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Analysis of Variation Trend of Light Intensity and Air Temperature
and Humidity in Solar Greenhouse

LU Huanhuan NIU Yuanyi ZHANG Man LI Han

(Key Laboratory for Modern Precision Agriculture System Integration Research, Minisiry of Education,
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Abstract. Light is the main energy source of solar greenhouse. The change of outdoor light and
temperature will cause internal environmental parameters. Light intensity, air temperature and humidity
are important factors affecting the rate of plant photosynthesis. Therefore, it is important to study the
changing trend of light intensity, air temperature and humidity in greenhouse to guide crop production in
greenhouse. In this experiment, the sunken solar greenhouse was taken as the research object, and the
wireless sensor network was used to realize the real-time collection of light intensity and air temperature
and humidity. Through the analysis of the variation trend of the light intensity, air temperature and
humidity, the variation trend of light intensity at the observation points can be obtained, which were
located on the south (S), north wall (N), east (E), west (W), middle (M) of the greenhouse interior
and outdoor (O) of the greenhouse, also the variation characteristics of air temperature and humidity at
different locations within 1/2 section of the greenhouse span. The results showed that the average of light
intensity at daytime during summer sunny weather in descending order was as follows: observation points
0 (68267 1x), S(533591x), M (447701x), W (44141 1x), N (38907 Ix) and E (28615 1x). The
light environment in the north and south direction was more similar to that in the east and west sides. The
average of temperature at daytime in the greenhouse was higher than 35°C , and the average of relative
humidity at daytime was lower than 50% , which was harmful to crops. On cloudy days in summer, the
overall light in the greenhouse was weak, but the overall temperature, light and wet environment of the
greenhouse was more uniform than that on sunny days in summer. In the area around the north wall, the
light was obviously insufficient (the average of light intensity at daytime was 7 985 Ix).
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Fig. 1 System overall structure diagram
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Fig.3 Schematics of sensors layout inside and

outside greenhouse
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Fig.4 Diurnal variation curves of light intensity inside and outside greenhouse in sunny and cloudy days

iR, 2 A G IR B S T E 5 A

A5 o 06:00—18:00 S B 5 B 7 245 {8 # K F] /)N
R R A 0 (68 267 1x) il 5 S (53 359 Ix) i &
M (44 770 1x) 5 W (44 141 1x) 5 N(38 907 Ix) Jill
HOE (28 615 Ix); & KOG B s KR S il
H50(95942 1x) il W(68 501 1x) il 45 M (67 509 Ix) .
TS, S(66 513 1x) J A N(62 362 1x) Jl i, E(54 026 1x) .
WE 4a fif7s, 55 O 78 06:00—12:30 S i 5
FEZ W b, 12:30—12:45 O B GR BE G B B K,
13:00—18:00 S i i BE 2 ¥ & [, Ik % ma AL J7 )
FUS M ON (i B RIRE 2.5 m) fi k@3 — S8 ar,
VIR bR B A # HL it Ze ity e {0 0 (B
JUTRE L B B (] 422 30 o ZR P 7 1 AR E MW (A B
(] B 12 m) it 4 — Sk 22 , V5 ) A b 3Ol B R B
BRI AR A S R B AR fh il 2w s B
B[] 5 b B RO PG 3B AE R 2 h 2247, HL 2R 06 1 S A% .

W5 H () B KO BEGR BE #F 20 000 Ix DL 1 1 &
gepf K B R I OS M W E N
(F£1),5 %4 10.5.8.5.8.25 8.7.25.6.75 h, )¢
HEGR BE 7E 40 000 Ix DL - 1 357 252 i 1] DA K 3810 28 4K Tk
i O M. S W N E, 4%k 8.5.75.5.25 .5,
4.75 4.25 h, K5I RS F,06:00—18:00 JH % N %
ROF B BEER B Ry 2 AN AT O 1 60%

FERI R, Wi & A8 bk & (&l 4b) |, % 4b
O RE B B2 5 IR 5 N 45 R O RS B Ol IR 5 R
B H 6 AN 55O R G R H AR 1k il 268 oK 3
FHIF] o B A B TR0 S | Ol R o 3 3% Ak b 34 S 14
Jei BTG, JR 350 BsF 1] B oA 308 A7 A8 55 R i % 3l (AT g
& JE I AR K PH L R 85, hr] e R A R
{mr&m,*hEF'Eﬁ7ﬁﬁ%ﬁﬂﬁﬂ77‘ﬁﬂ’]?ﬁﬁf%ﬂﬁiﬁf
PG ) o R AR [ 5 Ak G B B AR A
255w b7 ), EE A O RE PR B R AR AL, b



414 pi

e L AR

FOR
g

i 2021 4

oAb BE e 2 Tl A R O R Bl

mER 1 Al B R B H 8] S5 KO B B2 A K %)
AN VR J9 I O (44 329 1x) L M (33 915 Ix) .
W (31334 1x) S(29860 Ix) .E(24 177 Ix) N(21012 Ix),
2 N B R H 8] 5 KO RS B A I R e KO B
1) 50% ; H [] 37 35 5t BE5i B K 3 /N R Tk Sk DU
15.0(18405 1x) M(12 674 Ix) W (11 770 1x) .S (11 374 Ix) ,
E (9206 Ix) \N(7985 Ix) , % P9 45 5 - 34O 1l o i

=1

f (8 R 35 AN A O 19 58 % , HL. A i K 451 5 H (1)
S 44 S R 5 B M0 25% o 1 R TGI8 M B KO IR
SEREE | H [A]SF- 20 B RE I /N TS R AT Y
G BESE BE , A5 H () BR 5 B E 20 000 1x D LAY £F
SLEF ] R B AR A A 0(4.25 h) (W (2 h),
M(1.75h) .S(1.5h) \E(1.25 h) .N(0 h),{{ = 4}
W 15,56 B B8 B8 A7 A 40 000 1x DL I (4 B %1, 45 252 B i)
12 1.25 h,

BRIMAREEENMERBESIT

Tab.1 Statistics of light intensity data inside and outside greenhouse in sunny and cloudy days
{EPN BN
pIBRY =P 2L =20 000 Ix =40 000 Ix e KOG -2l 1 =20 000 Ix =40 000 Ix
R/ 1x R/ Ix A Bt I B SR/ 1x R/ 1x i B A Bt
(0] 95942 68 267 06:30—17:00 07.:45—15:45 44 329 18 405 07:30—11:45 09:15—10:30
S 66 513 53 359 08:00—16:30 09:30—14:45 29 860 11374 09:15—10:.45
67 509 44770 07:45—16:00 09:00—14 .45 33915 12 674 09:15—11:00
N 62 362 38907 09:00—15:45 09:45—14 .30 21012 7958
54 026 28 615 09:15—16:30 11:15—15:30 24 177 9206 09:15—10:30
W 68 501 44 141 07:15—15:15 08:45—13:45 31334 11770 09:15—11:15
2.2 EREBETHER 23 RO R T T B, A R A R R A

S i R AT AR 1~ 8 928 LR H
A £ B S Rl A A R AL S A AU
X BE AR A AT AR 3 DD R BK &R Bl I A T

50 100

45 90

80

30" 00:00 04:00 08

(b) &

40

30 = = 20
00:00 04:00 08:00 12:00 16:00 20:00 24:00

(d) =

[ 5

00:00 04:00 08:00

12:

N
(e) FE U im %

i P 4.5 n] DU Y, Ol B o R 52 i i = PN I, B

O MR LT R R B R T

WNER2 7, 1 K e e Al P g AR U Ry 0

50

3

45

0 16:00 20:00 24:00 00:00 04:00 08:00 0 16:00 20:00 24:00]

50

40

30
00 16:00 20:00 24:00 ? 00:00 04:00 08:00 12:00 16:00 20:00 24:00]

Rints (f) FEUTY

M B % 0T s P UL L 3 R A A 6

Fig.5 Temperature and humidity curves of observation points in greenhouse in sunny weather
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