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Research on the Optimized Operation of Chilled Water System Based on Decision Tree Algorithm
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[ Abstract]  This paper took the air source heat pump central air-conditioning system of an office building in Chengdu, Sichuan
Province, as the research object and formulated the optimized operation strategy of coupling the variable chilled water supply
temperature with the variable chilled water flow under the cooling condition in summer. Firstly, according to the operating data, the
paper determined the main influencing factors of building load. Secondly, based on the influence factors, a decision tree algorithm
was established to divide the system's operating conditions into seven categories. Finally, the distribution of COPsys energy
efficiency of the air conditioning system under each classification condition was sorted out. Meanwhile, the chilled water supply
temperature corresponding to the highest COPsys and the set frequency of the chilled water pump were taken as the best setting
parameters under this condition. The results showed that, based on the operating conditions of the previous year, using this
operation strategy can save about 33% of the electricity in summer under the premise of ensuring the indoor environment comfort
requirements and effectively improving the operating efficiency of the central air conditioning system.
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Table 1 Parameters of air-conditioning system equipment
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Fig.1 The operation process of air-conditioning system
IR K R W 1 PR, K
H, WIS 12 B2 IR R R, 3
B RRAKIRIFFIRIEAT, AR R KBS 55 A

REAE: JF HLAE S AMIAN = A 22 R TR IR P e AR
I AAC R E AR I AN A R AR AL L
FREFSHIILL Smin KRIBGHETICR . [FIRSS
BN TAEN G BRC e = A & & S AT
EARAES



38 H5 2 W

RSP, S5 TR EIR A OK R GRS 1T I T <157 -

OO
AMBEREARAE

o P Yawm ey
% #hék-400 11888 01 AMERARAERAT

1L %5 24 14:400 11888 01

(i
(]

El2 sIguss
Fig.2 Laboratory instruments

I IRE B, IR e T DAZ R R R A 5
HEAT AL

Qbuilding =c-G-AT D

AH: Ovuilding NEEF AT, kW; ¢ AKIIHE
MY, 4.19k)/(kgK); G NAHKTE, kgs; AT
NEHKPEEKIRZE, Ko

2 FFRFEBITIRASE
2.1 RO IR R R

IBAT UL SR HT 52 75 2 W W i\ S Hom i
B e s goE TSRS 7oK, &Y
i v SR 2 U R SR BERE, BRI LORE 4 001 1 52 Do
S8, WA R B R R A S

MR HA A R R AR RIS
H, HAnEAMREE . WAL KA. KoE. ZEEE
AR AT TR IR PR B R B E AT BOR
EAHIRNE 3T, ANt (20 Frosi.

> (X - X)X -Y)

r o=
p \/Zil (X, -X)’ \/eril Y -v)’
e, NEREAHR R m AR ERA
K XN R X N X M ¥ e s
Y N YIPME. HA MRS  WEIE-1,112
6], A OHE B R U e 7 A ¢ SR B, m) DL
2 AT AR B AH R H T .
THA 5 R ER I RORIEAH R R BN ER 3 P,
GER2VUEHREIITERIEES @R AMAG R

(2

SRR, AN IR 5 e 2B AR
R, HRSHS S i) B IR 95 AH ¢ BTG AH IS 1Y
LG o DRI ) DA 5 A0 3R B 52 A AF X AR
NG IR LR A R

®2 EEMRXEEFIE

Table 2 Judgment of the degree of correlation of

variables
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Table 3 Correlation coefficient between factors
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Table 4 The classification results in summer
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Table 6 Comparison of energy consumption before and

after optimization
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Fig.7 Optimized room temperature and relative humidity

4 ZEip

AR DY N8 F I 5T, BAHR 2 8 1R
IKRGENWETERT R, 43 1 8 54 Ay 1) 3 520 [
K, IR Y [RR S e il R E Fis
AT AT 4028, A R 20 T 00 ML B
FK RV o A 70 45 10 1 B iR R



<160 « il ¥4

2024 4F

(1) AR A AT () J AV AR A DL R 3 &
PREE, A5G IME T, BT AR S R e ]
RNESTEREE . SAMEXHEE LKL T/EHH
.

() KEfFEELmERIENMASE, &
SR i S5 S PSR (Rl A B0, e
TWRGUSAT LOLEHEAT 7328, 3 0lorh 7 Fp s
MR 3 2 25 X B Fh TR (1) COPyys JEAT I I
T RH TN T COPsys 15 R {5 UL S FLAHXT B (1)
TN AR FE R IR B e A, E 1% Lol S Ik

WBEZ L.
(3) N TRAET AR RKRFENATCR, #
DA G N B S br R gi b, JFIEE T 10 R4S

THLIEAT HE X 7S R SR RERE AT X LA BT, 4
KPNEZEINTRSEHEARA BT, T RS
A2y 33% A 4 1 L E, HL AT DA A2 = N T I8 T
K, AR EBN R

SE K :

[1] Wang X, Liu K, You W, et al. Stepwise Optimization
Method of Group Control Strategy Applied to Chiller
Room in Cooling Season[J]. Buildings, 2023,13(2):487.

[2] Jradi M, Veje C, Jorgensen B N. Deep energy renovation
of the Mrsk office building in Denmark using a holistic
design approach[J]. Energy and buildings, 2017,151:
306-319.

[31 Li B, You L, Zheng M, et al. Energy consumption
pattern and indoor thermal environment of residential
building in China[J].
Environment, 2020,1(3):327-336.

[4] Zhou C, Fang Z, Xu X, et al. Using long short-term

rural Energy and Built

memory networks to predict energy consumption of

air-conditioning systems[J]. Sustainable Cities and
Society, 2020,55:102000.

[5] Yang S, YuJ, Gao Z, et al. Energy-saving optimization
of air-conditioning water system based on data-driven
and improved parallel artificial immune system

algorithm[J].

2023,283:116902.

[6] Jiang Y, Liu X, Zhang L, et al. High Temperature

Energy Conversion and Management,

Cooling and Low Temperature Heating in Buildings of

EBC Annex 59[J]. Energy Procedia, 2015,78:2433-2438.

[10]

[11] &

[12]

[13]

[14]

[18]

Thu K, Saththasivam J, Saha B B, et al. Experimental
investigation of a mechanical vapour compression chiller
at elevated chilled water temperatures[J]. Applied
Thermal Engineering, 2017,123:226-233.
Ukai M, Tanaka H. A case study of a pilot system with
gas-engine heat pumps and a desiccant air handling
system using higher chilled water temperature in
Japan[J]. 2022,201:
117817.
W e, X1 B, 200, A AR VAL B VA VR K R SR ZE 4 A
B 3G A PE[I]. B AR AR A5G T82,2015(3):94-101.
FAEM BRI ILFHT, 5 AR 2 K R W A
Bl e LR []. 0% 38 7 10,2023,53(8):31-39.

B AR AR S B CGE=RO [M]AEs T E
SEF TV B ik, 2011:180-185.

Sun Y, Xue H, Wang W, et al. Development of an

Applied Thermal Engineering,

optimal control method of chilled water temperature for

constant-speed air-cooled water chiller air conditioning

systems[J]. Applied Thermal Engineering,
2020,180:115802.
o 08 e 5 A7 A TN ) AR A S R R T RE B AL D).

GrR AR AE,2017.

Lee K, Cheng T. A simulation—optimization approach for

energy efficiency of chilled water system[J]. Energy and

Buildings, 2012,54:290-296.

Shao L, Yang L, Zhao L, et al. Hybrid steady-state

modeling of a residential air-conditioner system using

neural network component models[J].

Buildings, 2012,50:189-195.

BT S AR A A A 7R TR A ol ¥4
FE[[D]. A6 5T AL R A I K 2%,2019.

Lv R, Yuan Z, Lei B, et al. Building thermal load

Energy and

A it 425 il SHE W

prediction using deep learning method considering
time-shifting correlation in feature variables[J]. Journal
of Building Engineering. 2022,61:105316.

Balogun A, Tella A. Modelling and investigating the
impacts of climatic variables on ozone concentration in
Malaysia using correlation analysis with random forest,
decision tree regression, linear regression, and support
vector regression[J]. Chemosphere. 2022,299:134250.
PRS2 T7i5 G RO [M]AB I R 2 AR
#1:,2019:80-85.



