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Abstract

The objective of this research was to assess the efficiency of the circulating water
wall system in reducing heat accumulation inside the building. Model buildings size 60x60x80
cm. were built using aerated concrete. A circulating water system was installed on one side of
the wall using a 3/8—inch copper pipe in the exterior plaster layer and solar-powered water pump.
The circulating water system was operated during 09:00 a.m.—04:30 p.m. The temperature changes
were recorded throughout the day and compared it with the conventional wall. Results were
analyzed using paired t—test, the heat transfer was calculated, and the construction cost was
analyzed against the benefits and cost reduction from electricity consumption from air condi-
tioning found that the application of the water circulating wall during 09:00 a.m.—04:30 p.m.
showed efficiency in reduction of heat transfer with a statistically significant level of 0.05. The
average temperature at the inner wall was reduced by 3.69% and averaged heat transfer was
reduced by 32.43%. The installation of the circulating water wall system had an increase of
34.20% in investment but installing a circulating water system wall only on the side which
received the most sunlight will increase the construction cost by 8.55%. Meanwhile the benefit
from the reduced cost of electricity consumption for air conditioning was calculated at 8.11% and
the circulating water wall system will reduce the amount of heat transfer into the building pro-

viding comfortable atmosphere without air conditioning.

Keywords: Wall, Heat transfer, Energy saving, Circulating water system
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