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Performance of Indirect Evaporative Cooler with Dew Point by
BP Neural Network Method Forecast and Analysis
Qu Yueying Huang Xiang Sun Tiezhu
( Xi'an Polytechnic University, Xi’an, 710048 )

[ Abstract]  Through the actual test of the dew point indirect evaporative cooling air conditioning unit, under the condition that
the other conditions of the unit are unchanged, only the dry bulb temperature and moisture content of the air inlet air of the unit and
the dry bulb temperature and moisture content of the air outlet air of the unit and the For the effect of unit efficiency, MATLAB
software is used to establish an artificial neural network model for predicting the performance of dew point evaporative coolers.
Combined with the actual test data, the neural network prediction model is tested to make the network prediction model achieve the
expected effect to complete the performance analysis and evaluation of the model. The results show that it is feasible to predict the
performance of the air conditioning unit using the BP neural network method. The total correlation of the combined effect is
0.92026.

[Keywords] Indirect evaporative cooling with dew point; Air conditioning units; Neural Networks; Performance prediction

HEEWEH: MLmBHEIHRmE (2020KIRC0023); EZ HRRI2H4 (51676145);
Pi TR AARF RS H BB (F'5: chx2020039)
fEZ A BB (1995.1-), L, EF-LAI%A, E-mail: 530037889@qq.com
WIREE: B A (1962.7-), 55, ##%, E-mail: huangx@xpu.edu.cn
Wk H . 2020-07-05
0 3I5 FEZ OB AR Z — g S ML & TS S e T
78RV EN AP AR SR — Fh T RE IR LR AN 1] FR 4L ANBEXI AL SLBrig AT i Ol 4 T 25 1S B =i i
RIERRREORN, Hrph, §7 SR 28 kA i TR R AN K. i i B2 X 258 6 R 2t
P RE T N RN R S, R m R AR N1 ARG TN RE /7, 357 R A 2R I T



+ 152 ¥4 5 2 2021

DAERL, IR RGEAT IR S U R, W kiR
S G RACE TRENEZ AR, ONEE SRS
PERE KT ATF 7E ST AR IR B . DL3AAE Tt AT 7800
RREATII, DA B A R Bess ] A B AL 1k 8 ol
A FREITR AN, SREHLASE ST,

1 BP #HIZMBE*

X : ¥

A Kl itz
Bl 1 BP HEMLKEIRIMNEME

Fig.1 Topological structure diagram of BP neural

network
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Fig.2 Floor plan of dew point indirect evaporative cooling air conditioning system
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Fig.3 Physical diagram and structural diagram of dew point indirect evaporative cooling air conditioning unit
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Table 1 Neural network input and output samples

(partial data)
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°C) (g/kg) °C) (g/kg)

1 314 20.4 265 211 107
2 325 214 26.8 217 116
30336 227 273 24 124
4 346 22.6 278 229 115
50339 20.7 274 24 102
6 346 211 278 231 101
7 357 21.9 27.9 231 110
8§ 364 224 285 239 107
9 363 223 285 236 105
10 364 23.0 285 238 LI
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Table 2 Normalized input and output samples of neural

network (partial data)
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°C) (g/kg) °C) (g/kg)

1 0.4316 0.5217 0.5455 0.4375 03704
2 0.5474 0.6667 0.6000 0.5313  0.7037
3 0.6632 0.8551 0.6909 0.6406 1.0000
4 0.7684 0.8406 0.7818 0.7188  0.6667
5 0.6947 0.5652 0.7091 0.6406  0.1852
6 0.7684 0.6232 0.7818 0.7500  0.1481
7 0.8842 0.7391 0.8000 0.7500  0.4815
8 0.9579 0.8116 0.9091 0.8750  0.3704
9 0.9474 0.7971 0.9091 0.8281 0.2963
10 0.9579 0.8986 0.9091 0.8594  0.5185
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Table 3 The actual measured and predicted value of the

network output (some data)

£ a1 e 713 e 12 S O 172 S R 31 [ 1
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°C) °C) (gkg) (gkg) (%) (%)

1 28.1 28.05 23.4 23.42 1.1 1.10
2 253 25.38 20.4 20.25 1.1 1.07
3 27.5 27.47 22.4 22.57 1.07 1.07
4 24.7 24.90 19.3 19.66 1.06 1.01
5 28.8 28.66 243 24.06 1.07 1.08
6 28 28.17 23.4 23.54 1.11 1.10
7 27.6 28.43 22.8 23.75 1.15 1.07
8 26.2 26.12 21.3 21.10 1.09 1.10
9 28.5 28.48 239 23.83 1.07 1.08
10 28.4 28.40 23.8 23.78 1.08 1.09
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Fig.8 BP neural network prediction result of unit

efficiency
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Table 4 Network fitting correlation coefficient

Fe 5 B Ris s R

1 Output=0.88Target+0.0036 0.93553
2 Output=0.84Target+0.011 0.91136
3 Output=0.74Target+0.065 0.82866
4 Output=0.86Target+0.009 0.92026
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