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Fig. 1 Greenhouse structure
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Table 1 Position of test points and installation of probes
D= #e #wk B Bz 5N E
Item Number Sensors Measured positions Sensors installation
Jrap— WR-L REEEAHRL 1 EHE 275 mih FEHESR 0.02 m Ak, Bk EE R IR b R SRR B U S 1 U R K FE R o R
o WR2 KPR HK 2 7EHER 165 m4b Gl
Solar irradiance
WR-3 KMEEAHRL 3 EHEE 0.5 mih 7 &
o WQl oA ERE 1 ERERS 2.75 m b FEHEFR 0. 005 m Ab,— T E 2 SR, 5 — W REE T WER KRBRIER
b WQz  BGERHOL? 78k 165 mAk Gh
€al ux
WQ3 PoEBERL 3 FEHETRS 0.55 m 4b Gl
WT-1-0. 05 RBERK 1 o PR FEHE AR A R 0. 05 m 4k,
FERRE 2.75 m Ak
WT-1-0. 30 HEHk 2 PR FERE PR PR 0. 30 m &b,
35 N TR WT-2-0. 05 BERL 3 .
= 1. 65 7]
Temperature inside ~ WT-2-0. 30 EERL 4 el m e
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B 0.55 b i
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© 250t o 100+ :
£ £ )
%% 200 —WR-1 %% 80 b —____WR—I
£ ——--WR22 O WR-2 At
BE 0p VRS BE 607 VRS o
E¥ E3 oo
z g 100 z g 40 - Zvl‘f\/\:.
S 50t S 20t ]\’\/\‘\
[( Y TR RT A AVES TN RINRITRILY. TR TRATINIETRMTRTRNTEL NITUM TR TR 0 IVRRTETRIATRISSTRTONTY SR STRINATIA A RTRMRTTRARTRTAM RTTRNRTIN)
EREITSEEIELELEE 8 R SLELESLELE8ELILELRLELEL
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Note:a, Clear(2012-01-04)at 09:45 rolled up the blanket, 1700 rolled down the blanket;b. Cloudy (2012-01-19)at 1230 rolled up the blanket,
16:00 rolled down the blanket, The same below.
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Fig. 3 Solar irradiance conditions at the three measured positions
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Fig. 4 Temperature conditions of inner surface of the wall
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Fig. 5 Heat flux variation at the three measured positions during daytime
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Table 2 Endothermic condition at different parts of wall within one hour
H e 1875 e B [F] B2 Time segment after rolling up the thermal blanket/(MJ » m—2) RRAME FHPGE R
Total amount Average heat flux
Date/ (FF-A-H) No. 1~2 h 2~3 h 3~4h 4~5h 5~6h 6~7 h
/(MJ » m™2) /(W +m~2)
=SS WQ1 0. 031 0. 291 0. 407 0. 494 0. 486 0. 319 2.135 92.43+8. 16aA
Clear WQ2 0. 034 0. 299 0.429 0. 526 0. 498 0.321 2.217 96. 09+ 8. 70aA
2012-01-04 WQ-3 0. 046 0. 318 0. 468 0. 576 0. 574 0. 292 2.444 105. 4746. 64aA
xR WQ1 0. 058 0. 106 0. 086 0. 249 25.59+7. 31aA
Cloudy wQ2 0. 109 0. 158 0.103 0. 370 38. 0375, 55abA
2012-01-19 WQ3 0. 144 0.196 0. 100 0. 440 45. 08+ 2. 89bA

NG FER P<0.05, KEFA P<0. 01, 51 %R N MeantSD, FH,

Note: Lowercased P<C0. 05, capitalized P<C0. 01,the results were calculated as M+SD. The same below.
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Table 3 Heat release at different parts of wall within two hours
SR} %5 J5 B 8] B2 Time segment after rolling down the thermal blanket/ (M]J » m—2) RRAME T HGEE
Date w Total amount Average heat flux
No. 1~2 h 2~4 h 4~6 h 6~8h 8~10h 10~12h 12~14h 14~16h 16~18h
/EE-A-0) /(MJ « m™2) /(W +m™2)
PN WQ1 —0.149 —0.176 —0.174 —0.170 —0.177 —0.177 —0.173 —0.173 —0.126 —1.495 —23.18+3. 68aA
Clear WQ2 —0.245 —0.251 —0.233 —0.218 —0.217 —0.215 —0.210 —0.209 —0.152 —1. 950 —30.1740. 61bB
2012-01-04 WQ3 —0.274 —0.262 —0.228 —0.209 —0.205 —0.201 —0.195 —0.192 —0.138 —1. 903 —29. 3340. 97bB
BHR WQ1 —0.014 —0.055 —0.070 —0.081 —0.090 —0.102 —0.106 —0.101 —0.103 —0.724 —11. 1140. 442A
Cloudy WwWQ2 —0.058 —0.094 —0.104 —0.112 —0.120 —0.130 —0.132 —0.132 —0.128 —1. 009 —15. 2740. 38bB
2012-01-19 WQ3 —0.089 —0.109 —0.110 —0.114 —0.119 —0.127 —0.126 —0.121 —0.120 —1.037 —15.5140. 27bB

IR M B 1 B

Note: ¢ — ’indicates the direction of the heat flux.
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Fig. 6 Daily total solar irradiance(a) ,daily heat absorption(b) ,emission(c) ,daily average temperature 0. 05 m(d) and 0. 30 m(e)
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RIS EEFIRE K 12. 37 'C kR 13.83 °C,
TEH 14.13 °C, 0. 30 m 4, & _FIRIEE BAK,
Wz, PR E R, IR LR SRE N
11.13 CHERH 12.62 'C T ¥R 13.34 C; DB
WA, e e ] e 455 kb R s AR B/, D
Rz, T & &%, 4 7 K 8.60, 8.80,
92.89 MJ » m* s DIEABI, FERI )% & BT
WEBHARERDN, TRRZ FHRL. BT
3 ECE 3B 76.47.96. 88.93. 70 MJ + m %,

2.3.2 IRRRTECKFHEE S N E R R B NF
YR EAECHE ATtk 4 TTAD, K PR S R (&
WIS Rk 0. 87, HAR 58350 <, i BA K PH AR 5
AE SRR 2 A B Sfe TR 55 55 R U AR B AF K, AT B R B
FE G RS ARG B A 0. 05 m b i AR B E
HHE, 5559 0. 30 m AR BEASR R EE/N Uk 0. 11,
HAREE, SRAEMAE R A E KRB N 0.05 m
FZRHCH 0. 60 1 0. 64, HA W EHHSE. BE4 0.05 m
A1 0. 30 m bR BEAR B E A< MR Rk 0. 86,

F4 B REARES B2 BARE ENEHREERXES
Table 4 Relative analysis of wall total solar radiation,heat absorption and release and average temperature of wall
KM AR N 030 mALREE P4 0. 05 m AbIREE
LEES S8 B AR
Total solar Temperature at 0. 30 m from Temperature at 0. 05 m from
Correlation coefficient Heat absorption ~ Heat emission
irradiance the inner surface of the wall  the inner surface of the wall
KPH#ES) B & Total solar irradiance 1
HE{RIE #E Heat absorption 0.87% * 1
B Rt Heat emission 0.61** 0.60% * 1
K% /4 0. 30 m 4biRJE Temperature at
0.11 0.21 0.50%* * 1
0. 30 m from the inner surface of the wall
%P4 0. 05 m bR Temperature at
0.556% * 0.64% * 0.69* * 0.86* * 1

0. 05 m from the inner surface of the wall

T Fam P<0. 05, % * FR P<0.01,
Note: * represents for P<C0. 05, * *

3 Hig

BUERIESE H Y6IR 2 S T A T fi A 7] v B2
CHPSEEE B BT 3 B R ISR S AR 1 22 52,
UL B OGIR 2 SR AR (AR S A 3 L7 1) AR
BAag—. e A AR A R w R AR 7R
25T TEGISEARIET - FOGR = IR A A A
RE LT 3 KPR RS RN BB
MRYRIGEER, BT 3>k > 3. SRR — KPR EE,
e} R 3R AV IR BE AR [ s T3 AR 0. 05,0, 30 m 4k
TREEE R bR AR T R .

B[R] s B AR A R BT 3
MR PR B AR IR TG BV B> > b 1 201 ) B
7k ISR B E R/, TR 2, PR K. R
R BRI S AR D, TR AL, PR A
KBARK, B e/, TR k. A R E
S A TSR A 25 55 K P 88 S D350 AR I B 5 3R
Bk R, YL BRI AR PRI K P 8 S LA G, L R
PRBCHR R AR SR S AR BCR SL S5 1 IR AR 52 R R
FREEST EH M SR AN R EIRE. HOLRE 1R
TR T 48 TR 33 KA T 7o B A P 4 S IR A 11 2 S
AR R H SRS A 5, 15 HOERE Rk
RIMIER 5C. XF T IE 5 B9 AR B IE A4 A T 7, 66
TR A T BA RS BE R R & R

represents for P<C0. 01.
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Determination and Analysis on Heat of Trapezoidal
Soil Wall in Solar Greenhouse

BAI Qing? ,ZHANG Yahong' ,FENG Meigi' ,JIANG Lit
(1. School of Agriculture, Ningxia University, Yinchuan, Ningxia 7500213 2. Ningxia Institutie of Technology for Development and
Information Study, Yinchuan, Ningxia 750001)

Abstract: Solar greenhouse with trapezoidal soil wall is widely used due to its good heat retaining property and
cost efficiency. In this study,solar irradiance, heat flux and the temperature at 0. 05 m and 0. 30 m from the inner
surface of the wall at the upper, middle and lower points were determined to study thermal condition of the
trapezoidal soil wall in solar greenhouse. The results showed that solar radiation and temperature at inner wall.
Both solar irradiance and temperature of inner solar greenhouse at the upper, middle and lower points increased
from the upper to the lower point. The total solar irradiance at the three points were 2. 21,2.30,3. 08 MJ » m™*
individually, The average temperature at 0. 05 m at the three points were 2. 37,13. 83,14. 13 ‘Cindividually, while
average temperature at 0. 30 m were 11.13,12. 62,13. 34 °C. Heat absorption increased from the upper point to
the lower one,and the total heat absorption were 85. 60,85. 80,92.89 MJ » m * at the three points during the
testing time. The average heat emission reached the lowest at upper point,and the average heat emission at lower
point was higher than at the upper point,and it got the highest at the middle part. Heat emission at the three
points were 76. 47,96. 88,93. 70 MJ ¢« m™? individually. Heat absorption and solar irradiance were correlated with
each other. Heat absorption affected heat emission, while heat emission affected by inner wall temperature.
Therefore, solar irradiance directly affected the thermal condition of a solar green house.
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