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Evaluation experiment for heat generation and heat retention effect of onboard computer
Raspberry Pi under low-temperature and low-pressure conditions of a stratosphere balloon

Yui SASAOKA, Namiki UEZONO, Maho KAWAKAMI, Rintaro TSUBOUCHI,
Yuta YOKOYAMA, Shinya UETA, and Taku TAKADA

Summary

A small onboard computer is often used as an observational instrument for various areas, such as the
troposphere and stratosphere. This study performs evaluation experiments to verify the heat retention effect by
an onboard computer’s heat generation under conditions similar to those in the troposphere and stratosphere.
Sensor measurements are specifically conducted under a low temperature (-20°C in the freezer) and low
pressure (down to approximately 5 hPa using a vacuum device) to investigate the changes in the signal-to-
noise (S/N) ratio and the offset value of the sensors. In addition, the temperature gradient was measured in a
small equipment box, and the heat retention effect was examined. As a result, the S/N ratio and offset value of
each sensor were found to depend on the temperature, providing important information for future data
analysis. Moreover, the heat retention effect in the equipment box is sufficiently effective, and the degree of

heat retention can be adjusted by changing the CPU load.
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