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Fig.1 Calculation flow of radiation distribution method
F1 RREEFESHY
Tablel Main parameters of PVG

ZH Parameters Bl Value

K, 0.17

K, 0.98

P/ (MJ/m?) 18.93

t/h 800

E,/(kW+h) 8432.4

E,/(kW-h) 3434.6

Q/[Jt/(kW+h)] 0.42

Q./[7t/(kW+h)] 0.78

Q,/[76/(kW-h)] 0.39

Q,/J775/1) 0.2

PAR,,, 1200

PAR,,;, 650
0 38° AP-PVG Rt (9 A VR K /v 3% (Apium gra-
veolens 1..) , He PAR 54k 6 B2 o 554, 6 I HE
4[0.2,0.8], G A 2=0.6
2 FERESW

2.1 AP-PVG F I8 K iF

FHIBCF R T H Matlab 40 5 3 HE T, % &
RSN KT AP-PVG AU SR DL TR gt , 11825
R 2 Fr . BB 2007 PVG L5845 5 AP-
PVG M HRAFFC 7 He R b6 3R Bl Al A 7= R
SYTC 7 L3N, W as A M R A . 3 R R B 3
B RRAED A% AL, B0l AR 7 3 s AR,
TE i K H OGSO R R B R K. X5 B
SRR E s A AU TR R IR % )
WG MR, S PVPG-PVG LR 5 Fbik
0.8, PVG B AR%G 45 15 4.46 J7 T, M EL T AP-PVG



%5 5 PR AE: TR

REEtyip €T NP INT W N L2 E N B W RN 265

i H 0.8 I 2 R 25 (3.06 J7 78 ) 2078 H1 502, M %k
TR 35 75 T SR, e PV G RAEY e/ HOCH SOE
PR SFHE PAR,,, B, GBS BE 5 LUAE S PVPG-PVG
FIAP-PVG G IRAEC ], PV G BRI 5 i R

4.5¢

4.0p

3.5¢

e
Economic benefit

3.0 L . 3
0.2 0.4 0.6 0.8

ARl A= B A B L
Proportion of light distribution of AP-PVG

2 AP-PVG3ERHE & LE3T PVG &R A MMM
Fig.2 Relationship between the economic benefits of
PVG and the proportion light distribution of AP-PVG
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Fig.3 Impact of different crops on
overall economic benefits
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Fig.4 Impact of crop prices on overall
economic benefits of PVG
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Fig.5
on overall economic benefits of PVG
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A solar radiation allocation method for photovoltaic greenhouses
based on optimal comprehensive economic benefits
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Abstract A solar radiation allocation method based on the optimal comprehensive benefits of photo-
voltaic power and agricultural production in photovoltaic greenhouse was proposed to solve the problem that
the unreasonable solar radiation allocation between the photovoltaic power and agricultural production in
photovoltaic greenhouse, resulting in low overall benefits.First of all, a model for the profit of photovoltaic
power, the profit of crop, and the costs of operating and maintaining photovoltaic greenhouses was estab-
lished. Among them, the modified light response model of crop right angle hyperbola was used as the calcu-
lation method for crop yield in photovoltaic greenhouses to closely combine the solar radiation with the yield
and income of crop. Secondly, a mathematical model for the overall benefits of photovoltaic greenhouses
with the goal of optimizing the comprehensive benefits of photovoltaic greenhouses and the constraints of
light intensity in photovoltaic power and light conditions for the growth of crop in greenhouse was estab-
lished. Finally, the benefits of photovoltaic greenhouses under multiple scenarios based on the actual operat-
ing data of a photovoltaic greenhouse in Xinjiang were compared and analyzed. The results showed that the
overall benefit of the photovoltaic greenhouse was the highest when the minimum proportion of effective so-
lar radiation value and the solar radiation allocation of crops in a photovoltaic greenhouse was selected. It is
indicated that the proportion of solar radiation corresponding to the light saturation point of crop can be used
as the maximum overall benefit point for PVG when the cost of renovating and operating and maintaining
the photovoltaic greenhouse is considered and the original structure is not changed. It will provide the theo-
retical support for the design of photovoltaic greenhouse.

Keywords solar radiation allocation; photovoltaic greenhouse; photovoltaic power generation; agri-

cultural production in photovoltaic greenhouse ; optimal comprehensive benefits
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