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SMART BUILDING SIMULATION
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Agenda

ÅOverview

ÅSmart Home

ÅWPT

ÅBeam forming

ÅSmart Home Example

ÅExtension using System
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Overview
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Agenda
ÅMany different aspects to consider

Source internet
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[ŜǘΩǎstart with a smart home

Source internet
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ANSYS Solutions for Wireless 
Power Transfer
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Wireless Power Supply

ÅMethod :
ςNear Field

ÅElectromagnetic Induction

ÅMagnetic Resonance

ςFar Field

ÅResonance

ÅMicrowave

Ref.: Nikkei Electronics Mar.2007
EE Times Japan Oct. 2009, Nov. 2010
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Method Map

Ref: EE Times Japan 2009.10
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Near-Field (Inductive coupling, resonant) 

ÅDo not rely on propagating EM waves. 

ÅOperate at distances less than a wavelength of 
transmission signal

ÅResonance obtained by use of external circuit capacitor,  
tuned farad for resonance

ÅCan be solved using separate Magnetic Solver
ïMagnetic coupling between the coils

Far-Field (resonant)

ÅOperating range to ~10 meters

ÅTradeoff between directionality and transmission 
efficiency.

ÅSelf capacitance of coil turns are of importance

ÅRequires full wave solver with coupled electric and 
magnetic field equations

Wireless Power Transfer (WPT)

Focus of this workshop

Maxwell
Simplorer

HFSS
Designer
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[ŜǘΩǎ ǎŜŜ ǘƘŜ ǇŀǊƪƛƴƎ ƭƻǘ

Application Example

Objective: Wireless Power Transfer

To design electromagnetic power transfer from a coil to another 
coil based on inductive coupling and/or resonant (wireless) 
coupling

ANSYS Solution 

ÅUsing ANSYS Maxwell to calculate the inductive coupling to 
design the coil topologies 

ÅExtract the frequency dependent model from eddy solver based 
on SSM (state-space-model)

ÅUsing ANSYS Simplorer to import the SSM and build the entire 
electric drive system. 

Design Impact

ÅDesigning entire system analyzing the nonlinear interactions 
among various drive components

ÅReduce the design cycle accounting for parametric variations 
related to the coil geometry within the same drive system 
configuration 
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Applications of Maxwell


