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Prediction of FCU Characteristics Based on GM(1, N) Model
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China

Abstract To test the cooling performance of a Fan Coil Unit (FCU), a large amount of experiment has to be carried out, which is both
time—consuming and energy—consuming. To solve this problem, in this paper, the grey system theory is used to establish a GM (1, N) grey
model representing the relationship between the FCU volume and such parameters as the frozen water temperature, the cooling water
volume and the wind temperature, to predict the FCU cooling performance under various working conditions. The results show that both
the simulation and the estimation are satisfactory, and the method provides, a scientific and effective way for FCU enterprises and testing
departments to estimate the working condition characteristics of new batches of FCU with only a few (5 to 6) typical experimental data
and with the historical data of working conditions, thus to reduce the test time and the energy consumption to less than 5% of those by
using the traditional method, and to enhance the FCU characteristics testing work efficiency by 20 times.
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Fig. 1 Influence of changing water temperature
on cooling volume
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Fig. 2 Influence of changing water volume on
cooling volume
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Table 1 FP-34 FCU cooling volume data
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Table 3 Simulation results
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Table 4 Estimation of FP-34 FCU cooling volume
using GM(1, 4)

PR KR V8 1 T B/ kW
FE/C /(kgemin™)  24°C 25°C 26°C  27°C  28%C

5.0 1.8491 2.0290 2.2090 2.3580 2.5360
6.2 1.9541 2.1431 2.3341 2.5380 2.7280

> 79 21573 23662 2.5761 2.8011 3.0121
9.5 23309 25515 27775 3.0192 3.2461
5.0 15671 17191 1.8721 2.0350 2.1880
6.2 18821 19991 2.1771 2.3671 2.5450
6 79 20074 22012 23971 2.6061 2.8021
9.5 21687 23541 2.5561 2.7784 29872
5.0 14441 15841 1.7251 1.8750 2.0160
6.2 16901 1.8541 2.0191 2.1951 23600
7 7.9 18665 2.0473 2.2302 2.4241 2.6061
9.5 19918 23308 2.3795 2.5837 2.7783
5.0 13291 14581 1.5881 1.7260 1.8560
. 6.2 15581 1.7091 1.8611 2.0231 2.1561
7.9 17087 1.8734 2.0402 2.2181 23480
9.5 18227 2.0017 2.3580 2.3695 2.5631
5.0 12151 13321 14511 1.5780 1.8095
6.2 14261 15651 1.7041 1.8521 1.9617
? 7.9 15683 1.7195 1.8723 2.0352 2.1792
9.5 16723 1.8356 2.0002 2.3107 2.3633
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Table 5 Relative residual of cooling volume estimation
using GM(1,4)

PR HEK R HHXT 5% 2%/%
JE/°C /(kg'min™)  24°C 25C 26C 27°C 28C

5.0 0.003  0.002 0.002 0.002 0.001
6.2 0.005 0.004 0.003 0.002 0.001

> 79 0.010  0.010  0.000 0.000  0.000
9.5 0.730  0.060  0.020 0.010 0.000
5.0 0.005 0.004 0.003 0.002 0.002
6 6.2 0.005 0.004 0.003 0.002 0.002
79 0.020  0.010 0.010 0.000  0.000
9.5 1.390 0.300 0.040 0.010 0.010
5.0 0.005 0.004 0.003 0.002 0.002
7 6.2 0.006  0.004 0.003 0.002 0.002
79 0.030 0.010 0.010 0.000  0.000
9.5 0.140 6.820 0.150 0.030 0.010
5.0 0.005 0.004 0.003 0.003 0.002
6.2 0.007  0.005 0.004 0.003 0.002
8 79 0.040 0.020 0.010 0.010 0.000
9.5 0.040 0.130 8310 0.100 0.020
5.0 0.006  0.005 0.004 0.003 0.002
9 6.2 0.008  0.006 0.004 0.003 0.002

79 0.080  0.030 0.010 0.010 0.010
9.5 0.020 0.030 0.110 6.390  0.090
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