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Effect of Mean Taylor Vortex Motion on Turbulent Fluctuations
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Abstract; The direct numerical simulation based on the current density conservative scheme was
employed to calculate the turbulent Taylor-Couette flow of an electrically conducting fluid in an
axial magnetic field. The generation of negative velocity due to the interaction of magnetic field
with induced current, and the effect of magnetic field on the mean flow field were revealed, when
two cylinders had the same potentials. By using two kinds of averaged method, the total
fluctuations in the flow field were divided into two parts,i. e. , the contribution of mean Taylor
vortex flow and the contribution of turbulence. Consequently, several cases were calculated to
investigate the effect of magnetic field on the contribution, and comparation the effects of axial
magnetic field on from mean Taylor vortex flow and the turbulent flow.
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Fig. 2 Comparison of mean velocity
with the results in reference[6 ]
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Fig. 3 Radial profiles of mean azimuthal velocity in
the presence of magnetic field

[ 4 3 T Ha =0 Fll Ha =80 Y F- 3458 i K
L FERRIR R 22 R P R RE A Sk ST RE.
TEAR IR , - 34 37 57 v B =% K/ —3%
1Y Taylor W45, Jo Uk T SCHk[ 6 -7 ] I 4518,
MAE Ha =80 Ji7, KRR 45 JL-F 58 a1l %,
SR N T RE B I A7 7R D i S5 4. UL G fie
WSR3 80 5 ST RE R XS b B3 X sl Y
P HIAE T 5.

(a) (b)

B4 THEREREE
Fig. 4 Mean velocity vectors

(a)—Ha =0; (b)—Ha =80.

3.2 EHiRimXtimEhaERI R E

T TS H i U bk B 8 AR 4. 4% BRSCER (7] R
FTHE T, AR ks B R T A S 1) il
[ia] R BSF (1] 1) g A7 1 2, G389 5 AR ik 30 1) 3R 38
KN

U’: <<U_|:U:|ﬂzt)2>azt‘ (10)
DO R 17 N S U N (S
Taylor {3, it AT LA Ui 5 | 2 A4 JDk 51, R A 24



S L AR A T 34 Taylor % X7 i% bk 3 69 % v 1607

%11 8 oo
TRkl iR
U= /[(U-1U],)" ], (11)

W 4 Pk Bl s 25 i T WK B Y TRk U7 - U7
RV gF-34 Taylor i i Ik 1 Y 5Tk

F MR AN TV S, AT AT 4 5
AE EY, i i S BERY TTRR E' AISF-44 Taylor i
Xt S REAI DTHRE oo — E” o , WAL S H 5310 1 26
7.

1.0 1.2 14 1.6 1.8 2.0 1.0 1.2
r

1.4 16 1.8 2.0
r

—o— Ha=0

—a— Hg=20
—e— Ha=40
—— Hqa=80

(EsrEg)x 10’

0
1.0 1.2 14 16 1.8 2.0
r

E5 mIMENEESH

Fig. 5 Radial profiles of turbulent kinetic energy
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