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Appendix A

Evaluation of AE Signal Drift in Time Domain
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Appendix B

Statistical Properties Analysis
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Before recording an experimental data, AE signals generated by valve leakage were

recorded for a long time at fixed condition. Actually, the signals were collected through

a week, but the collected data were shown for the period of a day in this appendix.

Duration time for recording each data was 190 ms. Box plot, histogram, PDF and

statistical parameters of the leakage signal were determined to confirm that valve

leakage processes are (at least wide sense) stationary and time-invariant, as shown

below.
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Figure B.2 The histogram of AE signal during time of (a) 00.00 A.M. - 03.00 P.M,, (b)
09.10 AM. - 12.30 P.M,, (¢) 12.40 P.M. - 03.50 A.M., (d) 04.00 P.M. —

07.10 P.M., and (e) 07.20 P.M. - 10.30 P.M.
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B.3  Probability Density Function
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Figure B.3 The PDF of AE signal during time of (a) 00.00 A.M. —03.00 P.M., (b)
09.10 AM. - 12.30 P.M,, (c) 12.40 P.M. — 03.50 AM,, (d) 04.00 P.M. —
07.10 P.M,, and (e) 07.20 P.M. - 10.30 P.M.
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Experimental Data



Table C.1 The experimental data at various conditions
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Variables

Number | Valvesize (D) | Leakage rate () | Inlet pressure level ( P) | AEus
(mm) (Umin) (kPa) (mV)

1 254 1.2 300 574.8
2 50.8 4.2 500 797.6
4 25.4 6.0 100 521.9
4 25.4 1.2 100 283.2
5 50.8 2.4 100 567.2
6 50.8 6.0 300 3.1
7 50.8 2.4 100 525.3
8 76.2 6.0 300 422.1
9 254 1.2 500 685.3
10 50.8 6.0 500 789.9
11 50.8 6.0 300 763.3
12 50.8 1.2 500 5724
13 76.2 12 100 46.5
14 76.2 4.2 500 3394
15 254 6.0 100 409.1
16 16.2 4.2 500 309.3
17 254 6.0 300 863.8
18 50.8 12 300 326.1
19 50.8 6.0 100 764.6
20 25.4 2.4 100 278.9
21 25.4 24 300 673.1
22 76.2 6.0 100 405.0
23 50.8 2.4 500 706.0
24 25.4 6.0 500 9223
23 50.8 4.2 500 778.9
26 25.4 1.2 100 255.8
27 76.2 12 100 43.0
28 76.2 2.4 500 160.4
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Variables

Number | Valve size (D) | Leakage rate (Q) Inlet pressure level (P) | A
(mm) (Umin) (kPa) (mV)

29 76.2 24 500 159.4
30 50.8 12 300 377.9
31 25.4 42 300 812.1
32 25.4 24 500 875.6
33 76.2 4.2 100 164.6
34 254 2.4 100 232.5
35 50.8 6.0 500 778.1
36 76.2 24 100 85.7
37 25.4 42 100 398.2
38 254 24 300 706.6
39 50.8 24 300 641.4
40 25.4 6.0 300 872.0
41 254 24 500 845.4
42 0.2 24 100 352
43 254 4.2 500 9323
44 254 12 500 704.8
45 76.2 6.0 500 463.6
46 50.8 42 100 667.5
47 25.4 1.2 300 607.2
48 76.2 20 500 107.5
49 254 42 500 925.8
50 50.8 42 300 706.7
51 50.8 24 500 670.0
52 76.2 1.2 500 83.6
53 76.2 42 300 270.2
54 254 42 300 842.8
55 50.8 6.0 100 408.2
56 50.8 42 300 699.7
27 76.2 42 100 153.7
58 76.2 6.0 300 401.5
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Variables

Number | Valvesize (D) | Leakage rate (Q) Inlet pressure level (P) | AE s
(mm) (Vmin) (kPa) (mV)

39 50.8 6.0 100 766.9
60 76.2 1.2 300 86.0
61 254 6.0 500 934.7
62 50.8 4.2 100 668.0
63 50.8 1.2 500 589.9
64 76.2 4.2 300 307.7
65 50.8 1.2 100 215.5
66 76.2 24 300 121.8
67 76.2 6.0 500 3555
68 76.2 1.2 300 56.6
69 25.4 4.2 100 353.7
70 76.2 24 300 119.4
71 50.8 1.2 100 2433
72 50.8 24 300 588.2
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