1220 98N A%3=Ed BH, A29d8 A113F, pp. 1220~1228, 2005

(=2)

o7 F2EE ol 4T A2 e ofojAe] T
%_}57-3]%‘ 7H

A EA" - EJART - ZEQT L EZILT . SHETT . ASHT - AR

(200543 69 274 ’S—r, 20054 102 119 ﬂ*‘r% )

Fuzzy Algonthm for FDD Technique Development of System Multi-Air
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Abstract

Fault detection and diagnostic (FDD) systems have the potential to reduce equipment downtime,
service costs, and utility costs. In this study, model based algorithm and fuzzy algorithm were used to
detect and diagnose various fault at System multi-air conditioner. various fault include the Refrigerant
Low charging, Fouling of Indoor Heat Exchanger, Fouling of Outdoor Heat Exchanger. A experimental
verification was conducted in the 6HP System multi-air conditioner on an 8-floor building. Test results
showed diagnosis result about 78 ~ 90% for given faults. This Study lays the foundation for future
work on develope the real-time fault detection and diagnosis system for the System multi-air
conditioner.
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Table 3 Relation of input variables and out
variables
Y X, X,, ... | Residuals
Loading Duty +0.1
EEV Step O‘z‘t’(‘i’;‘(’)rT;mp' £123
EvapIn Temp. emp. £12C
Room Temp.
Outdoor Temp. N
EvapOut Temp. EEV Step +3C
Evapln Temp.
Cond Mid Temp. £1.0C
Discharge Temp. Room Temp. £2.3C
Subcool Temp. Outdoor Temp. +0.9C
Low Pressure Loading Duty £1.3C
High Pressure +3.6bar
Room Temp.
Suction Temp. Outdoor Temp. +3°C

EvapOut Temp.
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Table 4 Curve fitting Model
Y= G+ CX, + CGX}+ GX, + C,X}+ G X,
+ G Xy
X, = Room Temp, X, = Outdoor Temp, X, = LoadingDuty
Y Cond Mid| Discharge | Subcool Low High
Temp. Temp. Temp. | Pressure | Pressure
C}, -128.43 | 0.988 | -123.62 | -130.21 | -128.37
Cl -0.786 1.503 -2.031 | -0.568 -0.791
C, | 1234 | 4541 | 0.803 | -0.036 | 0216
oA 0.0221 | -0.025 | 0.047. | 0.014 | 0.019
C, -0.047 | -0.062 { 0.003 0.001 0.003
: Qr, -6.421 -6.64 -6.181 | -6.511 -6.418
G 0.678 0.667 0.691 0.674 0.679
Table 5 Fault detection variables of Fault Type
Fault detection variable
Fault
Evap Out Temp. -
Evap In Temp.
Discharge Temp.
Refrigerant Suction Temp.
leakage
Cond Temp. - Subcool Temp.
Low Pressure
High Pressure
Evap In Temp.
Evap Out Temp.
Fouling of Evap Out Temp. -
indoor heat Evap In Temp
exchanger Discharge Temp.
Suction Temp.
High Pressure
EEV Step
Discharge Temp.
Fouling of Cond Temp. - Subcool Temp.
outdoor heat -
Loading Duty
exchanger
Low Pressure
High Pressure

P X
j=]

.
o

A% - A 2

39 -4

d

Table 6 Rulebase Example by Refrigerant leakage 60%

Fault detection

variable Experimental ‘Membership

by Refrigerant data Function

leakage

Room Temp: 26°C, Outdoor Temp: 36C
Evap Out Temp. -

7~8°7T M

Evap In Temp.

Discharge Temp. | 107 ~ 109 C M
Suction Temp. 19~20C S
Cond Temp. - .

5~67T M

Subcool Temp.

Low Pressure 34 ~ 3.6 bar B
High Pressure 17.6 ~ 17.8 bar M

Table 7 Rulebase Example by Refrigerant leakage 80%

Fault detection
Experimental | Membership

data

variable
by Refrigerant Function

leakage

Room Temp: 26°C, Outdoor Temp: 367C
Evap Out Temp. -

5~67T M

Evap In Temp.

Discharge Temp. | 103 ~ 105 C M
Suction Temp. 24 ~26 C B
Cond Temp. - .

4~57T M

Subcool Temp.

Low Pressure | 4.1 ~ 4.3 bar PB
High Pressure 17.8 ~ 18.1 bar M
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