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Improving of indoor conditions of solar chimney ventilated buildings by

industrial humidity adsorber.
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Abstract

Among factors, which affect human thermal comfort, the most
common are temperature, relative humidity and velocity of air. Today,
air-conditioning is widely used that can control both temperature and
relative humidity. As outdoor temperature in Thailand is practically
always close or below the body core temperature (37 °C), a decrease
in the air moisture would certainly be an interesting choice that can
provide comfort and save energy. This is being the objective of this
thesis, which was aimed to investigate the performance of industrial
solid desiccants for improving the indoor conditions of house
ventilated using the solar chimney concept. The most significant

feature of the desiccant is that when it absorbs moisture until



saturation, it becomes liquids. The liquid is collected at the
bottom of desiccant box.

Several tests were performed using the center single-room
solar chimney house by varying the position and the number of
desiccant boxes. Ventilated and non-ventilated conditions were
also considered. The room of a volume about 25 ms, comprises
Roof Solar Collectors (RSC) and Modified Trombe Wall units
(MTW). It could be concluded that the suitable position of the
desiccant in solar chimney based ventilated house is in the room
or where moisture reduction is required. Six boxes of desiccant
(1200 g) could reduce room moisture ratio by about 4.67% (The
conditions varied from 0.0214 kg H,O/kg.d.a., 31.66 °C to 0.0204
kg H,O/kg.d.a., 31.61 °C) with a relatively high air change rate
about 8 times of volume per hour. Such conditions approach
human comfort requirement in Thailand indicating, therefore,
there is a promising potential for application. The lifetime of
desiccant box is about 3 -~ 4 weeks with adsorption rate of

desiccant is about 0.24 g/h.
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31171 1 Schematic view of BSRC single-room solar house,

Northern facade, Unit in mm.
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Cross section of Solar House
(b) in section 3.2.

(a) in section 3.1
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31]7‘\ 3 Moisture ratio profiles at different positions with

4 desiccants:
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31]7‘1 6 Moisture profiles at different positions: 6 desiccants on

the floor of the house, open MTW and RSC.
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