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Abstract: The parallel chiller energy consumption of central air-conditioning systems is very large, improper operation will great-

(1. Xian University of Architecture and Technology, Xian

2. Northwest Architectural Design and Research Institute, Xian

ly increase energy consumption. Aimed at the optimal chiller load (OCL) problem, an improved whale population optimization algo-
rithm is proposed to solve the continuous nonlinear optimization problem. Firstly, in order to make the search space of the subsequent
iteration more accurate, the chaotic mapping is used to initialize the population, so that the initial solution evenly spread across the so-
lution space. Secondly, the variation index is introduced to improve the convergence factor and balance the relationship between local
exploration and global exploration. After that, sine and cosine are introduced to make the algorithm converge to the global optimal so-
lution, and preventing the premature convergence of the algorithm and improving the convergence accuracy of the algorithm. Finally,
the performance of IWOA algorithm is evaluated by two typical cases, and compared with other optimization algorithms that applied to
the OCL problem, the results show that the IWOA algorithm is an effective method by solving the OCL problem. In addition, the

comparison of the algorithm performance shows that the IWOA algorithm provides a better solution than other optimization methods

applied to the OCL problem in terms of convergence speed and power consumption.
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BKPLA R T b, IWOA BILEARRTH R T 5 GA,
PSO. TFODPSO % ¥: 4 L 7T 5 fig 0. 95~159. 79 kW, 4%
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R MR P/kW R MI%E P/kW R MIE P/kW R BT P/kW
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2 160(90%) 2 L9323 1590. 96 0.970 0 1583.81 0.974 8 1 583. 80 0.972'1 1583.80
3 L9632 1. 000 1. 000 1.000 0
1 L7017 0.660 1 0.659 2 0.666 9
1 920(80%) 2 L7953 1 406.03 0.860 0 1 403. 20 0.858 5 1403.19 0.853 9 1403.19
3 .903 4 0.880 0 0.882 3 0.879 3
1 L6900 0.600 0 0.600 0 0.595 4
1 680(70%) 2 678 3 1 250.06 0.740 0 1 244. 32 0.740 0 1 244. 32 0.744 5 1 244,32
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1 L6207 0.760 6 0.722 6 675 7
2 L7742 0.6555 0.656 3 684 7
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6 L7595 0.683 6 0.716 5 L7410
1 .809 9 0.659 1 0.642 7 . 642 3
2 547 4 0.579 8 0.562 5 .562 0
3 .987 8 0.999 1 1.000 0 .000 0
6 096(80%) 4 185, 4 147.69 4143.71 4 143.71
4 .962 4 0.997 9 1.000 0 .000 0
5 .989 7 0.992 1 1.000 0 .000 0
6 .502 9 0.571 0 0.716 5 L5957
1 L5797 0.771 3 0.557 7 .000 0
2 L5621 0.771 7 0.469 2 0.714 8
5 717(75%) & SALL 3 940. 5000 3921.07 1. 0000 3904.75 1.000 0 3 842.55
4 .790 8 0.999 1 1.000 0 1.000 0
5 L9951 . 000 0 1.000 0 1.000 0
6 .6339 718 7 0.472 5 0.793 6
1 .583 1 641 8 0.672 6 0.000 0
2 L5767 0.662 1 0.595 5 0.583 1
5 335(70%) 3 023 0 3 706. 0.330 1 3 642.55 0-595 5 3 625.77 1. 0000 3 546,43
4 .949 7 990 6 1.000 0 1.000 0
5 L9521 999 0 1.000 0 1.000 0
6 L6207 0.580 6 0.637 4 0.622 1
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