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Condition Diagnosis of Air-conditioner Compressor
by Waveform Analysis of AE Raw Signal

Gam Gyu Lee*, Ik soo Kang**, Myung Chang Kang*** and Jeong Suk Kim*

ABSTRACT

For the diagnosis of compressor abnormal condition in air-conditioner, AE signal which is derived from wear

condition, compressed air and assembly error is analyzed experimentally. The burst and continuous type AE signal

occurred by metal contact and compressed air and AE raw signal of compressors were directly acquired in production

line. After extracting samples according to waveforms, Early Life Test(ELT) is conducted and classified to normal and

abnormal waveform. The efficient parameters of waveform pattern are investigated in time and frequency domain and

the diagnosis algorithm of air-conditioner by Neural Network estimation is suggested.

Key Words : AE raw signal(2@%¥% 9413), Rotary compressor(2 4] % 7]), Neural network(X1 7 31 2 %),
Early Life Test(ELT; ©7]4~H A1 4), Eccentricity(H A1), Wear(v} %), Diagnosis(Z T)
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Table 1 Experiment instruments and specifications

Instrument Specification
AE sensor Resonant pico type
Accelerometer B&K type 4374
AE-Amp. 1220A 100-300kHz
Accelerometer-Amp. B&K NEXUS
Power supply 24V
A/D board 12bit 20MHz

Fig. 1 Experiment setup
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Fig. 9 Mean parameter by feature extraction step

Table 2 Input parameters and output classes

Period || No. Input parameter
11 AE energy
2 (AE meanX AE count{0.01V])/1000
2 period || 13 AE count[0.03V}/2000
14 Peak to peak[100~200kHz}/1000
15 Deviation/Kurtosis
1 period 16 17 I8 9 110
(Mean) 3.9ms 3.2ms 3.5ms | 3.5ms [ 2.9ms
No. Output No. Output
01 Normal 1 04 Vane wear
02 Normal 2 05 Valve wear
03 Shaft wear 06 Wholly wear
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Fig. 10 The structure of neutral network
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Table 3 Estimation of recognition rate
(V :Standard pattern, » : Recognition pattern)

(a) Repetition : 5,000

» Rate
v o1 02 03 04 1 05 06 ©%)

()] 590 100

02 4 10 50

03 3 | 1

75

win|w| e
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n

05 1

06 1 100

(b) Repetition : 20,000

> Rate
v a1 Q2 03 o4 0s 06 )

(2] 589 | 99.8

0z 20 106

2 1 5 62.5

100

100

100
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