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The Second Test Flight of Microgravity Experiment System
Using a Free-Fall Capsule from a High Altitude Balloon
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Abstract

The second flight of microgravity experiment system using a free fall capsule from a high altitude balloon was conduct-
ed in May 2007. Using a drag free control, around 10~ * G gravity conditions were obtained for 30 seconds. Results of a

combustion experiment with Japanese sparker conducted inside the microgravity experimental unit were also reported.
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Fig. 1 Conceptual drawing showing the drag—free control sys-
tem employed with the BOV.
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Fig. 2 Schematic drawing of the BOV #2.
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Fig. 3 Functional diagram of the microgravity experimental
unit for the BOV #2.
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Fig. 4 Microgravity experimental unit for the BOV#2: (a) a general image, (b), (c) the layout of instruments inside the microgravity ex-

perimental unit.

J. Jpn. Soc. Microgravity Appl. Vol. 25 No. 1 2008 — 5



ol Bz, i

THELAZZEERILT, 25 TE7IVIT7UV—AT
MY B —Rr—FRONER (R) 2NH» B2 HHEE L
L7z, &7z, B¥Ek () ofbgid v —Y =5 T
R % FEEIAT D 72, HRELV—F—OHAkERN L2 BHY
ICEEIC R L 72, Fig. 4(b) KU () IC O 2L E 4
Y. ERESREADE IS 5720, KERER (K&
BEF % VN—, TYUZNVET I A AS RO —) »EE
BLTTE, BINCZHEICEEERSEZHEHRL Too
Too TN ATIT L DBBEBEALKDOEREIT B\ T4
AR T 5 28 cm TRINE O -7/, ETFD
FEREIC25 mm ODAR—Y =" ANSL L D, FT
AU 7BRE L7, BRI DL K& A
N=2%W->TLE D720, fxOREBEREBEIZIVO
AR EHEL T, Kol AN—AICANLZEEL
7o RAEIICERITI0kg 755 7. NREBEO T —T
ARG, FEIREFHI R FEROBRBEF + /N —D X (E
ICHBLE L 7.

INS G RMA TR & Lo, KEBRITCHEEL TL %
SDERPFNTFNEE SR\, CD, EREABERTE
TIREAEETORBROER Y - Tk &, i34
TV AT ZEWTHEAEN LS TEE | OREPMEL LN
THRO CTEEP G SN B ER S L.

TERANDE KT, [IRD> SEEATID SN THBRET
HIA L /o BES DT h ORI O LELDSH. fHK
13, BEA» 5 RS232C #@ U7z FHRBG | o~V FIC
kBHZEEL LAL, ME2OEBTRS232C DOfF
SRBICEENFE L /B2, RIS X AR |
i 4 553280 (BAEMO BB Y —47 v AT X 0 [ FHEREIE
a< v R RS 4 530B% RO TW5) ICHE)
B KT DIy 7T v 77075 L flARA
72, BRSO R T —~ OSBGOSy 77
TALE E L 7.

3. RBTEKRBERER

2 5HCIE, BUNENTICBT BB LK ORIEFER A
Ehti L7z, 1 SHEOFAEERIC I\ TE, % FANCE &L
BEpaL T BPEDNFERDO S GO RE) 2Bl
LR AT o 7208, T PR & L 7o EBIR (D
572V 2 ST, Tl s Lol e R
1oL, TRK] PILEIRIRBEFRR e #EL /2. £7:,
2R 7 HH 22 S A A S OFEE R EE 7 72 O3 R
BEPR <, MEEKOFER L7, COERSBLICHZE
WA L7 s KR - L TR GIC KD K sh
TWAD. MR LOERTIE, BMNENFCEIHRELKD
KERF D OZEZRTPIE S 1, AEKANOBEFR PG 78K
DI B 7 OBRBERIE 78 K2 RIE T OIS+ 7013 & ER7 4
¥, KERIZ S % B8 KAEOTRBUIE L 7 dp 5 72 SO
KREEKFER T, MERBICL (BRELIECT LR
finzepk X 0 RIFRE 22O RIF 7% G BRI TIEK DR 2 T ITE

6 J. Jpn. Soc. Microgravity Appl. Vol. 25 No. 1 2008 —

()
Fig. 5

(a) Combustion chamber, (b) Japanese sparker holder/
igniter.

Table 1 Results of Preliminary experiments in parabolic flights

S 75 KIRE
INEET) =
(atm Abs) Eﬁ(%%ﬂfj\) ] £
1 3 3 BORl Ek&kﬁimﬁéﬁ,%©ii%
2 6 5 Bl EHKBRKERERST LD, G /AKX
128D 8 FHRICERICHZE
3 45 6 FORT | A KERAKERAERL. 2080 (e Tl
IR T) BB KAETE K BkE

WAE L B el T A L RBREE L.

Fig. 5 ICHRBETF v v N—RU B KEREZ R . RBETF ~
VN—F10 cm O SHET, 1HICBEELEHS. B
S5mm DAF VUV ATERL, 105EEZ CTMEARETH
5. MEEKIEREATABE L 72TV H—IC TR
L. AEKDOEWE Fe—Cr fRCE SN T TH Y, BREA
FICHBET A EICLDTEKICEKT S, ZOF %/ /\—
T, WEBEPM NI WO ETHS 3KEICIEL R W&
EERED IO KEDRTIE 7\ . BUNEHER TR 5L
KAEDTRES TR B H L RET B 720, HIENRS
A—R & U7 FRh s s iV TfT > /. Table 112%
DOfERZTT. 3RETIE, KEKIETTEHHT CITRED



(d)

==}
=) [,

Cc3

N

(upper righ

\

(Itrer left)

[— C4
(lower right)

C1
(upper left)
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c4): (a) before the microgravity experiment; (b) dur-
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Fig. 7 Temperature and humidity of the microgravity ex-
perimental unit.
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perimental unit.
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Snapshots of the Japanese sparker combustion experi-
ment conducted in the BOV#2 flight.
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Fig. 12 Calculated gas flows, maximum gas velocity, and tem-
perature distribution at different G-levels.
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