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Image 1: Pleura Pod is a wall that is composed of multiple layers that are made out of natural or recycled materials. The layers are designed not only to increase 
the sustainability function of the wall, but also to visually represent the aesthetic aspect of the wall. Even though the schematic design of the wall was based on 
the notion of sustainability, the ambition was to convey these ideas through an aesthetically developed piece of architecture.

Image 2: The algae in the individual pods consume carbon dioxide (CO2) in the air from the exterior surroundings and produce oxygen (O2) for the interior space 
through connected hoses. This process is visually transparent to occupants for their observation. The entire process is automatically controlled by electronic  
device in order to control the accurate air purification process. Architectural components become not only the part of structure, but also where nature exists.

Image 3: Based on the botanical mechanism of the algae, the algae pod unit 
can have a purifying airflow.

Image 4: After the air from air bags goes into the algae pod, clean air will be 
supplied to the interior.

Image 5: The elevation reveals the mechanism by exposing every element 
through transparent material.

Image 6: Pleura Pod is a sustainable wall which is mechanically composed of 
multiple layers.

Image 7: Each component is made from natural or recycled materials and 
redesigned based on each function.

Image 8: Digital representations are produced in order to predict how the 
public could engage with the wall.

Image 9: Every layer of the wall is fabricated either digitally or manually with 
light-weight parts.

Image 10: Each bag is electronically programmed and controlled in order to 
supply the right amount of O2.
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Developed by students at the Massachusetts Institute of 
Technology (MIT) in Cambridge, Pleura Pod is a wall sys-
tem, in which architecture and nature coexist. The term 
“pleura” is used in biology to describe a thin membrane 
covering the lungs of mammals, a membrane with closed 
cavities containing a small amount of fluid that minimiz-
es the friction of respiratory movements. Learning from 
nature, the research team explored a wall assembly with 
small cavities filled with algae and through which air is 
circulated, with the algae transforming carbon dioxide 
(CO2) into oxygen (O2). The Pleura Pod system consists of 
three layers – the algae pod, specifically developed air 
bags, and codified units of computer fans – all interact-
ing with each other to purify the air. The wall acts, so to 
speak, as a “lung” allowing the building to breathe.

The jury was at first struck by the beauty of the submit-
ted project and was progressively won over by both its 
technical ingeniousness as well as intellectual rigor. Made 
of recycled material, the layers of the wall installation are 
all transparent, visually exposing the inner workings of 
the façade that functions as an artificial lung. Exploring 
the possibilities of bio-mimicry, the project offers strate-
gies for understanding architecture in symbiotic relation 
with nature. The jury commends the project’s bold vision-
ary stance and objective to explore uncharted terrain.

Algae are an ancient organism, which survived millennia 
of global change. Algae grow by consuming or absorbing 
carbon dioxide (CO2) and release oxygen (O2) through 
photosynthesis like any other plants. Through this pro-
cess, algae transform solar energy into chemical energy 
and produce bio-fuel. Through this simple bio-mechanism 
and the potential as bio-algae, there has been a lot of re-
search and technology in order to apply this to the human 
life. 

Contemporary humanity is at risk caused by global warm-
ing, which is mainly due to the excessive emission of car-
bon dioxide, generated by human activities. Furthermore, 
deforestation has occurred globally for industrial and 
construction purposes, and the commensurate loss of 
plants that have counter-balanced CO2 emissions exac-
erbates the problem. Algae, which survived through both 
climate change and human activities, have a potential for 
purifying our built environment with their pure and simple 
bio-mechanism. 

Therefore, we propose a new architectural system, Pleura 
Pod, the exploitation of the potential of algae’s purification 
process. The architectural application, based on this puri-
fication process from CO2 to O2, consists of three major 
layers - algae pod, air bags and codified units of computer 
fans. All the layers are transparent, visually open and en-
hancing the bio-process of algae. The whole biological 
process is materialized by the certain moments such as 

the inflation/deflation of each air bag, and the synthesized 
pattern of 16 air bags. It is not only the literal implement 
of the air purification process, but also the re-intervention 
through the beauty of architecture.

A definition of sustainability in terms of material considers 
the ability to reuse and recycle construction materials. 
Every material of Pleura Pod consists of recycled sources 
in order to pursue an environmentally-friendly design 
system. Recycled plastic materials are of interest not only 
because plastic recycling is one of the biggest markets 
but also because their transparent/translucent charac-
teristics allow this system to expose and visualize the en-
tire mechanism and process of Pleura Pod. Plastic wastes 
in our daily life such as clear plastic bottles are melted 
and are thermal formed as a pod and a bag for containing 
algae and circulating air. Electronic fans are also recycled 
from broken computers, and derelict hoses from labora-
tories are reused for the connection between the algae 
pod and the air balloon layers.
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