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Study on Performance Prediction of Dew Point Indirect Evaporative Cooling Air Conditioning Unit
Based on BP Neural Network Optimized by PSO
Chen Meng Huang Xiang Qu Yueying
( School of Urban Planning and Municipal Engineering, Xi'an Polytechnic University, Xi'an, 710048)

[Abstract]  Aiming at the actual operation of traditional unit when the design, optimization design, the problem such as costs,
based on the theory of neural network modeling methods, respectively, set up the BP neural network and PSO - BP neural network
two prediction model, the relevant data is obtained by actual engineering test, finally take theory modeling and measured data of the
combination of research methods, it is concluded that PSO-BP neural network is more suitable to solve the performance prediction
problem of dew point indirect evaporative cooling air conditioning units. At the same time, when the relative error of BP neural
network prediction is 9.6%, the relative error of PSO-BP neural network prediction is 2.21%, and the accuracy is improved by
7.39%.
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Fig.2 Dew point indirect evaporative cooling air

conditioning unit system plan

1

L =3
: : & S

\ . @v
; ; |

1 TELREERLCAHNASYIE b
Fig.1 Physical map of dew point indirect evaporative = \ i
—HO— \ Ok

cooling air conditioning unit

AT H ) 5 TR 3 28 v J R LA AL T & 3

R VG 4 A b 4 S, LA SR &L 1 B, L

ZHN A B I 3 s, R o3 A EAE AL Y
&1 20000m*h KEHAMAEE FRoHHE)

Table 1 Test data of 20000m3/h air volume unit (partial data)
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Table 2 Test data of 15000m3/h air volume unit (partial data)
Lo HERTENERE EERMXHEE SXE WmRGE RRE SRRE D/ RRE AR
s °C % m?/h m/s m?/h m’/h / %
1 31.40 70.42 15000 5.5 6375 3825 0.6 107
2 32.50 69.27 15000 5.5 6375 3825 0.6 116
3 33.60 68.72 15000 5.5 6375 3825 0.6 124
4 34.60 64.92 15000 5.5 6375 3825 0.6 115
5 33.90 61.87 15000 5.5 6375 3825 0.6 102
6 34.60 60.75 15000 5.5 6375 3825 0.6 101
7 35.70 59.43 15000 5.5 6375 3825 0.6 110
8 36.40 58.41 15000 5.5 6375 3825 0.6 107
9 36.30 58.34 15000 5.5 6375 3825 0.6 105
10 36.40 59.87 15000 5.5 6375 3825 0.6 111
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Table 3 Test data of 10000m3/h and 20000m3/h air volume unit (partial data)
o e p O g —gmm O RR
Fr5 BRI HHXHE R JZ5=4=4 K&
°C % m’/h m/s m/h m/h / %
1 36.50 16.20 20000 6.10 11804 6610 0.56 105.00
2 35.80 17.50 20000 6.10 11804 6610 0.56 104.50
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45 3 10000m*/h 1 20000m*/h M ENLEMRNHE (ERHHHE

A e AR O pme caee o RK
e FERIRE AERT R Bt N E L R
°C % m3/h m/s m3/h m3/h / %
3 36.00 17.60 20000 6.10 11804 6610 0.56 105.93
4 36.20 17.50 20000 6.10 11804 6610 0.56 106.98
5 35.90 17.10 20000 6.10 11804 6610 0.56 103.55
6 23.90 31.20 10000 4.70 4320 2680 0.62 97.06
7 24.70 31.80 10000 4.70 4320 2680 0.62 107.77
8 24.30 31.60 10000 4.70 4320 2680 0.62 107.84
9 24.30 31.50 10000 4.70 4320 2680 0.62 109.80
10 24.20 31.70 10000 4.70 4320 2680 0.62 112.00
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Fig. 8 BP neural network predicts relative error of unit
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Table 4 Comparison of prediction results of BP neural
network on the evaporation efficiency of indirect
evaporative cooling air conditioning units with dew point

in different meteorological conditions

H % e B2 Bz
RMSE
HH AR R X 0.9659 3.1367
PR Pl X 0.9581 4.6170
T4 X 0.9673 3.4934
TRAG %A 0.9381 6.4157
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Table 5 Calculation result of relevance
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Fig.20 Comparison of relative error of BP and PSO-BP
neural network prediction
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Ko HAER—WZ], RALRHTI BP #4845 HH 5T %
2R 9.6% , MG 2.21% , #EWIEA B
7 7.39%.

#& 6 BP. PSO-BP #HiIZMLEFUMEER I EL
Table 6 Comparison of prediction results of BP and PSO-BP neural network

. T3 ] SfE BP HNE PSO-BP Tl {& BP X% % PSO-BP A%} iR %
s h % % % % %
1 9:00 90.53 89.68 90.13 0.94 0.44
2 10:00 115.63 111.34 113.8 3.71 1.58
3 11:00 120 114.89 117.03 4.26 248
4 12:00 114.29 112.03 114.95 1.98 -0.58
5 13:00 85.71 83.97 84.97 2.03 0.86
6 14:00 82.46 78.99 81.64 4.21 0.99
7 15:00 102.04 111.84 104.3 -9.60 -2.21
8 16:00 112.33 110.15 112.01 1.94 0.28
9 17:00 113.04 116.39 114.97 -2.96 -1.71
10 18:00 91.4 91.79 91.28 -0.43 0.13
4 g i1 D0 26 TIU (K AR 2 251 9.6% i, PSO-BP #14:

(1) BHEHRE: M=ANASH H XEEH f
REFE KA, VIAZE RS HEYW L E N RER,
Wi BH S 5 A 100422 28 R4 0 2 AL AL BE AR E = Y
AT ELR CREER T ] o AT R ) SR
SN2 IR 284 TN RT 6 LY BE e A

(2) ZHEUMIRI: FENLH H A SR A AL
BUT, A B RS E T BRI 3 KA XHE
FEL KGR I RGE . — RO R SRR,
[—IRRE L 7 AN BB S HO L 28 R B
KRR %, R ERSCEZE =/ —
YA LLII 2 oK, 52 31 R R 5/
HREEE N 0.5657>0.5, ALt 2 EESH.

(3) BB FL: EOR BP £ 25 6 L4
ZE R BRI TR 25 SRAE AT 232 ) Va B Y, T &5 R
55 S AR R AR, (HR AN AR IR 2
KPR e R, R 2B 1 AR R AT e

(4) BRI SREGR I PSO BEMAL S5
(1 BP 11 25 9 26 T A5 28 7 00 00 o4 i P55 FIORS S |
AL T BP & W 48 MBS . 7F A —Kf %], BP

IO 248 T (K R R 22N 2.21%, FEFEFR TR T 7.39%.
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