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ABSTRACT This paper starts with fundamental concepts underlying fuzzy sets, including
the comparison between fuzzy sets and conventional crisp sets, membership functions, linguistic
variables, and intersection and union of fuzzy sets. Next, this paper, applying the concepts
mentioned above, would illuminate the four basic inferential mechanisms and make an introduction
to several fuzzy models most widely used today. Finally, washing machines and incinerators
equipped with soft sensors and fuzzy controllers will be presented asillustrations to clarify the fuzzy
logic theories proposed in this paper.
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(fuzzy sensor)
Modified
Set value
Fuzzy Set value | Fuzzy Process
Decision o Logic (Incinerator) >
Maker Controller
Fuzzy
Sensor €
Pressure Loss
Refuse Thickness Trl?e&use 160-240 (mmHg)
< ickness
400-800 (mm) FS 0 L Feeder ON/OFF
0-1
HeAtnaLvals Heating  [¢ Combustion Bed Length
< Value 0-6 (m)
500-2200 (kg/T.H) FS 2 < Evaporation Rate
A 20-40 (T/H)
Refuse Quality Refuse |2
< Quality |«
0-1 FS 3 < Dry Bed Length
0-4 (m)
— 1. CO
Combustion State | | Combustion 1€ 0-400 (ppm)
< = State 0
= | 2
FS4 0-18 (%)
Reverse Response Reverse i«
< Response |«
0-1 FS5 |«
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Evaporation rate Fuzzy Decision Maker
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Er, —>|
S M B
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500 1350 2200 Hv (kmol/kgH)
S M B
-30 0 30 Er, (T/H)
NB NS ZO PS PB  NB: Negative Big
NS: Negative Small
ZO: Zero
PS: Positive Small
PB: Positive Big
20 30 40 Er, (T/H)

Hv: Heating value
Er_: Evaporation rate error

Er_: Evaporation rate setvalue
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O, —»
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20 PS PB
Z0: Zero
PS: Positive Small
PB: Positive Big
0 9 18 O, (%)
Bd BM Gd EG
Bd: Bad
BM: Bad Medium
Gd: Good
EG: Extra Good
0 0.5 1 0, (%)
CO: Carbon monoxide
O,: Oxygen
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Combustion cO
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0, PS | BM | BM | BM
PB Bd | Bd | Bd
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100220 (Deg.) 7_
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0-90 (Deg.)
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ON/OFF o
> FLC 10 i
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Throughgut Feeder Speed Feeder Speed
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Refuse Quality Feeder Stoke Feeder Stoke
0-1 FLC 12 200-400 (mm)
Refuse Thickness
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0-6 (m)
Combustion State - -
01 Combustion Air Orifice Damper
Amount
Reverse Response 0-90 (Deg.)
01 > FLC 14

(feeder and stoker ON/OFF)
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