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Abstract

Wood is a material that has long been used for making everyday goods and tools, as
fuel for fires, and many more uses. Due to its properties, which are superbly fitted to the
requirements of a building material, one use for wood is as a construction material and
for interior and exterior finishing, in particular, in wooden dwellings. It has many other
uses for exterior structural components, as well, in civil engineering works, landscape
gardening, and other applications.

Nevertheless, wood is vulnerable to deformation, rot, and insect damage due to the
absorption of moisture and water, which are critical weaknesses in its use. Thus, the
moisture properties of wood pose a very important challenge when considering its use as
a material. Consequently, there is a demand for processing technologies such as
coatings and preservative treatments that will extend the life of wood while preserving
1ts properties.

One such candidate technology is to apply a water-repelling agent (below,
water-repellent treatment) to wood or a wood-based material. Such a treatment would
be expected to confer water repellency, waterproofing, moisture conditioning, and
moisture permeability to water-repellent-treated wood or wood-based material (below
water-repellent-treated wood materials) while preserving the innate beauty and feel of
the wood, and at the same time, providing improved dimensional stability and
durability. Despite some water repellents being very safe and easy to use,
water-repellent treatments are not much used on wood, and little research has been
carried out on the behavior of water-repellent-treated wood materials.

Recent years have seen progress in achieving heat insulation and airtightness in the
exterior walls of wooden houses. Once water gains entrance to these walls, however, it is
trapped there and gives rise to condensation in the walls. For this reason,
moisture-permeable waterproof sheet is sometimes used on exterior walls.

However, if the material of exterior walls is conferred with water repellency and an
appropriate level of moisture permeability, the water in the walls can be diffused and
released from the exterior walls, and condensation in the walls can be prevented even

without a moisture permeable waterproof sheet.
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In this report, the properties of water-repellent-treated wood materials associated with
moisture conditioning, condensation, and other parameters are examined and the
performance of wooden exterior walls with water-repellent-treated wood materials are
considered.

Moisture properties of water-repellent-treated wood materials:

The waterproofing properties of the material were dramatically augmented by
conferring water-repellency. However, there was almost no influence from this on the
absorption/desorption of moisture (moisture conditioning). Also, dimensional changes
due to water absorption were suppressed, improving dimensional stability. Changes in
color intensity due to iron contamination were suppressed to some degree. Since the
form and amount of surface condensation was altered by water-repellent treatment, it
was demonstrated that this method is practicable in wooden exterior walls.

Use of water-repellent-treated wood materials in wooden exterior walls:

Water-repellent treatment slightly reduced the permeability coefficient, but had
almost no effect on condensation on the outer wall in winter. There were few differences
between different exterior wall materials in condensation proofing. However,
differences between models had a greater influence than did the water-repellent
treatment. Overall, the condensation proofing was greatest in the order Model III >
Model IT > Model 1.

Untreated structural plywood used as the material for an exterior wall penetrated by
water (a model that envisioned a case in which moisture had entered into the wall)
showed the highest potential for condensation.

Future prospects:

It is assumed that the durability of water-repellent-treated wood material are further
enhanced by improving weather resistance and giving the water-repelling agent
antifungal properties. If the durability of a structure can be extended in this way, we
can expect this to reduce the consumption of wood resources and the generation of
wastes.

Methods that take full advantage of these factors must be further examined in the

future.
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