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Data-driven and physical-driven combined fault feature extraction method
for refrigeration and air-conditioning systems

SUN Zhe~ ", LI Kang", “* | HUANG Yuejin*, SHEN Xi* ™
( " College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014 )

, JIN Huaqiang GU Jiangping
( ™ School of Engineering, Zhejiang Agriculture and Forestry University, Hangzhou 311300)
(™" College of Education, Zhejiang University of Technology, Hangzhou 310014 )
Abstract
The extraction of fault features from refrigeration and air-conditioning systems forms the foundation of fault di-
agnosis. Most of the existing research uses end-to-end model to achieve autonomous feature extraction. However,
the resultant features lack physical analysis and thus, their reliability cannot be guaranteed. Research on interpreta-
ble feature extraction for refrigeration and air-conditioning systems is of great significance to achieve reliable fault
diagnosis. A combined data-driven and physical-driven method for fault feature extraction is proposed. Focusing on
the complex of dynamic operating data, a refrigeration system benchmark model and a deviation characterization
strategy are proposed to achieve accurate extraction of fault deviation, and theoretical explanations are combined

Finally, the ASHRAE RP-1043 dataset is used for verification, and 6

types of typical fault features are obtained and the deviation feature vector table is constructed to provide a theoreti-

with thermodynamic mechanism analysis.

cal basis for fault diagnosis.
Key words :data-driven and physical-driven combined method, fault feature extraction, refrigeration and air-

conditioning system, deep learning
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