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Heat transfer process of a rice husk layer as an insulation

material for long-term snow storage

Part 1 : Open air experiment and property measurements
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1) Department of Mechanical Engineering, Nagaoka University of Technology,
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Abstract: Storing snow piles using simple insulation in open air is an inexpensive long-term
solution for thermal storage. Rice husk has been well known as a good insulation material for
covering snow piles. In order to determine its insulation performance and mechanism, we performed
an experiment on the storage of snow piles in open air and measured the properties of rice husk in
the laboratory. We stacked 450 tons of snow in open air and covered the pile with a 15- or 30
-cm-thick layer of rice husk. The average decrease in the height of the snow pile (HD) was 1.5 and
1.2 cm d ! for a 15-cm-thick and 30-cm-thick layer of rice husk, respectively. There is a proportional
relationship between HD and degree-day (cumulative daily mean air-temperature).

The measurement of the properties of rice husk in the laboratory yielded the following results
: the density of rice husk is 104 and 226 kg m ® in dry and moist-saturated conditions, respectively.
The thermal conductivity is 0.215 and 0.309 W m~! K™! in dry and moist-saturated conditions,
respectively, and it proportionally increases with the percentage of water content. The rainfall
simulation indicated a water absorption mechanism and the existence of the flow down process.
After watering a rice husk layer, water accumulated on the top for a while, before lowing down to
the bottom along the water flow path. Therefore, the layer remains dry even after heavy rain, except
for the thin top and bottom layers and the water path. A complex wet and dry layer model of heat
conduction was developed and the overall heat conductivity was simulated. It is demonstrated that
if the rice husk thickness becomes more than 30 cm, the thermal conductivity becomes almost

constant with a value of 0.23-0.24 W m ' K.
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SFEHHIME 2008 427 A 15 H)



