters, and the maximum efficiency observed in small
particles (<1.0 um). When relative humidity in the chamber approached 40%~50%, the maximum removal efficiency was acquired, in
which the mass diameter increased from 2.83 um to 5.03 um. Increment of initial concentration of fly ash could resulted in decreasing of
removal efficiency of inhalable particles.

Key words: inhalable particles; agglomeration; gas jet; removal efficiency



