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Application of HFSS software in boundary conditions
and meshing technology
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Abstract: Aiming at studying the bioelectromagnetism problem of using antenna as a radio frequency
radiation source, by using 3-dimensional electromagnetic simulation software(High Frequency Structure
Simulator, HFSS) based on Finite Element Method(FEM), the model of influence on human head
exposuring to the radiation caused by the mobile antenna, and cab’s driver occupational electromagnetic
exposure model of subway are simulated. The influence of the settings of radiation boundary condition and
Perfect Matching Layers(PML) on the accuracy of the simulation results in electric small size model and
electric large size model is analyzed. Comparing with existed literature's simulation results of time domain
finite difference method, the reliability of perfect matching layers with thickness of 4/2 as the boundary
condition is verified. Combining the accuracy of the simulation results, the number of grid segmentation
and the speed of calculation, it is indicated that the antenna near-field radiation problem of electric small
size model should choose the second-order basis function for grid mesh, and electric large size model
should choose the mixed basis function for grid mesh.
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Fig.1 Model of head radiated by mobile phone monopole
antenna(electrically small size model)
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Fig.2 Distribution of SAR .k Fig.3 Cab’s driver occupational electromagnetic exposure model
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Table2 Comparison of results of PML layer with different thicknesses in electric small size model and the simulation results of literature

PML thickness/mm 10 20 40 80 160 246 328 literature
SAR e/ (W/kg) 8.269 6 83527 8.249 4 8.278 0 8.2512 8.288 1 8.2551 8.200 0
SAR o /(W/kg) 4.1455 4.1278 4.100 1 4.1538 4.1371 4.1217 4.1576 4.300 0

# 3 RR R EAIFORTR] L% PML 207 45 R 5 Radiation 315451 T A5 5 1L
Table3 Comparison of simulation results of PML layers with different thicknesses in electric large size model and Radiation boundary conditions
PML thickness/mm 10 20 40 80 160 246 328 Radiation
SAR e/ (W/kg) 8.9290 8.956 9 8.963 8 8.940 1 8.801 7 8.9598 8.9279 8.9815
SAR o /(W/kg) 4.696 7 4.739 6 4.746 3 4.759 1 4.6379 4.710 5 4.692 2 4.863 8
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Fig.4 Difference function setting of different orders in
electric small size model impacting on SAR and
computing time
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Fig.5 Difference function setting of different orders in
electric large size model impacting on SAR and
computing time
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Fig.6 Influence of different order difference function settings on
the meshing of two kinds of models
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