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INTRODUCTION
The company Systemlife, manufacturer of the Filtering Station
(photo 1) to clean the air from dust, has commissioned a series of
tests and mathematical models from the Consorzio Ferrara
Ricerche on the Filtering Station aimed at demonstrating the
efficiency of filtration of dust by the Station in question in a range of
contexts.

Photo 1
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1. Measurement positions 1, 2, 3, 4 in the UNIFE area
The Filtering Station was installed in the south car park sector of
the Technological Campus of the University of Ferrara, which is
shown in the map below with the no. 1.

1
3

2

4

Photo 2
The electrical and computer readiness required almost two weeks,
while the installation of 4 dust meters Grimm 1108 was done to
measure the dust divided into three categories: PM 10, PM 2.5,
PM 1.0 (expressed in µg/m³).
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The dust meters were positioned as in photo 2:
1. On the control cabin of the Filtering Station
2. Above the caretaker’s lodge of the Department of Engineering
(90 m from the Filtering Station)
3. Above the caretaker’s lodge of the Department of Physics
(210 m from the Filtering Station)
4. In the open space after the Department of Physics
(310 m from the Filtering Station)
They were all connected to the Internet network in order to have
simplified access to the automatic recovery of the data.
The data was sampled with a rate of 1 sample every first 10
minutes, with a day and night continuity depending on the
atmospheric conditions as the Station stops automatically if it is
raining or there is strong wind.
2. The measurement periods
The measurements started on 24 August 2007, with four series of
acquisitions:
First series: from 24/08/2007 to 3/10/2007
Second series: from 28/11/2007 to 4/12/2007
(Measurement performed in line with the caretaker’s lodge of the
Department of Physics and its roof to measure effects of the
vertical gradient of the concentration of the dust)
Third series: from 5/12/2007 to 18/12/2007
Fourth series: from 19/12/2007 to 27/12/2007
University of Ferrara, 29 December 2007
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3. Analysis of
Certifications

test

periods

and

assessment

of

the

The measurements of the first series (essentially in September)
were done in normal wind conditions and not with the stagnant air
that is typical of the conditions in the autumn and winter (third
series of measurements).
During the third series, the measurements were performed on
foggy days, which showed parameters relative to dust that were
altered due to droplets of fog.
In the current fourth series, the measurements were performed in
stable weather conditions with an atmospheric pressure of
approximately 1019 hPa, with sunny days and daytime
temperatures around 6-7°C and night-time temperatures around 3-5°C. These conditions are regarded as optimal as regards the
weather situation for the particular stability of the air.
It should also be emphasised that the site selected for the first
measurements is in a remarkable open environment, not having
buildings or bodies to limit the run-off of the dust.

We aim to be able to perform a last measurement stage in an area
of the city of Ferrara in a more closed character similar to what the
company systemlife did in the station of Piazza Insurrezione in
Padua.
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The certifications performed previously were assessed both on the
Filtering Station and in its parts for the purposes of the quality of
the outgoing air and the technological parts used in the filtration
procedure.

Certifications of components:
• CNR of Rome relative to the disintegration of the microparticles
and micropowders
• Polyclinic S. Matteo of Pavia relative to the monitoring and
microbiological disintegration (Prot. 1758/jan/99)
• ILH of Berlin relative to the disintegration of particles and
microorganisms
• Polytechnic of Turin relative to the efficiency of the filtration
according to standard E02058460:2005, (Cert. N° 1708)

4. Mathematical modelling of the air flows
At the same time, Prof. Michele Pinelli of the University of Ferrara,
Department of Models and Machines, performed a mathematical
modelling on the behaviour of the air threads entering and leaving
the Filtering Station (fig. 1, 2, 3).
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Fig.1- Air threads in aspiration and expulsion, elevation view

Fig. 2- Air threads in aspiration and expulsion, top view
University of Ferrara, 29 December 2007
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Fig.3- Behaviour of the air flows in open field, top view

As is made clear by fig. 1 and 2, both the aspirated air and the air
ejected from the Filtering Station have spatially distinct induced
behaviours for which they do not have influences and interchange
between the two flows.
Fig. 3 shows the behaviour in top view of the air flows produced by
the Filtering Station: the aspirating stage is homogeneous and
concerns a large surface and an important volume; the distance
covered in the free field is over 200 m.
The air jet, which is issued clean from the Filtering Station at high
speed (15 m/sec), is diffused from the opposite part of the
aspirated air with volume and distance assessed as being over
250 metres.
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5. Modelling applied to the Citizen Territory
Following the modelling done and the information obtained, we
have applied the model’s results to a citizen environment. The aim
is to obtain visual information on the behaviour of the Filtering
Station in a field localised in an area of the city of Padua.
The areas identified in the city are the piazzas including Piazza
delle Erbe, Piazza della Frutta, Piazza dei Signori and Piazza
Cavour, with the addition of all the roads and smaller adjacent
roads and in connection.

Diffusion of air on the piazzas of Padua due to the Filtering Station

Plan Piazzas 1.- Filtering station active for 20 minutes

University of Ferrara, 29 December 2007
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Plan Piazzas 2.- Filtering station active for 40 minutes

Plan Piazzas 3.- Filtering station active for 1 hour
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Plan Piazzas 4.- Filtering station active for 2 hours

6. Negative Ions System (O-)
Negative ion emission electrodes are installed on the jet
connections of the Filtrating Station.
The production of anions on the outgoing connections of dustremoved air has the aim of concerning the air jets with negative
ions in the quantity of 5,000,000/cm³ a metre away from the
connections and 300,000 14 metres away from the connections.
The anions launched by the jets are directed to the dust particles
surrounding the jets, mixing and loading it negatively. The direct
consequence to the effect is the dust falling towards the ground
and an increase in the surfaces involved with the station’s action.
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7. Negative Ions Bactericide Action
If we consider that the quantity of anions is equal to 5,000,000 on
the launch connections and that these connections are concerned
with a quantity of air equal to 10,000 m³/h and that the bactericide
action of the anions with a quantity of 1,000,000/ cm³ or higher
(info Ionex), it is possible to state that a Filtering Station performs a
bactericide action on a quantity of air of 10,000 m³ for every hour
of operation. Therefore an area with a surface of 360,000 m² will
partly be protected by bacteria, yeast and pollen that are toxic for
the citizens’ health.
8. Benefits for human health (*)
A correct quantity of negative ions in the air makes it more vital
and fresher. The negative ions act on the nervous system with a
relaxing effect, as well as facilitating the gaining of oxygen
contained in the air within the lungs, supporting the carrying-out of
the body’s functions, improving the defence and providing a
beneficial action on the whole cardiovascular, endocrine and
nervous system.
On the contrary, the positive ions negatively act on the nervous
system, making the individual tense, tired and irritable. But let’s be
clear about this immediately for those who don’t know what
positive and negative ions are.
An ion is an atom that is deprived of an electron as regards the
situation of equilibrium or which is forcibly given one. All the
chemical elements and therefore also the gases that made up the
air that we breathe are made up of molecules. In turn, a molecule
is made up of one or more atoms of the determined element.
An atom is made up of an internal part called the nucleus, which is
made up of protons (small masses charged with positive
electricity), neutrons (small masses that are not electrically
charged) and a shell made up of electrons (negatively charged
particles).
The electrons rotate around the nucleus following precise paths
called orbitals. Each atom tends to complete its own electronic
structure to become neutral: practically every atom tends to have
an equal number of electrons and protons in its nucleus.
University of Ferrara, 29 December 2007
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When an atom loses an electron, it obtains one positive ion, or
rather an atom that has a positive net charge (practically the
unneutralised charge of a proton). When an atom gains an
electron, it has one positive ion (the protons are one less than the
electrons and do not neutralize the total charge).
When we talk about negative ions in the air, we mean negative
ions of oxygen. If we consider that the presence of positive and
negative ions in the air determines the formation of a potential
resulting from the sum of the uncompensated charges each with its
own sign, we can immediately deduce as these can influence the
activity of man’s nervous system, which is based on the generation
and transmission of electrical impulses through the nerves as we
know.
Through the influence on the nervous system, one acts on the
various functions of the body and the development processes of
the cells that compose it through the stimulation to the production
of determined substances produced in it.
For those who do not know, the negative ions raise the blood’s pH
level, stimulating the production of red blood cells (therefore an
excellent antianemic), reducing the cholesterol rate in the blood
and are therefore recommended to prevent strokes as they have a
beneficial action on the bronchi, lungs and all over the nervous
system, practically improving the physical conditions overall.
Eminent neurologists from the USA have widely documented and
shown that the neurotransmitter called serotonin regulates the
different physiological processes, acting on our nervous system
and modifying our behaviour.
Serotonin is a hormone that intervenes on physical depression,
lack of memory, lack of appetite, arterial hypertension,
nervousness, etc.
The negative ions have the property of attacking the serotonin,
reducing its presence in the body and therefore reducing the
physical depression, lack of memory, nervousness and
hypertension.
(*) notions given by communication
University of Ferrara, 29 December 2007
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Fig. 4- influence of the negative ions on the jet connections, top view

9. Benefits in Free Field
The Mathematical Model performed emphasises the efficiency of
the Filtering Station over a distance of 450 metres influence
(aspirating stage 200 metres + jet expulsion 250 metres), while the
Certifications guarantee the quality of the yield.
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10. Benefits in Citizen Environment
In the citizen environment, the mathematical model is useful if
given on the plan of a determined area and applied in
consideration of the empty/full conditions of the constructions, the
corrections due to the continual contribution of pollutants and the
calculation of the different random currents in the reference
volume, as well as the heat inversion values. It is therefore
possible to state that the benefits of the Filtering Station in a citizen
environment can reach up to a distance of 320/350 metres
covering a surface of 360,000 m².
For example, in the historical centre of the city of Padua, with data
taken on 31 December 2005, the resident population was 27,047
units, with a residential density of 5,202 inhabitants per km². The
daily flow into the city of residents from surrounding municipalities
and other areas should be added to these people, who work and
move around the city, therefore equal to approximately 60,000
units.
Therefore during the working day, the resident density in the area
is equal to approximately 13,700 people/km², of which 4,800
people benefit from the production of the installation of a Filtering
Station.
11. Assessment of the
environment (IV Series).

measurements

in

the

UNIFE

The measurement campaign performed in the four series allows us
to understand the efficiency of the Filtering Station in the distance.
The campaign was performed with the machine on and off on
alternate days with the aim of highlighting any differences between
the ON days and OFF days.
From the measurements then taken from the instruments and
given in the graphic, the result was that the efficiency of the station
varies depending on the distance.
A clear lowering of the threshold of the fine dust is evident up to
when the instrument was positioned at 350 m from the station.
University of Ferrara, 29 December 2007
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Free field WEEK 3-4 December [graph]
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12. CONCLUSIONS
After the first four series of measurements, the operation of the
Filtering Station and its efficiency over a distance of 350 metres
can be validated.
It is evident that the function time of the Filtering Station must be
greater to obtain the same yield between an open environment
such as the UNIFE installation and an enclosed citizen area.
Effectively, an enclosed environment maintains the majority of the
thin dust in its perimeter, while the surrounding dispersions
increase in an open environment.
The installation of the Filtering Station is recommended for the
areas of greater production of dust.
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