srL AP E 56, 2023, 31(10)
|1’1 -L-I-Emﬁ Computer Measurement & Control * 263 -

TEHS 1671 - 4598(2023)10 - 0263 -10  DOI;10. 16526/j. cnki. 11—4762/tp. 2023. 10. 040 hE4 %S TP391. 9 SCHRARIRAD ;A

ETF# AN TESEZER VRV TEEK
0l B T 2= Hl] R 5k B

MRt, 9% %, 7 #
(PR AR R BB AR S TR, 9% 710055)

FEEE B0k B I L e D T S P ke 2 R B RE i R A T S A B YRR B LA SR L o 4 A 4 4 LA 8 R A 194 ) e
P T — ol T ) 2 A R R B A T SR e A N s USRI AT VRV SRS MR R, o B A S Y
B FORETY L S R RO AT . I X A5 T A v VR AT B AIE 5 B o 3 T A (] A O MR A ) VRV SRR A L. i
LI BE S A IR 15 22 HAR R AR B . (I f 1 A DA 9 2 e 30 2 9 52 B o 3 5 91 42 L s L ) 1 289 4l 2 LA B 50 45 2R 45 T 0 TP 68 3880l
AT R N e s BN T BB o U Ae ek, BP XTI TP E I R IR . SR EZAR . & RS aE BT, FEFRRED
fi AL B Be R ] Hammersley Fp 71 A2 55 249 20 B9 400 46 b 10 LA R 18 B8 0 9 WG SO 2 S5 G 2 748 3R I BER T e 0 28 5 B 7 0 e 15 {3
BAGIRS LS — PRI R MR RS s 12 A A T8 S AR TR . I S AT Rk BT ORI
SR 0 (A T A ORR A R EAT XS L . DUIE B BT SR SR A Rt s SRR AR AR W] O BOHE A T I BT R OR AR S Y 45 R A AR
iEFHFﬁiﬁf*ﬂ‘]%#?ﬁayﬁﬁm%ﬁiﬁﬁ*ﬂi%% 83. 100 3 EL¥ ik ih 2% F B/ 8. 362

KB : VRV 250 IREI: WoRm AL ok N T S5 S

Demand Response Power Reduction Strategy of VRV Air Conditioning
based on Improved Artificial Hummingbird Algorithm

CHEN Yufei. YAN Xiuying, MEN Qi
(School of Building Services Science and Engineering, Xi’an University of Architecture and Technology,
Xi'an 710055, China)

Abstract: A power reduction-based demand response regulation strategy for air conditioning temperature staging is proposed to ad-
dress the problems of wasteful energy use caused by users’arbitrary adjustment of air conditioning temperature setpoints and imprecise re-
sponse to grid control commands on the demand side during the summer peak electricity consumption. Taking an office building VRV air
conditioning as the research object, a physical simulation model of office building VRV and a mathematical model of power consumption
are established and validated. A optimization model is proposed for VRV air conditioning indoor units temperature staging control based
on different comfort levels and incentive tariffs, with the optimization objectives is to minimize the average deviation between the actual
power and the target value of the air conditioner during the regulation period and to minimize the incentive compensation cost of the load
aggregator to the user. The artificial hummingbird algorithm is selected as the optimization algorithm. To address the shortcomings of the
algorithm, such as slow search speed, low accuracy of the search and easy premature convergence, the Hammersley sequence is used in
the population initialization stage to generate a more uniform initial population to improve the convergence speed and accuracy of the algo-
rithm, and the Gaussian variational operator is used in the search The Gaussian variation operator is used to perturb the hummingbird po-
sitions in the search phase to further enhance the exploration capability of the algorithm. The improved artificial hummingbird algorithm
was used to solve the model and compared with the results of the artificial hummingbird algorithm, the particle swarm algorithm, the
grey wolf optimization algorithm and the whale optimization algorithm, to demonstrate the effectiveness of the proposed strategy; The
model is solved using Improved Artificial Hummingbird Algorithm and compared with the optimization results of four optimization algo-

rithms, namely artificial hummingbird algorithm, particle swarm optimization algorithm. grey wolf optimization algorithm and whale opti-
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mization algorithm, to demonstrate the effectiveness of the proposed strategy. The experimental results show that the improved artificial

hummingbird algorithm can improve the power regulation accuracy by up to 83. 1% and reduce the incentive cost by 8. 36 % while ensu-

ring user comfort.

Keywords: VRV air conditioning; power reduction; demand response; improved artificial hummingbird swarm algorithm; incen-

tive electricity price
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