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An Experimental Study on the Rule Based Fault Detection and Diagnosis
System for a Constant Air Volume Air Handling Unit
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ABSTRACT: The fault detection and diagnosis technology may be applied in order to de-
crease the energy consumption and the maintenance cost of the air-conditioning system. In
this study, an air handling unit fault test apparatus was built and fault diagnosis algorithms
were applied to diagnose various faults of an air handling unit. Test results showed the good
diagnosis for applied faults. Therefore, these algorithms may be effectively used to develope
the real time fault detection and diagnosis system for the air handling unit.
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Table 1 Specification of test facilities

Supply fan air flow rate (m*/h) 6,000
Return fan air flow rate (m*/h) 4,000
Air handling unit Cooling coil capacity (kcal/h) 12,000
) ) Heating coil capacity (kcal/h) 25,000
Alrs;;réimg Humidifier capacity (kg/h) 20
. Capacity (kcal/h) 8,100
Chiller
Motor power (HP) 3
. Capacity (kcal/h) 128,784
Boiler .
Max. fuel consumption (kg/h) 139
Indoor chamb Dimension (W XD XH) (m) 40X4.0X25
chamber
Environmental Control range (T, %RH) 15~30, 20~90
chamber system Outdoorchamb Dimension (W XD X H) (m) 55%4.0%X25
utdoorcham
e Control range (C, %RH) 7~35, 20~90
Input & output module capacity (channel) 24
Input & output module CPU type (bit) 32
FDD troll
controtier CPU module capacity (channel) 32
CPU module CPU type (bit) 32
Input & output module capacity (channel) 16
FDDSSitg;ntrol AHU controller Input & output module CPU type (bit) 16
CPU module capacity (channel) 16
CPU module CPU type (bit) 32
Operating system Windows-NT
System controller CPU type (bit) 32
Max. control capacity (channel) 200
[ Exhaust
damper
" Return
Return [tz fan
damper Cooling Heating
Outdoor o0 coil coil Humidifier Indoor
chamber «: b = chamber
| > p
Outside <
damper Air Supply
filter fan
Chiller Boiler 4§

Fig. 2 Air handling system.
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Faults SFF RFF ODF RDF EDF HCF HUDF TSE " - HSF -

Psra, ou l 1 l 1 1 - - - - - -

M SFa, out i | ! 1 ! - - - - - B

T 55, out i 1) 1) ! l - - - - - -

Trca, in - - - - - - - 7 l - -

SHc, in 1 ) 1 i) 7 1 - 1 l ~ -

Suup, in 1) ) ) 1 l - 1 - - T !

Hyupa, out - - . - - - - _ _ 1 l
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Fig. 4 FDD algorithm application.
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Fig. 5 Results for the supply fan degradation.
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Fig. 6 Results for the humidifier nozzle clogging.
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