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Fault Detection and Diagnosis of an Air Handling Unit Based on Rule Bases
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ABSTRACT: The fault detection and diagnosis (FDD) technology may be applied in order to
decrease the energy consumption and the maintenance cost of the air conditioning system. In
this study, rule bases and curve fitting models were used to detect faults in an air handling
unit. Gradually progressed faults, such as the fan speed degradation, the coil water leakage,
the humidifier nozzle clogging, the sensor degradation and the damper stoppage, were applied
to the developed FDD system. Simulation results show good detections and diagnoses of these
faults. Therefore, this method may be effectively used for the fault detection and diagnosis of

the air handling unit.

Key words: FDD(Z&AH & 2 A4, Rule base(& #lo]l~), Air handling unit(3=7]), Curve
fitting model(=Z4 A% R d) Residual(#3}), Parity relation(7]$-#4])
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Table 1 Selected faults
Fault Faults
No. Cooling mode | Heating mode
10 Supply air fan speed degradation (SFF)
20 Return air fan speed degradation (RFF)
30 Qutside air damper stoppage (ODF)
40 Recirculated air damper stoppage (RDF)
50 Exhaust air damper stoppage (EDF)
60 Cooling coil leakage (CCF) Heating coil leakage (HCF)
70 |Supply air temperature sensor negative degradation (TSF-) Humidifier nozzle clogging (HUDF)
80 | Supply air temperature sensor positive degradation (TSF+) |Supply air temperature sensor negative degradation (TSF-)
] X Supply air temperature sensor positive degradation (TSF+)
100 X Supply air humidity sensor negative degradation (HSF-)
110 X Supply air humidity sensor positive degradation (HSF+)
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Fig. 2 Water flow rate at cooling coil inlet.
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Fig. 3 Air temperature at cooling coil inlet.
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Fig. 4 Air temperature at heating coil inlet.
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Fig. 5 Water temperature at heating coil inlet.

Table 4 Curve fitted equations

y=A+Bx
(y : Output, x : Outdoor air temp., C)

Cooling mode Heating mode

”’1 CCuw, in T CCa. in T HCa, in T HCuw, in
A 1.51 0.01 1779 49.40
B 22.79 0.16 0.16 —0.14
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