


FOREWORD 

The Laboratory of Heat Transfer and Environmental Engineering (LHTEE) began its formal 
existence in October 1990, when the General Assembly of Aristotle University’s Mechanical 
Engineering Department made the necessary administrative decision. It took twelve more years 
until LHTEE, together with most of our Department’s Laboratories, was approved by the Greek 
Ministry of Education as a legal entity. Real work, however, had started as early as the autumn 
of 1989, just after my joining Aristotle University Thessaloniki. 

From the very beginning, the Laboratory’s objective was to educate undergraduate engineering 
students and to conduct research in all fields where energy use is interrelated with impacts on 
the environment. Inevitably, topics like waste management, environmental impact assessment 
and management, life cycle analysis and integrated product policy were also gradually covered. 
Addressing this vast scientific domain is only possible with an interdisciplinary team of people 
who are prepared to explore areas beyond their field of expertise, thus producing new 
knowledge and striving for innovation. 

What all our scientific efforts have in common is the desire to contribute to a more sustainable 
future, ensuring that the engineer of tomorrow is aware of the significance of rationalising the 
use of raw materials and energy while minimising environmental impacts. Back when we 
introduced this type of work into what was a Mechanical Engineering Department, several 
people were surprised with our intention. Today, one can hardly imagine an Engineering 
Studies curriculum that would ignore sustainability issues. 

This booklet summarises our achievements of over 20 years. Taking into account that these 
first two decades in the development of our Laboratory coincided with what was a critical period 
for higher education and research institutions in Greece, we think we can feel justifiably 
satisfied, having reached most of our goals. We are particularly proud in view of our fruitful 
international collaboration in education and research, which is specifically important for our 
students and young researchers. 

As Head of the Laboratory of Heat Transfer and Environmental Engineering since its 
establishment, I would like to thank most sincerely the more than 100 staff members, whose 
contribution cannot be praised enough. Their skills, enthusiasm and devotion determined our 
course and, I can only hope, will shape our prospects. 

Thessaloniki, September 2009   Professor Nicolas S. Moussiopoulos 
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1. A BRIEF RETROSPECT 
As is true of any endeavor, the starting phase is a difficult one; this was also the case for our Laboratory. 
Insufficient space, lack of personnel, limited infrastructure – yet, somehow, things had to move forward. 
During the first three years we had but two small offices (one for the Head of the Laboratory and one for 
the few co-workers of that time) and no secretariat of our own. In 1992, and thanks to the support of the 
University Rectorate, we were given the chance to expand: a 150 m2 flat was rented for us at a distance 
of about one kilometre from the University Campus. The “Vassilissis Olgas 9” office enabled us to 
increase our staff to about 15 co-workers, all of whom were on temporary assignment (the second 
permanent staff member of the Laboratory only joined us in 1998). As a further step forward, in 1997, we 
were also allotted some space in Building C of the School of Engineering. In 1999, our headquarters 
benefited from a redistribution of offices in the eighth floor of Building D. Finally, in 2003, we got three 
more spacious offices in Building E-14. All in all, we now have offices of about 450 m2, and our staff 
number has been stabilised to between 35 and 40 people, 13 of whom are permanent civil servants.     

During this same period we did our best to improve the infrastructure needed for undergraduate and 
graduate education, while at the same time investing in the instrumentation and hardware necessary for 
conducting our research. We are grateful to all our Greek and foreign funding sources for their support. 
Concerning remuneration of our co-workers, we should particularly acknowledge the substantial grants 
we received from the European Commission through their Framework Programmes, from industry, and 
from the Greek institutions and programmes supporting young scientists after their graduation. 

Although the development of our Laboratory has been a continuous process, there have been several 
remarkable milestones that marked its course. These are briefly presented below. 

Involvement in EUROTRAC                                            1989 

The first research activity of the Laboratory was a contribution to EUMAC 
(European Modelling of Atmospheric Constituents), a subproject in the first 
phase of the EUREKA environmental project EUROTRAC (see section 5.3). 
Professor Moussiopoulos was nominated Greek representative to EURO-
TRAC’s International Executive Committee. Given his role in both the scien-
tific work and the coordination of EUROTRAC, he was also asked to co-
author the deliverable of the EUROTRAC Application Project, which assimilated  
numerous scientific results regarding the state of the troposphere over Europe on a local, regional, and 
global scale. This report successfully presented scientific findings in a form suitable for use by those 
responsible for environmental planning and management in Europe. 

Athens air pollution abatement                    1990 

In spite of ambitious efforts to abate air pollution in Athens during the ‘70s and ‘80s, deterioration in air 
quality proceeded more or less in parallel with the increase in motorisation. It was not until 1990 that a 
promising fight was launched to improve the situation in Athens: a concerted, scientifically founded 
effort which aimed at substantially reducing road traffic emissions, the main responsible for the 
extremely poor air quality in Athens. Professor Moussiopoulos had the chance to actively contribute to 
the planning of this fight as a consultant to the Greek Minister of the Environment, Physical Planning 
and Public Works. This effort mainly comprised subsidies for new, “clean” passenger cars (the so-called 
“scrappage incentive”), establishment of the “Exhaust Gas Control Card”, and traffic restrictions for 
polluting vehicles (namely, a suggestion to introduce the so-called “clean ring”). In contrast to the first 
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two measures, which proved quite successful and efficient, implementing a “clean ring” in Athens in the 
early ‘90s turned out to be hard. Very recently (July 2009), the Greek government announced a new 
programme for improving air quality in Athens, based on a new version of the “scrappage incentive” 
and the “clean ring” concept (this time called “green ring”).  

Thessaloniki air quality measurement campaign                               1991 

The air pollution monitoring network 
operating in Thessaloniki since the ‘80s 
did not provide sufficient information for 
efficient air quality management. Spec-
ifications for adequate monitoring net-
works are usually derived from the 
findings of detailed air pollution analyses 
based on field measurement campaigns. 
Such campaigns allow immediate invest-
igation of physico-chemical phenomena, 
while providing the basis for verification 
of mathematical models. LHTEE was the 
main organiser of the Thessaloniki 1991 

Field Measurement Campaign, which took place in the frame of the German-Greek cooperation in 
scientific research and technological development. The scientific team included researchers from the 
Research Centre Karlsruhe, the University of Athens, the National Observatory of Athens, and the 
Rudjer Boskovic Institute Zagreb. The campaign allowed characterisation of photo-oxidant formation in 
Greater Thessaloniki, thus clarifying the need for ozone monitoring stations in the area of interest. 

Environmental Impact Assessment studies                   1993 

During the ‘90s, a major part of our work focused on various Environmental Impact Assessment studies 
(EIAs). The Laboratory’s main task was to analyse the impact of industrial activities and important 
public works on air quality (see section 7.3). In this context, we contributed to the development of new 
methods and tools suitable for EIAs, while providing services to other institutions and consulting firms 
through specific studies. To mention but an example, in a study that was coordinated by the University 
of Athens, we analysed the impact of the (at that time) projected new Athens airport on air quality in the 
Attica peninsula. This study was completed in 1994 and its results influenced the Greek Parliament’s 
final decision in favour of the new airport.   

The EEA European Topic Centre responsible for air quality                1995 

LHTEE is among the major European organisations providing technical 
assistance to the European Environment Agency (EEA) on issues related to 
air quality. This has been achieved through LHTEE’s continuous and non-
stop involvement since 1995 in the European Topic Centre (ETC) 
responsible for air quality, which started out as ETC/AQ (European Topic 
Centre on Air Quality), and since 2001 has been called ETC/ACC (European 
Topic Centre on Air and Climate Change). Working with institutions such as 
MNP (formerly RIVM), NILU, and Umweltbundesamt and AEA Technology, 
the Laboratory has held a major role in several EEA key products, including  
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significant topic reports and assessments. Furthermore, LHTEE has contributed to the development 
and update of integrated assessment and baseline scenario frameworks in the fields of air pollution and 
climate change, which were associated with the Clean Air for Europe (CAFE) programme. Our 
Laboratory has maintained EEA’s Model Documentation System (MDS) for over a decade, providing 
guidance to air quality model users. Moreover, between 2003 and 2007, we were responsible for the 
“Street Emission Ceilings” (SEC) study, whose aim was to assess the contribution of local sources to 
air pollution in urban hotspots. Finally, since 2007, the Laboratory has been leading FAIRMODE 
(Forum for Air Quality Modelling), which seeks to establish and maintain a joint EEA/JRC network for 
exchanging experience and results from air quality modelling in the context of the new Air Quality 
Directive, so as to promote the use of modelling for regulatory purposes in a harmonised manner 
between member states.  

Athens Olympic Games study                      1996 

Athens officially became a candidate city to host the XXVIIIth Olympiad in 
1996. The weakest point in the Greek capital’s bid dossier was in all 
probability the city’s poor air quality. For this reason, the Athens 2004 Bid 
Committee launched an international study aiming at a realistic forecast of 
air quality in the Greater Athens area for the year 2004, taking into account 
the infrastructure changes which were at the time either ongoing or just 
about to be implemented in the region. These changes included important 
road construction projects which were expected to significantly modify, 
improve, and modernise the existing transport system in Attica (and indeed, 
succeeded in doing so). All these public works were scheduled to be 
completed by 2002 – two years before the Athens Olympic Games of 2004. 
This international study, which was coordinated by our Laboratory, also took 
into account several important interventions associated with the control of 
emissions from cars, central heating, industry, and other activities.  

STAAARTE                      1997 

In June 1997, and in the frame of STAAARTE 
programme (Scientific Training and Access to 
Aircraft for Atmospheric Research throughout 
Europe), we hosted and supported a measure-
ment campaign that was carried out under the 
coordination of the Department of Applied 
Physics, University of Athens, in order to deter-
mine the accumulation of aerosol particle 
distributions over Northwestern Greece and the 
Thessaloniki area. Measurements were carried 
out using a specially equipped Falcon 20, oper-
ated by the German Aerospace Centre (DLR).  

A second campaign within STAARTE took place in June 1999 (HIETA project, see section 6.1). The 
Laboratory also contributed to CAATER, the programme that succeeded STAARTE, through the 
HIWETA experiment conducted in 2001. Both experiments were carried out in cooperation with INSU 
and used the French Fokker F-27 ARAT.  
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SATURN                       2000 

After the successful completion of EUROTRAC’s first phase (see 
above and section 5.3), we continued with major contributions to the 
project’s second phase (EUROTRAC-2). Following our suggestion, 
the EUROTRAC-2 bodies approved subproject SATURN (Studying 
Atmospheric Pollution in Urban Areas), which was coordinated by 
Professor Moussiopoulos during its entire lifetime (1997-2002).  

SATURN led to a significant improvement in the state of the art with regard to estimating urban 
emissions, specifying chemical reaction rates, and describing urban aerosols. New air pollution models 
were developed and existing ones were improved at both urban and local scale. Novel approaches 
were suggested regarding model validation, while methods for linking various models in multi-scale 
model cascades were refined. Thanks to the availability of a consistent set of models ranging from local 
to regional scale, the results of SATURN were highly relevant to policy-related applications. Moreover, 
methods were proposed for assessing both the predictive capabilities and the remaining uncertainties 
of the models. In addition to his role in SATURN, Professor Moussiopoulos was further appointed 
member of the prestigious Scientific Steering Committee of EUROTRAC-2.    

EURO-SUSTAIN                      2002 

In April 2002 and in the framework of the Hellenic chairmanship of 
EUREKA, the Laboratory organised the EURO-SUSTAIN Conference 
on the Greek island of Rhodes. The participants originated from 21 
countries and represented a variety of organisations, such as the 
United Nations, the European Commission, ministries, public and 
independent bodies, research institutes, and businesses. The 
business presentations related to Integrated Product Policy (see 
section 5.3) were among EURO-SUSTAIN’s highlights. 

Innovative insulating materials                     2003 

In the field of rational energy use of buildings, LHTEE has been leading in interdisciplinary applied 
research aiming at the development, production, and application of innovative insulating materials. The 
SAPPEK project was a highlight illustrating progress in this field, starting with the development of a 
series of stonewool products and leading to their commercial introduction, after testing them both in the 
Laboratory and in real buildings.  

FORESIGHT                        2004 

The Laboratory contributed to identifying the long-term trends of various sectors in the Region of Central 
Macedonia (RCM) through an appropriate Technology Foresight study. This activity resulted in a tool for 
developing a strategic vision of the region, which could assist in the implementation of policies 
concerning its development. This involved the timely identification of potential barriers, dangers, and 
obstacles facing RCM, in order for them to be successfully confronted.   

Waste-to-energy for areas in transition                                           2005 

Waste-to-energy in developing countries and countries in transition has been a key activity area since 
2005, aiming to incorporate waste-to-energy in various waste management systems in an efficient and 
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overall sustainable way. In this frame, insular areas have been receiving particular attention by LHTEE 
in a number of projects all over the world, with examples from Greece (Rhodes, Cyclades), Africa 
(Mauritius), Asia (Vietnam, the Philippines) and Oceania (Papua New Guinea). 

ACCENT                      2006 

The Laboratory was one of the leading partners of ACCENT (Atmospheric 
Composition Change – The European Network of Excellence). The main 
goals of this network were to promote a common European strategy for 
research on atmospheric composition change, to develop and maintain 
durable means of communication and collaboration within the European 
scientific community, to facilitate this research, and to optimise two-way 
interactions with policy makers and the general public.  

In the jointly executed research programme on Transport and Transformation of Pollutants, LHTEE 
concentrated on aspects of importance to the urban and local scale. The importance of analysing multi-
scale processes was among the main conclusions drawn in April 2005 during a workshop organised by 
the Laboratory on this subject. With regard to integration tasks, LHTEE placed particular emphasis on 
atmospheric model quality assurance. The main conclusion of a workshop organised in May 2006 was 
that a more coherent procedure in model benchmarking at all scales is feasible. Finally, the Laboratory 
participated actively in the Training and Education (T&E) task by hosting a training workshop for early 
career scientists in Thessaloniki in October 2006.   

Energy performance of buildings                    2007 

Over the past ten years, we have been active in the field of energy conservation and Renewable Energy 
Sources (RES) utilisation in buildings. This activity ranges from energy audits and low-energy cooling 
studies in historical buildings such as the White Tower in Thessaloniki, to consulting services in the 
design of new commercial and residential buildings. LHTEE has also provided scientific advice to the 
government as well as to public bodies and enterprises regarding preparation and implementation of the 
recent Greek legislation on improving the energy performance of buildings; this includes the new 
legislative act that provides incentives for energy renovation of buildings constructed prior to 1980. 

Sustainability indicators                     2008 

As coordinator of a multidisciplinary scientific team from Aristotle University Thessaloniki, the Laboratory 
developed a framework of indicators in order to help local authorities assess the state of the 
environment in the Greater Thessaloniki area, as well as compare against other areas in Greece or 
abroad. The framework developed constitutes a dynamic tool that records a wide spectrum of 
environmental trends, while providing insight as to the effectiveness of the initiatives taken towards 
improving local environmental conditions.   

Financial tools in waste management                               2009 

There has been much activity of late in the field of sustainable solid waste management, ranging from 
waste characterisation and socioeconomic analyses to software development and decision-support 
tools. In this context, LHTEE has provided scientific advice to the government as well as public bodies 
and enterprises regarding optimised management of various solid waste streams. This effort includes, 
among other actions, the first pilot application of a pay-as-you-throw scheme, implemented for the first 
time for a Greek municipality in 2009. 
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2. ORGANISATION, QUALITY POLICY, AND HUMAN RESOURCES MANAGEMENT 
Since its establishment in the autumn of 1989, the Laboratory of Heat Transfer and Environmental 
Engineering has been an integral part of the Energy Section of the Mechanical Engineering Department, 
operating within the legal framework applying to Greek Universities. This legal framework regulates the 
general aspects of educational and research policies, and often their details as well. There are, 
however, certain measures that the Laboratory has introduced on its own initiative in order to improve 
the quality of the work carried out.  

It is in this context that the Laboratory established in 2006 and has maintained ever since a quality 
management system conforming to the international management system standard ISO 9001:2008 and 
addressing issues of: 

• Energy systems and technology, 

• Air pollution, 

• Solid waste management, and 

• Integrated environmental management. 

In this sense, the Laboratory’s primary objective is to provide the highest possible quality of services to 
its local, national, and international clients. It is our intention to provide excellent, specialised reports and 
deliverables tailored to each client’s individual needs. The key to fulfilling this commitment is through 
embracing an approach of continuous improvement towards quality assurance and enhancement.  

The Laboratory, for its part, guarantees that the reports undertaken during any project are delivered 
within the agreed time with no deficiencies, imperfections, or shortcomings. At the same time, clients will 
be treated by the Laboratory staff in the most satisfactory manner.  

The Laboratory administration, counting also on the support of its associates, is committed to the 
following policies:  

1. It promotes the spirit of collaboration among its staff and associates, and encourages the 
development of both teamwork and self-improvement mechanisms, in order to successfully support 
its quality policy, objectives, and targets.  

2. The Laboratory constantly strives to detect and fulfil even requirements that exceed its conventional 
obligations, implementing an active approach and aiming to increase client satisfaction and improve 
the quality of reports and services provided.   

3. It delivers services and reports that are consistent with any legal or lawful requirements pertaining to 
the individual contract or to specific deliverables. 

4. The Laboratory tries to constantly improve all levels of its operation, from the planning and drafting 
of deliverables to their actual delivery. This is achieved through regular reviews of the Quality 
Management System as well as evaluations of effectiveness for interrelated processes.  

5. It constantly monitors attainment of the quality objectives set and immediately acts to eliminate any 
deviations. It proceeds to detailed evaluation of the existing Quality Management System and 
revision of the Quality Objectives when this is deemed necessary. 

It is the policy of the Laboratory to provide professional services and deliverables characterised by 
superior quality and optimum precision, in a quality assured manner. The superior quality of research 
and services, which comply with the highest standards of professional performance and deliver 
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exceptional value, are achieved through the recruitment and training of highly qualified and motivated 
staff. The Laboratory’s administrative structure is shown in the following schematic. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

The Laboratory’s academic staff currently consists of three members:  

- Nicolas Moussiopoulos, Professor, Dr.-Ing. habil. (Director) 

- Agis Papadopoulos, Associate Professor, Dr.-Eng., MSc 

- Avraam Karagiannidis, Assistant Professor, Dr.-Eng., MSc. 

As of the summer of 2009, twelve Doctorate-holding senior researchers and twenty researchers and 
Doctorate candidates are involved in research and education activities. The secretarial and technical 
support team consists of seven persons. The full lists of the Laboratory’s current and former staff 
members are given in section 9. 

Since the Laboratory supports interdisciplinary approaches to environmental issues, the research team 
consists of mechanical engineers, physicists, environmental scientists, mathematicians, and architects. 
The distribution of the staff’s background is depicted in the pie chart below.  
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The tasks assigned to each staff member are detailed in their job descriptions, but are also incorporated 
in the quality management system, which not only indicates daily duties, but also defines ethical rules 
and boundaries. All staff members are encouraged to take initiatives towards improving working 
practice; this is achieved through continuing education, training, creative motivation and incentives.   

In compliance with the requirements of the ISO 9001:2008 standard, the Laboratory aims to ensure that 
staff members in all areas of activity have the awareness and skills necessary to efficiently respond to 
the challenges of self-evaluation, action planning, and continuous improvement. 

Since our intention is to be a leading, expert, effective and trustworthy university unit, we constantly 
review our Quality Management System in order to identify areas where there is still room for 
improvement. This is achieved through team meetings on quality system review and management 
review, through internal and external audits, and corrective and preventive actions. The feedback we get 
from our clients, as well as through customer surveys and contacts, meetings, or telephone 
consultations, is taken under serious and systematic consideration when planning our prospects. 

 
3. EDUCATIONAL PROFILE 
At the Laboratory of Heat Transfer and Environmental Engineering, we place particular emphasis on our 
educational mission and are satisfied with our achievements in this field so far.  

In the Department of Mechanical Engineering of Aristotle University Thessaloniki, studies are organised 
in a five-year programme that concludes with a Diploma Thesis –a system bearing strong resemblance 
to the traditional German five-year Diplom-Ingenieur scheme. 

The programme of studies is structured in three stages. Stage 1 comprises the first three years and 
deals with the fundamentals of Mechanical Engineering. Stage 2 coincides with the fourth year and 
forms the basis for the students’ specialisation in one of our three sectors: Energy, Construction, and 
Industrial Management. Finally, during Stage 3, further specialisation is provided and the students carry 
out their Diploma Thesis. LHTEE is involved in all three stages, providing the following 11 courses: 

1st Stage:  
Heat Transfer 

2nd Stage: 
Heating-Refrigeration-Air Conditioning 
Introduction to Environmental Engineering 

3rd Stage: 
Special Topics on Heating and Refrigeration 

Solid Waste Treatment and Management 

Energy Design of Buildings 

Environmental Impact Assessment  

Economic Analysis of Energy Systems 

Air Pollution 

Business Economics 

Investment Analysis and Assessment 

3% 13% 

65% 

13% 3% 3%

Aerospace engineering 

Physics 

Architecture 
Mathematics 

Environmental science

Mechanical engineering 
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We are especially proud of the fact that many senior students choose our Laboratory to carry out their 
Diploma Thesis. Over the past decade, we have supervised an average of more than 20 theses 
annually, a figure higher than 30% of the total number of theses carried out in the Energy Section. 

Furthermore, several highly qualified students decide to join our Laboratory after graduation in order to 
conduct scientific work and research. Since 1989, 21 Doctorates have been successfully completed 
(see list below), while for the past decade alone the respective figure is 16. What follows is a list of all 
completed theses in chronological order. 
1. Athena Proyou (1994) “Development of a three-layer photochemical dispersion model for numerical 

simulations of photochemical smog formation” 
2. Avraam Karagiannidis (1997) “Mathematical modelling of integrated waste management” 
3. Peter Sahm (1997) “Coupling a non-hydrostatic boundary layer model and a mesoscale dispersion 

model for chemically active pollutants“ 
4. Konstantinos Karatzas (1999) “Development of a versatile system for environmental information 

management: An integrated urban air quality management system” 
5. Vassiliki Assimakopoulou (1999) “Numerical modelling of dispersion of atmospheric pollution in and 

above urban canopies” 
6. Paraskevi-Maria Tourlou (2001) “Integrated assessment of interventions for reducing photochemical 

pollution in urban areas” 
7. George Perkoulidis (2001) “Development and application of multi-criteria analysis and siting systems 

to investigate waste-to-energy prospects in Greece” 
8. Athanasios Arvanitis (2004) “Mathematical modelling of particulate matter dispersion in urban areas” 
9. Anna Xirogiannopoulou (2007) “Development of an integrated methodology for minimising the 

quantity and hazardousness of solid wastes” 
10. Evagelia-Anna Kalognomou (2007) “Sustainable development in urban areas: Integrated air quality 

assessment” 
11. Panagiota Rakimbei (2007) “Assessing the importance of selected parameters in the life cycle of a 

solid waste disposal site” 
12. George Theodosiou (2008)  “Ecological design of electricity generation units” 
13. Thomas Tsatsarelis (2008) “Development of a methodology for material and energy recovery from 

solid waste treatment and disposal facilities” 
14. Simos Oxizidis (2008) “Coping with the cooling loads of Greek urban buildings using solar energy” 
15. Anastasios Karamanos (2008) “Optimisation of thermal insulation applications in industrial plants” 
16. Aristotelis Avgelis (2008) “Energy management of buildings emphasising on indoor air quality and 

thermal comfort” 
17. Christos Vlahokostas (2009) “A decision support system for the evaluation of alternative air pollution 

control strategies in urban environments” 
18. Harisios Achillas (2009) “End-of-life management of industrial products based on environmental and 

economic criteria and optimisation of the reverse supply chain” 
19. Dimitrios Anastaselos (2009) “Integrated evaluation system for thermal insulation solutions 

emphasising on their reuse and recycling potential” 
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20. George Banias (2009) “System development for optimal construction and demolition waste 
management” 

21. Apostolos Malamakis (2009) “Investigation of financial tools for optimising the integrated organic solid 
waste management” 

The Doctorate title has been awarded to students of various backgrounds, such as mechanical 
engineering, physics, environmental engineering etc, which is a further token of the interdisciplinarity of 
the work carried out in the Laboratory. 

It is also of interest to note that two of our Doctorate holders have become academic staff members of 
our university, some hold senior civil servant positions, while others hold positions of responsibility in 
Greek and international enterprises.  

Finally, though not a formal academic title, we are very glad to have hosted numerous post-doctorate 
students from Europe as well as Asia, mainly in the framework of human network support programmes.  

 

4. RESEARCH PROFILE 
Since its early days, our Laboratory has considered research as an interdisciplinary exercise, aiming at 
achieving ambitious scientific goals while at the same time always providing solutions for problems of 
the real world in the present and future. For methodological purposes, the main fields in which the 
Laboratory conducts research can be categorised as follows: 

(a) Atmospheric composition change and air pollution,  

(b) Energy systems, technology, and economics, and 

(c) Sustainable production and solid waste management. 

In terms of scientific work, our research spans over a wide range of areas, from air pollution modelling to 
analysis of low-energy buildings, and from recycling studies and multi-criteria decision analysis to Life 
Cycle Assessment/Costing (LCA/LCC) and Ecodesign. The multidisciplinary approach adopted by the 
Laboratory staff allows us to arrive at innovative solution concepts that may constitute useful steps 
towards sustainability.  

The following sections contain examples of research activities in which the Laboratory has had a strong 
participation, grouped according to the aforementioned three fields. 

4.1. Atmospheric Composition Change and Air Pollution  
Our research in the field of air pollution deals mainly with the formulation of modelling systems for 
integrated air quality analyses in urban and industrial areas, both for retrospective studies and for 
environmental planning purposes. The Laboratory is also involved in the development of environmental 
management tools, as well as integrated decision support systems for the compilation of a complete and 
accurate picture of the state of the environment or of the changes to it. At the same time, it envisions 
and works towards a common European strategy for research on atmospheric pollution control, in order 
to facilitate scientific work and optimise two-way interactions with policy makers and the general public.  

Several Laboratory activities aim at supporting national and international institutions in charge of 
formulating new or updating existing air quality legislation and providing consulting services relevant to 
Environmental Integrated Assessment studies and related EU projects.  



20 YEARS OF EDUCATION AND RESEARCH IN ENERGY AND THE ENVIRONMENT 
 

 11

In the area of integrated air quality assessment, the Laboratory participated in a series of projects, 
aiming to develop emissions inventories and set up state-of-the-art air quality management systems. A 
lot of work has been carried out in the coupling between mesoscale and microscale modelling and also 
in the field of atmospheric composition change, both domains being areas in which LHTEE has been 
traditionally active.  

As a response to the European drive towards competitive and sustainable growth, the future plans of 
the Laboratory in atmospheric research include refinement of methods for analysing scale interactions 
and assessing urban population exposure. Furthermore, we plan to investigate the linkages between air 
quality and climate change, focussing on the situation in large conurbations in Europe and elsewhere in 
the world. Finally, we are beginning to become involved in studies analysing the implications of poor air 
quality on human health. 

4.2. Energy Systems, Technology and Economics 
The main goal set in this field is to carry out applied research, to contribute to the development of novel 
technological concepts, and to provide qualified support in energy conservation, utilisation of renewable 
energy sources, and implementation of energy policies. 

Rational use of energy in the building sector concerns design and/or renovation studies of buildings 
aiming at low energy features, the utilisation of renewable energy sources, and the achievement of high 
levels of indoor environmental quality.   

In order to achieve these aims, a series of tools are used, ranging from the analysis of urban 
microclimate to the features of state-of-the-art building materials and from the utilisation of solar energy 
for air conditioning purposes to soft, low-energy, passive cooling techniques. We carry out energy audits 
with in-situ measurements, while building energy simulations with software integrating different types of 
HVAC systems and LCA and LCC analysis of the systems enable us to determine whether the choices 
made are economically and environmentally feasible.  

A different yet equally challenging axis of activities is that of long-term evaluation of the performance of 
innovative heating systems according to energy, economic, and environmental criteria. It is part of our 
aim towards a holistic, integrated evaluation of a building’s design, construction and operation using 
tools such as the application of rating systems for measuring the buildings’ environmental performance. 

The Laboratory also works on advanced insulation materials that can be used on a building’s envelope 
in order to significantly reduce its heating and cooling loads. We are also active in the economical and 
technical optimisation of insulation applied to industrial plants. This is achieved through developing and 
applying a mathematical model based on the microscopic and macroscopic effects of high temperatures 
in the insulation material, which takes into account total insulation cost, energy consumption, 
environmental impact, and the industry’s worker safety policies.   

Our future plans in energy systems research include the study of the impact of new policy and 
technology implementation in the building sector, as well as the analysis and implementation of 
investments in the energy sector with emphasis on the penetration of renewable energy sources. In that 
sense, developments in the field of photovoltaics as a primary generation system and of phase 
changing materials as a storage option are of particular interest. On the whole, the application of 
innovative, more energy-efficient and environmentally friendly technologies will remain a vital research 
topic in order to develop efficient energy design and environmental management tools. 
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4.3. Sustainable Production and Solid Waste Management 
Based on its expertise in energy systems and environmental sciences, the Laboratory suggests 
innovative solutions in various domains associated with industrial production. Over the past few years, 
the implementation of Integrated Product Policy has become a major activity area. The application of 
Life Cycle Assessment/Costing (LCA/LCC), Material Flow Analysis and Eco-design is an obvious option 
towards that direction for enterprises wishing to establish production lines and consumption patterns of 
environmentally friendly products that will contribute to waste minimisation. Basic and applied research 
is carried out and qualified support is provided in both pre- and post-consumer solid waste 
management, the major optimised areas being: waste collection, treatment, and disposal; restoration of 
contaminated land; layout and implementation of solid waste related policies aiming at avoidance, 
reduction, reuse, recycling, recovery, and re-integration (multi-R principle); design for disassembly and 
the environment.   

The Laboratory has a strong involvement in research activities related to waste management economics 
and energetics. The study of externalities, as they occur due to improper practices, is a prerequisite in 
order to internalise them into rational cost structures of solid waste management. The tools used for this 
purpose are material flow analysis, input-output modelling, mixed-integer programming, systemic 
analysis, market research for recycled goods and appropriate technologies, SWOT and PEST analyses, 
scenario simulations, multi-criteria analysis of alternative solutions, and LCA/LCC. In terms of 
contaminated-site and derelict-land restoration, work is undertaken to a large extent on waste-related 
issues (restoration of both small-sized wild dumps and large-sized semi-controlled landfills with eventual 
resource recovery) as well as on quarry rehabilitation and contaminated land management in a more 
generic sense. Finally, work is ongoing in the field of rational waste management in the industrial and 
commercial sector, with emphasis placed on the design of waste avoidance and processing systems 
and on pricing policies for environmental services. Part of the research in this field deals with the 
optimisation of managing dedicated waste streams of particular demands and constraints.  

The Laboratory’s future research plans in solid waste management include extending the work of the 
integrated energetic utilisation of waste materials with emphasis on renewable energy, biofuels, and a 
new emerging taxonomy in the related reverse logistics chain, through a chain of processes including 
combustion, pyrolysis, gasification (also in multi-stage modules), as well as both process and landfill 
anaerobic digestion (on an urban, agricultural, and industrial scale) and industrial (co-)combustion of 
various waste-derived fuels, both process and external. We also intend to conduct research and support 
demonstrations towards assessing the external costs of solid waste management in Greece, with 
special emphasis placed on the potential of waste-to-energy options and the related Kyoto implications, 
as well as on waste minimisation in the industrial sector, biofuels and biorefineries, together with 
associated advanced financial tools. 

The design, analysis, and implementation of investments in environmental management with emphasis 
on the application of innovative, more energy-efficient and environmentally friendlier technologies will 
also constitute significant future research topics. It is our intention to work in the future with a clear focus 
towards sustainable production methods, while contributing to the development of appropriate 
management tools for industry as well as for the public sector, especially in view of the growing public-
private partnerships in this field.    
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5. MOBILITY, NETWORKING AND CONFERENCES 

5.1. ERASMUS 
LHTEE initiated ERASMUS exchanges with various universities for both students and faculty members 
from the very beginning of its existence in 1990, starting with Universität Karlsruhe. This exchange 
further enhanced the strong collaboration between our Laboratory and the Technical Thermodynamics 
Institute in Karlsruhe. As a result of this collaboration, mathematical models were jointly developed, 
Diploma Theses were co-supervised, and mutual support was provided to Doctorate candidates.  

In 2001, a strong ERASMUS collaboration was also established with the Technical University of 
Dresden. More recently, the exchanges expanded to what at present amounts to a total of 10 additional 
agreements in Italy (Padua, Cagliari), Estonia (Tallinn), Poland (Zabrze), Germany (Trier, Berlin, 
Munich, Bremen, Stuttgart), and Austria (Vienna). These exchanges have further fostered links with 
various EU academic and research groups and have contributed to the mobility of numerous students, 
both before and after their graduation.  

5.2. COST Actions 
The goal of COST is to ensure that Europe holds a strong position in scientific and 
technical research for peaceful purposes by increasing European cooperation and 
interaction in this field. This research initiative makes it possible for various national 
facilities, institutes, universities and private industries to work jointly on a wide range 
of Research and Development (R&D) activities. Along with EUREKA and the EU  
framework programmes, COST is one of the three pillars of joint European research initiatives. These 
three complementary structures have differing areas of research. COST has clearly shown its strength 
in non-competitive research, in pre-normative cooperation, and in solving environmental, cross-border, 
and public utility problems. It has been successfully used to maximise European synergy and added 
value in research cooperation and is a useful tool towards further European integration. The 
accessibility of COST to institutions from non-member countries also renders it a very interesting and 
successful tool for tackling topics of a truly global nature. As a precursor of advanced multidisciplinary 
research, COST plays a very important role in building the European Research Area.  

During recent years, our Laboratory has been particularly active in supporting a total of seven different 
COST actions: 
• COST C23, Strategies for a Low Carbon Urban Built Environment  
• COST C24, Analysis and Design of Innovative Systems for Low-Exergy in the Built Environment: 

COSTeXergy 
• COST 530, Sustainable Materials Technology - Life Cycle Inventories for Environmentally 

Conscious Manufacturing Processes 
• COST 615, Database, Monitoring and Modelling of Urban Air Pollution 
• COST 728, Enhancing Mesoscale Meteorological Modelling Capabilities for Air Pollution and 

Dispersion Applications 
• COST 732, Quality Assurance of  Micro-Scale Models  
• COST 802, Next Generation Cost Effective Phase Change Materials for Increased Energy 

Efficiency in Renewable Energy Systems in Buildings (NeCoE-PCM) 
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Since 2006, Professor Nicolas Moussiopoulos has represented Greece in the “Earth System Science 
and Environmental Management” Domain Committee (ESSEM), one of the nine key domains of COST. 
It encompasses the rapidly-growing science and technology agendas that are related to better 
understanding, observing, modelling and predicting of the Earth system and thereby to improved 
management of environmental conditions.   

5.3. EUREKA 

EUREKA is a pan-European network for market-oriented, industrial R&D. It was first 
established as an intergovernmental initiative in 1985, with the aim to enhance 
European competitiveness through its support to businesses, research centres, and 
universities carrying out European-wide projects to develop innovative products, pro-
cesses and services. Through its flexible and decentralised network, EUREKA offers 
its project partners rapid access to a wealth of knowledge, skills and expertise across Europe, and 
facilitates access to national public and private funding schemes. The main objective of EUREKA is to 
support partners in developing new technologies protected by Intellectual Property Rights and to 
promote long-term cooperation and partnerships in order to penetrate new markets. By encouraging 
and assisting businesses to innovate, the EUREKA Initiative complements the European Union's 
Framework Programme in working actively towards the common European objective of raising 
investment in R&D to 3% of GDP by 2010. 

Awareness of the fact that raw materials will soon become scarce and that there is a need to rationalise 
energy use is evident in most recent EUREKA projects. Each year, the EUREKA Lillehammer Award is 
given to a project that has demonstrated its outstanding contribution to the environment.  

The Laboratory participated in both phases of EUROTRAC, one of the first large EUREKA projects. 
Moreover, in April 2002, it organised EURO-SUSTAIN, which was a major event in the frame of the 
Hellenic EUREKA chairmanship. 

EUROTRAC 

EUROTRAC was the European coordinated research project (project no. 7) within the EUREKA 
initiative that studied the transport and chemical transformation of pollutants in the troposphere. The first 
phase of the project was set up in 1988, and after its successful completion in 1995, it was followed by 
the second phase (EUROTRAC-2, EUREKA project no. 1489), which ran until the end of 2002. The 
objective of EUROTRAC was to conduct research that would provide an improved scientific basis for 
further development of abatement strategies on photo-oxidants, aerosols, and acidifying substances. 
EUROTRAC, which at its peak comprised some 250 research groups organised into 14 subprojects, 
helped to harness the resources of the participating countries to gain a better understanding of the 
trans-boundary environmental problems in Europe. 

It is appropriate at this point to highlight the enormous impact both EUROTRAC phases had on pan-
European scientific collaboration and the excellent training ground they provided for young researchers. 
Moreover, they served as a melting pot for new multidisciplinary activities. The European research base 
for atmospheric sciences was greatly strengthened and was thus prepared to meet the challenges of 
newly evolving programmes within the European Research Area. However, probably the most enduring 
legacy of EUROTRAC is the scientific progress engendered by the bottom-up approach to scientific 
collaboration fostered through its management paradigm.  
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Truly major advances were made in the scientific understanding of the atmospheric system over the 
fifteen-year period of EUROTRAC. As a matter of fact, scientific understanding usually progresses 
incrementally –especially in mature areas. EUROTRAC succeeded in this respect by substantially 
expanding the knowledge base about atmospheric systems on many fronts that are directly relevant to 
policy development.  

From the very outset, EUROTRAC was designed to conduct policy-relevant research. Perhaps the ideal 
outputs for the policy maker would be measurement systems that provide highly resolved, compre-
hensive information on the state of the environment and on any consequent effects on ecosystems and 
human health. The main policy tool would be numerical models allowing rapid estimation of the 
relationships between pollutant emissions, ambient concentrations or deposition, and any adverse 
effects of those emissions. Thus, the benefits of abatement policies could be evaluated rapidly and with 
confidence prior to implementation. While such models are available, there is always a strong need to 
improve their accuracy. EUROTRAC made a genuine contribution both to the development of more 
sophisticated assessment models, but –perhaps more importantly– to enhancing the scientific under-
standing necessary to ensure that such models accurately represent the physics and chemistry of the 
atmosphere, and, where necessary, to simplify atmospheric behaviour through computationally efficient 
parameterisations. Progress was also made in relation to measurements, with some exciting 
developments derived from satellite remote sensing. 

The excellence of EUROTRAC-2 and its outstanding contribution to environmental protection in Europe 
were recognised by EUREKA, which chose the project for the 2004 Lillehammer Award. 

 

 

The EUROTRAC Scientific 
Steering Committee members 
attending the meeting in  
Galway, Ireland, June 1999. 

 

 

 

 

The Laboratory made substantial contributions to EUROTRAC over a period that lasted almost its entire 
duration. Professor Moussiopoulos served as Greek representative to EUROTRAC’s International 
Executive Committee during the project’s first phase, while in phase two he was appointed member of 
the prestigious Scientific Steering Committee. Regarding participation in individual subprojects, in the 
first phase, the Laboratory was among the main contributors to EUMAC (European Modelling of 
Atmospheric Constituents). When that was completed, and following a suggestion made by our 
Laboratory, subproject SATURN (Studying Atmospheric Pollution in Urban Areas) was included in 
EUROTRAC-2 to account for the important urban and local scale issues. Professor Moussiopoulos 
coordinated SATURN throughout its six-year lifetime (see section 6.1). 

EURO-SUSTAIN 

Integrated Product Policy (IPP) is oriented towards products and services and their environmental 
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features throughout the entire life cycle. It aims at improving their environmental performance and 
promotes innovations of products and services. Support of IPP is quite high in the agenda of the 
European Commission, and for this reason it was decided that a bundle of activities organised by the 
Laboratory in the frame of the Hellenic chairmanship of EUREKA be devoted to IPP. In April 2002, the 
EURO-SUSTAIN Conference was held on the island of Rhodes, Greece. The participants, originating 
from 21 countries, represented a variety of organisations, such as the United Nations, the European 
Commission, ministries, public and independent bodies, research institutes, and businesses. 

During the conference, a number of presentations were given and interesting discussions took place, all 
of which fell into the thematic topics: (i) Eco-design, (ii) Life Cycle Management, (iii) Sustainable 
Production, and (iv) Sustainable Services. In addition to that, business presentations related to IPP 
issues were also organised in the context of a brokerage event. 

The presentations made by experts in various scientific and academic fields referred to new 
methodologies and tools for the promotion and implementation of IPP. The main conclusions of EURO-
SUSTAIN 2002 were related to the lack of implementation of IPP in industry and to the need to create 
the necessary preconditions and a suitable structure and policy for its implementation. During the 
conference, the need to bridge research with practice was pointed out. More specifically, a synergy 
environment was considered critical in order to promote new research initiatives and transfer research 
results to industry, so as to create new products and processes that will increase competitiveness and 
employment in Europe. It was apparent to many of the participants that there was a lack of coordination 
in the implementation of IPP in industry for a cleaner environment. 

 

 

 

 

 

 

 

 

 

The participants of the EURO-SUSTAIN Conference, Rhodes, April 2002. 

 
5.4. Networks and Associations 
A major strategic decision of the Laboratory was to play an active role in major national and international 
fora in all fields of its activity. These fora range from research networks to scientific associations and 
public bodies. 

ACCENT – The European Network of Excellence 

Changes in atmospheric composition directly affect many aspects of life, determining climate, air quality, 
and atmospheric inputs to ecosystems. In turn, these changes affect the fundamental necessities for 
human existence: human health, food production, ecosystem health, and water. Atmospheric 
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composition change research is therefore fundamental to the future orientation of Europe's Sustainable 
Development strategy.  

The overall goals of ACCENT (Atmospheric Composition Change – The European Network of 
Excellence) were to promote a common European strategy for research on atmospheric composition 
change, to develop and maintain durable means of communication and collaboration within the 
European scientific community, to facilitate this research, and to optimise two-way interactions with 
policy makers and the general public. ACCENT aimed to establish Europe as an international leader in 
atmospheric composition change research, able to steer research agendas through its involvement in 
major international programmes. Furthermore, ACCENT wished to become the authoritative voice in 
Europe on issues dealing with atmospheric composition change and sustainability.  

In order to work towards these aims, ACCENT comprised manifold activities which can be classified as: 
(a) joint research programmes, (b) tasks for integration, and (c) outreach tasks. The Laboratory was one 
of the leading partners of ACCENT, having a crucial role in several network activities. In addition, 
Professor Moussiopoulos participated in three of the so-called Barnsdale Expert Workshops, whose 
topics were: Frontiers in Transport and Transformation of Pollutants (2004); Impact of Climate Change 
on Air Quality (2007); Future Scientific and Policy Challenges in Tropospheric Composition (2008). 

 

 

 

 

 

 

 

 
 

The participants of the 4th Barnsdale Expert Workshop, November 2007. 

One of the four jointly executed research programmes of ACCENT was T&TP, the Transport and 
Transformation of Pollutants task, with Professor Moussiopoulos as one of its Steering Committee 
members. T&TP attempted to bring together the European community of researchers concerned with 
atmospheric chemistry, in order to foster research work for resolving the principal difficulties. The aim 
here was to arrive at more precise and reliable models for analysis and forecasting on a global, regional, 
and local scale. In the frame of T&TP, the Laboratory organised the Workshop on Atmospheric 
Transport and Transformation at the Urban and Local Scales in Valencia on April 1, 2005, on the 
occasion of the 5th Urban Air Quality Conference. As an ACCENT T&TP event, the workshop was 
expected primarily to formulate achievable scientific goals related to urban and local scale air pollution. 
The presentations and subsequent discussions revealed that understanding the links between climate 
change, air pollution and health remains a key research issue in atmospheric science. What was 
particularly stressed was the importance of analysing multi-scale processes, developing appropriate 
model hierarchies, setting up databases and inventories, defining suitable indicators, and quantifying 
personal exposure.  
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Tasks for integration aimed at providing a framework for cooperation and creating common facilities, 
including access to data and infrastructures, satellite observations, modelling, and quality assurance. 
The Laboratory made significant contributions to the latter two topics, with particular emphasis on 
atmospheric model quality assurance. The objective was to define protocols and benchmark tests that 
would be suitable for the evaluation of atmospheric models (CTMs and GCMs) applied in different 
areas, including climate-chemistry interaction and air quality assessment. These issues were the subject 
of a workshop organised in Thessaloniki on May 29-30, 2006. The main conclusion of the workshop was 
that, despite considerable differences in the approaches followed so far by the various modeller 
communities, a more coherent procedure in model benchmarking over all scales is feasible. The various 
communities could learn from experience in other problem areas and thus improve their own 
understanding on how to prove that their own models meet appropriate quality objectives.  

Last but not least, the training of scientists was a key issue in ACCENT. As one of its outreach tasks, 
the Training and Education (T&E) task specifically tried to bring attention to the wide scientific issues 
tackled in ACCENT via education and training, and to provide individuals and teams with a range of 
skills and competencies. Apart from the fact that Professor Moussiopoulos was a Steering Committee 
member for the T&E task, the Laboratory hosted a training workshop for early career scientists in 
Thessaloniki on October 9-12, 2006. During the workshop, a range of training modules –including new 
didactical approaches, innovative learning technologies, as well as an opportunity for interdisciplinary 
interaction– were offered, setting the basis for future collaboration among young scientists. The 
objectives of the workshop were the following: to offer training in air quality science; to train early career 
scientists in interdisciplinary cooperation, interaction with stakeholders (transdisciplinarity), and science 
communication to non-scientists; and to offer early career scientists a viable platform for networking. 

The aforementioned training workshop was combined with the “Hellenic ACCENT Day”, which provided 
an opportunity for most Greek scientists conducting research in atmospheric composition change to 
meet and discuss the potentials of strengthening collaboration on a national scale.   

Aristotle University’s Environmental Council 

The Environmental Council was established by the Aristotle University Senate in May 1999, following a 
proposal of LHTEE’s Director. Its objectives are to consult the University Rectorate in all aspects related 
to the environment and to promote collaborative actions between Laboratories and Departments active 
in various fields of environmental science and technology. Professor Moussiopoulos was the first 
chairman of the Environmental Council (1999-2002). He initiated activities towards strengthening 
environmental education and research, and detected the needs for joint infrastructures, especially in 
multidisciplinary scientific areas. About 100 Laboratories, representing 20 Departments of Aristotle 
University, participate in the activities of the Environmental Council, which include a biennial 
Symposium.   

Hellenic Solid Waste Management Association  

The Director of LHTEE was a founding member of the Hellenic Solid Waste Management Association in 
2000. This association has become the major waste management forum in Greece and its national 
representative in the International Solid Waste Association (ISWA).  

Hellenic Waste-to-Energy Research and Technology Council  

Assistant Professor Avraam Karagiannidis was a founding member of the Hellenic Waste-to-Energy 
Research and Technology Council (SYNERGIA) in 2008, a council now evolving into one of the main 
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contributors to rationalised integration of waste-to-energy concepts in the waste management and 
energy systems of Greece.   

European Federation of HVAC Associations  

Associate Professor Agis Papadopoulos represented Greece in the European Federation of Heating, 
Ventilation and Air Conditioning (HVAC) associations (REHVA) between 2003 and 2007. Furthermore, 
since 2000, he has been a Board Member of the Greek Institute of Solar Technology (IHT), Greece’s 
oldest active non-profit association in the field of RES.  
 
5.5. Involvement in Conference Organisation 
LHTEE has a strong presence in the organisation of scientific conferences and events, some of which 
have established traditions in the scientific community. 

In the beginning of the ‘90s, the Laboratory contributed significantly to the success of the Air Pollution 
conference series by acting as local organiser of the third conference in 1995, a rather critical year for 
the conference series’ main organiser. The Air Pollution III conference held in Chalkidiki was of the 
highest scientific standards, which was manifested by its widely distributed four-volume proceedings. 

Since the early ‘90s, Professor Nicolas Moussiopoulos has been among the main organisers of the 
biennial International Conference on Environmental Science and Technology (CEST). In 2003, he 
served as the conference chairman of the 8th CEST, which took place on the island of Lemnos, Greece. 
He has also contributed for over a decade to the organisation of the Urban Air Quality Conferences and 
the International Conferences on Harmonisation within Atmospheric Dispersion Modelling for Regulatory 
Purposes. Finally, he is among the organisers of the HELECO conferences, which are held in close 
cooperation with the Technical Chamber of Greece.  

Associate Professor Agis Papadopoulos is one of the initiators of the biennial Passive and Low Energy 
Cooling for the Built Environment Conferences (PALENC). 

Assistant Professor Avraam Karagiannidis is among the main organisers of the biennial International 
Conferences on Environmental Management, Engineering, Planning and Economics (CEMEPE). 

Furthermore, the Laboratory has organised a series of symposia and workshops on energy and 
environmental issues, always aiming to provide fertile ground for scientific cooperation as well as a 
prompt and reliable response to the information demand expressed by the non-academic community. 

 

 

 

 

 

 

 
 

The participants of the Air Pollution III conference, Chalkidiki, September 1995. 
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6. SELECTED RESEARCH PROJECTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The research activities of the Laboratory span over a wide range of scientific disciplines. The above 
schematic illustrates this in an attempt to define five broad domains that enable classification of the 
individual projects (the surrounding 15 circles correspond to representative fields of activity). An 
interesting point to note is the shift in the approach followed by our research groups over the years. 
Initially, scientific work was more or less clustered around these five domains without much cross-
cutting collaboration. More recently, however, we have experienced situations of double or even triple 
allocation of projects with respect to the five domains; for instance, in the case of waste-to-energy 
issues, or when microclimatic conditions in a city are to be considered in parallel with the energy 
behaviour of buildings. This underlines the multidisciplinary nature of the research topics tackled in our 
Laboratory.    

In the following sections, we present in some detail examples of the most recent research projects our 
Laboratory has been involved in, starting with the “Air Pollution” domain and continuing with the other 
four domains in a clockwise manner. A full list of all our research projects since 1989 is available from 
our secretariat upon request. 
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6.1. Air Pollution 

Studying Atmospheric Pollution in Urban Areas – SATURN (1997-2002) 

The EUROTRAC-2 subproject SATURN initiated by our Laboratory and 
coordinated by Professor Moussiopoulos combined 40 individual 
contributions from 19 European countries and the European 
Commission. The total cost of the research conducted was of the order 
of € 50 million. The results of all contributions were integrated in order 
to be used for air quality management. The most important prerequisite 
for bridging the gap between environmental research and management 
is regular interaction between environmental scientists and decision 
makers. For this reason, SATURN developed a common structure for 
the scientific results (data, models, and methods); this provided an 
application-oriented framework to be used by researchers and also 
allowed monitoring the performance of contributions put together and 
analysing results in terms of applicability.  

As a result, novel modelling systems were developed comprising models and tools properly validated by 
specially developed techniques. These systems are already being used by local authorities for air quality 
management and public information. 

The advances achieved through SATURN in the science of urban air pollution may be summarised as 
follows: 

•  Contribution of field studies towards a better insight into the characteristics of polluted urban air 

•  Significant refinement of urban-scale models and methods used therein; valuable new knowledge 
regarding quality assurance of these models, resulting from intercomparison activities and sensitivity 
studies 

•  Substantial progress in the development and application of local-scale models and establishment of a 
methodology for their validation 

•  Development of versatile urban Air Quality Management Systems and installation of such systems for 
use by city authorities; successful integration of urban air pollution research into the areas of 
information and communication technology. 
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Multi-Pollutant, Multi-Effect Assessment of European Air Pollution Control Strategies: An Integrated 
Approach – MERLIN (2001-2004) 

The MERLIN project aimed at the 
development of a computer-based 
model system to determine air pollu-
tion control measures for achieving 
compliance with air quality limit and 
target values at minimum cost. A 
cost-benefit analysis for the examin-
ed measures was also performed 
using the model system.  

The project firstly focused on data 
collection and the definition of 
interfaces within the project and with 
external sources/users. The subse-
quent targets were model adaptation 
along with development or refinement 

of assessment tools, resulting in a complete tool for integrated assessment. Testing and application of 
the model framework was carried out, adapting to emerging issues and providing policy support to EC 
bodies that develop air pollution control strategies for Europe. 

Modelling and assessment was conducted at all necessary levels, ranging from atmospheric dispersion 
modelling at a European and urban scale (this was the main field of LHTEE’s involvement in the 
project) to macroeconomic impact assessment of optimised control strategies for all relevant pollutants.  

 

Photocatalytic Innovative Coverings Applications for Depollution Assessment – PICADA (2002-2005) 

The main objective of the PICADA project was to reduce the cost and increase the performance of 
innovative coverings for sheet-like applications in order to make available affordable, truly sustainable 
products whose large applications may be combined with existing techniques in order to improve the 
quality of the urban built environment. To this end, the main goal of the project was to elaborate a range 
of façade coatings with self-cleaning and depolluting properties. The self-cleaning and depolluting 
abilities of such materials derive from the photocatalytic properties of titanium dioxide (TiO2). They are  

able to degrade via photo-
catalytic reactions induced by 
TiO2 present in their matrix, 
nitrogen oxides (NOx), and 
various organic pollutants.  

The main contribution of the 
Laboratory was to assess the 
depollution effectiveness of the 
PICADA products through (a) 
extensive numerical modelling, 
(b) field trials, and (c) wind 
tunnel measurements. 
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Additionally, a methodology was developed for assessing the cost-effectiveness of the products and for 
performing a cost-benefit analysis for potential future large-scale applications at both street and city 
scale. 

The numerical and physical modelling results as well as the field measurements proved that the range 
of the façade-covering materials developed through the PICADA project are indeed an effective “trap” 
for both traffic emissions and pollutants from other sources.  

 

City-Delta (including Phase II): A European Inter-Comparison Exercise of Long-Term Model Responses 
to Urban-Scale Emission-Reduction Scenarios (2003-2004) 

As a contribution to the modelling activities of the CAFE programme, an open model intercomparison 
exercise was conducted by JRC-IES in collaboration with EMEP, IIASA and EUROTRAC in order to 
explore the changes in urban air quality predicted by different atmospheric chemistry-transport models 
in response to changes in urban emissions. The model intercomparison focused on ambient levels of 
particulate matter and ozone in urban areas. Comparisons were conducted for eight European cities 
(Berlin, Copenhagen, Katowice, London, Marseille, Milan, Paris, and Prague) with distinct differences as 
to climatic conditions, vicinity to the sea, meteorological situations, and emission densities.  

The main objectives of City-Delta were to: 

• conduct model intercomparisons in order to assess the performance of available models and compare 
them against available observational data, 

• assist air quality managers in quantifying the contribution of regional versus local sources and in 
identifying and assessing the most effective emission control systems, and  

• provide quantitative information in relation to legal obligations, e.g. whether a certain trend in 
emissions will achieve air quality limit values.  

The Laboratory participated in the City-Delta exercise with the urban-scale OFIS model and the 
MEMO/MARS modelling system. The conclusions drawn provided information on the optimal (cost-
effective) balance between emission control measures that should be taken on a European level and 
measures that are best left to cities themselves.  
 
 
 
 
 
 
 
 
 
 

Spatial distribution of mean annual ozone (left) and primary particulate matter 
(right) in Milan, calculated with the OFIS model (in μg/m3).
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Air Quality Assessment for Europe: from Local to Continental Scale – AIR4EU (2004-2006) 

AIR4EU addressed the need for policy-oriented research on integrated air quality (AQ) assessment 
through monitoring methods and modelling at different temporal and spatial scales for regulated 
pollutant components in Europe: PM10 (and PM2.5), NO2, CO, SO2, O3, and benzene.  

The aim of AIR4EU was to provide recommendations on integrated AQ assessment for different 
temporal and spatial scales, ranging from hourly to annual and from “hotspot”/street to continental scale. 
An important research objective in AIR4EU was to review the benefits and drawbacks of existing 
modelling and monitoring methods by examining parameters such as uncertainty and accuracy, costs, 
input requirements, and data representativeness. These parameters were evaluated against 
requirements for different policy purposes and resulted in recommended methods for AQ assessment 
with emphasis on the combined use of monitoring and modelling. The final products of AIR4EU 
included: 

a) a guidance document on best practices for the combined use of monitoring methods and models to 
assess AQ in Europe at different scales and for various purposes. 

b) AQ maps covering the European scale, including examples of the hotspot/street, urban/agglo-
meration and regional level for all major pollutants. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Studying Urban Effects on Mesoscale Flows by Mesoscale-Microscale Model Coupling – MEMICO 
(2006-2008) 

The aim of the MEMICO project was to develop a refined version of a mesoscale model in order to 
achieve improved calculation of meteorological variables in a specified mesoscale region, taking into 
account scale interactions through the various effects of built areas within that region. 

As part of the project, a novel two-way coupling scheme between the mesoscale model (MEMO) and 
the microscale model (MIMO) was implemented and evaluated in two urban applications. The coupling 
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Simulated mean PM10 concentrations (in μg/m3) over 
the Greater Thessaloniki area during one of the 

periods studied. 

methodology developed follows a meta-modelling approach, where the effect of local flows is estimated 
for representative small urban areas and used as calibration input for a set of interpolating meta-models. 
Data assimilation techniques are used in order to introduce feedback from the microscale meta-models 
back to the mesoscale grid.  

Simulation results for the city of Athens indicated an overall 
reduction of wind velocities over dense urban regions and a 
tendency for alignment of local flows with the prevailing 
street orientation. Such effects are expected to substantially 
improve the accuracy of local-scale dispersion calculations 
that will use the flow fields calculated by the coupled 
system as input. 

MEMICO was coordinated by our Laboratory and carried 
out in collaboration with the Toyohashi University of 
Technology (TUT), Japan, and ENVECO S.A. 

 It was financially supported by the Greek Ministry of 
Development, General Secretariat for Research and 
Technology. 

 

An Investigation of the Factors Affecting the Formation of Secondary Aerosols in Urban Areas (2005-
2007) 

Secondary aerosols are currently an issue 
of increasing scientific interest at an inter-
national level, as they comprise a signif-
icant part of ambient PM10. This project 
aimed to examine the basic factors 
affecting formation of secondary aerosols 
in urban areas. 

The project investigated the main 
secondary compounds of aerosol particles 
in relation to prevailing atmospheric 
conditions (concentrations of primary PM 
species, presence of photochemical oxid-
ants and precursors, meteorological condi-
tions) and to their physical and chemical 
properties (number, size, shape, composi-
tion).  

The study area covered the Greater 
Thessaloniki urban area, where measure-
ments regularly reveal high ambient 
particle concentrations.   

LHTEE performed model simulations for 
the urban area using the MEMO/MARS-AERO modelling system, while the OSPM model was used for 
street canyon simulations. Model results provided valuable insight into the primary causes of secondary 

Implementation of two-way coupling 
between a mesoscale model (MEMO) 

and a microscale model (MIMO). 
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aerosol formation and evaluated the different mechanisms leading to it, thus supporting the 
development of more efficient air pollution management strategies. 

 

Clean Air for Health, Research Needs for Sustainable Development Policies – CAIR4HEALTH (2007-
2009) 

The overall aim of CAIR4HEALTH was to strengthen and exploit research results obtained by previous 
projects related to air quality and health impact in relation to key European sustainable development 
action plans and strategies. In so doing, CAIR4HEALTH facilitated the review process for key action 
plans, including the Environment and Health Action Plan. It examined the research and policy-related 
output from clusters, networks, and projects, including those represented by CLEAR and AIRNET. 
CAIR4HEALTH also aimed at providing support for the policy development and implementation of CAFE 
strategies and priorities for future calls of FP7. 

 

 

 

 

 

 

 
 

 

The Laboratory was the leader of the Dissemination and Communication work package, which involved 
development and maintenance of the CAIR4HEALTH web portal, development of the project 
dissemination strategy, and production of leaflets and other material to facilitate dissemination. We also 
actively contributed to the reviews conducted and the reports written in all work packages. 

 

Megacities: Emissions, Urban, Regional and Global 
Atmospheric Pollution and Climate Effects, and Integrated 
Tools for Assessment and Mitigation – MEGAPOLI (2008-2011) 

The MEGAPOLI project brings together leading 
European research groups, state-of-the-art 
scientific tools, and key players from third countries 
to investigate the interactions among megacities, 
air quality, and climate. MEGAPOLI will bridge the 
spatial and temporal scales that connect local 
emissions, air quality, and weather with global 
atmospheric chemistry and climate.  

Current research needs in the fields of air quality, indoor air pollution, 
and related health impacts. 
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The main objectives are to assess potential impacts of megacities and large air pollution hotspots on 
local, regional, and global air quality. The project will quantify feedbacks among megacity air quality, 
local and regional climate, and global climate change, while at the same time it will develop improved 
integrated tools for prediction of air pollution in megacities. Integrated methods to improve megacity 
emission data will also be developed and evaluated and the various physical and chemical processes 
will be investigated, starting from the megacity street level and continuing to city, regional, and global 
scale. The main mechanisms of regional meteorology/climate forcing due to megacity plumes will be 
determined and the megacity pollutant forcing on the global climate will be assessed. At the same time, 
the feedback mechanisms (including effects of climate change on megacity air quality) will be examined. 

 

 

 

 

 

 

 

 

 

A pyramid strategy for undertaking detailed measurements will be followed in one major European city, 
namely Paris. Detailed analyses based on existing air quality datasets will be performed for 12 
megacities, and the effects of all megacities on climate will be investigated. The results will be 
disseminated to the authorities, policy community, researchers, and other stakeholders in the 
corresponding megacities.  
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6.2. Environmental Management 
 
An Environmental Information Services System – APNEE (2000-2001)  

APNEE (Air Pollution Network for Early Warning and Online Information Exchange in Europe) started as 
an EU-funded project in January 2000 and lasted for two years. The project’s aim was to increase the 
knowledge of citizens on air quality by establishing user-friendly, personalised information services for 
citizens and communities, in order to improve the quality of life in Europe. These services included: 

a) Real-time information, early warning, and forecasting of air pollution 

b) Cross-border information exchange between cities and professionals 

c) Fixed and mobile information channels, based on telecommunication technologies 

d) Interfaces to electronic street panels, voice and mail servers 

In a nutshell, through building an information portal for air quality, the APNEE project established 
services towards a human-centred management of cities. The application was developed for a number 
of European cities. In the case of Greece, it focused on Athens and Thessaloniki. The project was 
carried out within CEC’s Information Society Technologies Programme.  

 

 

Citizen-Centred Environmental Information Services – APNEE-TU (2002-2004)  

Improved access to environmental information is the basis for a higher degree of involvement of citizens 
and stakeholders in environmental decision-making. Following development of new types of 
personalised electronic information service technologies, especially in the mobile phone industry, a 
service-oriented concept was formulated: that of citizen-centred environmental information services. To 
this end, examples of such services were presented on the basis of the APNEE-TU project, a follow-up 
of the former APNEE project. 
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APNEE-TU created an information portal supporting pull and push environmental information services, 
implemented in various application sites across Europe via the APNEE Regional Server (ARS). The 
regional server application was the centrepiece of the APNEE platform architecture and provided an 
object-oriented interface for the handling of resources, directing information flow to and from the output 
and input modules. In the frame of the APNEE-TU application to the city of Thessaloniki, Greece, a set 
of environmental information services related to the quality of the atmospheric environment were 
developed, aiming at providing personalised information access for citizens on the basis of “new” mobile 
device technologies. The project was carried out within CEC’s Information Society Technologies 
Programme.  
 
Databases and Web Site for the Adoption of IPP in SMEs – eLCA 2 (2000-2001)  

The development of a simplified methodology of Life Cycle Analysis (LCA) that could be easily used by 
small and medium enterprises (SMEs) was the objective of the eLCA 2 project. As a cross-sectoral 
project between Integrated Product Policy (IPP), SMEs, and Information Society, eLCA 2 mainly 
involved two aspects:  

a) Public Sector Information 

b) Information & Communication Technologies 

The technical aspects of the project focused on 
the implementation of a website with information/ 
training tools and specialised databases. The 
website developed was managed in an 
innovative public-private partnership model so as 
to promote adoption of IPP by SMEs. In brief, the 
website had the following characteristics: (i) a 
“web-place” where SMEs could find all elements 
useful in order to consider and start IPP 
interventions, (ii) a “gate” to access more 
sophisticated (and also commercial) services for 
the IPP implementation phase, (iii) it offered 
connection with service providers and within the 
typical support networks of SMEs, (iv) it provided 
structured and pre-elaborated public sector 
information databases and meta-databases 
connected to specialised tools, (v) it offered a series of different paths for information, training, and self-
use tools, and (vi) it adapted to country/local conditions. The project was funded by CEC’s eContent 
Programme. 

 

Sustainable Urban Transportation – SUTRA (2000-2003) 

The SUTRA project developed a consistent and comprehensive approach and planning methodology for 
the analysis of urban transportation problems, which helped design and optimise strategies for 
sustainable cities. The methodology consisted of defining the set of indicators used to evaluate the 
current and future status of the city in terms of economic, environmental, and social issues, as well as 
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providing a common set of criteria to be used as a basis for city intercomparison. The indicators covered 
the various elements of the driving forces, pressures, state and impact (DPSI) framework. The data 
necessary for the calculation of each indicator was either collected from the respective National 
Statistics Agency or computed through the modelling system developed within the project. The system 
consisted of a series of models for the simulation of air pollution levels, energy demand, and traffic 
management, which were applied to each of the participating urban case studies (Geneva, Genoa, 
Lisbon, Tel Aviv, Thessaloniki). The Laboratory conducted the assessment of baseline and future urban 
air pollution levels in all case studies through application of the air quality model OFIS. Furthermore, the 
Laboratory was responsible for the application of the complete modelling system to the Greater 
Thessaloniki area.  

 

Environmentally Viable Electronic City – ENV-e-CITY (2002-2003) 

The project’s objective was to create an online broker application for environmental information related 
services that could support the need for efficient environmental assessment. The project’s final product 
was a platform comprising advanced added value services and focusing on metadata. ENV-e-CITY 
provided valuable tools and applications for three different user groups: city authorities, consultants 
involved in environmental impact assessment (EIA) studies, and citizens desiring valid information on 
the state of the environment.  

 

 

 

 

 

 

 

 

 

 

 

 
The aim of the project was that all user groups be able to acquire environmental information tailored to 
their own needs and that they have easy access to data from measurements and models as well as 
data processing tools, for each of the four environmental domains covered by the project: Air Quality, Air 
Emissions, Meteorology, and Topography. The project produced the ENV-e-CITY Demonstrator, which 
provided more than 20 services and was capable of extending towards a larger number of services as 
well as additional environmental domains. The Laboratory was responsible for coordinating the overall 
project and also for conducting the user requirements analysis (needs of city authorities, EIA experts, 
and citizens). In addition to that, we also led the work on the system’s architecture design and 
development. 
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Seismic Risk Management of Lifelines – SRM-LIFE (2003-2006)  

The SRM-LIFE project aimed to develop a general and modular methodology in order to:  

(a) Estimate the vulnerability of lifeline systems, 
infrastructure and critical facilities for different 
earthquake risk scenarios, (b) Quantify and evaluate 
the impact of potential earthquake events on lifeline 
systems, infrastructures, and on city activities as a 
whole, taking into account the strong synergy 
between lifelines and city-population activities, (c) 
Develop appropriate pre-seismic retrofitting schemes 
together with post-seismic emergency and restoration 
strategies, (d) Perform a specific microzonation study 
of the metropolitan area of Thessaloniki, including 
detailed geotechnical mapping of the area with a full 
engineering description of the physical, mechanical, 
and dynamic properties of all soil formations, and (e) 
Construct a complete GIS database and inventory 
classification by defining the typology of all lifeline 
systems, infrastructures, and essential facilities. 

The project objective was to develop a comprehensive modular methodology and a tool for “Seismic 
Risk Management of Lifelines”, performed in a GIS platform and format that would be applied and 
validated for the metropolitan area of Thessaloniki. The project was coordinated by Aristotle 
University’s Laboratory of Soil Mechanics and Foundation Engineering of the Civil Engineering 
Department and was funded through the Greek Ministry of Development, General Secretariat for 
Research and Technology. LHTEE was mainly involved in the vulnerability assessment of the water 
supply, waste water, and natural gas network lifeline systems. We also contributed to the evaluation of 
the “global value” of the lifeline systems under consideration for normal, crisis, and recovery periods. 

 

Optimum Management of Industrial Products at the End of their Useful Life – MIPEL (2004-2007)  

The aim of this project was to optimise environmental management of electronic products during all 
phases of their lifecycle, focussing mostly on the stage of their final disposal. The goal was to decrease 
the quantities of industrial products that end up in landfills through redesigning them, in order to achieve 
the following: (i) exploitation of specific components at the end of a product’s useful life, (ii) 
environmentally safe disposal of those components or parts that are not further exploitable, (iii) 
reduction of the quantity of hazardous materials as well as raw materials and natural resources required 
for manufacturing such products.  

The interdisciplinary collaboration of the participating organisations focused on the following issues: Life 
Cycle Analysis; product end of life treatment; product disassembly; product redesign; reverse logistics; 
and cost estimation for end of life management. The outcome of the MIPEL project was an easy-to-use 
tool (referred as “Multi-criteria Matrix”), which was based on multi-criteria analysis techniques. The 
methodology developed provides manufacturers with a valuable decision-support tool for decisions 
regarding the optimisation of end of life treatment alternatives. Economic parameters as well as 
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environmental criteria and design issues are taken into account in the production of an industrial 
product. More specifically, the parameters considered include market cost, environmental burden, 
weight, quantity and ease of disassembly, in order to identify within a product the components with the 
highest potential benefit for the producer. The “Multi-criteria Matrix” methodology was applied to the 
netMod ISDN network terminal, which was developed by Intracom S.A., one of the project partners. 

 

 

 

 

 

 

 

Integrated Product Policy in the Telecommunication Sector – IPP-TEL (2004-2007).  

The IPP-TEL project dealt with Eco-design and End of Life Management for telecom devices, one of the 
most widespread electronic products. The main objectives of the project were the following: 

a) Eco-design of a selected telecom device: This aimed at developing an electronic product with 
minimum environmental impacts during its entire life cycle. Eco-design involved development of a 
device that would (i) be easy to disassemble, thus enabling reuse of its components and materials, and 
(ii) have low environmental impact during its production. 

b) End of Life Management of a selected Telecom device: This aimed at demonstrating an eco-
efficient way to close the material and component loop. It involved development of economically efficient 
options for product reuse, disassembly, component reuse, and recycling. 

c) Use of the experience gained in order to develop a methodological framework for Eco-design and 
End of Life Management of other electronic products. 

The project was funded by the LIFE-Environment Programme. 
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6.3. Solid Waste Management 

Waste Charging Policy According to the Pay-As-You-Throw Principle –PAYT (2000-2003) 

This project, funded by FP6, developed a Pay-As- 
You-Throw (PAYT) handbook of international scope, 
integrating various implementation concepts and 
bridging various institutional, technical, and social 
gaps in the critical field of solid waste management. It 
also studied ways of overcoming major problems that 
might arise if the implementation mechanism is not 
carefully designed and efficiently adjusted to local 
conditions and particularities. PAYT systems come in 
various forms, the most common ones being either 
weight- or volume-based.   

LHTEE’s part in this project was to compile and 
evaluate simulation scenarios for Greece. At the 
same time, a series of follow-up projects, funded both 
by the EU and by the Greek state, led to the first pilot 
implementation in the Greek municipality of Elefsina, 
to the development of various relevant policy-support 
tools, and to the investigation of practical ways of 
realising the zero-waste concept.  
 

Integration of Solid Waste Management Tools into Specific Settings of European and Asian 
Communities – ISTEAC (2003-2005) 

This EU project, coordinated by 
LHTEE, contributed to the tailored 
integration of available know-how 
for rationalising Solid Waste 
Management and fostering co-
operation between European and 
Asian Universities.  

LHTEE’s involvement in this 
project was followed by a vice-
chairmanship in the “Developing 
Countries” Task Group of the 
International Waste Working 
Group and by two other EU 
projects on waste-to-energy and 
recycling in insular Vietnamese 
areas and Africa/Oceania resp-
ectively.  
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The objective of ISTEAC was to study specific tools for waste minimisation and to examine related local 
cultural and socioeconomic characteristics. Field experiments on composting and paper recycling were 
set up in Vietnam and the Philippines, with focused workshops and study visits providing participants 
with training as well as an exchange of cultural and scientific information. ISTEAC received an award of 
excellence by the government of the Philippines in 2005. 

 

Cost Analysis of the Management of Electrical and Electronic Products at the End of Their Useful Life 
(2004)  

One of the most important prerequisites for successfully enforcing an administrative system for the 
alternative management of waste electrical and electronic equipment (WEEE) is cost analysis of its 
operation phase.  

In the framework of this project, the Laboratory selected the following approach for the cost analysis of 
WEEE management: 

a) Collection of input data concerning the volume of WEEE per equipment category and its 
geographical distribution (volume of WEEE per region). 

b) Determination of the philosophy behind the administrative system. 

c) Analysis of all cost elements for the management of WEEE (WEEE collection, development of 
collection points, development of intermediate storage centres, transportation, development of central 
storage centres, sorting, processing and recycling, administration, promotion and advertisement). 

d) Assessment of the cash flow and cost elements per equipment category (EEE was divided into 
seven product categories according to their special characteristics). 

e) Estimation of the total operational cost for the administrative system and calculation of the recycling 
fees. 

The project was funded by “Recycling of Appliances S.A.” 
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Geographic Information Systems for Integrated Solid Waste Management at Local and Regional Level – 
GEOLORE (2004-2006) 

This Greek-Canadian project utilised various Geographic Information Systems (GIS) capabilities to 
provide a flexible decision-support tool for urban waste management planning in the Region of Central 
Macedonia, while a number of follow-up projects explored this concept further for other areas, waste 
streams, and waste-to-energy. The first step dealt with local scale optimisation of urban waste 
collection. Suitable GIS platforms were developed for selected municipalities, and various scenarios for 
bin location and waste collection were compiled and evaluated. The steps that followed addressed 
regional scale issues, e.g. locating new facilities for urban waste management, treatment and disposal, 
as well as determining waste flows from various producers and residue flows from various facilities. For 
this purpose, mixed integer, linear models were developed and efficient solution algorithms were 
customised and incorporated into the system. 

 

 

 

 

 

 

 

 

 
 

Integrated Methodology for Monitoring, Decommission, Sanitation and Restoration of Uncontrolled Sites 
for Solid Waste Disposal – IDRUS (2004-2006) 
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The IDRUS project was funded by the Greek Ministry of Education and aimed at an integrated 
methodology for the monitoring, reclamation, rehabilitation, restoration, and remediation of uncontrolled 
waste disposal sites through integrated waste management. Environmental impacts associated with 
uncontrolled waste disposal sites were evaluated by calculating the toxic emissions in the air, water, and 
soil. This data was then used as input for estimating the environmental impacts and evaluating the 
different management and aftercare scenarios of uncontrolled waste disposal sites. The assessment 
and evaluation of alternative restoration plans using multi-criteria analysis contributed to the 
innovativeness of the IDRUS approach, which was further developed and refined through two state-
funded follow-up projects via extensive field surveys and in-situ data collection for over 600 such sites. 

 

Social and Professional Reinstatement of Handicapped People and Gypsies through Reuse and 
Recycling of Waste Electric and Electronic Equipment in Greece – PRUWE (2005-2008) 

 

 

 

 

 

 

 

 

 

The main objective of PRUWE, which was supported by the EU EQUAL initiative, was to develop social 
services for the reuse and recovery of Waste Electrical and Electronic Equipment (WEEE) by disabled 
persons and Gypsies/travellers. Initially, social services were set up for WEEE reuse and recycling, 
including persons from the two aforementioned target groups, in the regions of Thessaly and the North 
Aegean. We then attempted to reverse their social and occupational marginalisation through sustainable 
WEEE management. Standards and requirements for developing social enterprises for WEEE recycling 
were compiled. For each enterprise, a preliminary pilot stage and a business plan were drafted. Thus, 
PRUWE also supported the official national system for alternative WEEE management in important IT 
sectors.  
 

Safe Management of Mining Waste and Waste Facilities – SAFEMANMIN (2007-2008) 

Mining waste is among the largest waste streams in the EU and ranks first in the relative contribution of 
wastes in many European countries. This FP6 project collected and reviewed the information required 
for implementation of the 2006/21/EC Directive on management of waste from the extractive industries 
and disseminated this knowledge widely. It addressed, in particular: (a) classification of waste facilities 
with respect to possible consequences of an accident, (b) waste characterisation, and (c) criteria for 
classifying waste facilities. SAFEMANMIN also included training and dissemination activities. Industrial 
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interest and feedback was significant and included peer-reviewing of all deliverables along with some 
very constructive debates at EU level. All this was indicative of the major osmosis achieved among 
different mining waste stakeholders, also in view of the turning point at which the mining industry in the 
EU and worldwide currently stands.  

 

 

 

 

 

 

 

 

 

 

 

 

Overall Mapping of Physical Flows and Stocks of Resources to Forecast Waste Quantities in Europe 
and Identify Life-Cycle Environmental Stakes of Waste Prevention and Recycling – FORWAST (2007-
2009) 

This FP6 project provided an inventory of the historically accumulated physical stock of materials in 
EU-27 and forecasted the expected amounts of waste to be generated in the next 25 years. 
Furthermore, the life-cycle-wide environmental impacts concerning recycling and treatment/incineration 
in the EU-27 were assessed for different scenarios of waste prevention.  

Initially, a generic model for material flows, stocks 
and emissions was designed and applied based on 
Material Flow Analysis. This model was an 
environmentally extended, physical, quasi-dynamic 
input-output model that guided the mining of new 
data, which was the main project’s focus. The data 
mining combined and coupled “in-depth” studies in 
selected countries where high-quality statistics are 
available with an EU-wide effort to consolidate and 
calibrate different statistical and technical data 
sources. 
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6.4. Energy Technology 

Heat Island Effect in the Thessaloniki Area – HIETA (1999)   

In June 1999, LHTEE organised and carried out the HIETA project within STAAARTE (see section 1). 
Experiments were carried out with the ARAT Fokker F-27, operated by the French National Institute of 
Sciences of the Universe (INSU), to measure air and surface temperature and radiation above the city 
of Thessaloniki. Two-dimensional spatial distributions of temperature and radiation values were 
elaborated for ten specific areas of the city, each one covering an area of one square kilometre. These 
were estimated through processing the measured values with an integration of one value per second 
and 10 m. Given that the measurements performed were spot measurements, in order to acquire a 
surface distribution, the gridding method used was kriging with an exact interpolator. The temperature 
differences monitored across the city reached up to 8 K, while in ‘hotspots’ they exceeded 10 K.  

 

 

 
 
 
 
 
 
 
 

The experiment was repeated in February 2001 through the CAATER project (Coordinated Access to 
Aircraft for Transnational Environmental Research), where a series of low-altitude flights were carried 
out to determine the heat island effect in the winter (HIWETA). The data obtained were used to produce 
the reference base for the simulative holistic approach of the heat island effect.   

 

Sustainable Energy Project for the Economic Development of Remote and Isolated Island Communities 
– SEPEDIC (1999-2000)  

This project’s aim was to develop 
and deliver an integrated technical 
and economic feasibility study on 
the combined use of RES, mainly 
wind and solar energy, which 
could be used as a tool for the 
planning and implementation of 
sustainable energy projects in 
remote and isolated island 
communities. The tool was applied 
as a pilot project in the small 
Greek islands of the Dodecanese 
in the Southeastern Aegean.  
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Its main goals were the following: 

a) Determining the exploitable RES potential with state-of-the-art technology. 

b) Determining the optimum technical solution with respect to energy, environmental, and social 
criteria. 

c) Cost-benefit analysis of the proposed solution. 

d) Elaborating financing schemes for the implementation of the proposed solution. 

e) Establishing a managing carrier for the energy provision and the dissemination of the project 
results. 

The project was coordinated by our Laboratory and was carried out within the ALTENER framework, 
with the support of DG XVII. 

 

Liquid Hydrogen Fuelled Aircraft Concept – CRYOPLANE (2000-2002)  

The CRYOPLANE project addressed aircraft configuration/performance, systems and components, 
propulsion, safety, environmental compatibility, infrastructure and operation, and scenarios for the 
transition from kerosene to H2. 36 partners from Austria, Belgium, France, Germany, Greece, 
Netherlands, Norway, Spain, Sweden and the United Kingdom took part in the project, representing 
industry, research institutes and universities, all under the coordination of Airbus Deutschland GmbH.   

Life Cycle Analysis of kerosene was the first step towards comparing its environmental impacts with 
those of different production chains of hydrogen fuel. A complete and accurate identification and 
quantification of air emissions, water effluents, and other life-cycle inputs and outputs was performed. 
The environmental performance of kerosene determined by the LCA study was then used as reference 
for the evaluation of hydrogen as an aviation fuel.  

 

 

 

 

 

 

 

 

 

 

Although hydrogen is generally considered to be a clean fuel, it is important to recognise that its method 
of production plays a very significant part as far as environmental impact goes. Examining the inputs 
and outputs from the life cycle of different production paths in comparison with those of kerosene gave a 
complete picture of the environmental burdens associated with aviation fuel production and use. The 
CRYOPLANE project was funded by CEC’s Growth Programme.  
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Advanced Exhaust Gas Recuperator Technology for Aero-Engine Applications – AEROHEX (2000-
2003) 

The main aim of the AEROHEX project was to develop an optimal design of an intercooled recuperative 
gas turbine for aero-engine applications. This technology is designed to substantially lower fuel 
consumption at low pressure ratio, in order to reduce both CO2 and NOx emissions. The exhaust gas 
recuperator (hex) is one of the key components of the Intercooled Recuperative Aero-engine (IRA). The 
primary objective of AEROHEX was to develop an optimal design concept of a hex for application to the 
IRA engine with respect to efficiency, operational life, weight, and cost. One of the goals was to check 
whether these requirements could be attained, whether any constraints or restrictions applied, and if so, 
what effect would such constraints have on the performance of the engine.  

To achieve these goals, a complete 
design and construction process was 
elaborated. Flow tests as well as CFD 
modelling were performed in order to 
optimise the orientation of the various 
elements of the heat exchanger in the 
exhaust duct of the IRA engine. The 
most important output of this project was 
the acquisition of the design philosophy, 
technology and tools needed for the 
engineering development of an exhaust 
gas recuperator of this type. 

 

Advanced Tools for Rational Energy Use towards Sustainability – ATREUS (2002-2005) 

The influence of microclimaticconditions 
on the energy behaviour of buildings has 
become a major research field over the 
past decade. The urban environment, 
which is often densely and continuously 
built using high-thermal-storage mate-
rials, is one of the factors causing high 
thermal accumulation. This is why 
conditions in this kind of environment, 
described by the term “street canyon”, 
contribute to the development of the heat 
island phenomenon. The operational 
demands set on buildings are determined 
by these conditions, yet at the same time 
microclimatic conditions also contribute  

to building deterioration. The overall effort of understanding and quantifying the impact of the 
microclimate on buildings’ energy behaviour is an interdisciplinary one. It includes aspects of 
meteorology, physics, and engineering. The main objective of the ATREUS project, which was 
coordinated by our Laboratory, was to bring together and integrate the knowledge developed regarding 
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the parameters determining the microclimatic environment around buildings, and thus to improve the 
ambivalent relation between buildings and the environment. 

Design and Development of Innovative Stonewool Products for the Energy Upgrading of Existing and 
New Buildings – SAPPEK (2003-2007) 

SAPPEK is completely in line with the EU policy for energy conservation in buildings and is in 
accordance with all national programmes and actions related to energy efficiency of buildings. 

The overall aim of the project, which was coordinated by the Laboratory, was to obtain the technological 
know-how on improved and alternative thermal insulation solutions concerning contemporary and older 
buildings through developing a family of products based on stonewool and applicable to existing and 
new buildings. The goals set in order to achieve this aim were the following: theoretical, laboratory, and 
applied industrial research in order to determine a new family of thermal insulating material products; 
production of materials according to certain specifications (physical properties, pollutant emission, 
environmental friendliness, low embodied energy); layout of the production line according to certain 
specifications (flexible and easy production alterations and low production costs); and dissemination and 
promotion of the new products and know-how into the market. 

 
 
 
 
 
 
 
 
 
 

 

Monitoring and Evaluation of Indoor Climate and Air Quality Conditions in the White Tower, to be Used 
as the City Museum of Thessaloniki – TOWER (2004-2006) 

Old, historic buildings usually exhibit poor indoor environmental 
quality and low energy performance. Still, many of these buildings 
are converted into museums and attract large numbers of visitors. 
Therefore, interventions are needed in order to maintain high 
levels of thermal comfort and indoor air quality. In that sense, 
indoor environmental quality is a dominant feature.  

The objective of the project was to monitor and evaluate the 
indoor climate and air quality conditions in the Whiter Tower and 
to determine the interventions necessary for improving the indoor 
environmental quality while reducing energy demands.  
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Taking into account that a) implementing a contemporary HVAC system in a historic building results in 
unacceptable architectural changes and b) the visual impact of possible interventions on the internal 
and external view of the building should be minimal, we concluded that the best solution for improving 
indoor environmental quality is the use of appropriate dehumidifiers combined with well-placed window 
fans. Air dehumidifiers can help maintain relative humidity within acceptable levels, while window fans 
can supply fresh air from the outdoors towards the internal spaces, maintaining satisfactory indoor air 
quality. Operation of the window fans does not aggravate relative humidity levels indoors, since they are 
programmed to work only when the ambient relative humidity is below 60%. 

These proposals were indeed adopted and the White Tower has operated as Thessaloniki’s City 
Museum since September 2008, with natural ventilation. 

 

Sustainable Green Fleets – SU:GRE (2006-2008) 

SU:GRE focused on commercial/captive fleets, with the intention to promote and support their conver-
sion to alternative propulsion along with efficient energy use. LHTEE organised the validation of training/ 
briefing materials, supported the training/briefing process, and organised site visits for other fleet 
owners. A knowledge hub was implemented as an internet-based communication and information plat-
form, along with a support desk and tools that supported procurement and localisation of refuelling sites.      
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LHTEE performed an in-depth analysis of country-specific conditions regarding fleet conversion, defined 
and organised the main steps for the dissemination campaign, contributed to the compilation of a 
dissemination handbook based on numerous best practice examples, and –finally– produced the 
SU:GRE evaluation handbook. SU:GRE’s acceptance by biodiesel producers and users in Greece led 
to a set of follow-up activities focusing on waste cooking oils and waste-to-wheel concepts.  

  

Developing Practical Guidelines for an Observatory Centre on the Progress of Implementing Projects on 
Renewables and Waste/Wastewater – DEPOIR (2008) 

RES and waste/wastewater management infrastructures are crucial for achieving environmental and 
socioeconomic development, but they often meet barriers that lead to serious setbacks. DEPOIR 
exploited not only biomass-fired power plants, geothermal exploitation facilities, photovoltaic and wind 
energy power stations, but also made use of sanitary landfills, transfer stations, waste-to-energy plants, 
mechanical-biological treatment facilities, and wastewater treatment plants. The aim was to prepare 
practical guidelines for an observatory centre on the progress of implementing such projects under a 
life-cycle approach. Valuable pieces of information were mined from existing projects, while local-scale 
social and economic impacts were also studied. Management aspects causing setbacks to progress 
were identified and categorised, while mitigation pathways were also compiled.   
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6.5. Energy Systems and Economics 

Establishment of Regional Design Advice and Support Units to Promote Use of Renewable Energy in 
Buildings by Local Actors – REASURE (2002-2004) 

Communities and buildings, which constitute the urban fabric, play a significant role in energy 
consumption in Europe. This ALTENER project, which was funded by DG TREN, aimed at the 
following: (a) to combine and adapt scientific and technological knowledge with best engineering and 
architectural practice, and (b) to design, establish, develop, and operate a number of Regional Design 
and Advice Support Units (DASUs) around Europe. These units would target, train, and support local 
actors (e.g. architects, engineers, designers, practitioners) on the use and integration of energy-efficient 

Renewable Energy Source systems and 
techniques, both when rehabilitating the 
existing building stock and when 
constructing new buildings.  

In Greece, the DASU was located in 
Pieria and since its establishment it has 
provided consultancy and audit services 
focusing on the hotel and public sector. 
The results of the research led to the 
production of guidelines for efficient 
energy management in buildings and for 
successful energy renovation measures. 

 

New Energy Externalities Development for Sustainability – NEEDS (2004-2009) 

This integrated project aimed to evaluate the overall costs and benefits (direct and external) of energy 
policies and future energy systems on two levels: for individual countries and for the entire EU. 

The Laboratory’s contribution to this 
project focused on improving 
atmospheric modelling as well as 
methodology and tools for impact 
pathway assessment, application and 
quality assessment, with emphasis on 
introducing local modelling in external 
cost calculations. To this end, two new 
modelling tools were developed; the first 
one for assessing the topographic 
complexity of areas under investigation 
and the second one for producing input 
meteorological fields for local scale 
models, based on data from larger scale 
models.  

 

Structure of the meteorology generator tool used 
to provide input meteorological data for local 

modelling applications 
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The tools and datasets developed in this context were then used to perform a number of model runs for 
individual pollutant sources and for regions with different emission and receptor patterns. A novel 
methodology was introduced in order to parameterise and generalise the modelling results, so as to 
render them transferable to other air quality policy situations without losing the site- and region-specific 
characteristics of the estimates. 

The project was funded by CEC’s FP6 – Action line: Sustainable Energy Systems. 

 

Utilising the Energy-Saving Potential of the Non-insulated Building Stock by Applying External Thermal 
Insulation Systems and Insulating Window Frames and Glazings – WINER (2008) 

A series of research projects have shown the energy behaviour of most Greek building stock to be 
rather poor. The application of interventions such as retrospective insulation and replacement of window 
frames is a well-known and proven measure. In the frame of this project, the effectiveness and feasibility 
of such systems was examined considering application of the ETICS system “Kelyfos”, the flat roof 
insulation system “Polytile”, and Alumil insulating windows and doors. The research addressed 
assessment of energy performance, technical and economic feasibility, and environmental benefits for 
single-family residences and office buildings on a national level. The results showed that retrospective 
insulation effectively improves buildings’ energy behaviour while also achieving a most impressive 
improvement in thermal comfort conditions. A combination of insulation and window replacement 
reduces energy consumption between 48% and 55%, depending on the climatic zone.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Finally, based on the last analytical inventory of the Greek building stock (2,500,000 buildings), this 
study assessed the results on a national level and concluded that the mean energy saving potential in 
residential buildings exceeds 23%. This corresponds to an annual energy saving of 1,200 GWh, with an 
estimated value of 750,000,000 € for the national economy. This objective is realistic and feasible within 
the next 10 years, assuming that approximately 150,000 buildings can be upgraded annually.  
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7. APPLIED RESEARCH AND SERVICE PROVISION 
Since its establishment, LHTEE has carried out applied research and has provided services in its field of 
expertise for a broad spectrum of institutions. 
 
7.1. Technical Assistance to the European Environment Agency  
An issue of critical importance for Europe’s environment and air quality, in order to support sustainable 
development and help achieve significant and measurable improvements, is that decision makers as 
well as the public are provided with timely, targeted, relevant, and reliable information.  

Towards this end, in 1994, the European Environmental Agency (EEA) established Eionet, a partnership 
network consisting of EEA itself, a number of European Topic Centres (ETCs), and a network of more 
than 900 experts in over 300 national environment agencies and other bodies dealing with environ-
mental information. The latter are the so-called national focal points (NFPs) and national reference 
centres (NRCs). The Eionet partnership (see schematic below) is crucial to EEA in supporting data 
collection and organisation as well as information development and dissemination.   
 

 

 

 

 

 

 

 
 
As already mentioned, ETCs have a crucial role in Eionet. An ETC represents a consortium of 
organisations from EEA member countries with expertise in a specific environmental area and 
contracted by EEA to support its work programme. In this sense, these organisations provide valuable 
technical assistance to EEA. As regards ambient air quality, EU member countries must report on an 
annual basis the air quality measurement data collected at a representative selection of stations for a 
given set of pollutants. The data received are uploaded to the public air quality database (AirBase), 
which is managed by the ETC responsible for air quality –between 1995 and 2000 this responsible was 
ETC/AQ, the European Topic Centre on Air Quality, and since 2001 it is ETC/ACC, the European Topic 
Centre on Air and Climate Change. The main task of the latter is to assist EEA in supporting EU 
environmental policy and legislative frameworks and to allow for adequate responses to emerging 
needs as regards air pollution and climate change.     

The Laboratory was among the main organisations constituting ETC/AQ and ETC/ACC, thus 
contributing to the successful work of these Topic Centres since 1995. Apart from co-authoring several 
topic reports and assessments, the Laboratory has had a major role in various EEA key products, in 
close collaboration with partners such as RIVM and NILU. LHTEE has also contributed to the 
development and update of integrated assessment and baseline scenario frameworks in the field of air 
pollution and climate change associated with the Clean Air for Europe (CAFE) programme. It supports 
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the conceptual development of EEA’s “Data Centre on Air” in order to set transparent QA/QC rules for 
data to be delivered in line with the proposed draft implementing provisions of the CAFE Directive. 
LHTEE is also involved in the development of the air pollution component of the State of The 
Environment Reports (SOER 2005 and SOER 2010), focusing on air pollution causes and effects on 
health and ecosystems on different spatial scales and across population sensitivities which arise due to 
age, location, and occupation.  

 

 
Representatives of the organisa-
tions involved in the European 
Topic Centre on Air Quality at 
their Plenary Meeting in 
Santorini, Greece, June 1999. 

 

 

 

 

LHTEE leads the FAIRMODE task (Forum for Air Quality Modelling) for the establishment and 
maintenance of a joint EEA/JRC network that will exchange experience and results from air quality 
modelling in the context of the new Air Quality Directive, so as to promote the use of modelling for 
regulatory purposes in a harmonised manner between member states. For a number of years, the 
Laboratory coordinated the task in charge of the Transport and Environment Reporting Mechanism 
(TERM) and supported production of the TERM report. Between 2003 and 2007, LHTEE carried out a 
task on assessing the local contribution to air pollution at urban hotspots (typically heavy traffic streets). 
This task mainly aimed at studying the data and tools available for determining what local emission 
reductions are needed in hotspots in order to meet certain air quality thresholds and legislative limit 
values. LHTEE has also developed and maintains EEA’s Model Documentation System (MDS), which 
provides guidance to any prospective user of air quality models. Finally, it developed the data-uploading 
software that was necessary for including Greek stations in Ozoneweb, the EEA website on near real-
time ozone that allows the general public to track air quality in specific regions and on a European level. 
   
7.2. Air Quality Assessment 
Air Quality Assessment contributes towards sounder air quality management policies and decision-
making. This is achieved by applying comprehensive integrated methodologies and by advancing the 
state of the art in emissions, modelling, ambient and source measurements, and data analysis 
techniques. LHTEE has a long record of research and applications in this field and is currently engaged 
in a number of activities that aim at supporting national and international institutions in charge of air 
quality management and assessment and providing consulting services relevant to Environmental 
Integrated Assessment studies. 

Air Quality Assessment (AQA) is primarily carried out with the aid of mathematical modelling systems 
used to perform integrated air quality (AQ) analyses in urban and industrial areas, which are used both 
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for retrospective studies and environmental planning purposes. Over the years, LHTEE has developed  
an advanced modelling system of this type (see schematic below), along with various complementary 
environmental management tools that comprise integral parts of decision-support systems for the 
compilation of an accurate picture of the state of the environment or of any changes to it. At the same 
time, the Laboratory envisages and works towards a common European strategy for research on 
atmospheric pollution control, in order to facilitate scientific advance and optimise two-way interactions 
with policy makers and the general public.   

 

 

 

 

 

 

 

 

 

 

 

 

 

In previous years, the Laboratory participated in a number of projects and provided services related to 
AQA, including the development of action plans for the management of AQ in Athens and Patras, in 
order to support the Greek Ministry of Environment, Physical Planning and Public Works regarding 
compliance with the European AQ legislation. This project aimed to provide an evaluation of the 2002 
AQ situation as well as a comparative examination of various pollution abatement strategies in the 
Greater Athens and Patras areas, based on advanced techniques for calculating pollutant emissions 
and dispersion in the urban environment. LHTEE has also provided technical expertise in the context of 
Honda's Corporate Environmental Identity in Europe; this was done through assessing the impact of 
the Honda engine technology designed for gasoline vehicles on the levels of ozone and NOx in 
European cities. This project focused on AQ simulations for the city of Athens, Greece, viewing it as a 
typical Southern European city severely impacted by photochemical smog episodes, due in part to its 
location, local meteorology, and dense emissions.   

In the field of integrated AQA, LHTEE recently participated in a project that aimed to develop a detailed 
emissions inventory for the island of Cyprus and set up a state-of-the-art Air Quality Management 
System (AQMS) for use by the government of the Republic of Cyprus. Based on the modelling system 
developed by the Laboratory, the AQMS is currently in operation, providing AQ estimates for the island 
as a whole and for its five largest conurbations. Apart from nowcasting and forecasting information to 
the public, the system is also able to conduct and analyse emission scenario calculations that can be 
used by authorities. A similar AQMS has been installed in the Lithuanian Environmental Protection 
Agency to support AQ-related assessment and decision-making by allowing interactive configuration of 
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custom emission scenarios and corresponding model runs covering user-defined fields of interest. 

Within the context of AQA, LHTEE has been particularly active in offering consultancy services for the 
transport of air pollution and its impacts on the health of urbanised populations on a local street scale. 
To this purpose, LHTEE is currently developing and applying state-of-the-art numerical modelling 
techniques for the atmospheric transport of selected air pollutants emitted both from mobile and 
stationary sources, as well as AQA in densely populated urban environments. Since 2006, LHTEE is 
providing support to Millennium Inorganic Chemicals, a subsidiary of Cristal Global, for a number of field 
trials. Their aim is to quantify the potentially achievable reduction in the concentration levels of selected 
pollutants across regions with varying local climatic conditions due to application of a range of Titanium 
Dioxide (TiO2)-based covering materials which were developed in the frame of the EU PICADA project 
(http://www.picada-project.com, see also section 6.1) and exhibit photocatalytic properties. More 
specifically, in 2006, a field trial took place in Sir John Cass Primary school, located in Central London, 
the aim of which was to quantify the potentially achievable reduction in the concentration levels of 
selected pollutants in an area close to the school. In the frame of this project, LHTEE undertook an 
extensive numerical modelling campaign in order to assess AQ in the greater area surrounding the 
school and to elucidate how the concentration of traffic-emitted pollution varied across the school’s 
building façades. For the purpose of evaluating the effectiveness of the aforementioned type of covering 
materials, and based on the experiences gained from the Sir John Cass field trial, LHTEE has recently 
provided support to two more similar field trials. One of these trials was carried out inside the courtyard 
of St Martin’s College of Art, also located in Central London, while the other one was performed for the 
rail station of Manila, Philippines. Numerical modelling results as well as field trial measurements 
obtained so far show that the application of this type of covering materials is gradually becoming 
accepted as a viable means of improving AQ in urban environments.  

 

7.3. Environmental Impact Assessment Studies 
An Environmental Impact Assessment (EIA) is a formal study used to predict the environmental 
consequences of a proposed project or activity, applying existing EU and national legislation and 
methods. Availability of relevant information concerning methods used for the compilation of such 
studies differs significantly at a national and international level. In the ‘90s, the Laboratory collaborated 
with other research institutes and with the Greek Ministry of Environment, Physical Planning and Public 
Works in order to develop methods and tools suitable for EIAs. Taking air quality as an example, an EIA 
study generally provides information on the input data, the methods used to calculate air pollutant 
concentrations, the calculated total concentrations (background and additional concentrations resulting 
from the project/activity operation), the air quality limit values and thresholds according to guidelines and 
Directives, and the assessment results.  

Over the years, the Laboratory developed the necessary expertise for dealing with air quality issues in 
any EIA study. More specifically, we apply a wide range of dispersion modelling techniques in order to 
assess the impacts of the specific project/activity on air quality, in conjunction with the potential 
introduction of abatement measures. Within this frame, the Laboratory participated in a large number of 
EIA studies, aiming to analyse the extent to which air quality is affected by industrial activities and the 
construction of major public works. LHTEE also has a long record of contributions to airport-related 
studies, ranging from EIA studies to airport-planning projects. In the case of the new Athens airport, 
“Eleftherios Venizelos”, we analysed the overall impact of the airport operation on air quality in the Attica 
peninsula.   
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The Laboratory was involved in the following EIA studies (details are given for the most recent ones): 

 

 

 

 

 

 

 

 

 

 

 

 

 

I) Industry 
1. Quantitative assessment of thermal pollution due to operation of the planned power plant in the 

“Hellenic Petroleum” refinery in Thessaloniki (2002) 

We analysed how the thermal pollution caused by the planned operation of a power plant unit would 
affect the local climate conditions. The unit was planned by the “Hellenic Petroleum” (ELPE) refinery 
corporation in its installations in Western Thessaloniki. In order to draw reliable conclusions, two 
different approaches were followed. Plume dispersion in the study area was calculated using the 
analytical relations prescribed in Directive 3784/2 of the Technical Chamber of Germany (VDI 3784/Blatt 
2, March 1990). In addition to that, simulations were performed with a prognostic mesoscale model that 
allowed for a detailed description of air motion and inert pollutant dispersion over complex terrain, 
suitable for mesoscale air pollution problems.  

2. Air quality impact from the use of different fuels in TERRA S.A. ceramic products industry (2002)   

The main objective of this study was to assess the impact on air quality in the Greater Larissa area from 
the use of different fuels in the furnaces of TERRA S.A. ceramic products industry. More specifically, air 
quality for the reference situation, where crude oil is used as fuel, was compared with predictions for the 
future, assuming combined use of crude oil and pet coke. The results suggested increased NO2 levels, 
which however do not exceed air quality limit values, while reductions were predicted for the 
concentration of SO2, CO, and particulate matter, thus leading to an improvement of air quality in the 
study area. 

3. Air quality impacts due to the operation of the planned combined cycle power plant in the area of 
Agios Vlasios in Boeotia (2008) 

This study aimed to investigate how air quality in the area of Chaeronea (current village name: Agios 
Vlasios), Boeotia Prefecture, would be affected by the installation of a combined circle power plant that 
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would use natural gas as its main fuel. More specifically, air quality was analysed for the area around 
the station assuming additional NOx emissions based on two operational scenarios for the power plant: 
with and without exhaust gas recombustion. Additional model simulations aimed at estimating the 
photochemical pollution levels in the study area resulting as a consequence of the power plant 
operation.  

NO2 concentrations in the area of Chaeronea were calculated using two dispersion models with different 
degrees of sophistication. The first one was a Gaussian-type model that corresponded to the legislation 
requirements applying for EIA studies. However, more realistic results on the dispersion situation were 
obtained with the second model, which adopted the Lagrangian approach and took into account the 
complex topography of the area under study.  

4. Quantitative evaluation of thermal pollution due to the operation of the planned combined cycle 
power plant in the area of Agios Vlasios in Boeotia (2008)  

In the frame of this study, we analysed thermal pollution in the area of Chaeronea, Boeotia, due to the 
operation of the planned combined cycle power plant, with an assumed heat rejection of 281 MW. 
According to literature, thermal pollution can only have a significant impact on climate if the total heat 
rejection is of the order of 10,000 MW. This rule was confirmed by the results of the present study, 
suggesting no adverse impacts on the microclimatic conditions in the area of interest. 

 

II) Traffic 
a. Airports 
5. Extension of the airports of Corfu (1993), Kefallinia (1993), and Milos (1995). 

6. Consequences on air quality in the Greater Athens area from the operation of Spata and Hellenicon 
airports (1994). 

7. Establishment of the master plan for the national airport of Ioannina (1998). 

b. Roads 
8. Perama-Salamina connection (1991-1992).  

9. Construction of Hymettus peripheral road (1992 and 1994). 

10. Construction of the Elefsina-Stavros-Spata freeway (1993).  

11. Widening of the Lamia-Larissa motorway, sections Aerino-Monastiri, Tragana-Arkitsa, and Arkitsa-
Agios Konstantinos (1994). 

12. Construction of Egnatia motorway, sections Palio at Kavala (1994), Panagia-Aliakmonas (1994), 
and Nea Karvali (1995). 

13. Construction of Doukissis Plakentias avenue (1994). 

14. Improvement of the Tripolis-Astros road (1995). 

15. Construction of the Kozani-Ptolemaida road (1995).   

16. Impact of Hymettus western peripheral highway on air quality in the area of Agia Paraskevi: A 
comparison between the open highway and tunnel scenarios (1998). 

17. Hymettus western peripheral highway and air quality in the eastern part of the Athens basin (1998). 
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18. Contribution of the planned major highway axes to air quality improvements in the Athens basin 
(1998). 

19. Impact of the planned underwater road tunnel on air quality in Thessaloniki (1999) 

An underwater road tunnel in the centre of Thessaloniki was considered as a possibility in order to 
reduce traffic congestion in the city. In the frame of the EIA study conducted for this project, the 
Laboratory calculated the additional air pollution levels due to the operation of the tunnel and the 
corresponding air quality improvements in the city centre. The latter were estimated in view of the 
transfer of part of the traffic load from the city centre to the tunnel. The study focused in particular on 
whether operation of the tunnel would result in additional exceedance of air quality standards as set by 
the relevant legislation. 

20. Hardware and software adaptations for estimating the traffic impacts of transport infrastructure and 
transport policy scenarios, and for calculating the impact of each scenario on air quality (2001). 

c. Undergrounds 
21. Construction of Thessaloniki Underground (1993). 

22. Construction of Athens Underground: Sepolia depot (1994) and open excavations (1995).  
d. Ports 
23. Construction of the new harbour of Patras (1993). 

24. Works at the harbours of Parikia, Island of Paros (1993), Katakolo (1993), and Kos (1993). 

25. Works at the harbour of Piraeus (1995). 

 
III) Landfills 
26. Environmental Impact Assessment of the landfill site in Mavrorahi (1998). 

27. On the impact of PCDD/Fs emitted from a landfill fire at Tagarades, near Thessaloniki (2007) 

This study was performed both during and 
shortly after the incident that occurred in July 
2006 at “Tagarades” waste disposal site, where 
an estimated 50,000 tons of municipal waste 
burnt uncontrollably for 16 days. The focus of the 
study was to assess the atmospheric dispersion 
and deposition of the PolyChloro-Dibenzo-
Dioxins (PCDDs) and PolyChloro-Dibenzo-
Furans (PCDFs) emitted. Firstly, the 
meteorological conditions that occurred in the 
vicinity of Tagarades during the incident were 
analysed using a prognostic meteorological 
model. An Eulerian dispersion model was then 
applied in order to calculate the dispersion and 
deposition of PCDD/Fs over the same area.  

 

Estimated mean daily deposition of PCDD/Fs 
(pg/m2 Ι-ΤΕQ) around Tagarades disposal  

site (denoted by a cross) for  July 14-29, 2006. 
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28. Environmental Impact Assessment of a paper mill’s old waste disposal site (2007) 

This study addressed the impacts from a former landfill fire in an old disposal site currently owned by 
Greece’s largest paper mill. Biogas field measurements were performed and the site was classified as 
to its hazardousness according to the pertinent Greek legislation. Comparisons with similar nearby old 
sites were also performed. As a result of this study, the particular site was fully restored and its 
environmental impacts permanently minimised. 

IV) Other studies 
29. Energy supply of Venizelio and Pananio Hospitals in Heraklion, Crete (1994). 

30. Installation of a complete and reliable system of air pollution models for the master plan 
implementation and environmental protection of Thessaloniki (1997-1998). 

31. Study of suburban sea transport in Thessaloniki (2007) 

In the beginning of this study, it was shown that the operation of marine urban transport in Thessaloniki 
would reduce the passenger vehicle traffic load in the Perea-Thessaloniki highway by 20%. 
Subsequently, we estimated the associated reductions in the concentration of the main atmospheric 
pollutants, using an appropriate urban street canyon model. This parameterised semi-empirical model 
used a priori assumptions about the flow and dispersion conditions at both sides of a street canyon, and 
calculations were performed for Vassilissis Olgas avenue, a road that carries a large part of the traffic 
load in the area under study. The results revealed a noticeable improvement in air quality, which could 
be an interesting point to take into account in future urban transport plans for urban areas similar to 
Thessaloniki.   

32. Waste analysis for Serres and Thessaloniki “Hippokrateion” General Hospitals (2008-2010) 

These studies investigate on a regular basis whether the hospital wastewater samples taken comply 
with the limit values imposed by the legislation for discharge at municipal collection networks. 

33. Environmental Impact Assessment and waste analysis for Thessaloniki’s “AHEPA” General Hospital 
(2009-2010) 

In this consolidated two-phase study, we assess the environmental impacts of this hospital, which is 
located on Aristotle University’s campus, characterise the waste/wastewater produced, and investigate 
appropriate ways of treatment and disposal. 

34. Promoting propulsion of agricultural vehicles with 100% biodiesel (2008) 

This study was performed for a company that produces biodiesel and imports or acquires all raw 
materials from the market. It assessed the options and prospects of using a fuel based on pure non-
blended biodiesel for agricultural vehicles and marketing it directly, outside the existing fuel distribution 
network. The results supported the company’s steps in that direction and were also awarded an 
innovation coupon by the Greek General Secretariat for Research and Technology. 

35. Preliminary investigation for the development of a bio-energy district around a biodiesel plant (2009) 

This study was assigned to us by a biodiesel and animal feed company who is also active in oilseed 
production and processing. We produced a detailed inventory of possible feedstock and markets for the 
residues of its biodiesel production process in its broader area. The study was awarded an innovation 
coupon by the Greek General Secretariat for Research and Technology. 
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7.4. Energy and Indoor Environmental Audits and Building Design 
LHTEE has carried out more than 250 in-situ energy audits of residential, mixed-use, and public 
buildings, in order to estimate their energy behaviour and determine improvement measures for their 
shells, HVAC systems, etc. Many of these audits include indoor air quality and thermal comfort 
measurements. 

Furthermore, we are actively involved in the energy design of buildings, particularly low-energy, high-
quality buildings belonging to the tertiary sector. 

  

7.5. Energy Policies 
The Laboratory deals with issues emerging from the implementation of new technologies and new 
legislative acts in the fields of renewable energies and energy conservation. The issues considered 
include assessment of renewables and energy-saving potential, applicability of technical solutions, and 
availability of human resources to carry out the energy audits and studies foreseen by legislation. 
Projects have been carried out for regulatory and governmental authorities, chambers, professional 
bodies, etc. 

 
7.6. Waste Management  
Over the past few years, the Laboratory has become increasingly involved in national consulting, 
technology support, capacity building, and curriculum development activities in various waste 
management and resource efficiency fields, as well as in specific material streams and waste fractions. 
Recent examples, completed and ongoing, include the following topics: packaging waste; end-of-life 
tyres; organic substrates; e-waste; incineration residues; hospital waste; impacts and restoration of old 
dumps; biofuel production optimisation; optimisation of biogas production from anaerobic digestion, 
design and implementation of pay-as-you-throw schemes for waste management authorities, individual 
municipalities, and industries from various sectors. 
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8.3. LHTEE Publications 
Over the years, our Laboratory has published a series of textbooks, proceedings of workshops and 
compilations of scientific publications, which received a warm welcome by the scientific and engineering 
community. The most important ones are presented below. 
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9. LABORATORY STAFF 
Over the past two decades, more than 100 young scientists have cooperated with our Laboratory, 
supporting our involvement in research and education. Most of them joined our Laboratory shortly after 
completing their studies, bringing with them a spirit of activity and vigour. They contributed significantly 
to the success of our work with several new ideas and with their enthusiasm.  
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Mech. Engineer 
Associate Professor, Dr.  
Mech. Engineer, MSc 
Assistant Professor, Dr. 
Mech. Engineer, MSc  
Dr. Mechanical Engineer  
Dr. Mechanical Engineer  
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Douros Ioannis (2001) 
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Sotiriadis Lazaros (2001) 

Aerosp. Engineer, MSc  
Physicist, MSc  
Mech. Engineer, MSc  
Environmental Scientist 
Mech. Engineer, MSc  
Mathematician 
Administration Officer  
System Administrator  

Senior researchers 

Koroneos Christopher (1998) Chemical Engineer, PhD  Fragkou Evangelia (2005) Biologist, Env. Scientist, PhD 
Achillas Harisios (2003) Dr. Mechanical Engineer Kalognomou Liana (1998) Dr.-Eng., MPhys  
Anastaselos Dimitrios (2005) Dr. Mechanical Engineer Malamakis Apostolos (2005) Dr. Mechanical Engineer 
Avgelis Aristotelis (2000) Dr. Mechanical Engineer Oxizidis Symeon (2000) Dr. Mechanical Engineer 
Banias George (2005) Dr. Mechanical Engineer Tsegas Georgios (2005) Physicist, PhD 

Researchers and Doctorate candidates 

Akylas Vasilios (2006) Mechanical Engineer Kontogianni Stamatia (2005) Mechanical Engineer 
Antonopoulos Ioannis (2006) Mechanical Engineer Mountrakis Lampros (2008) Physicist 
Boemi Sofia-Natalia (2005) Environmental Scientist Papageorgiou Asterios (2008) Physicist. MSc 
Hourdakis Lefteris (2008) Mechanical Engineer Spiridi Dimitra (2006) Mechanical Engineer 
Karkanias Christos (2009) Environ. Scientist, MSc Stilianou Antis (2004) Mech. Engineer, MSc 
Karteris Marinos (2006 Mechanical Engineer Theodoridou Ifigenia (2007) Architecture Engineer 
Kasampalis Themistoklis (2007)  Environ. Engineer, MSc   

Technical staff and secretariat 

Agorastoudi  Eugenia (2002) Administrative Support Vretinari Konstantina (2006) Administrative Support 
Altinoglou Dimitrios (2005) Administrative Support Zilou-Kapaktsi Maria (2006) Administrative Support 
Kotriklas Georgios (2003) System Administrator   
 
9.2. Former Staff Members 

Researchers 2 

Artaud Laurent (2003) Thermal Engineer  Camilleri Giorgio (2004) Aerospace Engineer 
Azad Abul Kalam (1998-99) Civil Engineer  Chauvet Christian (2000-01) Physicist  
Badii Khashayar (1998-99)  Chemical Engineer  Debry Eduard (2005) Engineer 
Behl Monika (2001-02) Biologist  Froschel Peter (1998-99) Mathematician 

                                                 
1 In brackets: Year of joining LHTEE. 
2 In several cases, Doctorate holders 
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Khatib Imad (1994-98) Mechanical Engineer 
Kirchner Frank (1996) Chemist  
Klaic Zvjezdana (2000) Physicist  
Muenchow Simone (1999) Environ. Engineer 
Palacios Magdalena (1994) Chemist  
Ponche Jean Luc (1994-95) Chemist, Physicist 
Sahm Peter (1991-2001) Mechanical Engineer 
Taylor Michael (2003) Physicist 
Toll Isabel (1994) Environ. Engineer 
  
Ageladarakis Panagiotis (1991) Mechanical Engineer
Antonopoulou Eleni (1998) Geologist, MSc 
Arvanitis Athanasios (1995-2003) Mechanical Engineer 
Assimakopoulou Vassiliki  (1997-01) Civil Engineer 
Avramidis Avraam (2004-05) Mechanical Engineer
Baba Theodora (1999-2002) Environ. Scientist 
Balla Harikleia (1998-2004) Mechanical Engineer 
Boura Ageliki (1997-2002) Mechanical Engineer 
Chliopanou Eleni (2001-03) Mechanical Engineer 
Chrysohoou Maria (2002-03) Physicist, MSc  
Dinakis Lazaros (2001-06) Land Surveyor Eng. 
Dioudis Irene (1999-2000) Computer Scientist 
Dobros Aristeidis (2000-06) Chemical Engineer 
Dourala Natasa (2000-06) Economist 
Fragou Maria-Christina (2003-05) Chemist  
Georgiadou Christina (2006) Mechanical Engineer 
Georgiadou Elissavet (2001-02) Physicist 
Giannakaki Eleni (2003) Physicist 
Gikas Athanasios (1992-93) Mechanical Engineer 
Ioannidis Anastasios (1999-2001) Chemical Engineer 
Iordanidou Aikaterini (2002) Chemical Engineer 
Kalogeropoulos Kostas (2006-08) Environ. Scient. MSc 
Kaprara Athena (2000-04) Electrical / Comp. Eng. 
Karamanos Anastasios (2000-08) Mechanical Engineer 
Karatzas Konstantinos (1993-2004) Mechanical Engineer 
Karavakas Christos (2002-03) Mechanical Engineer 
Katragou Eleni (2000-01) Physicist  
Kiouptzidis Konstantinos (1997) Mechanical Engineer 
Kortaras Themistoklis (1998-2000) Mechanical Engineer 
Kostidis Stergios (2004) Civil Engineer  
Koutantos Evagelos (2001) Civil Engineer 
Louka Petroula (2000-02) Meteorologist  
Markopoulos Nikolaos (2000) Physicist 
Masouras Asterios (2001-04) Mathematician  
Megariti Vassiliki (1995) Mechanical Engineer 

Melenikos Kostas (2000-01) Chemical Engineer 
Mihailidis Michael (2007-08) Mechanical Engineer 
Mitakakis Athanasios (2001) Mechanical Engineer 
Mitsiadi Vassilena (2005-06) Mechanical Engineer 
Naris Stergios (1998) Mechanical Engineer 
Neratzis Dimitrios (2002-08) Mathematician   
Nitis Theodoros (1995-2001) Environ. Scientist  
Panagiotakopoulos Christos (2001-02) Civil Engineer 
Panagiotidis Panagiotis (2003-05) Aerosp./Mech. Eng. 
Panagos George (1999-2000) Mechanical Engineer 
Panoglou Despoina (2002-03) Mining / Metal. Eng. 
Panoulas Kostas (1998-2001) Electrical Engineer 
Papadopoulos Athanasios (2000) Chemical Engineer 
Papadopoulos Michael (1999-2000) Mechanical Engineer 
Papadopoulou Despoina (2002-04) Business Administration  
Papageorgiou Kostas (2000-07) Mechanical Engineer 
Papakosma Anna (1993-95) Mechanical Engineer 
Papalexiou Sofia (1993-2000) Physicist  
Papathanasiou Apostolos (2002-06) Physicist  
Pardali Sara (2004) Mechanical Engineer 
Pistikopoulos Panagiotis (1991-94) Chemist  
Proyou Athena (1990-94) Physicist, MSc  
Rakimbei Panagiota (2003-08) Environ. Eng., MSc 
Roubas George (1999-2005) Chemical Engineer 
Roussos Avraam (1999-2000) Chemical Engineer 
Salonikidou Ageliki (1993-2001) Mechanical Engineer 
Savopoulos Damianos (2001) Mechanical Engineer 
Seitaridis Thomas (1999-2000) Mechanical Engineer 
Siglidou Theodora (1998-2000) Mechanical Engineer 
Spahos Thomas (2000-03) Mechanical Engineer 
Stilos Nikolaos (1999) Mechanical Engineer 
Theodoridis Georgios (1996-99) Mech. Engineer 
Theodoridou Ioanna (2002-03) Civil Engineer 
Theodoseli Maria (2002-09) Environ. Eng., MSc 
Theodosiou George (2002-08) Mechanical Engineer 
Tibanidis Ioannis (1998-99) Civil Engineer 
Tourlou Evelina (1995-2002) Mechanical Engineer 
Tsatsarelis Thomas (2004-08) Mechanical Engineer 
Tsotas Margaritis (1999-2000) Mechanical Engineer 
Velianis Ioannis (1994) Mechanical Engineer 
Xidis George (2004-05) Mechanical Engineer 
Xirogiannopoulou Anna (1999-2006) Mechanical Engineer 
Xirogiannopoulou Nancy (2000-02) Business Administration 
Zafeiriou Eustratia (1992) Mechanical Engineer 

Technical staff and secretariat 
 

Alexiou Dimitra (2002-06) Administrative Support  
Bassoukos Anastasios (1996-2004) System Administrator 
Eleftheriadou Sofia (2001-05) System Administrator 
Emmanouil Anna (1995-2002) Administrative Support 
Gavriilidou Irene (2005) Administrative Support 
Hatzigianni Christina (2006) Administrative Support 
Katsikas George (2000-02) System Administrator 
Kobogianni Eleni (2000-03) Administrative Support 
Korbetis Aris (1995) System Administrator 
Mandikou Kiki (2001-02) Administrative Support 

Mitrokanellos George (2000-01) Administrative Support 
Panokostas Dimitrios (2002-03) System Administrator 
Papaioannou Ioannis (1996-2006) System Administrator 
Saridou Efrosini (1999-2000) Administrative Support 
Sotiropoulos Anastasios (1998-99) Administrative Support 
Spiridou Georgia (1999-2006) Administrative Support 
Tsintsifa Sofia (1991) Administrative Support
Tsiouvara Nikoleta (2003) Administrative Support
Varnava Sofia (2000-05) Administrative Support
Zourna Anna (1994-2000) Administrative Support
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The LHTEE team visiting Vergina in the Spring of 1998 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Celebration of the 10th anniversary of LHTEE, Christmas 1999 



20 YEARS OF EDUCATION AND RESEARCH IN ENERGY AND THE ENVIRONMENT 
 

 67

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Snapshots from various social events of LHTEE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LHTEE staff members, September 2008 
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10. SOME OF OUR PARTNERS 
 

 

 


