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The Lifa Air Concept

� Methods for inspecting 
the HVAC ducts

� Products and services for cleaning 
the air ducts

� Filtration solutions to 
remove airborne particulate 
and gaseous impurities

Company founded in 1988, since then focusing 
on Indoor Air Quality related business
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Contents

� Ultrafine particles in our surroundings

� Health effects
� Other challenges related to indoor air

� Methods to filtrate particles and other 
airborne impurities

� Possibilities due to nanotechnology
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Particle distribution in urban air
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Urban ultrafine particles 
� Often 3 modes

– e.g. in Copenhagen 10 nm, 20-30 nm and at 60-80 nm

� Total number often exceeds 104 cm-3

� Sources: burning processes, traffic, nucleation  
� The size distribution complex: various sources with different size 

distributions, modified by size dependent processes of growth, 
evaporation and removal

� Modern cars with catalytic converters produce nano sized 
aerosol particles
– The colder the air the higher the number of emitted particles

More information e.g.
Hussein et al. Urban aerosol number size distributions. Atmos. Chem. Phys., 4, 2004
Ketzel, M. Dispersion and Transformation of Traffic Exhaust Particles in the Urban Atmosphere,PhD Thesis 
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Health effects of fine and ultrafine 
particles

� Fine particles ( < 2.5 mm, < 1 mm)
– Increased risk of cardiac and respiratory diseases

� Ultrafine ( < 100 nm)
– Number / mass / composition? 

– Toxicologically ultrafine particles are more active than bigger 
particles with the same total mass � toxicity related to the total 
surface area?

– Exceptional ability to penetrate to the pulmonary tissue

– E.g. diesel particles increase responses to allergens and are likely to 
cause cancer

More information e.g.
Obersdörster, G. Pulmonary effects of ultrafine particles. Int Arch Occup Environ Health 2001;74
Pekkanen, J., Kulmala, M., Exposure assesment of ultrafine particles in epidemiological time series

studies. Scand J Work Environ Health 2004
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Microbes, small particles, gaseous impurities  –
invisible threats to be stopped

� Current air ventilation systems 
don`t protect people.

� Most widely used air filtration 
solutions are inefficient 
againts submicron particles 
and gaseous impurities.

� �� � �
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Operation range of common filters
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3G filtration principle
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• The particles are charged and collected 
on a charged filter media

- Charging is crucial for filtration of  the 
small particles

- The 3G technology maintains the charge 
and thus the high filtration efficiency 

through out the life time 
of the filter 

• VOCs etc. filtrated with 
integrated gas filter 
media

• Collected microbes are 
destroyed with UVC 
radiation

- HEPA class filtration 
with a pressure drop 
similar to F7 class 
filter
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Tests of the 3G EX 300 with ELPI
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Tests by the Technical Research Centre 
of Finland

� 3G Filtration efficiency comparable to HEPA class filters

� Pressure drop of 3G comparable to EU7 class filters

� Captured all microbes 
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Opportunities utilizing nanotechnology

� Impregnation
– killing of microbes e.g. with Ag particles
– enhanced and targeted chemical filtration

� e.g. Photo catalytic reactions utilizing TiO2

– neutralization of acidous particles collected to the filter

� Increasing the life time of certain components of the 
filtration system
– wearing
– grime
– anti static 

� other...
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Thank You!

minna.vakeva@lifa.fi
www.lifa.net 

www.3gfilters.com


