
Temperature dependent properties of wood during
microwave drying

It can be said that the microwave radiation power has a significant effect on the temperature
variation characteristics of wood. The higher the power is, the faster the heating rate is, and the
shorter the isothermal time is. The thicker the sample is, the slower the heating rate is, but the
difference is not big. The temperature distribution inside the wood during the microwave drying
process is abnormal. The temperature distribution inside the wood is uniform, and the
temperature gradient from the center to the wood surface is not ten. The temperature of wood
increased during the late stage of drying.

Distribution and variation of water content field in wood during microwave drying equipment

During microwave drying of wood, the moisture distribution in wood interior is very different from
that in conventional drying. In conventional drying, the moisture movement speed of interior is
usually less than that of evaporation on the surface of wood, and the surface layer reaches
below the fiber saturation point rapidly, and the central part is larger. Water content gradient. In
the process of microwave vacuum drying, the moisture content distribution in wood showed

different laws.

In the whole cross-section, the original moisture gradient of wood was not increased, but
homogenized, and even increased the moisture content of wood surface during drying. This
result fully shows that the moisture migration in wood is not driven by moisture gradient, but by
moisture gradient during microwave vacuum drying. In the process of microwave vacuum
drying, the microwave energy penetrates directly into the wood by radiation and produces a
large amount of heat rapidly. The moisture in the wood cell cavity evaporates rapidly and the
pressure rises sharply. Water evaporation rate is less than the rate of water "gushing" out of the
wood, water will occur on the surface of the wood "accumulation" phenomenon, natural wood
surface moisture content will exceed its initial moisture content.

Distribution and variation of fiber orientation and lateral pressure
In microwave drying, the pressure increases rapidly to the maximum pressure in the direction of
fiber and thickness, and the maximum pressure keeps for a short time, then decreases slowly.

The pressure gradient in both directions is obviously higher than that in the fiber direction. The
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reason for this is that the pressure gradient in the thickness direction is larger than that in the
fiber direction. The energy transfer and the temperature rise of wood are instantaneous
processes, which lead to a large amount of water vapor in wood and a rapid rise of pressure in
a very short time. On the one hand, because of the low moisture content of wood, the free water
evaporates quickly under strong drying conditions; on the other hand, the pressure in the cell
cavity rises rapidly, making the pore membrane rupture, greatly improving the permeability of
wood, resulting in a rapid drop in pressure.
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