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Abstract

The common construction system used in Kuwait is a frame structure consisting of
reinforced heavy concrete beams and columns with reinforced floors and roof slabs.
Walls are constructed by filling the skeleton with masonry blocks. This type of
construction is the dominating system used in the Arabian Gulf Countries and is even
used in one and two story residential buildings.

Autoclaved aerated concrete (AAC) was introduced in the mid 1980’s as an alternative
material that can provide both the structural and heat resistance characteristics required.
AAC is produced as masonry units to be constructed in RC skeleton construction, in
addition to reinforced AAC panels which are constructed as a homogeneous AAC
precast system.

This paper reviews the performance of buildings constructed using AAC. The
structural and thermophysical properties are presented. Patterns of energy consumption
of a typical building were developed using a computer building simulation program and
energy savings calculated. Finally the findings are reflected on the national scale as
environmental aspects of the production process, building performance and power
supply requirements.

Keywords: Autoclaved aerated concrete, building performance, energy consumption,
hot regions.
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3 Autoclaved aerated concrete

The enforcement of strict limits on the thermal resistance for exterior walls gave way to
the introduction of autoclaved aerated concrete blocks as an efficient material that can
provide the necessary thermal insulation properties without the use of specific thermal
materials. Autoclaved aerated concrete was developed at the end of the 1920°s in
Sweden [2]. Cement and lime, together with siliceous fine materials such as sand, slag
or fly-ash and water, are used as raw materials. A small amount of aluminum powder
is added. A chemical reaction between the aluminum powder and the lime increases the
volume by forming air-filled cells. The product is autoclaved for 10 hours at 10 atm at
180 °C. The autoclaving initiates a reaction between the calcium and silica to form
calcium hydrosilicates.

Autoclaved aerated concrete has a low bulk density and a particularly favorable ratio
between material strength and bulk density. The lower bulk density consequently
causes a lower consumption of raw materials which is shown by the way of
comparison to other building materials in figure 1 [3]. Furthermore, autoclaved aerated
concrete posses remarkable possibilities for waste processing and recycling. Since the
material can be easily cut and sawed with simple tools making it possible to reduce the
waste in the site to a minimum. A main feature in that is the recycling processes used in
typical AAC plants.
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Fig. 1 Consumption of raw materials in the production of building materials [3].

Autoclaved aerated concrete, being a light weight material, provides a useful thermal
inertia because it possesses an advantageous combination of mass, thermal conductivity
and specific heat properties. This means that autoclaved aerated concrete can reduce the
extremes of internal temperature compared with buildings made of lighter structures
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S Energy consumption patterns

To analyze the effect of energy consumption, a typical Kuwaiti house was considered.
The technique employed to predict the thermal performance of the building used
computer based building simulation. Figure 3 shows a typical hourly power
consumption for the building constructed using conventional heavy weight wall and
roof systems for both insulated and uninsulated cases. On the national scale, power
consumption have been increasing steadily as shown in figure 4. It should be noted
that the drop in 1991 was due to the interruptions induced by the Iraqi invasion during
1990/91.
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Fig. 3 Typical hourly power consumption for a Kuwaiti house.
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Fig. 4 Peak power consumption compared to installed capacity in Kuwait [4].
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