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Evaluation of Uncertainty Sources in Temperature Measurement Using
Platinum Resistance Thermometer Caused by Temperature Gradient
in Furnace and Sealed-type Freezing Point Cells

Kee Hoon Kang', Kee Sool Gam, Yong-Gyoo Kim, and Chang Ho Song

Abstract

In the international temperature scale of 1990 (ITS-90), standard platinum resistance thermometer (SPRT) is a defining
standard thermometer used in the temperature range from 13.8033 K to 961 °C. Uncertainty of SPRT is about several
mK and uncertainty of defining fixed points of the ITS-90 which is used for calibrating SPRT is about several tenth of
mK. Above 0 °C, the defining fixed points are gallium melting point and indium, tin, zinc, aluminium and silver freezing
points which are all realized using an electric furnace or a liquid bath. To realize freezing point of tin (231.928 °C) and
zinc (419.527 °C), two 3-zone furnaces which have 3 electric heaters were manufactured. Temperature gradient of the
constructed furnaces were tested. Uncertainty caused by temperature gradient of furnace and immersion effect of SPRT
in the sealed-type freezing point cells were evaluated 0.038 mK for tin freezing point and 0.036 mK for zinc freezing point.
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Fig. 1. 3-zone furnace for realizing the freezing point of
tin and zinc. (A) without a freezing point cell and
(B) with a freezing point cell.
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Fig. 2. Schematic diagram of freezing point cell.
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Table 1. Purity and Quantity of Tin and Zinc sample for
freezing point cells

Material Purity Quantity Manufacturer
‘ A Johnson
Tin 99.9999 % 1,000 g Matthey Co.
. A Johnson
Zinc 99.9999 % 1,000 g Matthey Co.
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Fig. 3. Temperature stability of the 3-zone furnace for a Zn
freezing point cell.
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