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Abstract

An automatic fault detection and diagnosis was developed to
detect and diagnose refrigerant leakages in large refrigeration
systems, especially chlorofluorocarbons. Chlorofluorocarbons are
harmful substances to atmospheres and cause several
environmental problems such as green house effect, ozone
depletion. Current techniques based on concentration of
substances in the air are not efficient and too expensive. They
are not able to continuously detect leakages of the entire system.
In such case, the leakage is detected by the aggravation of the
system performance if the system loses a great amount of
refrigerant.

The developed detection and diagnosis system (DDS) is
based on refrigerant thermodynamic properties. Probabilistic
inference, belief network and decision theory are implemented to
emulate decision-making processes of a typical human by which
the final decision will be more accurate and reasonable. By
using these technique, DDS does not require to learn a fault
mode before being capable to classify such fault system. DDS
was initially tested in an refrigeration system. It continuously
monitored the system and alerted a “leakage” message when the
system lost the refrigerant of 1% of the original amount or
approximately 5.2 kg. DDS issued one wrong message from ten

messages.
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