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Development of the High Altitude Balloon
Made of the Ultra-thin Polyethylene Film (BT’ 30-1)

By
Yoshitaka Sarro®, Yukihiko Marsuzaka®, Michiyoshi Nawmixki®,
Shigeo Onta®, Michihiko Toriumi®, Takamasa Yamacami®,
Rikio Yokora® and Kiyoho Marsusaimma®

Abstract : The ISAS balloon group has been engaged in the development of the high altitude
balloon with a thin film for a light payload of 10kg since 1991. In 1998, we developed the ultra-
thin film with the thickness of 3.44 m, which is much thinner than the previous film with the
thickness of 5.8 m. This film has the potential to develop a balloon exceeding the highest
balloon altitude. In 1999, we made the first small balloon with the volume of 1,000m? using the
film and it successfully reached the altitude of 37km, as reported before.

This paper introduce our trial to the highest altitude after the balloon. We have launched two
5,000 m? balloons in 2000, and one 30,000m?® balloon in 2001, successfully. The latter balloon
reached the highest altitude of 50.7km, which is the highest altitude ever reached by Japanese
balloons. We also begin to develop a balloon with the exhaust valve to fly in a level altitude. The
first balloon with a volume of 1,000m? was also launched in 2001, and it stayed in a level altitude

successfully.
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33m

Collar

Balloon Balloon 6.82 kg
Accessories  2.04 kg
Gondolla 6.10 kg
Total 14.96 kg
Free lift (30%) 4.49 kg
Total lift 19.45 kg

Simple PCM command

1 ch : Cutter
Parachute
(for 5 kg) 2 ch : Extend
3 ch : Change Camera
ITV
Gondoll ITV Camera FOV
ondotla Horizontal : 53 deg

Vertical : 40 deg

TV

extender(100m)

4 BS00-04p [IKDRFAERL.
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x5 BUSEEIKIESE—H
HEF T BERH T aEE ARl HESE P, WRSEY P PR/P
m*]  [ke] (%] [aPa]” (km)) [WPa]®) ([km])
3.4 um [E7 1V 4
BT1-3 99/9/1 1,000 5.11 30 4.48 (37.1) 5.10 (36.2) 0.878
BT5-19 00/6/7 5,000  13.02 30 2.05 (43.0) 2.73 (40.7) 0.751
BS00-04P 00/9/1 5,000  14.96 30 2.30 (42.0) 3.10 (39.8) 0.742
BT’30-1  00/9/6 30,000  26.80 25 0.75 (50.7) 0.95 (48.9) 0.789
58 umE7 4V 4
BT5-3 93/6/9 5,000  14.55 30 2.79 (40.6) 3.13 (39.7) 0.891
BT5-4 93/6/9 5,000  13.90 30 2.27 (42.2) 2.99 (40.1) 0.759
BT5-5 94/5/30 5,000  14.30 40 2.05 (43.0) 3.29 (39.3) 0.623
BT5-7 94/8/27 5,000  14.20 30 1.91 (43.4) 2.96 (40.1) 0.645
BT5-9 95/9/2 5,000  14.07 30 2.45 (41.5) 2.94 (40.2) 0.833
BT5-13 96/9/10 5,000  14.46 30 2.73 (40.7) 3.01 (40.0) 0.907
BT5-14 97/9/5 5,000  16.48 30 2.45 (41.5) 3.39 (39.1) 0.723
BT5-16 98/9/4 5,000  16.68 30 2.66 (40.9) 3.43 (39.0) 0.776
BT5-18 99/8/31 5,000  15.60 30 2.33 (41.9) 3.23 (39.5) 0.721
BTi5-1 93/5/24 15,000  26.30 30 1.41 (46.0) 1.96 (43.4) 0.719
BT30-2 95/9/8 30,000  38.26 25 1.09 (47.8) 1.36 (46.0) 0.801
BT120-1  97/1/27 120.000 98.82 12 0.69 (50.2) 0.77 (49.4) 0.901
a) ATEE. 2 1998, X (22))2] A V. AU T LAFTARELY KRIEEL Db 10°CEWE LTEE L.
b) BELRE, RIBOMBRIIEEORRT Y v FEETF — 7 01992 4505 1994 F 0 B FH O FHE
L7z TR,
r T T T ‘ 7 3007 T | |
50.0» —
L 280 |- Ryori 1992-1994 May. —
I ’ } ]
US Standard Atmosphere 1976 | L VS e~ 4
. 10.0 - Ryori 1992-1994 May. f =) 260 (— B T \_3 ]
% s - --- Ryori 1992—-1994 Sep. b v . ]
N 5.0— ] ! r Ryori 1992-1994 Sep.
% i E 240 — —
¢ g [
[ &
e E_ \-\\ 75 220 i US Standard Atmosphere 1976 —
0.5 - » — ;
| - ! . 200l ] |
20 30 40 50 80 20 30 40 50 80
Altitude [km) Altitude [km]
13 EELKECHERFK BEOSIKOT v NEHAT—% 14 SELKEBEOBERFR BEoKKOT v NEHAT—5

D 1992 M5 1994 F£ 0 A RIFIIME. D 1992 M5 1994 £ ARIFIFE.
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(jim) | BEBFRRIE (kg/cm?) WEBFMOS (%) | BFSAIE (ke/em?)  BRIFHROY (%)
25 °C
EHE7 4 VA | 34 410 £+ 40 520 + 50 370 + 30 960 £ 60
20 390 + 20 1040 £+ 40 400 £ 20 1090 + 50
ASTRO-E 16 400 £+ 20 840 + 20 440 + 30 1230 4+ 70
—40 °C
SEHE7 4 VA L 34 610 £ 80 340 £+ 30 460 £+ 20 570 + 30
20 560 £ 50 660 £ 50 570 + 20 690 £ 20
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—80 °C
SHE7 A VA | 34 690 + 50 220 + 20 640 + 70 380 + 30
20 550 + 30 420 £ 40 540 + 20 460 + 20
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