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ABSTRACT: The fault detection and diagnosis technology may be applied in order to de-
crease the energy consumption and the maintenance cost of the air-conditioning system. In
this study, two different types of faults in the air-conditioning system, such as the condenser
fouling and the evaporator fan slowdown, were considered. The neural network algorithm
combined with data preprocessor was developed and applied to detect the faults of the real
system. Test results show that this method is very effective to detect the faults in the air-
conditioning system. Therefore, this developed method can be used for the development of the
air-conditioner fault detection system.
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Fig. 1 Fault simulating device.
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Table 2 Condenser fouling data set
Tout Setl | Set2 | Set3 | Setd | Setb
I]\ T, | 3618 | 36.18 | 36.18 | 36.18 | 36.18
[ b I 7 S— T, | 1771 | 21.33 | 25.39 | 2856 | 31.88
To meCr:s-sor> Sorithm ~—\—- T, |109.26 | 11572 | 120.65 | 122.19 | 123.28
[Te 1 — T. | 4589 | 47.08 | 47.73 | 4724 | 4125
“en ] Fan Faul T, | 087 | 208 | 326 | 384 | 471
I}/; P, | 1814 | 1866 | 19.00 | 18.80 | 18.80
Fig. 2 Fault detection scheme. P 3.3 3.49 3.56 363 368
Table 1 No fault data set Table 3 Evaporator fan fault data set
Setl Set2 Set3 | Setd | Setd Setl Set2 | Set3 | Setd | Sets
T, | 3643 | 3643 | 3643 | 3643 | 36.43 T.. | 3536 | 3536 | 3536 | 3536 | 35.36
T, | 1677 | 21.31 | 2450 | 2889 | 32.49 T, | 1811 | 2168 | 26.00 | 29.84 | 3323
T | 10801 |112.86 | 114.22 | 115.49 | 117.89 Th | 9623 | 9583 | 96.24 | 99.05 | 10046
T. | 4465 | 45616 | 4552 | 45.44 | 4590 T. | 4181 | 4202 | 42.35 | 4350 | 4350
T, | 086 | 253 | 347 | 500 | 605 T, | —388| —347| —239| —1.08 | —0.40
P, {1763 | 1780 | 1789 | 17.92 | 18.05 Py, | 1630 | 1637 | 1653 | 1698 | 17.27
P, | 335 | 347 | 356 | 368 | 373 P, | 268 | 269 | 276 | 287 | 29%
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Fig. 3 Neural network architecture.
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Fig. 4 Back-propagation algorithm.
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Fig. 5 Various temperatures at 30% condenser
fouling.
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Fig. 6 Various pressures at 30% condenser
fouling.
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Fig. 7 Fault detection results at 30% conden-
ser fouling without data preprocessing.
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Fig. 8 Fault detection results at 30% conden-
ser fouling with data preprocessing.
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Fig. 9 Various temperatures at 25% evapora-
tor fan fault.
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Fig. 10 Various pressures at 25% evaporator
fan fault.
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Fig. 11 Fault detection results at 25% evapo-
rator fan fault without data prepro-

cessing.
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Fig. 12 Fault detection results at 25% eva-
porator fan fault with data prepro-
cessing.
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Fig. 13 Various temperatures at 30% conden-
ser fouling and 25% evaporator fan
fault.
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Fig. 14 Various pressures at 30% condenser
fouling and 25% evaporator fan fault.
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Fig. 15 Fault detection results at 30% con-
denser fouling and 25% evaporator fan
fault without data preprocessing.
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Fig. 16 Fault detection results at 30% con-
denser fouling and 25% evaporator fan
fault with data preprocessing.
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