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Vyuziti bezdratového prenosu energie
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Typy bezdratovych pfenosl energie

Neradiacni Radiacni

AC/DC RF, Wave Optics, Ray Optics

% Maxwellovy rovnice % Maxwellovy rovnice, vinova rovnice,
geometricka optika

Indukcéni vazba

Mirkoviny

Kapacitni vazba

Laser

Magnetodynamicka vazba
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Neradiacni zpUsoby prfenosu

®» |ndukcni vazba

% Elektromagnetickd inkce, IPT A
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% Nabijeni vozidel, elektroniky, biomedicinskych implantatd Power Oscillator L1 L2 Rectifier Load

Source
% Vazebni koeficientk = M /,/L,L,

% Rezonanc¢nivazba

= Kapacitni vazba
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3% Prenos energie mezi dvéma rotujicimi armaturami e
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Pro€ pouzivame MKP simulace?

= ZvySeni efektivity prenosu
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Simulovani elektromagnetickych poli v COMSOL Multiphysics

= AC/DC, RF, Optika...
% Maxwellovy rovnice

#* VInova rovnice
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Simulovani elektromagnetickych poli v COMSOL Multiphysics

Staticka Nizkofrekvencni Transientni Vysokofrekvenéni
< | RF Module : >
< : AC/DC Module >
I
< | Wave Optics Module | >
OE . :
e 0 E sin(wt) E(t) E sin(wt)

Elektricka a magneticka Harmonicky ménici se
pole se neméniv Case

radiacnimi ucinky
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pole se zanedbatelnymi

Pole se méni libovolné v
Case. Radiacni pusobeni
muze, ale nemusi byt
vyznamné

Harmonicky ménici se
pole s radiaci jako hlavnim
nositelem energie



Simulovani civek

= Definice , Single Conductor”
% Geometricka definice odpovida jedinému vodici

% Simulace skin a proximity efektu

= Homogenized Multiturn® nastaveni
#* Simulace svazku vodicud

% Definice civky — linear, circular, numeric a user deined
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Simulovani civek

= Fxcitace

% Napétim, proudem, nahradnim el. obvodem

= Automaticky vypocet
% Indukovaného napéti a proudu
* Impedance, admitance
% Odporu

% Reaktance (induktance/kapacitance)
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Simulovani civek

= Tri kabely
% Stejné mnozstvi médi
3% Stejny odpor
% Stejny proud
% Rozdilné ztraty

S =+/2/wuo

Rpc = 1/(omr?)
Qpc = I*Rpc
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Surface: Current density, z component (A/m?)

1A50Hz r/§ = 2.0 1A50Hz r/§ = 0.22 1A 0.5kHz r/§ = 0.7
pd //::: . g Jé;\\\ ) 6@ 0
TN\ AR AR
[/ V02026202020 We0020 062020
, egegegedeciYicosegogegeg
| ) \ egegesecellleCesececee
\ 05959 0505 olllegegegegese
\ / J\¢ (== rx&_/oﬁ_)o JA = OO/ =0
\ /| NOREOREE COO-O-0<D
N\ Y\
N~ OO \\u Dy

0.6

0.4



Simulovani civek

= Tri kabely

% Stejné mnozstvi médi

Surface: Current density, z component (A/m?)

3% Stejny odpor

1A50Hz r/§ = 2.0 1A50Hz r/§ = 0.22 1A 0.5kHz r/§ = 0.7
% Stejny proud
3% Rozdilné ztrat PN OO PN,
V ’ R, AR
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Quc/Qpc = 1.27
Rpc = 1/(omr?) S

Use Coil "single

= [2R conductor” setting and
QDC DC keep the geometry
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Simulovani civek

= Tri kabely
% Stejné mnozstvi médi
3% Stejny odpor
% Stejny proud
% Rozdilné ztraty

S =+/2/wuo

Rpc = 1/(omr?)

Qpc = I*Rpc
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Surface: Current density, z component (A/m?)

1A50Hz r/§ = 2.0 1A50Hz r/§ = 0.22 1A 0.5kHz r/§ = 0.7
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Qac/Qpc =~ 1.02
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Qac/Qpc = 1.27

Use Coil "single
conductor” setting and
keep the geometry

Use Coil ”"homogenized
multiturn” setting and
simplify the geometry
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Simulovani civek

= Tri kabely
% Stejné mnozstvi médi
3% Stejny odpor
% Stejny proud
% Rozdilné ztraty

S =+/2/wuo

Rpc = 1/(omr?)

Qpc = I*Rpc
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Surface: Current density, z component (A/m?)

1A50Hz r/§ = 2.0 1A 50Hz r/§ = 0.22

1A 0.5kHz r/§ = 0.7
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Qac/Qpc =~ 1.02

Qac/Qpc = 1.27

Use Coil ”"homogenized
multiturn” setting and
simplify the geometry

Use Coil "single
conductor” setting and
keep the geometry

Qac/Qpc = 2.67

Use Coil ”single
conductor” setting or the
RLC Coil Group feature




Pfiklad €. 1: Pfenos energie mezi civkami
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Simulovani antén

Zakladni Pokrocily
Buzeni Lumped port Port (analytic, numeric, numeric TEM)
Absorpce Scattering BC (SBC 1) SBC (2M), perfectly matched layer (PML)
Vodiva vrstva Perfect electric conductor (PEC) Transition BC, impedance BC

= Vice jak 95 % prototypU RF pristroji Ize modelovat za pouZiti téchto zakladnich okrajovych
podminek
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Priklad €. 2: Model antén
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S-parameter (dB)
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