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Kawasaki Gas Turbine Europe GmbH (KGE) is dy-
namically expanding its business in the region of
South-Eastern Europe. Last year you opened an of-
ficial Romanian Office in Bucharest. What are your
future plans for further presence in the region?

First of all I would like to have a deeper knowledge about the energy rules in
Bulgaria, to identify the strategy of industrial sector and their energy needs. Also
I have to identify the local companies who can partner us in developing of co-
generation projects. This subject is quite sensitive and it is necessary to be in a
close relation with the consumers, to follow their needs and to create a project.

What are the key technological and user benefits of
your solutions? What makes your offer special and
unique?

The full technical information about our products is available on KGE website -
www.kawasaki-gasturbine.de.

But I want to accent on is the fact that we are manufacturing both types of
cogeneration technology: gas turbines and gas engines. Beside classic cogen-
eration projects (using natural gas) we are testing a gas turbine which can burn
hydrogen. We are very responsible to environmental problems.

In my opinion, an important feature of our solutions is they are not standard.
We customize our solutions according to the customer needs, according to the
site conditions. That is why we have projects in different industrial sectors.
Among the most challenging projects for KGE are hospitals, refineries, projects
located in touristic areas or near to seaside because of the salty air.

Together with our partners, we can provide not only the equipment, but a
solution for our clients. A solution for a cogeneration plant can start from pre-
feasibility study, then follow the concept and it the end - the entire concept
design. Then, we build up the power plant and also provide the long term ser-
vice and maintenance agreement.

KGE provides not only the equipment,

but a solution to the clients

You were among the exhibitors at the EE & RES
exhibition in Sofia for the first time. What was the
most interesting for the visitors, what products at-
tracted their attention? What are your impressions
on the Bulgarian market?

The Bulgarian market is very interesting. I am coming from Romania and I
know both countries had in the past same concept about energy approach,
technology, industry and so on. So, according to my knowledge and information
about Bulgarian market, I can see KGE finding a place in your market. Bulgaria
has potential, rules for energy efficiency, and is a member of EU. All these
reasons makes me confident about KGE good business future in Bulgaria.

For the visitors all our products were interesting because can be used in dis-
trict heating systems, in industrial sectors which processes require steam or
heat, in electricity production facilities. Also our hydrogen gas turbine develop-
ment is interesting for future development of smart community technology.

Cristian Athanasovici, Business Development Manager,

Kawasaki Gas Turbine Europe

�For all projects we stay close to the customers. Our
vision is to continue to help and support the customer
after the plant started up."

What are the most interesting projects of KGE in
Romania and the region?

Our projects in Romania, which are currently running, are in industry and in
district heating sector. KGE also has other 3 projects, all of them in industry.
But the most difficult project is a trigeneration plant for a chemical facility
plant. It is a real challenge for us, as we have to simulate the running of our
equipment in order to answer the request of industrial processes imposed by
the customer. The second big challenge of this project is its location. We have
to customise the design according to the site conditions. Together with our
partners, we are doing a state-of-the-art in order to respect the customer
needs and requirements.

In our region of activity we have 2 projects which are in a good development
process. One of the projects is in a cosmetic facility production plant and the
other one is in electricity production facility.

For all projects we have to stay close to the customers. We have to support
them with all information and knowledge in order to have, all together, a very
good project with high energy efficiency and high profitability. And after the
project is completed we are next to the customer to provide with maintenance
and service. Our vision is to continue to help and support the customer after the
plant started up.

How would you evaluate your experience and im-
pressions of working with your partners on these
projects?

We have very good experience with our partners. They are very skilled, very
flexible in solutions and more - they are open minded to adapt the solutions to
customer needs. We have some traditional partners with whom we work to-
gether to optimise our solutions and services. Often, after the plant start up or
during operation, we precise and improve small details which results in better
performance.
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As the connectivity and embedded intelli-

gence of smart devices becomes commonplace

across many industrial, commercial and domes-

tic applications, the Internet of Things is start-

ing to become engrained in our everyday lives.

From the ubiquitous smartphone and fitness

wearables to smart speakers, virtual assistants

and home/building automation devices/sys-

tems, smart energy networks to industry 4.0-

enabled machines and factories, even the de-

velopment of autonomous vehicles - all of these

are being enabled by the IoT, and soon it will

be hard to imagine life before the IoT era. Gart-

ner have predicted that there will be 20 billion

IoT-connected devices by 2020 - and that IoT

product and service suppliers will generate rev-

enues of $300 billion.

This explosion of billions of wirelessly connect-

ed devices demands technology infrastructure

that can handle massive increases in computing

power, storage and bandwidth, delivered by low

cost, compact and ultra-low power hardware. But

as these IoT devices collect more and more data,

how we treat and protect that data also becomes

more important - and a quick review of 2018 lists

of the top IoT trends according to Forbes, IBM

and IDG ComputerWorld reveals that security is

a common thread. Nicole Eagan, CEO of cyber-

security firm, Darktrace, told 2018�s Wall Street

Journal CEO Council Conference how a casino�s

high-roller database was hacked via a smart ther-

mometer in an aquarium in the lobby.

With the rapidly accelerating growth of IoT end-

points and increased concerns around security

breaches, design engineers are looking for solu-

tions that help reduce power consumption while

adding robust security. Enter Microchip, manu-

facturer of microcontroller, memory and semi-

conductor devices, with its new SAM L10 and

L11 MCU families. These 32-bit MCUsattempt to

solve these twin challenges by integrating a wide

variety of peripherals into the industry�s lowest

power MCU in its class, as well as incorporating

a broad array of hardware and software security

features, protecting against the dual risks of ex-

posing intellectual property (IP) and sensitive in-

formation.

This allows designers to develop secured ap-

plications without the battery constraints of less

power-efficient MCUs. The new MCU families

are based on the Arm Cortex-M23 core and run

at 32 MHz, with memory configuration of up to

64 KB Flash and 16 KB SRAM. They boast ultra-

low power consumption, as well as an enhanced

Peripheral Touch Controller and advanced ana-

logue features, withthe SAM L11 variant adding

integrated hardware security. They both come in

24- and 32-pin package options and are target-

ed for use across IoT and security, low power,

capacitive touch and general purpose embedded

control applications.

The SAM L11 features Arm TrustZone technol-

ogy, a programmable environment that simplifies

the implementation of security and provides

hardware isolation between certified libraries, IP

and application code. Microchip further enhanc-

es robust security by including chip-level tamper

resistance, secure boot and secure key storage

which, when combined with TrustZone technolo-

gy, provides a comprehensive security frame-

work that protects customer applications from

both physical and remote attacks. IoT nodes driv-

en by a SAM L11 provide strong resistance to

remote software attacks, thereby increasing reli-

ability and avoiding downtime of the critical func-

tions of the nodes. The chip-level tamper resis-

tance helps protect nodes from cloning and IP

theft.

Both MCU families offer the industry�s lowest

power consumption, allowing developers to cre-

ate extremely power-efficient designs. When

benchmarked for power consumption, the SAM

L10 received a ULPMark score of 405, 200% bet-

ter than its nearest EEMBC-certified competitor.

Built with proprietary picoPower technology to pro-

vide flexible power saving modes across all active

and sleep modes, the MCUs are supported with

power debugging and data visualiser tools to mon-

itor and analyse power consumption in real time.

This helps developers to rapidly optimise their sys-

tem design for lower power consumption, with sig-

nificant improvements in battery life.

They also feature Microchip�s latest-generation

Peripheral Touch Controller (PTC),allowing de-

signers to incorporate capacitive touch interfac-

es intotheir applications that offer best-in-class

water tolerance and high noise immunity. Four

times faster than the previous generation of PTC,

it provides highly-responsive and accurate touch

sensing and is supported by the QTouch Config-

urator and Modular Library, making it simple for

designers to add elegant touch interfaces to ap-

plications that provide an impressively smooth

and efficient user experience, even in the pres-

ence of moisture and noise, while maintaining

low power consumption. The touch interface

makes the devices ideal for a myriad of automo-

tive, appliance, medical and consumer Human

Machine Interface (HMI) applications.

Security is changing in the IoT era

Rich Hoefle,
Microchip Technology

With the rapidly accelerating growth of IoT endpoints and increased concerns around

security breaches, design engineers are looking for solutions
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After it successfully launched the European production of its Motoman robots at the
end of 2018, the Japanese technology group Yaskawa opened its new robot production
facility with European robotics development centre at Kocevje, Slovenia. The new facili-
ty takes up a total gross area of over 12 000 m2, 10 000 m2 of which are for production. It
offers capacity for the manufacture of up to 10 000 Motoman robots per year. Up to 150
new jobs are to be gradually created.

The official opening took place in April this year. The ceremony was attended by
numerous representatives of the Yaskawa management and politicians, including the
Slovenian Prime Minister Marjan Sarec, the EU Commissioner for Transport Violeta
Bulc and other officials from Slovenia and all over Europe. The construction of the facili-
ty took two years and an investment worth 25 million euro. The new manufacturing plant
will supplement the existing production facilities in Japan and China and will satisfy
about 80% of the European demand for Motoman robots, the company states.

�Slovenia and Japan are bound by a long tradition of economic cooperation. I am
convinced that this factory will further strengthen our cooperation in future. We will do
our best to ensure that Slovenia remains an attractive investment location�, Prime Minis-
ter Sarec said in Kocevje.

New standards for sustainability and efficiency
The factory in Kocevje will mainly manufacture the current Motoman GP series with a

payload of 7 to 225 kg. �The GP series includes compact and extremely efficient han-
dling robots for high-speed joining, packaging and general handling applications. �GP�
stands for �General Purpose�, also for diverse applications. The 6-axis robots are thus
true productivity drivers�, the company claims in an official press release.

�The new factory building fulfils stringent requirements regarding sustainability and effi-
ciency. The prerequisites for this were created in the planning phase with a software-
supported simulation of the building in the form of a �digital twin�. The �Building Information
Modelling� method � abbreviated to BIM � was used for the coordinated planning of the
whole building with all parallel works, and simulated in the virtual digital model prior to the
start of construction, then tested and corrected as needed�, the press release further says.

Response to the dynamic demand changes
The new plant is the third production facility of Yaskawa worldwide for the manufactur-

ing of Motoman industrial robots. With this investment the company is responding to the

Yaskawa opened a new manufacturing facility
in Slovenia

distinct rise in demand in Europe and the EMEA region.
�Our goal is to shorten supply chains and delivery times, to enable us to react faster to

regional market requirements and our customers� wishes � not only with the new plant,
but also with a major European robotics development centre�, Masahiro Ogawa, Execu-
tive Officer of Yaskawa Electric Corp. and General Manager Robotics Division, ex-
plained.

�With this investment we want to further strengthen direct contacts to customers in Eu-
rope and work even more closely on the path to Industrie 4.0, not least through first-class
customer service�, Bruno Schnekenburger, CEO & President of Yaskawa Europe, added.

Strengthening European operations
With over 430 000 installed units Yaskawa is one of the largest global companies in

the field of industrial robots. It is also a leading international supplier of drive, automation
and control technology, as well as components for the generation of alternative energy.
Employing a workforce of over 1900 at various European locations, Yaskawa Europe
headquartered in Eschborn, Germany, recently generated annual sales exceeding 600
million euro, the company website announces. Approximately 300 people are currently
employed at Yaskawa�s European Robotics Division, whose head office is located near
Munich. Yaskawa has maintained its own subsidiary in Slovenia since 1990.

The company discloses it is pursuing an ambitious expansion strategy in Europe. In
relocating its technological know-how and production competence from Asia to Europe,
the company, founded in 1915, is consciously acting against the international trend.

�Current investments in Slovenia, similar to those recently made in Germany, France
and Sweden, constitute a strategic element of the Europe initiative of the Yaskawa
Group, as anchored in our global corporate goals �Vision 2025�, Manfred Stern, Region-
al Head Yaskawa Europe, explained.

�Expanding our production capacity will enable us to further improve the supply chain,
shorten our lead times and enhance the service for our European customers,� Manfred
Stern, President and CEO of Yaskawa Europe, clarified. He added that �Yaskawa�s
Cumbernauld plant (Scotland) for servo drives and inverters will continue to operate at
current level of utilization and remains to be a vital element of Yaskawa�s manufacturing
footprint needed to support the growing demand for drive products from Yaskawa in
Europe�.

Photos: Yaskawa
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The term OLED (organic light emitting diode) is becoming increasingly common in
everyday life, for example with smartphones, which are often equipped with the currently
popular AMOLED technology (active matrix OLED). This displays a maximum resolution
on the smallest active area. Retailers and specialist stores are also increasingly adver-
tising OLED equipment � with even sharper images and more true-to-life colors. Smart
watches glow in vibrant colors and deliver high contrasts, smart home displays offer
aesthetic visualization and touch benefits. AMOLED technology has long since con-
quered the consumer sector and is now being used in more and more applications.

For some time now, passive matrix OLED (PMOLED) displays have also been hugely
popular, for example in the industrial sector. Vibrant colors, unique contrasts, and high
resolutions as well as a slender design make them interesting for product developers of
industrial applications, especially when used as a replacement for a passive LCD dis-
play to enhance the application�s aesthetic appeal.

Structure and colors of PMOLEDs
A PMOLED consists of several layers. An anode represents the organic layer, the

cathode is arranged in rows at right angles to the anode. Both of these layers have a
strip-like structure. Actual control is achieved via both the anode and the cathode line,
which activates the OLED at the respective intersection points and generates light.

PMOLED sizes range from less than 1 inch to 5.5 inches. In addition, they also enable
an alphanumeric and graphic dot matrix resolution. The background of the displays is
always black, while the pixels can be displayed in yellow, blue, white, amber, sky blue,
and green. Unlike AMOLED technology, however, the developer must determine a color
when selecting the PMOLED.

Advantages of Design-In-Process
Key points speak in favor of a PMOLED. One factor is the low installation height of the

displays. Self-illuminating technology eliminates the need for backlighting of the display
module. As a result, it consists only of the front and rear glass, thereby reducing the
thickness of the LEDs by a few millimeters.

Further advantages are the �around-the-clock� angle of view and the high contrast.
The PMOLEDdisplays the same high contrast (2000:1) from all sides, which is why there
are no preferential angles of view. This is particularly useful if, for example, a status
display is controlled or read out by one or more users from different angles.

Moreover, the PMOLED is extremely energy efficient and provides a basis for low-
power applications. Only the pixel that is actually intended to light up consumes power,
while the non-luminous pixels remain inactive.

PMOLEDs are sensitive
Before deciding whether a PMOLED is suitable for the respective application, it is also

necessary to consider the weaknesses of the technology. These include, above all, the
lifetime and burn-in effects. The service life of a PMOLED can be severely limited by
various influencing factors, as the material reacts very sensitively to oxygen and mois-
ture as well as constantly high temperatures. A PMOLED is therefore not really suitable
for use in direct sunlight. Burn-in effects, i.e. the burning of phosphor into the screen,
can occur if the display permanently controls the same pixels. A varied and homoge-
neous control is required to avoid this problem.

The cost factor also plays a significant role. Since the production of the display is very
complex, a PMOLED still requires higher investment than, e.g., a passive LCD.

More aesthetics for many applications
PMOLED technology is suitable wherever the

design should be aesthetically more appealing
than that of a passive LCD. It is ideal for meter-
ing, as status displays for gas, electricity or wa-
ter meters only require a selective display.
PMOLED technology is also a suitable option

for thermostats, white goods or applications with smaller, selective displays. PMOLEDs
are not (yet) suitable for 24/7 status displays due to the service life of the technology.
Despite the still existing obstacles, PMOLED technology is gaining in popularity. The R&D
departments of suppliers are continuously working on ways to extend the service life,
minimize burn-in effects, and increase resolutions. The consumer market is definitely an
incentive for the development of new OLED properties � be it through flexible OLEDs (e.g.
smart watches) or transparent OLEDs (metering), which are also becoming increasingly
popular in the industrial sector.

To cover the complete PMOLED portfolio, Rutronik works closely with the renowned
OLED supplier Raystar. Its extensive standard portfolio includes alphanumeric displays
in sizes from 8x2 to 20x4 rows and columns as well as in all color variations. Raystar
and Rutronik also offer graphic COG (chip on glass) and COB (chip on board) PMOLEDs
in sizes ranging from 0.49 inches to 5.5 inches. All standard products can be customized
and open up countless possibilities of the Design-In-Process that go far beyond the
standard functions. In the next few years, the development in the field of PMOLEDs will
show what is possible here � from trend technology to the replacement of passive LCDs.
PMOLEDs already have a great influence when it comes to developing the design and
are a real eye-catcher for all visualization topics.

Passive Matrix OLEDs
A world of contrasts and colors

Vincenzo Santoro, Rutronik
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The platform Balkan Green Energy News, supported

by the Center for Promotion of Sustainable Development

in the Balkan region, recently announced that Croatia is

currently retrofitting public lighting in 32 municipalities

under a large-scale project called Newlight. The initia-

tive, implemented by the Regional Energy Agency of the

North-West Croatia (REGEA) and two Croatian counties

(Krapina-Zagorje and Zagreb), plans to eventually mod-

ernize the public lighting infrastructure in all the 57 mu-

nicipalities that joined the project through signing agree-

ments with the counties in 2015.

The retrofit has so far managed to secure EUR 22 mil-

lion (162 million Croatian kuna � HRK) in investment in

public lighting in the first 32 administrative units. As a

result, electricity savings worth EUR 2,2 million have

been reported so far. �The project has also created tools

that facilitate data collection, energy audits, and Energy

Performance Contracting (EPC)�, the news platform fur-

ther informs.

Project presentations are being held in northern Bos-

nia and Herzegovina (BiH), Serbia and North Mace-

donia, which aim to showcase the campaign as a posi-

tive model for further lighting and energy efficiency

projects implementation not only in Croatia but in South-

East Europe in general.

Objectives

The Newlight project was successfully registered un-

der the European Investment Bank (EIB)�s ELENA pro-

gram in October 2015 by REGEA based on the agree-

ments between the municipalities and the two Croatian

counties. Since then a 710 000 euro grant has been se-

cured for the preparation phase of the project with the

obligation at least EUR 15,8 million in investment to be

secured over the next three years.

Newlight is aimed at the modernization of public light-

ing systems in all of the 57 participating municipalities.

The project is focused on increasing the energy efficien-

cy of lighting by replacing lamps with more efficient tech-

nologies and implementing advanced controlling and

management systems. Reconstruction of lighting poles

and replacement of power cables is also planned as a

part of the project activities. It is estimated that energy

and cost savings of 60% can be achieved through im-

plementing the retrofit.

Croatia modernizes public lighting in
57 municipalities

�Electricity consumption will be reduced by about 22,2

GWh per year. Modernization has been carried out or is

under way on 54,830 lamps, which represents about

76% of the total number of lamps in the area of munici-

palities involved in the project. Total energy savings are

estimated at 22 GWh and reduction in installed capacity

at 5,113 kW.

The annual reduction of costs through electricity sav-

ings alone is estimated at more than EUR 2,2 million,

and there are significant savings in maintenance that

are not monetized. CO2 emissions will be reduced by

5200 tons per year�, Balkan Green Energy News reports.

Financing schemes

The Newlight project was completed in October 2018.

So far a total of EUR 22 million in investment has been

initiated in the two Krapina-Zagorje and Zagreb coun-

ties. As previously mentioned the reconstruction of pub-

lic lighting has been initiated in 32 of the municipalities.

The other 25 found financial indicators poor and decided

to wait and use European Structural and Investment

Funds (ESIF) for the modernization.

�Out of the 32 municipalities, 16 used EPC to finance

modernization, 10 funded modernization under the tradi-

tional contract for the purchase of goods, 5 used lease

agreements, and 1 used the design and build model.

All investments under the Newlight project were imple-

mented without any kind of grants or subsidies which is

quite unique for energy efficiency projects in Croatia.

EPC contracts developed within the Newlight project are

recognized in the country and all across South-East Eu-

rope as the most transparent, robust and complete doc-

umentation of its kind so far�, the Balkan Green Energy

News platform announced.

Investment activities

REGEA organized and conducted public procurement

for the completion of detailed energy audits of public

lighting for local authorities as a precondition for carrying

out investment activities. Over the 2015-2018 period

REGEA coordinated and jointly implemented with its

subcontractors the following activities:
n The screening of the current state of public lighting (in

all 57 municipalities, using the methodology created by

REGEA, more than 72 000 lights were screened).
n The preparation of action plans for the reconstruction,

modernization and management of public lighting (based

on the action plans, decisions were taken on the opti-

mum scope of the reconstruction and financing models).
n The preparation of tendering documentation (three ba-

sic types of procurement documents were developed:

Design and Build, EPC, and Public-Private Partnership -

PPP).

Opportunities on a national scale

The Newlight project set a new standard for document-

ing project activities and procedures such as energy au-

dits and EPC contracting. This new standard is now

widely used in Croatia.

A GIS based application was also developed specifi-

cally for the purpose of the Newlight project. The tool

created by REGEA was aimed at facilitating inventory

data manipulation and making this process more effec-

tive.

�The GIS based application is now widely used by en-

ergy auditors for data collection in other street-lighting

reconstruction projects. The Newlight project has a may-

or impact on the development of the EPC market in

Croatia and South-East Europe�, the news platform fur-

ther informs.

The good practices that arised with the implementa-

tion of the project are now evolving into a national

scheme which is planned to function as a combination of

the European Fund for Strategic Investments (EFSI) and

ESIF and will be funded by innovative financing instru-

ments.

�The proposed national investment platform of public

lighting modernization envisages establishing a finan-

cial instrument for financing the real estate sector (ESCO

service providers) by ensuring quasi equity, guarantees

and similar financial products as well as co-financing of

a monthly fee (payment) for public bodies. In the second

half of 2018, EPC contracts developed under Newlight

project were already widely used by other Croatian cities

in their new projects�, Balkan Green Energy News sum-

marizes.
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Design of system cooling using DC axial fans -
Part I

ZoltӚn Kiss

Sales manager - Eastern Europe

e-mail: z.kiss@endrich.com

Claudius Klose - senior product manager of
electromechanics components
Zoltan Kiss - export manager -

Endrich Bauelemente Vertriebs GmbH

Cooling has a key role in today`s electronics, as the life-
time expectancy of passive and active components is highly
dependent on the way of transferring the heat generated by
their electric current towards the surrounding environment.
In some cases the properly designed PCB and using a heat-
sink provides adequate surface to remove the heat emitted
by the components, in other cases the system needs active
cooling e.g. by forced flow of air. The design of cooling is
often not part of the functional design of the electronic devic-
es, however this has to guarantee the reliable primer func-
tionality. Usually a fan used without proper selection may
result in oversized mechanical measures, or - in worst case
- undersized cooling efficiency. Today`s miniaturization
trends make not possible to unnecessarily enlarge enclo-
sure size, while the competition does not allow produce un-
reliable products. Therefore cooling design cannot be start-
ed early enough, just like without proper circuit protection,
no electronics device can provide its primer functionality for
long time without sufficient cooling. Our article is about some
important selection criteria of the proper fan depending on
the application conditions.

When the heat of a device should be removed, the heat is
transferred on one of the three ways:

1. The heat may leave through thermal conduction, when
the heat source is in direct contact with another heat con-
ductive material such as the PCB, heatsink or chassis

2. Through radiation, when the generated heat is directly
transferred to the environment as an electromagnetic wave.

3. Through convection, when the heat is released by the
flow of warming particles of the surrounding medium to the
atmosphere.

The last way acts the most important role in active cooling
of electronics systems. Convection may be natural, when
the flow is generated by temperature difference, or forced,
when the stream is created by external force such as the
rotation of an impeller. Forced convection is extremely ef-
fective towards the cooling of electrician devices, either pro-
vided by high volume airflow of axial fans or high pressure
air of radial blowers.

The most important design aspect is to leave sufficient
space for this flow around the most heat-critical parts con-
cerned, the fan and its power supply, paying special atten-
tion at least of the proper air-intake and exhaust vents. If
these criteria are taken in consideration during functional
design, an important step is taken into the direction of reach-
ing the maximum performance of the application and to
avoid later stage compromises between functionality and
sufficient cooling.

When using forced convection the most of the heat gener-
ated by the components leave the system on the following
way:

1. Heat generated on the component -> 2. Heat convec-
tion from component to surrounding air particles inside the
chassis -> 3. Discharge heat with the airflow

(2) may be supported by providing large surface area on
the component or increasing the volume of air flow. In former

case we have a choice to use a larger component or attach
a heatsink, in latter case either reduce component density,
using larger air-intake or using more fan or higher speed
could be solution.

When applying active air cooling it is possible to suck
warm air out of the chassis or blow in cold air to the compo-
nents. Although in these solutions nearly the same volume
of airflow can be used for cooling, both arrangements have
their own advantages and disadvantages. Air drawn into the
fan flows laminarly providing uniformly distributed particle
velocity in the chassis, therefore no hotspots and stagnant
air are present. The air exhausted by the fan becomes tur-
bulent, which offers twice as better heat dissipation than in
laminar flow with the same volumetric flow rate. But this tur-
bulent zone is concentrated near the exhaust of the fan and
due to possible recirculation a huge loss in airflow may hap-
pen inside the chassis if the air velocity profile is not well
defined and the air flow path is not developed by using huge
vents and air bafflers. During design it is advisable to use
the natural convection as well, warm components should be
placed above cool ones, huge components should not block
the airflow from small ones.

The exhaust fan sucks the warm air out of the chassis,
which reduces the air pressure of the enclosure, causing
dust drawn into the housing with the air going in through of
the vents and holes. This may be accumulated and deposit-
ed on the components causing reduced convection and pre-
vents effective cooling. If exclusion of dust is required, it is
better to use a fan pushing cold air into the chassis, where
an inlet filter may offer good protection against dust. As in
this arrangement there will be slightly higher pressure inside
the enclosure, which prevents airborne dust to penetrate
through holes and vents. The filters should be replaced time
to time to avoid dust accumulation, which may prevent air-
flow, therefore causing even bigger problem than the dust
would create inside the enclosure. The other advantage of
this arrangement is that the room temperature air does not
stress the bearings as much as the warm air at exhaust
types of fans, which results in 2-3 times higher lifetime.
Some small drawback is caused by the own heat dissipation
of the fan motor, which slowly warms up the incoming air
and therefore reducing the cooling efficiency. For the same
reason it is the best to place the most heat critical compo-
nents near the inlet and the highest temperature ones near
the outlets.

Before going deeper in required air flow calculations, it is
very important to decide about the geometry of the used fan.
When requiring high volumetric airflow, it is advised to use
an axial fan, in case we have to overcome a high static pres-
sure a radial blower can be used. As this article is about
axial DC fans, we do not detail the selection of radial blow-
ers, in case it is necessary to increase the pressure, we
choose other methods such as e.g. using multiply axial fans
in serial arrangement.

Although the proper fan selection depends on many fac-
tors, at first stage in designing a forced air cooling system is
to determine the required air flow volume. This is primarily

defined by the total heat generation of the system, and the
allowed maximum temperature rise.

In order to calculate the required airflow Q [m3/min] we
need to obtain the following values:

� The power dissipated within the system (worst-case
estimation) : Ploss [W]

� The k constant describing the packing density of the
components that prevent the free flow of air (k=80-95 rare
placement, k=60 dense components)

� The maximum allowed temperature rise that is defined
by the operating temperature range of the used components
( ∆T )

Where,
Q: required airflow [m3/min]
cp: heat capacity of the air at constant air pressure: 1007 J/

(kgK)
ρ: air density: 1.2 kg/m3 @ 25 Co

Taking the usual experimental values of the constants in
consideration the formula of the required airflow may be sim-
plified like this:

In practice this means that a system dissipating 200W re-
quires 0.5 m3 airflow a minute to keep at maximum 20 Co of
temperature rise. Although this theoretical calculation pro-
vides exact volumetric airflow requirement, it does not give
adequate answer for the practical problem, whether the se-
lected fan will provide this airflow or not, since it does not
hold enough information about the interaction between the
fan and the system to be cooled.

This will be discussed in the second part of the article se-
ries...

To be continued...

[m3/min]

fig. 1. Exhaust fan:  sucking warm air out of

the chassis
fig. 2. Forced convection by pulling cold air

into the chassis
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With the transformation of Industry 4.0 from a vision-

ary concept to a new production standard the develop-

ment trends in the Manufacturing Execution Systems

(MES) and Manufacturing Operation Management

(MOM) solutions segments are increasingly defined by

innovative technologies such as the Internet of Things

IoT), cloud computing and big data analytics.

The MES/MOM platforms evolve thanks to the almost

unlimited data flow from and to production systems, set-

ting new criteria for added value, operational efficiency

and quality control. More and more industrial companies

are willing to invest in a new-generation of production

management software solutions that offer greater trans-

parency and traceability to business processes com-

bined with a comprehensive set of tools for ensuring

timely and adequate decision-making. The European

market of MES solutions is dynamically developing in

line with the global trends of expansion in this field. The

market in the South-East region faces equally fast trans-

formation resulting in more and more local companies

developing and implementing MES solutions. Manufac-

turing Execution Systems are also one of the most

sought solutions for optimizing the business operations

in the Bulgarian industry, a current global survey shows.

Every second chief executive officer (CEO) in the Indus-

trial, Manufacturing & Automotive (IMA) sector in the

country considers investing in such a technology. The

Bulgarian companies designing and providing systems

in this field are becoming more and more numerous,

adding strong competitiveness, costs-benefits estimation

and product diversification to the market equation.

Global technology trends

According to a global survey conducted in 2018 by Ab-

erdeen Research, more than 55% of international pro-

duction companies that participated in the market study

claim they have to deal with too many problems having

negative impact on operational efficiency. As such, re-

spondents point out the losses of materials and resourc-

es, production delays and stops, defected batches, the

need to remanufacture defective products, etc. 45% of

the surveyed companies say their operating costs are

too high and 64% are under constant pressure to reduce

total manufacturing costs. As an additional, complicat-

ing factor, manufacturers take into account the need to

make real-time critical decisions during manufacturing

operations or the so-called short decision-making time

windows. According to Aberdeen Research, the most

popular solution for improving the efficiency, traceability,

visibility and quality control of manufacturing operations

are the MES systems or their evolutionary technological

successors � the comprehensive operational production

management platforms. Large international companies

are 50% more interested in investing in MES systems

than small local businesses and 76% more ready to de-

ploy MOM systems in their production. Their propensity

to buy such platforms corresponds to the growing de-

mands of the global industry in line with the Industry 4.0

concept.

According to Aberdeen Research, the market of MES/

Manufacturing Execution Systems Market
in Bulgaria

MOM solutions is changing due to this ubiquitous trend,

with a distinct evolution at the architecture level of the

automation traditional pyramid to more flexible embed-

ded systems with service-oriented architecture and self-

learning capabilities.

A solution for the IMA sector in Bul-

garia

50% of the chief executive officers (CEOs) of compa-

nies in the Industrial, Manufacturing & Automotive In-

dustry (IMA) in Bulgaria see the technology implementa-

tion of manufacturing execution systems (MES) as the

next point on the agenda at present, according to the

Bulgarian CEO Survey, part of the 22nd Annual Global

CEO Survey conducted by PwC (PricewaterhouseCoo-

pers). 68 Bulgarian business leaders completed the lo-

cal survey and 1378 CEOs were interviewed in 91 coun-

tries globally.

11% of the IMA CEOs globally also think so.

The second technology segment that IMA CEOs in

Bulgaria unanimously state to be currently pursuing is

predictive maintenance of assets and products (100% of

Bulgarian CEOs vs. 19% on a global level). This is in

clear alignment with the overall tendency expressed by

the Bulgarian business leaders to look for organizational

growth by ensuring operational efficiencies, the research

claims.

�Both types of solutions are ranked top of mind by the

IMA CEOs in Bulgaria and relatively lower by their glo-

bal counterparts, which might be an indication that on a

global scale these are already in place and we are catch-

ing up in the utilisation of such technologies, which are

considered industry standards already�, the survey says.

�Automation, robotisation, digitalization, industrial In-

ternet of Things, augmented reality, robotic process au-

tomation� are no longer mere words for the Industrial,

Manufacturing & Automotive (IMA) sector, but spring the

CEOs into action now�, the authors add.

Current technological development

Manufacturing execution systems (MES) are used for

management, monitoring and synchronization in the im-

plementation of physical processes in real time related

to the transformation of raw materials into work pieces

or finished components and products. They coordinate

the performance of work tasks in a specific order with

respect to production schedules and enterprise-level

management systems. MES applications provide feed-

back on technological processes, while facilitating trace-

ability at component or material level, and integrate with

archive data for the history of process execution over

the course of production cycles.

Operational Production Management (MOM) is a meth-

odology for the overall management of production pro-

cesses in order to optimize performance. Different types

of MOM software platforms for manufacturing manage-

ment, performance analysis, quality control and interop-

erability, as well as HMI solutions, are currently avail-

able on the market.

Among the basic features of these next-generation pro-

duction management solutions are the standard-based

integration with ERP systems for resource planning and

traditional industrial automation tools, as well as their

improved architecture based on a configurable and ex-

tensible platform. Other advantages of today�s MOM so-

lutions are: standardized model of production data man-

agement; advanced tools for modeling, visualizing, opti-

mizing, updating and harmonizing business processes

globally; event management options that allow for col-

lection, storage, data analysis, and real-time response
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to different production events; as well as the use of the

same software product for the management of produc-

tion, maintenance, quality control and inventory.

The MES abbreviation appeared in the mid-1980s, and

a little later the MOM acronym entered the industry, de-

scribing a more extensive functionality of production

management systems, architecturally based on the ISA-

95 international industrial automation standard.

While the field of action of the two types of platforms

largely coincides, apart from the various aspects of pro-

duction, MOM solutions further emphasize quality con-

trol, maintenance and inventory.

Evolution of the MES architecture

MES are computerized systems that provide all the

necessary information for making timely and adequate

decisions about optimizing production efficiency. MES

platforms operate in real time and provide management

of multiple aspects of manufacturing processes includ-

ing configuration, staffing, machinery and equipment,

maintenance and service. They cover various functional

areas, such as life cycle product management, resource

planning and scheduling, ordering and order execution,

performance analysis and critical event response policy.

As a result, MES systems collect big data about produc-

tion processes, allowing predictive modeling of different

scenarios. This is particularly important in a number of

industries subject to strict quality and safety regulation,

such as the food, beverage, pharmaceutical, cosmetic

and chemical industries, where accurate tracking and

documentation is legally required.

In functional aspect MES solutions appear intermedi-

ate between ERP systems (for resource planning) and

SCADA platforms, although in practice the boundaries

between the technologies are often blurred. Various in-

dustrial organizations such as MESA International have

been established to assist the MES deployment and op-

eration worldwide. Increasingly, the functional scope of

MES systems is overlapped and upgraded by the com-

prehensive MOM platforms for operational production

management, experts say.

Development of the MOM methodology

Modern MOM platforms combine production manage-

ment tools, efficiency and performance analysis, quality

control and compatibility, and human-machine interface.

They provide detailed and clear visualization of compre-

hensive data (in real time and chronologically) about pro-

cesses, equipment, employees, facilities, orders, sup-

plies, and so on. Flexible organization of the manage-

ment platform is possible both at the machine or produc-

tion line level and at the factory level, and even at an

enterprise level when a broad global network of subdivi-

sions and business units is at place. The methodology

for comprehensive operational management of produc-

tion is constantly evolving under the latest technology

trends in the industry, filling the missing functional areas

among the other types of system management architec-

ture. Contemporary MOM solutions provide seamless

system integration, facilitate communication and interop-

erability between the staff representatives, the staff and

the equipment, and between the different elements of

the production equipment network. These platforms also

ensure a high level of security for the manufacturing sys-

tem, defining roles, responsibilities and levels of access

to control functions and critical information, merging with

corporate IT security systems. Other important features

of today�s MOM solutions are: unified asset manage-

ment and production models in a shared database; a

unified database for archiving and chronological track-

ing of all elements of the production network; enhanced

visualization capabilities, and even mobile functionality.

Modern MOM systems support a wide array of graphical

user interfaces, web-based and mobile applications that

allow extreme flexibility in platform access and manage-

ment of desktop and mobile devices.

Trends in the MES segment

Digitized production systems in smart factories today are

data-driven. The processing of big data leads to the cre-

ation of a new business value consisting of improved as-

set management, easier inventory management and more

systematic tracking, co-ordination and monitoring of pro-

cesses, materials and components. The evolution of MES

platforms in the context of Industry 4.0 requires the adop-

tion of concepts and technologies such as cloud comput-

ing, Big Data, Internet of Things and Industrial IoT.

Advanced intelligent machines, new forms of additive

production, the next generation of robots and cobots im-

plemented in the enterprises worldwide, connected devic-

es, smart sensors, artificial intelligence, cyber-physical

systems, and the industry-oriented approach of Industry

4.0 radically transform global manufacturing practices.

New forms of interaction, exchange, collaboration and co-

ordination between information, technology, people, ma-

chines, ecosystems, industrial processes and knowledge

are needed. Therefore, logically, MES platforms are be-

coming more and more connected and intelligent.

According to a recent Transparency Market Research

(TMR) report, including an in-depth study of MES sys-
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tems trends and segment forecasts over the period

2017-2025, the MES market will grow to over 18 million

USD in 2025 with a combined annual growth rate

(CAGR) of 11,2%. As the main drivers of this growth

market analysts outline the improvement in global eco-

nomic conditions and the pressure on manufacturing in-

dustries to continually increase the efficiency of techno-

logical and business processes. As a result, there is an

increased demand for automation tools, aimed at higher

efficiency and quality of production. Specialists expect

the MES market to grow significantly over the forecast

period in response to the need of efficient implementa-

tion of complex manufacturing processes and tightening

of regulatory requirements in a number of key for the

global economy industries. Among the leading client

sectors are the food and the pharmaceutical industries,

according to Transparency Market Research. Other pro-

cess industries with growing demand for MES systems

are the oil and gas industry, the paper and pulp sector,

the power sector, the potable and waste water manage-

ment, etc.

MES products and services are becoming more and

more popular in the automotive, aerospace, electronics,

electrical and medical devices industries, metalworking,

machine building, mining. The drive to digitize produc-

tion and introduce a paperless administration of busi-

ness processes in countries such as China, India and

Brazil gives additional impetus to the global market of

MES solutions.

Among the leading trends in the segment are the

cloud-based MES platforms, increasingly demanded in

discrete industries. The use of MES systems as-a-ser-

vice is the next logical step in the evolution of automa-

tion technologies in process industries, experts explain.

A popular trend is also the integration between MES and

ERP platforms and PLM systems for product lifecycle

management.

Increased applications of universally compliant open

source MES systems provide an alternative to the ex-

pensive development of proprietary software products

for enterprise management, developed by the enterprise

itself. Increasingly, MES systems also include IoT, IIoT

and cloud connectivity, mobility, and real time big data

analysis functions.

Development of MOM platforms

Modern MOM platforms combine complex systems for

archiving operating data and databases with real-time

processing and analysis capabilities, asset management

tools, quality control, planning and production schedules,

offsite automation, etc.

The challenges in terms of industry digitalization re-

quire the adoption of new technologies in the methodol-

ogy of comprehensive operational management of pro-

duction, oriented towards speed, flexibility, efficiency in

process implementation, database work and collabora-

tion. New technology approaches allow for better visibil-

ity of business processes, help reduce the number and

duration of unintended manufacturing breaks and down-

times, and optimize real time decision-making.

Another recent Transparency Market Research study,

focusing on current and forecast trends in the manufac-

turing operations software segment during the 2018-

2026 period, identifies MOM solutions as an innovation

which helps manufacturing companies improve their ef-

ficiency, revenue, and competitiveness. Market analysts

define MOM platforms as an improved version of MES

systems that provide a wide range of additional function-

al tools.

According to the survey, the MOM software and ser-

vices market is expected to grow at a combined annual

growth rate of 9,6% till the end of the forecast period and

to exceed 15,5 mln. USD. The main reason for this

growth are the increasing requirements for quality and

compatibility of products on a national and global scale,

experts explain. In this segment there is also a growing

demand for cloud-based MOM solutions, and specialists

estimate that the proportion of such systems will be

greater than that of conventional MOM platforms by

2026. Most demanded remain the specialized tools for

process management and inventory management. Grad-

ually increases the deployment of products and services

for operational production management in small and

medium-sized enterprises, according to Transparency

Market Research.

This trend will continue till the end of the forecast peri-

od, TMR experts predict. In large manufacturing compa-

nies there is also a steady increase in MOM deployments

due to the growing adoption of digital technologies and

the increasing need of processing big data.

In 2018, the largest revenue from sales of MOM plat-

forms was registered in the pharmaceutical and health-

care sectors. Other leading client industries are automo-

tive, chemical, food and bottling. Regions with greatest

market growth potential are North America, Europe and

the Asia-Pacific region.

Continental Romania gets its
Timisoara plant ready for

Industry 4.0

The Automotive parts supplier Continental Ro-

mania is investing 1,9 million euro in the implemen-

tation of a fully automated storage system at its

electronic components plant in Timisoara, local

media reported.

„Acquiring this innovative system and the deci-

sion to invest 1.9 million euro in modular and ultra-

modern storage equipment came with the weigh-

ing of the benefits it provides us“, Continental Timi-

soara production unit manager Ralf Luchs further

disclosed.

The system is managed through robots collect-

ing and stacking product boxes inside a metal

frame. The battery-operated robotic units then re-

arrange and deliver them automatically to dedicat-

ed lifting stations, Continental Romania elaborated.

„This system spreads on 1000 square meters

and contains 42 500 boxes. Its installation ensures

50% reduction in the total surface area originally

used for this purpose and provides faster, more

ergonomic and cost-effective services at a much

lower cost. Its integration is another step that the

Timisoara plant is doing towards the 4.0 industry“,

the company said.

Photo: Continental

A Nis conference focused on free
zones in the fourth industrial

revolution

The ways of adjusting the free industrial

zones in accordance with the requirements of

the fourth industrial revolution was one of the

leading topics during the XXIV International Sci-

entific Conference „Regional Development and

Demographic Flows of the Countries of South-

East Europe“, which took place on June 21 2019,

at the Faculty of Economics of the University of

Nis. The report „Free Zone in the Fourth Industri-

al Revolution“ prepared by Dr. Dragan Kostic and

Aleksandar Simonovic was presented in front of

over 100 scientists and participants from Serbia

and abroad.

Among the other discussion areas of the con-

ference were: theoretical and methodological

problems of regional development, the strategic

basis of regional development policy, current de-

mographic processes and other issues of regional

development and demographic flows.

Photo: Free zone Pirot
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More than 190 companies from Bulgar-

ia, Turkey, Italy, Germany, Poland, Hun-

gary, Romania, Austria, the Czech Re-

public and Greece presented their latest

products and technologies in four exhibi-

tion halls at MachTech & InnoTech Expo

2019 which took place between 15th and

18th of April this year. They showcased

the offers of over 400 global trade marks

on a total area of 10 000+ square meters.

Companies from Austria and the Czech

Republic took part in the event with col-

lective booths where smart technologies,

innovative machines and maintenance

tools were highlighted.

Apart from Bulgarian and foreign manufacturing com-

panies, many suppliers, distributors, importers, business

delegations, innovators and visitors from specialized

schools participated in the eleventh edition of the trade

fair. The Taiwan Trade Center also organized a busi-

ness visit during the forum. The representatives of the

visiting companies were mainly interested in machine

building.

�Bringing together business representatives from Bul-

garia and abroad, the forum has become an internation-

al platform for business development, networking and

establishing new markets�, the organizers from Inter

Expo Center said.

The attention of the visitors was attracted by different

models collaborative robots and mechanical arms, de-

signed to perform precise and monotonous activities

that are of paramount importance both in the metal-

working and machine building sectors, as well as in the

food, medicine, pharmacy and precision electronics in-

dustries. Many concepts for the �Factory of the future�

were also demonstrated at the event. Among them was

a solution for remote machine maintenance and remote

operations.

This year the halls of MachTech & InnoTech Expo

hosted some of the largest manufacturing machines in

the sector. Among them were a new-generation solid-

state laser, an innovative tubular laser, and wire electro-

erosion machines for the metalworking. Parts of the ex-

position were also a two-spindle turning and milling cen-

ter and high-tech lathes with robotic pallet stations. The

demonstrated lathes and CNC machines impressed the

guests not only with their size, but also with their techno-

logical capabilities and flexibility in the production pro-

cess.

Various 3D printers specialized in creating fine details

and applicable in education, jewelry making, dental med-

icine and other fields were also showcased at the exhibi-

tion. The companies presented a variety of metal parts

and end-use units, functional prototypes and spare parts

as well.

The organizers reported that more than 5600 visitors

attended the event. Among them were students from the

Technology School Electronic Systems (TUES), associ-

ated with the Technical University-Sofia, who had the

opportunity to watch in action the software of large ma-

chines for casting fine parts. The students were also in-

troduced to the applications of modern robots designed

for the needs of different industries.

The next edition of the international trade fair will take

place between 6th and 9th of April, 2020.

MachTech & InnoTech Expo 2019
showcased novelties in robotics,

automation and 3D printing Chinese Minth Automotive will
manufacture aluminum parts in

Loznica

In the beginning of April 2019 the Chinese

manufacturer Minth Automotive Europe started

the construction of a production plant for alumi-

num car parts in Loznica, western Serbia. The fa-

cility will create about 1000 new jobs and will

be built in two phases. The company is investing

100 million euro in the new manufacturing unit,

the Development Agency of Serbia (RAS) report-

ed.

„The new Chinese investment in Serbia will

be a milestone for Loznica, and it is of a great

importance for Serbia in general“, said President

Aleksandar Vucic, who attended the ceremony

marking the beginning of the construction. He

pointed out that he expected more Chinese in-

vestments in the country in future and more sup-

port from China for the economic development

of Serbia.

The Minth Group carries out operations in

more than 30 locations in China, Thailand and

Mexico. The company supplies to a number of

global car manufacturers. It holds more than 80

percent of global market share in the segment

and exports its production to Australia, Europe,

North America, Japan and Southeast Asia, RAS

further informs.

Photo: RAS
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Robotic technology has a long tradition in Slovenia.
The history of robotics in the country begins with the
early models Goro and Roki and leads to a great num-
ber of contemporary development platforms and indus-
trial applications. The sector began its dynamic advance-
ment back in the late 1970s with the development of
industrial robot manipulators. Many enterprises in Slov-
enia today are manufacturing components used in ro-
bots, robot work cells, as well as automated production
lines, both for domestic industry and for export.

Ranking among the well-industrialized countries, Slov-
enia plays an important part in the development of Euro-
pean robotics with its ability to assume the leading role
in setting up a network of �innovation hubs� and its do-
mestic expertise attracting foreign investments.

euRobotics AISBL (Association Internationale Sans
But Lucratif) � the Brussels based international non-profit
association for all stakeholders in European robotics,
defines three main characteristics of the robotics indus-
try in Slovenia: interconnection, combining different
types of technologies and internationalization. Nowa-
days the country is focusing on four main aspects of ro-
botics: research, robot manufacturing, networking and
end user applications.

According to a recent report by the Luxembourg Slov-
enian Business Club (LSBC), citing Invest Slovenia, the
country has played a crucial role in the development of
European robotics. Despite being considerably small,
Slovenia hosts local operations of many of the biggest
players in the global robotics industry.

�Keep in mind that although success is measured by
performance (and robots are good at it), much of the
human value lies in our expert knowledge of our tradi-
tional skills such as emotional intelligence; cooperation
and collaboration; conflict resolution and there, still artifi-
cial intelligence cannot compete�, LSBC further states.

The rise of robotics in Slovakia and Slo-
venia

According to the International Federation of Robotics
(IFR), Slovakia and Slovenia are currently leading robot-
ic innovation in Central and Eastern Europe, being well
above the European and US average number of robots
per workers. Statistics show the numbers of robots per
10 000 workers in Slovakia are 151 and in Slovenia �
144. The European average is 106 robots per 10 000
workers, in the US it is just 91.

�In 2016 the eastern European countries Slovenia (137
units, ranking 16th in the world) and Slovakia (135 units,
ranking 17th worldwide), both have a robot density that
is above Switzerland�s (128 units, ranking 19th in the
world). The European average is 82 industrial robots per
10 000 employees. The average global density is 66.

Slovenia is the most successful among the Balkan
countries with 60 percent of the total robot supply used
mainly for the automotive industry (387 units, 33 percent
more than in 2015)�, IFR�s report says.

The Federation also believes that the two countries
have played an important part in the development of Eu-
ropean robotics and have assumed a leading role in set-
ting up a network of innovation hubs. Many of the major
players in global robotics are active on the both markets,
despite their relatively small size. �For example, there
are many educational robotics initiatives in Slovakia. On
the other hand, Slovenia ranks 7th in the world when it
comes to the share of robots in the auto industry.

Robotics industry in Slovenia

In the near future robotic solutions will become more
present in other areas as well, including agriculture, se-
curity, maintenance and logistics. The automobile indus-
try plays a very important role: Slovenia is the seventh
country in the world in terms of the share of robots in the
automobile industry�, IFR further elaborates.

Developing a successful robotics com-
munity

The dynamic development of the robotics industry in
Slovenia helped the country earn the right to host the
European Robotics Forum 2016. The event was orga-
nized in partnership with the Faculty of Electrical Engi-
neering at the University of Ljubljana, the Jozef Stefan
Institute, and the Slovenian Academy of Sciences and
Arts (SAZU).

The most important European event in the field of ro-
botics was held from 21 to 23 March 2016 under the

aegis of euRobotics AISBL and was attended by 700
European robotics specialists. The aim of the forum,
which is the annual meeting point for eminent experts in
robotics, researchers and economists from all over Eu-
rope, is to provide an overview of the past, current and
future developments in robotics.

The major global forum which took place in the capital
Ljubljana, emphasized that Europe should not be divid-
ed into regions with high-tech industries, high employ-
ment rates and wealth, and those with mostly manual
labor, low wages, and high unemployment. �The Euro-
pean Union needs a strategy to develop a successful
robotics industry and its academic partners at the pe-
riphery of Europe as well. There is a gap in relation to
robotics activities in the Western Balkans in comparison
to the EU, which should not widen. It is important that
regional competencies are kept and integrated into ro-
botics�, the speakers of ERF 2016 stressed.
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The ERF 2016 stated clearly that Europe needs a strat-
egy to develop a successful robotics industry and the
necessary competencies also at the periphery of Europe,
the event official report says. The workshop on the ro-
botics activities in the Western Balkans highlighted a gap
in relation to robotics activities in the Western Balkans in
comparison to the EU.

During the official opening of the event representatives
of European institutions and the Slovenian Government
outlined the importance of the digitized industry, the
smart specialization strategy, research investment and
innovation in robotics. �Namely, robotics has a tremen-
dous impact on the economy and society. From today�s
EUR 22 bln. worldwide revenues, robotics industries are
set to achieve annual sales of between EUR 50 bln. and
EUR 62 bln. by 2020", the event official report further
adds.

Academic perspective
Prof. Marko Munih, Head of the Laboratory of Robotics

(Robolab) at the Faculty of Electrical Engineering, Uni-
versity of Ljubljana, said that Slovenia had been select-
ed to host the event on the grounds of its committed
involvement in the international research area and based
on references of Slovenian scientists. �By attracting the
participation of internationally recognized authorities in
the field of robotics, it is undoubtedly an important op-
portunity for Slovenian research partners and domestic
industry�, he added.

Prof. Tadej Bajd, President of the Slovenian Academy
of Sciences and Arts stated that: �Biorobotics is an im-
portant field that also receives a great deal of attention in
Slovenian research, especially the Department of Ro-
botics automation, Biocybernetics and Robotics at the
Jozef Stefan Institute. Humanoid robots, which resem-
ble humans and are thus adapted to our environment,
have already outgrown their childhood years and les-
sons in stable biped walking. The latest research in hu-
manoid robots focuses on robotic vision, environment
recognition and learning to move in an unknown envi-
ronment. However, current robot developers not only im-
itate humans but also search for inspiration in the animal
world. He added: �Although it might seem like science
fiction today, future robots will find their place not only in
industry but in our homes as well.�

Prof. Matjaz Mihelj from the Laboratory of Robotics
(Robolab) at the Faculty of Electrical Engineering, Uni-
versity of Ljubljana further elaborated: �Robots are de-
vices that represent a link between the digital and the
physical world or rather machines that replace and up-
grade human physical abilities. The aim of the robots is
not to replace humans but to work with them in physical,
social and cognitive interaction. Cooperation between
man and the robot generates exciting new applications�.

A success story
Robotics in Slovenia are already specialized and di-

versified. Slovenia represents a bridge between the
Western Balkans and Europe. At the same time the
young nation could be described as a success story in
regard to the development of robotics, the local invest
agency states. Robotisation in the country�s Smart Spe-
cialization Strategy is identified as one of the key en-
abling technologies, with robotics being related to the
factories of the future. The Jozef Stefan Institute (IJS),
the University of Ljubljana and the University of Maribor
play a leading role in the development of the research
activities in the field of robotics. The first Slovenian ro-
botics textbook was published in 1985.

Robotics is a fast-growing market in the country offer-
ing solutions for a number of sectors including industry,
medicine, agriculture, transport, etc. Automation gener-
ates competitiveness, economic development, new jobs
and foreign investment opportunities in Slovenia, mar-
ket analysts explain.

The most robotized sector by far is the automotive in-
dustry with 636 robots per 10 000 workers, according to

Invest Slovenia. Robotisation in the automotive industry
is relatively high compared to the rest of the EU, while
the robot density in all other sectors in Slovenia is 48. A
great number of global and local industrial manufactur-
ing companies as well as research and development
centers in the field of robotics and other industries have
operations in Slovenia. Among them are Gorenje GAIO,
INTECH-LES, Kolektor Vision, Pontess, Revoz, RLS,
Yaskawa Slovenia, etc. RLS is providing custom and
mass production absolute magnetic encoder sensors for
robotics. Kolektor Orodjarna has a track of numerous
quality control and adaptive industry vision systems.
Yaskawa Slovenia is a specialist in the manufacture of
robotics, in particular for welding. Revoz, a Renault car
production facility, uses the biggest number of robots in
Slovenia (398 working robots in 2016).

Gorenje GAIO
Gorenje GAIO provides simple solutions for automat-

ed equipment, distribution equipment, storage and trans-
portation equipment, robotised process and offer advi-
sory services, design and construction. The company
employs 86 workers of various profiles, levels of educa-
tion and 35 years of cumulative experience within the
Gorenje Group.

Gorenje GAIO has 7000 m2 of covered working area
equipped with the latest manufacturing machines and
computer technology. The company claims it provides
customers with state of the art quality solutions at highly
competitive terms. Its claim is supported by numerous
references from manufacturers of household appliances
and the automotive industry, which represents the com-
pany�s main market.

INTECH-LES
INTECH-LES is the result of an intention to involve

leading companies from the Notranjsko-kraska region
who wish to establish an important development center
through the synergy of projects.

The pooling and upgrading of knowledge, development
and research infrastructures will makes it possible for
companies to enter, exist and strengthen their presence
in the fast-evolving market. The main activities of the
development center include: the search for new chal-
lenges in the product, technological and organizational
field of development and research in the field of wood
processing industry and related industries; production
support; carrying out the activity of the holding company
as the owner of potential spin-offs; educational activity.

In its operation, the development center provides sup-
port in the creation of various products and services,
technologies and support solutions. Especially for small-
er companies in the industry, it also acts as a support
organization for the introduction of modern technological
solutions such as CAE (computer aided engineering),
the introduction of robotics, mechatronics, the use of
modern materials, consulting in introducing unified IT
solutions and connectivity.

Kolektor Vision
The company has more than 20 years of experience in

the field of machine vision and claims to be the first pro-
vider of solutions for optical control in the region. It has
implemented more than 1000 machine vision systems in
different industries.

The company�s main goal is to solve complex prob-
lems in the field of automated quality control. Its activi-
ties and strategic objectives include: design and manu-
facture of optical measuring equipment; development of
special algorithms for image processing; production of
applications to solve specific problems; development of
own software; cooperation with leading companies in the
field of machine vision and automation, ensuring long-
term support for its clients.

Kolektor plans to gradually expand to Central Europe.
The company is upgrading its activities with standard-
ized solutions for solving generic problems. It claims its
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systems are an integral part of the Industry 4.0 concept.
The company�s business activities began in 1998,

when it still operated within FDS Research. In 2012 FDS
Research, the iDrium group from Kolektor Group and
the department for machine vision of Kolektor Orodjar-
nan merged. With the merger the Kolektor Vision profit
center became the largest provider of machine vision
systems in the region.

The company also offers after-sales services, custom-
er service, preventive maintenance, etc.

Pontess
Pontess is a Slovenian company that sells press

brakes, laser cutters, punch brakes, plasma cutters and
robot automation units for custom needs of customers in
different fields. Its represents and sells machinery man-
ufactured by some of the world�s biggest manufacturers
and industry leading companies such as LVD, Frascio
Group, Starmatik, Teseo and Ferrari tools.

Revoz
Revoz, the only manufacturer of passenger cars in Slov-

enia, boasts over 60-year-old tradition in the automotive
industry. In all these years, the company has made an

impressive progress from a small repair shop to one of the
most efficient factories within the international Renault
group, and delivered over 4 million vehicles to its custom-
ers. The automotive industry is a pioneer in the field of
development and state-of-the-art technologies. In Revoz
more than 3 000 highly-skilled and committed collabora-
tors are involved in the production process in which they
invest a lot of knowledge and introduce latest technolo-
gies in the field of automation and robotics.

The company shares its achievements with the local
and broader environment, which reflects positively in the
development of suppliers, business partners as well as
the educational system. Also, the company strives to co-
operate very closely with educational institutions, the
company website states.

Its production capacity of 220 000 vehicles per year
makes Revoz one of the largest companies in Slovenia
having a decisive influence on the national economy in-
dicators, especially export, since 99% of its turnover is
generated by exports, mostly in the European Union.
�With tradition and pride on the one hand, and focus and
commitment for the future on the other, Revoz operates
not only on the principles of a �smart factory,� but is al-
ready creating the foundation of the �factory of the fu-

ture�, which will be able to offer its customers the most
up-to-date products for enabling mobility�, the corporate
website of Revoz further says.

RLS
RLS stands for �Rotary and Linear Motion Sensors�.

The company was founded in December 1989 in Ljubl-
jana. In the beginning it was focused on providing solu-
tions for a wide field of motion control and metrology
applications.

From 2000 the company began to specialize in the
design and manufacture of magnetic encoders and com-
ponents for supply to industrial clients and distributors
worldwide.

It currently designs, produces and supplies advanced
rotary and linear motion sensors to meet growing global
market demands.

�Our experience and knowledge combined with inno-
vative ideas enable us to offer custom product solutions
to match customer�s needs. The development of a cus-
tomized solution usually begins with selecting the ap-
propriate standard product and defining the extent of de-
sired changes. A wide variety of adjustments is possible
including physical size and shape, communication pro-
tocols, connectors, the degree of environmental protec-
tion etc. During the whole process, our engineers are
able to advise on what solutions worked well for similar
applications in the past and how cost reductions can be
achieved.

Depending on the agreed final specification, this ap-
proach enables us to significantly reduce the develop-
ment time while at the same time offering an extremely
competitive solution to our customers�, the company
says.

Over the last few decades RLS has worked closely
with partners from a broad range of industries. From
heavy machinery, advanced surgical and colaborative
robots, aerospace and submarine applications to one of
the largest solar power plants in the world, its encoders
comply with even the toughest requirements, the com-
pany further claims.

Yaskawa Slovenia
Yaskawa is one of the largest manufacturers of indus-

trial robots, with 400 000 robots installed worldwide. In
addition to application-based variants such as welding,
palletizing, painting and handling robots, the broad range
includes robots designed for laboratory and clean room
applications as well as top quality, turnkey automated
welding systems. The company has a total of 1900 em-
ployees in Europe, over 100 channel partners and 8
manufacturing locations, together with 23 business enti-
ties.

Through building its first European robot factory in Slo-
venia, in the city of Kocevje, Yaskawa increased its pres-
ence in Europe. �With this move, we are consistently
implementing our strategy to offer premium customer
service,� Bruno Schnekenburger, President of the Ro-
botics Division in Europe stated.

�The new production and development capacities al-
low us to offer our customers in Europe the shortest de-
livery times possible as well as to expand our options to
offer customer-specific robotic solutions. Through this,
we want to continue to deepen our cooperation with them
and to further expand market shares jointly with our me-
chanical engineering customers and our system integra-
tors. Thanks to the expanded regional development ca-
pacities, we are getting even closer to the European mar-
ket and technology trends.

Europe is the leader in many technologies, and we
want to consistently demonstrate to our customers how
excited we are to be here to develop even more efficient
solutions with them,� Manfred Stern, President and CEO
of Yaskawa Europe, added.

Recently the company opened a new robot production
facility with European robotics development centre at
Kocevje.
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According to the popular definition, a Smart City is an
urban development vision which integrates information

and communication technology (ICT) and Internet of
things (IoT) technology in order to manage a city�s as-

sets. Among these assets are local departments� infor-

mation systems, schools, libraries, transportation sys-
tems, hospitals, power plants, water supply networks,

waste management, law enforcement, and other com-
munity services.

Smart cities take advantage of urban informatics and

technology to improve the efficiency of services. Infor-
mation and communication technology (ICT) enables

municipal authorities to communicate with the citizens
and the city infrastructure. They can directly monitor what

is happening, how the city is changing, and how to im-

prove the quality of life of the community. This is possi-
ble thanks to sensors integrated in complex monitoring

systems which collect in real time data about people and
their devices which gets consequently processed and

analysed. The collected intel is used to outline perfor-

mance patterns and address inefficient use of the urban
systems, services and infrastructure.

The implementation of six essential technologies is
defining a contemporary city as �smart� and those are:

smart energy, smart transportation, smart data, smart

infrastructure, smart mobility and smart IoT devices.

Smart City initiatives in Croatia
The Embassy of Belgium in Croatia and the Belgian

government agency Flanders Investment & Trade have

published a detailed report about the Smart City sector
in Croatia. According to the study, more than 40 out of a

total of 128 cities in the country use smart solutions.

�EU smart infrastructure funds, such as smart lighting,
cover up to 40% and up to 100% of the amount of invest-

ment needed to realize such projects. Therefore, it is
important for cities to get acquainted with the conditions

of availability and the prerequisites needed to fund EU

funds to maximize their benefits to their citizens and to
reduce their own investments to a minimum�, the report

states.
One of the biggest problems is to separate town ad-

ministration projects, as offices must be linked to each

other. Their attempts must be connected to Internet of
Things�s complete potential and generate synergy with

the citizens� involvement. Open platforms and open stan-
dards must be used. Cities need an open, adaptable,

horizontal and expandable IP-based architecture (�Inter-

net Protocol�), from a technological view.
There are several challenges to the Smart City sector

in Croatia, according to the Belgian Report. Among them
are: lack of coordination for the planned implementation

of ICT projects; lack of legal regulations and guidelines;

lack of local companies and professionals for the imple-
mentation of ICT projects; lack of innovative forms of

governing; unfamiliarity of the local community with
modern technical capabilities and low involvement of the

local community; as well as lack of funding.

Development of the concept

The infrastructure of Smart Cities in Croatia is at an
early stage of its development but is advancing rapidly.

Approximately half of the country's municipalities have

already begun implementing one or more intelligent so-
lution initiatives. A specialized Association of Cities in

Croatia encourages the design of Smart City concepts

Smart city infrastructure in Croatia

and the increased use of EU resources for Smart City

initiatives.
The leading Smart City in Croatia is Dubrovnik which

is being modernized under a smart city strategy project

called Smart City Dubrovnik 2020. The local develop-
ment agency, DURA, coordinates approach suggesting

the implementation of smart technologies in mobility and

infrastructure, economic development, public adminis-
tration management, and quality of life. �Dubrovnik also

has the first smart street in Croatia, developed in part-
nership with the local telecommunications company T-

Com. The street has a multifunctional sensor network

installed with public lighting, wireless high-speed Inter-
net connection, cameras that monitor traffic violations,

smart parking with contactless payments, and environ-
mental conditions control�, Flanders Investment & Trade

reports.

Contribution of the industrial sector

Smart cities are the new industry of the 21st century,
the Agency claims. Developing real-world data-based

intelligent alternatives is a fresh potential for worldwide

marketing. There are usually several areas of activity
outlined in relation to the smart city term: industry, edu-

cation, participation, technical infrastructure, various
�soft factors�. �In association with economy or jobs the

term �Smart City� is used to describe a city with a

�smart� industry. That implies especially industries in
the fields of information and communication technolo-

gies (ICT) as well as other industries implementing ICT
in their production processes�, Flanders Investment &

Trade summarizes.

Many national businesses can be identified in the
country, providing innovative alternatives for smart cit-

ies. Croatian Telecom (HT, Deutsche Telekom Group�s
Croatian subsidiary), together with its strategic and local

partners, is the leading organization in Croatia offering a

comprehensive solution in the smart city concept, from a
basic infrastructure level to fully developed applications,

the study finds.

Zagreb

Croatia�s capital Zagreb also develops a large-scale
Smart City project. Among the modernization initiatives,

according to the Belgian report, are: a LED lighting

project for converting city lights into smart LED technolo-
gy that should be implemented by 2020; the establish-

ment of an open data portal to consolidate local city ser-

vices with municipal and public services; the implemen-
tation of a national ePolice project, which involves the

establishment of an operations communication center in
every Croatian city and equipping police officers with

cameras, etc.

Zagreb seeks to foster start-up growth and to pro-
mote smart city solutions in other specific areas as well.

For instance, the city carried out a Startup Factory con-
test for the tourism industry last year focusing on smart

city alternatives. The ideas that City and Zagreb Hold-

ing will consider for realization can be given, comment-
ed on and evaluated by citizens. This guarantees the

City Administration and the Zagreb Holding Company�s
transparency, efficiency and effectiveness in serving

people. There are numerous active programs initiated

in order of making Zagreb �Smarter�, an example is the
I-scope program - an interactive platform where mobili-

ty for elderly or physically challenged people is im-
proved by personal supervision of the motion path,

power usage is optimized, and noise nuisance is con-

trolled.

Dubrovnik
Dubrovnik is the first Smart City Center to innovate,

test, develop and sell a project developed by the Croat-

ian Telecom. The Smart City transformation promotes
sufficient energy and traffic safety for residents, tourists

and residents.
�Modern magnetic parking sensors in 30 parking

spaces monitor the availability of space. This is linked

to an app so users can see where to park. Security in
the city is enhanced due to a multisensory video moni-

tors which record traffic violations, excessive speed,
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overcrowding, unauthorized use of the left traffic lanes

and inappropriate parking�, the study shows.
The project involves a remotely monitored manage-

ment scheme for public town lighting and regulation of

lighting intensity and public lighting consumption de-
pending on motion. Sensors are being mounted to mon-

itor the quality of the air and other environmental param-
eters. Work started with installing the most up-to-date

magnetic parking sensors in 30 parking spaces, allow-

ing riders to find out what the actual parking condition is.
Informative parking screens with information about free

lots will be situated above the highway sensors as well
as in state garages, and in the first stage of the imple-

mentation they will contain data on locations that already

have sensors. Users of smartphones can use an appli-
cation that provide information on the actual occupancy

status of all city parking infrastructure.
�The smart city project will provide free city-wide high

speed Wi-Fi (50 Mbit /s). In addition, this project includes

a system for remote-controlled public city lighting man-
agement and regulation of lighting intensity and con-

sumption of public lighting depending on the movement
of pedestrians and motor vehicle traffic in the vicinity of

the lighting. When there is no traffic around, public light-

ing will function with decreased intensity, and if move-
ment is detected, lighting intensity will increase. Also,

many sensors will be installed that will monitor the air

quality and other parameters that affect the environ-
ment�, the Belgian agency says. The information will be

available to the academic and research community and

public health institutions in the first phase, and it is
planned that certain information will be made publicly

available in an appropriate manner in the second phase
of the project.

Split
Split regularly hosts the SplitTech conference � an in-

ternational forum on smart and sustainable technologies.
�The Smart Parking App of the city of Split monitors free

parking spaces and helps drivers navigate towards these

spaces. The app also redirects traffic as to avoid traffic
jams in the city centre. This app was recently praised at

the �intertraffic� conference in Amsterdam. The city pro-
vides free WiFi to its residents and visitors on public

beaches, in busses and in other public places�, the study

further examines.

Koprivnica
Koprivnica obtained the ISO certificate �37120: Sus-

tainable development � indicators of city services and

quality of life� by evaluating the quality of life factors in
the city. With this, Koprivnica became the first town in

the region to obtain it and the seventh town in Europe.

�Project certification for obtaining the certificate was
carried out by the World Council on City Data (WCCD).

From a total of 100 indicators in 17 areas relevant to

cities, which are measured and analysed in the process
of certification, Koprivnica has proved correct measure-

ment of 46 basic and 48 additional indicators, which won
the highest levels of certification � Platinum. The results

were published on the WCCD website and allow the

comparison of Koprivnica with other certified cities re-
gardless of the size of the city and the area in which they

are located � due to the methodology applied in certifi-
cation�, the Embassy of Belgium in Croatia reports.

Cities that have acquired ISO 37120 accreditation can

use the outcomes for evaluating urban facilities and qual-
ity of life in the town, prioritizing the town budget, im-

proving citizens life� operational transparency, promot-
ing ICT smart city alternatives, harmonizing government

and private infrastructure investments and communicat-

ing with people who are conscious of continuous city
administration�s efforts, work and services to improve the

city�s quality of life.
�In cooperation with the utility company Croatian Tele-

com and other partners, Koprivnica certainly developing

in the direction of smart city, which rationally manages
its resources and brings better quality service to the citi-

zens, which is confirmed by ISO certificate whose re-
sults serve better management of the community in the

direction of smart solutions and sustainable develop-

ment�, the report adds.

Electromobility in Koprivnica
Koprivnica became the leading city in Croatia in terms

of electromobility with the Civitas Dynamo project. The

project aims to address the absence of public transport,
which is a prevalent issue for small towns, in relation to

strategic planning.
�Special innovations are electric buses whose market

and service bases are still underdeveloped in Croatia.

Energy efficiency is particularly pronounced to the de-
gree of electromagnetism where the city has already es-

tablished car-sharing electric vehicles for city adminis-

tration employees and businesses and developed the
infrastructure for fast-moving electric vehicles in the city

that were built in partnership with the HEP-ELEN pro-
gram and are accessible to all citizens and visitors to the

city. Through the CBC Croatia-Hungary Bicycle Oasis

project, a Public Bicycle System was established, includ-
ing seven terminals with a total of 60 bicycles. One of

the terminals is next to the railway station and makes an
additional offer of public transport�, the Smart City sector

report further states.

The implementation of the first experimental city bus
line further decreased the lack of public transportation

problem. The system is being further developed, adding
new lines to the villages surrounding it, thus decreasing

the need for private vehicle use.

Pleternica

Pleternica aims to become an energy-independent city
by 2020 in terms of public needs.

That�s why the city invested in the construction of a

small hydro power plant � a creative means to the utili-
zation of renewable energy sources in the narrow local

area of the existing natural resources of the Orljava Riv-
er.

�A small hydro power plant of 220 kilowatts has been

put into trial in early December 2012 and has been in full
operation since March 2013. Last year, more than

965,000 kilowatts of electricity were produced and reve-
nues of more than 806 000 were generated, covering

95% of the energy costs of public lighting in Pleternica

and all the 37 settlements. These 95% cost savings are
now the financial capital of Pleternica for other infrastruc-

tural and social cultural projects. The project�s result is
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the reduction of CO2 emissions, which in 2014 amount-

ed to 362,9 t CO2. Thus, by the production of electricity
from renewable sources, hydro power plants directly af-

fect the reduction of environmental pollution�, the Bel-

gian report says.

Rijeka
In February 2013, the City of Rijeka introduced the

Startup Incubator for Youth with the objective of stimu-

lating young people�s self-employment by realizing their
own business ideas, increasing their employability skills

and affecting the growth of entrepreneurial culture.
�Young people in Startup have been provided with free

mentorship and counselling assistance in setting up a

business model and developing a business plan. Start-
ups in three generations had 122 users who worked

through 47 teams as business idea providers and creat-
ed a network of 27 mentors, experts and entrepreneurs

ready to share their knowledge and experience. The

fourth generation started the incubation process in early
May 2015 and has 48 users organized in 16 teams�, the

Belgian study says.
IT, mobile applications, energy, mobility/publishing, e-

book publishing, tourism, marketing, recreation, biotech-

nology, medicine, manufacturing and hospitality are
among the main fields teams created concepts in. To

date, the members of the Incubator have opened five
business entities and employed 25 individuals, including

indirectly and directly self-employed people.

Jastrebarsko

The city of Jastrebarsko initiated the E-roads Online
project in the first half of 2014. The main goal of the

initiative is to improve solving citizens� problems in the

daily work of local government and the establishment of
a more efficient system for management and mainte-

nance of non-classified roads.
�The system is designed in such a way that any autho-

rized person having access to the system has the ability

to report field problems in the area of traffic infrastruc-
ture or road maintenance by using a smart device that

takes a picture or makes a video of a problem, which is

then automatically recorded in the system by getting the
�intervention� tag. With the introduction of this system,

the city has managed to merge multiple individual orga-
nizational systems into one central system, thus making

the process at least 50 percent faster than the previous

mode of operation. By implementing the E-road Online
project, fast and efficient communication of multiple ser-

vices has been achieved simultaneously with the total
cost control and field intervention orders via a single

WebGIS interface�, Flanders Investment & Trade in-

forms.

Cooperation platforms
Competence centers are associations based on inno-

vative collaboration between government officials, re-

search and growth organizations and companies. They
focus on industry-led developmental and industrial re-

search and marketability within particular thematic areas
and fields of expertise. They are linked to one or more

priority thematic areas and/or intra-sectoral topics identi-

fied by the Smart Specialization Strategy.
�For example, there is the Competence centre for

smart cities in Rijeka (CEKOM), whose key activities
combine innovative and developmental projects devot-

ed to implementation of a strategy for a smart, sustain-

able and inclusive local community, active support to lo-
cal administrative units on the introduction of service

components of �smart cities�, the establishment of scien-
tific, technological and organizational starting points for

the application of integrated intelligent technologies and

business models to implement solutions within smart cit-
ies�, the Belgian report also states. The goal is to locate

private and research partners interested in entering

CEKOM through cooperative initiatives to develop new
intelligent city-related products and services.

Development agencies and academic

force

such as the City of Dubrovnik Development Agency
(DURA) and Development Agency Zagreb, promote col-

laboration and provide smart city project intel. DURA
acts as a bridge between urban agencies, the private

sector � stimulating entrepreneurial growth and civil so-

ciety.
�Development Agency Zagreb launched the first equi-

ty pre-acceleration program in Croatia - Startup Factory
Zagreb, in cooperation with leading ICT companies in

the country. The project aims to strengthen the ecosys-

tem that encourages the development of start-up entre-
preneurship and the sustainable development of inno-

vative tourist solutions for a smart city. The University of
Zagreb is also partnering on the project�, the Investment

& Trade Agency announces.

�In general, universities and students are playing an im-
portant role. The Faculty of Electrical Engineering and

Computing of University of Zagreb initiated the establish-
ment of an energy platform �living lab� to encourage re-

search, development and innovation. The Faculty of Civil

Engineering, Architecture and Geodesy of the University
of Split, together with Urban Data Management Society

and ISPRS (The International Society for Photogramme-
try and Remote Sensing), organized the first international

conference �Smart Data and Smart Cities� held in Split in

September 2016", the study further explains.

The Croatian Chamber of Economy
also has a leading role in the development of the smart

city concept in the country. Its organizational unit - Pro-

fessional Group for Information Technology, together
with Innovatio Proficit, held a panel discussion �Split

2020 � The Vision of the City�s Future through Smart
City Innovation�. The forum was organized in order to

encourage and give an opportunity to all IT companies

to participate in the realization of the envisaged projects.
�It is also important to pinpoint the project Smart cities

� cities of the future initiated by Croatian media. The aim
of the project is to promote excellence and innovation of

�smart city� and related initiatives implemented in Croat-

ian cities, as well as to raise public awareness of the
importance of developing new technological, organiza-

tional and logistic solutions aimed at improving the qual-
ity of life of Croatian citizen�, the Embassy of Belgium in

Croatia summarizes.
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This year�s edition of the popular Romanian exhibi-
tion of the metalworking industry Metal Show and the
International Technology Fair TIB took place between
14th and 17th of May 2019 in the Romexpo Exhibition
Centre in Bucharest. The main motto of the joint
events, which again presented the latest novelties in
metalworking, industrial technologies and equipment,
was �Innovation and tradition, dynamism and consis-
tency�.

Тhematic scope
The main fields represented at Metal Show & TIB 2019

were: mechanical engineering and machine construc-
tion, metal processing, automotive engineering, energy
and environmental protection, electrical engineering,
electronics, automation, communications and industrial
IT, chemistry and petrochemistry, naval and aeronautic
industry, metallurgy and welding, transport, handling and
storage, research, development and technological trans-
fer, etc.

Among the product groups that were showcased were:
bearings, cables, chemicals, CNC machines, coating
machines, compressors, computer equipment, comput-
er peripherals, control systems, electrical components,
electrical equipment, forming machines, fuels, gears,
grinding machines, industrial robots, instrumentation,
lathes, machine tools, metals, metalworking machines,
milling machines, presses, pumps, repair equipment,
shafts, software industry, storage systems, telephone
systems, transportation, welding systems, etc.

Metal Show & TIB Bucharest brought
innovation and tradition together

A real technological show
Different conferences, seminars, workshops and film

screenings were part of the diversified event program.
�Metal Show & TIB offered a real technological show
expected by the Romanian industry and focused on the
most current topics such as industry 4.0, Smart/Factory,
Smart Solutions, Internet of Things, Man to Machine, In-
novation and Networking. With a total area of over 15
000 square meters the B2 pavilion in the Romexpo Exhi-
bition Centre is the ideal place for hosting such trade
fairs and international exhibitions�, the organizers said.
�In 2017 we welcomed about 143 exhibitors from 15
countries and almost 6 thousand visitors at the fair which
then took place from 11 to 14 October�, they added. The
joint events take place annually and their forty-sixth edi-
tion will be held in May 2020 in Bucharest.

This year’s highlights
Over 180 companies from 16 countries (Belgium, Bul-

garia, China, Croatia, Switzerland, Germany, Italy, Isra-
el, Holland, Poland, Czech Republic, Romania, Spain,
Turkey and Hungary) presented their latest products and
technologies.

The company representatives had the opportunity to
meet industry specialists, compare offers and identify
new business partners.

The event program also included live demonstrations
on 6 industrial lasers and over 90 operating industrial
machines. Most of the exhibitors were part of the Roma-
nian and European industries.

�We provide a platform for face-to-face interaction be-
tween sellers and buyers. The events are the best place
for product releases that enable companies to identify
their client�s satisfaction level. They also ensure new ex-
port opportunities and international market display. Met-
al Show & TIB include side events and conferences that
can provide essential support in assessing the market
and the upcoming tendencies�, representatives of
Romexpo commented.

Photos: Euroexpo Fairs, Romexpo

The 12th edition of the international lighting and electricity equipment fair and con-
gress IstanbulLight will be held on September 18-21 this year at the Istanbul Expo
Center. The main theme of the 2019�s event will be �The efficient lighting in Turkey�.

Coorganized by the Association of Lighting Fixtures Producers (AGID) and the Turk-
ish National Committee of Lighting (ATMK), the exhibition will be attended by more
than 6500 industry professionals from Turkey, the Middle East, Africa, Eastern Eu-
rope, Balkan and CIS countries, the organizers expect. Over 250 exhibitors from
across the globe will showcase their latest products and technologies in front of this
various audience.

�IstanbulLight is an international platform that brings all the stakeholders in the lighting
industry together and creates new business opportunities by gathering deep-rooted
brands, fresh brands just stepping into the sector, the lighting, and electric material
buyers together�, the organizers comment. The trade fair�s supporting program will in-
clude interesting sectoral discussions with international guest speakers.

Main topics
Among the main thematic fields of the event will be: Education and Human Resource

in Lighting; The Design for Efficient Lighting; Production by Global Standards; Sales and
Consumption Awareness in Lighting, etc. IstanbulLight 2019 will be held in partnership
with the Middle East Electricity (MEE) forum.

�MEE is positioned as a leading global power event which caters to the entire value
chain from generation to energy storage. With attendees converging from all over the
world, the exhibition remains a priority for power professionals who are seriously looking
to forge new relationships and strengthen existing ones in the industry�, thr organizers
announce.

A platform for the global lighting industry
IstanbulLight 2019 will once again bring the whole regional lighting sector together.

The participants will meet representatives of local and international companies, explore
new business opportunities and retain their relationships with existing clients.

Serving as an international platform for the global lighting industry, IstanbulLight is a
business bridge between Europe and Asia, creating new market perspectives and reach-
ing out to buyers and potential customers.

The event will also feature a Hosted Buyer Program, where attendants can meet and

IstanbulLight 2019 will focus on efficient lighting

have one on one sessions with buyers from the Middle East, Balkans, Africa, CIS coun-
tries and Eastern Europe.

The IstanbulLight Lighting Design Summit which will also be a part of the exhibition
programme will provide a forum for discussing the latest trends and developments in the
sector with experts from the public and private sectors and academics.

Visitors and exhibitors profile
Among the exhibitors of IstanbulLight 2019 will be: technical lighting fixture manufac-

turers; decorative lighting fixture manufacturers; lamp manufacturers; lighting compo-
nent manufacturers; lighting design firms; electric lighting contracting groups; electrical
materials firms; lighting control equipment manufacturers, etc.

The organizers expect the expo to be attended by: public and private investors; minis-
tries, municipalities and public investments managers; electric lighting project offices;
architectural project offices; lighting design offices; construction contractors; electric light-
ing contractors; electric lighting stores; construction markets; electric wholesalers; facili-
ty managers; electric lighting importers/wholesalers; academics and students; press,
etc.
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With a couple of key wind energy projects implement-

ed in the small town of Kovacica, the northern Serbian

province of Vojvodina now ranks among the top current

country regions developing renewable energy solutions.

The 104 MW wind farm (with 38 turbines) which is soon

getting commissioned is Serbia�s second large-scale

wind energy project. The construction of the facility be-

gan less than two years ago. The project sponsor and

developer Enlight Renewable Energy was provided with

a total of EUR 48,8 million financing by the European

Bank for Reconstruction and Development (EBRD).

The other big renewable implementation in the town �

the wind farm Cibuk1, is also funded by the EBRD and is

the largest one ever constructed in the country and the

wider Western Balkans region, the Bank announces. The

company that implemented the Cibuk project is Vetro-

elektrane Balkana.

�The Cibuk wind farm is fully constructed. It boasts 57

wind turbines with a total capacity of 158 MW, built in

Kovin, also in Vojvodina, and only 65 km away. Both

wind farms have started producing electricity and are

now in the final phase before they can be officially con-

nected to the grid�, the official press release by the EBRD

further added. The Bank and the International Finance

Corporation supported Cibuk with a 215 million euro syn-

dicated loan.

Green energy

In Serbia, where the electricity supply is largely provided

by ageing coal-fired plants running on lignite, one of the

dirtiest types of thermal coal, reducing air pollution is a

significant achievement. Thanks to these pioneering

projects, Serbia is approaching its pledged objective set

Serbia’s wind energy is on the rise

by the National Renewable Energy Action Plan which cre-

ated a national binding target of 27 per cent share of re-

newable energy in overall energy consumption by 2020.

�Every time a turbine turns, it produces enough elec-

tricity for one household for 24 hours and it turns 6-7

times in a minute. There is no CO2 emission and this 100

per cent clean energy is the main benefit of wind farms,�

Tomer Nir, a part of the Kovacica project implementation

team, explains. The two wind farms combined will pro-

duce electricity for close to 180 000 households, while

reducing CO2 emissions by more than 600 000 tonnes

annually.

�Investment in renewable energy is at the core of our

energy strategy. It is particularly important for the Balkan

region, which until recently has depended heavily on coal

for electricity generation. We are very pleased to see

Serbia making such a strong commitment to renewables,

and to have been able to support that commitment,� Har-

ry Boyd-Carpenter, EBRD Head of Energy EMEA, said.

�The Cibuk and Kovacica wind farms are a break-

through for Serbia�s renewable energy sector. The

EBRD has worked closely with the government to devel-

op and refine the regulatory framework for the sector

and these efforts have unlocked the first wave of renew-

able energy projects,� Zsuzsanna Hargitai, EBRD�s Re-

gional Head of Western Balkans, added.

Challenges and opportunities

�Being at the forefront of this process was the most

interesting side of it for me. Before, there were several

smaller wind farms of 10 or so MW, but different legisla-

tion applies to them. We had to go through a lot of hoops

to make it all work,� Zeljko Duric, director of Vetroelek-

trane Balkana, explains. Apart from clean energy, the

two wind projects provide new job opportunities and

knowledge which the country has lacked so far. Before

Cibuk, it was a challenge to find a local expert in wind

farms. The project has helped provide experience for

more Serbian engineers, the EBRD clarifies.

�The government is trying to encourage education and

a knowledge-based economy. Experts in environmental

protection and legislation will be more and more re-

quired, as Serbia is transforming itself in line with the EU

accession process. We have to ensure first that every-

thing works and then we celebrate. Cibuk is at the fore-

front of wind energy development in Serbia. It helped

establish good practice which provided confidence to the

authorities. All the initial doubts have been dispelled�,

Zeljko Duric added.

The pioneering Cibuk and Kovacica projects are as-

sisting the state in building its administrative capacity to

develop solutions in this new industry. Meanwhile the

government is supporting the move towards renewables,

but the administrative procedures for renewable energy

projects in Serbia are still developing.
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JLP launched new production in
Industrial and Logistic Park –

Burgas

The Bulgarian bread and bakery products man-
ufacturing company JLP invested about 5 million
leva (EUR 2,56 mln.) in a new and modern produc-
tion base. It is situated in the Industrial and Logistic
Park - Burgas. The official inauguration of the plant
was held earlier this year in May.

Modern high-tech solutions and equipment are
installed in the new production base of JLP - a
specialized product baking system, a special yeast
bread making installation, automated dosage sys-
tems, etc. The staff of the new plant, which is al-
ready functional, is 100 workers.

The Industrial and Logistic Park - Burgas spe-
cializes in the construction and management of
modern industrial zones on the territory of Burgas
Municipality. At present it has at its disposal two
separate territories within the city of Burgas - the
North and South industrial zones.

Photo: Industrial and Logistic Park - Burgas

Gerresheimer invests in its first
SEE factory

The German company Gerresheimer an-
nounced its plans to build a new factory in North
Macedonia. The construction process starting in
the first half of this year is set to be completed in
2020, with production starting in the second half of
next year.

„As part of our growth strategy, we require ad-
ditional manufacturing capacity and are expanding
our European production network. We will build a
new plant in Skopje to produce plastic systems for
both the pharmaceutical industry and the medical
technology sector as well as prefillable syringes.
North Macedonia is an ideal location for expanding
our production. The country offers good infrastruc-
ture, cost structures, trained personnel and excel-
lent support from the authorities“, Dietmar Siems-
sen, Chief Executive Officer of Gerresheimer, clari-
fied.

The plant will initially manufacture medical plas-
tic systems prior to adding prefillable glass syringes
lines following a further expansion phase. The
project will create up to 400 new job positions. The
Skopje facility will be Gerresheimer’s first in South-
Eastern Europe.

Photo: Gerresheimer

The next edition of the international exhibition for

automation, mechatronics, sensor technologies,

measuring technologies and computer vision IFAM

Slovenia will be held between the 11th and the 13th

of February 2020 in Ljubljana.

�For 16 years already IFAM has been an excel-

lent communication and information platform in

the industry and offers the exhibitors the opportu-

nity to present their range of activity to an audi-

ence of experts. IFAM has become the most im-

portant event dedicated to automation, mecha-

tronics, sensor technology and measuring sys-

tems in Slovenia, Croatia and the CEE region and

is continuously growing in significance�, the orga-

nizers claim.

Highlights

IFAM, organized by the international event man-

agement company ICM, is currently the leading

B2B fair, bringing together professionals in the list-

ed fields from Slovenia and the CEE region.

The main product groups that will be covered by

the exhibition are: actuators, industrial robots, in-

strumentation, production lines, sensors, testing

systems, etc. The event will once again showcase

the latest developments, trends, products and ser-

vices in industrial automation.

The previous edition of the forum, which took

place from February 13th to February 15th 2018,

presented a total of 114 exhibitors from 11 coun-

tries and more than 3200 visitors from across the

globe.

Business opportunities

IFAM Slovenia is a B2B trade fair focused on

the markets of Slovenia, Croatia, and the wider

region. It provides a promotional platform for pre-

senting novelties, products, technologies, solu-

tions and services and establishing new business

contacts. Apart from fostering existing business

relations, the event allows improving brand aware-

ness and strengthening the corporate image of

the participating companies. The visitors of the

popular B2B fair are professionals looking for

practical solutions to the challenges they face ev-

ery day in their work.

Attendants can be a part of a content rich ac-

companying program including lectures, presen-

tations, live demonstrations, seminars, etc. Par-

ticipants can also engage in active business net-

working. The B2B matchmaking process is assist-

ed by a comprehensive web application, which al-

The future of automation and
mechatronics at IFAM next

year

lows users to set in advance appointments with

their business partners in order to guarantee opti-

mal communication and enable offering solutions

that fit their customers� needs. Among the promo-

tion tools which the organizers provide, are a spe-

cialized newsletter and a web news platform,

which allows companies to introduce the audience

to their business, publish information on technical

innovations and new products for free.

Exhibitor and visitor scope

The wide exhibitor portfolio will include manufac-

turers, importers, and distributors of products and

technologies related to: Computer vision; Control-

ling; System testing; Drive technology; Sensor tech-

nology; Process automation; Automation; Logistics

& labeling; Automation; Mechatronics; Positioning

systems; Measurement technologies; Assembling

and handling technologies; Production informatics;

Power supply technology, safety technology; and

so on.

The event target groups include: Technical direc-

tors and engineers from the end user industries;

Production planners; Distributors and dealers; Re-

search & Development; CEO�s; Educational institu-

tions; Media & Trade Publications; Associations,

societies, non-governal organizations; Quality as-

surance officers; Entrepreneurs; Developers and

design engineers; Manufacturing and operation

heads, etc. The expo will also welcome service pro-

viders, research and development centers and ed-

ucational institutions.

Photos: ICM
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Organized by the international event manage-

ment company ICM, the next edition of the interna-

tional trade fair dedicated to industrial robotics and

unmanned systems �Robotics Slovenia 2020� will

take place between February 11th and 13th in the

capital of the country � Ljubljana. Once again the

exhibition will present the most innovative products

and technologies in both industrial and service ro-

bots sectors. Last Robotics fair in Ljubljana, which

took place in February 2018 in parallel with IFAM

2018, attracted about 114 exhibitors and more than

3240 visitors from all over the world.

Topics and features
The content-rich accompanying programme of

the event includes roundtable discussions, presen-

tations and workshops.

The main product groups, included in the themat-

ic scope of the forum, are: application components

for industrial robots, applications for industrial ro-

bots, driverless transport systems, driverless vehi-

cles, industrial robots, mobile robots, robot controls,

service robots, special robots, system periphery for

robots, task-specific applications for industrial ro-

bots.

Robotics 2020 in Ljubljana will focus on
smart industry solutions

The event will provide participants with excellent

B2B matchmaking opportunities by using a special

web application for arranging business meetings

with existing and potential partners in order to guar-

antee best business perspectives.

Parallel exhibitions
Together with Robotics 2020 three other B2B

events in the portfolio of ICM, will be running in

paralel to provide the industry with complete solu-

tions. Robotics will be co-held with IFAM, Intronika,

and ICT4Industry, and the whole exhibition platform

will go under the name Smart Industry. IFAM is a

B2B trade fair for automation, mechatronics, sen-

sor technologies, measuring technologies, comput-

er vision, etc. ICT4Industry is a B2B trade fair for

digitalization of business systems and industry. In-

tronika is a B2B trade fair for industrial electronics,

electrotechnics and components.

�The four events can generate valuable synergy

effects for the visitors. Visitors are offered an online

B2B Matchmaking tool to set in advance appoint-

ments with all exhibitors at Smart Industry and thus

guarantee effective communication�, organizers

from ICM explain.

Who do the organizers expect?
The exhibitors profile covers manufacturers of: In-

dustrial, service, mobile and special robots; Robo-

tic parts and component suppliers; Robot solution

providers; Robot modifiers; Robot diagnostics; Ro-

bot maintenance equipment providers; System in-

tegrators; Robot programmers; Associations, soci-

eties, non-governal institutions; Robot research

agencies; Robotics software producers - standard

and task specific applications for industrial robots;

Robot distributors; Robotic engineering teams; Ro-

bot simulation systems providers; Robot periphery

manufacturers, etc.

The visitors profile includes technical specialists

and decision-makers who want to invest in future

technologies, advanced manufacturing applica-

tions and cross platform development effectively,

such as representatives of the following sectors:

Aeronautics, automotive industry; General servic-

es; Education, electronics; Food processing, fur-

nishing; Healthcare, home & life style; Infrastruc-

ture & connectivity modules; Logistics and opera-

tion; Mechanics, metallurgy, military; Pharmacy,

plastic processing, platform & network manage-

ment; Sensors and nodes, shipyard industry,

smart buildings, smart cities; Textile; Chemistry,

construction industry, computing, and so on.

Photos: ICM
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