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Natural Ventilation Integrated with Thermal Mass

in Residential Building for Energy Saving
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Abstract

This research explored the potential of using thermal mass integrated
with natural ventilation for housing in Bangkok, Thailand by simulation with TAS for
Environmental Design Solutions Limited (EDSL) program. Opening and closing
window and door patterns for weekdays and weekends were investigated with
various materials for walls and floors. Three types of exterior wall materials were
selected based on their thermal masses which are low mass materials (density 600
kg/m?), medium mass materials (density 1,872 kg/m?) and high mass materials (density
2,400 kg/m’). It has been found that for bed room, daytime ventilation (06:00 am —
06:00 pm) with low mass material exterior walls and laminated floors were the best
option. For living room occupied during day time, high thermal mass exterior walls

and marble floors would be a better option.
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Thermal mass Type Layer Material Type Depth | Density | An1sAumuAuion | A1AIN9AY
(ecm) | (kg/m?) (m*°C/W) fouduwz
(kcalZkg°C)
niladagnn oy dwenmaTiiasuuen - - 0.044 -
gumuﬁmﬁﬂmmmﬂmq 0.5 1,104 0.01824 0.18
TagneauaLu 75 600 0.84269 0.19
Jurutminauanans 0.5 1,104 0.01824 0.18
uorneuifaslu - - 0.12 -
NTSNIAIUMAINUIUNANS Tlauernefindssinuuen - - 0.044 -
guwawaw 0.5 1,104 0.01824 0.18
dgueny 7 1,872 0.0578 0.19
YURaunsy 0.5 1,104 0.01824 0.18
HduornedieiTasly - - 0.12 -
NUSNIAUIAINGN fduonefielasuuen - - 0.044 -
ABUNTA 125 2,400 0.08668 0.2
Huorneiaifaslu - - 0.12 -
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- casel case2 case3
ﬂmauuﬂ =] v = &I a = a 1
ABUNIA 19 ABUNIA nsziUaasila ADUNIA usau
AUNUT (M) 0.1 0.015 0.1 0.005 0.1 0.025
ArnsEIANSEU (W/meC) 1.95 0.167 1.95 0.338 1.95 1.25
ALY (kg/m?) 2,240 600 2,240 2,100 2,240 2,700
ANANYANINTOU (keal/kg*C) 0.96 0.2 0.96 0.8 0.96 0.8
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