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ﬂnergy saving is one of the terms and considerations that can no longer be ignored or overlooked in tm
modern era, especially when researches and industries are moving towards developing thermal and
acoustic insulation technologies, with the aim of providing a comfortable and quiet work environment.
Moreover, the volume of carbon dioxide emissions from residential buildings constitutes (25%) of the
total volume of pollution in the world according to the Kyoto Protocol, which implies that real solutions
must be sought to reduce greenhouse gases caused by population densities, this is if we do not talk
about pollution resulting from industrial plants and facilities.

So, this research presents a scientific and design vision for the possibility of preparing real alternatives
for existing insulating products for buildings, plants and their facilities using composite materials of
two-dimensional and three-dimensional technical fabrics made of glass and basalt fibers with binders
of epoxy and rigid polyurethane and structurally reinforced with silica-based nanoparticles.
The properties and specifications of these nanoparticles and the dimensions of the pores between
them were analyzed using the latest technologies including optical scanning electron (SEM) and X-ray
diffraction spectroscopy using the powder method (XRD). After obtaining the insulating product with
the proper nanostructure, acoustic insulation efficiency has been increased to (99.7%), and thermal
insulation efficiency with thermal conductivity of (0.024 w/m.k), then accelerated aging and weather
tolerance tests were conducted to figure out the life of use for this insulator, until establishing the
design and manufacturing fundamentals of those composite textile materials by resorting to the
simplest and least expensive nanoscience techniques in a way that meets the requirements of acoustic
and thermal insulation in the modern buildings market, and the reconstruction plan for our beloved
country, Syria, by reducing energy consumption and limiting environmental pollution.
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