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Fig.1 Flat plate equipped with electro-magnetic actuator

suspension wire

flat plate equipped with
electro-magnetic actuats

moving bed

(b)

B2 KB

Fig.2 Observation section of water tunnel
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Fig.4 Variations of mean skin fraction with time
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Fig.5 Variations of skin fraction from experiment
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Fig.6 Instantaneous distribution of spanwise vortex from

numerical simulation (2 = 180)
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Fig.7 Profiles of the streamwise mean velocity from

numerical simulation
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based calculation (0 < yT < 40)



4 FEVRZNAE « I J AR 170 9 355 FELRE 7 B g LB A9 5 657

o B BURRIERER TR BRI RR A 0 S
| _— T BB A .

.

N . .
e
.

A

(a) ReEH
(a) Without Control

(a) K
(a) Without control

e -

o st T
0\ ~ ’ 5 \ Ty 4 s\\\\ *;\ \\\\\\\\ \\\\\\\\\\\\\\\\

(b) IE A R J7 R R 2
(b) Maximum positive Lorentz force O

.

0 20 40 60 80

(b) IE I Hf F7 5 K 21

(b) Maximum positive Lorentz force

() F 1f) L F7 e K It 221

(c) Maximum negative Lorentz force 1
.

.

\\\\W\\\\ W

x

B9 SRR A B R (vt = 10) o &

Fig.9 Distributions of the streak structures near the wall
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MECHANISM OF DRAG REDUCTION BY SPANWISE OSCILLATING
LORENTZ FORCE IN TURBULENT CHANNEL FLOW

Mei Dongjie Fan Baochun') Chen Yaohui Ye Jingfang

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

Abstract Numerical simulations and experiment research are both carried out to investigate the control of
spanwise oscillating Lorentz forces on a turbulent channel flow. The variation of the streaks and the skin friction
drag are obtained through the PIV system and the drag measurement system, respectively. The flow field in the
near-wall region is shown through direct numerical simulations utilizing spectral method. The experiment results
are consistent with the numerical simulation ones qualitatively, and both indicate that the streaks are tilted into
the spanwise direction and the darg reduction utilizing spanwise oscillating Lorentz forces can be realized. The
numerical simulation results reveal more details of the drag reduction mechanism which can be explained as the
spanwise fluctuating vortices generated, from interaction between the induced longitudinal vortices and intrinsic
turbulent flow in the near-wall region can make the longitudinal vortices tilted and oscillated to suppress the

turbulent intensity and lead to drag reduction.

Key words spanwise oscillating Lorentz force, turbulent channel flow, mechanism of drag reduction, numerical

simulation
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