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Design and application study on the sinking and great-span
greenhouse without back wall

HAN Li-rong', WANG Hong-li', LI Kai?*, YANG Xiao-long'
(1. College of Horticulture, Northwest Agriculture and Forest University, Yangling 712100, China;
2. College of Water Resources and Architectural Engineering, Northwest Agriculture and

Forest University, Yangling 712100, China)

Abstract In order to improve production and enhance profits, a double roofing, steel frame, sinking, great-span
greenhouse without back wall was designed and built. Comparing to common greenhouse by considering temperature.
relative humidity, construction costs and profits, the air temperature and ground temperature, whenever sunny day or
not, were much higher of the new designed greenhouse than the ordinary control greenhouse. The lowest air temperature
of new greenhouse was 4. 1 C higher and the highest higher air temperature was 2.8 C higher than the latter on 7
consecutive days. The lowest ground temperature in the new greenhouse was 0.6 C higher than the highest ground
temperature in the control greenhouse on 7 consecutive days. Relative humidity of the two greenhouses had little
difference. The construction costs and profits of this new greenhouse were 220.4 and 72.2 yuan/m?. The construction
costs was 65. 1 yuan/m? less than the common greenhouse and the profits was 11. 1 yuan/m? more than the latter. So
sinking, great-span greenhouse without back wall is a kind of lower cost and better heat preservation greenhouse type,
which has good application prospect.
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Fig.1 Section drawing of structure and measuring points in greenhouse 1 and greenhouse 2
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Table 1 The main structure parameters of the two greenhouses
= 25 . ) H i /m JEREE/m FEWE/m BiEEMA/O) JE R/ O
KB /m  BEEE/m . . . .
Type of Height of Height of Depth of Lighting surface Elevation of
Length Span
greenhouse ridge back wall sinking angels back-off
1% 1 Greenhouse 1 60 12 4,2 — 0.5 34 —
5% 2 Greenhouse 2 90 8 3.7 2.8 — 29 37
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Fig. 2 Temperature diurnal variation of the two

greenhouses on seven consecutive days

(13" —19", January,2013)
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Table 2 Budget of materials and labor costs of the two greenhouses b

VA a1 a2

Name Greenhouse 1 Greenhouse 2
1R ZE 528 Skeleton structure of greenhouse 4. 46 4. 40
JEFR4E Film pressing rope 0.12 0.09
¥R R Plastic film 0.55 0.48
88 Thermal insulating quilt 3.90 2.53
fik % Brick wall 1.18 4. 66
J T 2% Labor costs 2.23 4,17
By e 0o 4 R W R B 1.02 0.97
Insect nets and rolling film system and
voluming insulating system
HAth 2% ] Other costs 2.41 3. 26
41t Total 15. 87 20. 56
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Table 3 Construction costs and Profit of the two greenhouses

T2 KA AN/ m’ "I A /7T W45 /7T B m' #%/oC g m® 4% /T
Type of greenhouse Construction area Construction cost Profit Investment Profit
% 1 Greenhousel 720 158 700 52 000 220. 4 72.2
= 2 Greenhouse2 720 205 600 44 000 285.5 61.1
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