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Preliminary study on power generation using photovoltaic solar
greenhouse in winter
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Abstract: [Objective] This study explored the practical application and development potential of the
photovoltaic solar greenhouse to improve the design of photovoltaic solar greenhouse. [Method)] The com-
ponents of the photovoltaic power generation system were introduced using a 2 kW photovoltaic solar
greenhouse in Yangling as an example. The generation capacity of entire photovoltaic power generation sys-
tem was monitored using a C based monitoring software. The correlation between total outside solar radia-
tion obtained by a solar radiation collecting instrument and the system generation capacity was analyzed u-
sing Excel. [Result] The generating power of photovoltaic power generation system in January was 0. 618
kW with the maximum daily generating capacity of 9. 544 kW + h and the minimum value of 1. 414 kW - h.
Generating capacity and total solar radiation had a significantly positive correlation,and the correlation co-
efficient in sunny days was greater than in cloudy days. [Conclusion] The 2 kW photovoltaic power genera-
tion system could provide electricity for environmental regulation of a greenhouse with an area of 500 m?®.
This study also provided the theoretical calculation method for capacity of the photovoltaic solar green-
house.
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Fig.1 Outside and inside views of the photovoltaic solar greenhouse

BEKOmMEBEEI10m. 55 4.7 m, )5k 5
3.3 m, KRS Ky 370 Z L A%, AMIR AT 200 mm
JER IR AN 100 mm J& 5% A9 M 2 55 A4 A £
M5 . T R T H IR A A R 2R PC B DYG AR A
AL 3 B R . PC B AR 5l A R Tt 41
PERG AT S 257 A ABUREF T L %P T AL 5 6 31 3E A
RERLM AL E, A K 5.6 m, 58 1.1 m, A PG M A% 3
SIS PCBYEHRBILL 1 2,1 = 3 L] [a)
HARER 4 Yok A PC BHOGAR S 55 . %0004} 1 18 i 38
% R TS A Z IR R TS RL i AT 55 . IR R
LN B

2 Ok R g H

2.1 RREBES

ARG E PR kB RGN 2 iR,
A 5 B < A o i v Y 2 A AT B o 5 7 A
AE - 22 P2 W 30 A8 — AL IS B A3 6 0 ] A i T
. R P A A R R U L A ]
BRI A o o 2 R v H RE AR LS R L T 67 2 T

S 4 A — R AL B 2l 5 T R A

IR INIE R e s AR o R DR S| NN R B
7 IR R G0 KIS — R AL IR BE W R G0 2540
2.1.1 ktanrms & HBRENRREER
SRt e HA RAFE LM 8 R OR 1 AR Sk
b 2K OG AR BB o i B B o A A D AR R T =G
ERL OB EE R TR TIERE. ARG R
24 YAk S ak M AL 2 e MR R R 1 4L 12 4
BN RGN RN 2 kW, Horp R 5wk o i 41 1
A& A 1400 mmX1 100 mm, IE{HINER K 93 W, IE
HHER 73.5 VLB R 111 A,
2.1.2 Fdwd FHMEEF WAMHERE BT
Fo K L BB AL S fh 2 BRAE A fiT T R b 2 B 5
e R RE R ok . AR ORIR & L R BRI
B4 REN 3 doA A 9 H 12 V 200 Ah B IRAE PR IER
Yo A4 7 i L DA AR I Ty 2 4 A R BE Dl 0. 8,
2.1.3 FEH#EET -k CREKBREBANS
L Ah A A A AR 2% A A
s o #4802 G0 AT A BN s ) B4 38 A 5 AR A



553 2

LA SR H OB IRE A TR BCR IR 179

B R S8 Y B A A T AR S AL e

o s AL AR 2 e U AR AL AR P e v B AR A — R

otk A

Cell component

Electric supply

2 AR — R L
Iverter control
all-in-one machine

l

H ot =

Solar greenhouse

A

Rolling machine

# 3) IT &

Electric windows

WM RS
Lighting system

KB — AL L
— Integrated management of

K 2

&t water and fertilizer machine
Battery
HEEERS
—» Environmental monitoring
system

HOBR =R ARG R ER

Fig. 2 Schematic diagram of photovoltaic solar greenhouse

AR L R G0 0N 0 A A o A R 3 A
DIREN — KBy A — KL, REF R AR
JEO8 110V, i 28 By AL TR Ol 220 Vi i 1208 ]
i A DAL AF S22 C AN S49 4887 T 38 0 00 S Al 2k . 4
WA — RSB BE S 3 kW, & R 110
VL HE L 27.5 AR AL 97.5 V,

2.2 WKmE

2.2.1 RezaiX RELKBERIEREHRE T
FELFL P A B TR ok . R 4 Kk H A T A A R A
Windows #:/E R G R A AET A Cif 5 i 2
AR Access a4 B T H S BT & 31 RY 8
B anE 3 s

K 3

Interface of the monitoring software for

JGAR K AL R G I A S T

Fig. 3
photovoltaic power system
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Table 1 The total radiation outside solar greenhouse and power generation of the photovoltaic power generation system

K/ (kW « h) % B A] /b BEES /(W e m™2)

H b al Generating Generating Total solar radiation 20
Date Weather capacity hours SEH Y o] Remarks
Mean value Max value
01-01 i Sunny 6.682 8.83 347.4 507. 4 1E % Normal
01-02 % 7 Cloudy 3.469 8. 83 204.4 410. 6 1E % Normal
01-03 % 7 Cloudy 3.271 8. 50 206. 4 349.0 1E % Normal
01-04 %~ Cloudy 0.673 0. 83 251.7 488. 2 W HL, Interrupt
01-05 % = Cloudy 3. 844 9.00 238.4 499. 8 W H, Interrupt
01-06 BA Overcast 1.032 5. 00 128.3 200. 6 #7 H, Interrupt
01-07 B Overcast 5.400 9.17 299.4 482. 1 1E % Normal
01-08 % = Cloudy 3.049 7.83 183. 4 339.8 W H, Interrupt
01-09 i Sunny 2.278 3.83 348.3 497.5 i & Over voltage
01-10 % 7+ Cloudy 5.314 7.67 328.1 492. 8 i & Over voltage
01-11 i Sunny 1. 291 2.00 402.0 559.7 i JE Over voltage
01-12 % 2 Cloudy 1.633 3.33 339.1 493.6 1 JE Over voltage
01-13 % 7 Cloudy 3.112 4,67 344. 4 471.3 1 J& Over voltage
01-14 FH Overcast 0. 874 3. 50 229.9 363.7 W H, Interrupt
01-15 % 7 Cloudy 7.105 8.83 367.6 583.6 1F % Normal
01-16 % 7 Cloudy 6.879 8.17 358.3 532.8 1E % Normal
01-17 fi§f Sunny 6.517 9.00 356. 3 500. 5 1E % Normal
01-18 % 7~ Cloudy 4,861 8.67 279.3 487.5 1E % Normal
01-19 3 Snowy 1.414 7.33 85.8 223.7 1E % Normal
01-20 /NF Snowy 1.412 3.50 156. 2 320.6 e - Late
01-21 % 7 Cloudy 6.945 9.00 361.4 538.2 1E % Normal
01-22 % 7~ Cloudy 6.666 9.17 357.7 499.0 1E % Normal
01-23 fiff Sunny 7.334 8. 33 389. 4 535.9 1E % Normal
01-24 i Sunny 9. 544 9.17 460. 6 615.1 iE% Normal
01-25 g Sunny 3. 644 4. 00 376.0 571.3 1 JE Over voltage
01-26 g Sunny 0 0 436. 1 608. 9 {5 1 Stop
01-27 i Sunny 0 0 408.0 557. 4 5 11 Stop
01-28 % 7 Cloudy 1.353 1. 50 317.6 598. 2 i & Over voltage
01-29 B Overcast 0 0 329.1 466. 7 B {5 Pause
01-30 FH Overcast 4. 295 6.67 275.6 487.5 M JF Late
01-31 % 7 Cloudy 4. 381 8. 50 258.6 410. 6 1E % Normal
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Fig. 4 Changes in system power generation and total solar radiation in typical sunny day and cloudy day
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