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Fig.1 Composition of dynamic calibration system
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Fig.2 Response curves of thermocouple and infrared detector
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Fig.3 Time constant curve of the C-type thermocouple

with normalization method
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Fig.4 Principle diagram of dynamic compensation

based on QPSO
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Fig.5 Dynamic compensation results of the thermocouple
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Fig.8 Layout of test nodes in explosion field
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Tab.1 Test and compensation results
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Fig.9 Results of dynamic temperature compensation
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Temperature Compensation and Its LabVIEW Implementation

of Explosion Field Based on Thermocouple
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[ ABSTRACT]

During measuring transient high temperature of explosion field, aiming at the problem that the poor dy-

namic characteristics of thermocouples results in a big dynamic error of test results, the traceable dynamic calibration sys-

tem was used to perform dynamic calibration of thermocouples by selecting a high-power semiconductor laser as heat source,

and its dynamic characteristics were analyzed. With the quantum-behaved particle swam optimization ( QPSO) algorithm on

MATLAB platform, a model of dynamic compensation filter is established, and the effectiveness of the dynamic compensa-

tion was verified by experiment. Finally, the compensation values of thermocouple were displayed by LabVIEW , basing on

the mixed programming of LabVIEW and MATLAB. The experiment results show that the compensated thermocouple has

ideal dynamic response characteristics,

[KEY WORDS]

and the temperature compensation of the explosion field is reliable.

temperature test; dynamic calibration; dynamic compensation filter; LabVIEW



