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... End

... U-shape, W-shape or a shape improving thereon

.. Ishape or a shape improving thereon

.. What is the core ic pole} fentation?

.. Datermine the width (W) of the core which is perpendicular to the direction of
movement of the vehicle (direction to the left and right on the road)

.. Determine the magnitude of the power to be supplied to the current supply
device

... Determine how the power line of the current supply device should be arranged

... Determine the spacing (L) between the I-shaped poles arranged in accordance
with the direction of movement of the vehicle

.. Determine the magnitude of the power to be supplied to the current supply
device

.. Determine how the power line of the current supply device should be arranged
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(57) Abstract: Provided is a method for designing a current supply device
for wirelessly supplying power to a vehicle having a current collection de-
vice. In the design method, the gap between two adjacent magnetic poles of
the current supply device is received as input and then the gap between the
current supply device and the current collection device is determined based
on the gap between the two magnetic poles. Next, the magnitude of the
power to be supplied to the current supply device is determined based on
the value required with respect to the magnitude of the magnetic field and
the gap between the current supply device and the current collection de-
vice. According to the design method, current supply devices can easily be
designed since various functional requirements are decoupled from each
other.
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7H Ao i o m A alr] Al 8ol TS A A A Ao 5 ke
A2l Qlzhate] g o] 7w A Aol Fgkeke o ek g o
3 A & of ofnt gt} wheb A, 2 g A A o] 7] A A o] oF ol Al
TS 2 o] T uhe A g A A A ofjof] Hapgt folar Eodkg o] V)4 A
APk 2 ek A ol B, B Z A0 QoA ol B8 A 4
Q= thk e 5w WA o] 91 4 9182 ol slatolof A}

[60]

[61] Bk of] w2 A A Wb 3} e 8o H A 22191 A 7] A ZH(Online Electric
Vehicle; OLEV)E ©|-& 3} &5 A =8 9] A A W= 3¢ A A (axiomatic
design) o] Zol| ol &l v} 2ol Add = Sl

[62]

[63] 5 A 2" o 754 Q7 AFBHFR: functional requirements)<> Uh-32F 7T}

[64] FR1 = 2}5S ¥ 0 2 FZ1 Al A 2} (Propel the vehicle with electric power)

[65] FR2 = A& A 5tol] A2 ¥ A0 25 E 220 2 253t} (Transfer
electricity from underground electric cable to the vehicle)

[66] FR3 = 2} &S 2 9F3}2} (Steer the vehicle)

[67] FR4 = x5S A %] A] # &} (Brake the vehicle)

[68] FRS5 = ©] & WS- 734 # 2} (Reverse the direction of motion)

[69] FR6 = 2}5F 2] 455 WA A 2} (Change the vehicle speed)

[70] FR7 = 9] -2 5B 1Y Fgo] §l& 45 A& &332 (Provide the electric
power when there is no external electric power supply)

[71] FR8 = A 3}¢l] A X e ol de-E& 35 3k2k (Supply electric power to the
underground cable)

[72]

[73] S5 A 22" o] FhEs Z 2 (C: constraints)< U3 2t

[74]

[75] Cl = 7] A| 2=8-& 5f &3+ QH 7F4 (Safety regulations governing electric
systems)

[76] C2 =2kl 7] Ap&2ke] 744 (WA 7] 3 2hgol] vl atsl 74 A & o] qlofof
) (Price of OLEV (should be competitive with cars with IC engines))

[77] C3 = A7+ &3} & Fi8f= 71222 B4 (No emission of greenhouse gases)

[78] C4 =Al2="e] 71 44 ZH A=A (Long-term durability and reliability of the
system)

[79] C5 = =29 2} iy Afol o] 7HA o tf ¢k 25k & 4 (Vehicle regulation
for space clearance between the road and the bottom of the vehicle)

[80]

[81] ok &2 7154 87 AFHFR) R 7 2RO ES A= 2

A 22l o] 4 A WM 4=(DP, design parameter)t= Uh5- 2} 70}
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DP1 = % 7] X ¥ (Electric motor)
DP2 = A]3}-¢l] A %] ¥ &= %8 (Underground coil)

DP3 = 79| 2%k A] 2% (Conventional steering system)

|
|
|
|
[86] DP4 = 7]¥=¢] B.do|%] A~ " (Conventional braking system)
[87] DP5 = 7] =54 (Electric polarity)
[88] DP6 = 5B | £] &+ - (Motor drive)
[89] DP7 = &% 7} ¢k M Bl €] (Re-chargeable battery)
[90] DP8 = A ¥ 33 A] 228 (Electric power supply system)
[91]
[92] Holl A A3 &5 Al =" o] 752 87" AFFR)F A A =(DP)= 242+

[93]

[94] Vg o A= HAedt &8 Al =R 2l A V54 &
AF&k(o] 8ol A “FR27e}al ha 211 A A A 5~ (DP2)E a8l T O 2 M, &
Al 2=de| A o] &5 = J g x] o] AA HE S Al e gt} FR29F DP2E THA
71 A8k vk Ao

[95]

[96] FR2 = W& & |3}l x4 dH A o2 Re 2o 2 75382} (Transfer

electricity from underground electric cable to the vehicle)
[97] DP2 = A| g}l A X] ¥ = 7 ¥ /4 (Underground coil)

[98]

[99] 9 o] FR29} DP2+= -4 4 91 A A] 7l o] S A1 A] @4 9k7] Wil Lo ==
T3E g gtk kA, o W& Ee] 754 8T AN A E
g stofof Lkl M 7] Agabel ek g A S s o At
ojglol A=, U] W& FE o FEgromM, 1) ofBA HE S AW HFow
A A7 B 2) AR Ao ol & oW A 24 SV =, A
2ol AR E G| Alol o] 1hA S oW A Z2AE A1 v st
HE3

[100]

[101]  FR2% v ko] Halld &= vk

[102]

[103] FR21 = 35 A}7]1°8S WA Al A 2} (Generate an alternating magnetic field)

[104] FR22 = #7172 #}7]¥ 42528 27 3} 2} (Control the power level of the

magnetic field)
[105]  FR23=At71782] sz0l(H)E 24 387] Hsto] #7142 G & vt 2} (Shape
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[106]
[107]
[108]

[109]
[110]

[111]

[112]

[113]

[114]

[115]
[116]

[117]

[118]
[119]

[120]
[121]

[122]
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the magnetic field to control the height of the field, H)

FR24 = A A}5} o] vh=-8 %4 3}2} (Control the radiation (EMF))

FR25 = A}7]7S /9.3 &}2} (On/Off the magnetic field)

FR26 = A1 25e] AFE-S 519 Asfol A WA e = 50 A7)l A o) A e
Z t)] ¢}-3} 2} (Maximize the pick-up of the power in the alternating magnetic field

created under the ground for use in the vehicle)

=gt 7154 27 AFR S ok W2 o8 v el e o ATk
o= A EE AAE A dsr] Hste] thaat do] AANE
RIS

DP21 = A5 =M b A78S 7RI A skl A H = dHAl

(Underground power lines with AC field surrounding the magnetic core (ferrite))

DP22 = A9 =&, 5, 579k ASske] #
times voltage (V))

DP23 = A a}ol] A=) s2ofel] o] slo] A &= A= 2] 3% (Width of the
magnetic poles established by the magnetic core in the ground)

DP24 = A 2714 Oﬂ ¢k 55 = % A (Active or passive shield for EMF)

DP25 = A8 & /2528 7] 9]¢k 2=9] %] (Switch that turn on/off the underground
power)

DP26 = ul¥1 #7174 ] G349} X Sh= 2haFel]l H-215 3 4 78 2] (Pick-up unit

mounted on the car that resonates the frequency of the alternating magnetic field)

(Electric power level, i.e., current (I)

P 87 AFgah AAMSE 919} o] sk, A7) & P (design
matrix)-> o} #j| &} gHo] F=o] Xt}

Sk 1
FR21 All AlZ2 Al3 O 0 0 DP?21
FR22 0 AZ2Z2 AZ23 O 0 0 DP22
FRZ23|_| O 0 A3 O 0 0 DP23
FR24 0 0 0 A44 O 0 DP24
FR2Z25 0 0 0 0 A O DP25
FR26 0 0 0 0 0 A66)\ DP26
A Hlo

A Al A ALl A12 52 5 (A Al ="l A9 e AAdES 9
Sy A 2="R1 B = FoA A, 752 87" ALg AAHG ] BAE
el th 8R4 12 3E ¢ 5 9l % o], FR21-2 DP21, DP22 2 DP23 %%

A #= ™, FR22% DP22 2 DP237} ¢ 35| 31, FR23<% DP23 -1 A - o},
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[123]

[124]

[125]
[126]

[127]

[128]
[129]

[130]

P 125-E] & gl k& A A 7F v A& H A Al (decoupled design) 912 &
71%% % & AFS) {FR24, FR25, FR26} ¢} A 7| ¥ <= {DP24, DP25,
HZ ¥ o] & (uncoupled) S & = 2

{FR21, FR22, FR23} 2} A AW {DP21,DP22, DP231 9]

2F7}) 3 g 1, o] = ¥ A&+ A Zl(decoupled design) Y = ] 1] gk},
]‘:H S Fa1o] Y7 EE AA A= DP23E 7S WA A doF gk v o =
DP22E AA3}al 02 DP21S AT o 2H 2t 754 4 AFSHFR2I,

FR22, FR23)°] 3-& A3} =, 7F 71354 2 A3 o} 9} 7ho]
#7490 n A9 4 Ak

FR23 = A33 - DP23
FR22 = A22 - DP22 + AZ3 - DP23

FRZ21 = A1l - DP21 + Al2 - DP22 + Al13 - DP23

80 20 | A E A S A oW A5 4T A

% ek FR249) FR2SS: 17134101 217 0] ofl o} 2o

4
A o= A4 5 3

o
1

FR24 = A44 - DP24

FRZ25 = Ab5 - DPPZ25

I

FR26 = A66 - DP26

ojgtoll =, dad AA S 44 Ud w84 R1d g2 2
Witell A-83k AAjofloll thate] I 1 W A] = 3 FFatske] Al A o
ATt 10, a= AFFe] o), b AR F WERH, =2 B3 W
R L A7 Uy 5 A o] Bg- so(A) & R e 53839 45 50
Atole] 1A & vHERdI T
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[133]
[134]
[135]

[136]
[137]

[138]

[139]
[140]

[141]

[142]

[143]

[144]
[145]

e
2 h
_ﬁro
o
fa
[\
2 yg
WU
T U
— DN
SIS
Otr
O
ﬁo
XN

R
EO
=3
i

2407
N
e =
e
-

IFRZ3 = A33 - DPZ3

A33 x (W)

by
2
[\
N
I

AZZ - DP22

4

AZ23-DP23 = A22-1-V + A23 x f(W)
FR21 - All - DP21 + Al2 - DP22 + Al13 - DP23

= All - electromagnet design ' Al2-1-V 1 Al3 x f(W)

A g o 13
o Zl‘ (L)/] ’6]-)\

),
o) (AFhy7h AFeke] o) HFaFS whel WA 5 = Ao

D Age] Aol @7k 2Awe] ok 7] Wil 19 A 4A & 0§45
A Aol o] (b2 & o] 7lo) ek, 5, Ao o] § gL whel U] A7)
A3 S Qluk a4 Abole] gh2o) A el npek A 7} A2
Abole] kA H)o] v AH 4=

2) AL apae] o) Wt B AT PFO R WA F oA, o] £
kel thal A7 g5 FA G941 5 . o]
2714 243l 7} $rel S A

3) o] o 1l ol el 13 AN 272 vl A 5] 3
WS wel Aol EA = o] A EE AT oA dEE = Y
S 7HAE 5= 3l

4) AFF] o) % WIS upe} WX F A Abolol 9 AN S =5
A717e] 2k (profile)= HHSHA oM WY HFo ads =d
o)
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