VITEIESSTEOWETA ranstergorbiomedital Application m

Professional-Creative
ooooooooooo

Student: Wagas Mahmood Programme: BENG3-ECE
Supervisor: Dr. Leanne Chan Co-supervisor: Prof. Henry Chung

Objectives

e Tosafely transmit 100 mW power for biomedical application
between the transmitter and receiver

e To generate magnetic flux in the vicinity of the transmitter which
should not exceed 27 uT

Methodology

e Implement analytical equations by MATLAB
e \Verification by Finite Element Simulation (COMSOL Multiphysics)
e Experimental verification by developing a prototype

1] 10 x 20 cm 0.5cm 20 3.9 -
2] 29 x 20 cm 1.9 cm 19.5x4 43 -
3] 50 x 60 cm 4 cm 2 20 -
4] 30x30cm 1.05 cm 8 80 -
5] 103 x 90 cm 2.5cm 3 20 :
6] 8x8cm 1.2 cm - 1.7 -
7] 27 X 27 cm 4.2 cm 8 120 :
: 40 cm
This Work . 3.86 cm 9 100 Yes
(diameter)
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Conclusion

e Based on the resultin Fig 7, we can confirm that a Helmholtz coil
with a transmitter radius of 20 cm and a separation of 10 cm is the
best model for safely transmitting wireless power of 100 mW to the
receiver.

e |tis also one of the first coil configuration study considering the
safety limit of magnetic flux density
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Fig 3: Flowchart showing
design and optimization

Fig 5: Power distribution
(MATLAB)
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Fig 6: Magnetic flux distribution
(COMSOL)

Fig 7: Operating zone volume
for different configurations



