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Note: 1. greenhouse trough;2. arched steel;3. plastic film;4. ground level; 5. heat preservation quilt;6. windbreak; 7. greenhouse trough wall; 8. steel frame

column;9. film rolling device.
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Fig.1 The design of the schematic diagram of solar greenhouse
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Table 1 The main dimension of solar greenhouse
RERS RERY KA R R el HE HH TFULTREE
Greenhouse number Greenhouse type Length/m Total span/m Net span/m Ridge high/m Sinking depth/m
1 Tl AORRE 60 10.0 7.0 4.5 0
2 S mEBHEHLIEE 60 8.0 6.0 3.0 2.0
3 10 m B AR E 60 10.0 8.0 3.0 2.0
4 12 mBEHERRE 60 12.0 10.0 3.0 2.0
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Table 2 The main building material of solar greenhouse
REHS RERY SR REHEMAE J2 T 4R 6] B B AR AL SN ORI AR
Greenhouse number ~ Greenhouse type Wall material Roof frame type ~ Roof frame spacing/m  Film material  Thermal insulation covering material
1 ol AR E L3 +AAMER 10 om T W 1 EVA HB YLK AR IR B
2 8 m B HEM R E A4 HKBRHE 1 om B W 1 EVA HB YLK AR IR B
3 10 m BEHNRE AL HAKREDRK LI ) W 1 EVA HB YLK AR IR B
4 12 mBEHENRE AL HKREDRKL o) W 1 EVA HB YLK AR IR B
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Fig. 2 Daily change of illumination intensity in solar greenhouse in a clear day(A) or an overcast day(B)
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Fig. 3 Daily change of air temperature in solar greenhouse in a clear day(A) or an overcast day(B)

2.3 HHARE NS SHIHEE H AL R

S SAXHREE H AR fb i 28 5 3R B H A8 kit e A8 1k
MAEIEMHR, HEFREMEREL, hE 4A /A, G
KB4 K A 28 SAERHE B i A8 H BAE 14:30—15. 30,
Tz SR (B 3A) ) & =i B i BRFE 14:30—15: 30,
FTERER—NEENSRELE T, 2RI RN SR
ERBEAPERFEMNRERNR BREASIBE

A —o—E4b Outside —O— 1 —a—2—Xx—3—X%—4

100 . T
0 i»»xx»mxw»»mmx& SPPDPPLADID

80 [ !315')} A

R L

Air moisture/%

[}1) Time

FIAR L R B A K R B AR E &4 H R
BREZMENR B S. HE 4 TUFER, EEXF
o T4 B ] (B R 00:00—13:30 F1 16:30—24.00,
FAR A7 00:00—24:00) I % 25 SAH X B AR FF7E 85 %0 LA
. ERAERBERS S KRENEDNRERE.
3 i B A =X = S ROM IR BE 22 B8R/, R/N SR
%8 8 m>10 m>12 m,

B —o—%4b Outside —0—1——2—X—3 —x—4

BRIDIDI DA s AR 3

o
o
B
T =
132(; o
R LXK
ED\;IZ) OOOORKAR
i’ i X0 OOR
¢ Q
{’HE X5 0 e
S
<
................................................
SC o o o0 o0 09090900 o
2o
S A O XS AN O BSOS A
S 00 S O = = = = = Qo

[ 1) Time

B4 BEX(A)BX(B) HlRENENRERLW

Fig. 4 Daily change of air moisture in solar greenhouse in a clear day(A) or an overcast day(B)
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Fig. 5 Daily change of dew temperature in solar greenhouse in a clear day(A) or an overcast day(B)
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Fig. 6 Daily change of soil temperature in solar greenhouse in a clear day(A) or an overcast day(B)
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A Comparison Study on Inner Environment Daily Variations of Trough Type
Solar Greenhouse in Northwest Arid Area in Winter

QU Ji-song' ,ZHANG Lijuan' ,GUO Wen-zhong® , FENG Hai-ping' , YANG Dong-yan*
(1. Institute of Germplasm Resources,Ningxia Academy of Agriculture and Forestry Science, Yinchuan, Ningxia 750002; 2, National Researsh
Center of Intelligent Equipment for Agriculture,Beijing 100097)

Abstract; The changes in greenhouse environment of trough type solar greenhouse was studied by ¢ Wenshiwawa’ ,from the
National Agricultural Information Engineering Technology Research Center. Structure of trough type solar greenhouse, the
internal light intensity,air temperature,air relative humidity,dew point temperature,soil temperature and other environmental
parameters were measured in extreme cold conditions in arid region of Ningxia. The results showed that through the
comparison of measured curve greenhouse structure and internal environment,it was found the greenhouse structure between
greenhouse and plastic shed, but the environmental performance of groove type greenhouse was similar to the greenhouse
(plastic shed hadn’t the production capacity in winter ), trough type solar greenhouse insulation was significantly lower
greenhouse aspects of performance,especially it was about 30% of greenhouse in the minimum temperature. Through the span
of three kinds of environmental parameters in greenhouse trough comparison,12 meters was better than 10 meters,10 meters

over 8 meters. At the minimum temperature (insulation was covered under a short time,10°C>air temperature>0°C ,8°C>
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soil temperature=>3°C),conditions of trough type solar greenhouse were to meet needs of the leek and other hi cool leafy

vegetables anniversary production, it could be to meet fruit vegetables in early spring or late autumn. This kind of

production was to fill and conventional between greenhouse cultivation and plastic shed cultivation,it was good economic

benefits. Trough type solar greenhouse had a good economic and social benefits, which would be a great potential for

replication in area of the water table was less than 3 meters in Ningxia and northwest arid zone.

Keywords :arid area;trough type solar greenhouse;structure; temperature ; humidity ; dew-point
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