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[0037]

[0038]

[0039]

[0040]
[0041]
[0042]
[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]
[0050]

[0051]

[0052]

[0053]
[0054]
[0055]
[0056]
[0057]
[0058]
[0059]

[0060]

[0061]

ZIHSd 10-2012-0007775

& A2ve] 7)524 &7 AFSHEFR: functional requirements)< th2-3} Zt}:

FR1 = x}%& A=g oz F2AA2} (Propel the vehicle with electric power)

FR2 = AL X&to] HAxE HAHAHozRE xzorm HEdtet (Transfer electricity from underground

electric cable to the vehicle)

FR3 = A}&& x3stet (Steer the vehicle)

FR4 = 2}=F& A A|A2}t (Brake the vehicle)

FRS = o]%& Waks HeA A2 (Reverse the direction of motion)
FR6 = x}&Fo] £ & W3lA| 72} (Change the vehicle speed)

FR7 = &R 2HE A FFo] ¢S 45 AHS TFsEl (Provide the electric power when there is no

external electric power supply)

FR8 = A]&}ol] AX¥ A M| AHS T332} (Supply electric power to the underground cable)

F N2®"e 4 ZA(C: constraints)S g3 2}

Mo

Cl = A7) A2=®"S 83l obd 7+4 (Safety regulations governing electric systems)

C2 = 28l 7] AFAte) 78 (Wd 713 ZsFo] vluwe] Ao glojok &) (Price of OLEV (should be

competitive with cars with IC engines))

C3 = AT 2d33t= fuets= 729 83 (No emission of greenhouse gases)

C4 = A28 71 W74 2 AEA (Long-term durability and reliability of the system)
C5 = =2¢ 28k nlet Alolo] Ao thek 2k @ 74 (Vehicle regulation for space clearance between

the road and the bottom of the vehicle)

fe} e 71ed a7 ARER) 2 FE5 2AOES UEATIE 5 Al&"e] AAWES(DP, design
parameter) = U3 2o}

DP1 = Z7] EE (Electric motor)

DP2 = A|&}ol] X5 A2 (Underground coil)

DP3 = 7]&9] %3 A]=® (Conventional steering system)
DP4 = 7]&9] B#o]%] A]~=®" (Conventional braking system)
DP5 = A7) 54 (Electric polarity)

DP6 = RE] og FF (Motor drive)

DP7 = S7 7}53¢ #lEl2] (Re-chargeable battery)

DP8 =

L
i)
ol
zl

Al2~¥l (Electric power supply system)

Yol Folz 5 AxEle] 7]5H 2 AR I AAWRSFDP)E 247 87ojth. ek, A 3 (design
matrix)E A#AZ(uncouple)H ol vk, T}, o]Hd 5 Al=wle] V)5 o AFH(FR)Z AAWMST(OP)=
AFEAA A7 edE w7t 23 (decompose) FH ofof g},
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[0062]

[0063]

[0064]

[0065]

[0066]

[0067]
[0068]

[0069]

[0070]
[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]
[0078]

[0079]

ZIHSd 10-2012-0007775

2 oAM= A3 &5 Alage] 2WA 715 o Alg(olstel A, “FR2” #ta g3 oA AAWS
(DP2)E Falstozn, &5 AxgoA ol&5 = FHAX ] AA WS AFdrt. FR29 DP2E thA] 7] AsH
iR = g

FR2 = AL X&to] HAxd AHAHozRE xzorm HEstel (Transfer electricity from underground

electric cable to the vehicle)

DP2 = A]&}ol] AAH &= A& (Underground coil)

219] FrR2¢9} DP2+= FAIZA A Ade] FoixA] &9kr] wliel, a2 +dEE &
T 715 o7 Ay dAAMSE st
olgloll M=, ¢ e FEoz Regdorn, 1 e &) sl

o A Eols oA AT AUV, F, AW ] AAH JAGH Alole] 1AE ojwA HT A9

7Fell thato] HEZT

FR2E= B3t o] Eaid 5 ok

FR21 = wF =714 WA AT (Generate an alternating magnetic field)
FR22 = A7) #7138 =S Z43}2 (Control the power level of the magnetic field)
FR23 = 27139 =ol(hE %437 Hste] Aol deg S wEolgt (Shape the magnetic field to

control the height of the field, H)
FR24 = AA}g}e] #&S F43slel (Control the radiation (EMF))
FR25 = A7)13S 2/22 32} (On/0ff the magnetic field)

FR26 = Z}=Fe] AME-S 93l AstolA] B wf{F A7gdAe JAAGS Hdgkstel (Maximize the pick-
up of the power in the alternating magnetic field created under the ground for use in the vehicle)

iu)
gl
o
i
S
b
o
o
b
o
i
i)
ot
9
>
e
re
A
I
it
{0
)
il

DP21 = A=S EeAE wF A7FES 7R X ko] AXEE AHA (Underground power lines with AC

field surrounding the magnetic core (ferrite))
DP22 = A¥ =, &, AFot Ade] ¥ (Electric power level, i.e., current (I) times voltage (V))

DP23 = A|3}o] A% Folo osle] FAE+= A=9 £ (Width of the magnetic poles established by the

magnetic core in the ground)
DP24 = AA7| e thet 5% £ % A9 (Active or passive shield for EMF)
DP25 = AHE /22317 93 2% (Switch that turn on/off the underground power)

DP26 = & A7) Syt FsE xRl H2wE I AAX(Pick-up unit mounted on the car that
1

resonates the frequency of the alternating magnetic field)
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

57 a7 A AANEE sk Lol A,

ZIHSd 10-2012-0007775

A & (design matrix) ofgje} #o] FojRt},

FE21 Al1d12 A1 0 0 0 OF21

HE22 0 A22 423 0 0 0 OF22

<FEE:EB:_ o 0 433 0 0 o0 DEZ3

FR24l o 0 n oA44 0 o0 DFE24

FE2S I n A5 0 DE25

FR26| [0 0 0 0 0 A& DP2E]
9 AollA All, Al2 5 A(AE AlxEel AHg-) e AAASR] Se(AE A AElel F9)R Folx |
7154 87 AHEE AAWSe AAE e, kA 12 5E 4 S %], FR21 DP21, DP22 ¥ DP23z}
A, FR22+= DP22 2 DP23¥ A#5] a1, FR23 DP2334h A},
¢ 12RE B g wE AV gAZE A (decoupled design)dS & & Yk, mIH UTH 2T
AFEF {FR24, FR25, FR26}9} A AHM4= {DP24, DP25, DP26}<] #AAE AAZH o] 9&(uncoupled)S & 4= t}.
7154 {DP21, DP22, DP23}9] &A= A7} adoln] | o]l tAZH

Q7 AF8F {FR21, FR22, FR23}3} A A WS
A7) (decoupled design) & owgir}, o]t
t}S o2 Pp22E AASEI BoZ DP21S
8 AR ol

A3t

>3
4

7t 7154

FR23 = A33 - DP23
FR22 = A22 - DP22 + A23 - DP23
FR21 = A1l - DP21 + Al12 - DP22 + A13 - DP23

FR24 = A44 - DP24
FR25 = A55 - DP25
FR26 = A66 - DP26

T "UrEd
24 7+ 7154 a7 AFEHFR21, FR22, FR23)¢] #& 443
=

wol #AHow AQ & Aok

AA A= DP23S 7HE WA ARG ok st

TANE SEHeR 24T 5 flvh. FR249F FR25= 17
N
na
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-V + A13 x f(W)
H
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o

-V + A23 x £(W)
I

I

(b)rvh =17]

3Z

I} 7} FR23 = H = (A<0) x f(0), o714 f(HE =9

Wk wel ol 34 AR vk

o
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Pl o

°©

2 o] A% Fol(R2)7} xpeke] o)

IHEA1717] 9
A1l - electromagnet design + Al2 -

= o
=

FR21 = A1l - DP21 + A12 - DP22 + A13 - DP23
o] Al

FR22 = A22 - DP22 + A23 - DP23 = A22 -

FR23 = A33 - DP23 = A33 x (W)
1) Aol deol(a)7h 2]

2) AFE Ao o)%

FR22
2~
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