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Ladies and Gentlemen,

We have finished the nineteenth edition of 
the competition entitled Polish Product of 
the future, organised by the Polish Agency 
for enterprise development. With great satis-
faction, i need to admit that once again we 
were surprised by Polish entrepreneurs and 
scientists, both in terms of diversity of sub-
mitted projects and their originality. thanks 
to the competition, we are witnessing the 
fact that these people are full of passion and 
creative ideas. 

selection of the winning projects in each ca-
tegory of the competition was not an easy 
task. You can find out about it while reading 
the catalogue of laureates. solutions pre-
sented in it constitute an original composi-
tion of knowledge, research, new technolo-
gies, but also courage and determination in 
making investments. once again we have to 
do with solutions that have not been used 
so far in the world. this demonstrates the 
enormous innovative potential of many sec-
tors of the Polish economy. 

innovative products and technologies are 
awarded in three categories: product of the 
future, scientific unit, an entrepreneur as 
well as scientific and business consortium.  

in each category of this year's competition, 
there were proposals that will change the 
face of many specialised industries, as well 
as will provide tangible benefits in the eve-
ryday life of each of us. 

i am convinced that the title of the Polish 
Product of the future is the beginning of 
a successful path for multiple laureates, while 
for the others it is consolidation of their po-
sitions on the market. i wish all the winning 
news will meet with the interest of potential 
investors and will become the inspiration for 
further innovative solutions. 

Anniversary edition of the competition will 
take place the next year.  i invite you to partici-
pate in our project. Without a doubt, another 
interesting rivalry between technical achieve-
ments and technology is waiting for us. 

Patrycja Klarecka
President of the Jury 

Polish Product of the future 
Annual competition

 President of Polish Agency 
for enterprise development

Warsaw, november 2016
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the “Polish Product of the future” competi-
tion is aimed at promoting and disseminating 
innovative products and technologies. it also 
helps change attitudes and raise awareness of 
the need to implement innovative ideas and of 
the benefits of collaboration between the r&d 
sector and business. 

the competition is organised by the Polish 
Agency for enterprise development and its 
honorary patron is the ministry of economic 
development. over 800 innovative projects 
have competed during the 19-year history of 
the “Polish Product of the future” competition. 
these include new ideas in various technology 
sectors including medicine, pharmaceuticals, 
electronics, and chemical products in particu-
lar. to date, 49 prizes and 98 distinctions have 
been awarded by the competition Jury. 

many products developed from the awarded 
innovations have been successfully launched 
on the Polish and international markets. the 
competition’s winners include companies cur-
rently traded on the newconnect stock market, 
which is dedicated to young, modern compa-
nies with high growth potential. many winners 
come from leading research organisations that 
have an A+ scientific category according to the 
classification system of the Polish committee for 
evaluation of scientific organisations. 

entities that are eligible to enter the competi-
tion include research organisations and entre-
preneurs from eu member states and a con-
sortia between the two. 
since the beginning, the competition has 
been free of charge. new and innovative prod-
ucts or technologies can be submitted in one 
of three categories:
    the product of the future developed by a sci-

entific organisation,
    the product of the future developed by an 

entrepreneur,
    the product of the future developed by 

a consortium consisting of a scientific organ-
isation and entrepreneur.

in each category, one prize and a number of 
the “Polish Product of the future” distinctions 
are awarded for products:
    in the pre-implementation phase (product 

before launch)
    in the post-implementation phase  

– launched between 12 and 21 months 
prior to being entered into the competi-
tion (launched product). 

the Winners of the “Polish Product of the fu-
ture” receive a trophy as well as a certificate 
and may use the logo and slogan of the “Pol-
ish Product of the future” for their promotional 
purposes. the prizes include PArP’s support in 
product promotion through:
    a stand at national and international innova-

tion fairs and exhibitions,
    a listing in the (Polish-english) catalogue 

of competition winners, which is widely 
distributed in Poland and abroad through  
Polish diplomatic posts,

    a listing on the innovation Portal run by PArP 
(www.pi.gov.pl),

    presentations and/or interviews with the 
awarded innovators during conferences, 
seminars, radio and tV programmes on in-
novation.

According to the competition rules, special 
prizes are awarded for the following types of 
projects:
    a project entered by a spin-off company,
    an ict project,
    a project related to eco-innovation or other  

technology fields identified during the  
assessment of the entered projects. 

each year, other special prizes may be awarded 
at the organiseŕ s discretion, depending on 
current economic and market priorities.

every year, PArP enters some projects awarded 
under the “Polish Produc t of the future” for 
other contests (such as the Business Award of 
the President of Poland, and the Polish Promo-
tional Brand competition “teraz Polska”) later 
on. they often win.

ABOUT THE COMPETITION

2016 COMPETITION JURY 

President of the Jury: 

Patrycja Klarecka
Polish Agency for enterprise 
development

Jury Members:

Grzegorz Cydejko
ePress

Piotr Dardziński, PhD
ministry of science and higher 
education

Prof. Wojciech Dominik
university of Warsaw

Wojciech Krawczyk
Prime minister’s office

Andrzej Krueger, PhD
institute of heavy organic 
synthesis ”BlAchoWniA”

Agnieszka Lenartowicz-Łysik, PhD
office of the President of the 
republic of Poland

Paweł Mzyk
national centre for emissions 
management

Mirosław Recha, PhD
national chamber of commerce

Prof. Józef Suchy
Polish federation of engineering 
Associations

Małgorzata Szczepańska
ministry of economic development

Marianna Zaremba
Patent office of the republic of Poland
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winners of the 19th edition of the polish produCt  
of the future Competition

Product of the future developed by a scientific organisation

Winner
A muLti-function device for the reGenerAtive shAPinG of the oPened wAter courses 6
industrial institute of Agricultural engineering, Poznań

distinction
centrifuGAL fAns with A new drive system  8
faculty of environmental, Geomatics and energy engineering, Kielce university of technology

distinction
fiber microProbes for the eLectroPorAtion of internAL orGAns And inGLe ceLLs 10
institute of electronic materials technology, Warsaw

distinction
hiGh-tech Products for the construction industry 12
industrial chemistry research institute, Warsaw
 
Product of the future developed by an entrepreneur

Winner and special Award ict
first PoLish 32-bit commerciAL cPu 14
digital core design sp. z o.o. sp. k., Bytom

distinction and special Award minister for development „emoBilitY”
the rAnGe of eLectric towinG tuGs 16
P.W. BArtesKo Bartłomiej skowroński, Koźmin Wielkopolski

distinction and special Award eco
LsA technoLoGy for the ProcessinG of Ash And other wAste mAteriALs 18
lsA sp. z o.o., Białystok

distinction
Atut screwdriver 20
K&K Katarzyna Brzezińska, tomaszów mazowiecki

distinction
iPt muLticore – 7-core oPticAL fibre for teLecommunicAtions  22
inPhotech sp. z o.o., Warsaw

Product of the future developed by a consortium consisting of a scientific organisation and entrepreneur 

Winner
frP comPosite roAd bridGe 24
mostostal Warszawa sA; Promost consulting t. siwowski sp. j., rzeszów; faculty of civil and environmental  
engineering and Architecture, rzeszow university of technology; university research centre – functional materials  
Warsaw university of technology

distinction
A robotized ceLL or PLAsmA-miG/mAG hybrid weLdinG 26
industrial research institute for Automation and measurements PiAP, Warsaw; supra elco Jacek szulc, Warsaw

distinction
sPeciALized esters bAsed on oXo ALcohoLs 28
institute of heavy organic synthesis ”BlAchoWniA”, Kędzierzyn-Koźle; Grupa Azoty  
Zakłady Azotowe Kędzierzyn s.A., Kędzierzyn-Koźle

distinction
smArt shin Protectors for footbALL PLAyers bAsed on sheAr thicKeninG fLuid  30
faculty of chemistry Warsaw university of technology; faculty of materials science and engineering  
Warsaw university of technology; Polsport sA, Bielsko-Biała

distinction
AntibActeriAL touch surfAce 32
ster serwis sebastian szymański, napachanie; oBr ster maciej szymański, Poznań; AB Plus sp. z o.o., Poznań 
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description of the solution

A self-propelled multi-function device for re-
generative shaping of open water courses  
(including channels and ditches) moves on a 
track inside the watercourse, what eliminates 
the problems of the coastal zone passes densely 
overgrown with trees and shrubs. it is equipped 
with an innovative system of the side support 
arms enabling the device entering and remov-
ing made by itself to the watercourse and with 
an innovative suspension system on the arms 
(hydraulic manipulators) of interchangeable 
working front tools. A characteristic feature of 
the device is its multi-functioning. it continu-
ously enables - when driving in the channel or 
ditch – the simultaneous execution of several 

restoration treatments, i.e. desludging the bot-
tom of the channel or ditch, mowing the grass 
and reeds, grubbing bushes and branches of 
trees inside the ditch, undercutting branches  
of trees growing on the belt of the coastal 
zone, forming geometry and repairing the 
slopes of channels and ditches.

novelty of the solution

Pimr Poznan inventions are used in the de-
vice which is submitted for patent protection 
at the Polish Patent office and the ePo. Par-
ticular attention should be paid to the ability 
to move the device inside the water courses 
on a single track, an innovative suspension 
system of working and front tools enables 

A MULTI-fUNCTION DEvICE fOR THE 
REGENERATIvE SHAPING Of THE OPENED 
WATER COURSES

A new generation of a self-propelled multi-function device for the  
regenerative shaping of the opened water courses enables a compre-
hensively full mechanization of work related to the restoration and 
maintenance of the condition of channels and melioration ditches

Industrial Institute of Agricultural Engineering

ul. Starołęcka 31
60-963 Poznań
phone: +48 61 871 22 00
fax: +48 61 879 32 62
e-mail: office@pimr.poznan.pl
www.pimr.poznan.pl
Director – Tadeusz Pawłowski, DSc, PhD, Eng., Assoc. Prof.

inventors:
Janusz rutkowski, phd, eng.
paweł Bąkiewicz, msc, eng.
Łukasz ignasiak, msc, eng.
tadeusz pawłowski, dsc, phd, eng., Assoc. prof.
Jan szczepaniak,  dsc, phd, eng., Assoc. prof.
mikołaj spadło, phd, eng.
marek szychta, msc, eng.

Contact people:
Janusz Rutkowski, PhD, Eng.
phone: +48 61 871 22 32
fax: +48 61 879 32 62
mobile: +48 698 812 544
e-mail: janusz@pimr.poznan.pl

Ryszard Chmielewski, Eng.
phone: +48 61 871 22 49
fax: +48 61 879 32 62
mobile: +48 784 638 633
e-mail: rchmiel@pimr.poznan.pl

A multi-function device for the regenerative shaping of the opened water courses with two flail 
mowers and a double cutter
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handling several types of technological tools 
(knife and flail mowers, screw millings, plow-
share with a ditch cleaner, finger rakes) and 
a specialized hydraulic arm with turntable 
tools enabling to perform many technology 
treatments with interchangeable tools.

Application

the presented device is designed for water 
companies as well as for individual custom-
ers (farmers) having large areas of meadows, 
where the maintenance and renovation of 
drainage ditches is required. A self-propelled 
multi-function device will comprehensively 
enable the full mechanization of work relat-
ed to the restoration and maintenance of the 
condition of channels and ditches.

status of implementation

A multi-function device was developed 
by Pimr within the project no. Wnd-PoiG. 
01.03.01-00-165/09, of the operational Pro-
gramme innovative economy 2007-2013, 
sub measure 1.3.1, co-financed by the erdf. 
the prototype device based on the docu-
mentation developed by Pimr and Pimr in-
ventions made in collaboration with hydro- 
mega sp. z o.o. in Gdynia. Prototype tests 
conducted gave a positive result. currently, 
Pimr and hydromega are working on imple-
menting information series of self-propelled 
multi-function devices intended for water 
companies.

benefits of application

the biggest advantages of the device  
include:
    collision-free work in the watercourse 

(avoiding trees and shrubs) with a wide 
variation of dimensions of the transverse 
profile,

    simultaneous execution of several opera-
tions during a single pass of the device,

    independent input and output of the de-
vices from the ditch or channel,

    use of a wide range of work tools.
the use of the device will increase the pa-
tency of waterways, thereby reducing the 
risk of flooding of agricultural land and built-

up areas, prevent the destruction of both 
the waterfront of the watercourse, as well as 
agricultural crops and in a comprehensive 
manner will contribute to the full mechani-
zation of work related to the restoration and 
maintenance of the condition of channels 
and ditches.

comparison with the current stage 
of technology

the basic problem of the renovation of the 
open watercourses performed previously by 
used machines is the lack of free access to 
the ditch from the land on which a cleaning 
machine here can operate there. for this pur-
pose, the construction (e.g. excavator-loader) 
or agricultural (e.g. tractor mower) machines 
are used in that they move along the ditch on 
the edge. however, this way of restoration of 
watercourses causes frequent collisions with 
agricultural crops, trees on slopes, and other 
obstacles. the device is characterized by the 
possibility of moving within the watercourse 
and in a comprehensive manner, enables to 
carry out work related to the restoration and 
maintenance of the condition of channels 
and melioration ditches.

produCt of the future deVeloped  
BY A sCientifiC orgAnisAtion

winner

A device during a work
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description of the solution

fans have been commonly used in construc-
tion engineering and industry. since they  
consume a lot of energy, the problem of en-
ergy saving is significant.  to minimize costs 
and provide a more environmentally-friendly 
solution, three centrifugal fans with low energy 
consumption have been developed.  they are 
equipped with a new drive system with high 
efficiency. A new highly efficient brushless dc 
motor with permanent magnets has been de-
veloped. it is fed by a low power inverter using 
a sensorless algorithm. therefore, there is no 
need to install the sensors of a rotor position in 
the motor. due to the low supply voltage of 24 
V, the fan is safe and can be fed from a battery 
in case of a power grid breakdown or outage.  
this is hugely significant in smoke removal sys-
tems activated during a fire when the power 
supply from the power grid is shut down. in 
many typical applications, three signals speci-
fying the position of a rotor in relation to a sta-
tor are indispensable for the operation of the 
motor.  in the presented drive, a sensorless 
control is applied.  the benefit of the solution is 
the lack of sensors in the motor, the lack of the 
resulting connections, and improved reliabil-
ity. the control algorithm used in the inverter 

determines the position of the rotor by mea-
suring voltage in an artificial neutral point. the 
information on the rotor position is obtained 
by comparing the neutral point voltage with 
the one induced in the unpowered phase. the 
methods based on sem observations can be 
used for rotational speeds ranging from 10% to 
100%.  fan motor testing included motor start-
up and operation checks for speeds ranging 
from 10 to 100 % under normal supply volt-
age and supply voltage reduced by 15%. the 
performance of the fans and consumed power 
were also measured. in all cases, for different 
rotational speeds and reduced voltage, the op-
eration of the drive was stable, and there were 
no problems during start-up. fans with new 
motor drives consume much less energy (ap-
prox. 40%) as evidenced by the measurements 
of power consumption at a rated rotational 
speed and rated voltage. the results are pre-
sented in the table below.

novelty of the solution

the novelty of the presented solution is the ap-
plication of brushless dc motors with perma-
nent magnets in the existing fans. these are 
purpose-designed motors cooperating with 
fans. the electronic control system that allows 

CENTRIfUGAL fANS  
WITH A NEW DRIvE SYSTEM

the use of a highly efficient, brushless dc motor with permanent 
magnets significantly improves the performance of the fan and  
reduces the operating costs of the device. this solution is intended for 
the application in extruders, solid-fuel furnaces, and air conditioning 
systems

faculty of Environmental,  
Geomatics and Energy Engineering
Kielce University of Technology

al. Tysiąclecia Państwa Polskiego 7
25-314 Kielce
phone: +48 41 342 48 50
fax: +48 41 344 29 97
e-mail: ldabek@tu.kielce.pl
www.tu.kielce.pl
Rector – Prof. Wiesław Trąmpczyński, DSc, PhD, Eng.
Dean of the faculty of Environmental, 
Geomatic and Energy Engineering
– Lidia Dąbek, DSc, PhD, Prof. of PŚk

inventor:
Zbigniew goryca, dsc, phd, eng., prof. of pŚk

Contact person:
Paweł Kocańda, Head of the Intellectual 
Property Protection Centre
phone: +48 41 342 44 86
e-mail: pkocanda@tu.kielce.pl

type of fan/efficiency in m3/h wPA01 
280

dnG 2-2,5 
190

dnG 3-6 
430

input power of the existing fan [vA] 69 141 165

input power of the new fan [vA] 34 36 45
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us to continually adjust the rotational speed 
of the fan has been developed. it is especially 
significant when the fan is used to circulate 
air in the combustion chamber of a solid-
fuel furnace. the rotational speed, adjustable 
within a wide range, allows for the control of 
the combustion process, which enables us to 
economize on fuel and burn it completely.  An 
additional advantage is the lower emission of 
harmful substances produced in the combus-
tion process.

Application

fans are widely applied. they have been de-
veloped to be used in extruders (machines for 
the production of Pet bottles and cosmetic 
packaging), but they can also be used in solid 
fuel furnaces and in ventilation and air-condi-
tioning systems (including cars).

status of implementation

currently, the product is being prepared for 
production. the manufacturer will be 
P.P.h.u. lopi Andrzej Anuszkiewicz 
from legionów. so far, the follow-
ing stages have been completed:  
market research indicating the 
demand for the product, devel-
opment of the production ver-
sion of the drive, development 
of production equipment (still 
in progress) as well as the selec-
tion of magnets and case sup-

pliers. the cutters of stator sheets and motor 
winding tools are to be constructed.  

benefits of application

the most important advantages of a fan with 
high-performance, brushless dc motor with 
permanent magnets include: reduced energy 
consumption, material savings, wide range of 
adjustable rotational speed, the ability to be 
fed from a battery in case of power grid break-
down or outage, improved service safety  
(owing to low supply voltage).

comparison with the current stage 
of technology

so far fans with asynchronous motors have 
been used in extruders and air circulation 
systems in solid-fuel furnaces.  for low supply 
voltage, these motors have much lower effi-
ciency than brushless motors with permanent 
magnets.

distinCtion

The existing and new (on the left-hand side) fan motor

produCt of the future deVeloped  
BY A sCientifiC orgAnisAtion
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description of the solution

A multi-functional fiber microprobe is a new 
medical tool used for the electroporation of 
internal organs, which is for one of the most 
dynamically developed support therapies in 
cancer treatment, based on the introduction 
of drug molecules into the cell interior. the 
microprobe has the thickness of a human 
strand of hair and a form of a long glass fiber, 
comprising among others, two electrodes in 
the form of metal microwires along the entire 
probe length. the probe may include addi-
tional integrated functions:  a microchannel 
for drug delivery, a channel for the delivery 
of optical therapeutic signals and an image 
guiding channel.

novelty of the solution

the microprobe is a new therapeutic  
microtool utilizing the electroporation with 
unique properties. Because of its long, thin 
fiber form, as the only one in the world, it 
enables electroporation over limited areas in 
difficult to access, internal parts of the body, 
without the necessity for open surgery (it is 
possible to introduce the probe through a 
puncture needle or through a blood vessel). 
At the same time, it allows for precisely local-
ized delivery of often very toxic or expensive 
drugs through an integrated drug delivery 
channel. the integration of an image guide in 
the structure also allows direct observation of 
the electroporated area.

fIBER MICROPROBES fOR  
THE ELECTROPORATION Of INTERNAL  
ORGANS AND SINGLE CELLS

this is a solution, which can have a disturbing impact on the effectiveness 
of cancer treatment thus enabling local drug delivery without surgery

Institute of Electronic Materials Technology

ul. Wólczyńska 133
01-919 Warszawa
phone: +48 22 835 30 41
fax: +48 22 864 54 96
e-mail: itme@itme.edu.pl
www.itme.edu.pl
Director – Ireneusz Marciniak, PhD, Eng.

inventors:
ryszard Buczyński, dsc, phd, prof. of itme
ryszard stępień, phd
dariusz pysz, msc
department of glass r&d team

Contact person:
Ryszard Buczyński, DSc, PhD, Prof. of ITME
phone: +48 22 639 59 05
e-mail: ryszard.buczynski@itme.edu.pl A prototype fiber microprobe for the electroporation of internal organs
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Application

the probe can be applied both in in-vivo 
therapy and in laboratory-based in-vitro  
research, enabling the investigation of lipid 
membrane transport of e.g. new types of 
drugs. specifically, this new tool can be ap-
plied in gene therapy and immunogen ther-
apy for the introduction of nucleic acids and 
in tumor electro chemotherapy in the future, 
in which drugs are introduced through an 
electroporated cell membrane. this specifi-
cally applies to inoperable tumors in inacces-
sible locations, like the glioblastomas. some 
malignant tumors localized in the brain or in 
the pancreas have a very poor prognosis with 
2-5% chance of curing. this negative situation 
results from the difficulty of even an inability 
to perform effective therapy on these tumors.

status of implementation

A prototype series of tools has been fabri-
cated and used to verify to effectiveness of 
electroporation. the probes comprise metal 
microelectrodes, drug delivery channels, 
and therapeutic optical signal channels. the 
probes are 0.4 mm in diameter and are 25 cm 
long. A preliminary experimental evaluation 
of the probes conducted at Wroclaw medical 
university in Poland proved their applicability 

for the selective electroporation of individual 
cells. the probes were tested under a con-
stant electric field and under a microsecond 
pulsed power. Patent protection applications 
for the tool have been submitted domestical-
ly and internationally through Pct and ePo.

benefits of application

the fiber probes open new possibilities in elec-
trochemotherapy techniques. these would  
combine a selective, localized action to the 
possibility to control this action by chemical, 
electrical, and optical means and the possibil-
ity of delivering even the very toxic therapeu-
tic agents without open surgery.

comparison with the current stage 
of technology

currently, only macroscopic probes with 
needles or plates are used for electropora-
tion. the therapeutic procedures with use 
of these tools are applied mainly for surface 
treatments, typically in skin cancer or for  
in-vitro cell colonies without any selectivity. 
the existing solutions do not allow for the se-
lective electroporation of an individual cell in 
an in-vitro population nor for the electropora-
tion of internal organs and difficult to access 
body locations at a very limited volume.

The cross-section of the fiber microprobe; the element is 350 micrometers in diameter. The microprobe 
contains an optical channel and two microelectrodes of a diameter of 20 micrometers each

produCt of the future deVeloped  
BY A sCientifiC orgAnisAtion

distinCtion
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description of the solution

the subject of the solution is a group of inno-
vative technologies including a method of ma-
nufacturing silica nanofillers with copper na-
noparticles (cu-sio2) permanently embedded 
in the structure, façade paints and polyolefin 
nanocomposites with a significantly increased 
resistance to microorganisms (fungi and/or 
bacteria) and having fungicidal and/or bacte-
ricidal characteristics. incorporation of copper 
nanoparticles into the silica structure protects 
them from agglomeration and ensures the 
receiving of a stable nanostructure that allows 
excellent dispersion of silica nanoparticles in 
the polymer matrix and, consequently, obta-
ining the desired properties that ensure high 
product quality. the use of façade paints and 
polymer nanocomposites in the construction 
industry allows to achieve, in accordance with 
eu directives, a significant reduction in the use 
of biocides in the formulation of household 
chemicals used for cleaning.

novelty of the solution

the breakthrough in this solution is the use of 
silica nanofillers with biocidal properties in the 
original technologies for the construction indu-
stry. the technology enables the production of 
façade paints and polyolefin nanocomposites 
for industrial use and with practically unlimited 
high-tech applications. this is illustrated by 
photos of a building material sample coated 
with silicone acrylic paint with the addition of 
biocidal silica nanoparticles and a control sam-
ple not containing the additive, which shows 
the rapid growth of algae. these solutions 
are competitive with respect to conventional 

products due to the unique characteristics 
and time-stable biocidal activity. innovation of 
the project is linked to the exceptional stabili-
ty of copper nanoparticles and a lack of harm 
to the human body. A durable nanostructure  
allows excellent dispersion of nanoparticles in 
a polymer matrix or in the paint and, ultimately, 
achievement of expected properties ensuring 
high product quality (better mechanical and 
barrier properties, increased heat resistance).

Application

the developed technologies will be used for 
the production of façade paints, composite 
materials, and high-tech products for construc-
tion with simultaneous usage of natural raw 
materials, which have a positive impact on the 
environment. these products will be applied 
in housing, industrial buildings, road construc-
tion, interior design, garden architecture, etc.

status of implementation

during project implementation on the basis 
of synthesis within the laboratory scale and 
on the basis of pilot scale tests at the chemical 
plant, “Polish silicones” ltd.,  guidelines for the 
process project of silica nanofillers were deve-
loped. the start of nanofiller and façade paint 
production with their addition will be con-
ducted without investments, using existing 
industrial equipment at the plant. developed 
guidelines for the process project of manufac-
turing composites on the base of polyolefin, 
including wood-like polyolefin with nanosilica 
containing immobilized copper nanoparticles, 
were prepared as general guidelines enabling 
to start design and implementation work at the 

HIGH-TECH PRODUCTS fOR THE 
CONSTRUCTION INDUSTRY

it is an innovative solution introducing new quality to the construction 
industry. the paints and nanocomposites produced by developed  
innovative technologies, result in construction materials having biocidal 
properties, increased thermal resistance and being environmentally 
friendly

Industrial Chemistry Research Institute

ul. Rydygiera 8
01-793 Warszawa
phone: +48 22 568 22 43
fax: +48 22 568 23 90
e-mail: ichp@ichp.pl
www.ichp.pl
Director – Paweł Bielski, PhD, Eng.

inventors:
regina Jeziórska, dsc, phd, eng., prof. of iCri
maria Zielecka, dsc, phd, prof. of iCri
magdalena wenda, msc, eng.
Blanka Kępska, msc
Agnieszka szadkowska, msc
elżbieta Bujnowska, eng.
Krystyna Cyruchin, technician
Jacek dzierżawski, technician
teresa Jaczewska, technician
Janusz Kolasa, technician

Contact person:
Maria Zielecka, DSc, PhD, Prof. of ICRI
phone: +48 22 568 28 40
fax: +48 22 568 23 90
e-mail: maria.zielecka@ichp.pl
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relevant industrial plants. the evaluation of the 
commercial technology potential was develo-
ped in 2014 by the Brante Partners company. 
the developed technologies will increase the 
innovative potential of companies producing 
and using polymer materials.

benefits of application

the project has a high social value as the use 
of modern construction materials in residential 
and public buildings, including hospitals and 
other health care facilities, will contribute to a 
clear and sustained improvement in their sani-
tary conditions, without the need of increased 
use of bactericidal and fungicidal agents.
this project will also have a positive im-
pact on the environment, including, among 
others, through the use of renewable raw 
materials (e.g. wood flour) and management 
of secondary raw materials (waste polymer 
materials). this will result in energy and raw 
material savings as well as in the reduction of 
the amount of pollutants discharged into the 
environment.

comparison with the current stage 
of technology

the solutions of the described problems sho-
uld be highly evaluated as compared to the 

existing and state-of-the-art technological so-
lutions. developed polymer nanocomposites 
with biocidal properties clearly have improved 
mechanical and barrier properties. A world 
level of project innovation was confirmed  
by obtaining Polish patents and the following 
international patents:
    us and chinese patents,
    numerous medals at international exhibi-

tions of inventions.

The sample covered with biocidal paint

The control sample

produCt of the future deVeloped  
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description of the solution 

We are seeing a permanent increase in de-
mand for efficient, low power microproces-
sor systems. this is mainly due to the dy-
namic growth of the mobile device industry 
and infrastructure that includes devices 
operating within the internet of things (iot) 
ecosystem. consequently, one can observe 
continuous technological progress. this en-
ables the production of integrated circuits 
with relatively low power consumption. 
the main goal of the d32Pro project was 
to develop a new and innovative system of 
an intelligent processor and compiler, which 
would be capable of automatic adjustment 
of physical resources and architecture in ac-
cordance with the requirements of a particu-
lar program run on this processor.

novelty of the solution

most of the currently used microprocessors 
as well as the virtual models of mcus (the iP 
cores) have one, predetermined architecture 
and a list of instructions. the innovativeness of 
the solution developed by digital core design 
(dcd) lies in a system of a configurable cPu 
and a compiler, which selects an internal archi-
tecture, a list of the most optimal instructions, 
and all hardware resources, based on the pre-
defined parameters and/or executed program. 
With these features, the d32Pro not only con-
sumes less energy than competitive solutions, 
but also provides greater performance and a 
faster operation of the entire system.

Application

the solution developed by dcd can be used 
in a wide range of applications – starting 

from high-performance, demanding high 
computational power through to small and 
energy efficient applications that require 
minimal hardware resources.

status of implementation

As a result of the implementation, digital core 
design mastered a processor project with  
debugging tools and a dedicated compiler. 
the d32Pro will be provided out in two ways:
    licensing the processor project to ic Asic 

manufacturers,
    selling the silicon proven chip (umc 110 

nm, 1.2 V @ 150 mhz, 128 KB code).
in both cases, it is important to be able to 
easily configure both, the processor and 
the supplied compiler. By licensing the pro-

fIRST POLISH 32-BIT COMMERCIAL CPU

the success of the d32Pro processor can undoubtedly be called 
a breakthrough in the history of Polish electronics. the dcd cPu  
is a solution which can be implemented in many applications,  
ensuring either their maximum performance or minimum size  
– depending on project needs

Digital Core Design Sp. z o.o. Sp. k.

ul. Wrocławska 94
41-902 Bytom
phone: +48 32 282 82 66
fax: +48 32 282 74 37
e-mail: info@dcd.pl
www.dcd.pl
Owners – Jacek Hanke,  
Piotr Kandora, Tomasz Krzyżak

inventors:
Jacek hanke
piotr Kandora
tomasz Krzyżak

Contact person:
Tomasz Ćwienk, PhD, Spokesman
phone: +48 32 282 82 66 ext. 25
e-mail: tomasz.cwienk@dcd.pl

first Polish 32-bit commercial CPU
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cessor project, a dcd customer can easily 
configure the compiler and adjust it to the 
requirements of the application.

benefits of application

thanks to the d32Pro’s scalable architecture 
and customizable peripheral system, it is pos-
sible to use one compiler and one set of tools 
to work with multiple applications. importantly, 
the applications very often differ from each 
other in terms of performance requirements, 
speed, and hardware resources. in case of 
d32Pro, after code analysis, the system assess-
es the needs and chooses the most appropri-
ate instruction set for the processor and a most 
suitable set of peripherals. While defining the 
processor’s input parameters, the user simulta-
neously defines the most important criterion, 
which can be either performance or power 
consumption. Based on that, the compiler 
decides on the selection of instructions and 
processor configuration. Apart from this basic 
parameter, the system also allows the manual 
setting of a whole range of additional param-
eters. As a result of the research carried out by 
r&d engineers from dcd, the processor has 
been integrated with a hardware debugger, 
which allows easy and convenient implemen-

tation of the cPu in microprocessor systems. 
the proprietary debugger helps to significantly 
reduce the amount of time and labor required 
to launch the entire system. such an approach 
increases d32Pro attractiveness as well as user 
trust. By facilitating the testing process and re-
ducing the time needed to develop application 
software, time-to-market has been shortened. 
this factor, especially in the modern electronics 
industry, denotes a competitive advantage.

comparison with the current stage 
of technology

the d32Pro has a chance to compete with  
32-bit processors such as the British Arm m0 
and m0 +. the first one enables the perfor-
mance of 0.84 dmiPs/mhz, while the latter 
0.93 dmiPs/mhz. using the same dhrystone 
benchmark, the efficiency of the Polish cPu is 
1.52 dmiPs/mhz, or even 2.67 dmiPs/mhz. fur-
thermore, the d32Pro is royalty-free; hence, the 
customer bears only a one-time cost of a license. 
moreover, a Polish processor is a bespoke solu-
tion, which means that the configuration of the 
system can be prepared precisely in line with 
customer requirements, which also reduces the 
cost of buying the license (the client does not 
have to pay for the unused peripheral modules).

D32PRO, silicon proven CPU (UMC 110nm, 1.2 v, @150MHz, 128 kB code)

produCt of the future deVeloped  
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description of the solution

BArtesKo in cooperation with the institute 
of mechanized construction and rock min-
ing, have developed a variation of three- and 
four-wheel electric towing tugs.
While designing the vehicles, computer 
simulations have been used which allow 
developing the components in virtual real-
ity. in turn, the practical part of the project 
was carried out on the basis of the latest  
design solutions which have not been used 
in Poland before for this product type. fur-
thermore, in the production process of 
electric towing tugs the computer distribu-
tion plan in combination with laser cut parts 
have been used and this provided significant  
savings in material and waste reduction.

novelty of the solution

construction novelties introduced to the de-
sign of towing tugs concern the following:
    a modular cabin, the design allows the op-

erator to work in an open, semi-closed, or 
closed cabin,

    the control system of the operator's seat 
and the steering column, which allows to 
choose the optimal driving position,

    a system for a quick exchange of traction 
batteries, allowing the vehicle to be in 24 
hours constant operation (three shift work 
system used at international airports),

    energy recuperation system during brak-
ing-effective while carrying a considerable 
cargo weight (high kinetic energy of the 
vehicle system-load),

    the protective rear wall of the cab protects 
the driver from the effects of uncontrolled 
cargo displacement.

modern solutions used in the drive system 
such as the use of light engines delivering 
power to the left and right wheels of the rear 
axle are worth attention. the adaptation of 
such a solution was led to a decrease in energy 
consumption and allowed to obtain an intelli-
gent steering system, in which the rear wheels 
cooperate with the wheels of the front axle.

Application

towing tugs are used for towing cargo trail-
ers, aircraft, and damaged vehicles. thanks 
to their maneuverability, they are widely 
used in warehouses, in airports and seaports, 
postal services and railway industry. they 
also move themselves perfect in areas with 
limited access for combustion vehicles. the 
presumptions of this system will be gradu-
ally developed in the company – for the 
ideas to be used in the platform vehicles and 
in the future also in electric cars.

status of implementation  

currently, the company has in its continual 
offer two ranges of vehicles – towing tugs 
and platform trucks, that are manufactured 
in different configurations and are equipped 
with dedicated hydraulic attachments for 
specific types of users. these vehicles are 
operated both in Poland and other euro-
pean markets, for example in Germany, nor-
way, and sweden.

benefits of application

A measurable benefit from using Bartesko 
vehicles is the reduction of pollution on 
a local scale, compliance with established 

THE RANGE Of ELECTRIC  
TOWING TUGS

towing tugs thanks to their maneuverability are widely used in 
warehouses,  airports, seaports, postal services, and the railway industry. 
new design solutions, economical and ecological aspects decided on 
vehicle  market success, both in the country and abroad

P. W. BARTESKO Bartłomiej Skowroński

ul. floriańska 35
63-720 Koźmin Wielkopolski
phone: +48 62 721 60 59
fax: +48 62 721 66 56
mobile: +48 723 333 020
e-mail: biuro@bartesko.pl
www.bartesko.pl
www.pojazdyelektryczne.eu
Owner – Bartłomiej Skowroński

inventors:
Alfons skowroński
Bartłomiej skowroński

Contact person:
Paulina Kryś
mobile: +48 723 333 010
e-mail: pojazdyelektryczne@bartesko.pl
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silence zones, and cheap exploitation. it is 
also significant that the traction batteries of 
the vehicles can act as energy banks, which 
unburdens the traditional network load and 
accumulation of energy produced by alter-
native power plants (wind and solar).

comparison with the current stage 
of technology

taking into account the technical charac-
teristics of the vehicles offered by competi-

tors, it can be stated that the towing tugs 
manufactured at  Bartesko  do not have 
an equivalent mass produced in the coun-
try. With regard to the products of foreign 
companies, it should be considered that 
the applied solutions locate Bartesko in-
dustrial vehicles with reference to products 
of foreign firms.  it must be acknowledged 
that the used solutions place Bartesko ve-
hicles in the range of vehicles with standard 
equipment with considerably a lower final 
price for the customer.

1. Towing tug EWTC 2.02 2. Towing tug EWTC 15LS with a quick-change system traction battery 3. Electric platform truck EWTP 2.02  
4. Towing tug EWTC 15LS while working at the airport 5. Towing tug EWTC 15LS with a set of trailers

1

2

3

4

5
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1

description of the solution

lsA technology is seen as a huge chance 
to solve the growing problem of storage of 
waste such as ashes from the burning of coal 
and lignite, biomass, mining waste and phos-
phor-gypsum. in the presented embodiment 
an innovative process of drying and sintering 
of a mixture of ash granules with a binder is 
being used, which results in the lightweight 
aggregate of the trade name certYd.

novelty of the solution

technology innovation is to implement 
methods of processing waste materials not 
used so far in the world. the production pro-
cess is based on two copyright equipment 
covered by national and international patent 
protection: shaft dryer and rotary furnace, 
through which auto-thermal sintering of 
granules is possible, that is, without addi-
tional fuel. in addition, during the aggregate 
production heat process can be recovered. it 
is used for production and the excess is pro-
cessed for electricity.

Application

As a result of the research, two commercial 
products have been created. the first is tech-
nology which is modular with individual ad-
justment to the needs of customers around 
the world. it can be integrated into the exist-
ing installation as one of the hubs of elec-
tricity and heat production, in which ash is 
no longer waste, but a material for the next 
production (cost-effectiveness of the proj-
ect). it can also be a stand-alone installation 
located in the vicinity of waste deposited in 
landfills. lsA has the appropriate know-how, 
administrative, logistical, and research facili-

ties to be able to deploy its technology any-
where in the country and in the world. the 
second product is the aggregate certYd, 
the ideal product to be used in building and 
road construction or gardening. When used 
in concrete mixes, it reduces the weight, 
increases strength, and improves the insu-
lating and acoustic properties. in road con-
struction, it is used for drain systems and in 
horticulture as a layer, infiltration, or soilless 
cultivation.

LSA TECHNOLOGY fOR THE PROCESSING 
Of ASH AND OTHER WASTE MATERIALS

unique in the world lsA technology allows the processing of ash from 
the combustion of coal or other waste materials into lightweight  
ceramic aggregate for building and road construction and gardening

LSA Sp. z o.o.

ul. Gen. Wł. Andersa 3
15-124 Białystok
phone: +48 85 733 61 40
fax: +48 85 733 61 45
e-mail: biuro@lsa.biz.pl
www.lsa.biz.pl
Member of the Board – Krzysztof Łuczaj

inventors:
team of lsA sp. z o.o.

Contact person:
Krzysztof Łuczaj
mobile: +48 602 740 201
e-mail: krzysztof.luczaj@lsa.biz.pl
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status of implementation

the first production plant using the technolo-
gy discussed was founded in 2014 in sowlany 
near Bialystok. it processes about 60,000 tons 
of ashes annually. the factory was located 
directly on the heap, which gathered about 
1.2 million tons of ash resulting from the 
combustion of coal at the power plants. it is 
estimated that the process will take about 20 
years. currently lsA, beyond the current pro-
duction and the sale of aggregates, deals with 
a further development of this technology and 
is looking for further applications for certYd.

benefits of application

the developed solution is superior to meth-
ods of producing sintered artificial aggre-
gates. during the processing of ash to ag-
gregate, no waste is created, so technology 

has a very high economic efficiency. Addi-
tionally, the received aggregate has excel-
lent technical parameters, is of high quality 
and is a highly sought-after market product 
(certYd meets Polish and european require-
ment standards for lightweight aggregates 
Bs en 13055).

comparison with the current stage 
of technology

lsA technology in comparison 
with other solutions of this type 
does not require an external pow-
er source, making it more econom-
ical in terms of energy demand for 
heating during the process. there 
is also less consumption of electric-
ity. moreover, the received aggre-
gate is less expensive  than the ag-
gregates proposed by the market.

1. Production plant of LSA aggregates in Sowlany near Białystok  
2–4. The production cycle – from ash by sintering to a CERTYD aggregate
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description of the solution

the presented Atut drill is a device with 
a unique shape and specs.  it is housed in 
a rectangular casing of unique dimensions: 
37x32x33x5x32 (length as measured from 
the spindle axis to the individual side sur-
faces).  such format of the tool facilitates 
quick placement in the desired position in 
relation to the element you’re working on. 
With the additional accessories: a flat, two 
specially shaped ducts, and three cubes, it 
can also be used to drill precise holes and 
slots  according to the 32 mm cabinet mak-
ing standard, i.e. the model that specifies 
the spacing at which holes must be drilled 
from the edges of the element, as well 
as between the holes themselves. it can 
be used as a hand-held drill, a table drill, 
or a pedestal drill, and also as a so-called 
coordinate drilling machine. Assembled 
in modules, it can additionally function as 
a multi-spindle drilling machine.

novelty of the solution

the rectangular shape, in conjunction 
with a traditional drill, is a true sensation 
among the technological solutions used 
in typical drilling machines today. how-
ever, this unconventional approach 
allows to achieve the desired result, 
comparable with that of using ad-
vanced power tools – it guarantees 
drilling precision and reproducibil-
ity, providing an opportunity to 
drill holes at any angle, for stan-
dard as well as uncommon 
types of joints and fittings 
used in the cabinet mak-
ing industry.

Application

the Atut drill is intended for the furniture 
industry in the broad sense of the term  
– minor craftsmen’s shops as well as indus-
trial facilities. furthermore, it can be used 
equally successfully by the household con-
sumer: in furniture element assembly or for 
creating models. moreover, attempts have 
been made to pitch the technology in ques-
tion to the medical sector, especially with 
the orthopedic specialization in mind.

status of implementation  

Atut drill prototypes were manufactured 
in 2015. At present, work on the close-to-
production design is being finalized. the 
work involves primarily casing abrasion-
resistance testing – an issue of key impor-
tance that impacts extending the prod-
uct’s maximum service life. the company 
has also finalized agreements with part-

ATUT SCREWDRIvER

With its remarkable utility, the tool offers an alternative to numerous, 
standard furniture element drilling machines. the Atut drill is a highly 
precise machine intended for furniture manufacturers, hobbyist model 
makers, and household users alike

K&K Katarzyna Brzezińska

ul. Legionów 20
97-200 Tomaszów Mazowiecki 
phone: +48 44 726 05 55
fax: +48 44 726 05 55
mobile: +48 605 180 099
e-mail: magapartner@gmail.com
President – Katarzyna Brzezińska

inventor:
Krzysztof Brzeziński, msc, eng.

Contact person:
Krzysztof Brzeziński
mobile: +48 605 180 099
e-mail: nowawiertarka@gmail.com The ATUT drill tool set
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ners who will be providing an ongoing 
supply of all the necessary components 
– the casing, transmission, and electronic 
equipment. several Polish companies have 
already expressed their interest in purchas-
ing the device. furthermore, negotiations 
are underway with a hungarian company, 
as well as a lithuanian enterprise that is 
interested in becoming a reseller for lithu-
ania, latvia, and estonia. According to our 
initial estimates, the first products should 
be leaving the assembly plant still in the 
present year.

benefits of application 

Advantages of the device in question can 
be seen in numerous areas of usage, and 
they include primarily: versatility, precise 
and quick operation, ease of use, and du-
rability. With the small size and weight  
(2 kg) of the drill, the cost of usage and 
maintenance is very small. furthermore, 

the device is not associated with any trans-
port-related difficulties, and it can be used 
at any location.

comparison with the current stage 
of technology

the Atut drill offers an alternative to all 
and any drilling machines, with regard to 
the economic and quality-related aspect 
alike. the device is able to drill 45 holes 
in a single application, while consuming 
only 6.0 kW of energy, whereas existing 
solutions require several dozen kilowatt 
of energy to create just several holes. Also 
noteworthy is the fact that while the hand 
drills available on the market are easy to 
use, using them involves the risk of mak-
ing errors, whereas table drills offer con-
sistent results, though the handling is far 
from convenient. the Atut drill combines 
the advantages of both these device 
types with ease.

Drilling in the sides of boards in  
a storage block

Using two drills to drill holes in small 
objects
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description of the solution

iPt multicore is a 7-core optical fibre based 
on microstructure optical fibre technology.  
it is designed to meet the tough challenges of 
telecommunications of the future by:

    applying the highest core density in the 
structure, while maintaining a standard outer 
diameter of the fibre,

    surrounding the cores by air holes, thus provi-
ding proper bend insensitivity and insulation 
between cores,

    using the most appropriate glass, enabling 
the recommendations of the international  
telecommunication union to be met,

    connecting with complementary network 
elements e.g. the fan-in/fan-out connector, 
coupling iPt multicore.

novelty of the solution

motivated by the growing business oppor-
tunity in the fibre optic telecommunications 
market, driven by the increasing demand for 
high bandwidth network solutions, the major 
optical fibre suppliers around the world are 
trying to respond to the speed challenges 
faced by today’s telecom network. thanks to 
Polish microstructure optical fibre technolo-
gy, inPhotech has designed iPt multicore  
– an innovative product which is competiti-
ve to other solutions in terms of its dedicated 
optical fibre structure and its unique optical 
fibre functionalities. What is important, is that 
as a complementary product to iPt multi-
core, inPhotech provides a "plug-and-play" 
fan-in/fan-out connector coupling iPt mul-

IPT MULTICORE – 7-CORE OPTICAL fIBRE 
fOR TELECOMMUNICATIONS

the 7-core optical fibre increases the network capacity without  taking 
up additional physical space in the existing systems. iPt multicore  
is a unique solution and is applicable to various industry sectors on  
a global scale

InPhoTech Sp. z o.o.

ul. Słomińskiego 17/31
00-195 Warszawa
phone: +48 22 409 91 45
e-mail: inphotech@inphotech.pl
www.inphotech.pl
Chairman of the Board – Tomasz Nasiłowski, PhD, Eng.

inventors:
michał dłubek
Zbigniew hołdyński
Jan Kalisz
paweł mergo
michał murawski
marek napierała
tomasz nasiłowski
Łukasz ostrowski
Katarzyna pawlik
Łukasz szostkiewicz
michał szymański
tadeusz tenderenda
Anna Ziołowicz

Contact people:
Barbara Wajnchold, Manager international projects
mobile: + 48 536 779 150
e-mail: bwajnchold@inphotech.pl

Edward Kukliński, Spokesman
mobile: + 48 606 921 454
e-mail: ekuklinski@inphotech.pl 1. The 7-core optical fibre 2. Optical fibre spools

1 2
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ticore with existing standard telecom infra-
structure. multicore is fully compatible with 
existing infrastructures and networks, and it 
is easy to install, making this breakthrough 
design a one-of-a-kind offer on a global scale.

Application

multicore fibres allow the density of packing 
and throughput of fibre optic networks and 
connections to be increased by simply mul-
tiplying the number of cores. the cores are 
separated, such that different information can 
be sent down each channel (core). such fibres 
are applicable to various industrial sectors 
where high capacity networks for machine 
and user communication for achieving indu-
stry 4.0 generation are required. not only can 
this optical fibre technology be utilized for 
sending information, but it can also operate 
as a precise sensing system providing real-
-time data on technical conditions, such as 
temperature, stress, or other parameters that 
determine the current safety status of equip-
ment used in building constructions, railways, 
mines, pipelines, or high-voltage networks.

status of implementation

the technology has been developed and  
validated and is protected in terms of iPr. 

currently, in cooperation with the Polish 
company – fibrain sp. z o.o., iPt multico-
re has been launched for production. the 
iPt multicore business model focuses on 
licensing.

benefits of application

iPt multicore increases the optical thro-
ughput of single-mode fibres seven fold, 
while being fully compatible and integra-
ble with existing infrastructure. As the first 
in the world, iPt multicore is a disruptive 
innovation dedicated to the next genera-
tion of optical fibre for telecommunications 
transmission systems, breaking through the 
current network limitations. it could become 
the leading Polish high-tech product cre-
ating growth in the Polish economy.

comparison with the current stage 
of technology

inPhotech is the only company in the world 
that offers both a multicore optical fibre that 
meets the telecommunications standards 
and a fan-in/fan-out device, a connector 
enabling the use of multicore fibres in the 
existing network infrastructure.

The 7-core optical fibre connected to the standard telecom fibres through the fan-in/fan-out device.
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description of the solution

com-bridge type bridges are one-span 
road bridges with beam and slab structure 
made of fibrous composites with the poly-
mer matrix (frP – fibre-reinforced polymer). 
the thin-walled structure of pre-fabricated 
girders is made of glass and carbon fibres 
as well as of epoxy resin in the process of 
infusion that assures that high quality and 
replicability is obtained. the girders are rein-
forced by inserting composite ribs in them. 
then integrating elements are installed in 
their upper part. the girders, after transpor-
tation to the building site, are integrated 
with a bridge deck made of lightweight con-
crete reinforced with composite bars.

novelty of the solution

the most common materials used to erect 
bridges are concrete, steel, and wood. in 
the case of com-bridge type spans, those 
are replaced with an frP composite and li-
ghtweight concrete. Bridge pre-fabricated 
girders and the reinforcement of the bridge 
deck are made of composites.  At the same 
time, lightweight concrete creates support 
cross beams and the bridge deck. so far, only 
a few structures of this type have been bu-
ilt in the world. Given the lack of standards 
for composite structures in our country and 
the prototype nature of com-bridge type 
bridges, design assumptions, and the main 
results of numerical calculations had to be 

fRP COMPOSITE ROAD BRIDGE

nationwide pioneering technology for construction of composite 
bridges opens a completely new chapter in the implementation of 
investments in road building. it enables to quickly build a structure 
characterised by high strength, resistance to corrosion, and econom-
ical in maintenance

Mostostal Warszawa SA

ul. Konstruktorska 12A
02-673 Warszawa
phone: +48 22 250 70 00 
fax: +48 22 250 76 11
e-mail: info@mostostal.waw.pl
www.mostostal.waw.pl
President of the Management Board  
– Andrzej Goławski, MSc, Eng.

Promost Consulting T. Siwowski Spółka Jawna

ul. Bohaterów 10 Sudeckiej Dywizji Piechoty 4
35-307 Rzeszów
phone: +48 17 857 91 55
fax: +48 17 857 91 56
e-mail: biuro@promost.pl
www.promost.pl
President of the Management Board  
– Tomasz Siwowski, DSc, PhD, Eng., Prof. of PRz

faculty of Civil and Environmental 
Engineering and Architecture,  
Rzeszow University of Technology

al. Powstańców Warszawy 12
35-959 Rzeszów
phone: +48 17 865 12 10
fax: +48 17 854 12 60
e-mail: rektor@prz.edu.pl
www.prz.edu.pl
Pro-vice Chancellor for Science  
– Prof. Leonard Ziemiański, DSc, PhD, Eng.

University Research Centre – functional 
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confirmed during tests. A broadly conceived 
series of laboratory tests was carried out 
whose culmination was an endurance test 
of the bridge girder on a scale of 1:1 as well 
as field expert opinions on the bridge built 
along a public road.

Application

com-bridge type bridges are intended both 
for pedestrians and vehicles with the load 
class up to 40 t. the spread of spans can be 
from 12 to 24 m. it is estimated that the plan-
ned operation time, with minimum expen-
ses on maintenance, is 50 years.

status of implementation

the com-bridge research project started 
in 2013 and will be completed until 2017. 
Because of the prototype nature of the  
undertaking, it was necessary to make nu-
merous material analyses and finally the test 
loading of the bridge. the results of all tests 
confirmed high rigidity, strength and above 
all, high safety of the structure. mostostal 
Warszawa pre-fabricated and built the first 
Polish road bridge made of frP composites. 
it was opened in december 2015 in Błażo-
wa (rzeszów county). the bridge has been 
used since then. current validation of basic 
constructional and operational parameters 
in real conditions is in progress. Also works 
on the development of catalogues, design 
guidelines as well as software for designing 
typical road bridges of frP composites are 
carried out. the first commercial implemen-
tation is planned after completion of the 
project, i.e. in 2017.
Works on the com-bridge design were co-fi-
nanced by the national centre for research 
and development within the programme: 
“demonstrAtor+ supporting scientific 
research and development works in demon-
stration scale”.

benefits of application

the application of frP composites for 
bridge construction enables to solve a 
number of operation problems of traditio-

nal bridges. it is, above all, impossible to 
overestimate a very high lifespan of such 
structures (great strength, no corrosion) 
and lower maintenance costs related to 
it, the ease of shaping the cross-section 
of elements, and also very fast and easy 
assembly on the site (lightness). for exam-
ple, the assembly of four 22-metre girders 
of the com-bridge took under two ho-
urs. short construction time is extremely  
important for strongly urbanised areas (the 
minimisation of nuisances for inhabitants) 
and structures over the railway (difficulty 
in organising diversions). furthermore, the 
application of pre-fabricated elements 
minimises the adverse impact of weather 
on the construction process and improves 
workers’ working conditions. these bene-
fits are even more noticeable when the 
investment is assessed taking into account 
the principles of sustainable development 
in the life cycle, both in terms of costs 
(lccA – life cycle cost analysis) and of envi-
ronmental and social conditions (lcA – life 
cycle assessment).

comparison with the current stage 
of technology

one of the basic methods for increasing 
durability of bridges worldwide is to use 
modern and advanced construction mate-
rials. they include, for example: high-quali-
ty cement and concrete, modern structural 
steel, modern aluminium alloys, and frP 
composites. for over 15 years, constantly 
growing interest in frP composites, used 
to date mainly in aviation, automotive and 
sports trades, has been observed in the 
world. currently, a few typical composite 
girders and a dozen or so various systems 
of composite decks are used in the global 
bridge engineering. usually, they are used 
for construction of small-spread structures 
or for the repair of existing bridges. so far, 
only a few beam and slab structures with 
composite girders integrated with a con-
crete slab have been built. from among 
them, the com-bridge type crossing in Bła-
żowa, with the span spread of 21 m., is the 
longest.
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description of the solution

hybrid technology Plasma-miG/mAG uses 
two standard processes: plasma welding and 
gas-shielded arc welding with a consumable 
electrode. combining the advantages of both 
methods leads to a high welding performance 
(high-speed welding and deep penetration) 
while maintaining high-quality of joints and re-
duced requirements for precise preparation of 
the edges of welded parts. the stand is based 
on an industrial robot fitted with the latest 
generation.  its functionality has been extend-
ed, among others, by advanced features for 
cooperation with sensory systems, including 
those for weld finding as well as tracking and 
online correction of the robot movement tra-
jectory. the implementation of these functions 
is allowed by a laser optical sensor adapted for 
operation in the welding process environment. 
the master stand control is done with a Pc, 
which can also provide remote monitoring of 
the entire system via the internet.

novelty of the solution

this solution is distinguished by integration 
of two advanced technologies in the robotic 
manufacturing system:
    material joining technology – Plasma-miG/

mAG hybrid welding,
    sensory technologies – laser scanner  

designed to work in the vicinity of the 
welding process.

Application

the main areas of the potential use of the 
robotic hybrid welding technology Plasma-

miG/mAG are various industries, e.g. ship-
building, mining machinery and equipment, 
construction machinery, and rolling stock. 
the new solution can also be successfully 
used in the production of structural mem-
bers for the construction and subassemblies 
for the power industry and for the automo-
tive industry in the production of passenger 
cars, trucks, and buses. this technology also 
works well in new sectors of the economy, 
e.g. connected with renewable energy in the 
production of wind turbine towers.

status of implementation

the robotized hybrid welding stand Plas-
ma-miG/mAG is ready for implementation. 
numerous studies have been carried out 
to confirm its utility benefits; a model stand 
was built in which it is possible to conduct 
further tests and trials for interested indus-
trial customers; and also the technology 
approval procedure was finalized – the tÜV 
nord certificate was obtained for the se-
lected joint type.

benefits of application

Among the most important profits, one shall 
include: the possibility of obtaining higher 
welding speeds than at conventional miG/
mAG, lower sensitivity to the possibility of 
obtaining greater depths of penetration 
when performing the butt, lap, and fillet 
welds. the reduced heat input due to the 
narrower heat affected zone (hAZ) is also 
worth indicating, which results in reduced 
welding deformation, cleaner welds, less 
inconvenience of  the environment process 

A ROBOTIZED CELL fOR PLASMA-MIG/MAG 
HYBRID WELDING

the solution integrates innovative hybrid welding technology  
Plasma-miG/mAG with the latest laser seam tracking system and  
a modern control system of an industrial robot. As a result, the solution 
was obtained which is more efficient and economical with the quality 
surpassing other units of that type
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(without the use of welding fluxes as in the 
submerged arc welding (sAW) and a reduc-
tion in energy consumption and improved 
weld quality for the same range of welded 
materials.

comparison with the current stage 
of technology

this solution has the advantage over other 
welding technologies: in relation to com-
monly used methods like miG/mAG and 
sAW, the hybrid technology Plasma-miG/
mAG is more efficient and considerably less 
expensive than other high-performance 
methods, for example the hybrid welding 
laser-miG/mAG, at both the investment 
and during its operation phase. As com-
pared with laser welding technology, the 
hybrid Plasma-miG/mAG is less demanding 
in terms of quality of the welded surface 
preparation. the use of on-line tracking of 
the weld using a specialized laser scanner 

enables welding with the use of industrial 
robots on the parts, which until now, could 
only be joined by hand welding, due to the 
dimensional uniqueness of the parts and 
thermal deformation occurring during the 
process.

Robotized cell for Plasma-MIG/MAG hybrid welding

An integrated hybrid head and laser scanner mounted on the robot arm in the model Robotic Welding Cell
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description of the solution 

the technology to obtain specialized esters 
based on oXo alcohols in a multi-functional 
reaction set is the effect of cooperation be-
tween the Grupa Azoty Zakłady Azotowe 
Kędzierzyn s.A., the institute of heavy or-
ganic synthesis “Blachownia” and the de-
sign and construction office ltd. this tech-
nology enables production of a new range 
of products complying with the present 
market requirements regarding purity, qual-
ity, and safety of usage. the manufacture 
process can be implemented on one instal-
lation, without necessity of any modifica-

tions. the excellent mechanical strength of 
the materials with the addition of plasticiz-
ers, acceptable volatility, and high biosafety 
of the products based on oXo alcohols are 
the main advantages enabling an increase of 
their use in special applications.

novelty of the solution

solution novely lays in the development 
and application of a modular reaction sys-
tem for the synthesis of polycarboxylic acid 
esters operating in a continuous way, in a 
two-stage system with an interstage water 
and alcohol concentration regulation in the 

SPECIALIZED ESTERS BASED ON  
OXO ALCOHOLS

innovative technology for manufacturing of plasticizers enables the  
onset of a new range of products complying with the highest safety 
standards to the market, mainly for medical products, toys or food- 
-contact packages
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reaction environment. this kind of system 
enables a side reaction course control in 
parallel to the main esterification reaction 
and allows minimizing impurities content in 
the final products. A higher purity of esters 
increases thermal stability and decreases a 
discoloration effect in elevated temperature 
(plastics processing requires heating). An in-
novative solution is also a construction of 
the esterification reactor with a stationary 
bed, porous crosswise membranes prevent-
ing a catalyst movement in a system with 
a water flash evaporator or a water-alcohol 
azeotrope and reaction mixture circulation 
through a catalyst bed.

Application

A specialized esters group will be an effective 
additive to the non-phthalate plasticizers of 
general-purpose (for example deht – oxovi-
flex®) in PcV formulations – mainly those of 
specific applications, where the decreased 
functional parameters of plasticizers and 
PcV products (heat stability, tensile strength, 
breaking strength etc.) are required. simul-
taneously, a specialized esters group will be 
characterized by a safe application profile en-
abling their application in so-called sensitive 
segments (medical products, toys for kids un-
der three, food-contact packages), in which 
the application of commonly used plasticizers 
is consistently reduced basing on a eu direc-
tive and member state countries regulations.

status of implementation

it is estimated that the production will start 
within 24 months from the beginning of the 
project realization. it will be implemented at 
Grupa Azoty with the yield of 10 000 mg/
year. implementation potential is proven by 
the fact that there is no competition for the 
proposed solution in the world now, i.e. the 
interchangeable synthesis of various oXo  
alcohol esters in one reaction set.

benefits of application

the production of ester plasticizers based on 
oXo alcohols with a very high quality and 
with significantly lower production costs will 

create a wide range of plasticizers base (with 
its own raw-materials base) used in plas-
tics processing on the Polish and european 
markets. it will allow to substitute phthalate 
plasticizers, decreasing at the same time the 
negative influence of those substances on 
human health (reAch requirements).

comparison with the current stage 
of technology

the solutions of competitive manufacturers 
are based on a different raw-material base 
for the production of esters and also used 
up-to-now production systems do not allow 
the interchangable production of polycar-
boxylic acid esters in the same set. differ-
ences between properties of other plastic 
plasticizers complying with the european 
regulations regarding chemical substances 
(reAch) are also beneficial for the new 
method. competitive strength is provided 
by higher product quality as well as by lower 
production costs of non-phthalate plasticiz-
ers, whilst a multi-functional, modular reac-
tion system adapted for the production of a 
different range of polycarboxylic acid esters 
and polyesters enables production adjust-
ment to present a market situation as well as 
the optimization of production profitability.
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description of the solution

the goal of the project was to develop in-
novative, flexible, composite materials with 
high efficiency in absorbing impact energy 
process. shear thickening fluid have the abi-
lity of predictable response to the external 
stimuli which make them smart materials 
with combine functions of a sensor, pro-
cessor and actuator. this property can be 
easily adapted in energy absorbing systems. 
depending on the used composition, it is 
possible to obtain consistence of liquid, gel, 
plasticine or polymeric materials. thereby, 
versatile applications are possible. smart 
composites based on stf are able to adapt 
for particular situation. during typical uti-
lization they will be characterized by high 
flexibility, while in the case of sudden strike, 
stf will increase its viscosity - up to solid-like 
properties – significantly increasing protec-
tion level. the project has been focused on 
utilization of stf materials in sports protec-
tors. due to the large number of protector 
types, development of shin protectors for 
football players was chosen.

novelty of the solution

combination of flexibility and high protec-
tion level, makes the smart shin protectors 
based on stf, an unique solution on the 
global market. the protection level is up 
to seven times higher in comparison to 
commercially available shin protectors. this 
is the first and only one prototype on the 
Polish market. fully obtained from ecolo-
gical components in the environmentally 
friendly process. tailoring of the properties 
for specific application is possible by con-
trolling the composition of the stf.

Application

composite materials based on shear thickening 
fluids can be used in the production of sports 
protectors, fillings for helmets and skis, shoe 
and seat inserts, bulletproof vests, cases for 
electronic devices, car bumpers, aircraft rein-
forcement and earthquake resistant structures.

status of implementation

currently the Warsaw university of techno-
logy and Polsport are negotiating on the 
conclusion of the licence agreement and co-
pyrights to the stf for shin guards.

benefits of application

According to federation rules, it is prohibited 
to play football without shin guards for offi-
cial meetings. the traditional pads are hard 
and uncomfortable, and so do not meet the  

SMART SHIN PROTECTORS fOR fOOTBALL 
PLAYERS BASED ON SHEAR THICKENING fLUID

composite materials based on shear thickening fluids (stf) are flexible 
and have very good protection properties. in consequence, they are 
able to minimize the risk of the injury,  and increase comfort of use of 
football players at the same time
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thickening fluid
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player’s needs. Another group that might 
need to be protected against possible injuries 
are kids – which is particularly important du-
ring the rapid bone growth. the solution we 
propose can lead to increasing the safety of 
sport activities. With our protectors any ath-
lete will be able to be more comfortable and 
satisfied – as it will not limit their mobility.

comparison with the current stage 
of technology

the main disadvantage of currently available 
commercial solutions is relatively small ener-
gy absorption and high prices. in order to 
compare the quality of prototypes designed 

at Warsaw university of technology and  
Polsport with currently used shin guards, 17 
different models of protectors purchased 
from 7 different manufacturers were tested 
and their ability to absorb impact forces was 
determined. the study shows that the ability 
to absorb 5J of energy by pads purchased on 
the market ranges from 9% to 50%. for the 
pads containing stf, the same ability was 
estimated from 62% to 77% - making it from 
1.5 to 7 times more effective. Additionally, the 
tested commercial protectors are characteri-
zed by a lack of flexibility and carry the risk of 
destruction of the hard surface layer. Whereas 
the smart shin guard material based on stf 
can be bent in half without damaging it.

The range of smart protectors
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description of the solution

the appropriate selection of composite ma-
terial made creation of products with an an-
tibacterial effect possible. these products 
are widely used in public places, eg. public 
transport handrails, hospital, and health cen-
ter doorknobs. two factors, increasing health 
safety requirements and growing bacterial 
resistance to antibiotics have become the in-
centive to discover new technologies. the 
attempt to reduce mass was equally impor-
tant. the newest research carried out by the 
regional environmental Protection Agency 
(ePA) shows that antimicrobial materials 
guarantee an antiviral effect, eg. protection 
against Ah1n1. 

novelty of the solution 

the research results were a selection of 
composite material conformed to customer 
requirements and being innovative in four 
different dimensions:  material novelty – new 
composite material, which fulfills the project 
objectives, was selected and approved by 
the ePA as an antibacterial, construction 
novelty –  creation of a composite mate-
rial of reduced mass, technological novelty  
– surface structures having an antimicrobial, 
better grasp and surface hardening effect 
improving anti-scratch property were imple-
mented, market/product novelty – solution 
for the current problem of anxiety of spread-
ing bacteria by touch. the products which 
we have designed are based on compos-
ite technology, which parameters exceed 
monolite materials in terms of utility values. 
they are anticorrosive (anti-corrosion prop-
erties were tested in a salt spray test cham-

ber) lighter and more affordable to various 
public utility networks. used alloy does not 
oxidise and therefore allows to solve an aes-
thetic problem of pure copper greening. 
taking into consideration the fact that 80% 
of infectious diseases is spread by touch, 
the created solution has a direct influence 
on health protection, especially important 
to high-risk group of people, eg. the elderly, 
children, and people with low resistance.

Application

the project assumes implementation of a 
group of products with an antimicrobial ef-
fect, i.e. profiles and shapes with specific an-
tibacterial properties widely used in public 
places like hospitals, health centres, airports, 
train stations, schools, churches, offices, pub-
lic transport, etc. in most cases, the products 
which are going to use new technology 
like handrails, handles, railings, doorknobs, 
buttons, covers, and other surfaces, which 
are touched by random people, makes the 
mentioned items often contaminated with 
pathogenic microorganisms.

status of implementation  

At the moment, the project is in the pre-
implementation phase and is nearing 
completion. the opening of a large series 
production line is the only remaining task. 
completion is scheduled to be terminated 
within one year.

benefits of application 

A properly selected copper alloy (more than 
60% of copper) has bactericide, viricidal, 

ANTIBACTERIAL 
TOUCH SURfACE

the creation of a group of products with antibacterial effect was  
enabled thanks to selected composite material. this solution is  
especially useful in public places, where health protection is of the 
highest importance
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fungicide as well as anti-corrosion proper-
ties. the surface finishing method ensures 
aesthetic and durability together with a 
bactericide effect. implementing a newly 
developed  and patent-pending method of 
applying an antibacterial coating on form 
surfaces and the composite layer made re-
duction of mass possible. it is very important, 
for example, in case of handles and handrails 
which are assembled in buses. mass reduc-
tion provides lower fuel consumption and 
lower co

2
 emission.

comparison with the current stage 
of technology

in comparison with the products that are 
widely used in public spaces, the presented 
solution distinguishes itself by greater func-
tionality (an antibacterial effect), lighter and 
less complicated construction (a connec-
tion system which enables easy assembly) 
and lower operation costs (this material 
does notcorrode and is more resistant to 
scratches).

Antibacterial handrails are very hygienic, light, and easy to assemble
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Product of the future developed by a scientific organisation 2015

Winner
A new GenerAtion of muLti-moduLe seLf-ProPeLLed mAchines for wetLAnd 
Protection
the multi-module self-propelled machine is designed for wetland protection from plant suc-
cession which causes environment degradation and for the reduction of the biodiversity de-
cline of wetlands, especially the ones located in national Parks and nature 2000 areas.
industrial institute of Agricultural engineering, Poznań; www.pimr.poznan.pl

distinction
AmoduLAr teXtronics Product
this textronic product consists of a textile and integrated electronic measurement modules. 
it enables a safe and reliable power supply, data transmission, and reception of signals to/ 
from the electronic sensors.
faculty of Automatic control, electronics and computer science of the silesian university 
of technology, Gliwice; www.polsl.pl 
textile research institute, Łódź; www.iw.lodz.pl

Product of the future developed by an entrepreneur 2015

Winner
c-eye – brAin rehAbiLitAtion viA visuAL chAnneL
c-eye is an innovative system using eye-gaze tracking technology in medical applications.  
it supports neurological assessment and helps overcome communication barriers of seem-
ingly unconscious patients deprived of conventional contact with the surrounding.
Assistech sp. z o.o., Gdańsk; www.assistech.eu

distinction
torQwAy, the recreAtion And rehAbiLitAtion device
torQWAY is a vehicle with manual drive, combining the functions of a sports and leisure 
vehicle. it can be used as a mini-gym and as a tool supporting rehabilitation. 
torQwAy sp. z o.o., toruń; www.torqway.com

distinction
A fire-fiGhtinG And rescue vehicLe with A hiGh-reAch eXtendAbLe turret 
(hret)
this vehicle with a hret (high-reach extendable turret) is designed to put out fires as well 
as penetrate enclosed spaces. the arm is controlled from the cab to increase the efficiency of 
firefighting and improves the safety of the fire-fighter.
wawrzaszek inżynieria samochodów specjalnych sp. z o.o. sp.k., bielsko-biała; 
www.wiss.com.pl

distinction
A system to imProve sAfety of chiLdren cArried in vehicLes
this solution constitutes a complete safety system consisting of an automatic pretensioning 
device for an integrated safety harness that restrains the child in a safety seat in a motor vehicle 
and a device to reduce head displacement in a child caused by a side impact of the vehicle.
idAP technoLoGy sp. z o.o., warsaw; www.idap.com.pl
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Product of the future developed by a  consortium consisting of a  scientific  
organisation and entrepreneur 2015

Winner
the Ksw-800ne LonGwALL sheArer
the KsW-800ne longwall shearer, designed for mining low coal seams, consumes significant-
ly less electric energy than similar machines, thus contributing to the improvement of envi-
ronmental conditions. it also provides safer and more comfortable working environments for 
the operating team.
KomAG institute of mining technology, Gliwice; www.komag.eu
KoPeX machinery s.A., zabrze; www.kopex.com.pl

distinction
A comPLeX system of A bi-directionAL Ac-dc-Ac converter (45Kw-200Kw)  
for hiGh-Pressure PumPinG with bAcK-sPin controL
A solution dedicated mainly to the oil mining industry and pumped-storage power plants. 
the active back-spin control algorithm and active front-end converter, allow for a significant 
reduction of losses related to energy conversion and reduce energy consumption of the 
whole system.
institute of control and industrial electronics, electrical engineering faculty, warsaw uni-
versity of technology; www.isep.pw.edu.pl
twerd Power electronics company, toruń; www.twerd.pl

distinction
An environmentALLy-friendLy method for the reGenerAtion of coPPer  
chLoride Acidic soLutions used in etchinG of Printed circuits
this solution is unique in terms of both technology and economic benefits. the new reactor 
design offers a very efficient dispersion of oxygen that results in high efficiency and fast cop-
per oxidation rate.
institute of non-ferrous metals, Gliwice; www.imn.gliwice.pl
„mAtusewicz” budowa maszyn s. j., Gryfów Śląski; www.matusewicz.pl

distinction
PhenoLic resins for LAminAtes
cooperation between the institute of heavy organic synthesis ”BlAchoWniA” and lerG sA 
has resulted in new types of phenol formaldehyde resins with a highly-specialised applica-
tion properties being offered on the market. Apart from enhanced mechanical, electrical, and 
thermal properties, the resins contain significantly lower levels of harmful substances.
institute of heavy organic synthesis ”bLAchowniA”, Kędzierzyn-Koźle; www.icso.com.pl
LerG sA, Pustków; www.lerg.pl
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the Polish Agency for enterprise development (PArP) is a government agency that has been 
providing support to entrepreneurs since 2000. the objective of PArP is the development of small 
and medium-sized enterprises, i.e. establishing new companies, improving qualifications and 
increasing potential, strengthening the competitive position based on innovation and modern 
technologies, creating a business-friendly environment, and providing appropriate conditions 
for conducting business activity. While performing its activities, supporting entrepreneurs (as 
well as business environment institutions, local government units, state budget units, and higher 
education institutions), PArP uses state budget funds and european funds. Both before and after 
the accession of Poland to the european union, PArP has provided entrepreneurs with financial 
support as well as training and advisory support. in the years 2014–2020, PArP is responsible for 
the implementation of activities under three operational programmes: smart Growth, eastern 
Poland, and Knowledge education development.

PArP has a unique experience that goes beyond the transfer of eu aid to entrepreneurs. several 
years ago, the enterprise research centre was established at the Agency to conduct research 
on entrepreneurship, innovation, human resources, and services supporting business activity. 
the research results serve as the basis for assumptions to subsequent support programmes that 
respond to the identified needs of entrepreneurs. 

for support to be efficient, entrepreneurs must have easy access to information about such 
assistance. PArP runs the registry of the national sme services network (Ksu) centres, which 
offer advisory services to companies at each stage of business activity, starting from registration 
through efficient operation and management of the company to suspension or termination of 
activity. 

the enterprise europe network centre operating at PArP and cooperating with nearly 600 
member organisations from over 50 countries provides entrepreneurs with an opportunity to 
benefit from the european market. the centre offers free-of-charge, comprehensive services 
including information, training and consulting, mainly on european union legislation and policy, 
and on conducting business activity in Poland and abroad. membership in tAftie (the european 
network of innovation Agencies) guarantees constant access to the best practices applied in the 
leading european agencies providing support for innovation.

PArP implements the inno_LAb project in cooperation with the ministry of economic development. 
the project comprises organisation of events thus improving cooperation of enterprises with the 
science sector and with public administration. inno_lAB is also a laboratory of new instruments 
where new ways of supporting entrepreneurship are created with the use of experimental methods.

You are welcome to use our services!


