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Abstract

Most systems used in industrial sites, actually have non-linearity and uncertainty. Therefore there are a lot

of difficulties in evaluating conditions of these systems. Generally, the quantitative analysis and expression are

found hard because the general public cannot easily make an accurate interpretation on the systems. Thus

development of a system that utilizes an expertise from skilled analysts is required. In this research, a

real-time sensor signal conditioning system and Fuzzy—expert system have been separately set up

into an

inference algorithm. So that it ensures a fast, accurate, objective and quantitative operational condition value

provided to the manager.

Therefore, FE_AFCDM is suggested in this literature, as an effective system for diagnosing the problems

related to the air compressor. It can quantify the uncertain and absurd condition to operate the air compressor

facilities safely and financially.
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<Table 1> Elec. current and Membership

Elec. current 4 6 8 10 | 12 | 15

Membership 0 102104106081 1
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<Table 2> Impact of air compressor filter

Present state
High humidity &
Internal temperature
of the tank

Influence

- Related to equipment
failure caused

- Power loss
- The risk of fire safety

- Loss of productivity

Motor overheating

Pressure drop

- For compressed air quality
(Floating carbon, Particulate,
time Vapor, Liquids, etc)

- Noise and Vibration occurs

Using for a long
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[Figure 5] RTD & 4-20mA Sensor signal of
Amplifier and converter circuit
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<Table 3> Serial communication of LRC check

// ========== LRC processing ===========
// char bufl]int max_cnt
/)

int LrcCul(char buf[],int max_cnt)

{

int 1, accum = 0;

for(i = 0; i<max_cnt; i++) accum "= buflil;
// XOR calc.

return(accum & Oxff);
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<Table 4> Data conversion source code for
temperature value

1T EBEEREReEOnnEnt I temp start
st = = [ =)
Picturel. ForeColor = RGB(0, 255, 0)
lel = -2
For i = 1 To Len(file_data) Step 54
hal = Val(Mid(file_data, i + 28 4))
hal = (hal / 1024) * 250
lel =1lel + 2
ypo = (6000 / 250) * (hal / 2)
xpo = (11000 / 193) * lel
Picturel.Line —(xpo + 500, 6000 - ypo)
Next i
Picturel.ForeColor = RGB(255, 255, 255)
Picturel . PSet (500, 6000)
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temp end
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<Table 5> Motor temperature and Electronic current
membership degree

Motor Elec.

Temp. | Good | Bad Current | Good | Bad
(0) (A)
30 1.0 00 1.0 0.0
40 09 02 09 02
50 0.7 03 08 0.3
60 05 05 10 05 05
70 03 0.7 1 0.3 0.7
80 02 09 12 02 09
0 0.0 1.0 13 0.0 1.0

Temperature  Elec. Current Diagnosis

Good Bad Good Bad Safety  Normal Danger

30405060708090 789 10111213 00 03 l

[Figure 11] Membership function design
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3+ FDtemp={Good, Bad}o]x, @72l X33 FDcurr
{Good, Bad}o]H, 11‘?}7,:144 HA-HE  FDdiag={
Safety, Normal, Danger}o|t}y. F27122 <Table 6> R2
I} ol 47)e] Wo = AAE 4 vk
30405060708090 7 8 9 10111213 00 05 1
<Table 6> Diagnosis rule table
Temp.\Curr. Good Bad R3
30405060708090 7 8 9 10111213 00 05 1
Good Safety Normal
Bad Normal Bad
R4
1
30405060 708090 78910111213 0.0 0.5 1

R1: IF temp is Good and curr is Good THEN Diag
is Safety

R2: TF temp is Good and curr is Bad THEN Diag

is Normal

R3: IF temp is Bad and curr is Good THEN Diag

is Normal

R4: IF temp is Bad and curr is Bad THEN Diag is
Danger

AebkAlo A A& W temp, curr. 9F 3 diag.
of gk Aol 2&5FT ne o83t FHu-FHA
(Max.-Min.) g/ dH=o=z 3t}

Wrp (temp.,curr.,diag.) =

max [min:u’tcmp. (x)7MC1LTT. ((L‘), /l’dmg. (JJ )]
L9l HFge]l 2+ 0%, 8AY ¢ [Figure 12]
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Temperature Elec. Current Diagnosis
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R1

[Figure 12] Fuzzy inference of fault diagnosis
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<Table 7> defuzzification program

n=4 'max fuzzy rule number
For(i=1 to n)
h1(i)=(x()*d())+h1(i)
h2(1)=x(i)+h2(1)
Next

h=h2G)/h1G) 'h is defuzzification value
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