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The Comparative Study of Cooling Loads for the Rooms with
Single-pane and Double-pane Aerated Concrete Block Walls
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Abstract

Recently double-pane aerated concrete blocks are used increasingly in
energy conscious buildings. This is to increase higher thermal resistance than that of
the single-pane aerated concrete wall, in turn resulting in the lower value of the
overall thermal transfer value (OTTV). However, the aerated concrete block is of low
density material with high porosity. It has high moisture absorption. Thus when using
as envelope for air-conditioning buildings, it is questionable that the effect of
moisture transport through the double-pane wall may cause the higher cooling load.
This is due to higher amount of moisture being trapped inside the wall cavity and the
aerated block itself in comparison to using the single-pane wall.
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This study used two approaches, experiments in real building and computer
simulation. The experiments were conducted by using two rooms, size 8 sq.m. The
exterior wall of one room was constructed with single-pane aerated concrete blocks,
while the other with double-pane blocks. The electricity consumptions of air-
conditioners were recorded with watt-hour meters in rainy period with high relative
humidity outside air. It was found that the double-pane block wall used 13.26% less
electrical energy during daytime between 9.00-18.00 hr. and 9.6% less energy during
nighttime 21.00-6.00 hr. The result from EnergyPlus also showed that the double-
pane wall used less energy, and the percentages of energy savings were lower, 3.87%
for daytime and 1.31% for nighttime.
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