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Fig. 1 Sectional view of gravel wall solar greenhouse
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Fig. 2 Schematic diagram of lead wire gabion
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Fig. 3 Picture of gravel wall solar greenhouse
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Fig. 4 Diurnal variation of litensity in
a sunny day(2015-01-22)
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Fig. 5 Diurnal variation of light intensity in
a cloudy day(2015-01-22)
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Fig. 6 Diurnal variation of indoor temperature in different solar

greenhouse in a sunny day(2015-01-22)
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Fig. 7 Diurnal variation of indoor temperature in different solar
greenhouse in a cloudy day(2015-01-25)
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Fig. 8 Diurnal variation of indoor temperature in different solar

greenhouse in a snowy day(2015-01-28)

—e—lifRK WK

—— TR

00:00  05:00 lo;oo\fjo 20:00

I5F18) Time

i
Indoor temperature difference/'C

S B2V o v s o »

9 ELRVEE(2015-01-22) . BA(2015-01-25)
E(2015-01-28) RENREE BT B2
Fig. 9 Diurnal variation of indoor temperature difference in
greenhouse in winter sunny(2015-01-22) ,cloudy(2015-01-25),
snowy (2015-01-28) days

= RS SR E YERE R R E B, JR t IR B A AR AL AN
AT JE S NS SRR ST GE R, RO T
R A TTRREE ST . B 10~15 N ARFE RS LA T AHR
T2 5 BN R R B AR B R H AR AL 4R AT . 2 S iR 0
NS B 22 SR 0 2, DR R 2 2 JR AR ) 119 = S [
o AR AR BE 7B 6 R 5L B ) 46 T ORI 4
AR AR AR » B A i BEAE (LA X2, 40 em 4078
AR G2, EARRFMAT 50 % 5% R
R IR B A

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2016002):46~50

- ZHEEZ -

M 10~11 AT AFE H , 7E0E K , i 15 55 78 =5 1R 1R
P, BEAR PR BE 42 : 20 cm>>0 cm>>40 cm, B FF R IR
AT ,0 em>20 ecm>40 cm; A%k A 5% E 55 R IR B, 5%
R PNIRE 7377 : 40 em>>20 cm>>0 cm, 35 FF {f IR 9 A,
0 cm>20 em>40 cm, 2 FEIRZEHM L, B A R S5 A& A
FE 0.20,40 cm Ab IR BE L 38 £ Bl PN IR B S R 1
12.9.10. 7.11. 3°C , E- 343810 6. 7.7. 4.9. 8°C ,

250
&)
B 200
E]
BWE 150)
2
Zs 10.0
' —4—40 em
= 50+ —&—20 cm
5 —a—0 cm
00 L . . .
00:00 05:00 10:00 15:00 19:00

[5}]8) Time

E 10 MX(2015-01-22)#ENARREEREATL
Fig. 10 Diurnal variation of buildt-in temperature in different

depth of brick wall in sunny(2015-01-22)

400 -
3501
300
250
20.0

P

Buildt-in temperature/C

15.0 1 ——40 cm
10.0 | —8—20 cm
50 —&—(0 cm

0.0+

00:00 05:00 10:00 15:00 19:00
[518) Time
11 BEX(2015-01-22) BRAIEE R
Fig. 11 Diurnal variation of buildt-in temperature in different

depth of gravel wall in sunny(2015-01-22)
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Fig. 12 Diurnal variation of buildt-in temperature in different
depth of brick wall in cloudy(2015-01-25)
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Fig. 13 Diurnal variation of buildt-in temperature in different

depth of gravel wall in cloudy(2015-01-25)
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Fig. 14 Diurnal variation of buildt-in temperature in different

depth of brick wall in snowy(2015-01-28)
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Performance of Heating Storage Gravel Wall Solar Greenhouse

ZHANG Jie' ,ZOU Zhirong® ,ZHANG Yong® , SUN Yachen®
(1. College of Mechanical and Electric Engineering, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100; 2. College of
Horticulture, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100)

Abstract: A new structure of the thermal storage wall solar greenhouse was studied and its properties were investigated,
the solar greenhouse was built with gravel as the main material,fixed by wire mesh cage,the gap between the gravels can
enhance the flow of hot air, thereby enhancing the thermal storage properties of the wall. Lighting performance,
temperature and internal temperature of the walls were discussed and analyzed theoretically. The results showed that the
new gravel wall compared with ordinary brick wall, there was no significant difference in lighting performance; the
average indoor temperature at the typical sunny was improved 4. 0°C,at the typical cloudy was improved 5. 0°C,at the
typical snowy was improved 3. 2°C. The temperature of the internal wall increased most evidently at 40 cm from the
surface. In sunny,cloudy and snowy,the new gravel wall was improved an average of 9. 8°C,6.4°C,4. 8°C. The tests showed
that the gravel was suitable as storage material of wall in solar greenhouse,and the insulation performance was good.

Keywords : gravel wall;solar greenhouse;heating storage material ;insulation performance
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