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GreenEvo - the Green Technology Accelerator is an innovative programme
initiated by the Ministry of the Environment designed to create friendly conditions
to disseminate environmental technologies provided by Polish enterpreneurs - in
Poland and abroad. Its main purpose is to help Polish small and medium-sized
enterprises to enter into international contacts and also to provide them with
necessary tools to enable their dynamic development. The actions taken under the
programme stimulate development in a comprehensive manner and strengthen
the position of advanced green technologies in the process of building a circular
economy.

The GreenEvo — Green Technology Accelerator Programme

SINCE WHEN?

As a result of 14th UN Climate Change Conference which took place in Poland in
2008, the Ministry of the Environment launched the GreenEvo — Green Technology
Accelerator Programme. It corresponds to the idea of the Poznan Technology Trans-
fer Strategy, adopted at the end of the summit. The strategy is to increase the effec-
tiveness of technology transfer through proper recognition of the needs in countries
developing in this respect. Within the project, the resolutions conveyed in the most
important environmental document - The 2030 National Environmental Policy, re-
garding technology transfer and conduction of environmental actions - are put into
practice.

HOW LONG?

7 editions of the programme were conducted. During six of them (2009-2015) a total
of 74 technologies have been selected and supported. The aim of 7th edition was to
review and verify the achievements of the previous laureates — then 34 technologies
offered by 33 companies get further support.

ACTIVITY AREAS

water and wastewater management

waste management

renewable energy sources

energy savings

air protection

biological diversity conservation

passive housing

low-emission transport

climate protection including technologies designed to reduce greenhouse gas
emissions
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Greenevo — Accelerator of Green Technologies is a project created by the
Ministry of Environment in response to the document elaborated by climatologists
and environmental experts within the framework of the "Poznan Strategy for Tech-
nological Transfer" presented during the Climate Change Summit COP14 in Poznan
in 2008. The project currently implements the presumptions of the document
"The 2030 National Environmental Policy - the Development Strategy in the Area
of the Environment and Water Management" (PEP 2030) adopted by the Council
of Ministers on July 16th, 2019.

Technologies supporting the protection of environment have long ago ceased to be
regarded as available only for the richest recipients on the market and their develop-
ment is no longer seen as non-profitable. On the contrary, it all seems to prove that
these technologies are the most cost-effective and that the importance of the market
will grow in direct proportion to the development of the world’s economies in view
of the needs related to the access to drinkable water and fresh air, diversification
of electrical energy production, drive to save resources and health protection. The
main areas promoted by GreenEvo include: circular economy, electromobility, adap-
tation to climate change, sustainable development, electrical efficacity, renewable
energy sources and resource efficiency. These fields have been chosen following an
analysis of current trends, legal regulations and strategies of the European Union,
financial means (support programmes) available on the market as well as the needs
of the countries, which are the recipients of the solutions related to the environment
protection. As a result, GreenEvo becomes a tool used to implement the above-men-
tioned PEP 2030, which aims at providing ecological security for our country and a
high quality of life for all inhabitants. The main incentive in resuming the GreenEvo
program was a fact that the number of Polish companies offering environmental
technologies has been dynamically growing year to year. This in turn stems from
the growing demand for infrastructure and solutions from that field. The growth is
induced not only by the growing needs of end-customers, but also by the real profits
of the entities belonging to the "green sector".

A large number of national companies offering green technologies constitutes a
great potential and offers broad opportunities. First of all, these companies are
distinguished by a high technical skills of their employees. The market of environ-
mental technologies is relatively young and it does not carry the burden of old and
inefficient organizational solutions characteristic for the times before the economic
transition of 1990s. Moreover, the Polish technical thought, supported by adequate
funds for research and development has been admired all around the world and
is characterized by a high level of innovation. It must be also underlined that the
management staff of these companies working in a difficult and changing legal en-
vironment learned to be flexible towards current problems and to take advantage
of chances they get.

The global market of pro-ecological solutions and technologies is mostly based on
the services provided for institutional clients, companies or public bodies. This is one
of the reasons why the support of the government can be very helpful in boosting
the best technologies and why these topics have become one of the government’s
priorities. In developing countries the technologies are purchased with the support
of aid funds and the governments provide support for their locally-based companies.
The development of technologies is based on the result of research and development
works and requires a significant amount of capital outlays. It is though necessary to
support these entities which have already succeeded in their first actions or to help
them at the beginning of their development path.

Thanks to its innovative formula GreenEvo will enable the growth of potential and
promotion of Polish innovative solutions internationally, the increase in production
volumes and employment rates as well as the creation of cooperation and informa-
tion exchange platform between small innovative companies and big entities from
the environmental technology sector.

The technologies qualified from the GreenEvo project have a chance for an inter-
national success. The global market of pro-ecological solutions and technologies is
growing dynamically and it is therefore important that we leave a Polish trace in that
field as well.
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GreenEvo - a flagship example of cooperation between the administration and business

The GreenEvo Programme is one of the key tools used by the Polish Government to support the transition process
towards a sustainable economy and to raise the awareness of companies as to how they can operate in a respon-
sible manner. It is the best practice in the scope of cooperation between the central administration and business.
From the very start it has been created and launched by the Government administration, which, in addition, has
assumed the role of a guarantor of the quality of the technologies offered. Thanks to GreenEvo, the international
transfer of green technologies is stimulated and the activities of Polish companies which provide environmental
and energy efficient technologies are supported in real terms abroad. Furthermore, the Programme demonstrates
that Poland is able to become actively involved in international actions to combat climate change, without a detri-
ment to economic growth, but, on the contrary, supporting it with innovative, green technologies.

SUSTAINABLE DEVELOPMENT
OF ECOBUSINESS

GreenEvo promotes the sustainable development of
companies, green technologies and, in consequence,
the economy itself. Proponents of only proven, im-
plemented and highly efficient technologies join its
Laureates, thus contributing to the building of Poland’s
positive image in the world. Certainly, it can be said that
GreenEvo Laureates are credible business partners, will-
ing to share their knowledge, experience and technolo-
gies with developing countries which have to cope with
the local environmental problems. Here, it should be
added that the GreenEvo Programme not only consist-
ently builds the environmental awareness of domestic
technology buyers, but also educates potential foreign
partners, in respect of technologies to reduce environ-
mental impacts which are often quite simple to use.
Importantly, GreenEvo strengthens the business activity
of companies at the international level. It changes the
approach to a company and its management - from a
traditional approach to a modern, effective one, focused
on measures related to corporate social responsibility.

10 YEARS OF THE

GREENEVO® BRAND

During the 6 editions of GreenEvo a group of 74 tech-
nologies have been selected and then 34 among them
- provided by the leaders on the green technology mar-
ket in Poland. Our experience gained over the 10 years
demonstrates that in Asian, Latin American and African
countries the launch of economic cooperation between
the Laureate companies and local entrepreneurs requires
support from the local public administration. Economic
missions organised under the leadership of a Minister or
high-level Government officials have a higher rank and
endorse the reliability of companies and the solutions
which they offer. Numerous expressions of appreciation,
including the prize from European Society for Quality
Research (ESQR) and the nomination for the European
Public Sector Award build the strength of the GreenEvo
brand, a “trademark” with which the State guarantees
the quality of technologies offered by private business.
Companies’ successes on foreign markets support the
implementation of European policy and enhance inter-
national technology transfer. This has been appreciated
by the European Union, which regards GreenEvo as one
of the flagship “green” programmes implemented by the
Governments of EU Member States.
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NON-ELECTRICITY DOMESTIC
WASTEWATER TREATMENT PLANT

Small wastewater treatment plants ARGO are used
to treat domestic wastewater from single- and mul-
ti-family households, agricultural farms, summer and
other recreation cottages and public utility buildings
which are not or cannot be connected to combined
wastewater collecting systems. In contrast to compet-
ing solutions, the ARGO wastewater treatment plant
can operate in any terrain and climatic conditions,
without using electricity, does not emit (0, into the
atmosphere and ensures high wastewater treatment
efficiency.

The non-electricity ARGO treatment plant demon-
strates the experience of Nature — the best environmen-
talist in the world. In ordinary wastewater treatment
plants, the air is injected by blowers and pneumatic
systems. Due to its natural aeration system and bacte-
rial flora growth, the ARGO technology combines the
high-efficiency treatment using activate sludge and
natural treatment processes using a biological bed.
In addition, the bacterial flora emerging in the ARGO
treatment is much more diverse, ensuring its higher
efficacy. The ARGO technology is unmanned and uses
no electricity. Moreover, it ensures high long-term
treatment efficiency (as much as 95%). The solution can
be adapted to locally produced tanks. It can be scaled
up after many years have elapsed from the time when
the treatment plant was built by adding new necessary
elements. The ARGO treatment plant includes no elec-
trical or mechanical elements and for this reason the
service period has been extended to 3 years.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ The operating technology without using electricity
and mechanical elements (the energy intensity of
the process is 0.00 kWh/d).

+ A completely unmanned and quiet biological
treatment plant.

« Ashort start-up period (up to 24 hours).
+ High resilience to variable wastewater inflows.
+ High long-term treatment efficiency (95%).

+ Very low sludge production, sludge removal from
the treatment plant every three years.

- Safe operation, a technology certified in the
European Union (CE).

+ Odourless treated wastewater can be discharged
into rivers or lakes or can be re-used to irrigate
farmland or orchards.

The ARGO treatment plant can be installed on any
sites where it would be expensive to build a com-
bined wastewater collecting system and where the
user would expect an unmanned solution with high
treatment efficiency. The treatment plant can operate
in any terrain, even without access to power supply. At
present, ARGO treatment plants are in operation e.g. in
Lebanon, the United Kingdom, Zanzibar, Mongolia, and
also on sites with the extreme conditions, e.g. those
with temperatures reaching +50°C or at elevations of
2,000 m above sea level.

Contact information:

AQT WATER S.A.

Wojciech Babirski

7/18 Ztota St., 00-019 Warszawa

phone: +48 510 255 900, mob.: +48 50044 12 18
e-mail: vb@aqgtwatwer.com, hello@aqgtwater.com
www.aqtwater.com
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ACTIVATED-SLUDGE METHOD

OF SEWAGE TREATMENT

The BIOGRADEX® technology is used to treat sewage
with activated sludge. The process can be used both
in case of municipal and industrial sewage unless
biological sewage treatment is not possible. The great
advantage of that technology consists in the possibil-
ity to requlate the concentration of activated sludge
in the tanks depending on the technological needs
(in the winter - higher concentration, in the summer
- smaller). However, there is no risk that the sludge
will be washed out of secondary clarifiers, its "bulk-
ing" in the sedimentation tank. The application of the
method in the process of sewage treatment allowing
the degasification of the activated sludge before it
reaches the secondary clarifiers enables to increase
the concentration up to the level of 6,0-8,0 kg/m”.

High sludge concentration results in a significant re-
duction of nitrogen and phosphorus in the gutter. In
the event of rain the sludge does not get out but it is
gathered in the secondary clarifier even up to 0.5 m
beneath the water level. Degasification of liquids just
before they reach the clarifier results in the removal of
mini gas bubbles both from the sludge blanket and the
liquid itself. As a result the sedimentation in the clarifier
is stable and the method itself results in the increase
of the sludge concentration without the above men-
tioned defects.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

Decrease of the volume of bioreactor chambers
over two times, which leads to the reduction of
implementation costs.

« Stable operation of the treatment plant and much
better results in clearing biogenes.

+ Decrease in the treatment plant area and as a
result decrease in negative impact on the environ-
ment.

+ Reduction of the energy consumption during the
process.

Simple maintenance of the treatment process.

No other technology based on biological sewage
treatment posses such features. The size and shape
of facilities eg. existing chambers and sedimentation
tanks is not an important factor - each existing sewage
treatment plant can increase its capacity by up to 20-
40%. It has been proven by projects implemented on
both big and small facilities (from Q = 300 m3/d up to
Q=100 000 m*/d for a single sewage treatment line).
The BIOGRADEX® technology has been patented in
Poland and many countries around the world. Facilities
using that technology are located in Poland, Ireland,
Estonia and Canada (Calgary).

Contact information:

BIOGRADEX Holding Sp. z o.0.

Andrzej Nazar

55 Robotnicza St., P.O. box 50, 82-300 Elblag
phone: +48 55 239 43 03

e-mail: nazar@biogradex.pl
www.biogradex.pl
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TECHNOLOGY FOR DRYING
SEWAGE SLUDGE

For waste water treatment plants looking for waste
management solution, we offer an ecological tech-
nology for drying sewage sludge in hybrid dryers,
using renewable energy sources. This technology
allows for environmental-friendly processing of
sewage sludge and reduces its amount over than
3 times. Unlike the traditional dryers using fossil
fuel, it is possible to dry sludge using low-cost al-
ternative energy sources such as heat from biogas
combustion, waste heat utilization from treated
sewage, waste heat from cogenerator cooling and
solar energy. This allows for drying of the sludge
regardless of weather conditions and increasing of
process efficiency.

The hybrid sewage sludge drying installations consist of
drying halls similar to green houses with steel structure
covered with polycarbonate or glasses plates. The main
principles of drying operation is the solar effect and heat-
ing floor exploitation to water evaporation from sewage
sludge. Inside the drying hall sludge is transported, aer-
ated and granulated by a mechanical turning sledge de-
vice. The automatic ventilation system ensures humidity
removal outside the drying hall. The drying technology
causes wet sewage sludge to granulate during process-
ing. As a result the mass and volume of sludge becomes
more than three times smaller. This technology is one of
the cheapest solutions for water evaporation. The evapo-
ration of 1 tonne of water uses only 20-30 kWh electrical
energy. The final product — dried sludge takes the form
of a granulate and could be agriculturally or energetically
used. The calorific value is similar to brown coal 12 MJ/ kg.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ Ecological technology allows for drying of the sludge
regardless of traditional sources of energy - fossil
fuel. No emissions of pollutants into the environ-
ment.

The dryer could be an independent installation
without providing conventional sources of energy.

Cheap running costs and simple operation of the
dryer.

+ Full process automation, which does not require
constant service.

« Over threefold mass and volume reduction of dried
sludge.

The hybrid sewage sludge drying technology using al-
ternative energy sources is successfully used in Ktodzko
(Poland), where it is applied in the Centralna Stoneczna
Suszarnia Osadéw. The process of drying is conducted in
a drying hall using solar energy, and under-floor heating
delivered by a hybrid heat generating using renewable
energy, created by heating-pumps which recover energy
from the treated sewage. The dryer enables an annual
yield of 1300 t of sewage sludge processed into granules
with an average dry substance content of 80%. Hybrid
dryers also function at the waste water treatment plants
in lfawa and tomianki (Poland).

Contact information:

EKOTOP dr inz. Roman Sobczyk

25/1 Wawelska St., 64-920 Pita

phone: +48 67 215 36 89, mob.: +48 603 363 469
e-mail: ekotop@ekotop.eu, sobczykr@kki.pl
www.ekotop.eu
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EPP PNEUMATIC SEWAGE
PUMPING STATION

For water and sewerage companies which face the
problem of municipal sewage putrification in the
pressure sewage systems the company EkoWodrol
offers an EPP pneumatic sewage pumping station -
innovative Polish technology consisting in pneumatic
sewage pumping. As oppose to traditional systems
equipped with pumps, a pneumatic pumping station
refreshes pumped sewage, prevents them from pu-
trefying and guarantees safe and hygienic operation.
The technology enables to entirely empty the press-
ing pipeline using the same device, which shortens
the time sewage remain in the pipelines.

The EPP pneumatic pumping station is used in placed
where the construction of pumping system would be
difficult orimpossible. The technology enables to trans-
port sewage over very large distances and heights us-
ing compressed air without the need to install pumps.
Moreover, the technology is environmentally sound:
in order to prevent the putrification of sewage the sys-
tem uses a natural agent - the air instead of chemical
compounds or water the resources of which are largely
limited. The compressed air is used efficiently which en-
ables to reduce the consumption of electrical energy.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ Refreshes pumped sewage and prevents putrefy-
ing during transport.

« Allows periodic aeration and entire emptying of
the pressing pipeline using compressed air.

- Sewage pumping over very large distances or
heights (pumping pressure to13 bars).

+ Allows the possibility to adjust the efficiency of the
pumping station to the current needs of the users
without replacing any equipement.

The technology has been implemented in the pumping
station operating since 2011 in Przybyszewo k.Leszna.
The parameters of that system are the following: flow
capacity Qp = 15,6 I/s and head Hp = 2,35 bar. That was
the first time we used an external shelter which guar-
antees comfortable and safe service and operation of
the device. The facility satisfies the requirements of the
European norm PN-EN 12050-1.

Contact information:

EkoWodrol Sp. z 0.0.

Konrad Chudzik

13 Stowianska St., 75-846 Koszalin
mob.: +48 607 799 098

e-mail: konrad.chudzik@ekowodrol.pl
www.ekowodrol.pl
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HYDROPHYTE BIOREACTOR

WITH A BIOPREPARATION

For local authorities and the inhabitants of single-
and multi- -family buildings which seek a quick and
easy-to-build wastewater treatment system, we
offer a hydrophyte bioreactor with a biopreparation.
Compared with competing solutions our technology
is completely environmentally sound, cheaper to use
and its operation does not require specialist knowl-
edge, since automatic devices have been eliminated
fromit.

The hydrophyte bioreactor technology is an eco-inno-
vative solution which ensures high-efficiency removal
of organic compounds and nutrients from wastewa-
ter. Its design eliminates the impact of unfavorable
weather conditions (e.g. sub-zero temperatures) on
filter performance, maintaining it high throughout
the year. The designed system of mineral and organic
layers provides proper hydraulic conductivity and even
spatial distribution of treated discharge into the soil.
Moreover, its structure solution enables the bioreactor
to be used under high groundwater level conditions.
In addition, this technology prevents the emergence
of oxygen depleted zones in the lower layers of the
bioreactor, inhibiting the growth of anaerobic bacteria
and, as a result, protecting mineral layers from clog-
ging. Furthermore, the technological system of the
hydrophyte bioreactor is supported by a bioprepara-
tion containing humic acids. Biopreparation affects the
buffering capacity of the hydrophyte filter, adjusting
and stabilising its chemistry and enhancing its biolog-
ical activity. This activates the effective mineralisation
of organic compounds contained in wastewater. The
technology is based on 3 inventions and draws on the
results of its own research.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ High efficiency - the elimination of more than 90%
of organic pollutants.

+ Resilience and high tolerance of changes in pollut-
ant loads and fluctuation in flow.

« The construction of the bioreactor takes one day.
« Low investment outlays and operating costs.
+ The biopreparation used is environmentally sound.

« The dosage of the biopreparation enhances the
efficiency of nitrogen and phosphorus removal
from wastewater and the biodegradation of
organic substances.

The synergy between the bioreactor technology and
the biopreparation contributes to high efficiency of
wastewater treatment. Since the technological system
uses the biological processes mimicking natural wet-
land environment, it requires only periodic, uncompli-
cated on-site labor. Due to these advantages, the tech-
nology is very popular among residents of rural areas
and local authorities in Poland.

Contact information:

Instytut Nowych Technologii Inzynierii Srodowiska
dr inz. Tomasz Warezak

20 Nowe Zabno, 67-100 Nowa Sél

phone: +48 68 444 38 81, mob.: +48 607 033 780
e-mail: dyrektor@int.edu.pl

www.int.edu.pl
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ROVAPO® TECHNOLOGY

No emissions, no waste, no problems with clean
water recovered from industrial waste products. In
this one sentence you can describe the technology
of ROVAPO™, which enables the production of very
clean technological water. ROVAPO™ is a closed water
circulation technology that minimizes energy con-
sumption and resulting waste products. It is a tech-
nology as clean as the water it generates. ROVAPO™
also means a high level of water recycled for repeat
use (up to 95%).

ROVAPO™ is an original solution supported by a range
of patents. It is part of the technology family named
“zero liquid discharge” and enables full recovery of wa-
ter from sewage.

Depending on the industry, the ROVAPO™ system en-
ables the recovery of demineralised water of <10ms,
e.g. for galvanizing production, superclean deionised
water, e.g. in photovoltaics or pharmaceuticals, or wa-
ter with parameters allowing its repeat use in produc-
tion processes. ROVAPO™ technology encompasses a
range of treatment levels, allowing the achievement of
the established goal: selection of streams and chemi-
cal treatment, membrane systems and evaporation
systems. ROVAPO™ technology has been designed
for waste products from galvanizing processes and
hightech industries. The basic configuration can be
interchangeably supplemented with components for
use on other waste products - initially treated chem-
ically and biologically with an active sediment and
ultra-filtration membrane (MBR AeroMem™ Reactors).
In the newly-developed ROVAPO-HF configuration, it
is possible to fully clean wastes from the extraction of
shale gas.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ It enables the recovery of water from waste prod-
ucts with an efficiency level above 98% (including
recovery of high-quality water from waste subject-
ed to biological filtering).

. Itis based on original programming that steers the
automated functioning of the installation, inde-
pendently of varying quantities and compositions
of waste from production, as well as ensuring a
constant output level from the unit.

+ It reduces to a minimal level the amount of waste
output — the one waste product is a concentrated
deposit from the chemical element and concen-
trated salt from an evaporator containing approx.
50% dry mass.

The first investment using ROVAPO™ technology was
designed and installed “ready to go” in 2006 at the
aviation facilities of Augusta Westland PZL - Swidnik. It
was Poland’s first modern waste treatment plant with a
fully closed water circulation from the new galvanizing
plant. Instead of galvanization waste products in a clas-
sic treatment process being led to the municipal sewer
system, high-quality demineralised water is produced
from sewage with strictly defined and guaranteed
parameters. It is returned to production processes in a
modern galvanization plant servicing the production
of aviation parts. In 2010-2019 a new ROVAPO™ in-
stallations were activated, in particular in aviation and
automotive industries.

Contact information:

SYMBIONA S.A.

12 Agatowa St., 03-680 Warszawa
tel.: +48 22 53530 75

e-mail: box@symbiona.com
www.symbiona.com
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ANOXYBED™ TECHNOLOGY

For bioethanol, wine, dairy cheese, milk and juice
producers who need a stable and economical effluent
treatment solution, we offer the AnoxyBed technol-
ogy — a high-rate tower anaerobic reactor. On the
contrary to the classical biogas technologies, Anoxy-
Bed ensures a sustainable and stable biogas source,
balanced treatment results and low investment costs.

The AnoxyBed technology is a very efficient tower an-
aerobic reactor. The main element enabling the devel-
opment of methane-producing bacteria, is a a floating
bed with biomass. The reactor reduces pollutants and,
at the same time, converts them into biogasproviding
a sustainable and safe energy source. Moreover, the
treated effluent requires only slight additional treat-
ment before it is discharged into the sewage system
or river. AnoxyBed can efficiently operate at higher
suspension rates at the input and lower temperatures
than those of classical anaerobic reactors (26-37°C).
The problem of an unexpected biomass escape from
the reactor is also absent. The technology is capable of
operating on a continuous or cyclical basis, according
to the wastewater inflow. The technology enables an
effective operation of the system. Its capacity allows
to treat wastewaterranging from 2,000 mg/l of COD
(chemical oxygen demand) to very high concentra-
tions, even 20,000 mg/I of COD. The technology proves
to be attractive for economic reasons he technology is
attractive in economic terms and ensures fast returin a
two-years operation period.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

- Effective COD reduction to 92%, the BOD reduction
to 95%.

+ Allows for methane production at a level of 0.45m?3
of biogas from 1 kg of COD.

« Efficient operation - for a small surface area of the
wastewater treatment plant, e.g. 350m?, and the
pollution load of 7,000 kg/day of COD.

+ Asignificantly lower investment level comparing
with traditional biogas solutions - the installation
occupies less space.

+ The technology structure prevents the biomass
medium from escaping from the reactor.

« The technology can utilise the existing infrastruc-
ture - tanks, pipes - reducing the cost and time of
its implementation.

The first application of the technology in Poland, works
at a large plant producing apple juice concentrate. The
quantity of treated effluent varies from 1,000 m* /d COD
to 10,000 mg OZ/I COD. After the AnoxyBed reactor, the
effluent is additionally treated at/in the MBBR reactor.
Such treatment removes all contaminants so that the
effluent may be discharged directly into a watercourse.
The wastewater treatment plant occupies only. about
500 m? of built up space, allowing the production plant
to expand further. Due to its special design, it has no
impact on the environment; as it does not emit odours
or cause noise pollution.

Contact information:

SYMBIONA S.A.

12 Agatowa St., 03-680 Warszawa
phone: +48 22 53530 75

e-mail: box@symbiona.com
www.symbiona.com
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TECHNOLOGY OF THE
RECLAMATION OF LAKES

A comprehensive service consisting in the reclama-
tion of lakes PROTE-fos is dedicated for private and
public entities which own or manage water reservoirs
displaying high trophy that face the problems of pro-
gressing eutrophication. The final result of the tech-
nology is to obtain a clear-water state by curtailing
the phytoplankton blooms, including cyanobacteria,
as well as to improve water transparency. PROTE-fos
technology consists in blocking phosphorus directly
in the bottom sediments during its controlled mo-
bilisation and afterwards through their permanent
consolidation. Only the blockage of phosphorus emit-
ted from the sediments excludes the return of water
blooms after it has been cleared.

PROTE-fos technology is the main chemical method
of blocking phosphorus in the sediments, which is the
element responsible for algae blooms in the lakes. In
order to obtain even better results the technology is
supported by methods based on biological and me-
chanical solutions. The innovative character of PROTE-
fos consists in the application of chemical substances in
a controlled manner directly to bottom sediments with
the help of a patented bi-component vessel named
PROTEUS. Thanks to such comprehensive and individ-
ual approach to a given lake the PROTE-fos solution
efficiently speeds up natural self-clearing processes.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ Innovative - the method is unique and less radical
than previously used solutions (eg. dredging of
bottom sediments, pumping/filtering of water).

« Comprehensive - the technology contributes to
the restoration of balance in the entire water reser-
voir, it does not consist only in chemical blockage
of phosphorus.

+ Confirmed efficiency - the method has been suc-
cessfully implemented over a few lakes in Poland
and over sea ares (Bay of Puck).

+ The efficiency of the method has been scientifically
proven - the technology uses the latest knowledge
regarding water ecosystems and their functioning.

+ Guarantee of ecological effect - possibility to
implement a project on the basis of a result
agreement.

PROTE-fos technology has received several awards (in-
cluding and award of the Polish Promotional Emblem
committee TERAZ POLSKA, Gold Medal of MTP POLEKO)
and positive feedback. A comprehensive reclamation
of two lakes near Gniezno (Jelonek and Winiary) lead
to receiving a distinction from the European Commis-
sion for one out of five best projects implemented from
the funds Life+. It was all due to obtaining a positive
ecological effect (a permanent improvement of water
transparency, increase in biodiversity and reduction of
phytoplankton bloom).

Contact information:

PROTE Technologie dla Srodowiska Sp. z o.o.
tukasz Bryl

26 Franciszka Firlika St., 60-692 Poznan

phone: +48 61 654 55 70, mob.: +48 606 145 325
e-mail: L.bryl@prote.pl

www.prote.pl
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OZONE WATER
TREATMENT SYSTEMS

Treating water for all branches of industry with the
use of ozone and quartz filtration is a simple, eco-
logical and safe way of obtaining the highest quality
water possible. WOFIL installations are fully comput-
erised and monitored over the Internet. As a result
they can be installed anywhere in the world and we
can be sure to receive a convenient and rapid service.

WOFIL offers technologically advanced water treat-
ment systems using ozone technology and free rad-
icals, without the need to apply artificial chemical
substances such as chlorine, coagulants or potassium
permanganate. The technology is completely safe,
environmentally friendly and based fully on processes
occurring in nature. The only difference is that ozoning
processes take place much faster and can be fully con-
trolled. The universality of the technological solutions
allows the technology to be used in many branches
of industry, such as in drinking water production for
municipal water systems, bottled water and beverages,
as well as in producing water for cooling applications
in the energy industry. The ozoning technology is also
used in washing and disinfection of bottles and pack-
aging, as well as in the washing and disinfection of
fruits, vegetables and meat, and also in pools and spas.
By dividing the installation into modules of technolog-
ical sequences, the manufacturer guarantees a high
reliability of the installation as well as uninterrupted
operation during service inspections and repairs. Mul-
ti-block ozone generators used in the solution enable
the alternating functioning of individual blocks, as well
as the possibility of their expansion.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

For assembly of a WOFIL installation or moderniza-
tion of an existing water treatment station, only a
small area is needed.

+ There is no need to employ highly qualified
technical crew to operate the system.

« Minimization of the risk of production outages and
lowering of operating costs.

« The work of one or several ozone generators
enables its output to be adjusted to current needs
as well as to reduce wear and tear.

The technology and unit possess the appropriate
permits, certificates and certifications.

WOFIL installations are characterized by ease of use
and years of flawless functioning. The design foresees
the possibility of working at 50% over capacity during
periods of increased demand for water. In special cas-
es the system can be overloaded to twice its capacity.
Installations are prepared to process water of extreme-
ly negative parameters. In 12 years of operations the
company has installed approx. 200 “ready to go” water
treatment stations in Poland and has conducted activi-
ty on the Romanian and Ukrainian markets.

Contact information:

WOFIL Robert Muszanski

Dominika Turek

10/1 Rzezniana St., 33-380 Krynica Zdrdj
phone: +48 18 414 00 60

e-mail: d.turek@wofil.pl

www.wofil.pl
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STREET LIGHTING
MANAGEMENT SYSTEM

The APANET Green System technology is recommend-
ed for companies, local government authorities,
resident communities and entities that search for
solutions reducing the costs of outdoor lighting and
lowering CO, emissions. The smart street lighting
management system APANET enables to rationalize
the consumption of electrical energy and as a result
reduces the level of (0, emissions. It uses traffic vol-
ume data and the readings from the weather stations
to adapt the lighting system to the current traffic
conditions, no more than it is required by the legal
requlations and is necessary for security reasons.

The modernisation of the lighting consisting in the imple-
mentation of the management system enables the elec-
tricty consumption savings reaching of up to 70% and the
reduction of costs related to the lighting system servicing
of up to 55% thanks to a full control over the infrastructure.
In the event of a malfunction the system automatically no-
tifies the servicing team about the location and the source
of the failure. The team does not need to turn off the pow-
er supply to find and remove the system malfunction. The
main advantage of the APANET system consists in the use
of open communication protocols at each stage of data
transfer, which is confirmed by the certificate issued by
the organisation LonMark International. Openness and in-
teroperability are the key features of the modern systems
as they allow for an integration and mutual communica-
tion between the systems that are part of the Smart City
project, including in particular the ITS system. Our open-
ness can be confirmed by specific installations such as the
lighting system in the section of A1 highway - a project in
which APANET system has been integrated with weather
stations and radars monitoring road traffic volume. We
will also soon be able to take pride in the integration
with ITS system that is currently implemented in Tychy.
The access to the system is possible through an internet
browser with the use of the encrypted protocol HTTPS/

GREENEV®

TECHNOLOGY ACCELERATOR

SSL (providing security for users) from any device that has
access to the Internet: computer, tablet or smartphone.
The communication between lamps is possible through
exisitng power supply cables (European LonWorks PLC
standard). Therefore, there is no need to install additional
communication cables.

AVANTAGES OF THE SOLUTION:

« Management of outdoor lighting - individual and
automatic powering on or off as well as power
restriction functions.

Monitoring the active and passive electrical energy
consumption of the lamps and other devices pow-
ered from the same installation, such as Christmas
lighting, monitoring, electric vehicle charging station,
etc. Constant measurements of active and passive
energy, power coefficient and THD.

« Detection of correct lamp functionality and in the
event of a system malfunction the approriate authori-
ties are automatically notified.

Reduction of the energy consumption even by 70%,
reduction of management costs by 50% and reduc-
tion of the CO, emissions by more than 55%.

Openness and interoperability are the key features of
the modern systems as they allow for an integration and
mutual communication between the systems that are
part of the Smart City project, including in particular the
ITS system. Our openness can be confirmed by specific
installations such as the lighting system in the section of
A1 highway - a project in which APANET system has been
integrated with weather stations and radars monitoring
road traffic volume. We will also soon integrate with ITS
system that is currently implemented in Tychy.

Contact information:

APANET Green System Sp. z o.0.
27 Piastéw Ave., 52-424 Wroctaw
phone: +48 71 783 29 30

e-mail: sekretariat@greensys.pl
www.greensys.pl
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TECHNOLOGY OF HIGHLY EFFICIENT HEAT
RECOVERY IN THE VENTILATION SYSTEMS

The ACAV Hi-ECO technology is based on the use of
highly efficient heat exchangers recovering up to 93%
of heat or coolness in the air-to-air systems, which
brings savings of up to 35% of energy consummed for
heating or cooling. Thanks to the features of the In-
went technology the air handling unit can obtain the
highest enerqy efficiency class, even for 40 000 m*/h
of air flow.

Units equiped with ACAV Hi-ECO technology are
advanced devices which thanks to a highly efficient
recuperation section and applied automatic solutions
reduce significantly the operating costs and energy con-
sumption. Innovative solution applied in the structure of
the heat recovery section satisfies the requirements for
the highest energy efficiency class. The recuperator does
not contain any movable components and its operation
does not require additional energy source. The technol-
ogy is based on a conjunction of several counterflow
heat exchangers into a single battery. As a result with a
relatively low pressure drop (80-150 Pa) it is possible to
obtain the highest efficiency of heat recovery (even up
to 93%) in a wide air flow rate (from 1000 to 40 000 m?3).
An efficient system securing the recuperator from frost
enables a high efficiency also in the winter season. The
scheme of air flow in the air handling unit has been de-
signed to reduce the air resistance and obtain a higher
efficiency of devices. The control system integrated with
the unit is reliable, intuitive and user-friendly. The ACAV
Hi-ECO technology obtains perfect results in cooling the
internal air thanks to the use of free cooling and indirect
evaporative cooling while keeping the seperation of air
streams and protecting the internal air from external
pollution.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ High heat or coolness recovery in the air-to-air
system.

+ Heat exchanger made of aluminium or plastics, it
does not contain any movable components.

« Adapted to evaporative cooling.

+ The scheme of the airflow reduces the air resist-
ance.

+ The software maximises the efficiency of free
cooling.

The ACAV Hi-ECO air handling units producted by
INWENT are used in all sorts of ventillation and air con-
ditioning intallations, including those in public utility
buildings, industrial compounds, hospitals, swimming
pools or facilities such as Data Center.

Contact information:

INWENT Piotr Zé6tkowski

172 Abramowice Prywatne, 20-388 Lublin
phone: +48 81 469 16 10

e-mail: hi-eco@inwent.pl

www.inwent.pl
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TECHNOLOGY OF FAST CONSTRUCTION
OF PASSIVE AND ENERGY-EFFICIENT HOUSES

For construction companies and developers con-
structing residential buildings who want to expand
their offer by adding passive and energy-efficient
buildings with are durable and the maintanance of
which is cheap, the company IZ0DOM offers a com-
prehensive construction technology. The solution
proposed by IZODOM enables a fast construction of
high quality and durable energy-efficient buildings
without the need to lease expensive construction
equipment or to hire additional specialists.

That technology proves that the construction process
does not need to be long, complicated nor expensive
and that the heating and air conditioning costs are
not always high with respect to residential building.
It gives to local construction companies a possibility
of erecting single-family and multi-story buildings in
which the heating and air conditioning costs may be
even ten times smaller than in traditional solutions.
IZODOM, operating since 1990 in 43 markets in Europe,
Asia and Africa, has elaborated a set of materials used
for the construction of substructures, walls, roofs and
rood insulation which are most useful when there are
no qualified workers or heavy construction equipment.
Thanks to large and light elements the construction
process can even be five times shorter than in tra-
ditional technology and the launch of construction
works requires only trainings offered by IZODOM. The
company has at present an unquestionnable leading
position among European suppliers of advanced tech-
nologies for passive housing. Moreover, as one of 300
companies in the world it has been distinguished by
the united Nations Environment Programme "Caring
for Climate". The company offers free consultions and
elaborates appraisals of construction projects. It does
not impose the construction in accordance to its own
designs, but adapts the technology to local architec-

GREENEV®

TECHNOLOGY ACCELERATOR

ture and climate conditions. For larger projects the
company is able to install a local production plant of
the construction materials.

ADVANTAGES OF THE SOLUTION:

+ Heating and air conditioning of houses built in the
IZODOM technology are ten times cheaper, the
buidlings are warm in the winter and cool in the
summer.

+ The buildings are designed to last for over 100 years.

+ Houses can be erected in seismically active areas,
up to 6 degrees Richter.

« 1ZODOM enables to local companies to shorten
the construction process by five times without
the additional investments in equipment and new
specialists.

IZODOM has at present an unquestionnable leading
position among European suppliers of advanced tech-
nologies for passive housing. As one of 300 companies
in the world it has been distinguished by the united
Nations Environment Programme "Caring for Climate".
It has erected over 19 000 buildings among others in
Germany, France, Sckandinavia, Russia or Ukraine. The
IZODOM technology was used to erect 3000 villas in the
United Arab Emirates and the royal palace in Marocco
with a utility surface of 10 000 m2 The company holds
construction certificates and permits required by the
European Union, ISO certificate 9001:2008 as well as a
wide range of information materials for constructors.

Contact information:

1ZODOM 2000 Polska Sp. z 0.0.

Jakub Woéjcik

2 Ceramiczna St., 98-220 Zdunska Wola

phone: +48 502 283 309

e-mail: jw@izodom.pl

www.1000houses.eu, www.izodom2000polska.com
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MONOLITHICLOAD-BEARING STRUCTURE
FROM FOAMED POLYSTYRENE

This unique energy-efficient construction technology
is the solution for investors, developers and construc-
tion companies seeking high profits. Unlike other
available technologies, our solution helps to achieve
a passive housing standard (zero or plus energy) with
costs similar to traditional construction. An average
building takes only six to eight weeks to erect. Build-
ings can also be erected on land with very low bearing
capacity, and no heavy equipment or highly qualified
employees are needed to do that.

The unique M3 SYSTEM technology enables low cost
production in regards to construction and mainte-
nance, residential buildings whose heating /cooling
costs are approximately seventy percent lower than
those of traditional buildings. The Expanded Polysty-
rene (EPS) in the form of prefabricated elements forms
the supporting structure and, at the same time, ther-
mal insulation of the building. This technology allows
for fast and efficient construction; a four-person team
can erect a building in just four weeks. This technology
provides the ability of establishing a low cost manu-
facturing facility for the Expanded Polystyrene (EPS)
monoblocks.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ This technology allows for building modern, func-
tional, economical and energy efficient residential
buildings.

+ Due to the material’s low weight, it is easy to
transport, unload and assemle the building.

+ The inexpensive construction can be easily erected
on any type of land, even land with low bearing
capacity.

+ This technology allows for a passive housing
standard (zero or plus energy) with small addition-
al costs.

+ It enables for an innovative and portable plant
manufacturing platform.

BASF is our Strategic Partner in implementing the tech-
nology worldwide; on local markets we work with EPS
producers receiving BASF products. The contractor in-
vests only in special line for cutting out elements from
EPS blocks supplied by a local supplier.

Contact information:

M3 SYSTEM Sp. z o.0.
Magdalena O'Halloran

6 Biznesowa St., 32-800 Brzesko
phone +48 609 488 628

e-mail: biuro@m3system.pl
www.m3system.pl
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INTEGRATOR SMART

For the owners of single-family houses, Makroterm has
developed an innovative system of heating and air con-
ditioning, as well as domestic hot water supply, based on
optimally combining renewable and conventional energy
sources. It ensures a standardized, quick installation, low
operating costs, and optimum performance of the entire
system. Consolidation of distributed energy sources into
one system allows households to save energy, improves
home comfort and energy security through diversification
of sources of heat.

Makroterm offers an integrated heating and cooling
solution for your home. It uses solar collectors and
biomass energy in conjunction with a heat pump or
conventional boiler. The heart of the system is the IN-
TEGRATOR module which connects and distributes
streams of energy, playing a role of a heat and cold buff-
er, and optimizes the working of various heat sources.
The technology enables for the connection of any heat
sources - renewable and traditional with any receiver:
floor heating, recuperation, heaters and fan coil units.
Hot tap water is processed in a hygienic way. An inteli-
gent control system with a remote access ensures an
optimum operation of heat sources and receivers. Solar
power can automatically be stored and used for space
heating purposes. There is no problem with overheat-
ing of the solar installation. In turn, the biomass device
can be used as the main source of heat for the building,
providing space heating and hot tap water in the ab-
sence of sunlight. The system is also adapted to work
with another source of energy - a conventional boiler
or a heat pump. Using a heat pump in conjunction with
fan coil units additionally allows active space cooling.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ Heating and cooling in houses consolidated into
one integrated system, and synergy of renewable
energy sources.

Large savings on the building’s operating costs,
and energy security of the household.

Modular and standardized installation system,
optimized and harmonious equipment operation.

Possibility to disconnect individual devices while
maintaining continuity of operation.

Installation can be programmed according to
individual user needs.

Prevention of solar installation overheating.
Easy service and maintenance of the installation.

The system works thanks to full synchronization of all
those devices. A control device supplied with the sys-
tem ensures an automatic operation of the equipment
and the effect of synergy. An important feature of the
INTEGRATOR is the function enabling blocking of the
operation of heating devices, in order to avoid duplica-
tion of energy sources, which allows for optimal use of
system components. The presented system is unique,
as it allows the integration of several energy sources
and an innovative consolidation of heating and cooling
systems. This increases comfort and reduces the costs
of operation. The positive effect on the environment
brought about by the use of energy from renewable
sources is also significant.

Contact information:

Makroterm Agata i Krzysztof Wachata Sp. j.
Mateusz Wachata

76 Pasternik St., 31-354 Krakéw

phone +48 603979287

e-mail: m.wachala@makroterm.eu
www.makroterm.pl
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SYSTEMS CONTROLLING SUPPLY AND DEMAND AND
SUPPORTING THE DEVELOPMENT OF DSR AND DSM AREAS

For all enterprises looking to lower and control their
utilities costs (enerqy, heat, water, gas and others),
we offer consultation services and comprehensive
measurement and IT solutions assisting in lowering
such costs. Unlike the competition, we are distin-
guished by our wealth of experience gained during
the realization of over 100 projects, integration of
metering equipment from different producers and
different utilities, as well as advanced reporting and
data analysis functionality.

ERCO.Net is an integrated system of registration and
analysis designed to integrate with metering equip-
ment for various utilities and of various sizes. It is an
excellent tool for clients interested in systems that al-
low for monitoring and analysis of consumption of all
energy utilities and primary physical values, as well as
ensuring the proper functioning of the technological
process. Created using modern metering and comput-
er technologies, ERCO.Net enables the adaptation of
particular functions to the client’s individual needs. It
can also be a robust tool adapted to new, market-based
rules for settlements with individual suppliers, as well
as for the flow analysis and balancing of all energy car-
riers between individual organizational units (external,
departments, buildings). ERCO.Net is also equipped
with options for analysis, forecasting, planning and
simulations.

GREENEV®
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ADVANTAGES OF THE SOLUTION:

Multi-utility capacity - ERCO.Net assists in manage-
ment of utilities (electrical energy, gas, water, heat,
air and waste, and more), and can also track the
functioning of the production process and monitor
such parameters as temperature, pressure and
humidity.

+ Modularity - ERCO.Net allows the client to decide
which modules of the system will be used. The
application can combine metering data acquisition
with complex analytical, forecasting, planning and
simulation functions.

Flexibility — by allowing for the free definition of
tariffs and contracts, ERCO. Net is an excellent tool
for conducting settlements with both suppliers
and receivers.

+ Financial benefits — ERCO.Net enables reductions
in energy utilities costs through comprehensive
application of the aforementioned capabilities.

NMG S.A. is a Polish technological company creating
software which not only supports entrepreneurs with
the digitalization process, but also enables to build
competitive advantage and the company’s value by
giving new and innovative solutions. NMG is a tech-
nological partner for the biggest Polish companies
from the utility power and industrial power sector. The
company delivers strategic solutions of type Smart
Metering such as HES, MDM, CRM. The company’s offer
also covers Industry 4.0 solutions. The NMG systems
are used by PGE Dystrybucja, ENEA Operator, PKP En-
ergetyka, PSG, Krajowa Spétka Cukrowa, Grupa Saint-
Gobain, Grupa Sokotéw and Anime.

Contact information:

NMG S.A.

Zbigniew Czajkowski

246 Fordonska St., 85-766 Bydgoszcz
phone: +48 52 370 34 00

e-mail: nmg@nmg.pl

www.nmg.pl
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THERMODYNAMIC CONSTRUCTION

SYSTEM H-BLOCK®

For general contractors, construction companies and
developers who offer their customers energy-saving
residential and public utility buildings, we propose
innovative thermodynamic construction system —
H-Block®. In contrast to traditional technologies, it
enables fast installation of warm, well-insulated,
air-tight and cheap to run buildings by using light-
weight and very resilient construction and insulation
elements.

Solcraft Ltd specialises in the production of the
new-generation energy saving and environ-
ment-friendly construction and insulation system
H-Block®. H-Block® is a box shaped structural insulated
panel made of polyurethane foam permanently com-
bined with wood-based OSB panel. H-Block® panels
are connected with special LHB joints also filled with
polyurethane foam in order to ensure air tightness of
a building. The polyurethane core is resilient to the
impact of most organic solvents, acids, bases, insects,
rodents, fungi, moulds, water and temperatures of up
to 230°C. Its insulating properties do not change over
time and it does not age or absorb moisture. Polyure-
thane foam core integrated with I-beam construction
and OSB, provide H-Block® with unique mechanical
properties: bearing capacity of external walls up to
4 floors, beamless ceilings, reduced roof structure.
Although H-Block® is mainly used as a load-bearing
element, it can also be applied to fill in wooden, steel
or ferro-concrete structures. It is worth to mention that
H-Block® is world-class thermal insulator, which makes
it a perfect material for the construction of energy effi-
cient and passive buildings.

GREENEV®
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ADVANTAGES OF THE SOLUTION:

+ Alightweight, resilient and energy-saving con-
struction material.

« Very good insulating properties of the building -
no need to use traditional heating/air-conditioning
systems, no heat loss, lower heating costs of the
building (by as much as 50 PLN a month for a
100 m? house.

+ Thin walls in the H-Block® technology - a larger
useful area for the same built up area.

+ Quick assembly of residential buildings and public
utility sites.

- Resilience to solvents, acids, bases, insects, rodents,
fungi, moulds, water and high temperatures.

« Theinsulating core does not change over time and
does not age.

The construction of a house using the technology of
prefabricated H-Block® panels is cheaper by as much
as 55% than that of the timber frame technology;
among others, due to the savings ensured by the short
duration of the construction, low water and power con-
sumption and a small quantity of waste. The H-Block®
technology has been used e.g. to build the first passive
housing estate in Poland and a passive office building.

Contact information:

Solcraft Sp. z 0.0.

Agnieszka Dzegan

5 Debowa St., 05-816 Michatowice

phone: +48 22 723 83 27, mob.: +48 606 290 088
e-mail: adzegan@solcraft.pl

www.solcraft.pl
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GEOTHERMAL
HEAT PUMPS

For individual clients or institutions, which need a
cost-efficient, environmentally-sound and main-
tanance-free system for heating premises and tap
water and for air-conditioning WSK Krakéw ofers a
geothermal heat pump VATRA. The company delivers
high-performance devices with heating power from
6 to 240 kW and more, zero direct emissions of toxic
compounds in the atmosphere and equiped with a
control system enabling the connection of the pump
to all kinds of installations.

The heat pump VATRA is a heating-cooling device
which collects heat from the ground and transforms
into the energy used for heating and cooling buildings
and heating tap water. Geothermal heat pumps are
used by individual households as a heating-cooling
device as well as by the industrial sector (greenhouses,
cold rooms, swimming pools) for heating and cooling
public utility buildings. The heat pump VATRA is distin-
guished by a high efficiency ratio (4,5) which results in
a significant reduction of heating/cooling costs in com-
parison to traditional methods. Moreover, the VATRA
technology does not emit any compounds that can
be harmful for natural environment. The pump is very
durable and operates in silence. Heat pumps produced
by the WSK Krakdéw are used as independent basic en-
ergy generators or in cogeneration systems, where the
operation of the heat pumps is combined with other
generators such as GCHP (gas combined heat and
power) or solar panels. The heat pumps manufactured
by WSK Krakéw take advantage of lower heat resorts
such as ground resources, technological and waste
heat, water reservoirs, wells as well as a water pipe
bypass. The novelty among the VATRA range is a heat
pump named Dual Inwerter, which due to its two-level
system and a maximum power supply temperature of

GREENEV®
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85°C may operate both with low-temperature installa-
tions, in particular with floor or wall heating systems
and with installations dedicated to operate on the level
of 85°C. The pumps may work on level 1 (60°C) without
the need to operate on the higher level (85°C). That
dynamic temperature division enables to use weather
algorithms for each heating circuit. The heat pump VA-
TRA Dual Inwerter is designed for heating and air-con-
ditioning premises with a surface of at least 500 m2.

ADVANTAGES OF THE SOLUTION:

High performance device - lower bills for heating
premises/air conditioning/heating tap water.

« Maintanance-free - there is no need to spent time
on maintanance of the device; easy and user-friendy
control over the the operation of the device.

+ Silent operations.

« Zero local emissions of pollutants by heat pumps
- positive impact on the natural enviroment, clean
environment.

Waste-free operation; the installation does not
require and specific place for stocking fuel.

The recipients of the VATRA technology are the fol-
lowing: industrial compounds, public institutions and
individual clients. The technology of heat pumps pro-
duced by WSK Krakéw has been used among others at
the Centre of John Paul Il "Do not be afraid" in Krakow,
in the Convent of Discalced Carmelites nuns in £odz,
the Primary School in Mniszéw, the Cultural Centre in
Witkowo and in many others public utility buildings as
well as in residences and houses of individual clients.

Contact information:

WSK Krakow Sp. z 0.0.

Marta Burchat

54 Nad Woda St., 32-080 Zabierzéw

phone: +48 514 275 231

e-mail: m.burchat@wsk.com.pl, sekretariat@wsk.com.pl
www.wsk.com.pl
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REDUXCO CATALYTIC
CONVERTER

For power stations, co-generation plants, heat power
production plants, and also for the transport industry
(sea, land and air cargo) seeking a solution to help
reduce fuel use, lower emissions of pollutants into the
atmosphere and increase efficiency in the burning
of all types of fuels, we offer the REDUXCO catalytic
converter. Unlike the competition, our technology
ensures that the internal heating surfaces of boilers
remain in good technical condition and operate
soundly and stably. It is the only product of its kind to
offer such a range of functions.

The REDUXCO catalytic converter is an innovative Pol-
ish product that improves the combustion efficiency of
fossil fuels. It is a fluid chemical substance that lowers
the energy of activation of a chemical reaction, which
as a result increases the speed of oxidation of hydro-
carbons, reduces fuel consumption and reduces the
emissions harmful gases emitted such as CO, CO,, NOX
and SOX. It has been registered in accordance with the
REACH Regulation under the number 01-2119406877-
30-0000. The product is not classified as dangerous to
human health or the environment. It has passed all
necessary tests and possesses all required certificates.
The REDUXCO offer includes a REDUXCO combustion
catalyst, dosing installation, free installation, training
concerning general operation of the installation and
maintenance.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:
Reduction in fuel consumption.

+ Reduction in emission of harmful gases: CO, , CO,
NOX, SOX.

+ Cleaning of heating surfaces of boilers and main-
taining their good technical condition.

«+ Easy dosing.
Relatively low cost.

REDUXCO technology can be installed in every place
where the energy and industrial sectors are character-
ized by high energy consumption and the necessity to
limit the emission of pollution into the environment.
Dagas is presently waiting for approval of the Ukraini-
an Ministry of Fuel and Energy for official installation of
the REDUXCO catalytic converter. Installation and test-
ing are conducted by the Coal Energy Institute and the
PAN Academy in Kiev. In Russia, Dagas has concluded
a letter of intent with Gazprom for a trial installation of
the REDUXCO technology. The implementation project
started during August-September 2011. In Bulgaria,
implementation tests are ongoing at the coal-fired TEC
“Maritsa Iztok-2" power station. This year Dagas is plan-
ning further tests in cooperation with an independent
Bulgarian auditor.

Contact information:

Dagas Sp. z o.0.

Leszek Borkowski

46 Gosniewska St., 05-660 Warka
mob.: +48 667 500 501

e-mail: info@dagas.pl
www.dagas.pl
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TRANSPORT NOISE AND ENVIRONMENTAL
CONDITIONS MONITORING STATION

Our company is engaged in designing, production
and implementation of advanced measurement
systems on daily basis. Several years of experience in
that field and the character of people gathered in our
team influenced our decision that the environment
protection market will be the sector in which we wish
to gain a leading position. At present we are focusing
on preventing negative changes in the environment
and on amending the current status. We are thinking
about the legacy that we will leave to future genera-
tions and about the necessity of human race to adapt
to inevitable climate change.

The ENVIRO station is used for continuous and long-
term registration of noise levels, vibration, vehicle traf-
fic intensity, temperature, air humidity, atmospheric
pressure, wind speed and direction, precipitation and
measurements of air quality. The station may also serve
as a mobile measuring system installed in a trailer. The
maintenance of the station is possible through any in-
ternet browser.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:
+ Long-term monitoring.

+ Mobile and stationary versions.
- Easy use and maintenance.

« Possibility of modification with the use of any
additional components.

+ Perfect quality-price ratio.

The ENVIRO station was implemented in several of
the largest cities in Poland, the Czech Republic and
Vietnam. It has been used to monitor the environment,
create modern traffic management algorithms in ITS
systems as well as in the health sector to predict the
frequency and reasons of medical rescue teams inter-
ventions to help people vulnerable to air pollution and
bad meteorological conditions.

Contact information:

Far Data Sp. z 0.0. Sp. k.

Aleksandra Konieczna

3 Lipowa St., 30-702 Krakéw

phone: +48 516707608

e-mail: aleksandra.konieczna@fardata.pl
www.fardata.pl
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EMERGENCY POWER SUPPLY SYSTEM PULSTAR
BASED ON ECOLOGICAL FUEL CELLS

For industrial and production facilities, health care
centres, transport, telecommunications, and IT
sector which need an uninterruptible power supply
system that generates electrical energy, we offer an
emergency power supply system PULSTAR based on
ecological fuel cells. Unlike competing conventional
solutions with classic batteries , we offer ready-made
power supply systems with fuel cell working on elec-
trical grid and long-lasting individual receivers, en-
suring the continuity of power supply in the event of
an outage without any problems during exploitation.

The PULSTAR backup power system is based on an eco-
logical energy source — fuel cells. By delivering hydro-
gen and air, we receive electric energy and clean water
as a by-product. The cell functions silently and is very
small in comparison to an aggregator/battery. It can be
installed in any chosen space. A standard large bottle
with hydrogen ensures the system will operate at a
power of 1TkW for 8 hours. The fuel cells directly convert
energy contained in chemical reactions into direct cur-
rent energy. This transformation is highly efficient and
makes a very minor impact on the environment.

ADVANTAGES OF THE SOLUTION:

« Aninnovative, ecological power source based on
PEM-type fuel cell.

« Failure-proof system thanks to monitoring of the
fuel cell’s functioning, registering of the feeder’s
functioning and raising the alarm in case of an
outage using the Automatic Management System
(SAN 3).

. Safety is ensured by the use of redundant hydro-
gen anti-leaking safeguards and power surge

GREENEV®

TECHNOLOGY ACCELERATOR

protection, short circuit safeguards, etc. with the
RS-232 interface.

Modular construction.

« High stability of voltage and output current and
low pulsation of output current.

The PULSTAR power supply system was implemented
and it has been in use by 4 clients — the Gdansk Univer-
sity of Technology, the £6dz University of Technology,
the Warsaw University of Technology and the Silesian
University of Technology. The delivered power supply
systems are composed of the following elements: a
fuel cell with a power of 1.2 kW, a DC/DC converter
stabilising the tension from the cell, an inverter allow-
ing for powering the system with alternating current
receivers, and also a cooperation of the system with
a low-voltage distribution network. The system is
equipped with a monitoring system that allows it to be
controlled remotely and meters all of the system’s oper-
ating parameters. PULSTAR systems offered to research
and development enterprises are used for conducting
research on both the fuel cells themselves and the
system in its entirety. In addition, delivered technology
enhances the didactic programme with the newest
technologies in the area of electrical energy produc-
tion. PULSTAR guaranteed power supply systems have
been implemented in their entirety by clients. The first
implementation took place already in 2003.

Contact information:

APS Energia S.A.

Jacek Lechecki

14 Struzanska St., 05-126 Stanistawoéw Pierwszy k. Warszawy
phone: +48 22 762 00 00

e-mail: jacek.lechecki@apsenergia.pl

www.apsenergia.pl
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BRIQUETTING TECHNOLOGY OF MOIST NON-WOOD

BIOMASS BIOMASSER®

BIOMASSER® is a technology of machinery used for
production of briquettes from straw elaborated and
manufactured by a Polish family company ASKET®
with 35 years of tradition. BIOMASSER® SET, which is
a compact set with productivity up to 320 kg/h, con-
stitutes a perfect solution for communities that may
turn local biomass into a full-value fuel. BIOMASSER®
MULTI with productivity up to 1440 kg/h, will in turn
be suitable for clients with significant amount of raw
material. BIOMASSER® MOBILE is a transportable
briquetting production line built on its own chassis,
which can be easily tranported and which allows for
the briquettes production at the site where the raw
material are stored.

The uniqueness of BIOMASSER® technology consists
in the fact that it uses biomass of up to 30% moisture
content, which does not require to be dried before
briquetting. The briquettes are 100% natural and can
equally well replace coal or wood used for heating ,
cooking or serving as kindlings. The ashes left after
their combustion are a perfect fertiliser, which is in
line with the concept of circular economy. Briquettes
contribute to climate protection as the technology is
carbon neutral - the amount of CO, emission during
the combustion processes balance the amount of CO,
absorbed by these plants during vegetation. The ca-
loric value of the briquettes amounts to 15,5-17,5 MJ/
kg, which is the equivalent of dry wood. A wide variety
of local non-wood raw materials such as straw, hay or
reed as well as the manufacturing process that does
not require the use of any glues or additives prove the
practical application of BIOMASSER® briquetting tech-
nology being in line with the ideas of zero waste and
sustainable development.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

- Stationary and fully mobile lines, easily transporta-
ble to the place of raw material storage.

+ Processing straw of moisture content up to 30%, so
it doesn't require drying before briquetting. Such
approach eliminates cost purchasing a dryer, it's
operation and maintenance.

+ Flexible configuration of productivity by adding
next briquetting modules.

« The first technology in Europe which received EU
ETV Statement (Environmental Technology Verifi-
cation) - eco-innovative technology supporting the
climate protection.

BIOMASSER® has been the first briquetting machine
in Europe to obtain a verification statement within
the framework of the European Commission pro-
gram - the Environmental Technology Verification no.
VN201400001, which proves its eco-innovative fea-
tures and its cohesion with climate protection trends.
In 2018 the company delivered and launched two fully
transportable BIOMASSER® MOBILE lines within the
European Commission tender proceedings "Supply
of equipment for green energy and integrated waste
management to support regional development in Bela-
rus" which were installed in a local biomass processing
facility. ASKET® delivers its solutions to almost 30 coun-
tries around the world: from northern Sweden, several
European countries, African countries to Australia.

Contact information:

ASKET Roman Dtugi

Barbara Pokrzywa

12a Forteczna St., 61-362 Poznan

phone: +48 61 879 44 59, mob.: +48 602 572 174
e-mail: biuro@asket.pl

www.asket.pl
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KIPI PELLET
BURNERS

For all of those that wish to reduce the heating costs
andthatsearchforaconvenientand maintanance-free
solution Technical and Engineering Company of Jan
Gumkowski recommends KIPI pellet burners with
rotary chamber. As oppose to rival solutions the KIPI
burners are distinguished by the innovative structure
of two rotary chambers - external (blower chamber)
and internal (combustion chamber). It enables the
burner to clean itself from ashes and slag and ensures
an automatic operation of the equipment.

Kipi burners are known for their high quality and inno-
vative cleaning mechanism. In comparision with tradi-
tional pellet burners which need to be cleaned even 2
times per week, the KIPI burners require a single ser-
vicing per heating season. Moreover, the burners are
failure-resistant even despite the possibility of burning
pellets of inferior quality or agro-pellets. Furthermore,
the modular design of the burner enables a more sim-
ple and faster installation than in case of rival products.
The KIPI burners advantage also consists in the applied
construction solutions: reliable bearings and innova-
tive combustion chamber, which have impact on the
durability of the product. The KIPI burnes help to opti-
mise heating processes and contribute to the benefits
of economic, organisational and operational nature.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ Savings - thanks to the synergy of all pellet's
advantages and an innovative burner.

« Comfort - thanks to a maintance-free operation
and the possibility of a remote control over the
burner.

+ Ecology - thanks to the reduction of ashes and slag,
dust and CO, emission into the atmosphere.

The KIPI burners are used by the leading pellet chamber
manufacturers as well as for modernisation of boilers
such as oil, coal or gas fuelled boilers, both of 3" and 4t
class (the list of manufacturers and fitters is available at
www.kipi.pl). The KIPI burners are used both in house-
holds, public utility facilities and industrial compounds
in the whole Europe.

Contact information:

BTl Gumkowski

71 Obornicka St., 62-002 Suchy Las
mob.: +48 61 811 70 37

e-mail: biuro@kipi.pl

www.kipi.pl
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MOVING STEP GRATE

For single- and multi-family houses, hotels, municipal
buildings, industrial and agricultural halls, for those
who seek an advanced and environment-friendly
heating system we offer the technology for automatic
biomass combustion in a step grate burner. In contrast
to similar burners available on the market, the solu-
tion from the Company CWD Ltd enables automatic,
safe and fully effective combustion of different types
and fractions of biomass in one unit.

The unit for automatic biomass combustion in a step
grate burner operates in the power range of 10 kW to
300 kW. The technology used in the boilers produced
by the brand Cichewicz enables continuous combus-
tion of different types of biomass, in the form of both
pellets, briquettes and wood chips, irrespective of
their grain size or moisture content. The combustion
process is distinguished by the minimised generation
of by-products, such as fly ash, scale or slag. A moving
step grate operating in the burner automatically re-
moves fly ash and slag from the furnace, while a unique
air distribution system enables biomass combustion
in the highest energy efficiency class. The burner can
be used in new furnaces and boiler-houses, as well as
to modernise the already existing heat sources, i.e. oil-
and coal-fired boilers. The heat generated is used to
heat rooms and to produce domestic hot water. As an
option, the burner can apply an advanced control tech-
nology which enables on-line management of the unit.
Moreover, the solution includes automatic ignition and
power modulation, reducing fuel consumption and
ensuring energy savings.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ Auniversal system enabling the efficient combus-
tion of most biomass types available on the market
in one unit.

« A moving step grate with a self-cleaning system.

« Automatic ignition and unmanned, continuous and
balanced operation of the burner.

+ High thermal efficiency and reduction of CO and
dust emissions - a unit in the highest energy
efficiency class.

+ A wide operating power range from 10 kW to
300 kW — even up to several MW in cascade systems.

« Aversatile application e.g. in boilers, heaters and
different furnace types.

The technology has been applied in the world, includ-
ing e.g. three units with a total capacity of 1,050 kW
used by a private clinic in northern Greece, where the
total purchase costs of the units paid back already after
two years from their installation. In turn, in Lithuania, in
the area of Kaunas, two units with a total capacity of 700
kW heat a dozen or so municipal buildings in one of the
local housing estates. This solution is also in operation
in Germany, the Netherlands, Belgium, France, Ireland,
Scotland, England, the United States and Ukraine.
Thanks to the participation in the Greenevo program
the step grate technology has been applied in the line
of thermic waste transition with thermal and electrical
energy recovery. The technology has been implement-
ed in boiler-houses all around Poland as well as in Ro-
mania, Lithuania and Estonia. The company has also
expanded the operation power range up to 700 kW.

Contact information:

CWD Sp. z o.0.

Rafat Cichewicz

14 Orlicz Dreszera St., Kozerki, 05-825 Grodzisk Mazowiecki
mob.: +48 609 213 932

e-mail: export@cichewicz.pl

www.grupa-cwd.pl
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ARCHIMEDEAN SCREW

For owners of small hydro plants and other investors
planning a construction or a modernization of small
hydro plants, we offer individually designed Archime-
dean screw with an active fish-ladder. The uniqueness
of the adopted solution consists in the use of a system
of two Archimedean screws, in which one (ascending
line) produces electrical energy and the second (de-
scending line) transports the ichtyofauna up the river
course. The descending line produces a few times
more energy than it is needed for the operation of the
ascending line. As a result the system has a positive
enerqy balance and the excess green energy may be
commercialized and constitute a source of income.

The Archimedean screw manufactured by the compa-
ny Enerko Energy Sp. z 0.0. with an active fish-ladder
is dedicated to micro and small water power plants. It
may be used with very low waterflow. Such features as:
open structure, large operational space filled with wa-
ter, open no-pressure system, low turbulence level or
low rotational speed make it a silent and environmen-
tally sound technology. As a result the technology can
be used in protected natural areas, because it satisfies
rigorous environmental requirements. The structure
of the screw enables the reduction of costs related to
the construction of foundations for the hydroelectric
generating set during the assembly works and later
operation. Moreover, such type of fish-ladder reduces
significantly the area it occupies and the consumption
of materials.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

- Individual solution for rivers with variable water
courses and low waterfalls.

+ (Can be used in protected natural areas, including
rivers with protected fish species.

- Easy operation, low maintenance costs.
« High energy efficiency of the water trail.

The Archimedean screw with a fish-ladder was imple-
mented in Poland in Starogard Gdanski. The invest-
ment was located in the city centre, thus the available
area was strictly limited. The use of an active fish-ladder
the occupied area was decreased to a minimum. The
entire device generates yearly approx. 780 MWh of
clean, green energy, ensuring at the same time a full,
two-direction passage for fish at this part of the river.

Contact information:

Enerko Energy Sp. z 0.0.

tukasz Kalina

41 Skrajna St., 25-650 Kielce

phone: +48 41 301 00 27, mob.: +48 512 008 805
e-mail: lukasz.kalina@ioze.pl

www.enerko.pl
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KAPLAN WATER TURBINES

HYDROERGIA specializes in designing and creating
customized solutions for every kind of Small Hydro
Power project, thus allowing the most efficient use
of any watercourse. Each turbine we manufacture has
individually designed rotor blades, in order to achieve
the highest production level of green energy.

Kaplan turbines are double-regulated by both rotor
blade and directing blade angles. The turbine wheel
is individually designed to match the parameters of
a given hydrological location. Each turbine has a fully
automated control panel, set to achieve the maximum
instantaneous power as a function of flow. The range
of operation is between 20 — 100% of the installed dis-
charge of water — which makes the proposed structures
very efficient in a wide range of flow.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:
« Individual analysis of a watercourse.
« Personalized design of turbine blades.

+ High efficiency and ergonomic operation of
turbine and power plant.

+ Lower operating costs of power plant.
+ Comprehensive services for your investment project.

We offer solutions with Kaplan’s turbines in any con-
figuration - fit for every Small Hydro Power facility.
HYDROERGIA is also involved in modernization of ex-
isting turbines in the following extent:

. replacement or refurbishment of the rotor, based
on the analysis of turbine’s hydraulics and the use
of numerical methods for optimizing the shape of
rotor blades,

« refurbishment of the steering mechanism in order
to increase the power output by refurbishing the
directing blade’ surfaces and installing automatic
regulation of the directing blade angle,

. replacement of a belt drive with a high-perfor-
mance drive,

+ replacement of the generator and electrical
system, to meet higher standards of performance
and safety,

- addition of a suction pipe, enabling the recovery of
kinetic energy,

- addition of a purpose designed automated control
system, to increase the momentary power of the de-
vice, compensating for watercourse flow fluctuation.

Contact information:

Hydroergia Sp. z o.0. Sp. k.

dr inz. Jarostaw Tomalik

10 Grafitowa St., 55-010 Radwanice k. Wroctawia
mob.: +48 605 221 114

e-mail: jtomalik@hydroergia.pl
www.hydroergia.pl




FRANCIS WATER TURBINES
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For private entrepreneurs, energy companies and ~ ADVANTAGES OF THE SOLUTION:
water supply companies which invest in renewable « A customized selection of the parameters of the
energy sources, we offer advanced Francis type water turbine unit ensures that its efficdiency grows by

. 30% and that the energy of a watercourse is used
turbines. In contrast to other manufacturers of solu- to the maximum extent.

tions of this type, we deliver turbines which operate . The turbine can operate in a wide flow rate range
at the highest possible capacity levels enabling the (from 20 to 100% of the installed flow rate).

potential offered by rivers to be used most efficiently. - The use of the most advanced 3D Solid Edge
graphic software and numerical flow modelling
(CFD) enables precision design of each hydro unit.

MANAGEMENT

The Francis turbine is perfectly suitable for both small
and utility hydropower plants. The solution can operate + The possibility of remote monitoring of the current
in the capacity range from 5 kW to 10 MW. HYDROER- parameters of the hydro unit and the automatic
GIA Ltd GLP designs each hydro unit on a customised operation of a small hydropower plant.

basis, which makes it possible to adapt the turbine to . Safe and long-term operation of the turbine.

the hydrological conditions of a given location. Im-

p(?rtantly, the efficiency of the unit is enhanf:ed OVera  Two, 60 kW and 100 kW Francis turbines successfully
wide flow rate range from 20% to 100%, while the effi- operate at the hydropower plant in Szklarska Poreba,

ciency of the turbine itself grows to 90%. As aresultof | | they were upgraded on commission from the
this, the electricity production can grow by as much as Company TAURON Ekoenergia Ltd. Moreover, a 57 kW
30%. Using the most advanced 3D Solid Edge graphic  prancis turbine was implemented as an energy recov-
softwe?re and 'numerical flow modellin.g (CFD), as well ery system at the point of discharge of treated waste-
as an innovative approach to hydraulic elements and . ater 5t the Torun Waterworks (Torunskie Wodociagi
parametrisation of blade shapes of both the runner Ltd), which made it possible to enhance the degree of

ar?d the gu.ides, the Ffa”F‘S turbine is a unique solutio.n its energy independence and to make use of the exist-
with the highest op'eratlng efﬁ(.:acy. Due to the dedi- ing energy potential of the Company.
cated controls applied, the unit can operate almost

automatically, while the high quality of materials and
production ensures its operation without breakdowns
for dozens of years.
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Contact information:

Hydroergia Sp. z o.0. Sp. k.

dr inz. Jarostaw Tomalik

10 Grafitowa St., 55-010 Radwanice k. Wroctawia
mob.: +48 605 221 114

e-mail: jtomalik@hydroergia.pl
www.hydroergia.pl
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BIOMASS BOILERS

For households, companies or public utility facilities
situated in rural areas which would like to cut heating
costs in a simple manner, we offer EKOPAL biomass
boilers. In contrast to stoves fired by fossil fuels, in our
technology unprocessed and readily available vegetal
raw materials which constitute waste (e.q. straw) can
be used as a cheap and environmentally sound fuel.

The EKOPAL technology is distinguished by a so-called
“counter-current combustion system” applied in it
which ensures a correct straw gasification process and
the combustion of the gas generated, and, as a result,
it guarantees a low carbon oxide (CO) content in the
waste gases. The boiler has a preliminary straw gasifi-
cation chamber, a chamber where the gas generated
is burned and a pipe heat exchanger. Compared with
competing solutions using coal combustion, this tech-
nology enables a substantial reduction in the emis-
sions of pollutants, i.e. diminishing SO, emissions by
88%, those of NO, by 32% and those of CO by 79%. The
air injected into the straw combustion chamber partly
prevents dust from escaping from it and thus reduces
its content in the waste gases.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:
+ Reduced CO content in the waste gases.

+ A substantial reduction in the emissions of gaseous
pollutants into the air, i.e. SO, emissions reduced
by 88%, NO, by 32% and CO by 79%.

« Reduced dust content in the waste gases.

« An environmentally sound heat source using
available raw materials and vegetal waste.

An investment in the EKOPAL technology is completely
cost-effective, both for users who have their own straw
and for those who buy it on the market. In certain
cases, the investment can pay back even in two years.
Since 1993 we have already manufactured several
thousand biomass boilers and developed a number of
solutions enabling heat generation from cereal, maize
and rapeseed straw, energy willow, wood, wood chips,
sawdust and other types of biomass. As a result, several
boiler types have been developed to meet different op-
erational requirements and power demand levels. They
operate both in Poland and abroad, e.g. in Scotland,
Denmark, China, Romania and Russia.

Contact information:

Metalerg Sp. z 0.0. Sp. k.
Krzysztof Damczyk

1A Portowa St., 55-200 Oftawa
phone: +48 71 721 52 00
e-mail: krzysztof@metalerg.pl
www.metalerg.pl
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BURNER FOR BIOMASS
PELLASX

Forindividual customers and companies which would
like to cut their heating costs and reduce their (0,
emissions, we offer a burner for biomass, which can
be simply and quickly mounted at practically any
type of traditionally applied boilers. In contrast to
other solutions of this type, due to an overpressured
combustion and a patented system of fuel mixing in
the furnace chamber, our burner is safe and practi-
cally maintenance free, even when using low-quality
pellets.

PellasX burners for biomass are the highest quality and
technologically most advanced solutions available on
the market. The fuel in the burner is biomass in the
form of pellets, oats or pits. An advantage of our solu-
tion is that there is no need to make expensive changes
to the existing installation and that the burner can be
mounted at any type of boiler — using oil, gas or sol-
id fuel. In addition, the burner is distinguished by the
smooth adjustment of settings and automatic ignition,
as well as the sustaining of fire after the predetermined
temperature has been reached and the feeding of fuel.
The solutions applied in PellasX burners are unique. We
use the overpressured combustion technology which
eliminates the backburning problem. The patented
system of fuel mixing in the furnace chamber extends
the time of maintenance-free operation. A broadband
Lambda sensor is available in all models, improving the
combustion process and reducing the fuel consump-
tion. All the burners are made of heat and acid resistant
steel and equipped with the best parts available on
the market, allowing for the sales of a product with the
highest quality and technology.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

Technology of a rotary furnace or a movable grate
enables the burner to self-clean from ashes and
slag.

 Patented system of fuel mixing in the furnace
chamber extends the time of a maintenance-free
operation of the burner.

- Safe operation of the burner, due to the applica-
tion of the overpressured combustion technology.

+ Reliable operation of the device, due to an auto-
mated ignition process, flame control and cleaning.

Modern control system, available throught Internet
(website and special application).

- COand CO, emission reductions compared with
the heating solutions which are traditionally
applied on the market.

Due to a large power range of PellasX burners for
biomass (from 5 kW to 500 kW), they can be applied
at both households, bakeries, hotels, public utilities,
schools and production halls or warehouses.

Contact information:

PellasX Sp. z 0.0. Sp. k.
Jacek Paluch

5 Strefowa St., 64-920 Pita
mob.: +48 531 356 666
e-mail: j.paluch@pellasx.eu
www.pellasx.eu
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BIOSULFEX® TECHNOLOGY

For sewage treatment plants, agricultural biogas
installations, waste depots and other enterprises
producing biogas wanting to use this gas in the
production of heat and electrical energy while
seeking an effective method of removing hydrogen
sulphide (as well as dust and siloxane), we present
BIOSULFEX®. Unlike competing solutions, it delivers
an exceptionally effective technological process that
removes hydrogen sulphides, leaving amounts as
small as a few ppm.

Removal of hydrogen sulphides using BIOSULFEX®,
prevents corrosion of pipelines and boiler elements,
helping to eliminate outages of such equipment.
The treatment process also eliminates the threat of
poisoning by toxic hydrogen sulphide. BIOSULFEX® is
tailor-made to the needs of each client. Its efficiency is
in excess of 99 %. The only by-product of the process is
sulphur pulp, which is also a very valuable raw mate-
rial. BIOSULFEX® can also be equipped with elements
for removing dust and siloxane. It is also possible to in-
stall a multi-gear version of the unit, allowing for more
cost-efficient operation of the unit when it is used less
intensively. The unit does not require constant hands-
on operation, is compact, offers easy maintenance, and
is also made from high-quality materials.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:
+ Over 99 % efficiency in removal of hydrogen
sulphide, to as little as a few ppm.

+ BIOSULFEX® technology does not create wastes
nor does it emit harmful substances into the
atmosphere.

« Very small quantity of by-product (sulphur pulp)
which is a much sought after raw material.

« Patent-protected technology.
+ The unit is very cost-efficient.

REMOVAL OF HYDROGEN SULPHIDE: from biogas,
from relief gas

DEODORISATION: of air, of discharge gas

« Removal of siloxanes.

+ Removal of HCI.
+ Dust removal from gas.
+ Gas drying.

During 30 years of operations, Zespdt Innowacyjny
PROMIS has produced over 40 units. The primary recip-
ients of the technology are sewage treatment plants
such as: Warszawa Czajka, Warsaw Potudnie, Szczecin
Pomorzany, Szczecin Zdroje, Gliwice, Opole and indus-
trial compounds such as: Synthos S. A, Cargill Poland
sp. z 0.0., Bader Polska sp. z 0.0., Total Polska sp. z o0.0.

Contact information:

Zespo6t Innowacyjny PROMIS Sp. z o.0.
Michat tupinski

3/43 T. Hotéwki St., 00-749 Warszawa
phone: + 4822 83984 14

e-mail: michal.lupinski@zipromis.pl
www.zipromis.pl
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TECHNOLOGICAL LINE FOR STRAW
BRIQUETTE PRODUCTION LTBS

For all of those who intend to begin producing envi-
ronement-friendly fuel from straw and hay dedicated
for coal-fired power stations and heat and power
plants, we offer the LTBS Technological Line. Unlike
the competitive solutions, our technology enables the
production of both briquettes and pellets using the
same units, and it is characterized by greater produc-
tion efficiency while reducing the operational costs.

The LTBS Line is composed of a series of machines and
equipment comprising two modules: grinding and
briquette forming. The technological process consists
in the grinding of raw material in the form of pressed
straw and its forming into briquettes. The raw material
produced is then sold to the energy industry, as well
as to individual customers. The line’s capacity ranges
from 1.2 to 1.8 t/h for grey straw without impurities
and foreign bodies and with a moisture level of 14% to
20%. The final result of LTBS production is a briquette of
70mm diameter or a pellet of 22mm diameter, of vari-
able length from an intake load of approx. 450 kg/m?.
The total installed power in the LTBS units is approx.
250kW with energy requirements of approx. 175 kW.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ High efficiency — confirmed by tests conducted on
LTBS lines currently in use.

« Automation - LTBS is partially automated and
adapted to continuous functioning.

+ High quality components - LTBS components are
sourced from worldclass suppliers of motors and
engines, gears, bearings, electronics, automation,
etc.

+ Long-lasting work tools — highly abrasion-resistant
steel.

« Versatility of the unit — enables to work with vari-
ous forms of biomass and also makes it possible to
adapt quickly to the requirements of the energy
market.

URSUS S.A. is selling directly the following Technolog-
ical Line for Straw Briquetting (LTBS). Our installations
are currently working in Lithuania, Belarus, Ukraine,
Hungary and in Moldova. We are interested in further
expansion in Europe, as well as on the other continents,
in particular in Africa and in South America.

Contact information:

URSUS S.A. in restructuring

Marek Wiodarczyk, Commercial Director
7 Frezeréw St., 20-209 Lublin

phone: +48 669 998 053

e-mail: marek.wlodarczyk@ursus.com
WWW.Ursus.com
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TECHNOLOGICAL LINE FOR BRIQUETTE

AND PELLET PRODUCTION

For individual investors and large companies, farm-
ers, sawmills, fruit-farmers, palm and olive growers,
furniture and floor panels manufacturers as well as
for all those who need to dispose of waste originating
from agriculture or forestry, we offer a technological
line for briquette and pellet production. As oppose to
competing solutions, our technology is versatile and
enables the processing of practically every type of
biomass available in the world, both into briquettes
with a diameter of 50 to 70 mm and into large pellets
with a diameter of 20 to 22 mm.

The most important part of the technological line for
briquette and pellet production is the briquette press
type BT-60. It enables the production of briquettes
without additional binders, with different diameters
(50, 60 and 70 mm) and length (25-800 mm), as well
as pellets with a diameter of 7 to 22 mm. In addition,
thanks to our technology, it is possible to manufacture
briquettes not only from cereal straw, but also from
sunflower, peat, lignin, rapeseed, maize and soya straw,
hay, grass, sawdust, chips, energy plants (e.g. mis-
canthus), rice husk, lignite and charcoal, soot from the
pyrolysis of tyres, cardboard, waste paper, dry waste
from fruit and vegetable processing industry etc. Our
technology is competitive thanks to the lowest pur-
chase costs in relation to its productivity and operation
of machinery.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

+ A multi-task line - one briquette press enables the
production of both briquettes of different diame-
ters and pellets.

+ Versatility — the capacity to process practically
every type of waste of forest or vegetal origin.

+ High-efficiency production of fuel oil from biomass
(e.g. 500-750 kg/h from sawdust, 350-500 kg/h
from cereal straw, 500-700 kg/h from rapeseed
straw, 500-700 kg/h from soya straw, 500-550 kg/h
from hay, 600-700 kg/h from lignin, 500-700 kg/h
from cardboard /waste paper).

+ The lowest ratio between the price of the line and
the production of 1 tonne of a final product.

At present, our technology is applied in many European
countries (Belgium, Belarus, Bulgaria, the Czech Repub-
lic, Denmark, Spain, the Netherlands, Lithuania, Latvia,
Moldavia, Germany, Russia, Romania, Serbia, Slovakia,
Ukraine, Hungary, Italy) as well as in Japan.

Contact information:

Wektor Sp. j. M. Mroczkowska, t. Przeciszewski

tukasz Przeciszewski, Mariusz Mroczkowski

16 Na Zapleczu St., 87-100 Torun

mob.: +48 602 343 682, +48 509 395 470

phone: +48 56 657 03 50, e-mail: wektor@wektortorun.com
www.wektortorun.com
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SECONDARY DUST EMISSIONS

MONITORING SYSTEMS

The celluguard® technology is dedicated for coal-fired
power stations, heat and power plants, mines and
facilities that struggle with a problem of secondary
dust emissions of gasiform substances at landfills.
The method consists in a hydrodynamic application of
a flexible, reinforced and liquid coating to dust-emit-
ting surfaces. In comparison to traditional methods
the company Agata offers a much cheaper, more
durable and a fully environmentally sound solution.

The celluguard® technology constitutes an innovative
solution to a problem of secondary dust emissions at
landfills of different kinds of dust-emitting raw mate-
rials. The method provides a possibility to neutralise
the following substances: combustion by-products (fly
ashes and slag), mine dumps (aggregates and miner-
als), post-flotation ore waste, dust-generating railway
wagons, furnace waste, sedimentary sludge, coal
dumps, street dust. The method is decidedly cheaper
than other technologies used on the market to date,
both in terms of its purchase costs as well as it opera-
tional costs, as the security measures against secondary
dust emissions need to be undertaken only once a year.
Moreover, these measures guarantee a longer-lasting
protection in comparison to traditional methods such
as water sprays and a better protection of bituminous
masses due to the eco-reinforced coating. As a result
the protective layer on the surface is durable, flexible
and resistant to various weather conditions. In addi-
tion, it can also be applied on slanted surfaces such as
escarpments or embankments.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

« The highest protection efficiency due to eco-rein-
focement.

+ Four degrees of protection durability: 1,3, 6 and 12
months.

+ Environment-friendly, biodegradable technology.

+ Improvement of air quality in the vicinity of
landfillls.

+ Elimination of unpleasant odours at landfills.

+ Protection and monitoring of water and wind
induced soil erosion.

« Simple and one-off application.
+ Important water savings.

The celluguard® technology has been approved by
leading companies in Poland. It was delivered among
others to the post-flotation waste reservoir of KGHM
Polska Miedz S. A., the slag and sludge landfill ENEA
in Swierze and Pofaniec, the post-production waste
landfill in the Michelin Tyre Manufacturing Plant in
Olsztyn, mining waste dumps at TAURON Wydobycie,
mines and quaries of LAFARGE as well as to numerous
sea ports of discharge.

Contact information:

PPHU AGATA Jacek Jagielto

Dariusz Zawadzki - Ekspert ds. Kontroli Pylenia
11 Kuczki Kolonia, 26-634 Gézd

phone: +48 48 320 22 70, mob.: +48 604 229 092
e-mail: info@kontrolapylenia.pl
www.dustcontrol.expert
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FLY ASH AND SLAG MIXTURES PRODUCTION

TECHNOLOGY FLUMIX

The FLUMIX mixer processes production waste from
metallurgical processes (slag), fly ash and lime dust
into good-quality construction materials — cement
and cement-based mortars. Compared to our compet-
itors we offer capacity of 40-80 t/h with much lower
energy consumption. Our unit is also distinguished by
its mobility, as installations can be moved to any se-
lected site within one day and the entire technology
can be fit into two standard containers.

The FLUMIX technology is used in the construction
and road building industries and in the production of
cement and mortars based on cement, fly ash, slag and
lime dust. The solution manufactured by the Company
Biko-Serwis Ltd GLP is a complete technology, which
operates in the automatic mode, with integrated vis-
ualisation and the feature of a possible smooth change
in composition. The key part of the technology is a flu-
idised mixer which achieves a perfect homogenization
effect without any moving elements. In addition, the
mixer is a highly productive unit with low energy con-
sumption, distinguished by an energy demand even 20
times lower than that of competing solutions.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

20 times lower production cost as a result of the
use of a fluidised mixer.

+ A fully automatic process.

+ Mobility - the installation can be moved to another
site within one day and the whole of equipment
can be permanently kept in two containers which
are easy to transport.

+ Economy of space - the FLUMIX technology makes
production buildings redundant.

+ The high quality of the final product — ensured by
accurate dosing, effective mixing and additional
pulverisation of the material in order to avoid
caking.

+ Real-time production - silos for the final product
become redundant, since the mixtures are pro-
duced in a continuous manner, with large produc-
tivity, and are loaded directly into the customer’s
tankers.

The FLUMIX technology emerged as result of own
research and development work on the behaviour of
loose materials carried out in cooperation with the
AGH University of Science and Technology in Cracow.
It should be mentioned that an application has been
filed for the patent protection of the unit in Poland.

Contact information:

Biko-Serwis Sp. z 0.0. Sp. k.
Tomasz Bien

13 Zaktadowa St., 26-052 Nowiny
phone: +48 41 315 30 20

e-mail: biuro@bikoserwis.pl
www.bikoserwis.pl
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STABILISATION OF HAZARDOUS WASTE AND ITS
SOLIDIFICATION WITH SULTECH® SULPHUR CONCRETE

The Sultech® technology turns hazardous waste into
useful and safe products, implementing a highly
demanded concept of circular economy. The product
of the technology is 100% recyclable and meets low
(0, emission levels. The production process does not
require the use of water, concrete or other chemical
substances.

Marbet Wil Sp. z o.o. offers its original technical and
technological solutions, covered by patents, that ena-
ble the recovery of hazardous waste through the pro-
cesses of stalibilisation using sulphur polymer Sulstar®
and solidification into products dedicated to railway,
road and hydrotechnical engineering. The Sultech® is a
technology covered by the patent UPRP 205151 and it
constitutes a solution for disposing solid waste such as
dust, ash, sand or slag, while eliminating the need of
landfilling. The stabilisation and recovery (economic re-
use) of hazardous industrial waste in polymer concrete
Sultech®is particularly useful in case of the stabilisation
of waste containing heavy metals (copper, lead, iron,
arsenic, cadmium, zinc, nickel, molybdenum, cobalt,
etc.) which are chemically bonded to create sulphides
that are insoluble in water. Other substances are insert-
ed into a matrix and stabilised in a low-absorbent and
tight material.

GREENEV®

TECHNOLOGY ACCELERATOR

ADVANTAGES OF THE SOLUTION:

« Elimination of costs and technical challenges
related to the landfilling of hazardous waste.

. Clearing the areas designated for landfills.
« Conversion of waste into safe and useful products.

« Very good utility properties of the product: high
mechanical strenght, full corosion resistance in
an agresive enviroment (acids, sewage, sea water,
brine).

+ 100% recyclable.
+ Low CO, emission.

« Verification and practical application of the
technology.

The Sultech® composite created from waste is a ther-
moplastic material with high mechanical strenght and
a full resistance to corrosion in an agressive environ-
ment such as concentrated acids, sea water, sewage or
brine. Utility parameters enable its use in hydrotech-
nical, road or railway industries for drainage systems,
shoreline reinforcements, kerbstones, road barriers,
pavement slabs, etc.

Contact information:

Marbet Wil Sp. z o.0.

Karolina Sobariska

9 Towarowa St., 44-100 Gliwice

phone: +48 32 338 19 40

e-mail: karolina.sobanska@marbetwil.com
www.marbetwil.com
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TANK CONTROL - CENTRALISED REMOTE RISK MANAGEMENT
SYSTEM FOR LIQUID EXPLOSIVE AND DANGEROUS PRODUCTS -

INCLUDING FUELS

Thanks to a network of liquid and steam sensors 2AK
Tank Control enables to monitor the storage and
transmission of liquid explosives, such as fuels, alco-
hols and others. Environment protection and explo-
sion-proof safety receive in the era of Industry 4.0 a
convenient and reliable tool dedicated for Enviroment
Protection Divisions/Departments or Maintenance
Divisions/Departments. The data readings from the
control systems have been supplemented with their
recordings and rapporting, all in real-time. It is a
perfect solution for every company handling liquids.

The company Petroster-Serwis has elaborated a universal
monitoring system for tanks of explosive and dangerous
liquids named 2AK Tank Control. The greatest advantage
related to its implementation is a constant, remote and
safe monitoring of tank tightness where dangerous lig-
uids are stored that enables to prevent a potential leak of
dangerous substances into the ground. Thanks to a wire-
less data transmission technology users are not restraint
by cables, ground structure or adaptive capacities. Data
is collected by a cloud software and available through
a computer browser. And yet the data is kept in safety.
Moreover, there is a possibility of using wireless sensors
monitoring temperature, humidity or air pressure, which
gives full knowledge of process incidents in a given
location. The solution is used by compagnies from any
industrial, fuel (oil), tranportation and food sector and
or any other industry that involves the storage of dan-
gerous/explosive/toxic lliquids. Thanks to a wireless data
transmission technology a user is not restraint by cables,
ground structure or adaptive capacities. Data stored in
the cloud is safe and always available. In addition, there
is a possibility of using wireless sensors monitoring
temperature, humidity or air pressure, which gives full
knowledge of process incidents in a given location. 2AK

GREENEV®

TECHNOLOGY ACCELERATOR

Tank Control provides a constant flow of information re-
garding the tightness of a tank system that is made avail-
able to the operator immediately (it is not an interval
surveillance system). The provision of reports and data
regarding the operation of the system is a particularly
valuable element of that system, which enables the elab-
oration of the environemnt safety management policy
applicable within a given facility/petrol station/refinery.

ADVANTAGES OF THE SOLUTION:

+ Intuitive and simple reading of the amount of liquid
inside the tank.

Provides fire protection and predicts dangers.

« Remote and wireless operations enabling to cut
down the implementation costs.

Cloud-based scalable solution.

« Convenient and user-friendly liquid and steam
sensors system available through a web browser.

Reduction of dangerous, flammable and toxic liquids
vapour emissions to the atmosphere.

Analysis of data regarding the safety of the installa-
tions dedicated for toxic, dangerous and explosive
liquids - reports and audits.

Management of explosion-proof protection.

The solution is used by compagnies from any industrial,
fuel (oil), tranportation and food sector and or any other
industry that involves the storage of dangerous/explo-
sive/toxic lliquids. The 2AK Tank Control measurment
system operates in European countries, including Ire-
land, Spain or Macedonia, as well as in central and north
Africa.

Contact information:

Petroster-Serwis Sp.J.

Adam Kozbiat

279 Cholerzyn, 32-060 Liszki

phone: +48 12 425 30 90, mob.: + 48 509 101 317
e-mail: biuro@petroster-serwis.pl, biuro@2ak.pl,
adam.kozbial@petroster-serwis.pl, adam.kozbial@2ak.pl
www.petroster-serwis.pl, www.2ak.pl
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CREATION — INNOVATION — GREEN TECHNOLOGY

MISSION

WE BUILD THE POTENTIAL OF POLISH GREEN TECHNOLOGIES BY CHANGING
THE AWARENESS OF ENTREPRENEURS AND PROVIDING THEM WITHTOOLS

AND THROUGH THEIR SUCCESSFUL EXPANSION ABROAD.

VISION

WE CREATE A PUBLIC-PRIVATE INTERNATIONAL PLATFORM FOR AN EXCHANGE
OF KNOWLEDGE AND EXPERIENCES BY CHANGING HABITS AND ADOPTING
A MODERN APPROACH TO INNOVATION, SCIENCE AND PROMOTION.

Ministry of Climate

Republic of Poland

52/54 Wawelska St., 00-922 Warsaw
e-mail: greenevo@klimat.gov.pl
www.greenevo.gov.pl
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