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Energy transmission of Externally Coupled Transcutaneous Transformer for artificial heart

—Measurement of the transmission efficiency at the time of liquid adhesion—
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Abstract: Externally coupled transcutaneous transformer (ECTT) is one of the main devices used for wirelessly
transmitting electric power to an artificial heart. Although the ECTT’s surface is covered with an insulating material, there
may be a decline in its efficiency because of the adhesion of liquid caused by sweating, bathing, rain etc. In this study, the
transmission efficiency of the ECTT in a NaCl solution of 6 % concentration was measured and analyzed. From the results,
it was clear that the difference between the efficiency of the ECTT in the NaCl solution and in air was less than 3%.
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Fig. 1 Appearance of the waterproofing
externally coupled transcutaneous transformer
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Fig. 2 Externally coupled transcutaneous transformer
in liquid and experimental setup
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Fig. 3 Electromagnetic field analysis model

Table 1  Analysis model of electrical parameters

Relative Relative Conductivity
permeability  permittivity [S/m]
Ferrite core 2300 100000 0.154
Silicone 1 3 1.0x10™
Insulating layer 1 1 0

Table 2 Measurement results of the conductivity and
the relative permittivity

Air Purified NaClaq
water (6 w/v %)
Conductivity 0 1.75% 10* 327
[S/m]
Relative 1 85.85 44641
permittivity
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Fig. 4 Measurment results of AC—to—AC energy transmission
efficiency
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Fig.5 Comparison of efficiency between
experiment and analysis
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Fig. 6  Electric field distribution in air
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