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Fig.3 Temperature variation in different measuring
points in air-pebble trough under sunny day
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points in air-pebble trough under haze day
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Fig.5 Soil temperature variationinside and outside of

solar greenhouse (from 2017-01-16 to 2017-01-21)
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Table 1 Average soil temperature variation of differentpointsinsideinsolar
greenhouse(from 2017-01-16 to 01-21)

01-16 01-17 01-18 01-19 01-20 01-21
Processing area Label
Day Night Day Night Day Night Day Night Day Night Day Night
Al 13.7 13.8 13.3  13.5 13.4 13.5 13.6 13.9 14.2 14.4 14.2  14.4
Test A2 141 14.2 13.6 13.9 13.8 140 14.1 14.5 14.6 149 145 14.8
compartment
A-3 4.1 14.3  13.7 14.0 13.9 14.2 14,3 14.8 14.7 15.1 14.6  15.0
A4 14.3  14.5 13.8 14.2 14,1 14.4 14.5 150 15.0 15.4 14.8  15.2
A5 14.4  14.6  13.9 14.3 14.3 14.6 14.7 152 15.1 15.5 15.0  15.4
A-6 14.6  14.8 14.1 14.5 14.5 14.8 14.9 154 15.3 15.7 15.1 15.5
A-7 14.5 14.7 14.0 14.3 14.3 14,5 14.7 151 15.2 15.4 150  15.3
T-1 11.6 11.8 11.3 11.5 11.5 11.6 11.8 12,0 12.0 12.2 11.8  12.0
Control T-2 11.9 12,2 11.7 11.9 11.9 12.1 12.3 12.6 12.4 12.7 12.3 12.5
compartment
T-3 12.1 12,4 119 12,2 12,1 12.3 12.5 12.8 12.7 13.0 12.6  12.7
T4 12.3 12,5 12,1 12,3 12,3 12,5 12,8 13.0 13.0 13.2 12.9  13.0
T-5 12.4 12,7 12,3 12,5 12,5 12.7 12,9 13.1 13.2 13.4 13.1 13.2
T-6 12.6 12.8 12.5 12,7 12,7 12,9 13.1 13.3 13.3 13.5 13.3  13.4
7 13.4 13.6 13.2  13.4 13.5 13.6 13.7 13.9 14.0 14.2 14,0  14.2
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Table 2 Average absolute difference between temperatures at different soil temperatures

and middle soil temperatures under sunny day

Test compartment Control compartment
Time Al A-2 A3 A4 A5 A6 T-1 T-2 T-3 T-4 T-5 T-6
0:00-6:00 0.8 0.5 0.3 0.1 0.1 0 2.1 1.6 1.3 1.0 0.8 0.7
6:00-12:00 0.7 0.4 0.4 0.2 0.1 0 2.2 1.8 1.4 1.1 0.9 0.7
12.00-18:00 0.8 0.4 0.3 0.3 0.1 0.1 2.3 1.8 1.6 1.2 1.1 0.9
18:00-24.00 0.9 0.4 0.4 0.2 0.2 0 2.2 1.7 1.5 1.2 1.0 0.8

3
Table 3 Average absolute difference of measuring points between different soil temperatures

and central soil temperatures under haze day

Test compartment Control compartment
Time A1 A2 A3 A4 A5 A6 T-1 T-2 T-3 T-4 T-5 T-6
0:00-6:00 0.9 0.5 0.4 0.2 0.1 0.1 1.7 1.4 1.2 1.0 0.9 0.8
6:00-12:00 0.8 0.5 0.4 0.2 0.1 0.0 1.8 1.6 1.3 1.1 1.0 0.9
12:00-18:00 0.8 0.5 0.4 0.2 0.1 0.1 1.8 1.5 1.3 1.1 1.0 0.8
18:00-24:00 0.8 0.4 0.3 0.2 0.1 0.1 1.8 1.4 1.2 1.0 0.9 0.7
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Influence of Inside Air-pebble Groove on Lateral Soil
Temperature in Solar Greenhouse

LIU Ming-wang' , LI Zi-dong' ,ZOU Zhi-rong'**,LI Jian-ming'* ,CAO Yan-fei'*
(1. Department of Horticulture, Northwest Agriculture and Forestry University, Yangling 712100, China;
2. Key Laboratory of Protected Horticultural Engineering in Northwest China, Ministry of Agriculture,
Yangling 712100, China)

Abstract; The air-pebble trough includes pebble tank,ventilation duct and fan. Its working principle is to trans-
fer indoor excess hot air into the interior of the pebble tank for heat storage by the fan. In order to understand
the internal temperature variation of the pebble tank and its effect on soil temperature in solar greenhouse, ex-
periments were conducted in a test compartment (with an air-pebble groove inside south wall) and a control
compartment (without air-pebble groove) in a solar greenhouse in Yangling, Shaanxi Province. The resultss-
howed that the air-pebble trough is an effective heat storage body. Compared with the control compartment, the
air-pebble trough inside the test compartment could increase soil temperature by 1. 0 to 2.4 °C. The marginal
boundary point of the soil was moved southwards more than 7. 5% of the greenhouse span, which effectively
expands the soil temperature stability area of the greenhouse in winter.
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