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Method and Application of Fault Detection and
Diagnosis for Variable Air Volume Air Handling Units
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2. College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: Aimed at faults of variable air volume ( VAV) air handling units, a fault detection and
diagnosis (FDD) strategy using a hybrid approach is presented for VAV air handling units in this paper.
Fault detection and diagnosis software is also developed based on the FDD strategy. Residual-based
cumulative sum ( CUSUM ) control charts are utilized to detect faults in VAV air handing units. The
residual-based CUSUM control chart can cope with the dynamic characteristics of the air handing units
well. It can also improve the accuracy of fault detection by eliminating the effects of serial correlation on
the performance of control charts. Three rule-based fault classifiers, derived from mass and energy
balances, are used to find fault sources. The FDD strategy for VAV air handling units was online
validated and tested on real VAV air-conditioning systems.
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Fig.1 Schematic of VAV air handling units and

measurement instrumentations

2 FELENAYERNSISEHS &

2.1 EEABEVNARELS TS EER
HXMERESSAEIHEKRE, ZBAFERNE
FRARENNSE A XL H T -HERNES S
BEYASERN 528 KRR R —
P G B BURE 2 W 7 B, R 25 CUSUM %5 il & %
F R AR KB 2SS 4 B AL BRRE, B 2 CUSUM #
i P B W) AR 473 R s KA B AL M 3 A, XUATH



292 = T ¥k kK % ¥ #®

2014 4§

AR M4 S R S e o o R R A R R e, T
REBESI R ERE. BT 3 A EFRMRK
BRAKE ATHAEMI RSB Kb, B
1 AT R 550 iR A% RS B % X 2
BWAE; 24 1E w22 BB (S) KT 40 L RER,
BB RS 2 T IR Y RMmERHM
(M/MFEHRHETRERN, (RS X3 ATLHE
BRRTR. B2 4 T R KR s A Ak L4 B
S HHRE.

TRRS UL

EBITHEE

4 el

MR RE2 [ BESH AR

MR K483

2 ZARESAEPASREGNS2HRE
Fig.2 Flow chart of the FDD strategy for air handling units
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Fig.3 Fault isolation algorithm for rule-based

fault classifier 1
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Fig.4 Fault isolation algorithm for rule-based

fault classifier 2
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