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Experimental study on effect of
thermophoresis of fine particles near
surface of vertical wall

XIA Xiaokang, LI Can, ZHU Shangbin
(College of Civil Engineering, Hunan University of
Technology ,Zhuzhou 412007, China)

Abstract: To observe the law of indoor fine particles’
thermophoresis, the incense smoke was used as the fine particles
source in an environmental laboratory with an artificial hot and
cold vertical wall zone, and the scanning electrical mobility sizer
was used to measure the decay coefficient of fine particles number
concentration near the cold wall under different temperature
difference for the indirect comparision of its thermopheresis.
Experimental results show that the decay coefficient of fine
particles near the surface of cold wall decreases in turn under the
temperature difference between the hot and cold surface of vertical
wall at 50, 70, 90 °C. That is, the greater the temperature
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difference near the vertical wall, the stronger the thermophoresis
effect of incense smoke particles tends to be closed to the cold
surface, and the larger size of fine particles with thermophoresis
effect. When the temperature difference between the hot
and cold surface of vertical wall are 70, 90 °C , it results in
obvious thermophoresis effect of fine particles in the range from
90 to 170 nm and from 210 to 450 nm respectively.
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Fig. 1 Schematic diagram of experimental layout
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Fig. 2 Linear fitting of decay process of fine
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Tab. 1 Parameters of linear fitting about decay

process of fine particles under different conditions

RZ
0.0 819 0.9 981
50 C 0.0 611 0.9 976
70 °C 0.0 517 0.9 971
90 °C 0.0 381 0.9 908
2.2
o
3 o
2.00
1.80} A SEW ]
T ¢ ——8 min
g 1501 /\ —— 16 min
T 1.30 !
% L10
% 0.75}
ﬁﬂaﬂ 0.50
# 025
0
025 s oo nm—aeos o o oo o o © o
PN A AN F R =R 8 F = S
— = = AaNN <t O 0 =
log d
b 50 C
4.00 = =
R VR TH]
\‘ ——8 min
@ ——16 min
g ! ——24 min
= ‘ ——32 min
S —~40 min
x —=—48 min
X
B
iz
E

1100

Fig. 3 Curves of size distribution of fine particles under different temperature
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Fig. 4 Number concentration in different

size range of fine particles
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