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Fig.1 Spherical coordinates for circular

coil with unilateral bending
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Fig.2 Spherical coordinates for circular coil

with bilaterally bending
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Fig.3 The magnetic induction density at the position of
z = —8 mm plane for circular coil unilaterally

bended with an angle of 30 degree
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Fig.4 The magnetic induction density at the different
position on z plane for circular coil unilaterally

bended with an angle of 30 degree
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Fig.5 The magnetic induction density for different

bending angles at the height of z = -3 mm
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Fig.6 The magnetic induction density for different

bending angles at the height of z = —8 mm
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Tab.1 Dependence of magnetic induction density on
bending angles for circular coil unilaterally bended

along a line 0.5 cm away from the coil center

g AgEs AR gy TR

/() g ARE gy BLC A
ot/ % I3/ %

0 6.291 6 100.0 6.291 6 100.0
15 6.255 4 99.4 2.236 6 36.0
30 6.218 4 98.8 1.286 7 21.1
45 6.178 2 98.2 0.876 2 14.4
60 6.1317 97.5 0.661 0 10.6
75 6.074 7 96.6 0.540 3 8.2
90 6.000 5 95.4 0.471 2 6.7
105 5.898 7 93.8 0.431 4 5.6

TE:A.C riILES.

K1 ~4 0588 R.0.51.1.5.2 cm By
M7 & A2 A 19 1 26 Bl 1) 22 AR L. O T AR GIE R 3
B (A ) A7 A8 04 1 3 8 {E LA R 32 i (€
) AR B 1 37 S, R SR B S N g 37 W {1
Hi AR G IR Y 2R BB W (B 1 95 % LA b, 3T e il 5 1% 4t
[ T/ 2k Pl s B W (L 1 10%  LLTF 19 728 T [ T 2k 1
Sy e AR Lk B L LT R A B o AT A

F2 BED1 om RN ETRER LB K
MEEEMITEAENTLNE
Tab.2 Dependence of magnetic induction density on
bending angles for circular coil unilaterally bended

along a line 1 cm away from the coil center

wf AsE Lk oy TR
ge/(e)  amger OARE gy BORE
St/ % St/ %
0 6.291 6 100.0 6.291 6 100.0
15 6.263 1 99.6 2.236 6 35.5
30 6.234 2 99.1 1.286 7 24.5
45 6.202 8 98.6 0.876 2 13.9
60 6.166 0 98.0 0.661 0 10.5
75 6.120 0 97.3 0.540 3 8.6
90 6.058 5 96.3 0.471 2 7.5
105 5.971 1 94.9 0.431 4 6.9

HeAC H A S.

3 BEOLScm fBENAETHEEREE
BNEEEMBTERAENELNE
Tab.3 Dependence of magnetic induction density on
bending angles for circular coil unilaterally bended

along a line 1.5 cm away from the coil center

B/ () MRE/T S H% MRE/T I %
0 6.291 6 100.0 6.291 6 100.0
15 6.270 0 99.7 2.199 0 35.0
30 6.248 3 99.3 1.248 4 19.8
45 6.224 7 98.9 0.864 7 13.7
60 6.196 9 98.5 0.687 7 10.9
75 6.161 3 97.9 0.603 7 9.6
90 6.112 5 97.2 0.563 5 9.0
105 6.040 6 96.0 0.544 1 8.6
120 5.926 1 94.2 0.534 3 8.5
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Tab.4 Dependence of magnetic induction density on
bending angles for circular coil unilaterally bended

along a line 2 cm away from the coil center

A SR hifEg C L SRR

g}%ﬁ; Y B ASH i B CAHE
B/T S/ % B/T 43 Lt/ %

0 6.291 6 100.0 6.2916  100.0
15 6.2759 99.8 2.140 2 34.0
30 6.260 2 99.5 1.236 7 19.7
45 6.243 1 99.2 0.9257 14.7
60 6.222 9 98.9 0.805 8 12.8
75 6.196 8 98.5 0.757 1 12.0
90 6.160 5 97.9 0.736 5 11.7
105 6.105 7 97.0 0.727 3 11.6
120 6.015 6 95.6 0.722 8 11.5
135 5.8517 93.0 0.719 9 11.4
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Fig.7 The magnetic induction density at the position
of z = —8 mm plane for circular coil bilaterally bended

with an angle of 30 degree
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Analysis of the Magnetic Induction Field Distribution for Deformed Round Coil with
Bending Angle in Magnetic Stimulation

ZHANG Chunlan', LU Mai, CHEN Xiaogiang', WEI Kongbing’

(1. School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Key Lab of Opto-
Technology and Intelligent Contral of Ministry of Education, Lanzhou Jiaotong University, Lanzhou 730070, China; 3. Gansu E-
lectric Power Design Institute, Lanzhou 730050, China)

Abstract. In order to improve the stimulation focality, the deformed round coils with different bending angles
at different positions have been designed. 3D distributions of the magnetic induction fields have been obtained
through numerical simulations, and the results were compared with that of conventional round coil. Results
show that stimulation focality can been well improved when the coil was unilaterally bended along a line 0.5
cm and 1 ¢m and 1.5 ¢m away from the coil center, and the best bending angle was 60° ~90°,60° ~105° and
70° ~105° respectively. While for other cases i. e. unilaterally bending 2 ¢m away from the coil center, bilat-
erally bending etc. , the focality become worse.

Key words: transcranial magnetic stimulation; deformed round coil ; magnetic field distribution numerical

simulation
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Cooling Performance Study of Ionic Wind Excited by Needles-Net Structure

WANG Jing, CAI Yixi, BAO Weiwei, LI Huixia

(School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; Based on the principle of corona discharge, a needles-net structure generator was designed. The i-
onic wind excitation was implemented, and it was used for high power LED chip heat dissipation. The experi-
mental study of generator’ s electrical properties change and its effect on the properties of high power LED heat
dissipation under different discharge gap, voltage polarity and electrode arrangement were carried out. The
cooling performances of the ionic wind generator and the cooling fan were compared. The results show that,
the heat dissipation performance of negative corona discharge is superior to the positive corona discharge under
the same conditions, and the discharge spacing is smaller, the lower LED pin temperature it is. The best cool-
ing performance will be reached at 1 x 11 needles array form, and the lowest LED pin temperature is 52.3%C
when the discharge power is more than 10 W. The device can realize the heat dissipation effect more close to
a cooling fan, and it is suitable for high power LED chip heat dissipation.

Key words: corona discharge; ionic wind; high power LED; enhancement of heat transfer; junction tempera-

ture



