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Optimization of earth wall thickness of solar greenhouse:
A case study in Yangling Area

MA Jiang-wei, WANG Hong-li* , XU Hong-jun, SONG Dan
(College of Horticulture, Northwest Agriculture and Forest University, Yangling 712100, China)

Abstract In order to reduce the cost of solar greenhouse and guarantee the normal crop growth, the thickness of
greenhouse wall must be optimized. The paper analyzes the composition of costs for an earth wall system of solar
greenhouse in energy saving project.and a technical and economical evaluation index,namely,a ratio of energy saving
and unit cost,is proposed for solar greenhouse energy saving renovation. The relationship of the ratio with earth wall
thickness was deduced by analyzing the state coefficient, the thermal conductivity of wall and the constant costs. When
the constant cost is 43. 08 yuan per square meters, the maximization of the energy saving and unit cost is 1. 18 m,so the

construction thickness is 2. 30 m. Technical and economic parameters of the wall are effectively connected. Taking

Yangling area as an example, the optimization formula of earth wall of solar greenhouse was obtained.
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Table 1 The threshold of heat resistance
of building envelope

= I fERRAAPH/ (m® « °C /W)

L /C Ji 5 11 J5i J& T
—4 1.1 1.4
—12 1.4 2.5
—21 1.8 3.0
—26 2.1 4.0
—32 2.8 6.0
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Table 2 Thermal conductivity coefficient of

common wall materials

B W A o/ (kg/m) FRFEEA/(W/(m - T))

Tt 1 800 0.87
EZiRS 1 400 0.58
T3 1 800 0.93
7%+ 2 000 1. 00
b 1 800 0.93
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Table 3 The relationship between the C/P ratio and

d = =1.18 m

wall transformation thickness

d/m f d/m f

1. 15 0.794 2 1. 20 0.836 9
1.16 0.827 9 1.21 0.809 2
1. 17 0.848 8 1.22 0.770 1
1.18 0.857 0 1.23 0.719 9
1.19 0.852 9 1. 24 0.658 9
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Table 4 The relationship between the thermal conductivity and transformation thickness

A/ (W/(m - C)H) 0. 80 0.85 0. 90 0.95 1.00 1.05 1.10 1.15
d/m 1.18 1.22 1.25 1. 29 1.32 1. 35 1. 39 1.42
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