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Abstract 
Indoor air pollution can provoke temporary uneasiness, 
headhache, sometimes sore throats or burning eyes 
and noses, but in the long term it can cause serious 
health problems both for young people, for the elderly 
and for those with existing diseases. It's easy to 
understand that knowing the quality of the air we are 
breathing is valuable. But most of all, having an easy 
readable object that shows you if you are in an 
unhealthy situation can simplify the task. A textile 
flower that opens and closes if the air quality is good or 
not could be a pleasurable object to wear and a 
indicator of the air quality. 
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Introduction 
Which kind of air are we breathing? Is it polluted or 

unpolluted? We know that air pollution causes great 
damages to our health, and it concerns both indoor and 

outdoor conditions, natural and man-made substances. 
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Dust, sand, carbon monoxide, nitrogen dioxide (NO2), 

Volatile Organic Compounds (VOCs), thinner, and 
particulate are some of the pollutants we can monitor.  

 

Figure 1. Sources of indoor air pollution (courtesy of 

http://www.precisionnutrition.com/)  

 

Sometimes we are able to perceive them (as for the 
sand or the dust) but the majority of substances is 
difficult to discern, that's why we need a device which 

is able to measure the data. In commerce there are 

tools that quantify them, the result is a numeric data, 

that is not so clear to read and to understand. But 
above all, it has no agreeable effects.   

 

 

Figure 2. Indoor air quality monitoring equipment (courtesy of 

http://www.advanticsys.com/)  

 

Understanding immediately the state of the air we are 
breathing is the aim of 'fiori in aria'. It could be useful 

for people with allergies, breath diseases and anyone 
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who cares for their health. It could be a useful object 

both for children and grown up. A flower, a natural 
element that express greenness, can provide for this 

task: a change in the aspect of the flower signifies a 
change in the air conditions.  

Figure 3. Model of the flower  

The flower opens if the air quality is good and it closes 
if we are in an unhealthy situation, so it's easier to 
understand in which condition we find ourselves. 

The flower is a wearable object, to bring with us in any 
place we are going. So, if we are in a difficult situation 
we can change place, room, let fresh air in or simply 

run away from a polluted environment. We could wear 
it as a pin, a decoration of a garment, and we 

constantly bring it with us. 

It can be made of different fabrics, following our 

aesthetic. Starting from a round scalloped form, the 
petals are folded and sewn to give stiffness to the 

crease.  

Figure 4. Sewing the flower  

Making the flowers 
The hardware part of the flower is formed by:  

− The “Indoor Air Quality” (sensor) 

− Arduino AT-Tiny (microcontroller) 

− Shape Memory Alloys wire (actuator) 

The sensor gives a qualification of the indoor air quality 
in general. It monitors indoor air conditions, carbon 
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monoxide, alcohol, acetone, thinner, formaldehyde, and 

it gives a general quantification of the gases 
concentrations. The different air levels could be: fresh 

air, low polluted air, high polluted air. These values are 
transmitted through the Arduino to the SMA. 

Figure 5. Shape Memory Alloys - Flexinol 

Every two folds there's a piece of Shape Memory Alloy 
(SMA) which is the actuator, that gives the movement. 
The SMA, is a metal alloy that remembers his form, 

when electrically powered it returns to his original 
shape. This gives the necessary strength to the petals 

to move.  

 

 

Figure 6. Hardware components 

Figure 7. Arduino Sketch for Indoor Air Quality Sensor 
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