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227k TDS |32,026|34,811|41,773| 27,848 | 34,811 | 55,697 | 36,895 | 34,811 | 33,223

[sec] FDS | 115 | 125 | 153 98 125 205 127 | 125 | 118

1.0 | 0.6% | 0.9% | 1.2% | 1.2% | 0.9% | 0.6% | 0.9% | 0.9% | 1.0%
09 |31% | 1.7% | 1.4% | 1.3% | 1.7% | 2.4% | 1.8% | 1.7% | 2.5%
08 |53% |23% | 1.6% | 1.1% | 2.3% | 3.9% | 2.4% | 2.3% | 3.6%
07 | 68% | 2.7% | 1.7% | 0.3% | 2.7% | 4.8% | 2.8% | 2.7% | 4.2%
=i 4 06 | 73% | 26% | 1.4% | 1.6% | 2.6% | 51% | 2.6% | 2.6% | 4.3%
05 | 6.4% | 1.3% | 0.0% | 5.3% | 1.3% | 4.9% | 1.0% | 1.3% | 3.3%
0.4 | 25% | 2.6% | 3.8% | 10.5% | 2.6% | 3.4% | 3.5% | 2.6% | 0.2%
0.3 | 6.0% |10.2% | 10.4% | 14.5% | 10.2% | 2.8% |11.1% |10.2% | 7.5%
0.2 |11.6%|16.1%|16.0% | 16.8% | 16.1% | 13.0% | 16.6% | 16.1% | 14.1%
0.1 | 6.8% |17.0% |18.4% | 16.6% | 17.0% | 16.2% | 17.3% | 17.0% | 15.4%

@ NSDLIM®] 2x-4l a2 o} 322l a4 2] nlas g3 3444 &4 daA
#A Ay ArselA 3a fRtessdel Best & oviie] S wEs A4
7

Aol BARE AFss skl 235 =AY ARES FMR
A

FRezdNOR 339 AN BER HNAAE dug e
~ L (2.20)
pet - l(;pe .
2 w,
k—atanh—
(a2 —1) = (a2 —1) |1 - ——2
2 A2
2ka2A
2 2 2
(Ka?—1)|1+ WA w
i
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(143% & H82%)

Al
AQ 1—Atanh 9
A, kW,
tanh 5 —A
W Pe kw, kW,
tanh 5 +—Otan ( 5 )
T kW, KW, kW,
1+ —tanh 5 tanh( 5 3 )

o

SRR —eb—49] AFe R LIMel di@ 2xde 2 339
gerse AAstat feesdd w9e 39 2-g-11e et glom, 13
2-2-11 ol 249 HHrae 79 2-2-11 (Mol 349 A4zAL 77}

£ 2-21-4 2345 £AE 449 K54 AFE AT LIM AR

AT @9 45

Pole pitch mm 900

Slot pitch mm 75

Number of Phase - 3

Slot per pole per phase - 4

Air gap length mm 20

Turns per slot - 1

Stack length mm 288

Thickness of secondary conductor mm 10
Input Current Apeak 3,500
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(143% = H|83%)

Primary Core

BB ARREHHAAR -

Secondary conductor

(@ 279 A5

-
Secondary conductor
(b) 32+ HH e

a3 2-g-11 F4ady nd

TiE FM Angelth dAw a”el uEhd glRel 243 mAlwe AFES
obe] S/AFIHEE, B Adew wANE 3249 FResdddns S5 22
frdeadfddas 48 & Ak ole 2345

LIMeA @Asl= 3D AFZe] wE FA glade s

=~
AYES BT 398 5 goe e gt ange

T -
JaME 349 Feesdlde]l dasth B 2-i-5et 2449 147 344 H4o]
Q% mesh, Wwel G u AHAE 247 wwet golth WS 33 A o] 233}

o] ALFHolt}, wixjEro g H 239 {34y W o 3AY FIHLAHAHS BF
okoll 1 Ae® FDS 7|8k f3tQAsfMolw,  wek TDS  7|HE
Abgslthd, 3 2—-2-59] XA HA FAE ol F7hEofoF B}
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1.0 0.9 0.8

£ 2-2-5 2349 9 334 #

l]..ﬁ l]..'S I]..4
Slip
a9 2-2-12 &9l he 238 #42% (2D, 3D)

TR ER RN

(143% = H|84%)

Thrust Force [N]

T Mesh F [71] HE7 [Mbyte] AT [sec]
229 -3k A 8,808 156.5 9,052
R e o R S 878,863 3,605.8 304
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(2) NSDLIM 7]&

1/ A4 NSDLIM ]

a9 2—2-13¢]

Mesh®=%E el 23 2—-2t-13914 B
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st
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T
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.
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9
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ol
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90mm

e BdloM =

A

il

A ol A

B

ororot 90mmM.t

a8 AXA

=
e

2

=
T

o] Active?d ol A ¢
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=

23}

BE =

R=13
=
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=

J3 NSDLIM2)
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=

b
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(143% = H|86%)

0ol AFNME Folut ¢Fel Fx9e] WAsh= 540 yebdh o= 1§ 2-2-149]
2= MR FNAAZRAS A&kl F3E A A dide uE FdEoE,

=

o)A Aol Fastel Qe ErwelA A ol EAAG old SR QA
Q) pekshe} Zpekste] o g @aboltt.

41
1 35
4 30
| 15 E
v & Dnmu
{1 &
5' & bl
L]
{15 = —— 0l
bi E &+ 120nim
*\g{ 110 = o 1 Shmm
? =]
‘!\ 5
. ; ; ; ] , ; i i M
1 LR 0g (8] LN ] 5] o4 LI oz 0l 1
F3

Ship

1% 2—3—-14 Primary$ Secondary 54 7+ A#le] W& Thrust force (F38) d4Ax

h 4E =4 a4
4 2-2k-15% NSDLIME H48 sfide fste] 1a53 2359 F4lo] M=
A= A (@9 AA G offsete] EAT AF (bl dig 235
B2E 7247 nojFEth, 1% 2—-gk—15004 B upgl o], 1333} 231=9] F4lo] A=
A 2 (a)= NSDLIM®| 2zt=¢] WAst:= dHF Bx7F Iwdgozs A=
ol 1A53 22359 FAlol AR dAeA] % Aebh) e 235l
(@)
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(143% = H87%)

Current Density(RMS)
Centour Plot - Afm”™2

60.0000
57,0000
54,0000
51.0000

48,0000
45,0000
42,0000
39,0000
36.0000
33,0000
30,0000
270000
24,0000
21.0000
18 0000
15 0000
12,0000
5.0000

60000

30000

0.0000

Maximum: 56 8005

(@ =4 9x (Offset = Omm)

Current Density(RMS)
Contour Plot - A/m"2

70.0000
£8.5000
63.0000
59,5000
56.0000
525000
49.0000

455000
42 0000
38.5000
35.0000
31.5000
28.0000
24,5000
21.0000
17 5000
14.0000
10,5000

Maximum; 68,8760
Minimum: 00000

(b) FA EYx (Offset = 90mm)

39 2-8-15 14539 2459 54 2 Aol BE 245 JAF REAW

a8 dAs dEiME 1ASI 2359 T4 Aeld A"rE FrEel we ad
2—g—15° velt e 2% WF lateral forced AlAtstolop . 19 2-2k-162
1253 2259 T4 AFele] AElE Omm (Aol A2 €x]), 60mm, 90mm, 120mm,
150mm= WH3A|A 7FdA] o]uw o] lateral forceE AAMSE Aijolty, BE A2
&50] 0o FE 1744 BRE® BTof dlgsts B &l diste] A=At &7 1

AL kA AWt vhel o] F A0ME FEEHUT 29 2-2-169] T ZeA xFE
E9S YERdH, yF2 lateral force?l FFEE& YERATh yF9] lateral force:
1A}50] W= or AAE Zom AAl olsARl 2352 olek Wil ko ;=

.

(o]

s 2 AY7E FrRsiE R g E



(143% = H|88%)

of\
o>,

Ao A A3 NSDLIMS] Apeko] A= o] gho] ¢F 120mmOo &, 1x}=3} 2x}=9]
7187 120mmE 7R olRY T FUtsttiete o]d] wE B Sk AA

wekow, 1253 2252 T4 7 7

©
~

= s
BANA HES AR BARS BE paY ) 495 RS ol 2439
A2 9 FA QDA (Ladder type B8, 3= A, 2235 T A 5)& 8 F319
A} Qo FAY Aol A Aow An SHolE Ra7t 24 58

=
- 1
g otiHl FAE ol e AoR oAddEd. Eor & siAelA

o2
.y
L] q 5 i,
1-#"“-.* ‘J:
BB B--0— B .j‘.; & i
= ¥ & o
o -
‘_._.4-"' ¥ 10 E - il
PRI W T o o3 — ——Hmm
-'r"'*?- E o 12 0mma
¥ 5 IL b
P i : 5 15 F 150mam
i " -
|

-0

R 1]

-5

I% 2—-2-16 Primary$} Secondary T4 It A el @& lateral force (+3¥) X2
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(143% = H|89%)

(3) NSDLIM A4l 4/ 29 3349l a2z 34

#HE Al 27" NSDLIMS Adedidds M, 21 2-2-173% Zo] 1= full
Bdlo] ARGE AT 2ol AbgE LS ol & A= ‘Hﬁ_‘?_%‘?% g 2 HolMe
G50l EF RAPHRNT. ol 1A5 225 Apeld #He y=o] EdA S HHF
Gl s St E S AetskAl skl Sl A ol t

Primary Core
(ISPN230)
Coil

(Copper)

>

N A

Dummy for
air-gap mesh
(Air) Secondary Plate
(Stainless Steel)

(2) 324 HN=d J&

(b) Mesh

O™ 2-2-17 A AEDY AedAe A% 334 AHED (15 full £9)
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=
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ol
O
X
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5
2

st Aad9=E 19 2-2-183% 1d
-2 -182 z&F W9 glo] yF WHYw dAsE A9 gk FRE, FAE chyE
AAE JeERgAY. O™ 2-2-19% ol ¥R yF HAYgle] z5 HEw I As

A
5o X9, FAkg kg &4 4o

g

(-5}

— Center =
=T el E
=10mm Iz

¥ 160 2
y=15mum =

[

Slip

(@ €9 & 749

7 20

-Center
——y=5mm {15
-y=10mm =
v=15mm =
10 gr
%o
1F

Slip

b <1 & 739

q 20

-Center
——y=5mm 115
-y=10mm E
y=15mm
110 gr
= = od

1 0g 0& 04 0.z 1}
Slip

(© <9 4 iy

1% 2--18 yF Wl wE 324 ¥ 23
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(143% = HM91%)

Thrust Force [KIN]

1 &0
4 30
i i i i 0
1 0.8 04 04 0.2 0
Slip
4 150
4120
490 E
mr
{60 X0
i+
430
! 0
1 0.2 04 04 02 i
Slip
2 B
b €9 ¥ 749
q 20
15
10
- 5 .E|
=A
- . L 0OFr
06 0.4 02 ==
5 I
od
4 -0
1 135
. 4 a0
Slip

© <9 ¥ ¢y

I¥ 2--19 25 W9jel BE 33 #AEH
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(143% = H92%)

A
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(143% = H|93%)

7hH FA4A-3dY A7 A ZEAMA

Fusgith. 44 &5, I37 53 B 27 A% ge AR F R} ANE B3
HX AJYE-ET FAE EEFSI, olF B3 AE7Y dVAQ §FS AT
A714Q geo] AFEel meEh AHY, AAF T gL AYEA A7AH Ade
ARSYT, 1453 22450 Fo ASFE A AFHAA F2-398 A9
A sk
START
Initeal Value | ) Decide Design Spec
Speed, Pole Pitch Target Eff & PF, Pole, Voltage etc,
Load Distribution Factor | | ~ Magnetic & Electric Load
r Calculation

|

Winding Design
EMF, Turn Number, Wire Spec.

It

Primary Design
Primay slot & yoke dimension, Primary
depth

L

Secondary Design
Reaction-plate & core dimension

|

Goodness Factor | Calculate Parameter
G Ry, Re, X, Xm

|

Calculate Performance

b, Fy Eff, PF
END

I¥ 2-v-2 F2-3HF AF7] 24 &A=

2
2L,

(W) F2-34d38 Ag7]e Ato]= 2 3)dA) (FshH) FA
z7] AAE A8 WA GA A BEO Alo|=2E V|FoR AFY] Y Afo]l2E AT F
a9 2-7=33 E 2-"F-10] A AA Bl Fe Afol=E LAS

22148 900mm, =g+ 287, F7] 99 1x= 1 moudle? do]+= 1800mme]t},
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(143% = M 94%)

1 Mododule length = 1800mm

CLEEETT T TTTLLEE T

T =900mm

e

1% 2-v-3 NSDLIM &F4-3338 Ag7] +2&

E 2-vh-1 A 87 29 Fa A=

AR & AF & AR &

=34 [1] 900 [mm] =T 28 12}= 1 module Ado] 1800 [mm]

FANE A HdA 2Ho AtolzE ntgoR oA om 1/4% M, AR
HAuE 489S A% AR Aol 2l E 2-vl-29) Ah ol7N It HAuE
qaahd g Qeqow gt

E 2-7-2 E2-3AY AP FL Alol=
AboF % ALF AbF ¥4y
2204 [r] | 225[mm] =T 16 12x}= 1 module Zo] 450 [mm]

HAE AP Aelzg Ba Al 94 AT F Utk ¥ 2-vh-d
2% SAA 972 AN sl has] BT a-ol, IR F5E Frel 242
gadel 4FE 7@ F AFDE ohus ol AU AN A 9B
1146.5mmo% AL weishd 259w g e @y wiel 243

225 x16 = 3600mm

225mm

% 2-ul—4 E4-3A3 A7 2x= I AA 94 AA
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(143% = H95%)

3600 =< D
D= 367(30 = 1146.5mm = 1.1m

2% A 949 AdFew A& HAA 9%, 2774, 145 1 module?
Aol =S 2% 2-vh-5, 2-vh—6o]

Axrstglon,  HFAQ

holg ofdsl ol
Foich.

Ot

EA

2212 3 A A 2 PF = 711100 [mm] = 3454 [mm]

PXt=77XxXD
:7T><_D
2

X
= Wlil(il()(): 215.9845 [mm] = 216[mm]
1x3Z= 1moduled] Z4o] =7x2=216x2= 432[mm]

1 Mododule length = 432mm

RRREEE R RNNRRRRREERRRARE

T =216mm

I 2-vk-5 F2-3AF A@7Y

F9 Apol=

3454mm

D= 1100mm

216mm

3% 2-71-6 FA2-5HY AW 245 HAA A=

45 FdAe 957 % B Y Id5E MR A
A EEECRRELE

2
1#EstY H1 rpme 10000 %

Qg &



(143% = H96%)

207.24 [km/h] o]tk 9714 A& EE 200km/h=E dbd Ho 3] A4= 965rpmo] T

s|dA el FAGFshE A7l A8l a7 2-wk=7] 235 FHHA ] FxE I
el dth 225 gAY s 98 FxREQ w4 4 AFe A9 Aluminum
W= Stainless_Steels AFE3sF A,  2x5 Al AAS Stainless_SteelZ
ARSIt AR FAE 10mm=z Ao ARSI, AFe AL 23= 3 AA
91743 2 1100mmeltt. Al dA mde] i ARE Fa 225 A FAA=
10mm, A3 & ZAPAA A 7IHe A&t 145 HFdold 50mme] 1.4u1<1
70mm= A 3R}

( 1100mm

A

10mm

-«
10mm

a9 2-v-7 F4-3AY ANE7Y 23 AA 2R
SlefA el Ao wjFe] wE 235 AL AA

Aluminum®] B % = 2.56 < 10~ *[kg/mm?]

Steel_Stainless® B 5 =17.93 < 10 % [kg/mm?]

HA =71 (D/2)? = 7x(550)% = 950,332 [mm?]
By =A< FA = 950,332 X 10 = 9.50332 % 10° [mm?]
1) Aluminum = 9.50332 % 10° < 2.56 < 10~ % = 24.3285kg

2) Steel_Stainless = 9.50332 < 10° < 7.93 <10 % =75. 36kg
@ 313dA° FA

1100mm 1080mm

- -

70mm _ T0mm

(0 (2)
23 2-ul-8 24 3AY A7) 9 232 I AA H3 A4t
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(143% = HM97%)

(1)—(2) =3 " A 2] 3]
= 71X 550% X 70 — 7 X 540% X 70
= 7 X 70 % (550* — 540?)
= X70x10.9x10°

= 2.397 % 10° [mm”]
S| A o] F- A = 3] A o] F-3] x v F
22}5 A Aol ) gt 3] A A o] F T A=
Steel _Stainless = 2.397 % 10° % 7.93 < 10~ ¢ = 19[kg]

WSteel,S%ainless =175.36+19 = 98.86

X
o
Y,
_\711
i
o
[0

I AdF3 2212 3 AA AAL Stainless_Steel® A Gstg o, A
g AlA dJede aeste] B A FAE 100kge® 1o skl

A AIFTIS Atolz= d 2215 S| AAS] FAE Atsilth AdE A gEs
1% A 7lY 9 KIE Altete] AQY-EZ FAE a9 2-vk-98F o]
TEET AolYg-Ea FAs Adnd JEI NS AMEstY JAEme)
Hu&ELrh 2, £33 AT A9 FAdstel FHs] witel whE A3de gl A<
371984 AL FA3H Magnetic Drag Force®g 1#dle] o 22No| 2=
Rog FAHY 4 9lom, FE 7A91Y 54N ojsto|ng FAVF HA Fevh Ald A A
e 7FEET7E e HA 7] wiite] 7bEEE 05m/s? o® RSk, E¥E T
ELoA AXkE Edll 3kWE Aty o7 FAAES FEHES 1#dte] 108N
Al HF2Q o7 Ake & 2—mF=3e] A skl

=
=

Traction Force ——Total Drag Force

o
£
\
\
!

—

54[N}@200[km/hj]

Y
=

Drag Force [N]
(=) g

ﬁ
:
|
|

bt
=
\

100 150 200
Speed [km/h]
a9 2-7h-9 F4-549 A9 A% 24
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2-vk-3 A7) F8 AR

A}k ik A}k x
=9 3 [kW] 75T 0.5 [m/s? ]
47 &4 0.3 [s] s 27 1100 [mm]
QTR 54 [N] H3y &% 200 [km/h]
T F4Y 108 [N] 47 &= 200 [km/h]
() FA42-3d3 A7 7] A
AJYE-EA FH4E Fd FA2-3dY AF79 2SS 2458l ol Fl,
Al 71e] A71AQ1 £ ohay ol AatE 4 st

@b DC B A<t : 34 380VLL,rms 7|02 ofef o] 25 o] g3t A4k

3
VDC: ; \/5 VLL rms 1.35 VL[A,rms =513 [V]
@ ABAY 2 E¥ The Aol F SVPWME agfste] offje] f4E& o] st
A At
6
Vmax(%l,max) < VDC>< %
V.. <513x $:400 [V]
@ Ay FHo AEd a - DC HA At ks T3 o] & o] &35k At
1
V., ~=513X—=209.4 =210[V. .
ph,rms \/g [ rms ]
Vg = 210X v/2=297 [V, ]
@ Adw 1259 F27F FF20)7] Wi AF AAFE ol £
o] &3t At
7 [A] _ Pmax[m
o 35X Vs X 11X COSP X 2
B 3000 [ B N
© 3x210x04%x2x%x0.3 19.841(A] = 20(4]
-3 7 A7 Ay -Eg A EF 2 HAV|AF g% Ao uEld A
ERAA AL TR A AFEE AdshRali S A8 WA Aok st A Al Y]
AA APFE Y 2ol Al skt
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3] 9172 1.1meolH, ool w
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03}
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D72,
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,au
i

N

JvNO

1Ho

@ 7

[e)
Chy

0.1570.3(d &2

slip?l

A 3hge,

0.30=% A

e AT (f) 8 E7153 ()

0.17 %

V

ato] 7
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N

JvNO

.

s

]_O

file)
=

A

&

184hz

~

183.73hz

55.56
(1—0.3) x2x0.216

184 < 0.7=128.8 = 129hz

‘.‘fn :(l_s)fs

=
=

N

o]

°o]&

Al o
1=

obehel 5

ol

qdES 2 77 7

a8,

2% LIMO

oI
A

0.3(IWr4 27 0.1 <n-cos < 0.4)

0.4, cos® =

77:

=0.12

n * cosP

25k VA]
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0.12

Pourlk W]
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7
)><N><7=2><4><5=40[mm2]

z7

133.33[mm?] = 130[mm?]

40
0.3

LFERA A

2—mt—4°]

How

10mm7F old 30mmE %7]

ol

@7 A% A

2—wk-4 A

o
o
[a\
ﬁ%%03484ﬂ07%w03404w0
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