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Application of Ultrasonic Wave Technique in Reconstruction of Air Temperature Field
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Abstract: The propagation velocity of ultrasonic wave in the air will change with air temperature. Utilizing the aver-
age velocity field that the ultrasonic wave goes across the measured temperature field can reconstruct the average
temperature field in corresponding region. In the paper,an easy implementing method of reconstructing the two-di-
mensional temperature field using ultrasonic wave was proposed. The 8 ultrasonic wave sensors with integrated send-
ing and receiving functions were uniformly allocated around the measured temperature field and the measured tem-
perature field is divided into 24 small blocks,so as to get the average speed in each block through which the ultrason-
ic wave goes,and the average temperature can be obtained based on the average speed. Then, this value is taken as
the center temperature of the block and the interpolation work was made, thus, the temperature field of the whole
measured region can be reconstructed.
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Fig. 2 The measuring system of temperature field
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Fig. 3

(a) BHRREY

(a) Single heat source temperature field
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The distribution diagram of heat source placed at the temperature field

(b) WIFRES

(b) Double heat sources temperature field
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(a) Reconstruction effect of single heat source (b) reconstruction effect of double heat source
E4 EFMPREESHN=-H#EESHTHE
Fig. 4 Three-dimensional distribution diagram in temperature field with heat source
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Tab.1 The error analysis of single heat Tab. 2 The error analysis of double heat
source temperature field source temperature field
MR MEEE/C EERE/C MIRE/ % MR MEEE/C EARE/C MRE/ %
1 130.0 128.0 1.53 1 98.1 128.0 3.0
2 130.0 129. 8 0.70 2 160. 2 163. 4 2.0
3 130.0 132.0 1.53 3 111.8 113.6 1.6
4 130.0 129.4 0. 46 4 128.5 125.8 2.0
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