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Design of multi-point temperature control system applied to standard

photoelectric pyrometer
LI Dan, ZHANG Xuecong, CAI Jing
(Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: In order to meet the needs of precision temperature measurement and solve the problem that the temperature measure-
ment results of standard photoelectric pyrometers are easily affected by the ambient temperature, a multi-point temperature control sys-
tem is designed. The system realizes the overall temperature control of the inner shell through multi-point control. The thin-film heating
sheet is used as the temperature control element, and the self-designed temperature control circuit is adopted. Tests were carried out to
verify the temperature control stability and repeatability of the system and the temperature measurement stability of the standard photo-
electric pyrometer. The results showed that the multi-point temperature control system fluctuated 0.09 °C in 2.5 hours after it was
stable, and the temperature control repeatability for three days was 0.1 °C. At room temperature, a standard photoelectric pyrometer is
used to test the silver fixed-point blackbody radiation source. The temperature fluctuations when using the multi-point temperature con-
trol system and not using the multi-point temperature control system are 0.1 ‘C and 0.7 °C respectively. The multi-point temperature
control system of the standard photoelectric pyrometer introduced in this paper has the advantages of good stability, small volume, light
weight, easy control and so on. It can effectively meet the precision temperature measurement needs of the standard photoelectric
pyrometer and promote the performance improvement of domestic precision temperature measurement instruments.
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Fig.1 Internal distribution diagram of important

instrument components
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Fig.2  Distribution diagram of temperature control module

(top view)
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Fig.3  Distribution diagram of temperature control module

(bottom view)
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Fig.4 Block diagram of temperature control circuit design
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Fig.5 Temperature control circuit diagram
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Fig.6  Physical drawing of temperature control module
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Fig.7 Long-term temperature stability test of multipoint

temperature control system
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Fig.8 Long-term temperature stability test of multipoint

temperature control system ( partial enlarged drawing)
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Fig.9 Temperature repeatability test of multipoint temperature

control system (partial enlarged drawing)
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Fig.10  Schematic diagram of test system
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Fig.11 Temperature measurement results of standard

photoelectric pyrometer
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