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Development of environment management system for nightime outside observation of ¢
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1. Introduction

We have been observing sprites in the upper atmosphere with SSH (Super Science High school) since 2006. Sprites occur
an altitude range from 50 km to 80 km in association with tropospheric lightning, as a kind of TLE (Transient Luminous Event).
Sprite was firstly found in 1989 because duration time of these emissions is very short. [1]

Observers have to put a camera outside for Sprite observation so camera housing is necessary a small camera. Housing
security camera use is well known, protecting from rain and direct sunlight, however, it can only be applied to a small camera
than it cannot be used for a Single Lenz Reflex (SLR) camera. For that reason high school students, have spent much time
make a special housing by their selves. Outside environment is hard for SLR cameras, for example, temperatures differenc
between day and night, bringing out breakdown of cameras as well as increasing thermal noise. In addition, usual SLR camer:
cannot take a photograph when housing comes to 40 degrees or higher.

2. Outline of developed camera housing

The camera housing is temperature controlled by a temperature sensor, a humidity sensor, and a couple of peltier devices a
an Arduino microcomputer. Additionally, camera is protected from direct sunlight by an automatically closing shutter in the
daytime, controlled with an illuminance sensor and a servo motor. Simple text user interface (TUI) is developed on Processin
software to control the peltier devices.

3. Performance test

At first a combination of voltages to obtain the highest cooling performance by the couple of peltier devices was selected.
A cooling performance test as well as a dew point measurement test in the housing under some changing conditions of outsic
temperature was performed on Feb. 2, 2014. In addition, a temperature control test with keeping at a certain preset temperatu
in the camera housing with checking TUI software and sensors operation was performed.

4. Results and problems

As s result, in temperature difference between outside and inside of the housing was 6.5 degrees when outdoor temperatu
was 13.5 degrees Celsius, however, it could not reach the calculated highest temperature difference of 66 degrees. The develoj
housing with was the couple of peltier it increase cooling performance larger than that of one peltier system, however, it is in
case of having enough heat dissipation structure. The developed housing was resulted in cooling performance decrement due
using the heatsink (106100«12 mm). It is assumed that cooling performance would increase using a large heatsink, however,
it makes another problem with the bad weight balance. Temperature control test with operating of sensors and TUI software t
keep the preset temperature when temperature difference less than 6.5 degrees with the outdoor temperature could be confirm

5. Summary

In this study, we developed environment management system of a camera housing for nighttime outside observation, resultir
in temperature difference was 6.5 degrees with checking operating of sensors and TUI software. For the next step, we need fie
operation trials in this summer to increase radiation efficiency and to improve the weight of the housing with a heatsink. In this
paper, we will report the development status of the camera housing for sprite observation.
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