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Increasing Thermal Performance of Climbing Plant Shading by Adding
Ventilation.
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Abstract

Facade greening enhance thermal comfort to indoor and out door environment by reducing
heat gain to building, protecting from solar radiation, absorbing solar radiation for Photosynthesis and
Evapo-transpiration, reducing radiation and reflection to outdoor environment, reducing temperature
outdoor as well as indoor. The more leaf coverage and leaf layers, the better thermal performance
and the more energy efficient to all buildings applied.

This research aim to study the use of climbing plants as vertical shading device “Biofacade”
for naturally ventilated building, with window facing west. Four experiment were carried out to
compare temperature of room with “Biofacade” and room without, adding natural and mechanical
ventilation to both rooms and compare the increasing performance.

It was found that “Biofacade” has best performance when wind speed is high from natural
ventilation mode, reducing temperature from ambient air to the maximum of 9.93 degree celcius,
average of 3.63 degree celcius in the day time (9.00-20.30).When windspeed is low, “Biofacade” has
maximum temperature of 6.72, average of 0.91 degree celcius lower than normal room. At night (
21.00-8.30) “Biofacade” has higher temperature than normal room and ambient air in all cases. By
increasing mechanical ventilation with 2 exhaust fans,the nightime difference came down to average
of 0.71, 0.2 degree celcius from normal room and from ambient air accordingly. Besides, the higher
temperature of ambient air, the better performance in heat gain reduction since leaves maintain
surface temperature under 37 degree celcius and always below ambient temperature .From the 4
experiments , the room temperature with “Biofacade” never came down to comfort zone during the
day time. The application can be recommnended to use for pre-cooling the air-intake of the air
condition system, so it can reduce cooling load efficiently.

Keywords : Facade Greening, Climbing plants, shading device, heat transfer, Building Performance, Energy
efficient
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case 4 with two ventilation fan
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