% 33 5% 6 TR K FFR Vol. 33 No. 6
2010 46 A Journal of Chongqing University Jun. 2010

X EHS:1000-582X(2010)06-083-08
Ji B BB DURE 32 3 i A7 PR OC ALE 35 P B AR U

5 4L, JEREA

(ERKF FHIHEFR, F /R 400044)

B E.RAAARAEZLEEAI-REALE) R 5 B % & @ H Py iifiashat
AR, SRR MBIREA KT ABRRRAFTEHE AT EATEG TG TRET T HMAEM,
LREN . FHEHK - . BB ANRERAGETRAIRRY R, W& A G K, H ke IRG
B R AREARKGES R EGREEEE R RKRTRTARET R as KERT
HE, L. AR EKTRTRZSZ V. KT IR, R LT E AR R F 5T Fk
ARELABRRKY®, SFEXDTEMERMAN . BERLAR T ARG S FHEHRERE, F G
B EBRREOGARSEAFARS . AT HBEEARELIET S THREZIAGHALZAR, &
BTN T A ey BdHS e TRFEE,

KB F B NG AN BBk AR M

FESES: 0359 XHEFRERD A

Direct numerical simulation of sedimentation
of rectangular particle with ALE method

LV Hong, TANG Sheng-li
(College of Power Engineering ,Chongqing University, Chongqing 400044 ,P. R. China)

Abstract: The settling behaviors of rectangular particles with different initial orientation angles, aspect
ratios and Reynolds numbers are simulated by using finite element arbitrary lLagrangian-Eulerian domain
method. The results show that the settling behaviors of the rectangular particle are affected significantly by
the initial orientation angle under certain Reynolds number. With the increasing initial orientation angle,
the fluctuation of the orientation angle, setting velocity, rotation velocity and lateral drifting velocity all
increase. The impact of aspect ratio on the process of settlement has a strong relationship with the
magnitudes of length and width. However, regardless of the magnitudes of length and width, when aspect
ratio increased, final settling velocity decreases accordingly. Reynolds number of particle deposition process
has a great impact on sedimentation process as well. If the Reynolds number is below a critical value, the
particle eventually settles steadily. At larger Reynolds number, the oscillation of lateral motion and
orientation angle become persistent. An inverted T-structure forms due to the interaction between particles
when many particles fall in the channel, and particles tend to horizontally positioned when the time
span increases

Key words: rectangular particle; sedimentation; arbitrary Lagrangian-Eulerian domain method; direct

numerical simulation
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