rE®E I RKFFR
a5k E1W J. University of Shanghai for Science and Technology Vol.45 No.1 2023

E S 11007 - 6735(2023)01 — 0070 — 08 DOI: 10.13255/j.cnki.jusst.20220216005

XA 75 F L 7= 88 FR AT A R B E R

M, JURAL, ¥R, R OR

(g TR Bl 530 TAE22 0, il 200093)

TE . %) BB N % Ar4e ZAF AR B AR IS )G 69 55T 5 RAEALE), & 5 B8 IH LS ) AL
A KRR I A B AL R AN AR L 6 TR AR de B ZIR) 69 B R S AROULAT A AT RAAARE MR R . 4
RER, SEATEERAITH IR I A I TS — Bk AR, BRI mBE L
S mAmMBER LR, FRAKE . AR LIS BSR4G2I, 455
I BEATRSAE E 5 0k T A RIS K, SM B S A 4 R 69 T 34 ST e R R ARAR S, A AR
# ) BBk 5 BGR tm BUk 0 T3 B SR R B F e 4E; I B IE B ok W ARAE R, Rk SR
B AR, T IMmBik L & B AR T BT R i B AR S RO W R BT, AT
Ik H ARG e, TSR R R E A4, BRI e TR,

XEEIR . @mB; ShmBlE; BB MOAT A AR
b ESES: 0359 NERFRERD: A

Numerical simulation on microscopic behavior of acoustic
agglomeration of bimodal particles

YANG Nana, FAN Fengxian, HU Xiaohong, ZHAO Hao
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: A microscopic dynamic model for particle agglomeration was developed with simultaneous
consideration of multiple particle interaction mechanisms as well as mechanisms of agglomeration or
rebound upon inter-particle collision. The microscopic behaviors of acoustic agglomeration of a large-
sized additional particle and its two neighboring submicron-sized fine particles were numerically
investigated. The results show that the major acoustic agglomeration behaviors of the bimodal particles
are characterized by the agglomeration between the additional particle and either fine particle and the
successive agglomerate between the addition particle and the closer and farther fine particles. The
gravitational effect and acoustic wake effect play an important role in the acoustic agglomeration of
bimodal particles. When the distance between the initial position of the additional particle and wave
node increases, small variation in the average agglomeration time between the additional particle and the

closer fine particle is observed, whereas the average agglomeration time between the agglomerate
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formed by the said particles and the farther fine particle decreases obviously. When the additional

particle is initially close to the wave node, it is possible for the particle to agglomerate with its closer

fine particle. Concerning the agglomeration between the additional particle and its closer fine particle as

well as the agglomerate formed by the said particles and the farther fine particle, the average

agglomeration time increases while the agglomeration probability increases first and then tends to a

constant value with the increasing additional particle diameter.
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Fig.1 Schematic diagram of the relative position of additional
particle and fine particles in acoustic field
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Fig. 2 Flow chart of numerical simulation
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Tab.1 Parameters used in numerical simulations
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Fig. 4 Influence of initial position on average agglomeration
time and agglomeration probability
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