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Measurement of Warm Water Flow Characteristics
Penetrating through the Natural Silica Sand

Ganbat DAVAA*, Shohei MII** and Odgerel JAMBAL*

Abstract

One of cost effective methods is setting a lower temperature for the whole greenhouse, while providing
warm water locally into the root and growing parts of plants. This locally heating technique reduces the
heat loss because instead of warming the entire air throughout a greenhouse it provides heat where it is
necessary and as a result the fuel required for heating is reduced. Besides that, if suitable temperature is
applied it may cause faster growth of crops.

Even though the flow is correlated to temperature gradients, as the warm water penetrates through
soils, it carries heat and changes the soil thermal conditions. Therefore observing the water flow
movement penetrating through the soils would lead perceiving the heat transfer near the root area. In
order to improve the effectiveness of the locally heating technique it is necessary to perceive the water
movement with its quantities and temperature distributions.

Even all soils and culture media soils of different places vary in their compositions, contained stone
sizes, sand amounts, etc., they all contain sand. In this study, with the aim to clarify the water flow
characteristics penetrating inside sands we examined warm water movement inside natural silica sand

of grain grade 4, 6 and 8. We have measured the water temperature and discharge rate, and observed the

temperature increase in the sands.
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