OPINION
ON FILTRATION EFFICIENCY
AIM AND SCOPE:

The opinion has been prepared in response to an order from Oxygen City Sp. z o.o. The
objective of this opinion was to assess the eﬃciency of air puriﬁcation, in particular from
particles present in the outside air. The eﬃciency of air ﬁltration from pollutants was assessed
on the basis of documentation provided by the Ordering Party and other data available in the
literature. A comparison was also carried out with alternative solutions used to remove dusts
from polluted air streams.
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In accordance with the technical documentation provided by the Ordering Party, the device is
equipped with 16 electrostatic filters, selected in filtration class EU7 (Table 1). In the technical
data sheet it is stated that the filters used require regular cleaning, at least every 6 months.
Table 1. Filter classes, their efficiency and example use (sy-klone.com)

In accordance with the data presented in Table 1, EU7 class filters are fine filters, effective in
removing particles of >0.1 micrometer size. Filters of this class are used, among others, in
laboratories, server rooms, hospital rooms or production halls. The standard airflow rate is 23 [m/s] (in the analyzed case it is 2.5 [m/s]). Selection of this filter class for the device to be
used as a city air purifier seems to be fully justified.

Figure 1. Filter class efficiency and particle size (sy-clone.com)

Based on the data shown in Figure 1, it is possible to determine the filter/absorption efficiency
of particles depending on their size and the class of filter used. The efficiency of EU7 class filter
for particles with 0.1
m equivalent aerodynamic diameter is 55-65%. This efficiency
increases along with increasing particle sizes.
The expertise of ILH Berlin (Figure 2) shows that filters used in the device can achieve a total
filtration efficiency comparable to that of E11-H13, achieving a total efficiency of 98.24% to
99.96%. Filters of E11-H13 class are used, among others, in hospitals, pharmaceutical industry,
air purifiers and other cases where significant air purity is required. The total particle
separation through the filter is achievable for:
• Low flow velocity;
• Serial location of filters;
• In relation to particles >0,3-0,9 µm;
• With minimal or constant pressure drop in the filter.

Figure 2. Expertise on filters by ILH Berlin

Figure 3 shows a comparison of the separation capacity of airborne particles using different
dust collectors. Number 5 indicates electrostatic dust collectors, which are capable of
separating particles from 0.01 µm to 100 µm.

Figure 3. Comparison of dust collector types with particle separation
(Prof. K. Badyda, ITC PW)
Figure 4 shows the size ranges of various particles that may be present in the air. Electrostatic
filters are capable of absorbing particles from 0.01 µm to 100 µm. Taking this into account, it
seems to be fully justified to use electrostatic filters in urban air purification. Electrostatic
filters can effectively stop dust floating in the air (including the vast majority of PM10 or PM 2.5
particles).
Such filters can also be effective in absorbing particles corresponding to the size of a vast
majority of bacteria.

Figure 4. Types and sizes of particles in the air (Prof. K. Badyda, ITC PW)

The use of electrostatic filters in the analyzed device has specific advantages compared to
other types of filters. The most important advantages of electrostatic filters include:
•

Wide range of removed particle sizes;
From 0.01 µm to 100 µm, i.e. dimensions in which the vast majority of particles present
in urban conditions occur.

•

Electrostatic filters do not need to be replaced, but rather cleaned;
This is a big advantage compared to filters, e.g. HDPE, which need to be replaced after
a certain quantity of particulate matter has been captured. When properly operated
and cleaned, electrostatic filters have a longer service life, which reduces operating
costs and the emission of pollutants and other environmental costs associated with
the disposal of used filters. The frequency of cleaning the electrostatic filters depends
of course on the concentrations of pollutants present in the filtered air.

•

Lower airflow resistance during filter operation with accumulated dirt;
Electrostatic filters are characterized by a very low efficiency drop that occurs with the
filter lifetime. In electrostatic filters, a 4% drop in efficiency is observed, while in HEPA
filters made of high density polyethylene, the drop in efficiency may even exceed 20%.
https://www.lakeair.com/hepa-vs-electrostatic/

•

High efficiency of electrostatic precipitators compared to other types of filters;
Dust extraction rate (efficiency) with the use of electrostatic precipitators, with the
appropriate selection of the type of cleaner and its dimensions reaches – depending
on the size of particles – value of up to 99.99%, without the need to replace filters and
decreases in efficiency (Directions of improvements of modern electrostatic
precipitators P.TRACZ L.BIAŁY K.WACŁAWIAK)

•

High efficiency of electrostatic precipitators , at high flow velocity (using 3 electrostatic
precipitators connected in series);
The efficiency level of electrostatic precipitators , depending on the airflow velocity
through the filter, is shown in Table 2.

Table 2. Efficiency of FE600 filters depending on the airflow velocity

