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Numerical Investigation on the Characteristics of Dean Vortices

Zhu Hui, Zhan Hanhui, Li Can, Peng Biao
( Hunan University of Technology. Zhuzhou Hunan 412008, China )

Abstract: Mathematics descriptions of Dean vortices movements were performed under polar coordinates and Cartesian
Coordinates respectively through numerical methods. And on the base of the mathematics description » numerical simulation
was carried out to study the characteristics of the Dean vortices from the radial velocityaxial velocity and circulation. The
results showed that the radial velocity varied slowly in the curved pipes between the cross-section 15 “and 75 °, while
increased significantly in the inlet and outlet of the pipe,and the axial velocity assumed wavy variation in the whole curved
pipe>while the circulation assumed parabolic variation as the increment of Dean number.
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Fig. 1 The schematics diagraph of Dean Vortices
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Fig.2 The schematics diagraph of the polar coordinates
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Table 1 Initial conditions of the numerical simulation
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Fig. 4 Variation of the radial velocities with Dean number
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Fig.5 Variation of the axial velocities with Dean number
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Fig. 6 Variation of the velocity circulation with Dean number

M e ATAL, 763 FIAST, & NIRKE s



62 Wom Tl ok o2 o2 i 2009 4F

MR A AR R AR A BIFEA T <15 ° #
THT B FE PR IEAI, 75 15 © ~75 © #IH Berh it R e B
2%, MM 75 © #IH ~ H O EEEEPE R R,

W EARIE R EAE T M ARE AR
BF, X200 ORI ORI Sz 3 O 1
F, JFGTE Bl B, W HES SR T A N TR i A
AP 5 R TR X AR U, 25 SO ] T A
E/JXT{JIL{E['Q PLRRAAR ST B ol T X B i o S AR
A, & S8 RIS BE NN R, S
BT B I AR B R

5 45t

KRB s, o BIAE R AR bR 22 AT R R AL bk 2
Xl BRI T T AR, IR 90 MIgs0 SR
B, 158 CFD F AN BN 2 SR AT TS .
gEIR R .

1) AT 3t BB, 25 D 3L AR A A 1 3k A

~75 CHRIAT BARARE /N, MRS A DBt 1 B
&émLﬁﬂﬂﬂHﬁﬂ% HLE T R R, B
FEFE R

2 ) i B A i 3R A S A B AL I R R AR
TR, BBl RI S

3 ) 3l B R Bl iR TR R SRR, A
Hin S, T80T S BOE A R

% 3k

[1] Felipe Gallego» Subhash N Shah. Friction Pressure Corre-
lations for Turbulent Fow of Drag Reducing Polymer Solutions
in Straight and Coiled Tubing[J]. Journal of Petroleum Science
and Engineering> 2009 (65): 147-161.

[2] EEEHE, R ORE, g b R A A BRI B B

—_

—_—

WL [I). 1RE. 20093) : 21-24.
Zhan Hanhui, Zhu Hui, Fu Zhengrong. Primary Experimental
Study on Heat Transfer Enhancement by Dean Vortices[J].
Energy Conservation> 2009(3) : 21-24.

Dean W R. Note on the Motion of Fluid in a Curved Pipe [J].
Philosophical Magazine, 1927 (20) : 208-223.

Dean W R. Fluid Motion in a Curved Channel[J]. Proceedings
of the Royal Society of London: Series A> 1928, 121(787) :
402-420.

John Eustice. Flow of Water in Curved Pipes[J]. Proceedings
of Royal Society of London: Series A> 1910(84) : 107-118.
John Eustice. Experiments on Stream-Line Motion in Curved
Pipes[J]. Proceedings of Royal Society of London : Series A
1911(85) : 119-131.

Moll Rs Moulin Ph> Veyret Ds et al. Numerical Simulation
of Dean Vortices: Fluid Trajectories[J]. Journal of Membrance
Science, 2002(197) : 157-172.

Jonas Bolinder C» Bengt Sunden. Flow Visualization and LDV
Measurements of Laminar Flow in a Helical Square Duct with
Finite Pitch[J]. Experimental Thermal and Fluid Science- 1995
(11) : 348-363.

WEETRE, WL W, XUEESC, % CUEE M K o
HRA R, 2006 @ 8-9.

Zhan Hanhui> Cheng Hao, Liu Jianwens et al. Secondary
Flow Theory[M]. Changsha : Central South University Press.
2006: 8-9.

Patankar S V. Numerical Heat Transfer and Fluid Flow[M].
New York: Hemisphere Publishing Cos 1980 : 11-15.
SCHERI A8 TEY 5K 2 A EE B ST AR A 1. W Tll
RE2AR, 2008, 22(4) @ 72-74.

Wen Haigang. Numerical Simulation and Optimization for
Expansion-Chamber of Pipeline[J]. Journal of Hunan Univer-
sity of Technology, 2008, 22(4): 72-74.

WA KT )



