FITHEFEH BITHH Vol. 37 No.6
2019 F 12 B Light Industry Machinery Dec. 2019

(GRS - &it] DOI: 10. 3969/j. issn. 1005-2895.2019. 06. 006
EEaHEREEPHNRERKENFE
B & B BE R

®ER, K =, T4M8®, &bk

(LRI RF sekS53H %R, L& 200093)

 EARAESTEIREEREATE PHRERRGRER L, RMARIE AT Z25) R 4546 CFDH AR, 25
TUAMAE SR, KA BAABBR T £ B RTDEE S FERER P BT I 6y = A 5 A A R R
BERURENZELZTEMEATEFPHAAGARREDRG N ERBAFHaE L, HLERAN . BEEST
FERIATHZEORREIAGERN S FAEEKEERIAZLRR EFHBE PO BNT HOA N R L, ZH MR
BENRRERBONFRE, BHALOFAFBEEARO TN SR EEASHR AR, L P TR A5/ T
AR

X # RMERBERESTEHEL;FEARD;BEADBERERNR, TR )

BhE S HEKE 0359 XHEIRERG A SCE YRS :1005-2895 (2019 ) 06-0025-07

Numerical Analysis on Inertial Focusing of Particles in Laminar
Pipe Flow with High Reynolds Number

QIAN Jiajie ,ZHU Liang, WANG Qikun,XUE Zhuangzhuang
(School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract ; According to the different aggregation conditions of particles in high Reynolds number laminar flow pipes and
in low Reynolds number laminar flow pipes, the " relative motion model" was established based on the " principle of
motion relativity" and the combination of CFD ( Computational Fluid Dynamics) technique. The spatial characteristics of
inertial lift force applied on the particles in high Reynolds number laminar were numerically investigated in a circular
cross section of the pipe. The mechanical cause and influencing factors of the inner annulus of focusing particles in the
high Reynolds number laminar flow pipeline were studied. The results show that the spatial characteristics of inertial lift
force on the particles inside the laminar pipe flow with high Reynolds number are completely different from those inside
the laminar pipe flow with low Reynolds number. A new lift zero point appears near the center of the channel, which is
the mechanical cause of the formation of the inner annulus of the particle. The occurrence of this phenomenon is related to
the shear stress and pressure distribution on the particle surface, and the changes of the shear stress are the main cause.
Keywords : inertial focusing of particles ; laminar flow with high Reynolds;pipe flow;inertial lift force;inner annulus of

focusing particles ;shear stress
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calculation results at Re =1 000 and ¢ * =1/17
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