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BE T AR D A BE T I 7, A R THAE (17848 22 T 0 AN
7 ST T JSE 47 T R B A T 2 PR 18 o B, T
(1 85 e T EL D P il B 3 P8 P RN S B LE G R, (H
Tt BGRB9S BN AL, A TH 0 2 Rl
G N e 2 AE N, B T3 56 SRR N R i AR 1S
BENEIE —HEE .

4. T AR AR A A AL Dy 2l
THaa B By, B AT ) EE 2 ik Ae 22 1 HE I 1R
Wi, 3% & 0 HE 2 48 T SR Ty TR I g B
71, U FERIITAa s, Tt ORI, B2y SR
/N B A I A 25 0ot B B R i PR EEAT I
B b S RE T 0 BERE ) SE N, BT R R
T3 (TGN 2 vl s ALK T J7 B EH g 38 AL BE i
AR R I 5 B0 Y BE T A s R B, O HL R
Jis 3T P (R 2 L 3BT PR O, 1238 A2 1 T 38 7
(RO 5 TR IS B I 3 0 s 22 B g, DAL s AR 2% 4%
T B 56 SR/ I i/ INE RESE N, T 5
BN, FLREAR J5U D Dy BE TR ) 3 SR T 77 B LE
BETH s 772840 T BRI T 38 S, BE ] s ) A2 Ak
A MAR 2% 3 0o BH g R AR b s 22 B
T3 (R L, AR 25 HE SR 3 A, R )
/).

AR ST 5 &5 2R 27 U 10 946 2% 7 1 9 BHL
TR R A 22 04 Dy 7= ¥, A0k Berger 46 [14)
{131 P R 1) L 3 9k PEL AL i L 9 BEL E G K =4~
R 2R HE A Ji DRl A AR 8546 25 D4 5 1R PR
S BAF L, 1 Shatrov 45 B 7F 53 45 SR R i
[ 98546 2% 7 R BHL 280 LU R 170 i 95 WL ) ke
F I EFIE B TASCRIHER. AR T — 0 TR

X ¥ A 25 ) B GR RHA R AR BEAT WA

TR Pl LT K 2 N R S T AN KL 2R 1T - S AR i A6
ZZ M B2 ) 03 M 5w it ie.
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Control of low around hydrofoil using the Lorentz force*

Chen Yao-Hui Dong Xiang-Rui  Chen Zhi-Hua

Fan Bao-Chun

Zhang Hui  Li Bao-Ming'

(Laboratory of Transient Physics, Nanjing University of Science and Technology, Nanjing 210094, China)

( Received 14 September 2013; revised manuscript received 23 October 2013 )

Abstract

The Lorentz force can be used to control the boundary layer flow of low-conduction fluids; however, its lowest control
efficiency has become the main bottleneck in its engineering application. In order to enhance the control efficiency of
Lorentz force, we need to study its potential control mechanism. In the present paper, the flow around hydrofoil when
using Lorentz force has been simulated numerically by use of dual-time-step Roe method as well as studied experimentally
in a water tank. Results show that the hydrofoil drag decreases sharply first and reincreases later, showing that the
control effect of the Lorentz force is reduced with the increase of stream velocity, as well as the amplitude-change of the
lift and drag; however, the lift increases continuously. The basic mechanism of this phenomenon is that the Lorentz force
can form Lorentz force thrust, which increases the wall friction and decreases the pressure on the hydrofoil surface; at the
incipient stage of control, the Lorentz force thrust decreases the drag and increases the lift immensely, soon afterwards,
due to the action of Lorentz force, the drag increases with the increase of wall shear force and the lift increases with the

decrease of upper surface pressure, so that the thrust can increase both the drag and lift.

Keywords: boundary layer, Lorentz force, flow around hydrofoil, flow control

PACS: 47.65.—d, 47.85.L— DOI: 10.7498/aps.63.034701

* Project supported by the Key Laboratory Fund (Grant No. 9140C300206120C30110), and the Fundamental Research Funds
for the Central Universities of China (Grant No. 30920130111013).

Corresponding author. E-mail: baomingli@vip.sina.com
P g g p

034701-10


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1017/S0022112094000431
http://dx.doi.org/10.1063/1.1689711
http://118.145.16.217/magsci/article/article?id=14202580
http://dx.doi.org/10.1063/1.2714077
http://wulixb.iphy.ac.cn/CN/abstract/abstract13882.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract13882.shtml
http://dx.doi.org/10.2514/3.10382
http://dx.doi.org/10.2514/3.10627
http://dx.doi.org/10.7498/aps.63.034701

	1引 言
	2物理问题及计算方法
	Fig 1
	Fig 2
	Fig 3


	3结果分析
	Fig 4
	Fig 5
	Fig 6

	3.1 流场分析
	Fig 7
	Fig 8
	Fig 9
	Fig 10
	Fig 11

	3.2 升阻力分析
	Fig 12
	Fig 13

	3.3 壁面剪切力分析
	3.4 壁面压力影响
	Fig 14
	Fig 15


	4结 论
	References
	Abstract

