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Fig. 1 Sensor distribution in solar greenhouse
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Table 1 Boundary condition
BRBZR R E Depth/cm HRAR 12 1RE %5 No. of transducer
Boundary name BEL N3 Discrete number Boundary type B Temperature /°C
it E R 25 4% 5
5 Porous
Upper boundary of leaf 18.0 22.0
TETHA 155 17+ & 20% &
55 Wall
Down boundary of soil 10.7 1.5 11.6
ER: ysp 5 25 55 Wall 1% 8= 155
Left boundary of soil 5 10 15 10.5 9.7 9.6
TEANR 5 25 55 Wal 75 U5 218
Right boundary of soil 5 10 15 16.1 13.5 11.6
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B, AOREREERE S BN 2 BrR P A
AR HNFR ML/ B DL B T

RPN S KRB MBI, R e 1 & kR
TE—E T FE AR EE,
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Table 2 Thermal performance parameters of materials

P W PSR Thermal % EE HL A% Specific beat e A
Material Density/ (kg « m™3) conductivity/ (W« m~1 « k=1) capacity/(J » kg7! « k=1) Absorption coefficient Refraction index
235 Air 1.25 0.025 1 1 007 0.9 —

41 Soil 1 500 0.657 0 1 970 — 1
> RSN WIE N 5 cm LU T EACS . i 2.

2.1 HGRErRNh bR SR A R BE-E i 28
PEHL 2015 4E 11 A 25 B H 618 % 85 M54 B

3 ALAL BLA BRAR IR T 0.9, BB BIRUR L
BT,

43



HF B L 20170054118

'S
T

o
T

06:00—12:00

i
Temperature/ C
oy

—
—

10 :/

00051.0152025303540
W% Distance/m

d

— =
EE

N A

imEE
Temperature/'C
-5 o

=

_/ 18:00—24:00

() -
000510152025303540
HE & Distance/m

B2 BARETEREMNSHEY

Fig. 2 Function fitting of soil temperature in solar greenhouse
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Table 3 Function fitting result
At 2 REIE R fH
Time Function fitting R? value
00,00—06:00 Y=8.432+9. 11X—4. 670X2+0. 715 X3 0. 923
06.,00—12.:00 Y=09.283+7. 21X—2. 634 X% +0. 310X3 0. 984
12:00—18:00 Y=09.567+8. 31X—3. 600X2 0. 495 X3 0. 985
18.00—24.00 Y=09. 181+8. 87X—4. 400X% +0. 667X3 0. 947
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Fig. 3 Change of temperature in solar greenhouse and marginal boundary point
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Fig. 4 Changes of 5 em soil temperature in the south side of each day
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Fig. 6 Changes of 55 cm soil temperature in the south side of each day
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Table 4 Temperature simulation and ¢ test in greenhouse
P Depth W #HEF Temperature/'C FHiR 2
/cm Point SCi{E Measured value HEAE Simulation value Relative error
T 13.3 18.9 0. 45
5 Ts 15.5 15. 2 0.19
Ts 15.9 15.5 0.25
Ty 12.1 12. 6 0. 41
25 T 13.3 13. 8 0.23
Tz 13.2 13.7 0.38
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Experiment and Simulation of Seil Temperature at Edge Area in Solar Greenhouse

ZHANG Haixin, Tana , KANG Hongyuan
(Electrical and Mechanical College,Inner Mongolia Agricultural University, Hohhot,Inner Mongolia 010011)

Abstract;: The Inner Mongolia standard ‘three vertical and one slope’ type solar greenhouse was used as research
object. On the south side of the distance of 0—350 cm,the depth of 0—55 cm range of soil temperature measured,
the inner arch shed as well as no internal arch shed to test the temperature characteristic curve of soil layer. The
effect of soil temperature on the change of soil temperature was analyzed, and the calculation model of soil
temperature on the south side of solar greenhouse with internal arch roof was established. The results showed
that,in addition to the south marginal 10 cm measuring point,the increase of 5 cm in greenhouse soil layer average
temperature increased 1. 7 ‘C,the temperature at 25 cm soil layer increased 1 °C,and there was almost no effect
on soil temperature at 55 cm depth;the increase from the south side of 70 cm in the marginal shed, not only
effectively delayed the marginal points, and when the outdoor temperature was — 18 °‘C to mean, with the
marginal points in greenhouse shed than without inner arch shed less than about 60 cm, Gambit (computational
fluid dynamics CFD) was used to simulate the temperature of different soil layers in the inner arch shed. The
model could accurately simulate the soil temperature of different layers on the south side of sunlight greenhouse
and to provide the effective basis for planting crops.

Keywords:inner arch;solar greenhouse;marginal effect; CFD simulation
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