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Thermal Characteristics of Gravels for Underground Solar-Heated
Greenhouse Design
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Fig. 1. Thermal conductivity measuring system and sample
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Fig. 3. Specific gravity and Void ratio of Gravels & Crush stone
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Table 1. Thermal conductivity of soil and gravel
" Soil Gravel Crushed
em
Nt | . | Semple 1 | Sample 1| stoe
Thermal 0.9398 0.6325 2.557 2.7106 1.6783
conductivity . . . . .
(W/m-K) (35°C) (31°C) (30°C) (32°C) (31C)
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Fig. 4. Thermal emission characteristics for gravel size
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Fig. 5. Relationship between thermal conductivity and
floor materials thickness(Tsub-Tin=25C)

_18_



o] &3 YR 249 MAH "I 7|xAEE AFI}A A
A5

1) B717t BHE 4 9t A3 BIEe B Asske E FBRAL
S

3~ E S48 Ao e
(3) AR A LAY £E FA) G TE A2 et 27
2 ga Aot AT BF AWFIASARE 8AT AR BAFIUT
4) 3939 A Qo TaYENGE GAAY TAd BE P B
Aoz Yt wdsel AW duel A4 24 B vg3e

g 448 4 U Aoz wodh

1%
N
Ao
o

1) A&d. g, HE7]. 1990. S2g 249 EAF Al=d JHdol B
AT (1) #7574 A 1501) : 14-22.

(2) A94. 1997, ol vx] A&7 dSdet AdddaTs Anuy A8
D 1-22.

(3) w9, wrE. QHA . 1992, A2 FExo] FEEAY B AT =
Bl o X8 3) X Vol. 12(1) : 81-87

(4) 87 F34. PFE 1993 24 B2 9% HE3 229 54 54 4
7. e gl {283 A Vol 13(2) : 65-78.

(5) o]FZ. vt A HEd HESF o|FE. 1994 AFEud 249 ¢ T W

A

4. @35 d71A% A Vol. 193) : 222-231.

(6) tLABETER 1066, Hid-ZERBGTR 7 ADOREERS L UBE. BERER. 200D
1 11-15,

(7) Kozai. T. 1985. Thermal performance of a solar greenhouse with underground
heat storage system, Proc. of the international symposium on thermal
application of solar energy : 503-508.

(8) Kurata, K. and T. Takakura. 1985. Simulation of climate within a solar
greenhouses equipped with underground heat storage units, Proc. of the

international symposium on thermal application of solar energy - 521-526.

_19_



