EREMAE $£32% F4H 2017£8AF
336 Journal of Medical Biomechanics, Vol. 32 No.4, Aug. 2017

X E 45 :1004-7220 (2017 ) 04-0336-06

T HZ MR AR R OR R 2RI IE

hmE, 3R, DAk, EAR, #HHX, F
(EBIN K2 F128 5 TR A2 B, SN HE A B R BRBC A 52 o, K81 450000)

WE: Be il e FLUENT SRR i il B =2 & B € LR %L (user defined function,
UDF) gl (A& AR, S B0 USSR P BE T UI N F7 (wall shear stress, WSS) 4 24785 2h 5, I e 7 vk 07 FH 45
LBk AL (atherosclerosis , AS) i &k JR S FE W, ik ZIRIF & UDF 27 BENgAE 150 2 v $ HRUBE 1h1 4519
RAL WSS S5-I R B I S A AT RS sl Rk, SR B SN S5 JR) 350 T A4 AH 465 1 DR A B A T s TR 4 P A
RER AT, RIS TE A R P A (A i e, 255 UDF A2 /7 s 3R U WSS F 8 2% W A% AT MR AR T o 0 4 Bk
7 i P SR R T N A B L0 St SRy S G, 32 v B A TR SRR, I DR I A X R AE TE AU B . &5t
H A& UDF 2R3 T BUNSCR , 28 T WSS 2 T AS WIESREFE . 724 5058 Hh ] LIS% e 7e sh A& 1)
AR A i D TS I 22 R i (R 2, R AS I RIS SRR P00 2 PAE S50 B A 4

KEER: SkoREREAL ; P F o SCeRE BERTDIN 7 5 9 sh=Ual %

FESZES: R318.01 XERERERD: A

DOI: 10. 16156/j. 1004-7220.2017. 04. 007

Application of dynamic mesh technique in the development process

of atherosclerosis by numerical simulation
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( National Centre for International Joint Research of Micro-nano Moulding Technology, School of Mechanics and

Engineering Science, Zhengzhou University, Zhengzhou 450000, China)

Abstract: Objective In the computational fluid dynamics software FLUENT, the independently developed user
defined function (UDF) dynamic mesh program is called to achieve the mobile update of grid note based on the
wall shear stress (WSS). Then this method is applied to simulate the development process of atherosclerosis
(AS). Methods The UDF program by secondary development could extract WSS results of every note on the
wall during the computing process, and if the threshold value criterion condition was met, the node would be ad-
justed to a new position. The mesh regeneration method combining with the spring smoothing and the local
remeshing was adopted to control the update of the grid, so as to ensure the grid quality during deformation.
Results The UDF program successfully extracted the WSS and arranged the corresponding deformation for the
grid. The morphology of local extension in the proximal part and restenosis in the distal end were resulted from
the vortex in the rear of the initial stenosis. Those features were similar to the indication of clinical angiography.
Conclusions The independently developed UDF program has reached the expected effects, depicting the topog-
raphy characteristics of AS influenced by WSS. In future researches, more influential factors should be consid-
ered in dynamic mesh deformation control to provide numerical references for clinical prognosis and risk evalua-
tion of AS.
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Fig.3 Velocity distribution and streamline diagrams during AS development process (a) 10 ms, (b) 30 ms, (c¢) 60 ms, (d) 100 ms
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