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Field Study of Cooling Load Reduction and Thermal
Performance of Simple Roof Concrete and Roof Solar Cells

Attic Ventilation Assisted with DC Fan of Two Models
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Abstract

This paper reports comparative field study of cooling load reduction and thermal performance
between of Simple Roof Concrete (SRC) and Roof Solar Cells Attic Ventilation assisted with DC fan of
two models (RSCAV). A roof of each model has area of 3.24 m’. Both RSCAV models have the same
dimension and are combination of Red CPAC Monier concrete and transparent tiles, 0.015 m thick,
with Solar Cells SOWP external roof, 0.015 m thick solar cells panel, 0.015 m., The first model,
RSCAYV on the outer side of openings located at the top (ambient side) were 0.15 x 0.70 m’ assisted
with 4 x 5.76 WP DC fan installed at the south, north fagade and inner side of openings located at the
bottom (room side) on ceiling were 0.15 x 0.70 m’ assisted with 4 x 5.76 WP DC fan installed at the
roof side, and another combination of gypsum with aluminum foil board 0.008 m thick and translucent
sheets 0.004 m thick on the room side, The second model, RSCAV on the outer side of openings
located at the roof eaves (ambient side) were 0.15 x 0.70 m’. A roof of three models was installed on
roof of two small houses of the same dimension, 4.05m° volume made from autoclaved aerated
concrete. Then the comparison of performance between RSCAYV of two models and SRC for reducing
thermal heat gain and moisture of ceiling, using another small house model, was studied.

The experimental results revealed that indoor temperature and moisture of RSCAV of two
models room and air indoor under roof was about 2-6°C and 0.0257 kg/kg lower than that of the SRC
room. And RSCAV of two models has ventilation reduced heat gain admitted through the on roof

considerably room was about 38.4, 56.45% lower than that of the SRC room.

Keywords : Roof Solar Cells Attic Ventilation (RSCAV), Natural ventilation, Solar Radiation,

Hot and Humid Climate of Bangkok
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Solar radiation (W/mz)
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Temperature (OC)

Temperature (OC)
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Temperature (OC)

Heat flux (W/mz)
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Electrical consumption (kW-hr)
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