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Identification of Reynolds Number Effect of Tri-component Force

Coefficient of Streamline-liked Section

BAI Hua, LI Jia-wu, HU Zhao-tong, LIU Jian-xin
(School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: Based on FLUENT 6. 3, the turbulent model of standard ke and equilibrium wall
function with boundary layer mesh which was used to solve the flow in the near regions was
chosen to research the tri-component force coefficient of streamline-liked section when Reynolds
number is 1. 38 X 10°. The numerical simulation results were compared with the data obtained
from wind tunnel test at high Reynolds number. Meshes which can be identificated preferably
were used to solve the tri-component force coefficient under different Reynolds number
conditions. The results show that the tri-component force coefficient of streamline-liked section
can be identificated preferably by using reasonable control of mesh which is in the near regions
when Reynolds number is more than 6. 0 X 10°. However, the numerical simulation results
calculated by FLUENTS. 3 isn’t ideal when Reynolds number is less than 6. 0X10°.
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Tab.2 Calculation Errors of Tri-component Force Coefficient
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3 8.6 9.6 10.7 8.2 8.7 9.9 17.3 21.1 23.7
4 4.6 4.5 5.2 5.8 6.0 6.9 5.4 7.7 8.9
5 5.6 6.0 6.2 8.8 9.6 11.0 9.9 10.2 11.7
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Fig.3 Variations of Drag Coefficient vs Reynolds Number
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Fig. 4 Variations of Lift Coefficient vs Reynolds Number

0.0221

0.021

0.020

0.019

Ft IR

0.018

0.017

Tk H10°

BS5 ANERBBEEERNEL

Fig. S Variations of Lift Moment Coefficient vs

Reynolds Number
3 & &

COBRUE ke i Y1045 10 N 5 BE AT R 2035 - 24 30T BE
T P A% 42 ] 3 LA A A e b $U 1) 20 9T £ TR WA i A
90 T RO =0 T A 25 TR v R AR I R (R AL
SERAHHAE

(2) 2R FH BE 1] o K003 AT R fELAR AL 30 BE 1 1) 1Y
IR BCE B CH . N AZ MY T (H R

T 10~30 WL 15 25 R 5 1000 45 R RE B A W) 5
(3) oAl 2% PR AN A8 I o 396 o s 52 D00 s 1 J2 8 ]

PAH 2 3 v =70 1 B B T SRS %

(4 IO JH 320 5 T2 A% o A FE A1 BT A 205 4 1 ) A
SRy VTN 5 TN JEE B 2 A L AR i 2 L L ) Ll
A TRAE LK
S & k-

References:

(1] EAREE. 8RR 3 Jy 243 B —— CFD 4 I 8L 5 i
LML bt i A R 2 A . 2004 :128-132.

WANG Fu-jun. Computation Fluid Dynamics Analysis:
Principle and Application of CFD Software[ M ]. Bei-
jing : Tsinghua University Press,2004:128-132.

(2] PFEsCs. BUEAEREIMD 2 B, P94 . P8 %2 5058 R 2
fil 4t 1998.

TAO Wen-quan. Numerical Heat Transfer [ M ]. 2nd
ed. Xi’an: Xi’an Jiaotong University Press,1998.

[3] VERSTEEG H K,MALALASEKERA W. An Intro-
duction to Computational Fluid Dynamics: the Finite
Volume Method [ R]. New York: Addison Wesley
Longman Limited,1995.

(4] Zhmak. B 5% W7 7 ok Boon b Bl o 58 LD, B
- [6] 5 K22 ,2003.

LI Jia-wu. Research on Reynolds Number Effects of
Bridge Deck Section and the Effects-restraint [ D].
Shanghai: Tongji University,2003.

(5] Zehmak, bR 2%, U0 WL, A 52 0T TR — 43 ) &R ) 5 i

BORNLT . TR B R 24 B AR B4R, 2004, 32(10)
1 328-1 333.
LI Jia-wu, LIN Zhi-xing, XIANG Hai-fan. Reynolds
Number Effect of Mean Force Coefficient of Two
Kinds of Typical Bridge Deck Section[]]. Journal of
Tongji University; Natural Science, 2004, 32 (10):
1 328-1 333.

(6] ¥rfmA, BRILoR, ki, iR AR B A B 09 B IR v 5 1
(7. o 28 B 2 42 2006, 19.(5) :59-64.

XU Fu-you,CHEN Ai-rong, ZHANG Jian-ren. Flutter
Reliability of Cable Supported Bridge[ J]. China Journal
of Highway and Transport,2006,19(5) :59-64.

(7] wigtde, £ 07 BRBOW . 5. B0 R KT 4R M R 45 2k
(T o 2 B 2412, 2006, 19(3) - 41-48
HU Jian-hua, WANG Xiu-yong, CHEN Zheng-qing,
et al. Response Characteristics of Wind-rain Induced
Vibration of Stay Cables[J]. China Journal of Highway
and Transport,2006,19(3) :41-48.



