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Sensor fault detection and diagnosis for data center air conditioning
system based on LSTM neural network
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(Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The faults of data center air-conditioning system directly results in increasing energy consumption and

reducing operation reliability. Combined with deep learning technology, a fault detection and diagnosis method of

sensors for air conditioning system is proposed by using LSTM (long short term memory) neural network. Verified

by the experiment, the method can identify the fixed biases and drifting biases of both liquid line temperature

sensor and discharge temperature sensor through building the fault detection and diagnosis models for them

respectively. For the fault-free condition, the detection accuracy of this method is about 90%. For the sensor fault

whose deviation degree is greater than the minimum detection deviation of the method, the detection accuracy is

above 94%.
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Table 3 Result of LSTM-based FDD
TlSn TdisSn
Item
Fault free FB=1C FB=1.5TC DB=0.03°C/min Fault free FB=2C FB=3C DB=0.05C/min
DA/% 90.13 51 99.32 84.59 87.42 59.95 94.18 82.87
MR/% 0 48.72 0.4 15.41 0 37.03 3.42 15.24
MDR/% 9.87 0.28 0.28 0 12.57 3.02 2.40 1.89
MDB/C — — — 1.07 — — 2.09
RDA — — 1.05 1.04 — 1.02 1.03 1.05

7E: DA (detection accuracy): FEllIEFZ ., MR (missed rate): JHiZ% . MDR (misdiagnosis rate): %23 . MDB (minimum detection biases):
/MR 2, AV SHERZ . RDA (recover data accuracy): WA & AT LA BIE AR, EAMEEES 0 M0 LU .
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