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Abstract: Having proposed a new design method to realize a stratospheric superpressure bal-
loon for a long duration flight with a heavy payload, development of such balloons has been
ongoing since 1998. The feature of the method is a balloon based on a pumpkin design with large
bulges between adjacent load tapes without the help of film extensibility thus largely decreasing
the stress of the balloon film. This type of balloon can be manufactured by adding film excess to
the gore not only in circumferential direction but also in meridian and by fixing each gore side
line to the corresponding load tape of a shorter length with a controlled shortening rate. It gener-
ates many wrinkles in circumferential direction and drastically decreases film tension. It is
important that no meridian tension exists as a result of the film excess. This method increases the
superpressure limit of the balloon, which does not depend on the balloon size.

In order to confirm the design method, an indoor burst test of a 3m-diameter-balloon was made
to prove its effectiveness. This paper describes the development of superpressure balloons of
larger volume and indoor full inflation tests for the verification of manufacturing processes. On
May 15, 1999, a balloon with a volume of 3,000 cubic meters was successfully launched and
became a superpressure balloon with a 20 % pressure difference to the ambient atmosphere. It
climbed up to 21.6 km in altitude by dropping the ballast and held out against a 64 % pressure dif-
ference over the ambient atmosphere. Successive tests have proved the capability of large

superpressure balloons with the new three-dimensional gore design.
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