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Structural parameters of north-wall in three test solar greenhouses

HERR
Greenhouse type

bk s 5

Northrwall structure parameter

FE L AbHE A YBIRZE (B8 1B %) Solar greenhouse with brick-loess north-wall (brick-loess greenhouse)
PSS B ORIE E IR E) Solar greenhouse with brick-cinder north-wall (brick-cinder greenhouse)
AL B bR E (F2EEE) Solar greenhouse with brick-polystyrene north-wall (brick-polystyrene greenhouse)
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37 em FEEE 410 em fRIR R
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Note: Directions of all above north-wall structures are from the inside to outside of greenhouse.
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North-wall structure of brick-polystyrene greenhouse
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Fig. 1 Sketches of temperature probes in north walls of different solar greenhouses
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Table 2 Comparison of winter temperature in solar greenhouses with different north-wall structures T
HEBRYE AR KRE A¥HRR
HEER Daily average of maximum temperature Daily average of minimum temperature Monthly average temperature
Greenhouse type 118 128 1A 118 128 18 118 128 18
November December January November December January November December January
% 118 % Brick-loess greenhouse 37.22 38.51 37.93 3.25 4.75 5.64 12. 85 13. 80 14. 82
TR 2 Brick-cinder greenhouse 35.92 37.38 36. 48 3.92 3. 28 3.83 14. 20 12. 26 12. 53
IR ZE Brick-polystyrene greenhouse 37.95 40. 06 38.51 4. 37 2.53 4. 90 15. 26 14.71 14.75

R PHUER AR EIE S ORI 1. 5 m BB MARESE. THRE 2~4.

Note: Values in the table are the corresponding data at the height of 1. 5 meter above ground in the center of greenhouse. The same below in Figure 2—4.
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Fig. 2 Effects of serial snowy days on temperature in solar greenhouses with different north-wall structures
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Fig. 3 Heat transmission quantity analysis of different north-walls
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Fig. 4 Analysis on the diurnal variation rules of the inner surfaces of different north walls
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Effects of Different North-wall Structures on Thermal Insulation Properties of
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Abstract: Optimizing the wall structure and exerting its performance of heat preservation to greatest extent,is
significant to improve the technologies in solar greenhouse crop production. Three solar greenhouses with different
north wall structures,including brick-loess wall (a layer of 50 cm loesses between two 24 cm bricks) , brick-cinder
wall (a layer of 50 cm cinders between two 24 cm bricks) and brick-polystyrene wall (the inner 37 cm bricks and
the outer 10 cm polystyrene boards) , were used as research subjects in this study. The change rules of the indoor
air temperature,the heat transfer capacity and the inner surface temperature of north-wall were analyzed under
typical weather days. And the spatial and temporal distribution features of temperatures in different north walls
were also investigated. Differences of thermal insulating properties of the three solar greenhouses were preliminary
evaluated, The results showed that the brick-polystyrene north-wall had the better instantaneous heat absorption
and dissipation capacities, while its heat-storage and discharge persistence was poor. Moreover, the brick-loess
north wall had the better instantaneous heat absorption and continuous thermal insulating integrated properties.
Overall, the solar greenhouse with brick-loess north wall had more extensive spreading values in Jinzhong area.
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