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Application of Hybrid-type High-T. Superconductor Journal
Bearings to Flywheel Energy Storage Device
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Abstract - A horizontal axle-type
superconductor flywheel energy storage system
has many great features such as extensibility
and stability compared to the traditional vertical
axle-type flywheel systems. In this paper, a
prototype flywheel device with a horizontal axle
is presented briefly, and the hybrid construction
as an essential supplement in superconductor
journal bearing design against the levitation
drift is proposed.

N

a4 o]
" oA A T
dA7le, 4587 A Zt=gH Ve, WA 9
Uzl Arle, 2d4= A7) =
Zhold A ARrIE § oz WA A" A
B7leol AEHAAG. o] 7h&d Fzto
A e §Fo2 HAY + 3
o kg F Ao, & WA Ao *
A #R7F golstx, AAH 7|kl FHa, 4 3
Holw, Atzol FTdidol e F
A, dFe oA o) &" = gl

g, ol g Eetold oA AFFAE A7
AARE Etol8e] Fdo wE LFAUA
FHE Atz z4F vt@e] A4 Aqux &4

¥

S A4 FFELR Folx Ao g MY
#do]l HArt wlojY whFel] o3t o] EAS
Zol7] Aste] 2 AFLE slwo] vE Holy
L2ZAEAE o] & A7’ 7]zl o9
22 volgdg ALY n2xAE EFdolE oy
A AZZAE R22HE Wy Yzhaegt

FAYTE 9H Aolsh THE FAE AW e
Fuug uAe £ glolk mtR g R E
Seto)ge Aol FHssrhs g ol

TAME D22 HE AHojdwolg e ALgeto] @
A AHATLAA ARE FHE ZPold oy
A A GAA AAEFS D3] 2SI, oled
BE A A" 2AES fAs7] 93 et
o2 BFy Hojduolgd g Aotstn RAs A
Lia=3
2.4f A

7R EEe] G ZHgold oux A
FAAELE 1 HAZo] T U3y #AYPs 3
ol olgid FHF WAL FHo g A
WS AR A=y AR Bzer] 4
¥ AAxE A Holg B £ ot 3A
Fo] 8 Wy Hyggoz ggAdo & Aot
< A "ok Eg0)8 oux] AR g
st Sl dF WEgoe o i wojgss 3
g A4 Fdsts Wie 713 Z&AHoign
E F ded, F3F5 P FS JAxg =9
wgon AA WEY Hi ulojgEg Aot
stz AA dulel Eojst Ax, AAs ¥ n
A7 ol E1 du|e] <tAdAy FHo) ol

o] wW=7] WEol

& Zalold iRl AAAX
&t B9 53 BEY J7 HES
Al 17 N =2%
AZAAE ez A S
% At $A4 Zaho)d ¢

e, e

F Fetold X AFA
el AolFt Felyo A,
golsbm =Y 4X FHo|
A9 e dRgon Al A 29 )

grol g3 wojd, Hdg/

BA7E 3 dgog dAAsE oz HA
£ 338 & = YA Ho. E3 nexAT A



AduolY S A8 AS ol nYATL 3

58 e YUE AAER £H% 1oz
=]

K

Eetold Fo) wel HAF Wy wgoz
2% 1HEE AL F Qo) 27 AA glolw

¥ ¢BEE 7EE + Ak

3. E2tol g Tx| M=t

Fd AYAdTFLAME 222HE AR &

A7 deog T2ZHE Hojduo]YP L o] &
g P35 Fold duA AZFR AFEL A
24 v Aok okl 2y 1& A7) A RE A
2 F2E debd RAojth Eeolde] Fg
AR £g £Yeg 31, n2xAE Aoy
oy 2708 AA SHdA g5 & X o
2E WA AT % Bole duxe o - 2¥
& §23ts A/ LAV AP
KEPCO's Model

for
Flywheel Energy Storage

Energy Storing Flywheel

il

LTSS

Fig.1. A simplified view of the prototype
flywheel energy storage device.
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Fig.2. Schematic cross sections of the high-T.
superconductor journal bearings used in
the KEPCO model flywheel device. (a)
Cut perpendicular to the symmetry axis
by the plane B. (b) Cut by the plane A.
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Fig.3. The magnetic induction curve outside the
rotor in fig.2.
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Fig.4. Schematic cross sections of a hybrid-type
high-T. superconductor journal bearing.
The numerical dimensions were given for
the numerical calculations. (a) Cut
perpendicular to the symmetry by the
plane B. (b) Cut by the plane A.
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Tab.l. Magnetic forces between the rotor
magnets and the stator magnets. The
displacement of the stator from the
equilibrium position is given as d.

displacement (mm) | F(N) | F,(N) | E(N) || E|(N)
d=0 -3.6] -967.3 03] 9673

d=2 -118.8| -985.4 741 9926

d,=2 -1.8| -1196.2 8.31 1196.2

dy=-2 3.1 -680.5 10.5] 680.5
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Fig.5. Vertical repulsive magnetic forces
between the rotor and the stator magnets
calculated in two model bearings.
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