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The Laboratory of Heat Transfer and Environmental 
Engineering belongs to the Energy Section of the 
Mechanical Engineering Department of the Aristotle 
University Thessaloniki, Greece. Founded in 1990, the 
Laboratory is responsible for eleven pre-graduate 
courses in the Mechanical Engineering Department, 
while also supervising twenty doctoral candidates in the 
frame of their post-graduate studies. Furthermore, it has 
a long record of research and consulting activities, both 
at national and international level. The staff of the 
Laboratory includes 6 senior scientists, 29 young 
researchers and 10 technical and administrative 
members. More than 90% of the research funds of the 
Laboratory originate from competitive programmes of 
the European Commission. The total turnover for the 
year 2003 is of the order of 1.2 million €. 
 
Encouraged by the overall positive comments on our 
Annual Report 2002, we decided also this year to 
summarise the scientific activities of our Laboratory in 
a short report. Eight “research highlights” contained in 
the report’s first part demonstrate the range of our 
research work in 2003. The subsequent sections include 
brief presentations of the recently launched projects 
with our participation and a list of the services we 
provided during the year. 
 
An important event for our Laboratory in 2003 was the 
8th International Conference on Environmental Science 
and Technology that took place in the island of Lemnos. 
In addition to my own role as the Conference Chairman, 
members of our staff were in charge of organising side 
events that attracted much attention among the 
delegates. Another important milestone for our 
Laboratory in 2003 was the publication of the final 
reports of EUROTRAC-2 and in particular SATURN. 
Hence, the full results of these important European 
projects are now available to the international scientific 
community.  
 
 

Like in previous years the list of publications of our 
staff members expanded considerably in 2003. 10 
papers appeared in peer-reviewed journals and 21 
contributions were included in the proceedings of 
various important international conferences. On several 
occasions members of our staff accepted the invitation 
to give invited speaches in conferences, seminars, 
meetings and other scientific events. 
 
Our Laboratory was able to strengthen its international 
research collaborations in 2003. This is underlined by 
its participation in three major clusters of Commission 
funded R&D projects. Furthermore, it is reflected in the 
results of the first FP6 calls for proposals. We are 
members of three successful consortia and are at present 
expecting the outcome of the contract negotiations to 
start with the actual scientific work early next year. 
 
The dependence of urban air quality on various local 
scale emission sources has been a clear focus of our 
work in 2003. In several projects we are trying to ensure 
that such sources are taken properly into account, for 
instance in research work dealing with Integrated 
Assessment. Moreover, we are involved in the 
development of air pollution abatement master plans for 
two Greek cities, including Athens, the venue of the 
2004 Olympics. Most of our activities in this field are 
closely related to the Clean Air for Europe (CAFE) 
programme of the European Commission. In this 
context it is worth mentioning our “Street Emission 
Ceilings” project within the work programme of EEA’s 
European Topic Centre on Air and Climate Change. On 
the basis of this work we hope to be able to provide 
next year useful contributions to CAFE’s Thematic 
Strategy which is expected to play a dominant role with 
regard to the evolution of the European air quality 
legislation. 
 
Prof. Dr. Nicolas Moussiopoulos 
Laboratory Director 
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City-Delta 
 
City-Delta is an international model inter-comparison 
exercise launched by the Institute for Environment and 
Sustainability of the Joint Research Centre in 
collaboration with EMEP, IIASA and EUROTRAC to 
explore the changes in urban air quality predicted by 
different atmospheric chemistry-transport dispersion 
models in response to changes in urban emissions. The 
ultimate objective of the exercise is to reveal how 
urban scale effects can be taken into account in 
Integrated Assessment studies like the ones planned in 
the frame of the Clean Air for Europe (CAFE) 
programme of the European Commission. 
 
Such an inter-comparison exercise can also assess the 
performance of available models and compare them 
against available observational data. At the same time 
the results can assist air quality managers in 
quantifying the contribution of regional versus local 
sources and identifying and assessing the most 
effective emissions control measures. Finally, they can 
provide quantitative information in relation to legal 
obligations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comparisons are conducted for a number of European 
cities with distinct differences in climatic conditions 
(e.g., Northern and Southern Europe), the vicinity of 
the sea, differences in meteorological situations, and 
emissions densities. Practical considerations include 
the availability of suitable models, of emission 
inventories for gaseous and particulate pollutants, of 
sufficient meteorological information and monitoring 
data. Eight cities have been selected: Berlin, 
Copenhagen, Katowice, London, Marseille, Milan, 
Paris and Prague.  
 
The first intercomparison results show that going to a 
finer scale (down to 5 km) leads to significantly better 
predictions of NO2 levels, while this does not appear to 
be the case for ozone. In the case of PM10 there is a 
general trend of models to underpredict, a fact that 
could be associated with missing emission sources. 
 
AUT/LHTEE participates in this inter-comparison 
exercise with the OFIS model. From the so far results 
OFIS is found to peform satisfactorily in spite of its 
extremely simple concept allowing simulations over 
longer time periods within a few hours on a PC.  
 
Contact: Prof. Nicolas Moussiopoulos, moussio@eng.auth.gr 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The urban areas modelled in the frame of City-Delta. An average ozone concentrations map derived 

using the OFIS  model is shown for the area of Milan 
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Implementation of an Environmental 
Management System at AUT’s 
Pharmaceutical Department  
 
Based on a recommendation by the Environment 
Council of the Aristotle University Thessaloniki 
(AUT), in May 2001 the University Senate approved a 
project aimed at designing and implementing an 
Environmental Management System (EMS) according 
to ISO 14001 at the Pharmaceutical Department. The 
EMS design was completed in June 2003 under the 
coordination of LHTEE and is currently being 
implemented by the Pharmaceutical Department. The 
project aims to become a driving force for improving 
AUT’s environmental performance and to set the 
foundations for the adoption and diffusion of the 
principles of sustainable development by AUT.  
 
The phases that were followed in setting up the EMS 
are illustrated in the figure below. More specifically: 
 
• An environmental policy was developed that aims 

to ensure compliance to environmental legislation 
and the continuous improvement of the 
department’s environmental performance. 

 
 
 
 
 
 
 
 
 
 
 
 

• Initial review and planning – the department’s 
most environmentally significant activities were 
identified and ranked according to their impact 
and the existence of environmental legislative 
requirements. Based on this analysis, a number of 
environmental measures have been approved by 
the Rectorate’s Council, aimed at reducing the 
department’s environmental impact. 

 
• Implementation and operation – the EMS 

structure, including responsibilities, documenta-
tion and control procedures, has been established. 
Emergency procedures were developed and 
persons directly involved with the implementation 
of the EMS have been trained. 

 
Currently the Department is in the process of 
implementing a number of environmental measures, 
primarily aimed at the better management of the 
hazardous substances it manages. In due time, these 
measures and the entire EMS will be checked and 
reviewed in order to ensure its compliance to the ISO 
14001 requirements.  
 
Project funded by Aristotle University of Thessaloniki (2001). Major 
partners: other AUT Departments and Laboratories. 
 
Contact: Natasha Dourala, natasha@aix.meng.auth.gr 
 
 
 

 
       
 
 

 
 
 
 
 
 
 

 
 

 
 
 

Stages of EMS implementation

Initial Review - Audit

Management Review

Checking and Corrective Action
Monitoring and measurement 
Corrective action 
Records 
EMS Audit 

Environmental Policy

Planning
Environmental aspects 
Legal and other requirements 
Objectives and targets 
Env. Man. Programme 

Implementation and Operation
Structure and Responsibility 
Training 
Environmental documentation 
Control (documents-operation) 
Emergencies 
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Citizen-Centred Environmental 
Information Services  
 
Improved access to environmental information is the 
basis for a higher degree of involvement of citizens and 
stakeholders in environmental decision-making. 
Following the development of new types of 
personalised electronic information service 
technologies, especially in the mobile phone industry, a 
new, service-oriented concept is being formulated, that 
of the citizen-centred environmental information 
services. 
 
To this end, examples of such services are presented 
hereafter, on the basis of the APNEE-TU, a follow up 
of the APNEE project (www.apnee.org). APNEE-TU 
has 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 is the centerpiece of the APNEE platform 
architecture, and provides 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 for 
Thessaloniki, Greece, a set of environmental 

information services related to the quality of the 
atmospheric environment was developed, aiming at 
providing personalized information access for the 
citizens on the basis of “new” mobile device 
technologies. An example of such a service is the 
Personal Digital Assistant (PDA) version of the ARS:  
 
On the basis of the Thessaloniki regional server, a 
version with trimmed layout, navigation, images and 
content was developed, to allow for the smaller display 
size of the average PDA and limited bandwidth of 
communication protocol (GPRS). This means that the 
user may browse the Thessaloniki ARS application on 
his/her PDA, which automatically will adapt to the 
device characteristics to display the same content and 
give access to the same bundle of information services 
(including administration functionalities).  
 
Projects funded by CEC, Information Society Technologies 
Programme (APNEE: 2000-2001, APNEE-TU: 2002-2004). Major 
partners (for both APNEE and APNEE-TU): Airmaraix, France, 
Expertel Consulting, Group France Telecom, France, Fraunhofer 
Institute for Applied Information Technology, Sankt Augustin, 
Germany, FAW Ulm, Germany, NILU, Kjeller, Norway, NORGIT 
AS, Norway, Siemens Hellas, Greece, Telefonica I+D Spain, t-info, 
Germany, Universidad Politecnica de Madrid, Spain.  
 
Contact: Kostas Karatzas, kostas@aix.meng.auth.gr  
URL: http://www.apnee.gr  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

An example of the PDA application for Thessaloniki
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Advanced Tools for Rational Energy 
Use towards Sustainability - 
ATREUS 
 
The influence of microclimatic conditions on the 
energy behaviour of buildings began to constitute a 
major research field in the last decade. The enhanced 
urbanisation, occurring both in developed and 
developing countries, led to a drastic change of the 
geographical distribution of population and 
productivity activities established since the beginning 
of the industrial revolution age and consequently to a 
ubiquitous regional concentration of raw materials and 
energy consumption. More than 70% of the European 
population is living in an urban environment, compared 
to 40% at the beginning of the 20th century. The 
density and the extent of this concentration led to the 
appearance of the “heat island” phenomenon, notably 
known for the air temperature increase in the urban 
areas, compared to the conditions measured at the 
meteorological stations, traditionally located in the 
suburbs of most European and North American cities.  
 
The urban environment, characterised by a dense and 
often continuous development of buildings, as well as 
by the use of materials with high thermal storage 
properties, leads, amongst other reasons, to high 
thermal accumulation. Hence, conditions described by 
the term “street canyon”, that contribute to the 
development of the heat island phenomenon, 
characterise this environment. The operational 
demands set to buildings are determined by these 
conditions, yet at the same time they also contribute to 
their enhancement. As a result, the most important 
effect monitored, e.g. in the Mediterranean countries, is 
the increase in the demand for cooling the buildings, 
which can vary by up to 50%, with respect to the 

location. As this demand can only be covered by means 
of air-conditioning, this development leads to a 
massive retrospective installation of air conditioning 
systems, usually of the split-type heat pump units, in 
the existing buildings, leading consequently to an 
increase of the peak load demand exceeding all 
‘Business as Usual’ scenarios considered in the early 
’90s.  
 
The effort of understanding and quantifying the impact 
of microclimate on the buildings’ energy behaviour is, 
as a whole, an interdisciplinary one. It includes aspects 
of meteorology, physics, and engineering. The main 
objective of the ATREUS project is to bring together 
and integrate the knowledge that has been developed 
on the parameters determining the micro-climatic 
environment around buildings and the ambivalent 
relation between building and environment. It further 
aims at the use of this knowledge for the optimisation 
of heating, ventilation and air-conditioning of 
buildings, as well as for the maximisation of the 
exploitable benefits from renewable energy sources 
and ‘soft’ technologies like passive cooling.  
 
Current research work utilises specialised 
computational fluid dynamic codes and numerical 
weather prediction models, data from field 
measurements and experiments, data from wind tunnel 
experiments, and applies numerical simulation models 
to deduce the energy behaviour of buildings, to 
optimise city architecture and to deepen the 
understanding of urban air flow in general. 
 
Project funded by the EU IHN programme, 2002-2005. Major 
Partners: Ecole Centrale de Nantes, France, University of Hamburg, 
Germany, Norwegian Meteorological Institute, Norway, University 
of Cambridge, UK, University of Aveiro, Portugal, Institute of 
Environmental Sciences, The Netherlands. 
 
Contact: Agis Papadopoulos, agis@eng.auth.gr 
 
 
 

 
 

Flow visualization over a reduced scale model building
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eLCA 2 - Databases and Web Site 
for the Adoption of IPP in SMEs 
 
The implementation of the Integrated Product Policy 
(IPP) in the industry requires a new thinking focusing 
on the importance and necessity of integrating 
environmental impacts at every single stage of the 
product life cycle. IPP focuses on decision points that 
influence the environmental impacts of the products’ 
life cycle at a great extent, and offer improvement 
potential, especially eco-design of products, informed 
consumer choice etc. It also promotes instruments and 
tools that are focused on the products’ complete life 
cycle. IPP aims to tackle the stage at which many of 
the environmental burdens of products are determined, 
therefore reducing non-point source problems further 
in the life-cycle. Life cycle thinking needs to and 
should be promoted throughout the economy, as a part 
of the complete decision panel concerning products, 
especially in small and medium sized enterprises 
(SMEs) since they constitute the majority of the 
corporations. The acceptance of IPP by SMEs is 
therefore a crucial issue for the entire policy. 
 
The development of a simplified methodology of LCA 
that could be easily used by SMEs is the objective of 
the research project eLCA. It is a cross-sectorial project 
between IPP, SMEs and Information Society (IS), 
involving two aspects: Public Sector Information (PSI) 
and Information and Communication Technologies. 
The technical aspects have as a main task the 
implementation of a web site with information/training 
 
 
 
 
 

tools and specialized databases, and is being managed 
in an innovative public-private partnership model to 
promote the adoption of Integrated Product Policy by 
SMEs. The managerial and economic feasibility 
analyses define the strategic model, the business 
model, the business plan and the scope of the 
demonstrative project. 
 
A web site to support the adoption of IPP by SMEs is 
being developed with the following characteristics: 

• A “place” where SMEs can find all the 
elements useful to think about and start IPP 
interventions. 

• A “gate” to access more sophisticated (also 
commercial) services for the IPP 
implementation phase. 

• Connected with service providers and inside 
the typical support networks of SMEs. 

• Providing structured and pre elaborated PSI, 
(Data Bases) DBs and meta DBs connected to 
specialised tools. 

• A series of different paths for information, 
training and self use tools 

• Adapted to country/local conditions. 
 
Project funded by CEC, eContent Programme (2002-2004). Major 
partners: EA, Ente Nazionale nuove Tecnologie Energia Ambiente. 
Italy, EA, Environmental Agency, UK, ifeu, Institut fur Energie und 
Umweltforschung Heidelberg Gmbh, Germany, ESCI, Escola 
Superior de Comerç Internacional, Spain. 
 
Contact: Christopher Koroneos, koroneos@aix.meng.auth.gr 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

eLCA – Objectives and activities 
 

• Analysis of needs, barriers, drivers, users 
profile, etc..

• Permanent observatory on IPP relevant steps 
evolution

• DBs review
• Specifications for WEB structure

• Analysis of forms to create a “green service” market
• Competitors, promoters and competitive position
• Market structure and segments
• Integrability with other innovation services for SME’s

Main goals

Main activities

• Definition of WEB structure and contents
• State of the art and degree of penetration of 

ICT in SMEs
• Realisation and testing of prototype
• PSI availability (LCI DBs)

• Business and partnership model

Managerial and economical 
feasibility analysis

Managerial and economical 
feasibility analysis Technical aspectsTechnical aspects

CONTEXT ANALYSIS:

IPP - PSI/ICT - SMEs

CONTEXT ANALYSIS:

IPP - PSI/ICT - SMEs
Inf. Soc.
PSI/ICT IPP

SMEs

eLCA
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Geographic Information Systems for 
Integrated Solid Waste Management 
at Local and Regional Level - 
GEOLORE 
 
Geographic Information Systems (GIS) have been 
widely applied lately also on applications related to 
solid waste management. They provide a useful tool to 
enter, process and evaluate data on a great variety of 
related activities, like temporary storage, collection 
systems, facility location and flows’ allocation. 
Furthermore, it is possible to perform in-depth scenario 
and sensitivity analysis by considering various initial 
and boundary conditions, future legislative and 
technical trends, as well as different evaluation criteria 
and optimization algorithms. GEOLORE will utilise 
these capabilities for the application area (Region of 
Central Macedonia) in order to provide a flexible and 
efficient decision support tool for both strategic and 
tactical planning. Through the system’s GUI, the user 
will be able to determine and change many of the 
optimization parameters according to various 
approaches and limitations of the study area.  
 
On the local level, the optimization of various aspects 
of urban waste collection (bin location, routing of 

collection trucks in the urban area, scheduling of 
personnel and collection tours) will receive special 
attention. Suitable GIS platforms will be developed for 
selected municipalities and various scenarios for bin 
location and waste collection will be compiled and 
evaluated. On the regional level, particular emphasis 
will be placed on the location of potential new facilities 
for waste management, treatment and disposal (transfer 
stations, material recovery facilities, waste-to-energy 
plants, sanitary landfills), which is a very cost-intensive 
operation involving also a lot of public opposition 
(NIMBY syndrome). Furthermore, the allocation of the 
waste flows from various producers as well as of the 
residues from various facilities will be studied. For this 
purpose, mixed integer, (location-allocation) linear 
models will be developed for various regions of the 
study area and efficient software algorithms will be 
customised and incorporated in the system for their 
solution, deriving optimum (or best-compromise) 
scenarios for facility location and waste allocation at 
regional scale. 
 
Project funded by GSRT, Scientific and Technological Cooperation 
between RTD Organisations in Greece and countries outside Europe 
(2003-2005). Major Partners: University of Alberta, School of 
Business, Department of Finance and Management Science.   
 
Contact: Avraam Karagiannidis, makis@aix.meng.auth.gr 

 

 

 

 

 

A location – allocation scenario for municipal solid waste management in the Region of Central Macedonia, 
considering certain waste producers and based on multicriteria analysis 



Research Highlights 

8                                                            Annual Report LHTEE 

Advanced Exhaust Gas Recuperator 
Technology for Aero-Engine 
Applications – AEROHEX 
 
The commercial aviation industry is in an especially 
unenviable position, as the present annual growth of 
5% is greater than that of any other sector contributing 
to the world-wide CO2 output. It is necessary therefore 
to consider and investigate every considerable measure 
which would have the potential to reduce the 
atmospheric emission of CO2, or indeed aircraft fuel 
consumption in general. One such measure is the 
development of more fuel efficient aircraft engines or 
the use of an alternative fuel. 
 
The intercooled recuperative gas turbine offers the best 
possibility of solving the emissions problem, as it is 
designed to substantially lower fuel consumption at 
low pressure ratio.  Thus, the intercooled recuperative 
engine can simultaneously reduce both CO2 and NOx 
emissions. The exhaust gas recuperator (hex), whose 
design and development is the content of this project, is 
one of the key components of the Intercooled 
Recuperative Aero-engine (IRA). The primary 
objective of AEROHEX is to develop an optimal 
design concept of a hex for application in the IRA-
engine with respect to efficiency, operational life, 
weight and cost.  It is an intended goal to check wether 
these requirements can be attained, whether constraints 
or restrictions on the requirements may be necessary, 
and if so, what effect such constraints will have on the 
performance of the engine. 
 
To achieve the goals, a complete design and 
construction process is carried out which includes also

the thermal and structure-mechanical analyses for the 
purpose of attaining an estimated operational lifetime.  
Flow tests and CFD modelling are performed in order 
to optimise the orientation of the various elements of 
the heat exchanger in the exhaust duct of the IRA-
engine and to make realistic assessments on pressure 
losses.   
 
The objective of our laboratory is to develop a tool for 
the optimisation of the installation of the Hex in the 
exhaust nozzle of the IRA. The approach is to perform 
a full 3D CFD analysis in which the hex is modelled as 
a porous medium, whose effect on the flow is to add a 
pressure drop. In order to do that, various 
configurations of the heat exchangers placed in 
different angles in the exhaust duct will have to be 
investigated. Additional simulations with various 
reconstructed parts, such the aerodynamic cone and 
introduction of a rump after the third heat exchanger, 
will be carried out, in order to avoid recirculation 
zones. 
 
Furthermore, manufacturing investigations are under-
taken with the goal of reducing the high expenditure 
costs, but with a minimal influence on the performance 
and life of the heat exchanger.  The most important 
output of this project will be the acquisition of the 
design philosophy, technology and tools needed for the 
engineering development of an exhaust gas recuperator 
of this type. 
 
Project funded by CEC, Growth Programme (2000-2003). Major 
Partners: DaimlerChrysler Aerospace MTU, Munich, Germany ,  
ALSTOM Gas Turbines Ltd., UK , Serck Aviation Co., UK, AUT’s 
Laboratory of Fluid Mechanics and Turbomachinery. 
 
Contact: Prof. Nicolas Moussiopoulos, moussio@eng.auth.gr 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Heat Exchanger to exploitation of energy of exhaust gases for aero–engine applications 
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Master Plan for the Construction of 
the Underground Parking in the 
Aristotle University 
 
Aim of this project was to elaborate a master-plan for 
the design, financing, construction and operation of an 
underground car parking in the University Campus. In 
order to achieve this aim methodological approach 
included the study of legislative, technical, 
environmental, economic, administrative and mana-
gerial parameters.  
 
This interdisciplinary problem was approached by 
firstly analysing the legislative and technical 
parameters which form the boundary conditions for 
assessing the problem. Amongst other these included 
the allowed number of parking spaces, with respect to 
Greek legislation, the possibility of meeting 
archaeological findings during the excavations and the 
resulting costs, the impact of the parking on the 
vehicular traffic density in the city centre, the 
interference with other major infrastructure systems 
and, last but not least, the compatibility with the 
architectural and functional features of the University 
Campus. As a result, a parking with between 800 and 
1000 spaces was considered as feasible, according to 
the factors described in the following paragraphs.  
 
The next step consisted of the assessment of the initial 
investment and the operational costs of the parking. In 
order to achieve this, an extensive market research was 
carried out to determine the demand for parking spaces 
and the willingness of potential users to pay a certain 
price. The market research led to encouraging results, 
as the city as a whole and the centre in particular, 
suffers under the lack of parking options, whilst 
vehicular traffic is steadily increasing. The initial 
investment cost of the project was determined to be 
between 20 and 30 M€, according to its size and 
features. 

As the initial investment cost was considered to be 
beyond the capabilities of the University to bear, other 
options were analysed. Under the given legal 
framework and the current macroeconomic conditions, 
the option of the BOOT scheme (Build, Operate, 
Overhaul and Transfer) emerged as the most 
promising. Under this scheme, the investor who will 
contribute with approximately 70% of the initial cost 
will be given the parking’s operational exploitation for 
a period of between 15 and 20 years. At the end of this 
period the parking will be overhauled and its use will 
transferred to the University. During the first period, a 
number of parking spaces will be provided free of 
charge or at reduced prices to members of the 
University, according to the agreement signed between 
the contractor and the University. 
 
As the economics of the project are determined by all 
the aforementioned parameters, a sensitivity analysis 
was carried out, to determine the margins for the 
feasibility of the project. These results will be utilised 
by the University to achieve the best possible contract 
conditions. 
 
Finally, a detailed decision making system was 
elaborated, that will enable the most effective 
management of the whole project. 
 
The results of the research study were presented to the 
Senate of the University and approved as the base for 
the implementation of this project, which will be the 
biggest investment of its kind to be carried out by a 
Greek University. 
 
Project funded by: Aristotle University Thessaloniki, The Aristotle 
University Property Development and Management Company S.A. 
  
Contact: Agis Papadopoulos, agis@eng.auth.gr 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Campus area and location of the parking to be constructed
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Research  
 
Design and Development of Innovative Stone-wool 
Products for the Energy Upgrading of Existing and 
New Buildings (SAPPEK) 
 
Objective: To obtain the technological know-how on 
improved and alternative thermal insulation solution 
concerning contemporary and older buildings, by 
developing a family of products based on stone-wool 
applicable in existing and new buildings. 
 
LHTEE Contribution: Co-ordination, market research 
of the thermal insulation materials’ sector in Greece, 
technical description of the materials used and of the 
companies active in this field, products’ life cycle 
analysis, production design with description of the 
features about energy, financial and environmental 
issues, laboratory measurements concerning the 
products’ physical properties and assessment of the 
materials impact on the energy behaviour of buildings. 
 
Funded by: Hellenic General Secretariat of Research 
and Technology (2003-2006). 
 
Development of a Global Methodology for the 
Vulnerability Assessment and Risk Management of 
Lifelines, Infrastructure and Critical Facilities: 
Application in the Metropolitan Area of 
Thessaloniki (SRM-Life) 
 
Objective: Development of an integrated methodology 
and a GIS tool for (a) assessing the vulnerability of 
public utility networks, infrastructures and significant 
services, based on Hellenic characteristics, and (b) 
compiling particular strategies for reducing and 
managing seismic risk. 
 
LHTEE Contribution: Assessment of the seismic 
vulnerability of water, sewage and energy networks, 
assessment of the total value of all exposed elements. 
 
Funded by: Hellenic General Secretariat of Research 
and Technology (2003-2006). 
 
Development of a Geographical Information System 
for the Design and Implementation of Integrated 
Waste Management Schemes at Local and/or 
Regional Level (GEOLORE) 
 
Objective: The development of a decision-making tool 
on solid waste management at local and/or regional 
level, in order to facilitate contemporary needs like the 
optimization of locating related facilities, the 
introduction of variable-rate pricing and the 
benchmarking of waste services.  
 
LHTEE Contribution: Project co-ordination and 
contribution in all work packages, design and 
development of the GIS tool, compilation and 
evaluation of scenarios for both regional and local 

level, dissemination of the results among the interested 
stakeholders. 
  
Funded by: Hellenic General Secretariat of Research 
and Technology (2003-2005). 
 
Technology Foresight in the Region of Central 
Macedonia 
 
Objective: To recognize the long term trends of the 
development of a thematic field (scientific, techno-
logical etc) and to provide a tool for establishing future 
policies on research and development to public and 
private organizations. Moreover, potential barriers, 
dangers and obstacles are recognized on time, so that 
they can be successfully confronted. 
 
LHTEE Contribution: Co-ordination of the Working 
Group on the Environment, preparation of a relevant 
list of statements, reporting. 
 
Funded by: European Regional Development Fund 
(ERDF) Innovative Actions (2002-2003). 
 
Technical Study and Design of a Sanitary Landfill 
at the Prefecture of Serres 
 
Objective: Preliminary design of a sanitary landfill 
including: a) estimation of total required surface and 
depth according to predicted population and produced 
quantities of municipal solid wastes, b) description and 
preliminary design of necessary buildings and 
machinery for landfill operation, c) estimations 
concerning landfill height, cell size, type and height of 
insulation and final cover, d) cost assessment.  
 
LHTEE Contribution: Preliminary technical study and 
design of the sanitary landfill. 
 
Funded by: Municipality of Strymoniko. 
 
 
Services 
 
During the year the Laboratory provided consulting 
and other services in the following cases: 

• Master Plan for the construction of the 
underground parking in AUT 

• Analysis of air quality in the city of Athens in 
the framework of the development of a Master 
Plan for air pollution abatement   

• Analysis of air quality in the city of Patras in 
the framework of the development of a Master 
Plan for air pollution abatement   

• Further analysis of City-Delta findings on air 
pollution in the urban background and their 
integration into the RAINS model 
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Books 
 
Moussiopoulos N., ed. (2003)  
SATURN / EUROTRAC-2: Subproject Final Report, 
Air Quality in Cities, Springer, 298 pp. 
 
Midgley P., Builtjes P., Fowler D., Harrison R., 
Hewitt N., Moussiopoulos N., Noone K., Torseth K. 
and Volz-Thomas A.  
Towards Cleaner Air for Europe – Science, Tools and 
Applications, Part 1, Margraf Publishers, 246 pp.  
 
Articles in Books 
 
Moussiopoulos N. (2003) 
Studying atmospheric pollution in urban areas, in 
Towards Cleaner Air for Europe – Science, Tools 
and Applications, Part 2 (P. Midgley, M. Reuther, 
eds), Margraf  Publishers, 227 – 249.  
 
Papadopoulos A.M. (2003)  
The state of the art, Active Solar Heating and Cooling 
of Buildings: Perspectives for the coming decade, in 
Solar Thermal Technologies for Buildings, 
(Santamouris M. ed),  James and James, 17 – 35.  
 
Papers in Journals 
 
Karatzas K., Ossanlis I., Kaprara A., Louka P. and 
Moussiopoulos N. (2003) 
Tunnel fire smoke modelling for emergency 
management, International Journal of Risk Assessment 
and Management 4, 52-66. 
 
Helmis C.G., Moussiopoulos N., Flocas H.A., Sahm 
P., Assimakopoulos V.D., Naneris C. and Maheras 
P. (2003) 
Estimation of transboundary air pollution on the basis 
of synoptic-scale weather types, International Journal 
of Climatology 23, 405-416. 
 
Papadopoulos A.M., Oxizidis S. and Kyriakis N. 
(2003) 
Perspectives of solar cooling in view of the 
developments in the air-conditioning sector, Renewable 
and Sustainable Energy Reviews 7, 419-438.  
 
Thunis P., Galmarini S., Martilli A., Clappier A., 
Andronopoulos S., Bartzis J., Vlachogiannis D., De 
Ridder K., Moussiopoulos N., Sahm P., Almbauer 
R., Sturm P., Oettl D., Dierer S. and Schlünzen 
K.H. (2003) 
An inter-comparison exercise of mesoscale flow 
models applied to an ideal case simulation, 
Atmospheric Environment 37, 363-382. 
 
Karatzas K., Dioudi E. and Moussiopoulos N. (2003) 
Identification of major components for integrated 
urban air quality management and information systems 

via user requirements prioritisation, Environmental 
Modelling and Software 18, 173-178.  
 
Papadopoulos Α.M., Papageorgiou Κ. and Karatzas 
Κ. (2003) 
Evaluation of an attached green house without sun 
protection: how feasible is this approach in 
Mediterranean summer conditions?, Solar Energy 22, 
93-104.  
 
Moussiopoulos N., Helmis C.G., Flocas H.A., Louka 
P., Assimakopoulos V.D., Naneris C. and Sahm P. 
(2003) 
A modelling method for estimating transboundary air 
pollution in South-eastern Europe, Environmental 
Modelling and Software, available on line 
http://www.sciencedirect.com/science/article/B6VHC-
4BOXB56-2/2/177dd137c975cleclc685bfc51d9f628. 
 
Kaprara A., Karatzas K., Moussiopoulos N. and 
Viras L. (2003) 
Investigating weekend air quality observations with the 
aid of Fourier analysis in Athens, Greece, Environment 
and Pollution 19, 171-176. 
 
Assimakopoulos     V.D.,     ApSimon    H.M.     and  
Moussiopoulos  N.  (2003) 
A numerical study of atmospheric pollutant dispersion 
indifferent two-dimensional street canyon 
configuration, Atmospheric Environment 37, 4037-
4049. 
 
Ρapadopoulos A.M., Avgelis A. and Santamouris M. 
(2003) 
Energy study of a medieval tower, restored as a 
museum, Energy and Buildings 35, 951-961.  
 
Participation at Conferences 
 
Care Innovation 2002, Vienna, Austria, 25-28 
November 2002 
 

Oral presentations 
 

HELCARE: A hellenic forum for the management of 
wastes from electronic equipment in Greece  
(A. Karagiannidis) 
 

WEEE management in Greece: Status quo, challenges 
and initiatives (Α. Karagiannidis) 
 
33rd Congress on Heating, Refrigeration and 
Air Conditioning, Belgrade, Yugoslavia, 4-6 
December 2002 
 

Oral presentation 
 

Strategies for a more efficient integration 
of renewable energy systems in urban buildings  
(A.M. Papadopoulos) 
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4th International Exhibition and Conference 
on Environmental Technology (HELECO 03), 
Athens, Greece, 30 January - 2 February 
 

Oral presentations 
 

The application of air quality models as part of a study 
for optimized urban transport in Thessaloniki 
(N. Moussiopoulos)  
 

Preliminary results from an applicability study of 
variable rate pricing in solid waste management in 
Greece (A. Karagiannidis) 
  

Optimisation of CFD modelling methods for traffic 
pollution in streets within TRAPOS research network  
(P. Louka) 
 

eLCA - Adoption of life cycle analysis in SMES 
(C. J. Koroneos)  
 

Advantages of the use of hydrogen fuel as compared to 
kerosene (C. J. Koroneos) 
 

A study on the energy behaviour of the hotel sector: 
application in the region of Pieria (A.M. Papadopoulos) 
 

The implementation of environmental management 
systems in Greece (E. Giama) 
 

APNEE: an environmental information services system 
(K. Karatzas) 
 
Special event 
 

Aristotle University’s Environment Council  
(N. Moussiopoulos) 
 
In addition 4 posters were displayed 
 
EUROTRAC Final Event, Berlin, Germany, 
18-19 March 
 

Oral presentation 
 

Urban and local scale air pollution (N. Moussiopoulos) 
 
Event on Atmospheric Science Research, 
Charles University, Prague, Czech Republic, 24 
March 
 

Oral presentation 
 

EUROTRAC 2 SATURN subproject-achievements and 
conclusions (N. Moussiopoulos) 
 
4th International Conference on Urban Air 
Quality, Charles University, Prague, Czech 
Republic, 25–27 March 
 

Oral presentations 
 

The contribution of SATURN to a better understanding 
of urban air pollution (N. Moussiopoulos) 
 

Anatomy of the sea breeze in a complex coastal 
environment (N. Moussiopoulos) 
 

Atmospheric flow and air quality modelling 
experiments for the Siberian city of Tomsk  
(K. Karatzas) 
 

Estimating long term urban exposure to particulate 
matter and ozone in Europe (N. Moussiopoulos)  
 
In addition, 4 posters were displayed 
 
Workshop on Management of Electric and 
Electronic Waste (WEEE) and Life Cycle 
Analysis (LCA), Athens, Greece, 28 March 
 

Oral presentations 
 

Introduction to LCA and WEEE: HELCARE network 
(A.M. Papadopoulos) 
 

Technical guidebook and web site for the management 
of WEEE (A. Karagiannidis) 
 

Problems and perspectives in recycling of plastics from 
electric and electronic equipment. (G. Perkoulidis) 
 
EGS Conference, Nice, France, 7-8 April 
 

Oral presentation 
 

Heat island effect in urban areas and its impact on the 
energy behaviour of buildings (A.M. Papadopoulos) 
 
IPP Presidential Meeting, Athens, 8-9 April 
 

Oral presentation 
 

Integrated Product Policy (IPP) and its imlementation – 
EUROSUSTAIN Network (C. J. Koroneos) 
 
13th Annual Meeting of the Society of 
Environmental Toxicology and Chemistry 
(SETAC), Hamburg, Germany, 27 April-1 May 
 

Oral presentation 
 

Exergetic Life Cycle Analysis of sugar (C.J. Koroneos) 
 
In addition, 2 posters were displayed 
 
26th NATO/CCMS International Technical 
Meeting on Air Pollution Modelling and its 
Application, Istanbul, Turkey, 26-29 May 
 

Oral presentation 
 

Coupling an aerosol module to a deterministic long 
term ozone exposure model (Ν. Moussiopoulos) 
 
International Conference on Renewable Air 
Resources for Islands, Tourism and Water 
Desalination, Crete, Greece, 26-28 May 
 

Oral presentations 
 

Multi criteria analysis software for renewable energy 
driven desalination systems (C.J. Koroneos) 
 

Renewable energy driven desalination systems: The 
REDDES project (C.J. Koroneos) 
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5th International Symposium on Environ-
mental Software Systems, Semmering, Austria, 
27-30 May 
 

Oral presentation 
 

Environmental informatics and urban air quality 
management and information systems (K. Karatzas) 
 
Natural Resources and the Environment, 
Chania, Greece, 5-6 June 
 

Oral presentation 
 

The energetic policy of Greece in the beginning of 21st 
century (A.M. Papadopoulos) 
 
Istanbul 2003-Euro/Informs Joint Inter-
national Meeting, Istanbul, Turkey, 6-10 July 
 

Oral presentations 
 

Optimizing the collection and transport of urban solid 
wastes in a metropolitan municipality in Greece 
(A. Karagiannidis) 
 

Application of the multicriteria analysis method Electre 
III for the optimization of decentralized energy systems  
(A. Karagiannidis) 
 

A field survey of key-components for the applicability 
of Pay-As-You-Throw in waste management in 
Municipality of Panorama (A. Karagiannidis) 
 
1st International Exergy, Energy and the 
Environment Symposium, Izmir, Turkey, 13-
17 July 
  

Oral presentation 
 

Exergy analysis of cement and concrete production  
(C. J. Koroneos) 
 
8th International Conference on Environ-
mental Science and Technology (CEST), 
Lemnos, Greece, 8-10 September 
 

Keynote presentation  
 

Recent advances in urban air pollution research  
(N. Moussiopoulos) 
 

Oral presentations 
 

The effect of ventilation on the indoor environmental 
quality in a natural ventilated office building, a case 
study (A. Avgelis) 
 

A comprehensive tool for the prediction and 
management of air quality in Thessaloniki  
(N. Moussiopoulos) 
 

Development of an integrated tool for contaminated 
site remediation implementing biological and 
physicochemical treatment methods (S. Papadopoulos) 

Characteristics of wastes from electric and electronic 
equipment in Greece: Results of a field survey 
 (A. Karagiannidis) 
 

EUROSUSTAIN: A network for the implementation of 
Integrated Product Policy (IPP) (C. J. Koroneos) 
 

Life cycle impact assessment of a solar heater 
(C. J. Koroneos) 
 

Municipal charges in Greece as a tool for waste 
charging: a statistical analysis of possible correlations 
with the population and the number of households in 
municipalities (A. Karagiannidis) 
 

IN-SUSTAIN: Optimising “production-use-consump-
tion” interactions (C. J. Koroneos) 
 

Special events 
 

Contemporary trends and needs in Urban Waste 
Management (A. Karagiannidis)  
 
The buildings’ energy behaviour and its impact on the 
urban environment: perspectives for a more effective 
implementation of European policies  
(A. M. Papadopoulos) 
 
In addition, 4 posters were displayed 
 
Monthly Seminar of the German Academy of 
Natural Scientists Leopoldina, Halle, Germany, 
23 September 
 

Oral presentation 
 

Urban air quality assessment, methodology and 
uncertainties (N. Moussiopoulos) 
 
17th International Conference on Informatics 
for Environmental Protection, Bonn, Germany, 
24-26 September 
 

Oral presentation 
 

Environmental services and data brokerage portal: 
ENV-e-CITY in action (K. Karatzas) 
 
4th International Conference Life Cycle 
Assessment in the Agri-food Sector, Horsens, 
Denmark, 6-8 October                                                                
 

Oral presentation 
 

Life cycle analysis of tomato paste production in barrel 
(aseptic) and can packaging (C. J. Koroneos) 
 
7th National Conference of the Institute of 
Solar Energy, Patra, Greece 3-5 November  
 

Oral presentation 
 

Sustainable development and solar energy – The case 
of the island of Patmos (C. J. Koroneos) 
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Events  
 
On the occasion of the Environment Day on 6 
June, our Laboratory organised in cooperation 
with the Municipality of Panorama the workshop 
‘The role of the citizen in solid waste 
management’. One week later another workshop 
followed on the important topic ‘Solid waste 
management and the local authorities’. This 
workshop was organised by our Laboratory and 
several other institutions, including the Technical 
Chamber of Greece. 
  
The Laboratory Director was the Chairman of this 
year’s 8th Conference on Environmental Science 
and Technology held in the island of Lemnos in 
the period 8-10 September. Traditionally a forum 
for all Greek environmental scientists, this time 
the conference attracted numerous colleagues 
from abroad, not only because of the large number 
of highly interesting papers given, but also in 
view of three very attractive scientific events. 
 
Professors Kitada and Matsumoto accompanied 
by Dr. Kurata from Toyohashi University of 
Technology, Japan, visited our Laboratory in the 
period 12-14 October, in order to discuss matters 
on energy related infrastructures, renewable 
energy systems and energy management schemes. 
During their stay they also had the chance to visit 
industrial and building facilities with such systems 
in Thessaloniki.  Their visit is part of our 
continuous effort to establish and upgrade 
linkages with the international academic 
community. 
 
On 16 October 2003 we participated at the 
workshop ‘Sustainable management of wastes 
from electric and electronic equipment’, organised 
in Athens by the Ecological Recycling Society 
and the Municipality of Nea Smirni. 
 
A project presentation and dissemination event, 
accompanied by a press conference, was 
organised in the framework of the APNEE-TU 
project in Thessaloniki, on 27 November. Greek 
partners demonstrated electronic information 
services and presented project results that 
underlined the capability of APNEE-TU as 
environmental information portal that supports 
pull and push services and employs 
complementary communication channels to reach 
the citizen. 

News 
 
As in previous years, also 2003 we had several 
changes in our staff. In particular, seven new co-
workers joined the Laboratory: H. Achillas, M. 
Frangou, E. Giannakaki, P. Panagiotidis, P. 
Rakimbei, G. Kotriklas and N. Tsiouvara (the first 
five of them as young researchers). We wish to all 
a fruitful time in our Laboratory. Anastasios 
Basoukos and Kostas Papageorgiou returned to 
our Laboratory after their military service, while 
Lazaros Dinakis had to leave us for serving his 
duty.  In the same period, seven co-workers left 
our Laboratory: A. Arvanitis, E. Chliopanou, C. 
Karavakas, E. Kompogianni, D. Panoglou, D. 
Panokostas and I. Theodoridou. We wish them all 
the best for their future. 
 

The Laboratory Director Professor Nicolas 
Moussiopoulos was elected as the Chairman of 
Aristotle University’s Mechanical Engineering 
Department for a two-year term. Moreover, the 
Cypriot Council of Educational Accreditation 
appointed him Chairman of a scientific team in 
charge of evaluating private institutions of tertiary 
education.  
 

Assistant Professor Agis Papadopoulos was 
elected as National representative to the European 
Federation of Heating Ventilation and Air-
Conditioning (HVAC). He was also appointed 
Board Member of the Hellenic Regulation 
Authority of Energy (REHVA). 
 

After twelve years of collaboration with our 
Laboratory, Kostas Karatzas was appointed 
Assistant Professor for Applications of 
Informatics Systems in Aristotle University’s 
Mechanical Engineering Department. Kostas 
finished his PhD in 1999 but already prior to this 
he has been leading the Environmental 
Informatics and Applications group of the 
Laboratory.  
 

An important milestone for our Laboratory in 
2003 was the expansion of our facilities within the 
University campus: Twelve of our co-workers 
moved from a rented apartment outside the 
campus to our new offices in the newly delivered 
building E-14 in the Campus. Various Laboratory 
research groups have been hosted in this 
apartment at Vasilissis Olgas 9 since 1992, the 
last of them being the Solid Waste Management 
and the Energy Systems groups. 
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Laboratory Personnel 
 

Nicolas Moussiopoulos Professor, Dr.-Ing. habil (Director) 
Agis Papadopoulos Assistant  Professor, Dr.-Eng., MSc 
Avraam Karagiannidis Assistant  Professor , Dr.-Eng., MSc 

 

 
Researchers with Co-ordinating Functions 

 
Kostas Karatzas  Dr.-Eng. 
Christopher Koroneos PhD 
Ioannis Douros Physicist, MPhys 
E.-A. Kalognomou   Physicist, MPhys 

      
Researchers and PhD Students 

 
Georgios Perkoulidis Dr.-Eng. Asterios Masouras Mathematician 
Athina Kaprara El. & Comp. Engineer, MSc Christos Naneris Environmentalist 
Ioannis Ossanlis Mech. Engineer, MSc Symeon Oxizidis Mech. Engineer 
Fotios Barbas Aerosp. Engineer, MSc Panagiotis Panagiotidis Mech. Engineer, MSc 
Harisios Achillas Mech. Engineer Despoina Papadopoulou Economist 
Aristotelis Avgelis Mech. Engineer Kostas Papageorgiou Mech. Engineer 
Charoula Balla Mech. Engineer Apostolis Papathanasiou Physicist, MPhys 
Maria Chrissochoou Physicist Panagiota Rakimbei Environ. Engineer 
Aristidis Dobros Chem. Engineer Georgios Roubas Chem. Engineer 
Natasha Dourala Economist, MA Theodora Slini Mathematician 
Maria Frangou Chemist Maria Theodoseli Environ. Engineer 
Efrosini Giama Mech. Engineer Georgios Theodosiou Engineer 
Eleni Giannakaki Physicist Christos Vlahocostas Mech. Engineer 
Anastasios Karamanos Mech. Engineer Anna Xirogiannopoulou Mech. Engineer 
 

Technical Staff and Secretariat 
 
Anastasios Basoukos Tech. & Software Support Sofia Eleftheriadou Automation Engineer 
Giannis Papaioannou Tech. & Software Support Eugenia Agorastoudi Administrative Support 
Lazaros Sotiriadis System Administrator Dimitra Alexiou Administrative Support 
George Kotriklas System Administrator Georgia Spiridou Administrative Support 
Dimitris Nerantzis System Administrator Nikoleta Tsiouvara Administrative Support 
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SATURN Annual Report
 

  

Understanding of urban air pollution is a prerequisite to 
finding effective solutions to air quality problems and 
for a sustainable development in the urban 
environment. The EUROTRAC-2 subproject SATURN 
contributed significantly to the state-of-the-art 
improvement in urban air pollution research. This large 
scientific project was conducted between 1997 and 
2002 with the participation of about 40 research groups 
from 18 European countries. Its main results are 
summarised in the project’s Final Report, which was 
published by Springer as a book entitled “Air Quality 
in Cities”. A major focus of the book is on suitable air 
pollution modelling concepts, covering also street 
canyon geometries. Such models may be applied for 
establishing source-receptor relationships in support of 
urban air quality management. Procedures for 
evaluating the performance of air pollution models are 
proposed and results from field experiments and 
laboratory studies are shown to provide a better insight 
into the characteristics of air pollution at the urban and 
local scales. The contents of this book are of a high 
policy relevance, given their direct connection to the 
formulation of improved tools for urban air quality 
assessments. 
 
www.springeronline.com/3-540-00842-X 
 

 
Research fields of the Laboratory 
 
The research work of the Laboratory focuses on: 
Energy Systems: (a) Description, analysis and 
evaluation of energy technologies. (b) Rational use of 
energy in the industrial and domestic sectors. (c) Use 
of solid waste and biomass for energy production. (d) 
Renewable energy systems development. (e) Life 
Cycle Analysis (LCA) applications for energy 
systems. (f) Analysis and implementation of 
alternative financing schemes in the energy sector. 
Environmental Engineering: (a) Simulation of 
transport and chemical transformation of pollutants in 
the atmosphere with the use of advanced air quality 
models. (b) Assessment of measures for reducing air 
pollution levels. (c) Analysis of the impact of 
industrial activities and major public works on air 
quality. (d) Management and recycling of solid 
wastes. (e) Development and application of 
environmental management systems. (f) Integrated 
environmental assessment in urban areas. 
  
Laboratory address 8th floor, Building D Mail address Box 483 
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 Phone: +30 2310 996011  GR-54124 Thessaloniki, Greece 
 Fax:     +30 2310 996012  e-mail: info_lhtee@aix.meng.auth.gr 
   URL: http://aix.meng.auth.gr 




