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Wind Tunnel Experiment of Microgravity Capsules
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Abstract: Microgravity experiments are carried out mainly by shuttles in outer space,
sounding rockets and airplanes in a ballistic orbit, and drop-shaft type facilities. Considering
the frequency, condition of microgravity environment, and expenses, an inexpensive means
with longer duration of microgravity than by an airplane or a drop type facility is expected. In
1980s three scientific balloons were launched with microgravity capsules which were dropped
in the stratosphere to make a microgravity environment of 0.01g for 18 seconds. A long
duration (more than 30 seconds) will be useful for such type of microgravity experiments. The
conditions of duration, microgravity level, and experimental units loaded in a microgravity
capsule were obtained by numerical simulations for free-fall capsules using the results of
wind tunnel tests and the real condition of the upper air and wind over Sanriku Balloon
Center. The results show that a microgravity experimental unit with 0.4m in diameter and
40kg in weight can make a 0.01g-microgravity environment for 30 seconds while a 0.125m
and 10kg one can last for 35 to 40 seconds.
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11. 25 2.55m OMNEHARBAH TV OLELHBNENL NIV 0.01g ICEIET S £ TORMOBE h T/ 0BERE :
(a) 0.42m, (b) 0.31m, (c) 0.21m, (d) 0.135m
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5. 2 MEEDOLER

B AT ENVICRET 2EEEEBICIIAMNICEB L, BRNICOH T RNEOMEIZL > THRUNE
NREOHEMNREIL D, WS DODBEITDODWTHEEORHMILS 2K 121077, HhOESIIBMS OB NEH
LRV ORRIZEAL, BRI A T OELOMICEEZHAOMEEDL )V ERL TS, £/, ABIZC0
BHOLMSAT RN OERDESIETENRICBI2ELEAVOMEEDEHE2EL TND, —A#EIZIhS
EREGLT, BELMSHTEINORA D> THTEINL2ED 10%75FTEN - SIC BT 3M/INEH L NLOE
BoEzRL THY, EBOEREREBOMBIZBVLWTH#AINAMINEHDOL NN ERELTVS. EFH
FOMEEDE — 7 13 Z OB OMEFFOIEEIGEMES > TWEA, ZhEH T O v F 2 7 EHO
BRECHHBDTHS. B 12DNCRT K572 Z OBA M DHIEE DY — 7 ASEh 1 O INEE DL B & FERERE
T —ARNROFEET D, LhL, FARCE Y F OV EMCIPELEADOMEESELTHD, ELLD
I CTRINSHBEVITHBHL H> TRAMOMEEINES K BAEENEET S E0bM5. LEN>T
E5 - BHRELZREIOMBCOTAREENLETH S, FEEKRERNSIE, BLO 10%BERTHDORENE
DHFBITHHBMEIFTH B I Enbh- 7.

5.3 WRBBESKZAVLIES

BERBASHRIGER L VBT VLR EALZEEESRUNH D4, ZhSORREFRT D & <A
O— RIZEHICBONDBDIRESNDIMEE 42~46km FTENB I EMNARETH S, ZOLOIBKREFERL -
BECHMNENRENEOBRERONDINERLIZONBR I3 THD. IS5 DKIROBARA O— Kid 10kg &
BoTWBOT, W7 EINOEES0133mEL, *OEEX 0kg & L. ZOKE, BTI5 (&AM 15000 m?)
DHUTRERNTH TN OHEE 0.7 & LEBAICL L 00lg O#/NE HBIEEAS 22 B L, KER%E BT30
(A 30000 m®) &L, HEZE 1L3BECTIL2THLUEDOL X)L 0.01g ORNEHBENER A THS
EMbnD. HRGHESIRIIZ MOETHITS ETFEEORIZBNTHEEDOLZIRICNTHEICHHTH
329, bLIOE O RBRNIHOEREB2MUETEZIIFHERS I T L XL OM/NEHERITT4E
LEZEND,

5. 4 RSRAYDLEBHAN

INET, AFRAYEFERALBVBEERFL TELY, OPE2BASMNENREZER TS0, %
SUENZFT BT FBEE L TR AYBIZE DN EEADLENDD. ZORTAYHICLHLEHRNTIZ,
WNEHDLNXINEG ETHE,

T=F, -GM, )
TRDOEN, G=001g DPEEG=000lg DEBICODVWTHELAEREEZK 14 I17RT. 2, BhEHL )L
Z2GUTIHFTIZDIHERENECRKMELERLAEZBDTHS. ZORED LV 0.01g OM/NE S8
B%E 50 DT A0 0%, BER02Im OO TR OBEIT, ETHAESTHICBITS INASKRLICH
MU T 50 BEEATIZ 50N BREERD. B 7RI OERH 0.42m 12725 & 7% FRAHE 31 MBSO 3N S 50§
R 250N £ THMEE2LENHS. £, HINEHNREBOBIHNOSRERBEICL> THRES2D, #h
DHEDERIND. M/NEHL )LD 0.001g OFEITH TN K > TRIZZ 25 THAR 10~20 H R
WCATRAY BARY — bSERAICHENE BT TOEBHNITIIMNES LN 001g OBALOKEBHENNE
REnb, £, HHOKED OLINBENERIND. WThOBEL 0~ BIIHNTTHNEZAMIE 2%
ENHD bLETE v F U VEBICL2MNENRBOSLENST=DIIE Y F 7B HOT 75 1 Tk
HITOBENDHDEEZ SN S,
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Acceleration (g)

Acceleration (g)
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12. WINENRBRANTLIAOBMNEN L NIVOBMES) . g WESAOMNEHL NI, B hTEIELIC
BIIBKFEARMEE, 5K W TELNEOOON T IOERLITEN-ARICEIIBE Y FRAMDONEE, —&
R A T ENELLY D TEILERD 10%AEICEITZKEAEMEE ; () SREFIL, BEE0.524m, &5
2.2m, Eil 275kg, SEREH 50,000m >, (b) EiZ 0.31m, 2& 2.55m, Bk 102kg, SEREHK 80,000m >, (c) BE
0.135m, €& 2.55m, E#lk 62kg, SERAIK 150,000m >, (d) E7X 0.135m, £& 2.55m, B & 98ke, SERAIKR 150,000m >
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K13 WEE4ESHEEALASS, Ei%0.135m, EE9ke: () N7 LIOLBEEHMNEAL NIV 0.01g ICHET S &
TOBMOME b) HhTEIAOMNEAL RILOBMEL, R§: HEAAOHNEALANIL, B h7eIVE
DEHBFBSKESEINEE, S ATELELHDSA T EIOEELTHNNRICETEE Y FAFADIRE,
—SME AT ENBLLY A TRILEERD 10%RTAALRICEH T DKFEARMEE
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14. WNEHRREZHIFTTIOICLELTIHAORME L

6. 8 b U [

50

RIFEETTHMNENERAETH T ORFARBREIT, KKIRZAVEBNENERETIBICE
BAlRERBU/NE N OB L6, /2, TOLDRERINSEEBBOMESERES I 2l —vaick
DRDI=. ZTORBRRED SICEBMREMNENEROBRELLDLONERITH S, BINEH OB
MZER<T 50103, EREBO/NL, RCERENSLTHIENROOENS. ZOLSIREBD/NE,
BRAEENFEROMICED L~V 00lg OB/NEHRES 35~40 BEEBRT 3R +01cdH 5. BE
0.4m, 40kg DOHIMEREDHEITIZHK 30 BHD 001g, B 0.125m, 10kg BEDEE T 35~40 BD 0.01g DM
MNENRBEEZEBTHIENAETHD. 4%, EROBEICH> TR, DT IBHOBKREEICHES NS

R4 KREKICLBBNENERAH T B

HWNEHL NIV 001g hTEIN #HY 3 RAO—R
28X 5 FETORM BE 2 E ) R LIRD (BEZSERLV)
(sec) (mm) (mm) (kg) (m®) (m’) T ER
520 253 0.361 80,000 0.5mD X 0.6m, 40k
%5 LE monom TRe
420 166 50,000
0.237 0.4mD X% 0.6m, 40kg
& 420 166 100,000
% 30 BLE
Jul 310 2550 102 0.146 80,000 0.3mD X 0.6m, 30kg
B 210 184 0.074 0.2mD X 0.5m, 20
35 LIk mD>0.5m. 20kg
135 62 0.033 150000 0.125mD X 0.5m, 10kg
40 DA E 135 98 m
3 22 L
g AL E 1130 0.012 15,000
= 25 Bk 135 9 0.125mD X 0.25m, 2.5kg
R 28 DLk 850 0.008 30,000
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S F ORI, BEIECTTO— NOKEEREAT LS I LA FORES, B EEARFRORNEE
T3, %7 EOOMEBLER - FREOME, BROME BR KESILHN, EvFIrE-AT MK
DEFIZDOVTE SICE LW, #BET> T LENHS.
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