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Fig.1 Longitudinal section of solar greenhouse
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time at different depths
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Fig. 3 Temperature wave amplitude of

different layer of the wall
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Table 1 Physical parameter of the wall and the ground soil
3k 2H Y, The form of soil particle/ %
N N ; EREAR HREAR
B A i) =304 (A HYRRL A B Rk ER: %) THE L .
Gravimetric moisture Volume moisture
Experimental site The layer/cm  Content of sand Content of silt Content of clay Soil texture Dry density
content/ % content/ %
2~0. 02 mm 0. 02~0. 002 mm <0. 002 mm
0~20 58. 360 27.100 14. 540 e 8.251 12.145
20~40 — — - — 9. 396 13.832
40~60 — — — — 11. 204 16. 492
60~80 — — — — 10. 400 15. 309
T+ B 80~100 — — - — 12. 392 18. 241
AP REFF 1) 160~180 - - — - L2 18. 501 27.234
The cob wall 180~200 — — - — ) 18.813 27.693
(From internal surface) 200~220 - - - 22.423 33.007
220~240 — — - — 27.633 40. 676
240~260 — — - — 30. 566 44. 993
260~280 — — - — 21.739 32. 000
280~300 58. 420 27. 400 14. 180 [t 15. 838 23. 314
HtRE s 0~20 57.975 28.100 13. 925 1. 390 22. 361 31.081
e
The centre of solar greenhouse 20~40 55. 800 29. 300 14. 900 1. 370 20. 821 28.525
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the same layer
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Fig. 6 Vertical distribution law of the wall temperature within

the whole winter
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Study on Temperature Variation Characteristics of Cob Wall in Solar Greenhouse in Winter

HU Jing-juan' ,FAN Gui-sheng®
(1. College of Environmental Science and Engineering, Taiyuan University of Technology , Taiyuan , Shanxi 030024 ; 2. College of Hydraulic
Science and Engineering, Taiyuan University of Technology , Taiyuan ,Shanxi 030024)

Abstract: The stratification temperature of cob wall, stratification temperature of ground soil in solar greenhouse and air
temperature inside and outside the solar greenhouse were determined, temperature variation characteristics of cob wall and
reason of influence on temperature distribution were analyzed. The results showed that stratification temperature of cob
wall changes period in sine or cosine within a certain. Responses of skin layer of cob wall to air temperature were
obvious;on the contrary,responses of deep layer of cob wall to air temperature were not obvious. With the increase of
distance to the cob wall surface,amplitude of temperature wave gradually decreased. The lag phenomenon appeared like
occurrence time of the minimum and maximum value. The temperature of about 120 cm soil within the cob wall remained
unchanged and amplitude of temperature wave was minimal, which illustrated that there was constant temperature layer
within the cob wall. The amplitude of temperature wave in the cob wall was larger than that of the same layer in the soil
of the same layer and the temperature in the cob wall was higher than in the same layer, which was resulted in the
differences of thermal diffusivity. Cob wall was heat receiver in the whole day and played a good role of heat storage;the
ground soil in a certain period of night was heat releaser, and played a role of keeping the indoor temperature. The
temperature distribution rule of cob wall in the different period of the whole day was that with the increase of distance to
the interior surface of the cob wall,the temperature decreased progressively.

Key words:solar greenhouse;cob wall ; temperature;change rule
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