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der to generate heat and supply themselves with do-
mestic hot water. They mainly use older-generation, 
low-efficiency boilers with high emissions. The old 
appliances include solid fuel stoves, whose average 
age exceeds �� years, and boilers that are �� years old 
on average. These solid fuel boilers, used by just one 
portion of households, are nevertheless estimated 
to be responsible for more than ��� of emissions 
leading to ambient air pollution.

Smog therefore has its source in a kind of energy 
poverty: we burn everything that has an energy val-
ue, predominantly solid fuels, which are cheap and 
they do not require any extensive transmission or 
storage infrastructure. There are, however, certain 
solutions that can improve the current state of af-
fairs; these include the expansion of thermal distri-
bution systems, the development of the natural gas 
network and replacement of old boilers with new, 
gas-fired boilers that meet the emission standards 
applicable to class � boilers.

When it comes to the expansion of thermal dis-
tribution systems, there are obvious and quite sig-
nificant limitations due to the high investment costs 
(often unbearable for individual recipients) and 
technical restrictions related to substantial modifi-
cation of existing thermal distribution infrastructure 
(the construction of heat-feeding nodes is itself rel-
atively expensive, whereas the construction of the 
interconnecting transmission network, consisting 
mainly of pumping systems, is quite a large-scale 
and complex investment). There must, of course, 
also be a heat source, usually in the form of a com-
bined heat-and-power plant with sufficient capacity 

and situated within at an acceptable distance. An-
other important factor in terms of energy poverty is 
the price of such heat, comparable to the price typi-
cal of an individual gas-fired source but higher than 
that of a source fired with solid fuel.

The expansion of the natural gas network and 
the replacement of old boilers with gas-fired ones 
is another possible way to reduce emission levels. In 
Poland, ��.�� of the population have access to the 
existing gas infrastructure. Further expansion of the 
network and increasing the availability of natural 
gas generates huge investment costs, stemming from 
the development not only of the low-pressure net-
works that deliver the fuel to individual customers, 
but also the backbone and storage infrastructure. In-
vestments of such scale are essentially a generational 
issue. What is more, merely installing a gas boiler 
does not eliminate the basic and most important 
problem: the material status of the user, who may 
not be able to afford the expense of the fuel itself. 
The installation of class � boilers with relatively low 
emission levels also entails significant costs: a boil-
er with a heating capacity of approximately ��kW 
may cost more than ��,��� PLN. Another important 
factor in this respect, from the user�s point of view, 
involves restrictive limitations (imposed by produc-
ers) on the quality of fuels, which also has an impact 
on the end cost.

The question of approach
The PAS Institute of Fluid-Flow Machinery in 
Gda�sk has proposed a solution based on our own 

Lab at the PAS Fluid-Flow 
Machinery Institute  
� an electrostatic �lter 
and its creators: 
M. Lackowski (right)  
and T. Przybyli�ski  
(pictured here),  
M. Dors and J. Podli�ski.
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