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Two types of temperature measurement systems for space use
* A. Ohnishi and S. Tachikawa (ISAS/JAXA)

Abstract—

Two types of temperature measurement systems developed for space use are described. One is

the wireless multichannel temperature measurement system, it’s possible to acquire 3200 channels in 2 minutes.
The system is composed of temperature sensors, sensor modules, a base unit with antenna and a PC. The tem-
perature range for the measurement is from 153K to 392K. And the other is the no contact wide range tempera-
ture measurement system using Christiansen effect that is emissivity is unity at the Christiansen wavelength.
The system is consists of a standard sample with Christiansen effect, a thermopile module, a narrow band pass
filter with Christiansen wavelength and a dimmer filter. In the temperature range is from 173K to 1500K.
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Fig. 1 Base unit.

Table 1 Performance of system components.

- Base unit
Frequency | 312.23(Rx), 312.31(Tx) (MHz)
* Sensor module
Frequency 312.23(Rx), 312.31(Tx) (MHz)
Size 101x32x13(mm)
Wight 37(g)
Range -20~+60(C)
Channel Max 25CH(four branch con-
nector)
Battery 3(V)
: Temperature sensor
Type Flip chip / T092
Size 2x1.4x0.7 / 5x5%4 (mm)
Range -125~+125(°C)
Resolution 0.0625(°C) /
Accuracy +0.5(°C)
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Fig. 3 Flip chip type temperature sensor.
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temperature sensors.
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Fig. 5 Multichannel temperature measurement system.
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Fig. 6 Spectral reflectance for ZrO,, Al,O3, SizN, at
incidence angle 20°.

Table 2 Incidence angle dependence of

Christiansen effect.
Sample P polarization S polarization
7r0, 10~40° 10~30°
AL, 10~30° 10~30°
SizNy 10~40° 10~50°

MNormal spectral emissivity
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0.04

Spectral reflactivity

0.02

Wavelength,um

Fig. 7 Incidence angle dependence of spectral reflectance

for ZrO, at S polarization (room temperature).
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Fig. 8 Low temperature dependence of spectral

reflectance for ZrO, at incidence angle 20°.
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Fig. 9 High temperature dependence of normal

spectral emissivity for ZrO, .
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Fig. 10 Wide range temperature measurement system.
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Fig. 11 Temperature sensors and sensor module attached
satellite in thermal vacuum test.
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Fig. 12 No contact wide range temperature
measurement system.
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