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A Study of Rule-based Fault Detection Algorithm in the HVAC System

Hooncheul Yang' , Soo Cho, Choon-Seob Tae, Cheol-Yong Jang
Building Energy Research Center, KIER, Daejeon 305-343, Korea

ABSTRACT: The objective of this study is to develop a rule-based fault detection
and diagnosis algorithm and an experimental verification using air handling unit. To
develop an analytical algorithm which precisely detects a faulted component, energy
equations at each control volume of AHU were applied. An experimental verification
was conducted in the AHU at Green Building in KIER. In the experiment conducted
in hot summer condition, the rule based FDD algorithm isolated a faulted sensor
from HVAC components.

Key words: Fault detection and diagnosis(&7 %3 Zh), Rule base(7F% 7|4, HVAC
system(& 7] 23} A]2~"l) Control(#]°])

72l & M Y ————me co : 8§72k d¥ R= wig
he : 719 3Y
po2E, [T] ma @ E¥T7) LEAA
u ¢ AistE ZY ¥E Ao 250, 1) oal : 2]7] 2E4A 1
0a2 : 7] LEHMAM 2
e A od : 97] A& Hd
ra @ 7] LEAA
€ @ 9o o3 HEx g if 1 &7 37
A 1 eEAa sa : B7] ExA4A
T sas @ w7 EAA AAX
51 sf ¢ F7] %57
5= X
HE AL & u Jum A
2 J )57 2
- ik 1. 2

¥ Corresponding author
Tel.: +82-42-860-3214; fax: +82-42-860-3202
E-mail address: yang@kier.re.kr

=
AgAu e HAA ol #r Aue 45ARE
fa

o eyl awAets E4sr] AAe

A =He zAOY w=Fo| wZ A|A=l9]



AAZHA A A3E HASFA dF == ZA
3t dagFo] 7€

ABZAE3 A2 AA7|EA nZPFE L
A7|&e AuA2de HHFE2 FAAZH T
A0 AL FAAZ F on AuzA e
EE A7), A4 2 75719 2% € H45A
o] g oyxEAde e 5 de wyolrh

DAAG g A7 F ATt HE 7]
2oz e 7Y nAZAG AF4+ Liu and
Kelly9} Anderson et al.?el <& 73 7]ukhuby
7 EAHA wie TU|EF A2"e g
288 Ab#l7b 2ok House et al®'e F=z78
23 AAZd HhHS AA] AE AL A
739 Han et al“?e 3z %n8FE A4%
AdngEg o043 nAAE ¢ A B A
T2 4989 Lee et a9 Fz27|9 nFZe
AZ387) 9 g 3Ae ALEsden, A3%
2o HE A4Ye HEstd nFIEE 4%
Moz A3t vFE R ZFA AT,
A=, =4 5 AAFT 10978 F7te [EAY
ANNEX 25, 40¢ Zdoz d437Vg Fgsq
FxA 2" HAAF, AFA7|E AT, YA
B Al2" FrlzlE A7, AFH ABdHAS
o] &3 o] Alx" A3 ¢ AF nF
o 2 A AT T2 FREY o 2099
o A4 AAHeR Y=o ston, dAre
ANNEX 479 @371 #d5 1 Qi

B d7E HEI 7L 7oz o]Fojx
Zz719 1AAE dudEFL ALz dA A
BoAe AFAFPL 53 <¢1YEFL FFse
AL BHRo7 o olF Y3 dFUAI|EA
F99 adWge A} F7IEF7|Y FR 8
2o oi@ 993 AL APE s
AAZE g Fo] HLH AZESE o] &3}
o ¢uglEe EAL E43AH.

2. AFHE R Mt 2P F
2AAEY WG S AT dngYFez 2 A
7t AgFHo] mHsE T ok #3371 4y
1ZE EFTA A FAAFS BAAA}
Q FHE o8t o] & $3t AH]<]

1as 5889 S s Ae AN A
st AH golu Aol gol BN AL F

o 2 o f
e 2R
X

RF
[ D <3 RA
it
Tra
A damper
Toa da?nAper Y Uic Uec gf

on® §c>

o PellCel O

= % 1AQ

damper

Fig. 1 Schematic diagram of AHU in Green
building.
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Table 1 Process of the FDD approach.

Step Process

Acquisition interface:

step 1 Transfer data from building management
system to FDD database
Data filtering:
step 2  Elimination inconsistent values and filter
data with a moving average window
S FDD rule application:
P Estimation of outdoor sensor fault
Mode estimation:
step 4 Estimation of operating modes
sten & Threshold estimation:
L Estimation of FDD thresholds
FDD rules application:
step 6 Apply FDD rules
Diagnosis application:
step 7 Suggest fault causes
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Fig. 2 Electrical circuit making sensor faults
in Resistance Temperature Device.
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Table 2 Experimental conditions in mode 3.

Case Mixed air Returned air Supplied air Mixed air Returned air Supplied air

fault fault fault fault fault fault
Fault Tma=+3°C Tra=+2t Tsa=+3°c Tma: _5°C Traz_st Tsu= 'S.C
condition shift shift shift shift shift shift
Experimental Connect Connect Connect Connect Connect Connect

Setup 15 Ohm to Tma 10 Ohm to Tra 15 Ohm to 7w 100kQ to Tma  100kQ to 7w  100kQ to Tk

Date 9/01/2004 9/02/2004 9/09/2004 9/10/2004 9/23/2004 9/24/2004
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(b) Command plot
Fig. 3 Temperature and command plot of fault detection experiment in mode 3.
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Fig. 4 TFault detection flowchart in mode 3.
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