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We are in the midst of  one of  the
most significant transformation
periods that the world has expe-
rienced in modern times. Meg-
atrends that we have been fore-
casting and fearing in different
board meetings and strategy
sessions over the years are rapidly
becoming a reality. Not so long
ago, it was said that global re-
cessions were a thing of the past.
We have been proven wrong.

It is not only the global financial
world that can dramatically affect our
lives. Holes in the ozone layer, El Niño,
the greenhouse effect, earthquakes
and tsunamis, erupting volcanoes, glo-
bal pandemics, and the list goes on…–
it is evident that Mother Earth is not
doing well.

How do we get around the prob-
lematic situation we find ourselves in,
and in what shape will we be as we
emerge on the other side? One thing
is sure; the world will not be the same
after this modern ice-age.

Despite, or as a direct conse-
quence of the recession, technological
development must go on. Those who
are active now will come out as future
frontrunners. Roles are without doubt
being reshuffled and redistributed.
The Y-generation will reshape the em-

ployment environment and the aging
populations in the Western World will
redefine their societies. Globalization
will continue in different forms and the
world’s financial powers are taking up
new positions along with the ever in-
creasing significance of  raw material
and energy ownership.
   A global megatrend that will govern
our lives to a great extent is fast-paced
technological development – the techno-
rally. If  it is difficult to keep up with the
speed of current technological develop-
ment for a consumer, it is even more
challenging for a company that provides
professional services. What was consid-
ered expert knowledge in the past has
become common knowledge. Today,
one has to possess truly elite knowledge
in a discipline to be called an expert. In

addition, one is required to have
an increasingly wide general
knowledge.

Energy and environ-
mental aspects are a prime
example of a mix of general and
elite knowledge that are a natural
part of  every assignment that
we take on. One has to consider
environmental impact and en-
ergy issues as natural parts of
every undertaking. To comple-
ment this, we need elite experts

– we need world-class gurus that play
in the professional league.

To prove this point, we, at Elomatic,
also want to come up with a slightly
different type of  journal to that, which
our loyal readers have become accus-
tomed to. We can be proud of having a
significant number of  gurus that place
their professionalism at our customers’
disposal. I truly believe that the following
pages can offer our readers educational
and valuable information; whether you
are focused on shipbuilding, bioenergy,
R&D or EU regulations........................

Heikki Pöntynen
Senior Vice President

Business Development & Marketing

Editorial



To achieve success in  product
development, one must be able to turn
know-how and idea generation into a
profitable business. Future operational plans
should be based on open innovation, where
taking advantage of  external ideas,
technology, and marketing channels are
key components. Product development that
supports innovation, brings experts together
from different fields, and gives organisations
the best chance of  being successful........

Building and ensuring
good product usability

Everybody in the engineering world can
recount horror stories of products that were
partly, or completely unsuitable for their
intended use. The gravity of  the situation
is tenfold, if  this comes to light only after
large amounts of  time and money have
been invested in lengthy R&D processes.
The lesson learnt, in all cases, is that
product usability cannot be taken for
granted; rather it is achieved via systematic
actions taken as early as the product
development phase.

A change in mindset is required, from
traditional design to user-centric design,
where the end user is the basis from where
all design starts and ends. User-centric
design esnures good usability in product
development. It results in product develop-
ment that is more controlled, and design
solutions that are based on the correct
foundations. It also ensures that the final
product is more effective, safer, more plea-
sant to use, and has a shorter product start-
up period as well as lower operational costs.
The further one progresses with product
development, the more expensive it is to
make changes, as costs are incrementally
incurred in the product development
process. Usability is not like the icing on a
cake, which can be added to a completed
product. It has to be an integral part of the
recipe from the very beginning................

Essential steps at the outset of product
development are product and user
segmentation. They are used to achieve
products that are visually suitable and well
thought through. The product appearance
should as accurately as possible commu-
nicate its association with the user, purpose,

as well as methods and environment of
use. In the brainstorming phase, different
industrial design ideas and technical
solutions are sought. Ideas worthy of further
development are identified as the process
progresses. The product concept, i.e. the
product model, is an accurate description
of the product being developed.  It includes
the product’s technical features and
dimensions in relation to its appearance
and usability. A well-designed product is
more attractive, desirable, and always
technically and ergonomically superior.
Product graphics are an essential part of
the finished product appearance, and
reinforce the product image and brand. It
is, furthermore, also always designed to
support and improve product usability.

Design
Factory

At Elomatic we have developed a set of
tools for concept design, which we call the
Design Factory. In the beginning, it can be
used to survey product viability, to define
key features and target users, and to design
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the product life cycle. Somewhat later, it
produces concrete materials for use in
product feature development. The tools
enable the productization of  products so
that they are ready for the market. They are
designed to take advantage of the potential
of designers, customers, and end users to
achieve the best possible end result in the
most efficient manner. The main elements
of  the Design Factory are outlined in the
following paragraphs.

Usability

When developing a new product or product
version, it is essential to understand what
the users require. This knowledge must
guide design work from the outset. Usability
actions ensure that this is the case.

Usability measures can be taken to
ensure the usability of  not only machines
and devices, but also of spaces, software,
graphical user interfaces or documents.
Different methods are available to study
product ease-of-use, ergonomics, safety
or even accessibility. Unnecessary design
hours are, thereby, avoided and product
functionality and user satisfaction are
improved; design work results in a product
that has good usability, is error free, and is
economically more viable.

Usability studies are often used to
gather information in support of  product
development. Vehicle user interfaces, for
example, can be studied from ergonomic,
physiological, and usability perspectives.
In product development, the goal is to
produce user interfaces that take the end
users and operational situations into
consideration.

The studies focus on determining
factors that affect the users’ physical
functions (anthropometrics and biome-
chanics), as well as those that affect mental
functions (attentiveness, observations,
memory). It is, among others, possible to
get information about the users and user
groups, information from the user
perspective and competing products,
instructions/support for product deve-
lopment needs and also to speed up the

product development process. It is essential
to consider whether the product is being
developed according to the “Design for
All” (DfA) principle and to adhere to this
principle throughout.

Industrial and
mechanical design

Good industrial design leads to products
that are aesthetically more pleasing and
desirable, technically and ergonomically
more functional, better suited to production,
and that are generally easier to market.
Industrial designers must work closely with
the customer and the persons responsible
for the final engineering and design. Their
projects are always approached from the
perspective of  the user, production, and
product life cycle. Technical products of
today are required not only to be easy-to-
use and visually pleasing, but have to be
sensibly and competitively produced. Good
industrial design can also reduce costs
related to materials, production, and
marketing, which results in a more profitable
product. In the product design process,
usability, industrial design, and mechanical
design go hand-in-hand. As design work
progresses, the focus shifts gradually from
usability and aesthetic issues, to mechanical
requirements and production-side
considerations. All these factors are,
however, taken into consideration
throughout the entire design process.
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Eye-movement studies shed light on the interaction
between user and product. The areas targeted for
analysis are, amongst others, web pages, software,
device displays, and user and maintenance instructions.

Metso BladeAngle product development. Usability,
industrial design, and mechanical design support each
other during the design process. The ultimate goal is to
have an end product that is easy to use and aesthetically
pleasing, but that can also be competitively produced.



Simulation and
model building

Simulation tools generate accurate
information about the product concept,
features, and production that can be used
for research or product development.
Simulations can, for example, be used to
investigate the product’s operational
environment and durability, as well as its
producibility, desirability, functionality, and
safety. Simulations can be beneficially used
from the very early stages of  product
development processes. Models allow
designers to check appearance, details,
dimensions, architectural modelings, and
mechanical solutions before final production
is started. They are comparatively cheap
to make, and are extremely valuable tools
in evaluating ideas at different stages of
product development. A range of methods
are available to build high class models
and prototypes for different requirements.

User interfaces

A well-constructed user interface design,
is one that benefits from information
available from end users and other interest
groups. The more complicated a device is,
the more important are the clarity of  its
basic principles and their consistent
application. A good user interface design
should cover normal operational situations,
but also all special and defective situations.

These have to be described so that
designers and testers can make use thereof
in their work. When cooperation between
designers is good, implementation is quickly
started, and corrective design work is
avoided.

Productizing – optimizing and
producing marketing materials

Good usability is essential in ensuring the
success of  a product. It is, however, not
enough to only ensure good usability.
Products need to be productized so that
they are ready for the market. Optimization
and marketing materials production are
essential parts of  productizing, and are
services that should be of fered by
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consulting and engineering companies.
Optimisation can be technical, economical
or operational. The goal is nevertheless the
same: identify areas for optimisation such
as working conditions, technical functioning
and acceptances, component prices,
delivery times, storage, supplier reliability,
and guarantees, etc., and offer your
customer services that ensure their optimal
use. Engineering companies can make use
of  engineering information to create high
quality visualization materials to provide
added value for customers. These include
different animations, photorealistic still
pictures, as well as interactive vir tual
presentations.

In knowledge-intensive organisations,
it is common for experts to develop new
products in their customer projects. The
company strategy defines how product
development ideas are allowed to grow
and develop. The most important point is
that product development is a conscious
activity that does not render the business
idea uncontrollable.

Timo Piirainen holds a
Mechanical Engineering
degree from the Wärtsilä
Technical Acadamy from
w here  he  en te red
wor k i ng  l i f e  a f t e r
graduation in 1985. He
has gained diverse work
experience in different
positions in numerous
product development
projects over the years.

His know-how also covers engineering method
development, and current areas of involvement
include energy technology and future product
development projects. Mr Piirainen joined
Elomatic in 1995 and currently holds the position
of  Vice President, R&D Projects.

timo.piirainen@elomatic.com

About the author

Joystick simulation - simulations can be used to test a product’s operational environment and functionality at
an early stage of  the product development process.

Study of  coating knife dewatering of  a paper machine with the aid of  high-speed cameras.



How will the merchant ship develop in the
next 40 years? What technology will be
used? According to well-known US scientist
and researcher, Roy Amara, a specialist in
futurology, the future can be neither
predicted nor pre-determined, but it can
be affected. In order to evaluate the
development of  a merchant ship all the
way to 2050, it is worth going back 40 years
in history and scanning the development
of  merchant ship design and what has
influenced it during these decades – back
to the future. Were we able to envisage
today’s world and technology back in the
late 60s and early 70s?

The evolution process
during four decades

– quantum leaps in ship design

The development in ships and ship design
has seen a number of  quantum leaps
during the last four decades;
- Cruise vessel size shows a remarkable
step-by-step evolution from 18 000 GT and
700 lower beds in 1973 to 220 000 GT and
5400 lower beds in 2009, not forgetting the
design and concept evolution.
- Ferries and cruise ferries show a similar
trend that leveled off  in terms of size in the
90s. In addition, the concept has seen a
change from a dedicated practical means
of  transpor tation to full-service and
entertainment units; destinations as such.
- The first container saw the light of  day
back in the late 50s; container ship size
has grown from about 2000 TEU in 1970

The Merchant Ship in 2050
– an environmental challenge

to over 15 000 TEU in 2006 with even larger
ones on the drawing board.
- Crude oil tankers saw their size culminating
as early as the mid 70s with over 550 000
tdw ULCCs; today the largest vessel in
operation is about 440 000 tdw. Construc-
tion and design has undergone several
significant steps; from combined car-
go/ballast tanks via segregated ballast
tanks to double-bottom and today’s double-
hull designs.

During the same period, technological
development has resulted in several
inventions and improvements :
- Hydrodynamic design, together with
engine development and ship size effect
has reduced fuel consumption in g/tonne-
km by up to 50% in 20 years
- Engine development with low NOx-
designs and today’s dual fuel and gas-
powerd engines
-  Propulsion train development (propeller
design, thrusters, PODS, DE-solutions etc.)
- Cargo handling development (ramps,
hatches, hoists and cranes)
-  Safety related systems and designs etc.
-  Automation, navigation and communica-
tion aids

In addition to continuously improved
and more efficient construction methods
the development and use of various design
tools have enabled much of this evolution.
Without such tools the complex and
advanced designs would simply not be
possible.

The development has also enabled a
significant decrease in manning reducing
the pressure on operational costs.
One common denominator for the evolution
of  various ship types is the fact that the
quantum leaps actually are the result of  a
step-by-step process where each step has
been both controllable and manageable,
technically and economically.

Many things have, however, remained
the same throughout the decades with little
development or none at all, such as heavy
fuel oil (HFO) as the basic energy source,
basic propulsion arrangement and basic
hull structure etc.

Drivers that contributed
to today’s merchant fleet

Today’s merchant fleet totaling about
50 000 vessels is the outcome of  various
factors prevailing for longer or shorter
periods. Global megatrends including trade
mechanisms and transport flows and the
steadily increasing consumption of goods
and raw materials (market pull) as well as
increased wealth and available free time
have also steered the direction in parallel
with global political and economical
development. The well-known economies
of  scale factor and logistical demands
requiring high speeds have also been highly
influential. The price of  oil is one of  the
most important steering factors and must
not be neglected.
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Merchant ships of  the future will in essence perform
the same role they have for millennia. They will, however,
continue to evolve and become more efficient and
above all more environmentally-friendly.

Text by: Henrik Bachér



International legislation (SOLAS,
Marpol) under the International Maritime
Organization (IMO), has been a natural
driver, but the process of  implementation
has been slow. The content of the legislation
was driven by consequences of accidents
rather than by proactivity. Previous
environmental efforts were concentrated
on avoiding water pollution by preventing
oil spills and treating oily bilge and waste
water.  Emissions and the larger
environmental impact from shipping were
only addressed after the turn of  the
millennium through restrictions on fuel
sulphur content and thus SOx emissions,
as well as limits for nitrogen oxide emissions
(NOx).

Present factors affecting future
shipping and ship design

It is to be expected that future shipping
and ship design in 2050 will continue to be
affected partly by those factors that have
contributed to the merchant fleet of  today.
Even if  the trend of  bringing production
and consumption closer to each other
becomes even stronger, we can still expect
at least partly to see the same major cargo
flows, shipping lanes and ship types as
today.

As a consequence of possible global
warming, new shipping routes such as the
North-West and North-East passages may
within the time frame, become serious
alternatives to the present main routes,
which also influence ship design. It is
evident, however, that the emerging and
strong factors of  today will be reflected in
the designs of  tomorrow. Such factors
include the increasing impact of  society

via policy-making, increased customer
demand reflected in sustainable supply
chains, and changes in logistical needs as
well as the strong technology push partly
steered by the same factors - innovation
possibilities and economic gain...........

Environment and
climate change

Only in recent years has the environmental
debate really reached the shipping industry.
One main reason is that shipping has been
considered the least environmentally
damaging form of commercial large-scale
transport. Today key words, however, are
climate change, energy efficiency and
carbon dioxide (CO2); topics that will be
on the agenda not only today but for
decades to come. Today, shipping is

responsible for roughly 3% of  global
emissions of  greenhouse gases, or more
than one billion metric tonnes of CO2 every
year.

Shipping’s energy ef ficiency is
improving by 1% per annum through various
continuous measures, but at the same time
shipping activities are increasing on
average by 4 % per anum with some limited
stagnation due to the global economic
recession. In spite of this growth in shipping,
it is possible to bring the increase in CO2

emissions to a halt and even to reduce
emissions levels. This requires not only
operational measures and improved
designs, but also the introduction of  new
technology.

These environmental factors will affect
legislation and this will in turn affect the
direction of  technological development.
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Evnironmental evolution phases from 1970 through to 2030. Environmental factors affect legislation which in
turn affects the direction of  technological development.
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Shipping & Environmental evolution phases

1990 - 2000 2010 - 2020 2030 -

Phase 1

Phase 2

Phase 3

Pote
ntia

l

Legislation

Individual
measures

Prevention of sea
pollution and spills

Limited global
requirements

Cleaning and abate-
ment technology
(sea & air)

Global & regional
requirements

Economical
instruments

Life cycle thinking
(icl. scrapping)

Climate change
agenda

Zero emission

Sustainability, eco-
logical footprint

Alternative fuels, ma-
terials, design

Capacity, TEU* 1500 8000 8000
Length, m 200 360 350
Beam max, m 27 44 55
Power demand, MW 21 66 44 + sails/solar
Speed potential, knots 23 25 25
Power generation combustion engine 2-str. combustion engine 2-str. fuel cell
Main fuel HFO HFO LNG

Relative average emissions/TEU**
Carbon dioxide CO2 1,8 1 0,3
Nitrogen oxides NOx 1,6 1 0,001
Sulphur oxides SOx 2,6 1 0
Carbon monoxide CO 1,8 1 0,02
Particulate matter PM 1,8 1 0

* not to be considered as maximum ship size, reference capacity only ** no separate exhaust gas cleaning assumed

Container ship evolution - environmental performance

?



The legislation factor

The established legislation relating to the
Marpol Convention with amendments yet
to enter into force stretches until the year
2020, and involves strict global fuel sulphur
content limits with some regional milestones
before that, as well as limits for NOx-
emissions. The requirements for ballast
water treatment will also materialize during
the next decade. Today there is no
regulation on CO2.  This is, however,
expected to change within both the IMO
and the EU. In general we can expect
enhanced legislation relating to both the
contents and schedule of implementation,
which will have a clearly visible impact on
future ship design. It is, however, stressed
by the industry that the legislation should
be equal for all on a global level in order
not to lead to competitive disadvantages.

The shipping industry has by tradition
been conservative, partly as a conse-
quence of its global nature and competition
and partly as a consequence of  caution.
Primarily legislation is the main driver and,
with a few proactive exemptions, the limit
beyond which the shipping industry in
general will not stretch, even if  technology
allows even better environmental perfor-
mance. Consequently we should not expect
any revolutionary design development or
sci-fi solutions, but sound technical and
operational development.

New technologies

We tend to overestimate technology in the
short run and underestimate it in the long
run. It is, however, evident that we will see
new technologies adopted in future designs.
What today can be partly considered to be
in its infancy, may be the natural way in the
future. Some technologies will be introduced
at a faster pace and others at a slower. The
assumption that the process will be gradual
step-by-step implementation is also evident
- we need just to look back at the develop-
ment up to the present. The evolution is
comparable to other industries. The deve-
lopment of  electrically-powered cars has
been long and bumpy, but today hybrids
are already common and the performance
of  purely electrically driven vehicles is
reaching promising levels. In addition to
new technologies, we will also see a larger

use of cleaner fuels in terms of low sulphur
content as well as cleaned exhaust gases,
but in parallel we will also see alternative
fuels to an increasing extent.

Alternative fuels

Natural gas (LNG) is already an alternative
to heavy fuel oil or diesel oil. It is still in
limited use, but expectations are that its
use will increase and that LNG will be a
serious alternative on a larger scale, at least
for an intermediate period during which
alternative power generation solutions are
being developed and tested. The pace of
increased LNG usage will be highly
dependent on price and pricing policy, as
well as the infrastructure of gas distribution.
The use of  LNG reduces CO2 emissions
by 33 % compared to burning HFO in
combustion engines.

New technologies
for power generation

For a number of  years, fuel cells as an
alternative to combustion engines have
been tested shore-side on a small scale
for various purposes. The first application
in a ship installation with power generated
only by fuel cells has just seen the light of
day, albeit with a small output of only a few
hundred kWs. Fuel cells are based on the
principle of  converting chemical energy
directly into electricity. Fuels used include
LNG or Hydrogen (H2). Using LNG as fuel
and taking process efficiency into account,
the CO2 reduction compared to HFO in
diesel engines is over 50%. If  H2 is used,
the emission reduction of  CO2 from the
ship is 100%, with only water vapor

remaining. In a life-cycle perspective, the
production of  H2 should be considered,
although with possible related CO2

emissions. Fuel cells will not rapidly conquer
the shipping and shipbuilding industries,
but ships built in 2030 or at the latest in
2050 will commonly use this solution.

Solar power

Solar power has gained a significant share
in land-based installations with steadily
increasing use and improved efficiency.
Some test installations have been
introduced both on cargo and passenger
vessels. Its efficiency is highly dependant
on geographical location, irradiance being
highest in the equatorial areas. Cloud cover
and night length are also highly influential.
Nowadays, the conversion factor for
photovoltaic cells is as high as 40% in
laboratory conditions, but for commercial
applications only 12-18%. An improvement
of  up to 30% for large scale commercial
use can be expected in the coming
decades. Bearing a vessel’s total energy
use in mind, solar power may in the future
contribute as an auxiliary energy source
serving, for example, dedicated purposes
such as accommodation, consumers and
refrige- rated containers, and thus reducing
the total power required from traditional
energy sources.

Wind energy

The utilization of  wind energy is definitely
not a new technology and is perhaps the
oldest means of  renewable energy
utilization at sea. Since the day mechanical
propulsion took over, however, wind energy
has been utilized to a very limited extent in
commercial ships. Various attempts with
sailing rotors have been made, and today
various kite solutions are on the market as
an auxiliary power source. With the
technology of both today and what can be
expected in the future in terms of  design
and materials, there is no reason why wind
energy could not play a larger role as a
partial energy source. Depending on ship
type and size, the contribution can range
from 4% to 10%. Even if the average vessel
speed decreases as a consequence of the
energy saving process, a commercial ship
powered solely by the wind does not seem
likely.
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Shipping energy improves by 1% per annum but at the
same time shipping activities increase by 4% p.a.
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CO2 emmission increases can be halted. Reducing
emissions, however, requires not only operational
measures and improved designs, but also the
introduction of  new technology.



The merchant ship
in 2050 will...

procedures. Accommodation design for
increased crew comfort and solutions that
reduce and simplify maintenance work
through technological development are
likely to continue at a steady pace............

Speed

Speed is the determining factor when it
comes to fuel consumption and energy
efficiency. 25-knot ships may in the future
not be a design criteria except for some
shorter ferry routes. Speed is equally an
operational matter. Already today several
operators are optimizing speed and port
arrival time in order to reduce unnecessary
waiting time outside ports, and this trend
is expected to gain a greater foothold in
the future, something which may also have
an impact on the whole logistics chain,
warehousing, etc. Continuously developing
information management, communication,
tracking and optimization tools have already
facilitated such developments.

Operations

Unmanned ships have often been a topic
for discussion and speculation. The
development of  technology and the
increased level of  automation have led to
a significant decrease in the number of
crew and officers on board merchant ships.
Today the number has more or less
stabilized to a level considered to be a
combination of  what is practical, safe and
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economical. The technology for unmanned
ships will certainly be there in 2050. In fact
it is actually already here today. In spite of
technological developments, however, the
nature of the operation, number of vessels
and passage frequencies will require
manned vessels in the future.

In summary, Amara’s thesis was that
the future cannot be predicted nor pre-
determined but it can be af fected;
designing the future is Elomatic’s way to
do this.

Future design parameters

Vessel size

Ship sizes have seen dramatic increases
over the years. Even if, for some ship types,
peak size may have been reached, we can
still expect to see larger ships for many
categories of  vessels driven by factors of
economy-of-scale, as well as energy
efficiency in terms of  transported goods
volumes and distance. Design tools and
material technology will enable the
continuation of  the trend, but it will be
limited by physical constraints such as
water depth, air draughts and harbor
restrictions.

Conceptual development

Conceptual development of future merchant
ships will concentrate on cargo handling
solutions contributing to shorter turnaround
time in port, and thus allowing slower
steaming, as well as further space utilization
optimization. High priority will be given to
solutions involving alternative materials to
steel, which allow lighter constructions and
thus enable smaller displacements in order
to decrease energy consumption, or
alternatively allow a higher deadweight and
cargo carrying capacity with the same
energy demand.  At the same time the
lifespan of  vessels will be addressed to a
higher degree, and will also take material
recycling into account as well as scrapping

Various technologies and renewable energy sources have enabled the futuristic NYK Super Eco Ship
2030 to produce 69% less CO2 compared to similar vessels of  today. feature new technologies that are just

emerging today

be significantly more energy-efficient than
today’s merchant ships

utilize hybrid energy sources including alter-
native fuels and renewable energy

be up to 70% more CO2 efficient than today’s
merchant ships with potential close to 100%

have an environmental performance potential
far beyond today’s vessels as far as emis-
sions to air and water are concenred

have totally enclosed sewage, bilge etc.
water systems as wel l  as pract i -
cal/economical ballast water handling sys-
tems

utilize ICT technology to a much higher de-
gree than today for control and safety func-
tions

still be manned

maintain features and solutions which are
the results of  the main drivers of  today

have features and functions that we today
have no inkling of



safety of  existing machinery can be
improved with the help of  safety
components and devices. Safety can be
fur ther improved by identifying and
analysing risks systematically. The obligation
of  continuous improvement of  safety has
already been brought into industrial safety
legislation.

Risk identification and
analysis as early as

the basic design phase

One of the most significant changes is that
risk identification and analysis have been
taken into consideration by the directive as

early as in the basic design
phase.  Th is  enables the
machinery structures to be
designed to be safe as early in
the process as possible. Risk
analyses also have to be

documented to esnure that machinery
design and production is implemented with
due consideration for the analysis results.
The risk analysis documentation forms part
of  the relevant structural file.

The new EU Machinery Directive
2006/42/EY came into force on 29.12.2009
according to regulation 400/2008 of
12.06.2008. This has brought changes to
established practices in a wide range of
industries.

 The impact of the
directive in the EU

Valid machinery directives enable the free
movement of machinery and devices within
the EU. The machines, however, must
conform to the relevant health and safety
requirements for which Declarations of
Conformity and CE-markings are given.
Machinery imported from outside the EU
does not necessarily have CE-markings, in
which case it does not conform to the
machinery directive requirements. This is
par ticularly impor tant to note when
importing new or used machinery or
production lines from outside the EU.

The directive harmonizes machinery
safety practices in the whole EU area. The
goal is to improve safety by identifying risks,
and to reduce in advance the number of
accidents that can be anticipated. The

New EU Machine Directive –
ensuring your devices and machines comply
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Since 2001 we have been able to help
companies to manage the changes and to
follow projects through to completion.
Companies have also received special
training regarding the application of
directives in their particular operations. 
 Directives and standards change over
time, and companies will have to make an
effort to keep up-to-date with the changes
and their effects on their machinery
deliveries. Conforming to requirements and
making such conformity known creates,
not only added value in functionality, but
also a provides competitive edge.

Significant changes to health
and safety requirements in new

Machinery Directive

The requirement relating to risk
assessment has been made more

explicit.

There are new requirements for risks
associated with machinery serving

fixed landings to take account of  the
extension of the scope of the Directive
to construction site hoists and slow-

moving lifts.

Certain requirements currently
applicable to mobile machinery or

machinery for lifting are made
applicable to all machinery presenting

the risk concerned.

Requirements concerning noise and
vibration emissions are made more

precise.

Reference: European Commission Enterprise and Industry

Directives
and Standards

Safety measures have been part of machine
manufacturing for as long as safety
principles have been defined as standards.
Over time, standards have become valid
throughout the EU, and in some cases also
internationally. Design that is completed
according to the relevant standards
generally creates solutions that conform to
health and safety requirements........... 
 In multi-disciplinary projects, each
special discipline’s directives and norms
have to be followed. Their relevant safety
and health requirements have to be taken
into consideration when evaluating risks.
In international projects, international norms
and regulations have to be adhered to.

Requirement conformity and
management of changes

Companies have been able to prove the
cur rent requirement conformity of
production lines acquired under older
regulations with comparative ease. In many
cases, the CE marking is in fact sufficient.
Differentiating between different suppliers
of production lines has often been difficult,
even though several different attempts have
been made to specify dif ferences.
Companies have received help in this
regard from CE markings and machinery
safety consulting companies such as
Elomatic.

K a r i  T o i v a n e n ,
B.Sc.(Engl.), has extensive
experience in production
technology, method and
product development and
R&D processes. His main
focus is production and
enterpr ise ser v ices,
training machine safety
and CE-markings. He
currently holds the position
of  Design Manager, Pro-

duction and Enterprise Services.

kari.toivanen@elomatic.com

About the author
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Environmental concerns are increasingly
coming to the fore in all human endeavours.
The earth’s carrying capacity is being
severely tested by environmental pollution,
which has resulted to a large degree from
rising living standards and global population
growth. In the last 25 years, the global
population has grown from 4 to 6 billion
and forecasts for 2030 indicate a global
population of  around 8 billion. The earth
can sustain only a part of  this population,
in particular as about 80% of  the energy
consumed by this population originates
from fossil fuel energy sources. Fossil fuels
will be exhausted in the coming decades,
and mankind is being pressed to find
chemical technology solutions as soon as
possible, in order to replace traditional
methods of  energy generation with
renewable methods.

One solution is to use methane and
carbon dioxide released via the anaerobic

digestion of biomass as sources of energy.
The use of  biogas as energy in vast
applicat ions is an evironmental ly
sustaibable method, espeicially when
biogas is used as transport fuel. This slows
down the greenhouse ef fect. The
greenhouse effect of  methane is 20 times
larger than that of  carbon dioxide. There
is vast potential for developments in the
field and members of the Finnish Chemical
Industry Federation also see energy and
environmental technology as the most
interesting business area of  the future.

Gasum and Biovakka
producing purified methane

Gasum Ltd, the Finnish natural gas expert,
acquired a minority share in a Finnish
biogas production pioneer, Biovakka Suomi
Ltd in 2009. The synergy is clear: biogas
that has been purified of  carbon dioxide
and sulphur compounds is the same

methane (CH4) found in natural gas. Biogas
on the other hand can be produced via the
anaerobic digestion of  all organic waste
by putting naturally-occurring mesophilic
bacteria to work in anaerobic (oxygen-free)
reactors.

The cooperation between the
companies in the further processing of
biogas resulted in the plan to build a biogas
facility in Nastola, Finland which will be
specialized in the production and refining
of  biogas. A key driving force is the EU
directive on biofuels, according to which
10% of  all transport fuels should be bio-
based and renewable by 2020.

The goal of  the facility is to produce
biogas for transport fuel through the
anaerobic digestion of  waste emanating
from different industries, waste water
purification plants, agriculture and possibly
from households. After the anaerobic
digestion process, the raw gas is comprised

Turning waste into clean transport fuel
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Putting bacteria to work to clean up the environment

Biogas is growing in stature as a renwable and clean
transport fuel solution for the future.Text by: Hannu Heikkilä

Image courtesy of  Gasum Ltd



compared to other fuels, because the
octane number of methane is superior. The
biogas facility currently being constructed
is the first step in producing gas as a
transport fuel in a sustainable way.......

Finland’s national policy regarding
bio-component obligations may be raised
to as much as 20 % by 2020. A natural
progression that would make the gas used
as transport fuel “greener” over the next
decade includes:
- Methane pumped directly from the natural
gas grid (Compressed Natural Gas, CNG)
- Purified methane produced from biode-
gradable waste (CNG or Liquefied com-
pressed natural gas, LCNG)

of about 65% methane and a third carbon
dioxide plus other gases such as sulphur
compounds. The methane is dried and
concentrated to such a level of  purity that,
in Nastola, it can even be fed directly into
the nearby natural gas grid.

Biovakka-Gasum plan to build several
similar facilities in the future. In LCNG-
processing, methane produced by facilities
outside the natural gas grid can be liquefied
under high pressure and transported as
LNG (Liquefied Natural Gas) by road
tankers to car or ship fuelling stations,
where the fuel is again evaporated and
compressed to CNC (compressed natural
gas).

Mercedes and Volkswagen
leading way with

bi-fuel cars in Finland

Gasum currently has 14 bi-fuel natural gas
fuelling stations for vehicles in Finland.
Factory-made bi-fuel cars are available in
Finland in Volkswagen and Mercedes-Benz
makes. They have two fuel tanks, one for
gas and the other for petrol. The cars have
normal petrol engines and their travelling
range is 450 km on petrol and 450 km on
gas. The driver does not notice the change
in fuel source while driving.

According to Gasum’s Energy Gas
Business Unit Head, Pasi Torri, the fuel
value of  methane has no equal when

- Purified methane produced from agro-
crops (energy plants) (CNG or LCNG)
- Purified methane produced from forest
biomass in a biorefinery by Fischer-Tropsch-
synthesis or from similar chemical synthesis
(Synthetic natural gas SNG)

Methane also promising
for the shipping industry

Methane is also a promising fuel for the
shipping industry as IMO directives have
dramatically reduced the amount of sulphur
allowed in the fuels used. Currently the
permissible sulphur content is 1% and in
2015 it will be reduced to 0.1%...............

Elomatic is the
EPCM service provider

for Nastola biogas refinery

Biovakka-Gasum got their Nastola project
started by requesting tenders from potential
EPCM suppliers. The EPCM supplier will
be responsible for project management,
engineering and procurement and the
construction management of  the facility.
Elomatic was chosen as the EPCM supplier
for the project.

A preliminary environmental impact
study of the Nastola project was drawn up
in 2008. The study is being expanded to
also include the further refinement of biogas
into clean methane gas to be used as
transport fuel. The licensing process will
lengthen the project schedule by some
months, but the facility will nevertheless be
ready for production as early as summer
2011.

The facility is thus divided into two
connected processes:
- Biogas facility that produces raw gas from
anaerobic digestion (mixture of  methane
and carbon dioxide)
- Biogas refinery that produces purified
and concentrated methane and carbon
dioxide.

Challenging technology
and greener consumer

mindset required

The challenge for the facility is to make a
provision for the annual use of  120 000
tonnes of  raw waste materials, including
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Image courtesy of  Volkswagen AG

Bi-fuel cars have a range of  900 km, 450km on gas and
450km on petrol. Switching between fuels is seamless
and is not noticable to the driver.
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many different kinds of  biodegradable
waste that will become available as their
collection and recovery are developed in
Finland. The raw material mixture may
therefore be of significantly varying quality.
The quality of  the gas produced by
anaerobic microbes should nevertheless
be as uniform as possible and produced
continuously at the dimensioned capacity.
As living organisms, the microbes also have
to be in good conditions to effectively
produce the uniform quality and high-value
end product....................................
The production facilities main process
phases are:

1.   Raw material delivery acceptance and
......handling
2.   Raw material delivery tank
3.   Handling odorous gases
4.  Buffer tank
5. Hygienization via heat treatment
6.  Anaerobic digestion
7.  Sulphur removal
8.  Handling digested rest sludge
     and gas storage tank

9.    Digested rest buffer tank
10.  Liquid fertilizer buffer tank
11.  Humus handling and storage
12.  CHP unit
13.  Combustion of  residual gases in the
        flare the natural gas grid
14.  Production facilities
15.  Electrical power center
16.  Transformer

In future, the annual capacity of the facility
may be raised to 240 000 tonnes of  raw
materials.

Advanced engineering
tools for the project

and PR functions

In the design of  the facility, the ability to
easily build other similar plants has been
taken into consideration.The implementation
of this refinery is aided by the 3D model of
the plant which contains all the technical
information required for the entire life-cycle
of  the facility and also acts as a
communication tool between the different

Hannu Heikkilä, holds a
Master  of  Science
degree in Chemical
Process Engineering
from Åbo Akademi
University of  Technology
in Turku.  His professional
career originates in the
Finnish Biotechnology
and Food indust r y
(Finnsugar and Raisio
Group), where he served
for two decades as

Project, Technical, and Plant Manager, and
from where he moved on to serve the Elomatic
Process Industry client base. His experience
covers competences from technical
development and investment project
management, to production plant management
of  food and chemical process industry projects.
Hannu Heikkilä’s current position at Elomatic
is Vice President, Process Industry Consulting
& Engineering.

hannu.heikkila@elomatic.com
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project parties during implementation.
Visualizations converted from the 3D model
of  the facility can also be used to present
the new technology and the chemical
conversion process to different interest
groups.
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The facility is divided into two main processes: a Biogas facility that produces raw gas from anaerobic digestion (mixture of
methane and carbon dioxide) and a Biogas refinery that produces purified and concentrated methane and carbon dioxide.
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Atacama Labs Ltd has developed a
groundbreaking pneumatic dry granulation
process (PDG), which is set to provide a
viable and more efficient alternative to
prevalent wet granulation. A fractionation
device that, after a dry granulation process
with a roller compactor, gently separates
granules from fines, is a key component of
the innovative system.

Separating fines from coarse particles
is performed by a pneumatic system and
together with uncompacted powder, the
fine material is fed into the roller compaction
process again.

Elomatic cooperated with Atacama
Labs on the project by developing the
automation system for the process and
ensuring its GMP compliance.

Granulation is a key phase in the
production of tablets and other oral dosage
forms. During granulation, primary particles
are bound together so that granules are
formed. Granule properties have a large
influence on the whole tableting process
and on the quality of  the end product. In
principle, two granulation methods are
available: dry and wet granulation. Amongst
wet granulation , bowl granulation, usually
in high shear mixers is the most fruequently
used method.

Amongst the main drawing cards of
dry granulation are its simplicity and being
a continous process with a considerably
larger throughput than wet granulation.
However, dry granulation has been
associated with technical challenges
regarding the flowability of  the granulate
and its recompactibility, which means that
until now wet granulation has been chosen
in approximately 70% of cases despite the
higher cost and lower efficiency ratios
achieved. PDG technology is set to level
the playing field in granulate manufacturing
by introducing a technology that bypasses
the above-mentioned difficulties with dry
granulation.

Lower production costs,
smaller tablets and reduced

energy consumption

With PDG technology, the drug load of
tablets can be increased considerably.
Smaller tablets mean increased patient
compliance, easier swallowing and reduced
dosing frequency. Because no solvents are
needed and the temperature is close to
room temperature, heat labile, probiotic
and moisture sensitive substances can also
be granulated easily. During test runs the
smallest batch that was granulated for

development purposes was only 200 grams
and the highest production capacity of the
system was  ca. 60kg/hour. This means that
the PDG system scalability issues are
virtually non-existent.

The energy consumption of  the PDG
system is only 3% of the energy consump-
tion of conventional wet granulation, which
represents a significant reduction in the
process carbon footprint, but more

Making the case for dry granulation
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Elomatic and Atacama Labs cooperate in developing new PDG process

A key component of  the innovative Atacama PDG
system is a fractionation device, which gently separates
granules from fines particles.

Text by: Aulis Rajala



In order to automate the system,
Elomatic cooperated with the compactor
manufacturer (Gerteis) to gather very
detailed information about the compactor’s
normal automation system. The goal was
for the PDG automation system also to
control the compactor. Test runs at the
Gerteis workshop in Switzerland and later
in the Finnish workshop have shown that
the PDG automation system fully controls
the dry granulation process. The automation
system is easy to use and includes recipe
and batch handling. The PDG automation
system was designed, tested and validated
according to GAMP 5, and the automation
system fully complies with the FDA 21 CFR
Part 11 requirements for electronic records
and signatures. The new PDG system will
also fulfill the US FDA requirements,
because the differences between the
European and US requirements are almost
the same today. However, the current PDG
system cannot be installed in the USA
because of the differences in the electrical
and dust explosion standards and norms.

PDG system implemented at
leading German manufacturer

The project’s conceptual design was
finalized by Elomatic in January 2008 and
actual implementation started in spring
2009. Test runs and qualification were
completed in October 2009. In late autumn
2009, Atacama started negotiations with
Excella, a German pharmaceutical
company, regarding the implementation of
the PDG system in their production. Excella
GmbH is part of  FAREVA Holding, one of
the top 10 contract manufacturing
organizations in the world.

The Excella pharmaceutical experts
were keen to implement the beneficial PDG
system immediately in their production. The
system was shipped to Excella in early
2010 and installed within two weeks. Test
runs and qualification was started in April
2010 and production with the PDG system
started at the end of  June 2010.............

16

importantly a major cost saving. Due to the
simple 3-step process (roller compaction,
fractioning and separating powder from
the gas used for classification), the reduced
manpower and the high efficiency, these
cost savings can amount to up to 40%
compared to wet granulation. The process
does not require solvent handling and
recovery, and in general requires much
lower compaction forces compared to
conventional dry granulation systems. The
PDG system works in underpressure, which
means that there is almost no dusting and
that the system can easily be used for
potent drugs when equipped with a WIP
(Washing In Place) system.

GMP and automation –
Elomatic scope

Atacama has built a pilot PDG system in
Viikki Science Park in Finland to test the
system. It is fully functional and has been
used to test the granulation properties of
several pharmaceutical APIs. As a pilot
system, it is controlled manually, and it does
not fulfill GMP norms. For the planning of
the first full-scale production system,
Atacama first contacted Elomatic. The
system had to be fully automated and built
according to cGMP requirements. The
Elomatic scope consisted of providing the
technical and validation documentation for
the PDG system in order to fulfill GMP and
also to make the validation of  the system
possible. The documentation developed
for the PDG system is managed with

the Elomatic EloDoc data management
system. Because powders are processed
in the PDG system, there is a risk of  dust
explosions. For that reason, Elomatic also
completed a risk analysis for the system
and created the required ATEX documents.

The PDG automation system includes recipe and batch
handling. The system was designed, tested and
validated according to GAMP 5 and fully complies with
FDA 21 CFR Part 11 requirements.
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Technology facts

PDG is an innovative form of  dry granu-
lation with the same process up to roller
compaction (easy integration in existing
machinery)

The resulting granules are soft and po-
rous, highly compactable and flowable
The main differences are:

Much lower compaction force compared
to standard dry granulation ( to preserve
maximum binding capacity of  the gran-
ules)

A new PDG Technology™ gas-flow based
fractionating device

Closed-loop system that does not leak
out dust

Suitable for a limited set
of  materials

Suitable for a limited set
of  excipients

Formulations have been
developed with standard
GRAS excipients

Direct Compression Dry Granulation with
Roller Compaction

PDG TechnologyTM

Special excipients needed for
direct compression are expensive

Low drug-loads can be
achieved < 20%

Segregation issues (due to
differences in particle size and
bulk density between excipients
and the active ingredient)

Often poor compressibility,
poor flow

Suitable for a less limited
set of  materials

Medium drug-loads can be
achieved (depending on
recompactibility) < 50%

Lowforce roller compacted
material often does not flow
easily because it contains a
large amount of  fine particles

Hard granules (made with high
force roller compaction) usually
have poor tableting properties

Applicable to almost any
pharmaceutical material

High drug load

70% - 95%

Exellent flow properties

Soft and porous granules
have good tableting properties



MPV - the desert oasis of prosperity
in the recession-book market

The 2009 shipbuilding market was punc-
tuated by an interesting trend: the aggres-
sive investment in new ships by multipur-
pose carriers, operators and ship-owners.
This occurred despite the global eco-
nomic downturn and the terrifying overca-
pacity plaguing especially the container
and other shipping sectors. In 2008 orders
for multi-purpose vessels (MPVs) amounted
to 10.3 million deadweight tonnes. This
represents only 25 % of the existing fleet,
and news about new orders continues
to flow in. As is to be expected in a
booming market, it has been
characterized by outsiders
wanting in, and insiders wanting
to expand. European companies
such as BBC Chartering, Beluga,
Rickmers-Line and Clipper
Projects have led the investment
charge.

Surprisingly, the above-mentioned trend
is not a passing fad, and the multipurpose
sector is not headed for container shipping-
like overcapacity, where 20% of  the fleet
probably won’t be required for the next

few years. It is also not likely to be heading
there in the future.

This is based on the rule of  thumb
which states, that the future of  a sector is
promising, as long as the orderbook con-
tains fewer vessels than the percentage
of vessels over 25 years old.

About 38% of  the multipurpose fleet
(38,7 million dwt in total) is currently over
25 years old. At the same time, only vessels

over 25 000 dwt in the MPV sector seem
to be exposed to the threat of  over-
capacity. Orders for smaller-sized vessels
represent between 15-23% of the existing
fleet and are growing steadily. The order-

book for large multipurpose vessels is,
however, almost 90 %, and it also happens
to be the sector with the lowest average
age. Larger ships are therefore the ones
most exposed to risk.

Unusual technical
evlolutions in MPVs

In addition to being interesting from eco-
nomic and financial viewpoints, the situa-

tion is made even more intriguing
by unusual technical evolutions in

the multipurpose vessel sector.
Vessels heading for the scrap yard

are very different from the ships
replacing them. Every new ship is

much more efficient and designed for
heavy-lift cargo, chemical reactors, wind
power plant elements and other project
related cargos.

So what is the definition of  today’s
multipurpose vessel and how have ship
designers reacted to changes in ship func-
tionality and the growing demand from
operators?
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ELO HL 700
Heavy lifting vessel

To answer this question one needs to look
at an example vessel that represents the
latest trends in MPVs, in this case the ELO
HL 700. Before analysing the unique con-
cept design of  the vessel, it is useful for
us to take a closer look at previous and
current definitions of  MPVs.

MPVs are primarily characterized by
having two decks, with the second, or
“tweendeck”, facilitating the stowage of
non-containerized cargoes within the hold.
Another frequent definition is a vessel with
two decks or more. The previous name
“tweendecker” fleet refers, however, to a
fleet of  vessels with very low container
capabilities, and today this factor and the
ability to conduct heavy lifting are impor-
tant measures of  a MPV’s suitability for a
given trade. Three main categories of
MPVs can be identified: container- inca-
pable, container-capable and container-
friendly. Container-capable vessels repre-
sent ships built in the late 1960s, which
were designed for max. 400-500 TEU. They
are equipped with tween hatches placed
side-by-side to maximize cargo space,
box holds, and container intake. The cate-
gory that forms the basis for current MPV
development with heavy lifting capabilities
includes vessels ranging from 8000 dwt
to 24000 dwt that are able to carry between
500 to 1000 TEU.

Typical features of  these vessels are
double hatches in container modules, op-
timized box shaped holds, strengthened
double bottoms, a tween-deck and a main-
deck that permits much higher stack load
weights. The evolution of  vessels in this
sector is driven also by heavy-lift market
expectations.

HL vessels cannot
be `systemized´

Even though it is worthwhile defining dif-
ferent types of  vessels, it needs to be
noted that heavy lift vessels cannot be
‘systematized’. This means that it is not
possible to design an entirely new ship
based on an existing one. Hoisting capacity
is an essential issue when selecting the
dimension of  a ship, but not the sole one.

Other factors that influence the ship stability
and strength are the crane type, manufac-
turer as well as its location and reach.
Generally, designing ‘heavy lift’ is done via
step-by-step approximation. Calculations
are widely used, which in today’s day and
age are not a problem, provided that the
starting point is more or less correct.
Customer expectations and new market
trends are the starting point of an iterative
design process supported by market re-
search. This was the approach used for
the design of  the ELO HL 700. After ana-
lysing similar ships, the design team de-
cided on two SWL 350 ton cranes. The
ELO HL 700 falls within the so-called sec-
ond generation of  this ship type. The first
generation ships have cranes with up to
250 tons of lifting capacity. They are, as a
matter of fact, rather common. It needs to
be added, that there are ships in the third
generation, which have lifting capacities
ranging from 800 to 1000 tonnes. Market
requirements dictated that the ship would
have to maintain course-keeping ability
without transferring additional ballast from
side to side. This is important during the
servicing of  the vessel.
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ELO HL 700
General
Arrangement

Visualization of  the MPV Heavy Lift Vessel ELO HL 700



Factors affecting
ship parameters

Achieving heavy lift stability during loading
requires careful consideration of all factors
that affect the design parameters. An im-
portant point is the selection of the correct
crane producer.  After investigating the
crane producers’ market, the light and
compact DK II crane, from NMF in Germa-
ny was selected. Typically, cranes from
NMF can carry up to 350 tonnes on a 14m
outreach, which is enough for the estimated
dimension of  the ship (20 – 22m in
breadth). It needs to be borne in mind,
that the cranes are required to work to-
gether; thereby providing lifting capacity
of  up to 700 tonnes. The crane has a
maximum outreach over 30m up to as
much as 34m. In the case of  the ELO HL
700, we have to assume that 30m is the
maximum. This limitation allows the fasten-
ing point of 350 tonne cargo to be lowered
by about 4m when the outreach is 14m.

Cargo continues moving, and the
idiosyncratic nature of  the project and
heavy-lift niche markets protect them from
extreme market volatility and from becom-
ing just another shipping commodity. While
dry bulk rates are down up to 80-85% and
container rates are down 70-85%, multi-
purpose rates are only down about 30
percent. It is obvious that there is compe-
tition in the multipurpose market from hun-
gry container and roll-on roll-off operators.

This competition can be seen in some
companies such as Chipolbrok or Rick-
mers-Line, the operators of  larger MPVs.
Competitors from other segments (contain-
er or ro-ro operators) are, however, strug-
gling to cope with the technical require-
ments of  multipurpose transportation.
These requirements include rigging and
lifting a piece of  heavy cargo, securing it
on the ship while taking all safety and sta-
bility aspects into consideration. Other
operators are more flexible: Beluga, BCC,
Clipper, Nordana and Intermarine operate
a variety of  vessels that are smaller than
those of Chipolbrok and Rickemers. They
can quickly reposition vessels to new re-
gions as demand rises and falls.
For new investments the size of the vessel
seems to be becoming a much more im-
portant factor in guaranteeing profitability
through flexibility. Flexibility means that the
vessel is independent and is able to sail
via all sea routes.  The routes for such
vessels are often well off  the busiest trade
routes. These vessels, such as the ELO
HL 700, are designed to operate independ-
ently from on-site infrastructure. They, for
example, ship power plant equipment to
South Africa, or offshore oil production
modules and wind power equipment to

Mexico or the U.S. This means that con-
tainer carriers will never be able to capture
much of the project and heavy lift market.
The container ship is, in fact, like a conveyor
belt. If  you slow the ship down to handle
an awkward bit of  cargo, all the ships
behind have to slow down as well. It is
very expensive and is not a reasonable
solution for container operators................

MPV market booming

Dozens of  new multipurpose vessels that
are capable of  carrying high, wide and
heavy project cargoes are under construc-
tion and scheduled to come into operation
from this year through to 2012. High service
and maintenance costs provide the incen-
tive for offsetting old vessels or replacing
them with new ones. The need for cargo
transportation comes from shipment of
mining project equipment to Brazil and
other countries, and booming removable
energy projects as well as conventional
petroleum-based projects. Some compa-
nies, such as Intermarine, are already
preparing themselves for nuclear-related
energy transportation.

 Rickmers Line is a good example of
a company that is actively investing in
technically advanced, tailored MPV de-
signs. The Hamburg-based company is
specialized in the global transportation of
break-bulk, heavy-lift and project cargo.
It has secured ten newbuild multipurpose
vessels that will be delivered by 2011. The
vessels built in Tongfang Shipyard are
19000 dwt and equipped with two 240t
cranes capable of  working in tandem to
lift 480 t. The length of  the vessels will
b148 m with a beam of  23,4 m and a
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Various cargo hold configuration for ELO HL 700

The ELO HL 700 Futura is designed for heavy sea and arctic operations
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ager for a series of  Ro-ro
passenger ferries. He has

also gained practical experience working for
several shipping companies. In 2007 he was
running and developing his own ship-design
company, which then become part of  Elomatic
Group, as Elomatic Sp. z o.o. Mr Bilon is currently
the Managing Director of  the company.........

piotr.bilon@elomatic.com

About the author

The medium to a long-term future for
the specialized multi-purpose industry,
therefore appears to be fairly well sus-
tained, provided owners and operators
closely follow up and anticipate their com-
petitors’ market moves and are prepared
to realign their shipping activities to co-
exist with the other segments in the market.

drought of  9,8  m. The
vessels’ service speeds will be 16 knots.
The vessels delivered by Xinshun Shipyard
are 17 000 dwt, 148 m long with two 150t
cranes with a 300t lifting capacity when
combined and one smaller 80t crane. Com-
mon features of  all the ships are service
speed of  16 knots, the capability to use
combined cranes for higher lifting ability,
and adjustable tweendecks. The President
and CEO of  Rickmers-Line, Mr Jan Boje
Steffens, has already indicated that they
“will continue to find opportunities to build
more vessels of this type”, referring to their
latest investments in MPVs.

Navigare neccesse est

So what is actually driving the MPV market?
Why is the business still going strong and
why it is remaining profitable? The basic
answer to this question was given many
hundreds of  years ago by the Romans:
“navigare neccesse est” – Sailing is a
necessity and cargo transportation be-
tween ports is required even during reces-
sions. The MPV market is today somewhat
focused on the carriage of  awkward or

non-unitisable cargo and commodities.
The typical MPV cargo is for example neo-
bulk cargo such as forest products, and
is usually moved in smaller quantities, but
not in containers. Due to their advanced
cranes, MPVs are in service on specific
routes and regional trade routes where the
infrastructure for loading and discharging
certain commodities and containers is still
developing. For smaller vessels, the main
containerized cargo employment is now
in the feeder and short-sea intra-regional
markets where transhipment has
become even more prominent lately. In the
Midlle East, Indian and Pacific Ocean
market, MPVs are found to be shipping a
wide range of  bulk cargoes in full or part
loads. These include a wide range of  ag-
ricultural products, fertilizers, forest prod-
ucts, steel, cement, minerals, and a variety
of  project cargo on a wide range of  liner
trade routes.

 Source material:

- www.sec.edgr-online.com The industry liner service,
various articles

- www.breakbulk,com Break Bulk Industry News, 
various articles

- www.inar.de “The new multipurpose vessels for 
Rickmers-Line”

- Annual Multipurpose Vessels Marker Review and 
Forecast 2009

- Elomatic mulitipurpose/ heavy lift vessels market 
review

- ELO HL 700 design calculation;
- ELO HL 700 technical specification
- Internet articles, and opinions posted by society 

members in  various forums and por tals.

Designers vision of  the ELO HL 700
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Cadmatic V6  breaking new ground
with modern user interface

commands and options for each area.
Particular attention has been paid to ensure
the user’s workflows are optimally
supported.

Fewer and more
powerful commands

The interface also strives to keep the design
process as simple as possible. There are
fewer and more powerful commands with
clear and descriptive icons, all contained
in the ribbon bar at the top of  the screen.
View management, for example, has been
made easier with a new Views window that
packs the functionality of a previous menu
full of commands. The application settings
can, likewise, now be found in a single
place and are organized logically............

Undo and Redo

Undo and Redo commands are now
available, eliminating the message boxes
that used to require the user’s confirmation
and giving the user freedom to experiment
with new designs safely. The heads-up
information and prompt display reduces
the need to follow the message log and
allows the user to maintain focus on the
working area while modelling.

The latest version of  Cadmatic software,
V6, comes packed with new features, but
none catches the eye quite like the
completely renewed user interface. With
it, Cadmatic has again proved to be a
pioneeer by being one of  the first 3D
modelling software providers to adopt the
familiar Microsoft of fice look in an
engineering software package. The new
user interface will enable new users to
learn and begin to use the software at an
even earlier stage than before.

The interface combines a modern
look and feel with enhancements
welcomed by both novice and experienced
users. What stands out is the new attractive
visual style, but there is much more. The
new interface changes the way the
software is used and allows for faster and
more efficient work. In Version 6, it is
available in Plant Modeller with other
modules to follow in due course. From the
very beginning, the interface development
project team were guided by four leading
principles: Usefulness, Ease of  use,
Efficiency and Familiarity.

Microsoft Office look
with Cadmatic logic

The interface has a look and feel that users
are familiar with in other applications.

Cadmatic’s distinctive interface is the result
of  years of  development in consultation
with users and is already considered very
efficient and easy to use. We have
recognized the need for standard
interfaces, but do not want to abandon our
innovative ways that make Cadmatic stand
out among its competitors. We also know
that a 3D CAD program is not a word
processor, and care has been taken to
use the standard interfaces in a way that
is suitable for our domain. Our current
principle is to use a standard look and feel
with the ordinary interface components:
dialogue boxes, command buttons, etc.
and to develop our own specialized
interfaces in areas specific to 3D CAD and
our applications. Version 6 combines the
standard Office look and feel with the
familiar Cadmatic logic.

Tabs to switch
between command bars

Usefulness has been enhanced by
increased context awareness. The main
characteristic of  the new ribbon interface
is the use of  tabs to switch between
command bars; it can in fact be thought
of as an extension of the traditional toolbar
interface. The tabs correspond to task
areas and contain the necessary
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Text by: Teemu Valtonen

3D Design Software development was
started at Elomatic in the mid 1980s. Today
Cadmatic has sold over 4500 plant and ship
engineering licenses around the world.

Teemu Valtonen ,
M.Sc. (Comp. Sci.),  has
all-round experience in
software development in
projects ranging from
computer graphics and
user interfaces to distri-
buted systems. His cur-
rent focus is on user ex-
perience design, usability,
software architecture and
software project man-
agement, and he con-

stantly follows new technologies.  At Cadmatic,
he has designed and led the development of
the CoDesigner and eBrowser products. Teemu
Valtonen currently holds the position of Manager,
Product Platform.

teemu.valtonen@cadmatic.com

About the author

www.cadmatic.com



From modest beginnings, Elomatic has
grown steadily over the years, and now
employs over 700 professionals in Finland
and in its 5 international offices. The
Elomatic News team caught up with
founding member and current Chairman
of  the Board, Ari Elo, as well as CEO Olli
Manner, to reminisce about years gone by,
and get a peak preview of what lies ahead
in the next ten years.

Hot gas filter project
first job for Elomatic -

environmental engineering
from the start

“When I started out, I of  course had no
idea that the company would grow and
become what it is today. It was more of  a
practical choice I made. In 1970, I had just
left my previous job at Auran Rautateollisuus
(ARA). ARA requested whether I could
nevertheless complete a hot gas filter
project for asphalt machines I had been
working on. I set up the company and hired
some employees for the job, 1365
engineering hours in all. This is how
Elomatic came about”, Ari Elo explains.

Engineering
methods and
efficiencies
crafted over

40 years

Future direction shaped by
significant past events

“A very significant step for Elomatic was
our first whole ship design commission,
which we received in 1977 from the Swedish
shipyard Karlskronavarvet AB. The shipyard
had previously built only navy vessels, and
approached Wärtsilä Turku Shipyard for
the design of three RORO vessels for paper
mill products. Wärtsilä was however running
at full capacity, and recommended Elomatic
for the job and the rest is history”, Ari Elo
continues.

“One should add here, that it was very
important that Ari was well-known and had
good connections in Finnish shipbuilding
and design. This also coincided with a
period when shipyards started outsourcing
design more frequently.

The plastic model technology adopted at
Elomatic was also essential in gaining the
first ship design contract. This then led to
development of  Cadmatic 3D design
software, which was another important
milestone and guiding factor”, Olli Manner
adds.
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An old plastic model of  a ship engineroom.

The first ship design commission was a series of  RORO
ships for Swedish shipyard Karlskronavarvet AB.



“In the mid 1980’s it was decided to
start diversifying the Elomatic focus to
include engineering areas outside marine
engineering, such as plant and process
engineering. The effects of  this strategic
change are very visible in Elomatic’s
operations today”, Olli Manner points out.

Outgrowing small beginnings –
moving to the White House

By 1999 the company had become too big
for its premises in Vähäheikkiläntie, in the
outskirts of  Turku, and the current head-
quarters downtown on the river Aura, or
the White House, as it is known, gradually
became its new home.

“Moving to the White House raised the
profile of Elomatic, and allowed us to attract

the attention of  the kind of  professionals
we wanted to hire. Our organic growth has
been steady since, and has been boosted
by a few strategic acquisitions. We also
once considered listing the company, but
today I think we have a very efficient setup,
and between Olli and I we can quickly make
important decisions”, Ari Elo explains.

Elomatic
today and tomorrow

“The way I see Elomatic today and
tomorrow, is that it is more like a group of
partners, who are skilled professionals in
various fields. We are able to provide advice
to our customers in their projects and back
that up with methods, services, and
efficiency that have been developed over
the last 40 years. After conceptual design,
we are big enough to realize even larger
projects that include all the required
disciplines, and we have many locations
and a wide network of partners to support
activities worldwide. Global competition is
tough and we need to continue along this
route, by hiring the top people and
making sure our engineering
methods bring
efficiencies to industrial
projects”, Ari Elo sums up
the road ahead.
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Elomatic in 2020

“In the next ten years Elomatic will
continue to grow, and will be even more
an organization of professionals in various
fields than it is today. By 2020 we will be
a much more international company, and
over half of our personnel will be outside
Finland. We will continue serving the local
Finnish market as well, but our growth
areas will lie beyond the Finnish borders.
Our brand is well known and recognized
for our innovative ways of  helping our
clients to succeed”, Olli Manner..................
concludes........

Elomatic acquired its current premises, on the Aura
River in downtown Turku, in 1999. Known as the White
House to locals, it used to house the administrative and
design of f ice of  Wär tsi lä Turku Shipyard.

Development of  Cadmatic 3D design software was
started in the mid-1980’s. Today Cadmatic is one of
the most advanced 3D ship and plant design software
solutions on the market.

Plant and process engineering were added to Elomatic’s engineering focus in the
mid-80s. Today Elomatic serves customers in a wide range of  process industries.
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A new Elomatic office was opened in
January 2010 in , central Poland. The
office offers customers the full range of
Elomatic services but a significant initial
focus has been in the process
industry and the promotion of
engineering services in the pulp
and paper, power, and foodstuffs
industries.

 is the cradle of  design offices
for the process industry and especially for
the pulp and paper industry in Poland. The
six employees, who are working at the
of fice, have extensive design and
supervisory experience of  local and
international pulp and paper industry
projects, as well as good contacts to Polish
paper mills.

Elomatic opens new office
in , Poland

GDANSK

LODZ

The  office will be supported by
the other Elomatic offices in the realization
of  large projects, and will receive close
operational support from the Elomatic office
in .

         The Elomatic Lódz office employees, from left
        to right, Pawel Sadlecki (process and mechanical
      designer), Bartosz Janiszewski  (head of  process
and mechanical dept.), Rafal Kulbat (department
director), Natalia Shestopalova (process designer),
Krzystof  Perdjon (Head of  Electrical and Automation
dept.) and Maciej Klencki (Project Manager).

www.elomatic.com

In conjunction with the European Day of the
Entrepreneur, Elomatic was awarded the
Entrepreneurial Spirit of  Turku Award by
the Turku Region Development Centre on
2 June 2010. The award comes in

Elomatic receives
 Entrepreneurial Spirit of Turku Award

recognition of “long-term and distinguished
operations as one of  Turku city’s flagship
companies”.

The Turku Region Development Centre
congratulated Elomatic not only on its
innovative and long-term business
operations, but also made special mention
of  Elomatic’s commitment to socially
responsible business operat ions.

According to Kalle Euro, Business
Development Director at the Turku Regional
Development Centre, Elomatic has shown
the profitability of  broadminded and bold
development work through its steady growth
over its 40 year history. He further pointed
out that Elomatic’s professionalism and
success has had a positive impact on the
business life of  the entire Turku region.
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