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Study of Thermal Performance of a Solar Collectors Walls assisted with
DC Fan for Domestic Hot Water and Natural Ventilation of House

Model under Tropical Climate
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Abstract

This paper aims to investigate heat gain reduction and assess thermal performances among 3 wall
types, i.e. a solar collector wall (SCW) designed in favor of domestic hot water and natural ventilation
assisted with DC fan; a glass block concrete wall (GW) and a simple concrete wall type (SW). The 0.1
m thickness walls of 3 types were installed into a model house fabricated for the hot and humid tropical
climate. The SCW was made up of 0.6 m by 1.5 m - double wall panel. The SCW external wall was flat
- plate solar collector, is glass block double and solar cells panel (80 W) in support of solar hot water,
holding approximately 10 liters. The solar collector was  0.08 m thickness while the inner side glass
wall was 0.006 m thickness with 0.08 m. air gap. The openings were located at the bottom (room side)
with two DC electrical fans (5.76 W) installed in 0.24 X 0.12 mz, to increase ventilation, and at the top
(ambient side) with two DC electrical fans (5.76 W) installed in 0.24 X 0.12 mz, to increase ventilation.
The SCW was integrated in the south fagade of a 4.05 m’ model house, 0.1 m thickness, built by
autoclaved aerated concrete blocks. As results, the SCW wall type was found to produce exceeding
55 — 62°C hot water, and indoor temperature of the room mounted with SCW was 2 - 8°C lower than
those utilizing GW and SW. Heat gain through the south wall of SCW installed room decreased by
75%. In comparison with the other 2 types, induce better natural ventilation, and proved to be more

energy efficient in terms of air conditioning system; energy consumption decreased by 32-33%.

Keywords: Natural Ventilation, Domestic Hot Water, Solar Collector Wall (SCW), Daylight, Tropical Climate
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