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Mechanical Bearing

Shaft Stator
Winding

Encoder

—

Front  Stator Rotor End
Bracket Yoke Yoke Bracket

(a) Yut HS7|°] FZ=

Stator
Winding

Air or magnetic bearing

(b) 27| silojd x2| HE7|

Stator
Encoder Winding
Gap
Sensor
... Radial Fore
Illll'll\ll Illllllllllﬂllll.r Winding
Spherical
Roller

Front Stator Rotor End
Bracket Yoke Yoke Bracket

(c) HlofdzlA MEI|e| =

J8 1 2 EET(9 AR HioE | wioEalx HST

E 1 HoEeA dE7| 27

TE gy 5
Induction type Bearingless Induction Motor
Hojg2l A | PM type SPM, IPM, BPM, Hybride

A7 Hompolar, Synchronous

Reluctance type
Reluctance, SRM

2. tlojEz|A TET|of F-2z=9t H|of

2.1 Homoploar & Hybride BI0{2IE|A FHE7[
1% 2(a)® homopolar 7] #elge] 725 Vel
dem, 28 2(b)% (c)= ©] homopolar A7) #lo=e] €
2 & 0|43 ol g2 HE7] 72 4 Ao E55E YE
Wi e}l 27 2(a)9lA homopolar WA E A AE7|&
274e] HRAQ 3|HA; Fojg} A Foj2 FAo] Hn,

Magnetizing flux

4
[ Leh
L )b )
N S Rotor
( T - /
\J=r
- ‘\m“:*& Stator core

(a) homopolar X7 Hjlo{

Magnetizing fiux

P L

A
/ \2~Pola'suspension

Field windings
winding
§-Pole motor
windings

{b) homoploar HIZE|A HE7]

PP i
K20 o] Controller 122 ! : ;
- 2635 sl Iverter || Inverter |

a1 + sy Iy
v Ceon| Controier }= L2

Suspension currents
X Position
Radial position | encoder
sensors
¥
K DC power
Motor
supply Fisid current currenis
. v “
nat Ina :n;u
L d-g/a-b i 2:/3¢ n Inverter
L. | e, L4
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(¢) homopolar HoZe|A MES7| Mol EEE

18 2 homopolar X7| H{Z X homoploar Hio{2z|A
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2.2 Hjoj2lz|lA SPM & Hjof3lz|A BPM®?

3 4 ZHAA F&Y(SPM, Surface mounted
Permanent Magnet) Wol#@gx %7 72& vehlz
it HAAke] fxe dE FAEIIY AR FE

Nonmagnetic frame
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(b) 31 XAE hybride Hio12l2|A HET|

38 3 Hybride HiojE2|A HE7|”
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1% 55 BPM(Buried Permanent Magnet)d ol @z
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2.3 Synchronous Reluctance HIO{ZI2|A FE7|1+®

13 62 synchronous reluctance #loj& g2 A%E719
F%Z Yehx it} synchronous reluctance Wol® 2]
& A7) AR AR RH A E AR
domzg & A 9 9 8 fld FHo] glrt. 1
& 62 34 synchronous reluctance #loj&g] 2 AF7]2
e g B3 A 294 FAY 25 Vel
Ak, &, A E545, 74 AAAY d-qF AR
A3 3 ESE B3, x —y Fol] hA WFORE A
2304 AR AAAAA FAA ARNE S dee TE
Z AAdd

F E39] Ao} )& 712¢] gynchronous reluctance A
B719 2 o E AoHAR, d-gFY AF wlat
MAAAd Ix7) HESH B2 o]§ 1asle] 3HA9
FFA )7} o] FojZ o} g},

2.4 #lo{2l2]A SRM(Switched Reluctance
Motor)""#"

SRM(Switched Reluctance Motor)= 3 AAt} 334}
o] dEd A EAE o] 43 AF|FEN, EZ O 1
7AYZ4 Radial forceE €A 74 + v 722 AAH
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& 23l w3l SRMO] nEA EA o7 QFo =371 7}
SAo] u) ¢ Fopr 114 B A FEjet AL 71 YT

® @ Suspension conduttors
@ Molor conductors

38 6 Synchronous Reluctanced H01Zl2|A RET|1
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Helels 2% 73} 2o) AWE % Yk,
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Fotary encoder
Spherical roller

Controller of motor winding bearing
currents with square waveform
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{a) 2.2kW canned pump(Courtesy : Ebara Resarch Co. Ltd)

(b) 30kW canned pump(Courtesy : Sulzer Pump Ltd)

1% 9 Canned Pump 28

3. HiodalA 3719 S2 o

A Wi~ A7t A8d & E canned
pump, compact pump, bubble bed reactor, blood pump,
spindle drive & W24 23 S 2852 9t}

% 9% Y29 Ebara ResearchAlelAd 71T 2 2kWH
canned pump$} 29129 Sulzer PumpitellAl 7utg
30kWH9! carned pumpE YR gt o} $-&ME
homopolar STAHE wlolgelx A7/t L5
canned pumpe A7} 71A1A A&} oo Ry 94
B557] Ysla] dHgoz HAE HZo|n ol o
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a8 10 Compact Pump & (Levitronix GmbH)

3 71AAQ wige Ry fA9 93 WAl S5t H
olgelA AF7IE ALstx Aot

2% 102 Levitronix GmbHAIA 7ijdd 50W 2
300W=< compact pumpE UERIz gtk 18 St &
o Z#28L pump FEolH, ofZe] 54 Z¢lo] H
olgalx A571E Vel ok pumpd dHele AT
AXo] B 827} 9o nAFol om, AR J7
AR o2 BE x—yZugke] Aaud A SR
AA =] et

a8 112 oz s A%/ A48 g &8 S
Uehiiz 9}, 28 11(a)E Levitronix GmbHAFA 74
= Bubble bed reactore]t}h. Bubble bed reactors ¥H8-r
A&o|A BB AEE ujFsr] el fAlle] daE Al
R0 FFake Aol PEAAE Z1AAR] FEd
o8 ed=lE AL WAy Y8l ol £ S A}
L A%E7E Weldg s 322 AAse gt a3 11()
L gdo] YA Bl g FZo| 725 Yehli 3l
o 13 11(c)e CD % DVDI A4Hx Je 24 24
T cao]Hd Wodelx A%/ HEE & Jehlin
olt} ol Wxzo] 9oy bubble bed reactortt, canned
pumps} PEZIA 2, WAl 8Q10 2 Qlste] el ¢
A 2AL WA 8] Y3t AR~ A%/ ALE L
glon} AME tilo|Be] gl WolPe] wpEoR <l
g AE7)9 o] gEEE AL wWAE] st WoiR
glx F27b A4 ot

(a) Bubble bed reactor(Courtesy : Levitronix GmbH)
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(¢) Spindle drive(Sankyo Seiki Mfg Co.)
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