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Development of fault detection and diagnosis system

for the heat source apparatus of building air-conditioning system

Dong Won Han, Jong-Soo Park®, Young-Soo Chang™*

¥

ABSTRACT: This paper describes a fault detection and diagnosis (FDD) system developed
for the heat source apparatus in building air-conditioning system. As HVAC&R systems in
building become complex and instrumented with highly automated controllers, the processes
and systems get more difficult for the operator to understand and detect the mal-functions.
Poorly maintained, degraded, and improperly controlled equipment wastes an estimated 15% to
30% of energy used in commercial building. When operating a complex facility, FDD system
is beneficial in equipment management to provide the operator with tools which can help in
decision making for recovery from a failure of the system. Automated FDD for HVAC&R
system has the potential to reduce energy and maintenance costs and improves comfort and
reliability. Over the last decade there has been considerable research for developing FDD
system for HVAC&R equipment. However, they are being made too much of a theoretical
study, so only a small of FDD methods are deployed in the field. This study deduced an
actual defect source for the heat source apparatus and suggested a low price FDD method
which is ready to be deployed in the field.
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Fig. 1 FDD algorithm flow chart
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Table 2 Fault diagnosis class probabilities at a first fault detection
Fault Class probabilities

Fault Fault Fault Fault Fault Fault Fault Fault Fault

Mode Mode 1 | Mode 2 | Mode 3 | Mode 4 | Mode 5 | Mode 6 | Mode 7 | Mode 8 | Mode 9

1 0.108 0.025 0.108 0.025 0.000 0.000 0.108 0.000 0.025

2 0.000 0.040 0.000 0.040 0.000 0.024 0.000 0.000 0.040

3 0.101 0.027 0.101 0.027 0.000 0.000 0.101 0.000 0.027

4 0.000 0.038 0.000 0.038 0.000 0.024 0.000 0.000 0.038

5 0.010 0.000 0.010 0.000 0.103 0.046 0.010 0.102 0.000

6 0.000 0.000 0.000 0.000 0.057 0.097 0.000 0.057 0.000

7 0.083 0.032 0.083 0.032 0.000 0.000 0.083 0.000 0.032

3 0.014 0.000 0.014 0.000 0.044 0.000 0.014 0.087 0.000

9 0.000 0.075 0.000 0.075 0.000 0.010 0.000 0.000 0.075
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