] jcmik

|

2011,29(06) (Aviles) ﬂﬁ?
K 8 IR RCR RIS AR 5 P

, 410083
L : - : : o
0.869~1.048 : : o :
% @i ; , ;
RESET TN249 XN A dol  10.3981/j.issn.1000-7857.2011.06.003

Grain Shape Analysis of Free Settling Particles in Air

CUI Yan, WU Chao, YANG Fugiang, LIU Hui, LI Ming

School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract Based on the Area—Perimeter Method, the fractal theory and the experiment results of free settling, the profile fractal
dimensions of the free settling particles in air are calculated. Using optical microscope, the grain projection images of air particles are
obtained. With an image analysis software, the grain shape of air particles and the relation between the profile fractal dimension and the
settling time are obtained. An analysis is made for air particles with consideration of the special causes of their formation. It is shown
that the grain shape of air particles exhibits a distinct fractal characteristic, which is getting more distinct when the grain is smaller. The
profile fractal dimensions of the particle range from 0.869 to 1.048. The value of fractal dimension decreases with the increase of the
sampling time, and the fractal characteristic is getting less distinct. It is found that the higher percentage of finer particles is associated
with the higher profile fractal dimension value of particles. This quantitative description of the profile fractal distribution of free settling
particles in air, provides a new way to predict the shape change of the grain and the adhesion force between particles.

Keywords particles; grain shape; fractal dimension; particle size

0 Bl 20 80 s
[1-5]
(6]
; 171
m; s ;Xie ®
P ,Kaye 1
, , ;Kindratenko 1
: 2010-10-14; :2011-02-12
(50974132)
: s s s :cuiyan911@163.com; ( s
E520001585M), s s :wuchao@mail.csu.edu.cn

31



] jcmik

4@7
ﬂﬁ‘ (Articles) 2011,29(06)
S
' 1
' ' Table 1 Indoor and outdoor climate conditions
' ’ ' during the experiment
, /°C 1%
, 2010-03-07 4~6 50~60
N 2010-03-08 7~8 64
2010-03-09 2~5 70
1 2010-03-10 4~7 60~70
Hausdorff ,Mandelbrot"" 2010-03-11 37 30
2010-03-12 8~15 50~60
o Mandelbrot 2010-03-13 10~21 67
’ 2010-03-14 15~25 46
s N . 2010-03-15 7~10 50
o 2010-03-16 7~8 46
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Fig. 2 Curve of Igl(e)-IgA(e) of settling particulates according
to the experimental data in
1d, 3d, 10d during the sampling time

2
Table 2 Analysis results of micro—particles
on surface of glass slide

2

/pm /pm /pm /pum
2010-03-07 28 40327 16.663  7500.00 1709.037
2010-03-09 34 52468 17.635 14250.00 2241.163

2010-03-16 68 93.049  20.782 42450.00 5486.376
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Fig. 3 Particle size distribution within 1d sampling time
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Table 3 Statistical results of particle
shape fractal dimension

K D, R?
2010-03-07 0.5238 1.0476 0.9424
2010-03-09 0.4895 0.9790 0.8864
2010-03-16 0.4346 0.8692 0.8508
3
(1 ) 9
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9 9 o lod
, 20.782pwm
(3) ,
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