Open Journal of Natural Science BH#R%}2£, 2023, 11(3), 324-330 Hans Xl
Published Online May 2023 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0jns.2023.113038

ET “RAEH NEBHAERRIRSEY

# FY R O&E, u %Y

RSB LS R RS R, WIS ML
EBR Ly X AR A RO A e R RO IR 2 R e, W ML
SHCTFBOR BRI, IR ML

Weks H . 20234F1H 120 FHER: 20234F4H28H: KA HM: 20234F5H8H

it

HE

“BRATEA” EBRE R ARES G, RN ERRWEARIER, SOTRI TR KE
REEHREARTHE . ZXELT BEFAER R + b7 ZEAATE, R ERBRENRILEE
RIRAES, AR, TR, AN, RE. BNERMRT), THRRER EER A ASCRE T Rk
+ OB WEARBEFER, RANHAMEBXFEERERBIRE DGRBS, BRELENI R
BRER. ATTAARET “HIK + Rl REEMA EFHR” REX, EH HERIELL + Rk
72+ KRR = RE, WR T AR R LR A R R BB

XK ia

ROEEA, BIER, hiREE

Research on Self-Cycling Photovoltaic
Agricultural System Based on
“Agro-Light Complementarity”

Lei Guol2, Yan Guo3, Jing Hul2

'School of Physics, Electronics and Intelligent Manufacturing, Huaihua University, Huaihua Hunan

2Key Laboratory of Intelligent Control Technology for Wuling-Mountain Ecological Agriculture in Hunan
Province, Huaihua Hunan

3Training Department, Huaihua Open University, Huaihua Hunan

Received: Jan. 12", 2023; accepted: Apr. 28", 2023; published: May 8", 2023

Abstract

As a deep combination of photovoltaic and agricultural industries, “agriculture-light complemen-
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tary” not only inherits traditional agricultural technologies, but also provides strong technical
support for sustainable agricultural development. In this paper, a self-cycling and replenishment
“agriculture-light” comprehensive utilization platform is established. Photovoltaic power genera-
tion is used as the power supply of agricultural greenhouse to provide electricity for irrigation,
lighting, ventilation, heat preservation, monitoring, etc., so as to realize self-cycling and replenish-
ment of energy. This paper puts forward a new mode of coordinated development of “agriculture”
and “photovoltaic”, and makes full use of the abundant solar and thermal resources in western
Hunan to build photovoltaic greenhouses and reduce the dependence on foreign vegetables in
winter. This study has established an “energy + agriculture” demonstration base and a “near zero
carbon” demonstration zone, realizing the integration of “clean energy industry + agricultural
production + leisure agriculture” and exploring new ideas for the integrated development of agri-
culture and new energy industries.
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2021 £ 10 A 24 H, ESEEENK (2030 SERTHEIEITIITR) » BI#fE L, 2R RO RmE
WA, HEEAOCE AN, OBk + Bk o U R + W7 SR AR 1], 2022 4
2 A 11 Hy ESFBEETA A DU T HEBEAO AR BUACH MR AR IE R, 372t ZE DA ] BB A 3 OGRS
R J, HESEAAT A=W SR REIR 22 S A A IR S AT P2 RER O A (0 A A T 03t RE R A A 2R (2]
FEEZ AL M H SRS T, JeRARE R, “AOeEAN OBk + Bl SRl
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1839 4F, JAEMHEER AE VST $/RAERT IT i R R LR RO U JE 7 R LR, XA R iR 2
N OEERITHRL” [3]. RKEEF A HARRLEE SRP 2 MREGE —FAFR TIREGKERS
B AT Hybrid2, 205 HEAFIhRE K, I KOG EAN R G RIS AT AT AR e R, E R AR K
FLRGEAE K K BH B4R S B S5 2 MU TS B BHIS AT 4, ORI REF L — 4R REIZAT 8760 /NN A4S
[4]. Marion S5 AFE CRTREVRIETR) 288 PR A SR, 70WT TOLIRA R NRIRBERIREm, I iRk B
IR 5T 7 E[5]. Reparaz SEAECARFIATYER fZ, XERPHAEAR -EIBEARZR, A5 HZ A [f5¢
ARHATIAE T, IS AR R HGE IR 5 R0 B 038 ORBEAT 1IN [6]5 Branker <5 A BEJR AR B AU HE LA
AT TIAGN, SRR T REE LA IIPFONMA R ([7]; Lee (2015)IE X LUBT 755073, XA FEARG IR
LI RS, SRR 5T 2 AL 2 20 B S RAL SR 1 BAR I [8]s B 5 MBUR A e Rk
MR MR, X BREDEAR I A R RT S HEAT 1 00, JF46 PR s A AR ek 3 R e it e AR
b BRI A R A T B [9]; WAL AR NG 2 A B E P S R B ORI R Ik A R IR
AR JETT VAT 1 3 Hr (101 SRR B B DG AR B I A e DI REREAT TR 45, SRR $R =0,
RO E S, gl PR A BMIER, B ) oy e R SR A b 2 e iR
AR — KK EHEaB[11].
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Figure 1. Schematic diagram of the design scheme of “complementing agriculture and light”
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Figure 2. Self-circulation diagram of “agricultural light complementation”
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Figure 3. Schematic diagram of solar photovoltaic ar-
ray spacing
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Table 1. Electric energy self-cycle test of “agro-optical complementary” system
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