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Abstract: This paper proposed a fault detection and diagnosis (FDD) algorithm using nonlinear regression models,
focusing especially on heat exchanger faults. This research concerned four working modes: those with no fault,
evaporator fault, condenser fault, and evaporator and condenser faults. This research used no fault mode data to
create an FDD algorithm. Using the no fault mode data, correlation functions for predicting the degree of superheat
or subcool of heat exchangers (an evaporator and a condenser) were derived. Each correlation function has five
inputs and one output. Based on these correlation functions, it is possible to predict the degree of superheat or
subcool of each heat exchanger under various working conditions. The FDD algorithm was developed by comparing
the predicted value and the simulation value. The FDD algorithm works well in all four working modes.
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Table 1 Simulation conditions
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Table 3 Coefficients of each equation for heat exchangers

Evaporator Condenser
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a3 0.0003 | al0 0.0005 a3 0.0939 | alo 04323 | al7 0.0048
a4 -51.346 | all -157.92 | a4 0.0311 | all -0.0007 | al8 0.016
a5 1.3062 a5 0.0033 | al2 -1.30x107 | al9 -0.0113
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Fig. 3 Input and output variables of Heat exchanger
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