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Abstract

A knowledge-based expert system has been developed implementing the ambiguous process of
conceptual design of flywheels in earlier design stage to assist the selection of proper flywheel
types and dimensions. Knowledge for the flywheel design consists of the rules for conventional as
well as super flywheels and other informations required for the design process. Those knowledges
were extracted from literatures and some experts in the field. With these knowledges, an integrat-
ed knowledge based expert system was developed to help users with informations and facilities
to design flywheels interactively using a commercial package of knowledge-based system called
INSIGHT? of backward chaining and proprietary package of forward chaining written in LISP
lauguage. The developed system consists of the knowledge base part and calculation part : the
first one consists of main module and user level modules and the other one is to assist in analyzing
the stress distribution in the flywheels and deciding the flywheel dimensions and specifications for
various types of flywheels using proper data bases and graphic facilities. With this flywheel
design software, several examples were tried generating acceptable design results.
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Table 1 Major modules used in the design system

No. | Contents

1 Calculation for dimensions and maximum safe rpm for spoked rim wheel

Decision and explanation for optimal solid disk

Stress analysis for spoked rim wheel

Stress analysis for rimless multi-spoke flywheel

Stress analysis for flat solid disk

Stress analysis for concentric ring wheel

Display and explanation for various flywheel types
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Fig. 4 Selecting factors for knowledge base
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Table 2 Conventional type flywheels and their speed limits

Type of flywheel Safe rim speed

Flat solid disk 35
Spoked rim wheel 33.6
Solid cast iron(balance wheels-heavy rims)

(pulley wheels-thin rims) 26
Wheels with shrink link joints 23.6
Wheels with pad type joints 21.6
Wheels with bolted flange joints 15.3
Solid cast steel wheels 61
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Fig. 10 Design procedures of conventional flywheels
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