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ABSTRACT 

The Airpotition project suggests an efficient way of saving electrical energy, water and 

money, while at the same time, offers a friendly and healthier environment to the 

habitants of the building it is installed. It was inspired from the common air-

conditioning unit installed on almost all building facades in the contemporary cities. 

According to the latest research results every 9.000 BTU air-conditioning unit produces 

about 10L/day of distilled water. Moreover bigger units on public buildings produce 

40L/100m2. Furthermore a 9.000 BTU unit expels in the atmosphere 800gr CO2. This 

project proposes an alternative use of these useless outputs in order to benefit from 

them. More specifically, the water produced by the unit is used to grow vertical gardens 

in cities, which will contribute to a more purified environment, whereas the unit collects 

an amount of solar energy and converts it to electrical energy. 

Keywords: Air-conditioning systems, eco-friendly, green energy, sustainable design. 

 

INTRODUCTION 

We live in a time where nothing can go to waste. Thinking green is a way of thinking 

for the future. The issue of green thinking becomes more important when it is addressed 

to big cities. Big cities each year produce a tremendous quantity of carbon dioxide and 

many other microparticles, which are extremely harmful for people and the 

environment. Moreover a considerable amount of these harmful pollutants is produced 

by the air condition units installed on the buildings facades.  
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Saving energy nowadays can be challenging and innovative. The intent of this paper is 

to introduce an innovative method of saving energy and money in an eco-friendly way. 

It presents the building process of the AirPOTition prototype and the concept idea 

beneath. This project is the first attempt to utilize the air-conditioning systems – 

something that already exists and causes environmental issues – in order to have 

positive benefits from energy and money saving, as well as, the creation and use of a 

healthier environment. AirPOTition main purpose is to assist in growing plants on the 

buildings facades thus evolving a better micro climate for the building habitats and the 

city in general. It is based on the plug and play philosophy that’s why it is easy to install 

and maintain. 

 

Figure 1. Prototype Picture 

 

Our goal is to gradually develop green energy in cities and especially in the centers of 

large, urban cities which suffer particularly from air pollution. Creating vertical gardens 

will be especially beneficial because it will significantly improve the quality of the air 

we breathe with both the reduction of air pollution and air purification from suspended 

particles and dust as well as the production of more O2 and absorption of CO2. In 

addition, given that modern cities suffer not only from air pollution but also from noise, 

the planted facades of buildings will act as an insulating panel against continuous noise 

pollutants.  

 

RESEARCH 

Since our idea was not based on earlier attempts to exploit the air-condition units the 

development was done purely from our own ideas, pursuits and efforts. This fact made 

the whole process of creating the prototype quite complex and difficult in the design of 

the structure and finding the right materials for the assembly. One of the main issues we 
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had to face was the way that the kinetic energy of the impeller of the outdoor unit and 

the wind would be converted into electricity with the use of lightweight materials, and 

how can this energy be stored for future use. In our initial approach we used carbon 

fiber, which were converting kinetic energy into electrical energy. However, this 

concept was abandoned, as the technology of carbon fiber has not been developed to 

such an extent that it can satisfactorily produce usable electricity. 

Our next step was to find the right materials for the replacement of carbon fiber. 

Following our original idea of producing green we concluded to solar energy. Result of 

this decision was to use photovoltaic strips which will collect the solar light and 

produce electricity. In order to store the energy produced we decided to use a Pb 

battery, so that the end user will have the flexibility to use the stored energy for his own 

needs. The prototype was redesigned entirely from scratch to keep up with the new 

ideas. To support the photovoltaic strips created, a structure of laminated wood and 

plexiglass was obtained. 

 

 

 

Figure 2. Picture of the laminated wood part 
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Figure 3. Laminated wood combined with plexiglass 

Solar energy can be converted into useful energy directly using various technologies. 

Can be absorbed by solar panels for heating  water at low temperatures. Buildings can 

be constructed with materials that allow the absorption of solar radiation, contributing to 

economical heating of the interior space. The use of parabolic mirrors contribute to the 

production of high temperatures, which can be used either for heating or for electricity 

generation. Solar thermal power stations are in commercial operation in the U.S. 

sunlight can be converted directly into electricity using photovoltaic systems. 

The structure basically consists of a wooden panel, one green fluorescent plexiglass 

panel and a black plexiglass panel. As far as the photovoltaic system is concerned is 

uses 100 thin solar cells and a Pb battery to store the collected solar energy. The 

wooden panel is used as a support for the solar cells which are placed on a black 

plexiglass strip and are located in front of the air-conditioning unit fan. 

 

Figure 4. View of the solar cells combined with wood and plexiglass. 
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Furthermore the wooden panel is cut with square holes on the part that is located in 

front of the units fan so that it doesn’t collide with the fan’s operation. Organic shapes 

were designed and cut on the green plexiglass panel creating perforated surfaces in front 

of the wooden panel. The surface edges were sealed by using smaller plexiglass pieces 

and a special glue. The front green surface has several chambers in which the produced 

water is stored, while in the rest chambers a creeper plant is growing. The photovoltaic 

strips are connected in groups of four and create a cluster of 380mm length. A total of 

thirty clusters are used which produce 700 MA mph. 

 

 

 

Figure 5. Water tank 

 

RESULTS 

Big cities each year produce a tremendous quantity of carbon dioxide and other 

pollutants which are extremely harmful for the environment. Moreover a considerable 

amount of these harmful pollutants is produced by the air condition units installed on 

the buildings facades. Vertical gardening appears to be a solution to this issue, as it 

beautifies building facades and protects them at the same time. 

The project proposes an alternative use of the box-like parts of the air conditioner units 

in order to collect and reuse an amount of condensate water that comes out of each unit 

when it works as well as to utilize the unit’s exposure to sun light. Through the plug and 

play approach the AirPotition unit can be a direct placement to an existing external air 

condition units. It uses environmental friendly materials and a user friendly installation 

.Moreover the unit can be screwed together with the external unit. Creeper plants grow 

extremely fast and create a green façade in a small amount of time. 
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CONCLUSION 

In conclusion, this attempt was made, to address the environmentally-conscious 

individuals, as well as people who take aesthetics much into consideration. The main 

purpose of this project is to fulfill humanity’s need for a greener and more appealing 

environment, which now can be reproduced inside large city centers. The AirPotition 

contributes on making the façade of the building it is installed greener and more eco-

friendly to the habitants of the cities. Furthermore by growing creeper plants on the 

building’s facades it’s micro-climate becomes more comfortable to the building’s users. 

Finally the electric energy produced by the solar strips can be used in order to serve the 

building users needs for energy. 
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