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Development of Quasi-Static Balloon Launch Method Using a Winch
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ABSTRACT

In the flight performance test (Experiment B20-03) of the superpressure balloon covered by net (NPB2-3) with
a volume of 2,000 m’ and conducted on July 14, 2020, it was discovered that when the spooler was open, the net
would rapidly strike the film, resulting in impact damage to the film and the generation of several hundred slit-
like holes. As a solution to this issue, a method was developed to quasi-statically launch the balloon with smaller
exerting stress on the balloon film. This involved retaining the collar position of the balloon and, after gas filling,
deploying a rope attached to the retention point (the second retention point) using a winch. The second retention
point consisted of a layer of load tape overlaid and welded onto the welded portion of the balloon film, forming
a bundle of load tape. Following element tests to confirm that the breaking strength of this retention point was
1,800 kg, on March 25, 2022, experiments were conducted using a simulation device to hold a 700 kg load at
this retention point and then move the suspension point to the rear of the balloon, all of which were successfully
accomplished without issues. On September 2, 2022, a simulated balloon release test was conducted using an
NPB2-4 balloon, which is identical to NPB2-3 but equipped with the second retention point. Helium gas was
injected into the balloon, and it was raised on top of the launch device. As a result, the number of slit-like holes
was reduced to only two, confirming the effectiveness of this method. Since these holes were considered to be a
result of the shock during the head raising process, a method was devised to completely prevent hole generation.
This involved hoisting the head of the balloon with a rubber balloon, injecting helium gas afterward, and gently
raising the balloon. On August 22, 2023, a test was conducted using a test balloon with film applied to 10 meters
from its head. It was confirmed that this method completely prevented the occurrence of slit-like holes.As a result,
a method for launching a balloon covered by a net was established. It involves hoisting the head of the balloon
with a rubber balloon, injecting helium gas afterward, and deploying a rope attached to the second retention point
using a winch, all without causing impact damage, thus paving the way for a successful balloon launch.
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) Fig. 2 Extension of the balloon train by the new launch method
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