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Development of Low Cost Nano-structured Cementitious Plastering for Reducing Energy
Demand of Residential Buildings in Saudi Arabia

* Dr. Hamada Shoukry EIl Fakhry

Abstract

The aim of this study is to develop nanostructured lightweight
fiber reinforced cementitious surface composite (NLWFRCC)
with enhanced thermal resistance and reasonable mechanical
strength and to assess the impact of its application on the
energy efficiency of residential buildings in Saudi Arabia.
White Portland cement (WPC) was partially replaced with
different amounts of perlite ranging from 10% up to 70% (by
volume) then substituted by 10% nano metakaolin. Natural
fibers were added by 2% by mass of binder. The density,
thermal conductivity, flexural strength and solar reflectivity
were measured at 28 days of curing. It was found that; the
density, thermal conductivity and flexural strength decrease
with increasing replacements of cement by perlite, a reduction
in thermal conductivity by 84% was achieved at 70% perlite.
Even at 70% Perlite; the maximum reduction of flexural
strength is approved by ASTM Standards moreoverit is 3 times
greater than the flexural strength requirements of standard
specification for mortar cement. Incorporating perlite into
WPC, led to a significant enhancement in reflectivity especially
in near infrared region, an increase of about 33% was obtained
at 70% perlite. In order to assess the quantitative impact of the
decrease of thermal conductivity of NLWFRCC on the energy
efficiency of a residential building, the building energy analysis
program DesignBuilder 3.2 was used to simulate the annual
energy consumption for a typical residential house in Saudi
Arabia under the climatic conditions of Riyadh city.
NLWFRCC caused a reduction in cooling energy consumption
by about 34 %.
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