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Study on Load Distribution Model of Chillers
Based on MSTSO Algorithm

WANG Huaqiu, LI Letian
(School of Liangjiang Artificial Intelligence, Chongqing University of Technology, Chongqing 401135, China)

Abstract: To reduce the operating energy consumption of air-conditioning systems and optimize the load distribution of chillers, a

multi-strategy improved tuna swarm optimization algorithm (MSTSQO) is proposed, A golden sine foraging mechanism and non-linear

inertia weights are introduced to enhance the algorithm’s ability to locate the optimal solution globally. A honey badger random search

strategy is used to help the algorithm stronger performance to jump out of the local optimum. A bi-directional long short-term memory

(BILSTM) network is used to build an energy efficiency prediction model and predict the coefficient of performance (COP) of each

chiller, while the MSTSO algorithm is used to optimize the initial parameters of the network to obtain the best training results. A

BILSTM-MSTSO energy consumption optimization model is proposed to reasonably allocate and optimize the part load ratio (PLR) of

multi-chillers. The experimental results show that the optimized BiLLSTM prediction model has higher prediction accuracy, and com-

pared with other intelligent optimization algorithms, the MSTSO algorithm can reduce the energy consumption and maximize the oper-

ating efficiency of chillers .

sumption of multi-chillers.

Therefore, the BILSTM-MSTSO intelligent model can be used to predict and optimize the energy con-

Keywords: multi-chillers; load distribution; tuna swarm optimization algorithm; bi-directional long short-term memory network;

energy consumption optimization
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JIN 5 VU TR 0 Ak SR AR R o

[l i > B B UL Hb 3 MSTSO-BILSTM 4 1 2% 1 R
¥ JE 4G BILSTM, BiGRU™Y D) K B[] & AL M 4% TCN 5 H,
AT, i, MSTSO-BILSTM {440 5691 48 2 50 i 4k
Bk S0 T 485 BILSTM K BiGRU (%) I % 3 R ¥ K
0.05, FRJKJZT mEIHR 105 TCN Mplha 2 R 55w %
B FHHR 0,05, 4 Fh L EEAT 500 f kISR, 4k
XA RN 5 BiR .

F 5 MR

HEL TR RMSE MAPE

TCN 0.054 2 0.713%
BiGRU 0.057 0 0.726%
BiLSTM 0.062 1 0.751%
MSTSO-BiLSTM 0.041 4 0.644%
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G i (CL) FgR i 90%. 80%. 70%. 60, 50% Kk
40% . fg 47 AR PR BE X HL. AR SO SR i £ 5 9k
(WOA) FIngy B 8 343k (CHHO) ™ #5 6 % 7K HLLL 14 43
T ASE Y, Sy B LA i Jr B A O Ak O g S v K LA IE AT 3K
RIFETE 6 N1 A0 A 0 ¥ 7K HILAL B4 43 B 45
JR AP I LLR F MSTSO B3k 1 T80 R 1

26 JE/R THEANF LOUT 3 FRA M TRAILE R . NP AR
MEE H, SRA MSTSO 55k 19 i fif o BL 45 SR8 F WOA DL K
HHO. 5 WOA Skt ., MSTSO 8 ik i 55 8 GE #E 43 51
WAT 1.97% (9 648 RT), 3.12% (8576 RT), 2.10%

6 W IRHLLL AT 3 T 45 4

CL/RT | chilleri PLR WOA/COP P/kW PLR HHO/COP P/kW PLR MSTSO/COP P/kW
1 0.985 6 5.021 0.640 0 5.088 0.928 1 5. 044
9 648 2 0.894 9 5.053 0.861 4 5.056 0.975 8 5.044
1940.1 1926.3 1901.8
(90%) 3 0.746 1 4.995 1.000 0 5.071 0.918 4 5.048
4 0.999 9 4. 889 1.000 0 4. 889 0.812 0 5. 148
1 0.688 8 5.096 0.4745 4.871 0.660 2 5.092
8 576 2 0.332 0 4.681 0.770 8 5.060 0.952 9 5.046
1725.4 1720.1 1671.6
(80%) 3 0.988 0 5.068 0.874 0 5.035 0.997 5 5.070
4 1.000 0 4. 889 0.963 6 4.941 0.593 8 5.364
1 0.474 0 4.870 0.364 4 4.626 0.567 7 5.071
7 504 2 0.964 0 5. 045 0.839 5 5.058 0.608 1 4.986
1497.1 1496 1465.7
(70%) 3 0.906 1 5. 045 0.717 7 4.984 0.9255 5.050
4 0.468 5 5.008 0.813 7 5.146 0.624 6 5.354
1 0.752 4 5.095 0.914 7 5.049 0.7353 5.098
6 432 2 0.300 0 4.641 0.367 6 4.725 0.391 7 4.754
1311.5 1307 295.2
(60%) 3 0.998 9 5.071 0.714 3 4.994 0.814 7 5.018
4 0. 300 0 4.325 0.403 5 4.733 0.434 2 4.861
1 0.719 1 5.100 0.417 8 4.741 0.589 5 5.077
5 360 2 0.526 0 4.904 0.377 1 4. 737 0.433 3 4.802
1122.0 1118.3 1104.6
(50%) 3 0.535 8 4.705 0.837 3 5.024 0.616 3 4.906
4 0.300 0 4.325 0.300 0 4.325 0.368 4 4.590
1 0.549 9 5.054 0.666 4 5.093 0.373 5 4. 644
4 288 2 0.548 6 4.928 0.311 2 4.655 0.300 0 4.641
951.3 950. 5 919.1
(40%) 3 0. 300 0 3.772 0.381 0 4.039 0.584 8 4. 881
4 0.300 0 4.325 0.300 0 4.325 0.300 0 4.325
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