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Abstract
erage (EWMA) and Bayesian network ( BN) is proposed in this study. The EWMA-BN method used an EWMA control chart to detect

To improve the accuracy of fault diagnosis for chillers, a fault diagnosis strategy based on an exponentially weighted moving av-

faults, and its control limits classified the fault data into the three states of higher, lower, and normal. The conditional probability table
was obtained through probability statistics, and the prior probabilities were obtained from expert knowledge. The conditional probabilities
were input to BN for fault diagnosis. With respect to number, input order, and completeness of evidence nodes, experimental data were
used to analyze the characteristics of the method for fault diagnosis. The results showed that the EWMA-BN method had a significant effect
on fault diagnosis for chillers, and the posterior probability values (fault diagnosis results) were all higher than 85%. The results also
showed that the increase of evidence nodes could improve the accuracy of fault diagnosis results, but the order of the input nodes had no
effect on the final results. The use of uncertain and incomplete information further improved the fault diagnosis capability of the method.
The EWMA-BN method was validated using the data provided by the ASHRAE Project, which revealed that this strategy is robust and ef-
fective.
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Fig.1 The flow chart of fault diagnosis
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Tab.2 The prior probability of the fault type nodes
[3¢E 3] Neg

SERAER  0.029

RefOver Refleak CdFoul ExO

0.030 0.170  0.087 0. 005

&3 MERET RRERESEE
Tab.3 The prior probability of the fault cause nodes

4 WEERET R 5HERRT S BEF TR
Tab.4 The conditional probability of fault

cause nodes and fault type nodes

i S A IR RefOver CdFoul
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%? 0 —
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x5 WERET R SHEERT R Z B 4HE
Tab.5 The conditional probability of fault
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Tab.6 The conditional probability of fault type nodes and fault symptom nodes
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Tab.7 Parameters for the Noisy-MAX node TRC,,,
A8, Neg  RefOver RefLeak CdFoul
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Fig.4 The results of fault diagnosis only using

the fault symptom nodes
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AR [ 2 0. 29, i Kt CdFoul IR (14 7T fE Pk
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AHZEBE/IN ARME X 433 565 2 250 E) TRC, IARZS N
“WE I, CdFoul A UMERRFE 2 0. 13, ExO A 2E B
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RefOver( 0. 41) &A= AR B I8 5 F H A R e H A A
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Neg ZAERIMEZR I 0. 58 12 0. 87, B 35 = T HiA ik
B, i RefOver &A= MIMER N 0. 41 FEZ 0, AT LAIA
ERET Neg BUE,
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BAHE", RefCS PR N “ /" iZ = 4RUEH %5
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fOver A= HOBER S i34 22 0. 72, W F Al BE & AR Y
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Tab.8 Five fault diagnosis cases using incomplete and uncertain evidences

eS| IR UEHE helaulc
Neg RefOver RefLeak CdFoul ExO
1 TRC, HPIRZS AR 0 0.01 0. 66 0.14 0.42
Casel 2 TCA HRE R 0 0 0. 89 0.043 0.26
1 TO,,, RN = 0.08 0. 06 0.21 0.12 0. 83
Case? 2 TO,,.. FPIRZS 5 0. 04 0.04 0.17 0.10 0.97
1 TCA RS R 0.26 0.21 0.18 0.41 0.35
ased 2 WT HPRE AR 0.16 0.13 0.18 0.70 0.29
1 TCA WPIRZS I 0.26 0.21 0.18 0. 41 0.35
Cased(a) 2 TRC,,, FRA h 5 0.58 0. 41 0. 20 0.13 0.23
3 RefCS PR N 0. 87 0 0.17 0.17 0.25
1 TRC,, PR E 0.48 0.36 0.22 0.13 0.31
Case4(b) 2 RefCS AR NS 0. 64 0 0.20 0.17 0.39
3 TCA [PPIRZS Jy 0. 87 0 0.17 0.17 0.25
1 TCA HRE & 0.26 0.21 0.18 0.41 0.35
2 WT HPRAE N IE 0.30 0.25 0.19 0.27 0.39
3 TRC,,, BRSNS 0.59 0.42 0.20 0.07 0.22
Cased 4 CompRS MR & 0.75 0.27 0.22 0. 07 0.22
5 RefCS IRA N 2 0. 39 0.72 0.25 0.05 0.21
6 PO, [FPRA ML 0 0.99 0.27 0 0.22
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1) ASCH) PSR bR T SR SRy B g AGIE SRR 11912
WA SRR B2, S5 S A R E 3 0. 85, CdFoul #
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2) MK A F 8 Hh A S B 1Y A, 25 2R AN
2 8 Jin , Rl A BRI B 22 | RIS W 4l R B HL
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1 E H. RefOver 45 S 2B 323T 1,
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431 H (SKLACKF201606) %% Bli, ( The project was supported
by the Open Fund Project of the State Key Laboratory of Air Con-
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(No. SKLACKF201606). )
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