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Heat propagation in the observation device and its dependency on CPU load of the
Raspberry Pi onboard computer
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Tomoya SAKAMOTO, Namiki UEZONO, Shinya UETA, Yuta YOKOYAMA, and Taku TAKADA

Summary

In order to understand the propagation characteristics of the heat generated from Raspberry Pi 3 Model B
onboard computer, 20 temperature sensors were placed in the equipment box, and the change of temperature
over time was measured. Three parameters — the time to reach the constant equilibrium temperature, the
temperature rise, and the equilibrium temperature — were derived from the acquired data by approximating the
temporal change of the temperature at each measurement point as an exponential function. We also confirmed
that the equilibrium temperature and rate of heat propagation in the equipment box can be varied
experimentally with constant CPU loading rates of 0%, 200%, 300%, and 400%. Actual temperature control
can be implemented by monitoring the values of the CPU temperature, CPU load, and clock frequency. As a
result, we can understand the characteristics of heat propagation from the onboard computer to the inside of
the equipment box, obtaining knowledge from the information and of the means necessary for designing the

observation equipment.
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