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A Magnetic Suspension and Balance System for Wind Tunnels

FEE B R
Hideo SAWADA

Principle, features and history of the Magnetic Suspension and Balance System (MSBS) for wind tunnel are
described. Some features of the JAXA 60cm MSBS are also introduced. It has the largest dimensions of the world. It
is equipped with the 60cm low speed wind tunnel. It has been worked in order to provide aerodynamic rescarchers
with valuable data sets using MSBS features like support interference free condition. Besides. present research plans
at JAXA relating to the MSBS are introduced: they are MSBS research for a high subsonic wind tunnel and
application to a seismometer and to a small ultra-high pressurized wind tunncl.

Keywords: magnetic suspension, balance, wind tunnel testing technology, wind tunnel.
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Fig. 1

An airship model suspended in the 60cm MSBS.
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Fig.2  Effect of support system (quoted from Ref.[1]).
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Table 1  Specifications and roles of the JAXA 60cm MSBS.
(; ... current through coil # i)
Coil | Winding Size Control coil Purpose
# number (mm) current
0,9 50 620 (IotIo)/2 Drag
square
1,3, | 97+97 200 0+ +Is+],)/4 Lift
5,7 square (II+I3-I5-I7)/4 PltChlng
moment
2,4, 100 200 (I++1IgtIg)/4 | Side force
6,8 square (It1-1s-1g)/4 Yawing
moment
(-1 +s-15)/4 Rolling
moment
Coil drive units | 130V,120A in continuous mode ... 3 nits
130V,60A in continuous mode ... 4 nits
Control 5 D.O.F. for models with a main magnet
6 D.O.F. for special models with pair
magnets plus a main one
14 (14)
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Fig.3  Coil Arrangement of the JAXA 60cm MSBS.
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Table2 MSBS’s up to 1992, quoted from Ref.[10].
Magnetic Suspension and Balance Systems
Degrees of Size, Mach
Organtzation readon om number Use m‘ﬁ“m
ONEAA [) ssxas 113 Orag, buse presscre 1967-88
ONERA L] .0 7 ‘Drag. base pressure 1950-82
Mass. inst. of Tech. (WIT) 1] 102x102 48 Swtic & eynamic 1982-71
ONERA [ 3.0 7 Base pressure & 18271
heat ransier
Universiy B T T YT T Y R e T R e
NASA Langiey 1 171 - Research & 1084-68
development
Princeton University 3 182 1® ‘Wake siucdies 1064-70
University of Virginia. L] 102 74 Ml“‘" 1984-77
AEDC/NASA Langley ~:c| - 677 1| 272%31.9 | $/0160.5 | Wk etudies) 976-praiorn
1SinchMens . . oottty 3 ! W b w‘. : IRID I“‘-n“
AE 1 178x178 .. Sing efiect & megrue 190-77
Univarsity of Michigen 1 81 Subsonio Low An sphere drag 1968-71
MIT/ NASA | rsre 2octag. os: |
C«MMS“‘M - e 16.2 octag. 01005 A‘lm.)mlllln 196882 / 1964--prasent
Oxtord University 3 “ Sand9 Low denelty sphere 1971-73
& cone dreg
Universily of Virginia 3 182 3/ Subsonic WM 197382
Qutord Universly 3| 2xi2 Supersonic | “Low denelty sphers - | - 1976-present b
MATAGIUBER) | s . ©x%0 Subsonic | Asrodynamic resserch 1083-prosert
NAL Hapan) e Y7 3 10k 10 Traneonic' | Aesearch & T987-present
MAIUSSR) ) %0x40 Subeono | Researcna 1988-prasers
NAL (Japan} (] “0xe Subsonic Ressarch & Undar Construcion
development
e
* degrens of active conkol
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i, 54m/s OTFEH THEEIZIF Lz, £D%K 1992 £
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£4Z 60cmMSBS KRR BT, BES3Re L7
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HRFRRBRNBER TE DL Itk 7[2),
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Fig. 7  Telemeter system in a 150mm dia. sphere mode.
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Fig. 9 A model magnetically suspended in the transonic cryogenic

wind tunnel.
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Fig. 10 Observed earthquake by the JAXA 10cm MSBS.
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