Netsu Sokutei 47 (2), 70-75 (2020)

TILVELDERHRELBRNFREDAE
I ERR
PSR AT BRI Gy —

B R AT 4% ) —F v —
(SZHLH 202041 H 24 H, ZHH 2020422 7 10 H)
Redefinition of the Kelvin and Thermodynamic Temperature Measurement

Yoshiro Yamada

National Metrology Institute of Japan, AIST
Currently Emeritus Researcher, National Insistute of Advanced Industrial
Science and Technology, Japan (AIST)

(Received Jan. 24, 2020; Accepted Feb.10, 2020)

The unit for thermodynamic temperature in the International System of Units (SI), kelvin, was redefined in May 2019. In this
article, an overview is given of the redefinition, its background and implications to future thermometry. The redefinition has no
immediate impact: the temperature that we measure daily is on the International Temperature Scale of 1990 (ITS-90), which has its
own definition independent from the definition of the unit kelvin. The efforts within the international metrology community towards
the redefinition led to improvement in primary thermometry, and the difference between thermodynamic temperature 7" and ITS-90
temperature 790 has become available with improved accuracy. This will enable converting 7o, obtained by secondary thermometers,
to 7. In Japan, traceability for radiation thermometers in high-temperature range has already been implemented utilizing primary
standards of high-temperature fixed points with assigned thermodynamic temperature, and the industry now has access to
thermodynamic temperature above 1000 °C.
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Fig.1 Triple point of water cell (Photo and schematic by AIST).
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Fig.2 Liquid in glass thermometer from 17" century Italy
(Replica, owned by AIST) (Photo by AIST).
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Fig.3 Schematic of motion of free electrons in a conducting
wire.
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Fig.4 Schematic representation of the ranges, sub-ranges and interpolation instruments of ITS-90. 'V
The temperatures shown are approximate only. (Reproduced with permission.)
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Fig.5 Constant volume gas thermometer. (Photo by AIST)
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Fig.6 Estimated  difference  between  thermodynamic

temperature and ITS-90.' (Reproduced with permission.)
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Fig.7 High-temperature fixed points of metal-carbon systems.
The temperatures shown are approximate only.
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