
Implementation of Industrial Process Control

The course will present real-world applications of control methods for energy processes 

and power plants. Practical considerations will be made on selecting the best control 

architecture and including modifications to improve control response.

LEARNING OUTCOMES

Be in control of your energy! How is the operation of a 
power plant controlled? Energy plants run in autopilot. De-
signing the control systems that form the “autopilot” is not 
only critical to ensure safety, but also to operate the plant 
efficiently, reducing the emissions and increasing the eco-
nomic revenues.

This course will deal with real world applications of control 
systems and with all the practical aspects that need to be 
considered before hitting the “start button” and running 
the plant. You will learn how to make the controller faster, 
more robust, and closer to the desired response for different 
applications. 

YOU WILL LEARN

• Describe the influence of sensors and data acquisition on 
control of energy processes and apply different methods to 
include them in the control design. 

• Apply state-of-practice control techniques to improve the 
response of a traditional PID controller.

• Compare different control types and structures, and mo-
tivate the selection of the most suitable for a specific pro-
cess.

• Design and test a control system in a simulation environ-
ment.

 

 

 
ENTRY REQUIRMENTS

120 credits of which 90 credits engine-

ering or natural science and 7,5 credits 

mathematics. In addition English course 

A/English course 6 is required.

 
SPECIFICATIONS

Start date: 2 September, 2019

End date: 10 November, 2019

Study pace: 50%

Main area: Energy Engineering

Level: Advanced

Language: English

Credits: 2.5

Fee: May apply for international students

TEACHER - VALENTINA ZACCARIA

I am an assistant professor within the SOFIA (Simulation 
and Optimization for Future Industrial Applications)  
research group in the Future Energy 
Center at Mälardalen University. My 
main research areas are control and 
diagnostics of gas turbine systems, mo-
delling and control of advanced power 
systems, and cyber-physical systems 
applications in energy.

valentina.zaccaria@mdh.se

+46 21 10 15 66

 
CONTACT

lifelonglearning@mdh.se 

mdh.se/utbildning/livslangtlarande 

A MODERN UNIVERSITY AT THE HEART OF SOCIETY

Mälardalen University (MDH), was founded in 1977 and has 
16 000 and 1000 employees. MDH emphasises strong links 
between education and research, with value and applicabi-
lity as key concepts. 

MDH offers our student knowledge, tools and possibilities 
to create their own future. Active cooperation with business 
and society is the core of the University ś endeavours, and 
we continuously takes new steps to achieve the vision of a 

strong MDH – the co-producing university.



Measurement Techniques in Fluid flow and Heat transfer

For engineers and scientists who want to understand experimental measurements in fluids, 

this course can give you the gist of the subject in a quick and efficient way.

ABOUT THE COURSE

Experiments in fluids are cool! And they can be hot too.

How do you measure velocity, pressure, and temperature? 
Which parameters can you measure accurately? How can 
you use lasers to measure velocity?

In this course we will discuss the need for experimental 
measurements in fluid mechanics and heat transfer, the 
challenges involved, and how to choose the best method 
for each application. You will learn about commonly used 
methods to measure the flow of gases and liquids. You will 
also learn about methods to measure heat transfer, which is 
relevant for cooling of high temperature parts in small and 
large engines for power generation. 

The course will cover different intrusive and non-intrusive 
methods for the measurement of key parameters such as 
pressure, velocity, temperature, and will highlight the fun-
damental phenomena on which the different measurement 
techniques are based. The importance of reliable experi-
mental measurements, and measurement uncertainty and 

repeatability will also be addressed in the course. 

 

LEARNING OUTCOMES

A MODERN UNIVERSITY AT THE HEART OF SOCIETY

Mälardalen University (MDH), was founded in 1977 and 
has 16 000 students and 1000 employees. MDH emphasises 
strong links between education and research, with value 
and applicability as key concepts. 

MDH offers our students knowledge, tools and possibilities 
to create their own future. Active cooperation with business 
and society is the core of the University ś endeavours, and 
we continuously takes new steps to achieve the vision of a 

strong MDH – the co-producing university.

 

 

 
ENTRY REQUIRMENTS

120 credits of which 90 credits engineering 

or natural science and 7.5 credits mathema-

tics or similar knowledge. In addition Eng-

lish course A/English course 6 is required.

 
SPECIFICATIONS

Start date: 2 September, 2019

End date: 10 November, 2019

Study pace: 50%

Main area: Energy Engineering

Level: Advanced

Language: English

Credits: 2.5

Fee: May apply for international students

TEACHER - IOANNA ASLANIDOU

I am an assistant professor within the 
SOFIA research group at the Future 
Energy Center. My research focus is on 
boiling heat through experimental stu-
dies, the use of artificial intelligence 
in fluid mechanics research, and the 
development of learning systems and 
on-line diagnostic concepts for process 
industry.

I hold a DPhil in Engineering Science 
from the University of Oxford, UK, for my 
research on combustor and turbine aerother-
mal interactions in gas turbines with can 
combustors. I obtained a MSc in Thermal 
Power from Cranfield University, UK, and a 
Dipl.-Ing. in Mechanical Engineering from 
the Aristotle University of Thessaloniki, 
Greece.  

ioanna.aslanidou@mdh.se  

+46 21 10 14 23
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• Describe commonly used fluid flow and heat transfer 
measurement techniques and compare the fundamental 
phenomena behind these techniques 

• Argue for the importance of experimental measure-
ments and measurement uncertainty and repeatability. 

• Explain the challenges and limitations of different mea-
surement techniques and rank parameters in order of 
measurement accuracy. 

• Select and motivate the most suitable measurement 
technique for a specific application within fluid flow 
and heat transfer.



Applied Spectroscopy for Future Energy and Environmental Systems

Would you like to discover the inner soul of the materials and processes through exciting 

measurements? In this course, you will learn it by using state-of-the-art spectroscopy 

techniques.

LEARNING OUTCOMES

In this course, you will learn how the spectroscopy techni-
ques are used to analyse chemical and structural properties 
of various materials by interactions with electromagnetic 
radiation. We will introduce electromagnetic spectrum and 
discuss underlying theories behind matter transitions affec-
ting radiation in different spectra ranges and thus enabling 
spectroscopic analysis.

You will learn how to operate various spectrometers along 
with procedures of correct material sampling, preparation 
and spectral data acquisition. You will understand how to 
interpret complex information obtained by various spec-
troscopic techniques and how to extract information with 
help of chemometric mathematical tools including machine 
learning. The important part of the course will be focused 
on addressing real industrial and environmental challenges 
by employing state-of-the-art spectroscopic material charac-

terization for process monitoring, control and optimization. 

 

 
ENTRY REQUIRMENTS

120 credits of which 90 credits engine-

ering or natural science and 7,5 credits 

mathematics. In addition English course 

A/English course 6 is required.

 
SPECIFICATIONS

Start date: 11 November 2019

End date: 19 January, 2020

Study pace: 50%

Main area: Energy Engineering

Level: Advanced

Language: English

Credits: 2.5

Fee: May apply for international students

TEACHER - JAN SKVARIL

I am an assistant professor within the 
SOFIA (Simulation and Optimization 
for Future Industrial Applications) 
research group in the Future Energy 
Center at Mälardalen University.

My main research focus is applied 
spectroscopy and R&D of optical sen-
sors for characterization of solid and 
liquid materials, real-time process 
monitoring, diagnostics, optimization 
and implementation of model predictive control concepts in 
large industrial applications. My research focus also includes 
experimental design and performance, statistics, multiva-
riate data analysis, chemometrics, machine learning and 
artificial intelligence. 

jan.skvaril@mdh.se

+46 21 15 17 38
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A MODERN UNIVERSITY AT THE HEART OF SOCIETY

Mälardalen University (MDH), was founded in 1977 and has 
16 000 and 1000 employees. MDH emphasises strong links 
between education and research, with value and applicabi-
lity as key concepts. 

MDH offers our student knowledge, tools and possibilities 
to create their own future. Active cooperation with business 
and society is the core of the University ś endeavours, and 
we continuously takes new steps to achieve the vision of a 

strong MDH – the co-producing university.



Monitoring and Diagnostics of Power Plants and Processes
The course will give an overview of process monitoring and diagnostics with a focus on the 
power generation sector. Different fault detection methods using physics-based and data-
driven models will be covered.

LEARNING OUTCOMES

As we do regular check-ups and we maintain a healthy lifestyle, 

the health conditions of machines need also to be constantly 

monitored to ensure proper functioning. When the machines 

under observation are the ones that produce power for the 

collectivity, effective monitoring and diagnostics are not only 

essential to keep the plant working in an efficient way and keep 

the price of electricity low – it is also a matter of safety. 

This course will cover various methods for power plants 

diagnostics, exploring the use of numerical models and 

machine learning techniques to estimate components health 

conditions and predict the remaining useful lifetime.

YOU WILL LEARN

• Describe the fundamental methods used for process
monitoring and diagnostics.

• Discuss basic principles and limitations of physics-based
and data-driven techniques.

• Compare different methods for fault detection and

identification.

• Perform fault detection and identification from synthetic

data.

 
ENTRY REQUIRMENTS

120 credits of which 90 credits engine-

ering or natural science and 7,5 credits 

mathematics. In addition English course 

A/English course 6 is required.

 
SPECIFICATIONS

Start date: 11 November, 2019

End date: 15 December, 2019

Study pace: 50%

Main area: Energy Engineering

Level: Advanced

Language: English

Credits: 2.5

Fee: May apply for international students

Valentina Zaccaria is an assistant professor within the 

SOFIA (Simulation and Optimization for Future Industrial 
Applications)  research group in the Future Energy Center 

at Mälardalen University, focusing on control and 

diagnostics of gas turbine systems.

Amare Fentaye is a researcher in the SOFIA group focusing 

on gas turbine diagnostics and prognostics, and AI 

applications.

valentina.zaccaria@mdh.se

+46 21 10 15 66
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A MODERN UNIVERSITY AT THE HEART OF SOCIETY

Mälardalen University (MDH), was founded in 1977 and has 
16 000 and 1000 employees. MDH emphasises strong links 
between education and research, with value and applicabi-
lity as key concepts. 

MDH offers our student knowledge, tools and possibilities 
to create their own future. Active cooperation with business 
and society is the core of the University ś endeavours, and 
we continuously takes new steps to achieve the vision of a 

strong MDH – the co-producing university.

TEACHER 

amare.fentaye@mdh.se


