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Summary of Tanpopo Exposure Panel Temperature Measurement
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Abstract: Temperature of space environment was measured with the mechanical thermometer
using a bimetallic strip coil for the Tanpopo mission. The Tanpopo mission was a multi-year
passive exposure experiment for astrobiology exposure and micrometeoroid capture on board the
Exposed Experiment Handrail Attachment Mechanism (EXHAM) at the Japanese Experiment
Module ‘Kibo” (JEM) Exposed Facility (EF) on the International Space Station (ISS). Since its
microbial exposure experiment requires recording the maximum temperature that the Tanpopo
exposure panel senses, we have developed a mechanical thermometer with no electric power
supplied from the EXHAM. At a given time and orbital position of the ISS, the thermometer
indicator was video-imaged by the extravehicular video camera attached to the JEM-EF. With
these images analyzed, we were able to derive the maximum temperature of the exposure panels
on the space pointing face of the EXHAM as 29+5°C. Furthermore, the thermometer endured use

more than three years and demonstrated that the durability was particularly superior.
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Table 1 Thermometer exposure record.

Exposure (YI.DI\E;II.ED) Exposure days Totaldli;ql)sosure
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Fig.2 Exposure panel with thermometer.
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Fig.3 Profile of the Sun beta angle variation.
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Fig.4 Results of temperature measurement with thermometer.

Table 2 Results of temperature measurement.

Observation Date Sun Beta | Maximum | Minimum
No. Angle Temp. Temp.
Year [Month | Date | (degree) (°C) (°0)
1 2 74 -9 -13
2 8 53 -11 =21
3 6 13 29 16 -1
4 20 1 18 -3
5 2015 7 3 -28 24 -2
6 13 1 21 3
7 15 -15 26 7
8 12 21 —-45 -9 =21
9 28 -75 =27 -35
10 10 -15 25 4
11 2016 12 17 —-45 -13 -28
12 25 -75 -33 42
13 8 -15 29 7
14 | 2017 12 14 45 -13 -23
15 22 -75 =34 -42
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