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Identification of grey box model for air conditioning load based on particle

swarm optimization algorithm

ZHU Ming, XIA Yudong, CHANG Kai, WANG Zhiliang
(School of Automation, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: A higher-precision air conditioning load model serves as a crucial foundation for developing and implementing
effective air conditioning control strategies, which is conducive to reducing electricity consumption and saving power costs.
Firstly, by analyzing the impact of building structure, indoor and outdoor environment, and meteorological factors, a
grey-box model is constructed for predicting air conditioning loads.. This model consists of a third-order equivalent thermal
parameter model and a second-order equivalent moisture resistance model. Subsequently, the optimization objective
function is established by minimizing the error between the indoor temperature and humidity output from the model and the
measured temperature and humidity. Then, a parameter identification method based on the particle swarm optimization
(PSO) algorithm is proposed and employed to obtain the crucial parameters of the grey-box model. Experimental studies
demonstrate that the identified equivalent thermal resistance and moisture resistance models accurately reflect the indoor
temperature and humidity distribution and variation characteristics, thus possessing practical application value in
predicting air conditioning loads.
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conduction distribution
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Figure 2 Equivalent thermal resistance model structure
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Figure 3 Equivalent moisture resistance model

structure diagram
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Sy 1 AR R L R RE B S A 2
[ B 0L B2 A FH 3 A i B 1A D 2 , BI85 7 R 22
(mean absolute percentage error, MAPE) , 3 ) 4 %}
% 2% (mean absolute error, MAE) , ¥ 7 #il i% 2% (root

mean square error, RMSE) , 43| &

1 &y — | 100

L= — A 21
EMAPE " Z I N (21)
e *iz BTy (22)
’MAE ——
noi= Yi
1 n . ,
E€RMSE — ;'Z(yz*y,)‘ (23)
i=1

TS B R BRI 2R iR 22 48 AR AR 3P .

RI NARERFTALER

Table 3 Calculation result of training error indicator
EE FMAPE/% EMAE E€RMSE
i T 3.2 0.62 0.75
RRlTa 3.4 0.24 0.28

2.3 EBIGIE

A5 R 6 I 1) [) BT 5 14 5 9 A IR B A R DL K
K BH %8 I 5 R BROHE R 4 T 2022 4F 3 /] 26—28 H .
Vo A TR B IRV BN 5 3 K i) T I A5 A ST 50
38 HEAT X B A BT, AR A S A LA AR
9 TR 5 158 R0 06 UF 15 25 VAL 46 A5 38 4 B, ml Al
A 0 U 15 22 VT 46 A AE AT B2 A2 1 L 22 0, B
BERLEA Al {5

23
— B
O e S U R AR
~
i
o]
Is ‘ ‘ ‘ ‘ ‘ ‘
00:00 12:00 00:00 12:00 00:00 12:00 00:00
it Z)
(o) BE ARy 1 2 P9 I 5 52 P L
11
210k — I
2y 9t S A
A gl
o
w7 .
6 L L L L L 9
00:00 12:00 00:00 12:00 00:00 12:00 00:00

R 2
() 68 7y 11} 2 AR 2 5 S B JEE
9 20224 3A26—28HMAMBENR.BES
EFE NIRRT
Figure 9 The comparison between the indoor temperature

and humidity of the model output and the actual indoor

temperature and humidity from March 26 to March 28,2022



220 I <

15

Eid =S 3 20234E7 A

R4 HiEREFFIHLER
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