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1 ENERGY AND ENVIRONN

1.1 Energy technology laboratory (Savonia University of Applied

Sciences)

The energy technology laboratory in Varkaus is a research, development and innovation
environment serving both education and companies. The goal of the education is to produce
innovative employees with basic engineering skills for companies, who know how to plan metal
structures, have a strong technical knowledge of energy and material and manufacturing
technology. The laboratory offers expertise in measurement and test services for corporate use.
The strengths of the unit serving the research, development and innovation activities of
technology companies are particularly in energy, manufacturing and material technology
sectors.

The laboratory uses extensive analysis devices for defining the structure, contents and material
characteristics of products, measurement sensors and systems for laboratory and field testing of
products and systems, and testing environments enabling the measurement of devices designed
for energy production, transfer and storage, and determining the function key figures based on
the measurement results. The measurement and testing services of the laboratory include flue-
gas analysis, fibre-based distributed temperature measurements (DTS), fuel analysis, battery
testing, heat exchanger and water heater testing and high-temperature corrosion testing.
Additionally to the measurement and testing of systems, the development is facilitated by flow
calculation software suitable for thermal modelling and flow phenomena modelling, and
equipment and software suitable for energy production unit simulations. Research projects are
made in collaboration with universities and other research units, which expands the range of
services offered for businesses.
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ERDF projects

New measurement method development environment for energy technology operation and maintenance
Institute: Joint Authority of the Savonia University of Applied Science

Implementation time: 1.9.2009 - 31.8.2010

Responsible authority: Regional Council of Pohjois-Savo

The project has built a modern energy technology R&D environment in which measurement methods differ from
traditional temperature probing. The goal of the project has been to develop new measurement methods for operation
and maintenance sites where measurements have been difficult to implement, or their results are not reliable or
sufficient. The aim has been to test the suitability of various measurement methods for different maintenance
application sites. In addition, the aim has been to strengthen and diversify the expertise at energy technology companies
and educational institutions and to deepen the functions and collaboration forms between universities and higher
education institutions.

Energy, power plant and pressure device knowledge development environment

Institute: Joint Authority of the Savonia University of Applied Science

Implementation time: 1.1.2008 - 30.6.2010

Responsible authority: Regional Council of Pohjois-Savo

One goal of the project has been to develop the functions of Savonia University of Applied Science in form of
equipment and resources. Environments for testing fuel and Lithium lon batteries, a CFD modelling environment, a fiber
optic-based temperature measurement environment, an accelerated high-temperature corrosion research environment,
a flue-gas analysis environment, a material testing environment, a liquid and gas flow testing environment, a furnace
diagnostics environment, a power plant and process simulation environment, a renewable energy research environment,
a heat exchanger and a water heater testing environment have been built as parts of the project. The environments,
except the last one, are located at the Varkaus campus area. The heat exchanger and water heater testing environment
is located at Stora Enso’s mill site, as no suitable premises were found at the campus area.

Operation

Research, development, innovation and teaching

The devices at the energy technology laboratory are used for research, development and
innovation activities, and teaching purposes as well. The devices are generally slightly more
frequently used for RDI activities than for education and student projects, although the two
cannot always be completely separated. Two laboratory technicians work at the laboratory
environment, and laboratory core services offered include fuel and flue-gas analysis. Expert and
testing services have also been offered for a variety of research projects. Service sales efforts
have been made to involve the school in research and development operations, besides routine
testing. For example, the field of fuel testing includes commercial operators whose markets we
do not wish to intervene on.

The equipment located at Stora Enso’s mill site has been so far primarily in research,
development and innovation use. Its use in education has been sporadic; the well-controlled
factory environment offers a good framework for R&D and innovation, but is a problematic
environment from a teaching perspective. The equipment does not currently, however, have a
better location, but moving it in the future may become a reality.

Equipment acquired with projects a prerequisite for operation

Energy technology education could not be arranged without the equipment that have been
acquired with ERDF projects; these devices are essential for education. Energy technology
education has only been organized for one academic year, but the learning method consisting
of a relatively large amount of education in form of projects has already raised the laboratory
utilization to a reasonably good level. Naturally, the utilization grows as new students are
admitted and current students proceed with their studies. So far, student projects have been of
elementary level, because the more advanced students are yet missing.
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In addition to arranging education;-the-equipmentsis-alse-a-prerequisitesfor-the_schiool to beable
to involve itself in research and development-activities=of-businesses. The laboratory has the
most to offer for the relatively small operators who do not have the opportunity to maintain
their own research and development resources. Larger companies often have their own
departments and equipment for research and development, consequently, the service offered
by the school is not of similar importance for them. The involvement of larger companies in
projects is often based on a long-term plan. The project develops a certain operational
environment and education, which in the future provides a better workforce for the companies
with the involvement of graduate students.

Regional awareness wider in the future

Companies in the economic zone were estimated to be aware of the possibilities offered by the
energy technology laboratory. The businesses interested are easily identifiable and manageable,
because they are quite few. The awareness outside the vicinity is weaker and the need for
further development is a result of the fact that SMEs would need to be reached from a little
greater distances as well. By participating in trade fairs and by communicating to key partners
identified the laboratory is reqularly informed about current and future activities. The laboratory
also has a website and is publicised at the local newspaper. In addition, a key information
channel is the campus advisory board consisting of various economic stakeholders, which has
been experienced as an excellent way of spreading information about the school’s activities.
Lots of information is also exchanged in informal networks of local businesses. Awareness
within the school was evaluated as follows: the technical education was estimated to be good,
but otherwise it was estimated that there is room for improvement. As an example the lisalmi
farm know-how and the related energy solution opportunities were broadened.

Companies’ experiences of the energy technology laboratory

Two different company representatives who had been involved in laboratory-related research
activities were interviewed to gather experiences from companies. The other interviewee also
told about having participated in the education.

Laboratory assisting a study, data for product development as a result

The most tangible benefit from the energy technology laboratory as seen by the interviewed
companies was the fact that the laboratory had contributed to making the Lappeenranta
University of Technology’s research project possible. The companies were involved in this project
and benefited from it through the laboratory; the project results were verified in the energy
technology laboratory. The study of the project in turn enabled the companies to test their ideas
and the resulting data could be used in product development.

Effective cooperation, skilled workforce and R&D potential

The Varkaus unit of the university was seen as a suitable sized and flexible partner with good
project leaders and participants. Previous project cooperation and networks between persons
were reported to lower the threshold to contact the school. Cooperation with the school was
experienced to work well from the companies’ perspective. The cooperation of businesses with
the school was also seen as an opportunity to receive suitable workforce in the future. The
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