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Abstract

The 38.9% of the Georgian territory is covered by forests and from the
complexity of the relief, 95% of this area is protective function. The high demand
for timber in the country has greatly reduced the number of valuable timber
species, such as beech, chestnut, oak, maple, hornbeam and other high-quality
timber dignity of forests.

Unlike other useful resources, timber belongs to renewable natural
resources. It is an indisputable advantage over other fossil resources of raw timber,
defines its wide use in the future.

Degree in order to establish constructive materials with preliminary studies
have shown that by full use of the existing capacities can achieve high efficiency of
the use of inexpensive wood species.

One of the directions of solving the problem of rational use of cheap wood
for its modification (injection) through the improvement of the quality indicators.
As a result, adopted a new composite material, in which the porous material of
wood fibers act as reinforcement and the substance to be impregnated porous
structure of gaining proper dignity: fortress of strength, elasticity, form resistant,
biological and chemical resistance. It no longer has the negative qualities of natural
wood: drying and swelling, shape-size variability. It no longer inclined, does not
rot because its surface rejects water. For this reason, it is possible humid and high
temperature environment of their exploitation.

It is an environmentally clean, less flammable, good thermal insulation and
dielectric properties product, which is just like a tree, cutting tools are subject to
mechanical treatment. As a result of brushing, the surface becomes perfectly
smooth in which the natural beauty of wood (texture) is retained.

Its application areas include land and garden furniture, street stairs, squares,
high-quality parquet, building construction elements, ships and yachts and other
equipment.

Getting the economy, low-quality timber can be used for injection of the
operation as well as the best species impregnated material. Since the timber is
being filled more than the hearts of protein, impregnation of wood species need to
use a protein. It is another important factor with low natural sustainability of
timber species for industrial use. For example, some species such as lime, poplar,
maple, alder, willow, plane-tree, fir and other.

Pre-processed timber condition with hygroscopic solutions demanded
special theoretical and experimental studies, which is proven with proposed

industrial drying technology researches.
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The object of research is the deciduous species of pre-treated timber
structure of chemical substances; Hygroscopic processed timber technology
solutions; Convection drying technology and chemically treated wood physical
and mechanical properties.

Research methods: during the theoretical and experimental studies were
used the following methods: timber structural analysis, test planning, modeling,
mathematical analysis and process optimization.

Experimental studies are based on active experiments, performed in
laboratory and industrial conditions.

During the convection drying time, scientific research and practical
problem solving was accompanied by a number of metabolic processes of heat and
mass of the object parameter estimates.

Science News: determining moisture resistance of wood anatomical
elements ability to activate revealed, which growth depends on the vitality of its
process; Scientifically substantiated concept of biennial timber drying process; The
proposed timber chemical processing technology, which activates the timber
moisture and water permeability. The proposed mathematical model of chemically
treated wood permeability; Experimental revealed: a heat coefficient, specific heat
capacity, thermal resistance chemically treated wood, which is different from
unprocessed timber. It is proposed theory of non-stationary temperature fields
during heat switches and chemically treated wood convective drying methods to
calculate the duration.

It is represented chemically pre-treated timber convection drying, which is
marked by a lack of energy costs, drying duration and lack of defects.

Importance for theory: It is founded - Chemical processing and pulp
capacity to influence tailrace thermal-physical properties; Physical phenomena
regularities of convective drying time, which permitted to obtain numerical
calculations of the mathematical apparatus, distribution of temperature fields,
drying and energy efficiency to reduce the duration of the scientific-theoretical
foundations of wood convective drying time.

Importance for practice: It is grounded the chemical solution-treated wood
proved a major technological options, which has enabled us to achieve a ratio of
the maximum amount of determining moisture resistance and therefore, to reduce
the duration of the convection drying 1.5 — 3.0 times.

There is designed pre-processed timber convection drying technology with
chemical solutions which allows us to use the drying chambers. It will reduce the

energy intensity of the convective drying of wood 1.2-2.1 times.
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Exclude energy-intensive technological processes in the timber drying
chamber technology, such as material from the heating, the timber having pre-
heating and the moist- thermal processing of technological processes.

Improve the quality of dried wood drying residual internal stresses,
deformations and form stability at the expense of size.

Drying is called through evaporation of moisture from woody withdrawal
process. The drying process is long and one of the most energy-capacious woods
processing in the technological process.

Timber should have small heat conductivity, electrical conductivity and
more. All these qualities of the wood drying process are obtained only after a
while.

The purpose and requirements of drying wood determines by the individual
characteristics of its use conditions but in any case, timber’s drying purpose is
conversion from natural raw industrial materials it’s physical and technical,
technological and consumer properties of a radical restructuring.

After the drying we should get ennobled material, more quality and
valuable that meets the high demands of the industrial and domestic conditions of
the restrictions.

During the drying process at low tempera to improve its technological
features - clean sawing, view, plane with its sharp, brushing and other quality
finishes. Reduction in timber with moisture, it becomes lighter and more heat-
conducting. Research has found that mechanical pulp density of 30% moisture to
grow significantly before driving out all the moisture up. Drying of sawn material
is very high demands placed, depending on the purpose of the use of sawn
material.

Timber drying using high-frequency currents (TBY and CBY): Wet wood
may be practically considered imperfect dielectric layer. Because it is difficult to
identify the molecular complex of the electromagnetic field is treated like a polar

(de polar) environment and non-polar molecule.
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