CL PRI ST AR A SRR

“”u%'l/'i % 5

C ONTROL DECISION

ET 2R BUEEREE REENHBAVL R ZE TR
T, B ER, B2 E, BB, E=

FIHASLC:

TRBL A I B2E ZE A S SR . ET S MGE R AR S R SR A IR B ML AR LT BEOLARID). Fiil S5 TRIEE, 2024, 39(6):
1810-1818.

TEZR L View online: https://doi.org/10.13195/j kzyjc.2022.1554

TRAT RE RSB A HAN SCEE

Articles you may be interested in

FET AR AL B IR AL S AL

Load distribution optimization of parallel chillers based on improved firework algorithm

S, 2021, 36(11): 2618-2626  hitps://doi.org/10.13195/j.kzyjc.2020.0823
A Cirele B S FIZRAE /N LG R 0] 27 > 1) i g A Ak Sk

Whale optimization algorithm for embedded Circle mapping and one—dimensional oppositional learning based small hole imaging

Pl 53k 2021, 36(5): 1173-1180  https://doi.org/10.13195/).kzyjc.2019.1362
BT AT PR R Rk

Harmony search algorithm based on dynamic behavior selection

PR 53 2021, 36(3): 577-588  https://doi.org/10.13195/).kzyjc.2019.0597

BT A I IEAS AR AR
Grey wolf optimization algorithm based on adaptive normal cloud model

PEfl 5P, 2021, 36(10): 2562-2568  hitps://doi.org/10.13195/j kzyjc.2020.0233
SRR Ak ) R e SRR A T B TR

Improved fruit fly optimization algorithm for solving constrained optimization problems and engineering applications

PR 55 2021, 36(2): 314-324  https://doi.org/10.13195/).kzyjc.2019.0557


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2022.1554
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0823
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1362
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0597
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0233
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0557

W 39% 456 Wi % 5 2 K Vol.39 No.6
20244 6 H Control  and  Decision Jun. 2024

ETZREERERRBANFHKRINARETIREMIL

TEAN IR, RF2 Rl 7 K

(1. P @SR (5 B 58H TR, 764 7103005

2. PHR @SR RS @R &R 5 TR YR, 7% 710000)
7 OE: HXIHFBRA LR G AU o FC AL ) R, S — R T 2 SRS I SO R R B, DL R G RN AR
W E R, DL LIS 43 ufar 22 9 A AR B kAT SRAR. 72 S0k S0E b, 8 6, B SR RR 4248 2R B0 A i 1 o =
7 HLAN S SY 108, 51 NIR I AU LD Ar B AT AR A SR 5, B0 BB &) B30 S 300 220RS FEE AR 1 1) R, 32 HE K R
TRERE T R B TN R I AL BB A 3, S SVE I SRR L. D T e S SE KB N R A AR,
SEERBE SRR PR B S AT A PR B 2 P 1 R T AR AR R R v SR R SO s e, IR R A K
SN % P 5 HH B A P R AT VE AR, I 5 FA B B2 B, oSO I R AR 4 R VA AE S M9 v dgt v 3 ) RTH B

KHEIR: Tl WRE; RRERREMS; WRITPY R TRERE RBERE

FE5S S TP273 MERPRSAS: A

DOI: 10.13195/j.kzyjc.2022.1554

IR THEH, B R E, % BT 2 WG U R 8 R BN B TLR SR T R4 [7]. #HH 5 U3R,
2024, 39(6): 1810-1818.

Optimization of parallel chillers system based on multi-strategy improved
sparrow search algorithm for energy saving

YUJun—qilT, XUE Zhi-lu*, ZHAO An-junQ, YANG Si—yuanl, ZONG Yue'

(1. College of Information and Control Engineering, Xi’an University of Architecture and Technology, Xi’an 710300,
China; 2. College of Construction Equipment Science and Engineering, Xi’an University of Architecture and Technology,
Xi’an 710000, China)

Abstract: Aimed at the optimal chiller loading problem in parallel chillers systems, a multi-strategy-based improved
sparrow search algorithm is proposed. The aim of the optimization problem is to minimize chillers power consumption,
and the partial load ratio of each chiller is used as the optimization variable. In the improved algorithm, firstly, the chaotic
sequence mechanism is introduced to improve the quality and diversity of the initial solution. Secondly, in order to enhance
the optimization accuracy, the speed concept in the particle swarm algorithm is proposed to update producer position. To
avoid the algorithm from falling into a local optimum for a long time, the following strategy of the wolf pack algorithm
is combined to update scrounger position and adjust the individual weight adaptively to improve the convergence speed
of the algorithm. Finally, two test cases are selected to confirm the performance of the proposed algorithm in detail,
and compared with other commonly used algorithms, the improved sparrow search algorithm can save up by 17.8 % and
23.97 %, respectively. By using the actual system simulation platform, it is verified that the improved algorithm has the
advantages of fast convergence, short running time and good robustness.

Keywords: load distribution; energy-saving; sparrow search algorithm; chaotic sequence; particle swarm algorithm;

wolf pack algorithm
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T N AR A B AR L (improved invasive weed
optimization, EIWO) F T~ 3K fit b A Ak 17 8, AR 4 1 3
Tl SRR S A5 B T ks, HL R A8 s B R R 2
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1 100.95 818.61 —973.43 788.55 800
%4 1 2 66.598 606.34 —380.58 275.95 800
3 130.09 304.5 14.377 99.8 800
1 104.09 166.57 —430.13 512.53 450
2 —67.15 1177.79 —2174.53 1456.53 450
.
I 3 384.71 —779.13 1151.42 —63.20 1000
4 541.63 413.48 —3626.50 4021.41 1000

32 SEMR

I 7 R LS 0 R P 200 4K S0,
R L5 BT 2 B0 R4 SR, T4 R I B L6 4
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30 AL SIS AF B T AN R SO T I8 4T 45 R
MISSA LRI Z8UE . S /IME S H 338 a3k 2 fir
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1T T =50 . MISSA HIE IS EE W3R 3 B,

R2 TESHEETHIMISSABERMRERITEL

41 1 (960 RT)

24512 (1 740 RT)

n P ST
I/ ME P e/ MA S|
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0.4 0.85 692.25 692.38 998.53 998.54
100 0.2 0.85 692.26 692.65 998.53 998.56
0.4 0.85 692.25 692.52 998.54 998.55
150 0.2 0.85 692.26 692.81 998.54 998.55
0.4 0.85 692.26 692.63 998.54 998.58
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%4 GA.PSO.IFAEMISSA TEEH| 1 hERER T
GA (A) PSO (B) IFA (C) MISSA (D) FEP/kW
R AIFS
PLR P/kW PLR P/kW PLR P/kW PLR P/kW D-A D-B D-C
0.8050 0.7300 0.7253 0.7245
2160 (90 %) 2 09323 1590.96 0.9700 1583.81 09747 1583.81 09755 1583.80 —7.16 —0.01 —0.01
3 0.963 1 1.0000 1.0000 1.0000
0.7017 0.6600 0.6591 0.6642
1920 (80 %) 2 0.7954 1406.03 0.8600 1403.20 0.8585 1403.20 0.8564 1403.20 —2.83 0.00 0.00
3 0.9035 0.8800 0.8825 0.8794
0.6900 0.6000 0.5962 0.6009
1680 (70 %) 2 0.6784 1250.06 0.7400 1244.32 0.7450 124433 0.7435 1244.32 —5.74 0.00 —0.01
3 0.7318 0.7600 0.758 8 0.7556
0.5217 0.0000 0.0000 0.0000
1440 (60 %) 2 0.7407 1107.75 0.8900 993.60 0.8853 993.60 0.8856 993.60 —114.15 0.00 0.00
3 0.5381 0.9100 09147 09144
0.4882 0.0000 0.0000 0.0000
1200 (50 %) 2 0.4437 971.21 0.7400 833.58 0.7430 832.33 0.744 8 832.32 —138.89 —1.26 —0.01
3 0.5682 0.760 5 0.7570 0.7552
0.3055 0.0000 0.0000 0.0000
960 (40 %) 2 03185 842.18 0.5700 692.25 0.5700 692.25 0.5748 692.25 —149.93 0.00 0.00
3 0.5764 0.6300 0.6300 0.6252
%5 GA.PSO.IFAEMISSA TEEHI2 hE KL R
GA(A) PSO (B) IFA (C) MISSA (D) HE P/ kW
ARHER WS
PLR P/kW PLR P/kW PLR P/kW PLR P/kW D-A D-B D-C
1 0.9925 0.9900 0.9913 0.9903
2610 2 0.9487 1862.18 09100 1857.30 0.9059 1857.30 0.9094 1857.28 —4.90 —0.02 —0.02
(90 %) 3 1.0000 1.0000 1.0000 1.0000
4 0.7366 0.7600 0.7563 0.7551
1 0.8611 0.8300 0.8287 0.8234
2320 2 0.8132 1457.23 0.8100 1455.66 0.8054 1455.66 0.8025 1455.66 —1.57 0.00 0.00
(80 %) 3 0.8809 0.9000 0.8967 0.9000
4 0.6859 0.6900 0.6880 0.6884
1 0.6592 0.7300 0.726 1 0.7314
2030 2 0.760 5 1183.80 0.7400 1178.14 0.7400 1178.14 0.7396 1178.14 —5.66 0.00 0.00
(70 %) 3 0.7557 0.7200 0.7217 0.7184
4 0.6360 0.6500 0.648 6 0.6497
1 0.5956 0.6000 0.603 6 0.6099
1740 2 0.698 2 1001.62 0.6600 998.53 0.6577 998.53 0.6605 998.53 —3.09 0.00 0.00
(60 %) 3 0.5710 0.5600 0.5647 0.5620
4 0.5874 0.6100 0.6077 0.6063
1 0.5962 0.6100 0.6070 0.6075
1450 2 0.3636 907.72 0.0000 820.07 0.0000 820.07 0.0000 820.07 —87.65 0.00 0.00
(50 %) 3 0.4423 0.5700 0.5683 0.5694
4 0.5758 0.6100 0.608 6 0.6072
1 0.3335 0.0000 0.0000 0.0000
1160 2 03157 856.30 0.0000 651.07 0.0000 651.07 0.0000 651.07 —205.23 0.00 0.00
(40 %) 3 0.3246 0.5600 0.5551 0.5543
4 0.5436 0.6000 0.6049 0.6057
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