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Multi-disciplinary Research Team:

 University of Auckland: Power Electronics and Inductive Power Research,
Centre for Advanced Composites Materials, Transportation, Engineering Science, Business School

* GNS Science, Wellington
* Victoria University of Wellington, Robinson Research Institute
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Design for Impact of Complex Environments
MATCHING MODEL COMPLEXITY TO DESIGN TASKS

WPT involves multiple physics, and numerical tools such as ANSYS provide capability to couple
several. However, a design problem should be addressed with a model of sufficient complexity.

Complex/Slow

Simple/Fast

Coupled Electromagnetic /
Thermal

Coupled Electromagnetic /
Thermal / Flow -
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EXAMPLE; MODELLING IMPACT OF VEHICLE ON TEMPERATURE FIELDS "
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Car shell
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_________________ -
: Battery casing (steel)

+
battery module (Lithium ion
18650 cell)

Car windows (glass)

Rim
1 (A356 alloy)
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Interior air domain Secondary pad (Styrene Butadiene rubber)
(ideal gas) Primary pad

Pavement system

External air domain
(ideal gas)

Complete poly-hex core mesh assembly prior
to ANSYS System Coupling decomposition
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Structural Modelling and Validation
EXAMPLE; s SCALE PAD DESIGN AND TESTING APPROACH
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Polyurethane

potting \

Double Potted IPT Pad Design

«— Call

<«— Plastic
casing

Ferrite

Aluminum
plate

Polyurethane
potting

Proposed ‘double sided’ pad design increased the
quality and consistency of manufactured pads

More linear and predictable mechanical response to
traffic wheel loading
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Structural Modelling and Validation
EXAMPLE; VALIDATING PREDICTED DEFORMATION OF FERRITE

Considering deformations of ferrite, as a wheel load progresses across a 4 scale pad:

Wheel load Wheel load Wheel load

~ > ~ > ~ >
e

Pos 6-3000N Pos 7-3000N Pos 8-3000N
300 300 300
200 200 200
~
S~
c 100 c 100 —@— Exp-top = @ = FEA-top~=x c 100
& s o
b= —@— Exp-bot — ® —FEA-bot 2
'g 0 g 0 XpP-0o (o) § 0
S 50 S N 10 20 30 . 50 2 50
= -100 = -100 ~ - = -100
— @ —FEA-top \\\ _ -
200 o -~ -200 S~ce---" -200
1 4 —@— Exp-bot — @ —FEA-bot ——@— Exp-top — @® = FEA-top —@— Exp-bot — @ = FEA-bot
-300 -300 -300

Distance along FBG chain

Distance along FBG chain (mm)

Distance along FBG chain (mm)

P ASPIRE



227 THE UNIVERSITY OF

B AUCKLAND

L Te Whare Wananga o
*

Concluding Remarks
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* Multi-physics models, enabled by careful material characterisation, are aiding
development of pavement integrated WPT systems.

« Upcoming Pilot Projects will demonstrate that pavement integrated WPT can be
realised, the continuing challenge being design of cost effective solutions.

 This will be achieved through a highly multi-disciplinary effort.
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