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2-D Simulation of Soil Temperature in Solar Greenhouse
Based on Finite Difference Method
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Abstract. For quantitative analysis of soil heat transfer and taking measures to increase temperature, the
2-D unsteady simulation model of soil temperature was built by using the finite difference method. After
validating the correctness of the model by the data measured in the solar greenhouse of northwest China,

the soil temperature simulated agreed well with the measured data. The mean absolute error was 1.3°C ,

the mean relative error was 9. 5% , and the root mean square error was 1. 5C.
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Fig.3 Block diagram of soil heat transfer calculation program

2 RRERSHH

2.1 REEHGEMAE

R B R AR AT SE G T 2009 4F 12 A 31 H
2010451 19 HAEFwBAWE THREL (K&
101°16", 4645 36°41") i) H G i % W i 17, 50 i
FEAALE R, U AR 15°, K 65 m, B 6.7 m, J5 ik
m2m B 2.7 m, E N HLTE R U 40 em, S5 55 1L
B N5 55 5% @ m Sy B E , EARJE 0.9 m,
P L Im, FH 1.3 m, BEFREmZZKE 1.3 m,
AR B RE L IR T BT IR L A5 T )

17145 ~8:45,15:15 ~ 1545 ( SCH B [a] 24 4 24 4tb
FLRPBHET, ) 32 (8], =2 P8 FloRs Jh =, 1 i
.

FIMIG N Tl SR 40 (Vantage Pro2 B,
) W, A4 2 A0 EE R OO B KU X)L R
FHGVRR ST R . 2 A AR BE O IR B IR
JEIE AL (TR — 72U #, H A) A6 B 30 5 Y
(ZDR — 14 A vpr ) I 5, b 38 2 76 AN [ % 3 Ak
AT AR {8 I 5, 5 R 8808 >R 42 {1 (CR1000 %Y,
K SMEY MR (AM16/32B B, 3£ [H) 317 508
KR, B 10 min 30 5 — B .



430

2y &5 T RZE R HOGIE % iR — 4ERi

231

R LIS A s & 4 Fras . AVBLC it
R AR Y 04,5 12 30 1 50 em; D E

S

F Oy it 333 B R X 3 L O
R 1.3 m,

JEE LI 3 B 3t TG g

§ O IR LR A IR A

sF———— —— Yy = —

2vﬁ_+____ _+______+_‘rg
=

g D B [-:‘ F o

“ | C | 1 [

8000 | 16 500 8 000 I 24 500 | 8 000
65 000
Bl 4 HOGEE W &S50

Fig.4 Measuring points distribution in solar greenhouse
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Tab.1 Model error statistics
+ )2 M A W= B Wi C
WE/em MAE/C MRE/ % RMSE/C MAE/C MRE/ % RMSE/C MAE/C MRE/ % RMSE/C
0 2.4 15 3.2 2.6 20 2.7 2.1 15 3.2
4.5 1.4 10 1.8 2.0 14 2.3 1.2 9 1.5
12 0.8 7 1.1 0.9 7 1.1 0.8 7 1.0
30 0.7 6 0.9 1.2 8 1.3 0.6 5 0.7
50 0.9 8 1.1 0.8 6 1.0 0.6 5 0.7
SEHE 1.2 9.2 1.6 1.5 11 1.6 1.1 8.2 1.4
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