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Image-Matching-Based Temperature Field Measurement of Heat
Dispersing Surface of Air-Cooled Condenser

Chen Lulu Li Xiaolu He Tao Xu Lijun
(Key Laboratory of Precision Opto-Mechatronics Technology . Ministry of Education ,

School of Instrumentation Science and Opto-Electronics Engineering ., Beihang University, Beijing 100191, China)

Abstract Measurement of the temperature field of heat dispersing surface of air-cooled condenser (ACC) is the basis
of researching its heat transfer mechanism and characteristics. An image-matching-based temperature field measuring
method is presented. Four infrared thermal imagers are used to photograph the longitudinal range, while the
horizontal range is photographed by moving cleaning stand. 124 infrared images with overlay area are photographed.
Geometric distortion correction is applied to the infrared images, and irradiance imbalance is removed. Characterized
by centers of base tubes, the phase correlation algorithm based on gray projection is used for registration. Entire
registered image is obtained with registration error less than 1 pixel. Then, based on the average grayscale of limited
numbers of rows or columns in joint seams, the registered image is smoothed. Continuous temperature field image of
the overall heat dispersing surface can finally be obtained with the maximum spatial resolution four times higher than
that of a single image. Each pixel represents 12 mm on the surface, and a temperature measurement accuracy of
+0.4 C is achieved. Comprehensive and accurate temperature distribution information of ACC can be provided by
this method for the operation optimization of air-cooling units.

Key words measurement; temperature field of air-cooled condenser; image matching; gray projection; geometric
distortion correction
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Fig. 1 Schematic diagram of the infrared imaging system using four infrared thermal imagers
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Fig. 2 Schematic diagram of the photographing process using four infrared thermal imagers
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Fig. 3 Integrated registered image of the overall heat-dispersing surface of ACC
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Fig. 4 Integrated infrared image of the overall heat-dispersing surface of ACC
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