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ABSTRACT

In the electrodynamic flow control, a weakly-ionized plasma flow behind the strong shock wave could be controlled by the applied magnetic

field around a reentry vehicle. It could be an innovative technology for reentry vehicle design because it will realize an aerodynamic control

device without moving part. To demonstrate this technology on the flight condition, a light-weight, compact, and strong magnetic field source

must be required, which must be able to be magnetized tesla order. We have developed a prototype magnetic field source which contains a

superconducting bulk magnet cooled by solid nitrogen and it was applied to some experiments including HIEST wind tunnel test. However,

the prototype model has some problems for the magnetizing and cooling processes, which has significant impact on the flight operation.

Therefore, the next model is planned to improve and ease the operation by using a Stirling refrigerator instead of liquid refrigerant.
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Fig. 1 Schematic view of the electrodynamic flow control.
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Fig. 2 Flight sequence for high flight velocity test using a sound-

ing rocket.
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Fig. 3 Compact strong magnetic field source containing a super-

conducting bulk magnet.
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Fig. 4 Estimated magnetic field distribution around the super-

conducting bulk magnet.
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Fig. 5 Magnetization of the compact strong magnetic field

source using the superconducting magnet 6T-CSM.

3.1 RESERENE

W EN L, WAREIRAED /)L 7 B ARSI 0 U OISR
BRHIIL, ZOREDF FIRHEZIT, BEEIRECT ST L
T, WV ZBEERICHSNE Y IED I N, BRI N3 5iETH
%. THUC K DINBRIS 2 BLD B etk e, 2L 7 BURERICIE
B HEE NIRBE L 10 B, T DA ETIER N R 2 2 Hm
ICHAEEE D T EDATRER D O I E DR E T 5.

CNE TICHRILK A ERGEREA RH IS > 2 — D fkif A
HHRES 730y b 6T-CSM Z{fH LT, ZORSGHmEEIc X2
Hfige, FAE L oA 2o U TR L TV 5. Figure 5
BZDLZDEEOHT THS. BES Ty M TIIMHHET S
BROKREZESZRRICEZTOHERNGEENSD, NIV TH#IE
ERICHER, <7 %y MIOBEZID BV TL ORI TIE,
AVIZ74 ¥ N SV i QUi ARAN YA (i e R
%%, KoT, MEGFEREORRE < vic, VY BIE
BRI 72y AL I)VOPOICEE L TB L RERD D, Wik
LERWENY T LOFEHRD - DREHE TN EER L TH<
BN DB, BEFPRANEOR IR E LT, SR RS K T
2.2([T] ZA50E L, mEUEIE 4 RSB N TE 1.8 [T] FREDI
EREETETOB T EMMHERINTVS )W, X0l 5
W& B G AT BN EL o TLE - e fdd, Sk
T REND B,

32 IOV AKRE

IOVABNIER, TOHAE NBREIRE L k> 7oL 7 s
BRI U TN 27 OV ANICHTING 2 2 & T, 7V 7R
KGR S B2 515 TH 5. BiEFE DA VICERE O
HBRKERZIRT DR DIER L, TNV BRUEE2RZ /Y
ICT BT ENAREE KD, TNICKD, BHTREEDS AT
L Ix 5 KAEEICRIFE T, EHOMZMERS LN TES
LTINS,

RIEFEEBIE AT VL RABDO I S A X ARy R elroTH
D, TOTIAF AR Y FEUICS V7 BHEEKIC R U CEREE

This document is provided by JAXA.



60 FHIML 22T TEBR FE AR RI B JAXA-SP-14-010

i &IT/E B M, NEENFEIET 5 T & T/OVAMICIEE ST
REBREYE I A T > L A DR D REME D T2 bIc N & THRIER T,
BN TERVAREENH S, ZT T, 7OV AEHREEZREL,
TR A B O BRI DWW TG 2175 72, Figure 6 1&g
PELTz SOV ASREEEZ R L THBD, RiIcEEEERE, avTY
YNV T, BRIV TREIRE N TV 1D, 28 HC e
TRHWIFEEE, AT YN T OFBEEFICBIL, a1
FLLT 271 [mT/kV] T, 7OV AMEIZH 10 [msec] TH 2. D/
U A G %S T2 O C RIS F e R B I S 2 T o 7. B
g, 7944 R %y bEHEO 3 AFTHCE—)VET (FW. Bell #
4 BH-200) ZA5 011, 7OV ZFAERES KU OV ZAFEA L ORS
TR 2 HUfS U7z, Figures 7,8 (&, 7SV ARERFOWIGRLD ¥ —
T, 7OV AFEROERARSGEE 2T NEIURL TS, 7L
AFAEREDORIBTRIEI DO TIF 2SR LN E Wl R LT
D, 2NV BREARDHLK D BEED A DRERENKE ko
TWb. Thid, BHEENRAED )L 7 BAREAIT 0 U THMBRE S
FHIMLTWA SIS S, SARAT—HRICEIFETHD
LEZBND. THUCKHLT, ERHEMEEE CGEEhi-h5E
) IFAEBILIC K> TELTED, & LT 10[mT] LT,
BB OV A FE X BTGB EICE 10 [mT] BEETH D, DIhH
TlEH B0 7 HBEEIRICE TETWVS Z EMERE N
Figure 9 1&, MR D 7 T A4 X2y ME O ORESEO 2R 754 %
RLTHED, 7744 A%y FRINFATEFIIC DWW TR 2
ZAZCERNE T o T2 FHING, Vi ic TR/ m ORI D
WTiTole. TN&KD, JIA44 R %y MEFH TNV 78IRS
WA DUTIE TR 2> TWBD, 7544 A%y b5
N2 EHHBETRAMEZINS K5 ICE> TS, 2D
FFHICHEIR U 72BRICIE, K E b TR RN IR KICR S
LEZBND. BB, TOBMRBRZIT LT, IV AFEE
REIC RIS AR BT I DME S 5729, ZOREIEITIERIET
LRENDH oo, TSGR ENE L IZ RS R E LTHTD
NBHMUTHB. 5%, TATAH—ROI VA ERES ST
RFDERIFIEIC DV TN, RIS E RS ZTH> DT
TDHEED ARy T =R LT,

4 M FEERTOEH

Wy —)V R z2M ETHIITE 2 FMEE L LT, JAXA
Tt > 2 — O EER)EE (HIEST) A% 4. HIEST & 2
BRI REE T b, / VO 800 [mm] DM#E/ X)L 7%
W TRHRZIEE B TWS. T HIEST ZJHWVT 2011 4 12
AT, BIE L Teaii A 2 2 T, K E BT O
W 1.4[T] DIRETORABEMNFEE N TS, Figure 10 (FZD &
ZORBROMTZRL TS, TG Ly 2 —L VEEN 5,
BEAS — )V REIRIC K 2 RS L KR 2 IR IC R 5 T 213
TEIEM ST, SEGREREOERICB T 2 @RI DN T

Fig. 6 Prototype pulse magnetizer.
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Fig. 7 Peak magnetic field intensity generated by the pulse magnetizer.
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Fig. 8 Magnetic field intensity magnetized by the pulse magnetizer.
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Fig. 9 Magnetic field intensity distributions on the plane normal

to the axis of the strong magnetic field source.
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