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Development and test of superpressure balloons
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Abstract . A zero—pressure balloon used for scientific observation has an important limitation that its
floating altitude decreases during a nighttime because of the temperature change of the lifting gas be-
tween day and night times. Since a superpressure balloon may not change its volume, the lifetime can ex-
tend very long. However, only small superpressure balloons could be come to realization, since an im-
practically large tensile strength had been requested for the balloon envelope owing to the design of
sphere type balloon. We proposed so called a ‘lobed—pumpkin’ type superpressure balloon that has a ca-
pability to solve this essential problem. Many scaled models were manufactured to be tested indoors to
study the validity of the design and fabrication method. Some of them were devoted for flight tests to get
an actual environmental condition. A series of experiments detected many issues around the design
method and the manufacturing process. Conclusively, we cleared up almost all of them and believe that a

superpressure balloon can be realized with a practicable large size near future.
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