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Figure 1 Bottom winding and current direction
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Figure 2 Schematic of five types of coil structures
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Table 2 Five categories of coil parameters
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Figure 3 Structure of double layer single channel coil
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Table 3 Three-index data of coils of different sizes
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Table 4 Three-index data of five types of coils

when the bottom layer is rectangular coil
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Figure 4 Relationship between different coil structures performance and the distance of the two sides
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Design of Double-trapezoidal and Double-layer Transcranial Magnetic
Coil with High Focality

JIN Guiping, YANG Sisi, TU Zhihong, XU Xiangmin, XING Xiaofen

(School of Electronic and Information Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract. Based on the influence of focality on transcranial magnetic coil, a single-channel double-trapezoidal and
double-layer coil with high focality was designed to address the insufficient commercial use. Firstly, the ball-head
model was used to analyze the coils with same structure but different sizes, and the better coil size was obtained. In
order to further improve the focality, the differences of medium-size coil between five different structures of double-
layer coils and two commercial figure-8 coils were analyzed, and the optimal coil structure was obtained. Finally,
50 groups of real brain models with individual differences were used for simulation verification. The simulation
results indicated that when using the ball-head model, the optimized coil improved the focality by 69.48% and
reduced the depth by 27. 18% compared with the 70 mm figure-8 coil, the focality was improved by 44. 78% , and
the depth was reduced by 8. 5% compared with 25 mm figure-8 coil. When using 50 groups of real brain models,
the focality of the optimized coil was improved by 62.07% and the depth was reduced by 25. 71% compared with
the 70 mm figure-8 coil, the focality was improved by 39.49% , and the depth was reduced by 9. 5% compared with
25 mm figure-8 coil. Experiment results of two models tended to be consistent, which confirmed the reliability of
the simulation and also proved that the optimized coil had stronger stimulation intensity and focality, which could
greatly improve the safety of TMS treatment and reduce discomfort. At the same time, the single-channel design was
easy to implement and had high performance.
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Abstract; To reflect the influence of intense momentum exchange of the fluid in the annular jet pump suction
chamber accurately, a comparison calculation using different turbulence models and wall functions was conducted,
and hydraulic experiments were carried out to verify the results. The results showed that different wall functions had
little effect on the performance and wall pressure coefficient calculation of the annular jet pump. Compared to the
RNG k- (RNG), Standard k- (SKW), SST k-w (SST)models, the results calculated using the Realizable k-&
(RKE) model or Reynolds siress model (RSM) combined with the scalable wall function (ScWF) was more con-
sistent with the measurements. By comparing the simulated flow field, it was found that the performance prediction
results of different turbulence models with low flow ratio conditions were related to the distribution range of the recir-
culation zone simulated. The larger the range of the recirculation zone simulated, the lower the predicted perform-
ance of the annular jet pump had. Based on the analysis of entropy production theory, it was believed that the ener-
gy loss of the annular jet pump was mainly caused by the turbulent entropy production distributed in the wall and
the mixed shear layer. With high flow rate conditions, the high turbulent entropy production rate calculated by the
RSM model was the main reason for its lower prediction performance compared to the RKE model.
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