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The application of acoustic pyrometry in measuring the
temperature field of the furnace consuming coal

ZHOU Hong-sheng, YU Qiang, ZHANG Hua, WANG Huan
(Shanghai Acoustics Laboratory, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: This paper deals with the development of acoustic pyrometry at home and abroad. It has a description of the
principle of measuring temperature using acoustics pyrometry, as well as the basic structure of the temperature meas-
uring system. In addition, this paper refers to some critical technology in the temperature measuring system, such as
acoustic transceiver units, the measurement of the time of flight between two acoustic transceiver units, and the algo-
rithm in reconstructing the temperature field. In this paper, it also has a discussion on the influence of multi-phase me-
dium on the acoustic wave transmission, an analysis of lineup form of the acoustic transceiver units, and description of
the impact on temperature field reconstruction. Finally, it foresees the development of acoustic measurement techniques.
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Fig.1 The diagram of single path acoustic pyrometry principle
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Fig.2 The twenty-four acoustic wave paths formed by eight
acoustic transceiver units
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Fig.3 Diagram of acoustic pyrometry system
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Fig.4 The 3-D distribution curve of the model temperature field
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Fig.5 The isothermal diagram of the model temperature field
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furnace section
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Fig.7 The diagram of meshed grid in the region to reconstructed
temperature field
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