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Controlling Humidity with 
Plants in a Double Skin 

Facade



• My goal is to direct the humidity created by vertical 
green systems inside or outside of the living space by 
using a double skin façade system. 

Image: Blanc, P.
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Heat Island Effect

• Areas in cities that are 
hotter than surrounding 
areas.

• Caused by dark surfaces 
absorbing sunlight.

• Also caused by bright 
surfaces reflecting light 
between buildings.

• Leads to increased use 
of air conditioning.

• Can be life threatening.

King, K. (2018)
Image: NASA



Heat Island Effect

• Vegetation in green roofs 
and living walls can help 
reduce the heat island 
effect.

• Leaves prevent solar 
radiation from hitting dirt 
and other dark surfaces.

• Evapotranspiration 
slightly cools the air in 
dry areas. 

Susca, T. et al (2011)
Image: European Climate Adaptation Platform



Carbon Scrubbing and 
Oxygen Production

• Photosynthesis

• Solar radiation powers the 
process.

• Water is converted into oxygen.

• Carbon Dioxide, a greenhouse gas, 
is converted into glucose.

Zheng, M. Y. (2017)
Image: www.123rf.com



Thermal Buffer

• Leaves produce friction when the wind blows 
through them. 

• The air slows down around them.

• Slower air means slower transfer of heat for 
objects protected by the leaves.

• The leaves can slow down the rate at which cold air 
takes heat from a building, reducing the heating 
load.

• They can also slow down the rate at which hot air 
gives heat to a building.

• When combined with shading, this can significantly 
lower the cooling load.

Read, J. and Stokes, A. (2017)
Image: https://commons.wikimedia.org/wiki/File:Palm_tree_blowing_in_the_wind.jpg



U.S. Energy Information Administration (2018)

• 15.4% of electricity consumed by American 
households is used for air conditioning.

• 8.5% is used for heating.
• Together, that is 23.9% of electricity 

being used for heating and cooling.



IPCC (2018)
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Sundberg, M. (2017)
Image: 
https://infograph.venngage.com/p/15787/
amazon-rainforest

Humidity

• Evapotranspiration
• Release of water 

vapor from the 
leaves into the air.

• Increases humidity.



Poorova, Z. et al. (2018)

• Living wall placed 
inside a building.

• Compared to space 
without living wall.

• Temperature 
increased slightly.

• Relative humidity 
increased 
significantly.



• Higher humidity makes 
people feel warmer than 
the dry bulb temperature.

• Good in cool and dry 
environments.

• Bad in hot and humid 
environments.

UCLA Energy Design Tools Group, 
Climate Consultant



Aksamija, A (2013)
Image: Scheib, C.

• Double Skin 
Façade

• Air cavity 
provides 
insulation.

• Air flows 
through using 
the stack 
effect.



• Static Air Buffer
• No airflow.
• Thermal buffer between inside 

and outside.
• May overheat.

Aksamija, A (2013)
Graphic: A. Llantada



• Intake
• Cool outside air comes in 

through bottom.
• Greenhouse effect warms up 

air cavity faster than outside.
• Air warms up and rises 

rapidly.
• Hot air comes inside.
• Stronger stack effect inside 

air cavity creates suction in 
the bottom vent.

Aksamija, A (2013)
Graphic: A. Llantada



• Exhaust
• Cool inside air comes in 

through top.
• Greenhouse effect warms up 

air cavity faster than outside.
• Air warms up and rises 

rapidly. 
• Hot air goes outside.
• Stronger stack effect inside 

air cavity creates suction in 
the bottom vent.

Aksamija, A (2013)
Graphic: A. Llantada



• Exterior Air Curtain
• Cool outside air comes in 

through bottom.
• Greenhouse effect warms up 

air cavity faster than outside.
• Air warms up and rises 

rapidly.
• Hot air goes outside.
• Stronger stack effect inside 

air cavity creates suction in 
the bottom vent.

• A flowing thermal buffer is 
created.

Aksamija, A (2013)
Graphic: A. Llantada



• Interior Air Curtain
• Cool inside air comes in 

through bottom.
• Greenhouse effect warms up 

air cavity faster than outside.
• Air warms up and rises 

rapidly.
• Hot air comes inside.
• Stronger stack effect inside 

air cavity creates suction in 
the bottom vent.

• A flowing thermal buffer is 
created.

Aksamija, A (2013)
Graphic: A. Llantada



• Investigation of how 
plants could be used in a 
double skin façade.

• Focused on solar heat 
gain only.

• Just a prototype.
• No airflow in double skin 

façade.

Stec, W. et al (2005)



• Prototype for a double skin façade with plants 
inside the air cavity.

• Front two acrylic strips are removed for the 
summer mode (humidity out).

• Back two acrylic strips are removed for the winter 
mode (humidity in).

WinterSummer









• For this experiment, I used 3 data loggers to measure the humidity outside, in the 
air cavity, and the interior space. Every 24 hours, I switched the humidity modes.





Summer Winter Summer Winter



• The experiment worked as I expected, but the interior part of the prototype was 
actually too airtight. Only the air cavity was really supposed to be airtight. The 
lack of ventilation slowed down the rate at which the humidity decreased when 
switched from winter to summer. Luckily, this system would most likely be more 
efficient in a real building, since the space will most likely be ventilated. 
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Poirazis, H. (2004)

Problems in 

the Air Cavity

Winter Stagnant Air

Summer Overheating



• Personal vertical gardens.
• Could include more customizability options in the future.
• Building will change over time.
• Circle of life within the façade.
• Less energy and money spent on HVAC systems.
• Mass absorption of carbon dioxide in the summer.
• Eventually stop global warming.
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