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Fig. 2 Monocrystalline greenhouse
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Fig. 3 Polysilicon greenhouse
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Fig.5 Photovoltaic panels and glass panels
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Fig. 6 Change of light intensity of different

photovoltaic greenhouses

=1 AEFRFARREAEBETL
Table 1 Change of light intensity of different photovoltaic greenhouses
IREEE R IR TR RE FeHREREE<C3 000 1x R

Greenhouse type Average maximum intensity/Ix Average minimum intensity/lx Days of light intensity<{3 000 lx/d

CK 5513.42 2 936.53 3

Gl 4 222.91 2 041. 86 17

G2 3933.42 1989.43 22

G3 4 753. 64 2 458.21 9

2.2 ARFXKRFEBEZEBERELS
2.2.1 AREPERHEEERBHE
mA 7 5L.CK B H PSR ER K. &S HE

719.11 °C L, BAR{E R 11. 87 °C; Hik K G3. &5
ik 17. 05 °C, AR K 9. 26 C; HKkN GL,
=R 15.05 C. & K(E R 8.26 C;&/NHA G2,
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Fig. 7 Change of air temperature of

different photovoltaic greenhouses
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Fig. 8 Change of soil temperature of

different photovoltaic greenhouses

*2 AERRARIRESBETN
Table 2 Change of air temperature of different photovoltaic greenhouses
AR TR TR ARTFHRIR BAPFHSR RIBS CHRE
Greenhouse Mean maximum Mean minimum Daily mean Night mean air Days of temperature
type air temperature/C air temperature/“C temperature air/°C temperature/“C air<<5 C/d
CK 18.12 12.21 16. 69 9.16 —
Gl 13.97 9.29 11.98 8.17 18
G2 13.12 8.81 11. 56 7.98 21
G3 15. 57 10. 29 12. 86 8.23 16
%3 TR AR E R
Table 3 Comparison of soil temperature of different photovoltaic greenhouses
AR 1 B R iR iR AR HR PR Al RS CE iR HIR<13 CRHE
Greenhouse Mean maximum Mean minimum Daily mean soil Night mean soil Days of soil
type soil temperature/C soil temperature/C temperature/ C temperature/ C temperature<<13 C/d
CK 16. 48 11. 89 14. 89 14. 58 9
Gl 14.73 10. 27 13. 48 13.32 22
G2 14,42 9.76 13.22 13.13 24
G3 15. 31 11.13 13.51 13.43 21
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Table 4 Change of humidity of different photovoltaic greenhouses
HEER I EIRE TR E BRI R WE<65URE
Greenhouse Mean maximum Mean minimum Daily mean Night mean Days of humidity
type humidity/ % humidity/ % humidity/ % humidity/ % <65%/d
CK 47,57 40. 28 43. 36 53. 38 —
Gl 58. 89 49.07 53. 56 67.98 13
G2 61. 65 50.08 56. 89 72.85 17
G3 54. 09 44. 67 51. 23 64. 33 15
2.4 TEARKMBE=RBEESHEREERE  BOOHKN GLE/NMIN G, 4UFRERAN

247
HRSHUEBEL.GlEERARR. N
1924 70 - m 2, HR G G3. B UCH G2, /s 7Y
RAKEI CK. BUE KB IIREREA G3, HiK
N GL AR G3, WAMFER 1%, G2 Br & E AR

GI>G2>G3>CK, {82, B G3 fiit i K,
#718.23 kg » m™2,H kK G,y 17.19 kg » m 2.
LEIRR T B AR X RESRI R W, JE
B=EBAf .

x5 RREZBRBHRBEREER
Table 5 Photovoltaic panel parameters and greenhouse construction costs
=LA #iEH A HET® HAKE s J=8::3 HFTER HAFE A IR R
Greenhouse  Construction cost  Rated Length of Width  Thickness Area of Weight of Weight per unit area of
type /(JG * m—2) power/W subassembly/mm  /mm /mm subassembly/m?  subassembly/kg  subassembly/(kg + m—2)
CK 535 - 1500 1000 3.0 1.50 7.5 5. 00
Gl 1924 100 1650 950 7.7 1.57 27.0 17.19
G2 1233 250 1640 992 40.0 1. 63 19.5 11. 96
G3 1500 63 1245 635 7.5 0.79 14. 4 18. 23
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Change of Winter Indoor Environment of Greenhouse of
Different Photovoltaic Materials in Ningxia

YE Lin, LI Jianshe, ZHANG Guangdi, QI Zhenxia, XU Fan, ZHANG Xueyan
(School of Agriculture, Ningxia Uniersity/Facility Horticulture Engineering Technique Center of Ningxia/Research
Center for Technological Innovation of Facility Horticulture Ningxia(Ningxia Uniersity) , Yinchuan, Ningxia 750021)

Abstract: Amorphous silicon greenhouse, monocrystalline greenhouse, polysilicon greenhouse were
used as research objects, and common glass greenhouse was used as the control. Greenhouse
environment recorder was used to record the changes of illumination, temperature and humidity of the
main environmental factors in the greenhouse in winter. In order to explore influence of different
photovoltaic materials of greenhouse environment, screening photovoltaic greenhouse was suitabled for
Ningxia area climate characteristics and production facilities. The results showed that the light
intensity and temperature of different PV materials showed as,common glass greenhouse>amorphous
silicon greenhouse > monocrystalline greenhouse ™ polysilicon greenhouse; humidity size showed as,
polysilicon greenhouse”>monocrystalline greenhouse™amorphous silicon greenhouse™common glass
greenhouse; the construction cost showed as, monocrystalline greenhouse™ polysilicon greenhouse ™
amorphous silicon greenhouse ™ common glass greenhouse. In summary, from the perspective of
production facilities, compared with monocrystalline greenhouse and polysilicon greenhouse,
amorphous silicon greenhouse transmission rate was high, illumination, temperature decrease,increase
of humidity range was small, light, temperature and humidity can ensure the basic needs of
horticultural crops in greenhouse environment, and compared with monocrystalline greenhouse and
polysilicon greenhouse. Amorphous silicon greenhouse low cost, compared with ordinary glass
greenhouse and power generation, versatile, cost-effective. Therefore, amorphous silicon photovoltaic
greenhouse suitable facilities of agricultural development requirements in Ningxia.

Keywords: photovoltaic; greenhouse; environment ; Ningxia



