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Fundamental Study on Heat Absorption
of Dune Sand

Hideo Hicucur*

The temperature of sand dunes in daytime in summer is higher than other places and
reaches over 60 °C. On the other hand, the summer temperature of sand dunes at night
is lower. To further investigate this phenomenon, a study of heat absorption of dune
sand was made. At first, the temperatures of the atmosphere, surface sand and
underground sand of Tottori sand dune were measured and the most suitable method of
absorbing heat was investigated. Two identical vinyl green houses were built and a
heating system using dune sand heat was designed. One green house was warmed at
night by the heat of dune sand warmed by solar heat in the daytime, while the other was
not warmed at night and the temperatures of the two vinyl green houses inside were
compared. The main results obtained were as follows :

1) The maximum temperature of the sand dune surface in summer was over 60 °C Whlle
the temperature underground at 40 cm depth remained at 20 °C.
2) Black colored pipe absorbed the heat of dune sand most effectively.
3) A small pipe of about 10 mm diameter set on the sand surface absorbed a great
amount of dune sand heat.
4) The temperature of the vinyl green house warmed by the heat of dune sand was
higher than the other green house.
5) The temperature of the small vinyl green house was higher than the large green
house.
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Fig. 2 Situation of pipe
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Fig. 4 Outline of vinyl green house and small
vinyl green house
4. RIBEER

Fig. 4R+ &1, EZ— W7 AR E 5IT/N& R
NTRX (2BNTR) RREL, 2ENVARDOERER
1ENTANDEES L UAFR B L,

KBRS UBE

1. BEEREOHE

Fig. 5i319824F 8 B 13H Ic K 2 W EHRE»5 0, 5,
10, 20, 50, 1003 & U'180cmiFE & D OBEERLI: D
DTH%, WEHIWZ B 2WOBREFHRIGEVIZEE

0
—_—5
1
60| ———a50
o—=a100
o— 2 180
o 4o}
2
2 Ermeeo
e
[=%
£ 20}
&=
0 s 8 12 16 20 2
Time(hr)

Fig. 5 Temperature of underground of sand dune
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Fig. 12 Temperature of inside of various size’s

pipes absorbed with hot water
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Fig. 13 Temperature of inside of colored pipe
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Fig. 14 Temperature of inside of pipes at various situation
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Fig. 16 Temperature in vinyl green house and small vinyl green house
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