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Experimental Study on Fine Droplet Aerosol Removal by
Constantly-Variable-Frequency Acoustic Agglomeration

YAO Hui-hui ,ZHANG Guang-xue , WU Lin-tao, PANG Ying-gang
(Institute of Energy Engineering,China Jiliang University , Hangzhou , China, Post Code; 310018)

Abstract: Acoustic agglomeration is regarded as a promising pretreatment to control the emission of fine
particles. In order to improve agglomeration effect,,a new method of constantly-variable-frequency acoustic
agglomeration was proposed. Taking the fine droplet aerosol produced by the aerosol generator as experi-
mental object, the agglomeration experiments of acoustic waves with fixed-frequency and constantly-varia-
ble-frequency were performed,and a comparative analysis of agglomeration efficiency under the two condi-
tions was conducted. Besides, the influences of various parameters of constantly-variable-frequency acous-
tic waves on agglomeration efficiency were investigated. The experimental results show that after the acous-
tic wave treatment of linear decrease from 6 kHz to 1 kHz,the relative droplet content with constantly-de-
creasing-frequency is 8. 12% lower than that with fixed-frequency of 6 kHz, at acoustic power of 10 W

and agglomeration time for 30 s. It indicates that the constantly-variable-frequency acoustic wave is more

Yo E #:2020 - 10 -30; {17 B H#3:2020 - 12 -09
HEEME [HH B ARE G (51876197 ;Wi 14 ot & R R AFHINY 4 2% % 08 4 5 W VLA B0 8 A A 3130 (2020R409045 ) ; h [F iR 25 4
FHEE I (2020 Y W44 ) 5 i B R 2R o = Im SR BHFT R (2020X23054)

Fund-supported Project; National Natural Seience Foundation of China(51876197) ; The Fundamental Research Funds for the Provincial Universities of
Zhejiang; The New — shoot Talents Program of Zhejiang Province (2020R409045 ) ; Student Science and Technology Project of
China Jiliang University (2020YW44 ) : The 23rd Student Scientific Research Project of China Jiliang University (2020X23054 )

e A7 - BhAENE (1995 — ), 5 WITEHA M , i ST RS A B A

BIREE 3R (1982 - ), 55 VLM, o [ 3 i s 2.



57 1]

WEREHE , 25 - AR 52 P 3R R A0 0 <o R A SE R A 5T -

effective on agglomeration of droplet aerosol whose diameters change constantly. The agglomeration effi-

ciency increases proportionally with acoustic power at a low intensity, until the corresponding nonlinear a-

coustic effects become significant. The higher initial concentration means shorter separation distances a-

mong them, which will obviously improve the collision probability and agglomeration rate between droplets

caused by acoustic waves.

Key words: acoustic agglomeration, PM, 5, agglomeration efficiency, acoustic power, initial mass con-

centration
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