St2HaUZSHS|X| M 42 M 1Z pp. 39-45 January 2025/ 39
J. Korean Soc. Precis. Eng., Vol. 42, No. 1, pp. 39-45 http://doi.org/10.7736/JKSPE.024.105
ISSN 1225-9071 (Print) / 2287-8769 (Online)

’m Check for updates

ol

d=2 HAE WFE 25 M7 SH 25 XA ALl n8 =
Oixl= S

L |

J

Effect of the Internal Thermometer for Room Temperature Compensation
on the Calibration Uncertainty of Thermocouple Indicators

1 =12 1,2,#
2EY', 01YEP, YoIN'2

Joo Gyeong Kang', Young Hee Lee?, and Inseok Yang'?#

1 0f8t7 |eHAstiStRcStn MU= 0}t (Department of Precision Measurement, Graduate School, University of Science and Technology)
2 StEHENISIATR SRMISHIE (Thermometry and Fluid Flow Metrology Group, Korea Research Institute of Standards and Science)
# Corresponding Author / E-mail: iyang@kriss.re.kr, TEL: +82-42-868-5772

ORCID: 0000-0001-7945-9671

KEYWORDS: Thermocouple (Z7LCH), Room temperature compensation (A2 H-A}), Thermometer (2 H)),
Uncertainty (£&}=), Thermocouple indicator (ZFICH 25 X|A|A|)

Most temperature indicators that use thermocouples as sensors include an internal thermometer for compensating room
temperature variations. This thermometer measures ambient temperature, which is then converted to a thermoelectric
voltage. This voltage is added to the electromotive force measured in the thermocouple sensor and then converted back to
temperature. Although precise calibration of the indicator can be conducted in a controlled room-temperature environment,
additional uncertainty arises due to room temperature compensation during actual measurements. To address this issue, we
calibrated temperature indicator at the ice point. In this experiment, the indicator was placed in an environment where the
temperature varied between 8 and 38°C, demonstrating its dependency on ambient temperature. In a second set of
experiments, we shorted the thermocouple input terminal to verify whether the indicator correctly indicated the ambient
temperature. This study proposed a method to assess additional uncertainty that must be considered when using a
thermocouple connected to an indicator calibrated with an external ice point in a laboratory. It also highlights additional
steps and factors to consider during the calibration of temperature indicators that employ internal temperature
compensation.
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thermocouple indicators calculated using room temperature
compensation. The symbols used are defined in the main text
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Fig. 2 Experimental setup for calibrating temperature indicators
using an environmental temperature chamber
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Fig. 5 Temperature difference between the indicated value and the
reference temperature when the thermocouple junction of the
indicator was shorted
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