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PREFACE
Transferring know how from Nuclear Technology to other areas of great importance to the Greek society, such as
energy, environmental and health technologies, development of methods and decision tools for safe and secure
industrial and infrastructure systems, as well as, advanced materials, cultural heritage and medical applications has
been a success story for the Institute of Nuclear Technology – Radiation Protection over the last decades. This is
demonstrated by the ability of its researchers to attract significant funding for their activities from European and
National Competitive Research programs and International organizations, by the large number of scientific publications in prestigious international journals and the number of their citations. Furthermore, the Institute and its
staff have provided the Greek Society with a number of specialized and technologically advanced services. Although the Nuclear Research Reactor formed the basis of the Institute when it was founded in 1985, today the Institute has expanded beyond nuclear technology into six additional laboratories performing R&D in various specific
topics in the fields of Nuclear Technology, Energy Technology, Environmental Technology and Safety & Security.
Research and Development activities based on the Nuclear Research Reactor form the nucleus of the Nuclear
Research Reactor Laboratory (NRRL). An ambitious refurbishment /upgrading program of the reactor systems is
being implemented. Modernization of the reactor will allow its safe and continuous operation and exploitation
for the development and characterization of advanced materials for aerospace, fusion and fission applications
and the production of medical isotopes transforming part of the NRRL to a Centre of Excellence in Neutron Science. The Nuclear Research Reactor constitutes a large national infrastructure which will contribute to the development of the necessary nuclear safety culture and technological scientific know-how for the eventual
introduction in our country of the emerging new nuclear energy technology, if and when this is decided.
Assessment of the impact of ionizing radiation on several types of ecosystems, atmospheric aerosol and heavy
metal pollution of environment and routine monitoring of environmental radioactivity in Greece is the focus of
the R&D activities of the Environmental Radioactivity Laboratory (ERL).
Research in air quality and dispersion of pollutants, nanomaterials and their use in energy and environmental issues, hydrogen safety and storage are the main areas of work of the Environmental Research Laboratory (EREL).
System analysis focused on reliability of large technological systems, quantification of uncertainties, development
of decision support systems, optimization techniques and assessment and management of technological and natural risks form the basis of work of the System Reliability and Industrial Safety Laboratory (SRISL).
Solar thermal energy utilization and energy savings, with emphasis on the development of new products, methods and analytical tools constitute the fields of expertise of the Thermal Energy Systems Laboratory (TESL).
Biological dosimetry and cancer cytogenetics for the evaluation of radiation sensitivity, cancer proneness,
myelodysplastic and leukemic diseases are the R&D activities of the Health Physics & Environmental Health Laboratory (HPEHL).
Thermal-hydraulics and multiphase-flow, areas of longstanding experience in the INT-RP, are applied in new
R&D applications requiring similar scientific know-how, like aerosol medicine, nanotoxicology, industrial hygiene, environmental health, and particle-biofluid mechanics by the Thermal–Hydraulics and Multiphase Flows
Laboratory (THEMLAB).
2009 has been a relatively successful year for the Institute. A contract for consulting services for the replacement
of Primary Cooling System has been awarded to the Korean Power and Engineering Company (KOPEC), a worldwide Known Architect Engineer for Nuclear Power Plants, and was signed by the President of the Board of
Directors of “Demokritos” and the CEO of KOPEC in May 2009. The design of the new PCS is expected to be
completed in 2010, and the new PCS installed in 2011. Publications in international peer-reviewed scientific
journals has increased to 84 (15% over 2008) while publications in peer-reviewed full proceedings of international conferences decreased to 85 (15% below 2008). Personnel increased to 129 (5% over 2008) mainly owing
to a large number of new Ph.D candidates in 2009. Funding from external sources (beyond and above the regular budget of the Greek government) increased by 5% over 2008 to 2.2MECU.
Looking into the future, the Institute of Nuclear Technology & Radiation Protection will keep expanding the
scope of its research activities in the energy, environment safety and health sectors in accordance to its multiannual Business Plan, which forms an integral part the NCSR DEMOKRITOS Business Plan.

Dr. I. A. Papazoglou
Director of INT-RP
Member of the Board of Directors of NCSR Demokritos
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1. ACTIVITY REPORT
Research and Development activities of the Institute of Nuclear Technology – Radiation Protection (INT-RP) are
performed in seven laboratories and cover the following fields:

I. Nuclear Technology & Radiation Protection (NT&RP)
The INT-RP is the only centre in the country encompassing integrated know how on Nuclear Technology and
Radiation Protection and operates and exploits a unique infrastructure for the benefit of the Greek research community and society. The INT-RP
• owns, operates and exploits the only Experimental Nuclear Reactor in Greece (5MW). Through the reactor
operation, expertise in the field of nuclear reactor technology is maintained and it is transferred to the new
generation of engineers and scientists. Experimental facilities for research and technology have been developed around the reactor. Among the application areas of this infrastructure are materials science and nanotechnology, health, environment and cultural heritage. Access to these facilities is open to researchers form
all over Greece, neighbouring and other European countries. These large scale facilities, utilizing the reactor
produced neutrons, are unique in the Balkan and East Mediterranean region and render the Greek Research
Reactor a Large Scale Facility in the European Research Area. INT-RP also represents Greece in European and
International fora on Nuclear Research Reactors, Neutron Scattering, Nuclear Analytical Techniques, Reactor
Safety (Severe Accidents) and on fission and fusion and supports in a large number of relevant activities the
Greek Atomic Energy Commission and the Greek State.
• is the only Institution in Greece carrying out research and development in the Fusion Technology for the European Fusion Program and the study of advanced materials for fusion and fission applications. It is also the
co-ordinator of the Greek Fusion Program.
• constitutes an integrated radiation protection capability in Greece, a significant fact, considering the existence
of a wide range of ionising radiation applications in industry and medicine in the country. The importance of
the NT&RP expertise became obvious following the Chernobyl accident, whereby the contribution of the INTRP for tackling the after-effects of the accident proved decisive. The INT-RP supports – both technically and
scientifically - a large number of the activities of the Greek Atomic Energy Commission (GAEC). It is also noteworthy that the national radiological emergency plan XENOKRATES as well as the greater part of Greek radiation protection safety regulations were developed by the personnel of the INT-RP. The majority of the
scientific committee members of the XENOKRATES plan come from the personnel of INT-RP.
• is the sole centre in Greece with expertise and equipment for handling radioactive waste, thus constituting the
only unit in the country capable of providing and implementing solutions to the waste handling problem.
• encompasses the only integrated Laboratory of Environmental Radioactivity in Greece, with an extensive network of sampling/measuring/monitoring stations covering the entire country.
• the Laboratory of Health Physics and Environmental Health constitutes the sole Greek Laboratory with expertise in the field of overexposure to ionising radiation using biodosimetry methodologies. It is the reference
laboratory for Greek Atomic Energy Commission (GAEC) and it constitutes one of the Laboratories selected
by the International Atomic Energy Agency (IAEA) for prototyping the methodology of biological dosimetry.
• through specific activities in the Laboratories of Environmental Research and System Reliability and Industrial
Safety it represents the sole capabilities in Greece for Quantitative Risk Assessment in nuclear installations and
Emergency Response Planning Following a nuclear accident.
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II. Environmental Technology
A significant number of activities have already been developed in this area, involving a large (larger than the
critical mass) number of researchers and specialised operators of the INT-RP. More specifically, the INT-RP has
the ability of an integrated R&D approach to environmental matters combining the fields of diagnosis, prognosis, impact and pollution technology.
• The ensemble of activities of the Environmental Radioactivity Laboratory concerns environmental technology
in terms of both pure research and environmental quality evaluation studies. While, research on radioecology
has ranked the ERL among the best in this domain, research on aerosols has become a subject of increased
interest recently.
• The same is true of the largest part of activities of the Laboratory of Environmental Research, with its personnel
specialising in the simulation of (conventional and radioactive) pollutant dispersion and air pollutant measurements.
• The Laboratory of Thermal-hydraulics and Multiphase Flows is active in investigating possible health implications from environmental exposures or occupational exposures (in emerging technologies like nanotechnology).
• The System Reliability and Industrial Safety Laboratory (SRISL) is mainly concerned with R&D in matters of risk
assessment and management of large technological systems including the effects of large industrial accidents
in the Environment. A great number of Greek industrial installations have been analyzed with respect to the
effects of large industrial accidents in the frame work of the “SEVESO” directive.
• The Laboratory of the Experimental Nuclear Reactor has the potential of detecting/identifying environmental
contaminants (with a resolution capability of ppm) employing environmental sample neutron activation.
As a result of these activities the INT-RP constitutes one of the most experienced and reliable consultants of the
Greek public and private Greek sector in matters of environmental protection.

III. Energy Technology
• Selected topics in both fission and fusion technology fall into the more general area of energy technology.
• The Solar & other Energy Systems Laboratory (SESL) receives considerable external funding and pursues applied research and technology development in the fields of Solar Thermal Energy Utilization & Energy Savings
Systems. It is accredited according to the EN ISO/IEC 17025 standard and is equipped with excellent experimental facilities. Along with experimental techniques, it uses as basic analytical tools the metrology of energy
quantities and numerical simulation of flow and heat/mass transfer phenomena.
• The laboratory of Environmental Research has developed significant research activity in the areas of hydrogen
technologies (the emphasis being on issues of safety and storage), energy efficient separations (the emphasis being on nonporous media characterization and applications) and enhanced hydrocarbon recovery from
underground reservoirs (the emphasis being on the simulation of fluid flow and dispersion processes).
• The SRISL is also concerned with R&D in matters of risk assessment and management of large technological
systems including energy-related systems. A number of risk assessments performed by SRISL involved oil-refineries LPG and LNG installations.
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IV. Health Technology
• Biological tissue disinfection/sterilisation (bones, skin, tendons) is performed in the Experimental Nuclear Reactor; these tissues are, subsequently, used in transplant operations.
• The Health Physics & Environmental Hygiene Laboratory gives proper and continuous recognition to problems
related to all potential radiation induced health hazards. Specifically, the Laboratory provides operational
health physics services related to the Radiation Protection Program in NCSR “Demokritos” and the evaluation
of radiation overexposures and radiation accidents in general, by means of biological dosimetry methods. Its
research activities involve the use of radiation cytogenetic, molecular genetics and radioisotope methodologies to study questions of basic and applied research in radiation protection, radiobiology. In addition, the Laboratory based on its expertise in radiation protection, radiation biology and cancer cytogenetic, offers
specialized services for the calibration of radiation survey meters, for the development of individualized protocols for radiotherapy treatment, as well as for the diagnosis of preleukemic and leukemic diseases. Advanced cytogenetic and molecular genetic technologies are also used to evaluate the pathogenetic correlations
between genetic changes and leukemogenesis.
• Nuclear analysis techniques are under development for the in vivo and in vitro study of the composition of
the human body.
• Mathematical modelling techniques are under development for the “in silico” study of the interaction between particles and biofluids.

V. Safety and Security
• The System Reliability and Industrial Safety Laboratory (SRISL) is active in the area of management of technological risks. SRISL has developed methodologies and associated tools for supporting decisions on the management of risks from technological accidents and extreme natural phenomena. It contains a unique capability
in Greece to perform integrated risk studies that assess the consequences of major accidents on public health,
the worker’s health and the environment while at the same time it assesses the relative likelihood of these accidents and consequences. The Laboratory performs research and development in the areas of dynamic system reliability, quantification of uncertainties, human reliability and optimisation under uncertainty and
multiple objectives. It also performs risk and safety studies for a variety of industrial installations. During the
last five years SRISL has extended its activities in the area of occupational risk in collaboration with the ministry of Labour and Affairs of the Netherlands. The SRISL is a Technical Advisor to the Greek ministries of: a)
Development; b) Environmental and Physical Planning and Public Works; and c) Employment and Social Affairs on the evaluation and technical assessment of the risk studies of the Greek Industrial Installations subject to the “Seveso Directive” of the European Union.

1.1. Scientific Achievements in 2009
Twenty nine projects were active during 2009 and performed by the staff of the seven laboratories. Details of
these projects are given in the sections describing the activities of the laboratories. The main scientific achievements are summarized here.
•Since the Nuclear Research Reactor is a unique Large Scale Facility for Greece and of great national importance steps have been taken in order to upgrade and modernize its facilities with the aim to attain a life
intension of the facility for another 15-20 years. Following an international call for tenders a contract for
consulting services for the replacement of Primary Cooling System has been awarded to the Korean Power
and Engineering Company (KOPEC), a world-wide Known Architect Engineer for Nuclear Power Plants. The
contract has been signed by the President of the Board of Directors of “Demokritos” and the CEO of
KOPEC in May 2009.
•By the end of 2009 the first version of the Conceptual Design of the PCS has been completed and it has
been reviewed, analysed and evaluated by the Reactor Staff. In addition the Reactor staff participated in the
safety analysis related calculations.
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• In 2009 an IAEA expert mission was conducted aiming at reviewing various requirements related to the
Greek research reactor modification program. On the basis of the IAEA recommendation decisions have
been made concerning the adoption of specific Safety Limits, the general characteristics of the new core
and the characterisation of the safety related systems in the new PCS design.
• A new methodology for the estimation of the worth of an already irradiated control rod based on the
multi group diffusion theory has been developed by the Reactor Physics group. This technique allows the
calculation of the rod’s worth in the absence of detailed historic records of the previous irradiation.
• Participation in the EU project FEMaS-CA “Fusion Materials Related Science” and co-ordination of the
workpackage “Neutron based methods” continued.
• A new advanced computational tool has been developed enabling the modelling of the real geometry of
various parts of the human body from magnetic-scan data. This model coupled with advanced computational fluid dynamics techniques provides, for example, insight in possible deformation of the walls of
the main artery and the tensions developed in its walls when deformed by an aneurism.
• In the area of Solar Thermal Energy Utilization and Energy Savings, the Energy Autonomus Building
“Prometheas Pyroforos” was completed and used in the further spreading of pioneering technologies for
energy savings in buildings (one-day seminars in Greece and abroad, presentation in the European Parliament). A prototype, energy autonomous solar desalination unit was completed and has come into operation in the area of Geroskipou, Cyprus. This unit is based on the Humidification-Dehumidification
technology and it is the first time that this is being evaluated in real operating conditions. A new, fully autonomous solar domestic hot water system of low visual impact was developed for a private company,
which intends to proceed in manufacturing it and making it available on the market. The development of
a new, prototype facility for the energetic characterization and performance evaluation of indirectly-heated
hot water tanks, according to the ΕΝ 12897:2006 standard was also completed and it has come into operation. In addition, a new solar-assisted drying facility utilizing an air-heater with evacuated tubes was
developed and its performance evaluated in the drying of several agricultural products.
• In the area of Energy and Environment, the Environmental Research Laboratory (EREL) coordinates the European FP6 Integrated Project on Hydrogen Storage in Solids and has achieved the development of novel
and promising hydrogen storage materials with significantly enhanced gravimetric storage capacity at
room temperature (collaboration with overseas partners, US patent granted). Moreover, advanced tools
for hydrogen safety calculations have been developed and are applied for consequence estimation purposes in various indoor (garages, etc) and outdoor cases.
• A European Grant (RegPot program) has been awarded to EREL by the EC for the enhancement of its R&D
potential and infrastructure in the fields of atmospheric quality and hydrogen technologies. This is expected to upgrade substantially the capabilities and prospects of the Laboratory in its areas of expertise.
• EREL is accredited (EN-17025) for PM10, PAH and BTX measurements in atmospheric samples. The Laboratory provides advanced services concerning air pollution issues to the industry and public organizations.
• Participation of ERL (Environmental Radioactivity Laboratory) in the national monitoring program of environmental radioactivity (Euratom Treaty Article 35), using a country-level monitoring network.
• In the frame of radioecology program, ERL represents Greece in two IAEA’ TC interregional projects on
the modern approaches and tools for the assessment of radiation impact on marine, terrestrial and freshwater ecosystems.
• ERL has sustained the operation of the Demokritos supersite for Aerosol Properties Research and technology applications in Atmospheric Pollution and Climate change. First Data for 2008 have been published in the EBAS Global Database (http://ebas.nilu.no/Default.aspx) operated by the EUropean Supersites
Atmospheric Aerosol Research programme (EUSAAR)
• ERL has been accredited under the terms of ELOT EN ISO/IEC-17025 for sampling and measurement of
PM10, in atmospheric air.
• ERL has provided the Greek National counterparts in the following IAEA Regional programmes: 1)
RER/2/005 for Characterizing Seasonal Variations in Elemental Particulate Matter in the field of Radioanalytical techniques 2)
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• The HPEHL is the Reference Laboratory of the International Atomic Energy Agency (IAEA) and the Greek
Atomic Energy Commission for biological dosimetry studies and the evaluation of absorbed doses after
radiation accidents. It is the National Reference Laboratory for the cytogenetic evaluation of myelodysplastic syndromes.
• The provision of services were highly improved and optimised in the framework of the operational Programme “Competitiveness, Development of Public Research Agencies – AKMON”. During 2009, almost
3000 samples from patients with haematological malignancies were cytogenetically analyzed and evaluated. The residual material has been anonymously, codified stored for large scale regional and European
studies.
• HPEHL membership in TENEB (Towards a European Network of Excellence in Biological Dosimetry) for
responding to possible large-scale radiological accidents.
• Participation of HPEHL in the COST Action BM0801 “Translating genomic and epigenetic studies of MDS
and AML” (EuGESMA).
• The SRISL continued its work an occupational risk assessment through the development of an algorithm
for the faster quantification of a class of influence diagrams.
• SRISL developed a model and performed parametric sensitivity analysis of the dependability of a very
large neutrino telescope.
• SRISL participated in the performance of a second case study of the VIRTUALIS tool for the training of operators using Virtual Reality technologies in the SONATRACH LPG handling site in Algeria.
• SRISL has started the QRA analysis of a floating storage and regasification LNG unit.

1.2. Perspective and Mid Term Objectives
Work for 2010 and 2011 is expected to continue in the same basic areas described in the previous section. In
particular,
• A Strategic Planning for upgrading, full operation and exploitation of the Nuclear Research Reactor foreseeing the start of operation in 2011 is implemented.
• Full renovation and upgrading of the Nuclear Research Reactor operation facilities are planned. Study of
the replacement and the actual replacement of the PCS will continue.
• Training of young engineers in the field of Nuclear Technology and Radiation Protection.
• The suggestion of the international scientific jury of the “Centre of Excellence Programme” (which is in
agreement with the policy of the INT-RP) of giving priority to the neutron diffractometer and the development of new neutron scattering facilities will be fully implemented. For this the installation of a TOF reflectometer, SANS and USANS facilities are being implemented.
• The development for the European Fusion programme of a new experimental facility for resistivity measurements after irradiation.
• Emphasis will be given in the application of nuclear analytical techniques in industrial, environmental and
medical studies.
• The development of a methodology for the evaluation of environmental quality, as related to conventional
and radioactive pollution and their synergistic action, is in progress at the ERL, based on the analysis of cytogenetic aberrations in natural aquatic populations. Development of methodology for source identification
and apportionment of atmospheric pollutants, by means of elemental and radioactive aerosol tracers.
• SRISL will continue to work on methodologies and applications for the optimisation of occupational risk
in collaboration with the ministry of Labour and Social Affairs of the Netherlands. It will also continue R
&D in risk assessment and management methodology and application on new and emerging risks (e.g.
nanotechnology) and assessment of the integrity of vital infrastructures. It will also develop models for integrating human factors in safety analysis of complex technological systems and continue work on Soft
Computing.
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• The THEMLAB will develop quite versatile, common physical methods and tools for the numerical simulation of dispersed, particle-laden multiphase flows, with the help of computational fluid dynamics (CFD).
The scientific problems are concerned with applications in the areas of energy and environment and pertaining to human health implication issues. It will also operate a CFD platform (on THALES), which, besides inhouse developed tools, will be also equipped with state-of-the-art commercial software. A
particular aim is to be connected to the grid (by means of the grid site GR-05-Demokritos).
• In the field of interest of SESL, emphasis will be given in the development of technologies for the optimal
utilization of solar thermal energy (4th generation solar collectors and systems) extending also to higher
temperatures which allow electric power generation, along with related applications (thermal distillationdesalination, solar-assisted drying and air-conditioning), thermal storage systems encompassing technologies for high temperatures as well, methodologies and tools for assessment of energy performance
and metrology of energy quantities.
• Continuous emphasis is also placed on energy technologies and their interaction with the environment.
The necessary infrastructure for climatic change studies (downscaling from global to regional level) is currently established at EREL and the Laboratory aims at providing integrated R&D services on issues related
to hydrogen storage technology and safety of the relevant mobile and stationary applications.
• HPEHL is in the process of being accredited according to the EN ISO/IEC 15189:2007 for karyotyping and
molecular cytogenetics, the ISO 19238:2004 and ISO 21243:2008 for radiation protection – biological
dosimetry.
Finally it should be noted that the importance – for the country, the protection of the environment and the health
of the population - of maintaining a critical mass of researchers working in the area of NT&RP is self evident. Consequently, special emphasis has been given, and will continue to be given, in this direction.

1.3. Facts and Figures
Emphasis has been placed on: (a) publishing the results of the research in international peer reviewed journals;
(b) winning R&D projects; and (c) providing advanced tecnhology services.
Research and development performance is reflected in the number and quality of publications and externally financed programs (mainly from the European Commission).
• The number of publications in international peer-reviewed scientific journals and in peer-reviewed international conferences continued at the same high levels of the recent years (see Figure 1), while the quality of the 2009 publications is among the highest in the engineering fields (see Table 1). A detailed list of
the publications is given at the end of this report.
• INT-RP is financially healthy External Funding mainly from competitive research contracts decreased from
the 2008 level but funding from provision of services increased (see Figure 2). This funding is expected
to increase as the new EC-FP-7 program will start in 2010. Funding from the Greek government exhibited
a decrease in 2009 owing to the corresponding decrease in the competitive research funding. INT-RP is
thus in a position to self-finance significant building and scientific equipment infrastructures. Furthermore
a significant part of INT-RP funding is directed in the employment of “fixed-term” scientific, technical and
administrative personnel, necessary for the successful completion of the research projects.
• In addition to the amount shown in Table 2 under “Matching Funds” which has been given directly to the
projects of the laboratories an additional amount of 171.000€ has been directed centrally to INT-RP. This
amount has been spent in support of various needs of the institute and the laboratories as shown in Table 4.
• Staff-power in INT-RP over the last ten years is given in tabular form in Table 3 and schematically in Figure 3. Employment has remained at the same level of 2008 slightly elevated (10%) in the last three years
of the decade. It is noteworthy that about 25% are “fixed-term” temporal employees.
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Table 1. Publications and Impact Factor in 2009
LABORATORY

PUBLICATIONS

IMPACT FACTOR

Papers
(in refereed Scientific Journals)

Papers
(in Conference Proceedings)

Nuclear Research Reactor

13

6

12.347

Environmental
Radioactivity

11

12*

7.5

Health Physics &
Environmental Health

11

29

28.712

Environmental Research

33

34

23.576

System Reliability &
Industrial Safety

4

6

5.505

Solar & Other Energy
Systems

7

7

10.929

Thermal-Hydraulic &
Multiphase Flow

5

3

1.751

84

85

Total
* Common Publications

Figure 1: Temporal variation of INT-RP
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Table 2. Funding 2009
Laboratories

Funding (in Euro)
International
Competitive
Programs

National
Competitive
Programs

Provision of
Services

Matching Funds

Total

115.276

0

0

111.868

227.144

5.165

30.928

31.991

0

68.083

0

136.857

421.917

0

558.774

Environmental Research

631.953

0

37.467

3.247

672.667

System Reliability &
Industrial Safety

84.000

0

0

5.355

89.355

Solar & Other Energy
Systems

15.197

86.357

241.905

3.386

346.844

Thermal-Hydraulic &
Multiphase Flow

250.193

0

0

3.277

253.470

1.101.784

254.141

733.279

127.133

2.216.337

Nuclear Research Reactor
Environmental
Radioactivity
Health Physics &
Environmental Health

Total

Figure 2: Temporal variation in INT-RP external funding
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Table 3. PERSONNEL OVER THE LAST TEN YEARS
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

2009

Researchers (A, B, C) and
Specialised Scientific Personnel

27

25

24

24

26

22

22

24

31

32

32

Post - Doctoral Researchers
(in 2009 post doctoral researchers under long term contract were added to this category)

6

5

3

4

2

2

2

4

7

3

20

Scientific Technical Personnel

5

6

5

15

15

11

11

14

15

14

15

Technical Personnel

26

23

23

25

25

27

28

30

32

27

31

Administrative

4

6

4

2

2

2

2

3

2

2

7

Ph-D Students
(personnel under fixed duration
scholarship, temporal personnel
or without payment)

19

11

8

11

11

8

9

14

14

13

24

Scientific Personnel Under
Fixed-Term contracts
(*in 2009, the personnel of this
category was distributed to the
categories above according to
their qualifications)

29

33

38

31

30

38

38

22

23

32

*

Total

116

109

105

112

111

110

112

111

124

123

129

Figure 3: Temporal variation in INT-RP personnel
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889 €
1.625 €
5.628 €

0€
297 €
0€
0€
3.382 €

0€
1.000 €
0€
0€
13.550 €

Health Physics & Environmental
Health Laboratory

Nuclear Research Reactor Laboratory

Environmental Radioactivity Laboratory

Solar & other Energy Systems Laboratory

*INT-RP: Institute of Nuclear Technology & Radiation Protection

General Total

0€

100 €

0€

Environmental Research Laboratory

26.426 €

106 €

0€

0€

0€

0€

Thermal Hydraulics & Multiphase
Flow Laboratory

0€

0€

18.178 €

2.985 €

12.550 €

System Reliability & Industrial Safety
Laboratory)

INT-RP (General)

CONSUMABLES

TRAVEL

EMPLOYMENT ON
CONTRACT/OTHER

32.256 €

0€

1.381 €

8.988 €

0€

0€

0€

2.715 €

19.171 €

EQUIPMENT
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Overview
The activities of the Research Reactor Laboratory evolve around the operation and exploitation of the Greek Research Reactor (GRR-1 and the development of expertise in nuclear technology and safety. Reactor Physics calculations are being performed through the use/modification of existing neutronic codes while new codes are also
developed. Safety and thermohydraulic calculations of the GRR-1 are being performed via computational codes
for the analysis of the GRR-1 reactor, as well as, of nuclear power plants. Successful exploitation of the reactor
facility is achieved through the development and utilization of experimental facilities and methods aiming to apply
neutron techniques in research and technology and carry out interdisciplinary research in the areas of material
science, nanotechnology, condensed matter physics, applied nuclear physics and radioisotope production, health,
environment and cultural heritage studies. Available experimental techniques include neutron diffraction, neutron
reflectivity, irradiation rigs, and neutron activation analysis including capabilities for non-destructive analysis of
large volume samples. In addition to the reactor based techniques, complementary techniques are available including prompt-gamma neutron activation using isotopic neutron sources, small angle X-ray scattering, X-ray reflectivity and X-ray diffraction. The laboratory participates in GSRT, EU, and IAEA research programs and moreover,
provides services on environmental, health and material sciences issues. Collaborative agreements and links with
European and International research centers have been established. Members of the laboratory participate in International fora and provide support to the Government, public bodies and the industry.
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Objectives
The R&D activities during 2009 can be summarized as following:
Applications of Neutron Scattering techniques
• Neutron reflectivity measurements on magnetic multilayers
• Small-Angle neutron scattering investigation of porosity and agglomeration phenomena
• Inelastic neutron scattering techniques for proton dynamics at high energy transfers
Fusion Emerging Technologies – Materials
• Structural & Magnetic properties of Iron-Chromium alloys
• Development of a low-temperature ion irradiation facility with in-situ electrical resistivity measurements
New Materials for Extreme Environment
Materials and Nanotechnology
• Magnetic layered structures
• High-k dielectrics on Si & Ge
• Charge trapping memories with atomic layer deposited high-k dielectrics capping layers
Νuclear Techniques and Applications
• Development of nuclear techniques for analysis of large volume environmental, industrial and cultural heritage
samples
• Detector modeling
• Development of a prompt gamma neutron activation techniques for non-destructive testing
• Development of Non-destructive Techniques for Characterization of Nuclear Facilities and Radioactive Waste
Computational Nuclear Technology
• Application of advanced neutronic codes for reactor core calculations
• Modification/improvement of existing neutronic codes for use in neutronic calculations
• Development of new codes for applications in Nuclear Technology
Reactor Safety and Thermal-Hydraulic Analysis
• Core thermo-hydraulic calculations
• Simulation tools using best-estimate models for improving reactor safety
• Analysis of Generation III, III+, as well as Gen IV systems
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R & D Activities
1) Refurbishment of the Research Reactor
The research reactor refurbishment project comprises of renovating the reactor building and supporting electromechanical systems; replacing the primarily cooling system; updating the reactor control system and improving research infrastructure. The project is based on the financial contribution from the Greek State, approval from
the Greek Atomic Energy Commission and expert and technical assistance from the International Atomic Energy
Agency through TC-GRE-4011 in order to finalize the technical requirements. During 2009 two important milestones were reached. The reactor building renovation was completed and following an international open tender, Korea Power Engineering Company (KOPEC) Inc. was selected by NCSR Demokritos in January 2009 as the
preferred bidder for renovating and upgrading the GRR-1 reactor Primary Cooling System. On May 2009, NCSR
Demokritos and the state-owned Korean company signed a 0.8 M contract to conduct the upgrade. KOPEC
will provide engineering and consulting services in replacing the primary cooling system of the reactor, and in
improving the reactor's design and control system. The major refurbishment of the reactor will extend its operating life by at least 20 years and allow the significant R&D objectives of the laboratory to be achieved.

Renovation works at the reactor building.

KOPEC and NCSR “D” officials signing the reactor PCS replacement contract

The requirements of the primary cooling system replacement project necessitated the dismantling of the reactor core and removal from the pool of all active components. This highly specialized work was successfully completed by the research reactor personnel receiving very low radiation doses in accordance with the ALARA
principle.

Work activities during active components removal
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2) Nuclear techniques and applications
The R&D activities in the field of nuclear techniques and applications during 2009 were the following:
Participation in the European Fusion Technology Program:
(a) Evaluation of the neutron field characteristics at the irradiation positions of the Greek Research Reactor new
Low Enrichment Uranium fuelled core was necessary in order to design future fusion material irradiation
campaigns, validate activation calculations and plan post-irradiation sample handling and management. A
detailed MCNP core model was developed and validated against experimental measurements of historical
GRR-1 core configurations. The model was then applied to predict the neutron field characteristics and neutron effects on samples positioned at the irradiation traps of the new fully LEU core configuration.
(b) Evaluation of the activity levels at components of a future fusion plant is important in order to plan work procedures and decrease collective doses received by plant personnel according to the ALARA principle. Moreover, accurate radiological characterisation of the plant materials allows development of waste management
and material recycling strategies. A HPGe detector based gamma spectrometry device capable to perform insitu scanning of activated components of a fusion plant was designed. The effects of different collimator apertures and the contribution of different HPGe crystal segments in the detector response as a function of
photon energy and measurement geometry were predicted.
Participation in the IAEA Coordinated Research Program on “Application of Large Sample Neutron Activation
Analysis (LSNAA) Techniques for Inhomogeneous Bulk Archaeological Samples and Large Objects” (2009-2011):
A Large Sample Neutron Activation Analysis (LSNAA) method was developed. The method incorporated sample
irradiation at the reactor graphite thermal neutron column and subsequent measurement of the activity induced
by a HPGe based gamma spectrometry system. Appropriate correction algorithms have been derived, using the
MCNP code, to account for neutron self-shielding during sample irradiation and gamma-ray self-attenuation
during measurement, based on no prior knowledge of the sample matrix composition. The neutron self-shielding correction is based on thermal neutron flux measurements at the irradiation position and at the vicinity of
sample using activation foils, while gamma ray self-attenuation is assessed through determination of the effective linear attenuation coefficient of the unknown sample by transmission measurements. The effect of trace and
matrix inhomogeneities on the accuracy of the technique has been studied by Monte Carlo calculations. The distinct advantages of the technique are the non-destructiveness and the excellent sampling in-depth, which provide unique research opportunities in the analysis of precious objects that cannot be damaged for sampling
purposes. Experimental activities to validate the method were performed at IRI, Delft, The Netherlands through,
Research Infrastructures, Contract n°: RII3-CT-2003-505925.

The LSNAA
gamma ray detector
configuration

Participation in the IAEA Coordinated Research Program on “Benchmarking Calibration For Low-Level Gamma
Spectrometric Measurements Of Environmental Samples” (2007-2010)”:
(a) Development of a computational model for HPGe detectors:
An accurate determination of detection efficiency and related uncertainties is essential to improve the estimation of the combined measurement uncertainty and the quality of analytical data in HPGe based gamma
spectroscopy. The group developed an accurate model for absolute efficiency calibration of a HPGe based
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gamma spectrometry system using MCNP and PENELOPE codes to simulate the measurement geometry
(source, detector and shielding) for a variety of counting configurations. The scientific outcome of the project was a validated versatile detector model for calculating HPGe detector efficiency for a wide range of sample geometrical configurations and physical characteristics as well as gamma-ray energies representing the
experimental conditions encountered in the laboratory’s analytical applications.
(b) Testing Efficiency Transfer Codes for Equivalence
Although in the past the Efficiency Transfer (ET) method featured prominently and did well in an intercomparison of various calculation approaches to the efficiency determination in gamma-ray spectrometry, no
study had ever been done into how compatible the different ET codes were with each other. Through this
IAEA CRP an intercomparison exercise on ET codes was performed aiming to establishing their equivalence
and/or quantifying the differences between them. The group participated in the exercise by performing calculations of the ET factor for a set of well-defined sample and detector parameters utilising MCNP5 and
PENELOPE codes.

HPGe model
(representation of MCNP input geometry using VISE software)

Support to the activities of reactor operation and radiation protection:
The reactor refurbishment project required planning of non-routine work activities, such as core dismantling and
removal of active structural parts from the pool. In order to support work planning procedures and minimize radiation dose to the personnel computational methodologies were developed for:
(a) Radiation shielding optimization using Monte Carlo code MCNP; and
(b) Advanced prediction of structural components activation.
The developed methods can be generalized to the characterization of other radioactive reactor components and
associated radiation fields providing essential data for work planning, control of occupational exposure and
waste management during reactor renovation, maintenance or decommissioning activities.
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3) Decommissioning of nuclear facilities
The safe decommissioning of nuclear facilities is a multidisciplinary issue that needs the combination of several
fields of expertise like radiation protection and idustrial safety, decontamination and dismantling techniques, radioactive waste management etc. Since 2009 GRR-1 has been involved in the IAEA TC project RER3009, Supporting Planning for the Decommissioning of Nuclear Power Plants and Research Reactors. The aim of this TC
project is to assist Member States in developing adequate strategies and plans for decommissioning consistent
with Agency recommendations; to facilitate exchange of information, experience and lessons learned among
Member States. Two main topics of the Decommissioning Planning are: (i) the characterization of nuclear facilities and (ii) the characterization and clearance of radioactive waste.
Characterization of nuclear facilities:

For the characterization of nuclear facilities, direct measurements and sampling are used for determination of
the nature, magnitude and extent of radioactive contamination. For decommissioning planning purposes, the
identification of potential gamma emitters and level of contamination inside the components before dismantling
is of great importance. At the GRR-1 a pre-dismantling characterization method was established using the in-situ
gamma spectrometry. The prediction of the gamma ray detector efficiency was realized by Monte Carlo calculations performed using the MCNP code. The technique provides a cost effective method for pre-dismantling
characterization of nuclear facilities in comparison to sampling and offsite analyses. Furthermore it is an adequately sensitive technique and involves lower worker exposure than taking samples.
Characterization and clearance of radioactive waste:
A non-destructive technique to evaluate the activity
of gamma-ray emitters in contaminated pipes was
developed. The technique was based on in-situ
measurements by a gamma ray spectrometer. The
efficiency of the detector for the pipe and detector
configuration was evaluated by Monte Carlo calculations performed using the MCNP code. The effect
of activity inhomogeneity on the accuracy of the
technique was also examined. The model was validated against experimental measurements performed using a volume calibration source
representing a contaminated pipe and a good agreement was found between calculated and experimental results. The technique represents a sensitive
and cost effective technology for calibrating portable
gamma ray spectrometry systems.
Ratio of inhomogeneous to homogeneous activity distributions peak efficiency as a function of measurement distance
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4) Computational Nuclear Technology
Application of advanced neutronic codes for reactor core calculations
Neutronic calculations are important for
•Analyzing reactors’ normal operation (criticality, flux, fuel burn-up, control rods worth)
• Studying modifications in the reactors’ core (core re-configuration, addition or removal of materials, i.e. reflector)
• Analyzing reactor experiments (flux for material irradiation, flux perturbation due to the presence of experimental setups, thermal power absorption from irradiated materials)
• Optimizing reactor experiments
The Computational Nuclear Technology (CNT) Group uses mainly the SCALE/CITATION neutronic codes system for conduction of deterministic neutronic calculations and the Monte Carlo code TRIPOLI for stochastic
neutronic calculations. During 2009, the SCALE/CITATION neutronic codes system was used for an extended
research on the best way of defining the several homogeneous zones in a reactor core. The two codes were used
for the calculation of the control rod worth of the Greek Research Reactor (GRR-1) and were qualified based on
corresponding measurements. The calculated and experimental results were found in good agreement.
Modification/improvement of existing neutronic codes for use in neutronic calculations
Motivation: Need of a new code, capable of simulating Accelerator Driven Systems (ADS)
ADS combine two subsystems, an accelerator, simulated by a High Energy Physics (HEP) code and a nuclear reactor, simulated by a neutronics code.
The CNT Group is working on the modification of the HEP code GEANT for use in ADS systems. The GEANT code
modification process comprises:
• Addition of the neutron kinematics and the elastic neutron scattering
• Production of neutrons and photons due to fission
• Simple Burn-up calculations
• Criticality calculations
The first results from the modified GEANT code were compared with those obtained from CITATION and
TRIPOLI and were found in good agreement.
Development of new codes for applications in Nuclear Technology
Cross section calculation in various temperatures
Until now, in order to calculate the cross section of a neutron reaction in a temperature different from the one
available in the neutron data libraries, two approaches are used:
(a) Recording of the cross sections in some particular temperatures, (usually 300 Κ, 600 Κ, 900 Κ and 1200 Κ)
and calculation of the cross section in the desirable temperature, through interpolation. The results of this
method are not accurate whereas the neutronic calculations are very sensitive to the cross section values. (b)
Direct computation by numerical convolution at the desired temperature, starting from a tabulation at 0 K. This
mechanism, however, is very time consuming. The CNT Group is working on the development of a new methodology for neutronic cross section calculations in any desirable temperature, if the cross section in a lower temperature is already known. The process is fast and accurate.
Gamma Heating calculations
Another code developed by the CNT Group and being under constant improvement (within the MTR+I3 project) is GHRRC (Gamma Heating in Research Reactor Cores) which calculates the gamma heating deposition in
materials under irradiation. The code takes into account the photons from the U235 thermal fission, the photons from the thermal neutron caption from the reactors materials ((n,γ) reactions), the photon built-up due to
scattering on the reactors core materials, as well as on the sample material. It relates the photon flux to the 3D
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thermal neutron flux, obtained from neutronic calculations, while it uses input cross sections of fission and caption, provided also from neutronic calculations.
Estimation of control rod absorber depletion
DROW (Depleted ROd Worth) is yet another code developed by the CNT Group. DROW is based on a methodology developed by the Group for the derivation of the distributed absorbing capacity of a depleted rod, useful
in the case that the level of detail that is known about the irradiation history of the control rod does not allow
an accurate calculation of the absorber’s burnup. The suggested methodology is based on measurements of the
rod’s worth carried out in a former core configuration and on corresponding calculations based on the original
(before first irradiation) absorber concentration. The methodology is formulated for the general case of the multigroup theory; it is successfully tested for the one-group approximation, for a depleted control rod of the Greek
Research Reactor, containing five neutron absorbers. The computations reproduce satisfactorily the irradiated
rod worth measurements, practically eliminating the discrepancy of the total rod worth, compared to the computations based on the nominal absorber densities.
Calculated control
rod worth using the
nominal and the
depleted densities
of the effective absorber,
based on model
DROW results.
Relevant measurements
are also shown
for comparison.
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5) Reactor Safety and Thermal-Hydraulic Analysis
RRL participates in the project “Benchmarking against Experimental Data of the Neutronic and Thermalhydraulic
Computational Methods and Tools for Operation and Safety Analysis for Research Reactors,” a large research
project funded by the International Atomic Energy Agency aiming at enhancing research reactor safety through
the application of computational tools in safety analysis. Twenty-two participants representing eighteen countries participate in the research project working towards the establishment of a common approach in research
reactor safety analysis and system operation as well as enhance the cooperation and knowledge sharing among
R&D organizations in the area of reactor analysis.
The expected research outcomes are improved
understanding in the area of research reactor
numerical analysis including design, safety
analysis, operation and utilization.
The RRL contribution to this project is the coordination of the thermal-hydraulic team in improving the project output and undertaking the
development of thermal-hydraulic models and
methods using state-of-the-art numerical code
systems such as RELAP-5 and PARET-ANL. All
work is expected to take place in co-operation
with the Nuclear Regulatory Commission
(USA).
RRL co-operates with the McMaster Nuclear
Reactor (CANADA) in the area of Reactor Safety
Analysis and Thermal-Hydraulic Analysis.
RRL scope in the area of the Reactor Safety and
Thermal-Hydraulic Analysis is its participation
in co-funded projects developing simulation
tools using best-estimate models for evaluating
and improving reactor safety. The application
area will not only cover MTR but also extend to
nuclear power plant analysis and design. Generation III, III+, as well as Gen IV systems are
currently studied and the results are expected
to be published in international conferences
and refereed journals.
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6) Fusion Emerging Technologies - Materials
NRRL is actively involved in materials research and development for fusion applications within the framework
of the European Fusion Development Agreement (EFDA). NRRL studies the physical properties of iron-chromium
alloys and their changes under different irradiation conditions with the aim of developing new steels for the fusion energy production (www.efda.org).
Structural & Magnetic properties of Iron-Chromium alloys
Magnetism of Fe-Cr alloys, as recent theoretical models and calculations demonstrate, plays an important role
not only on structural phase transformations but also on mechanical properties and radiation resistance of these
alloys and consequently of steels used for fusion reactors. Large scale molecular dynamics calculations and recent experimental results indicate that the coupling of the short range order structural and magnetic correlations
has to be taken into account in addition to the long range order for the explanation of mechanical properties and
radiation damage.
In this framework NRRL carries out work for the determination of the short and long range order structural and
magnetic correlations using scattering techniques, Mössbauer spectroscopy and magnetometry measurements.
The short and long range order is investigated by X-ray diffraction carried out NRRL and Small-Angle Neutron
Scattering (SANS) using European Large Scale Facilities. The magnetic properties have been determined, in collaboration with the Institute of Materials Science, from room temperature up to 1400 K and the results have been
compared with theoretical calculations carried out at UK Atomic Energy Authority. Mössbauer spectroscopy is
carried out in collaboration with the Institute of Materials Science and is used to determine chromium agglomeration and can thus be correlated with SANS results.
Development of a low-temperature ion irradiation facility with in-situ electrical resistivity measurements.
An ion irradiation facility has been developed in collaboration with the Institute of Nuclear Science. Samples can
be irradiated at cryogenic temperatures (down to 10K) with ions of energy up to 10 MeV produced at “Demokritos” TANDEM accelerator. The electrical resistivity is continuously monitored during irradiation and after irradiation as the sample’s temperature is raised to room temperature. The aim of this experimental facility is to study
effects of ion irradiation in fusion related materials.

The low-temperature ion irradiation facility installed at
the TANDEM beam line. (A) Closed-cycle He refrigerator;
(B) sample position; (C) variable beam slit; (D) TANDEM
beam line.

Electrical resistance of the sample as a function of time
recorded while the ion beam was switched on for a period of 5 min. At the end of the irradiation cycle the sample resistance is increased due to radiation damage. The
base temperature during the cycle is 10 K.

Since the electrical resistivity mainly depends on crystal imperfections (impurities, defects), changes in the sample resistance observed during irradiation are directly related to the damage created by the energetic ions. As
the sample temperature is increased these defects are annealed and consequently the recovery stages can be
determined.
One of the first problems to be addressed will be the nature and behavior of defects produced in iron-chromium
alloys by proton and deuteron irradiation. Experimental results will be compared with recent theoretical modeling calculations.
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7) New Materials for Extreme Environment
NRRL, since December 2004, has been participating in the EU FP6 funded Integrated Project “New Materials for
Extreme Environment” (ExtreMat, http://www.extremat.eu/). ExtreMat targets to the creation of new multifunctional materials being beyond reach with conventional incremental material development tools. Based on an integrated approach, ExtreMat pushes forward the limits in materials technology and provides and industrializes
new knowledge-based materials and compounds for top-end and new applications in extreme environments in
energy, aerospace and electronics. ExtreMat activities are organized in four Subprojects (SPs)
SP1 “Self-passivating Protection Materials” aims at developing in a phased approach radically new protection materials
with
self-passivating
effect
under
physico-chemically aggressive media, able to withstand at
the same time high thermal and mechanical loads, and
with passive stability (surface regeneration) under off-normal conditions. NRRL carries out research on the development of SiC based protective coatings and HfO2 coatings
deposited on ceramic composite materials. The coatings
are structurally characterised and then they are thermomechanically tested under thermal oxidization and re-entry
conditions which permit the evaluation of their performance. Collaboration with AIT Austrian Institute of Technology GmbH, Division of Materials and Production
Engineering, Seibersdorf, Austria.
In addition, NRRL carries out research for the work-package entitled “Nanostructure characterization of SP1 materials”. Within this WP NRRL uses neutron and X-ray scattering techniques to characterize materials developed
in ExtreMat, as:
a) Residual stress measurements on heat sink materials (such as Mo/Cu and W/Cu brazed tiles) using the neutron diffraction technique. Collaboration with ANSALDO Energia spa, Materials and Technological Processes
Laboratory, Genova, Italy.
b) Porosity measurements in doped graphites using small-angle neutron scattering measurements. Collaboration with the Institute of Physical Chemistry of NCSR “Demokritos”, CEIT and University of Alicante, Spain.
c) Neutron and X-ray reflectivity measurements in order to determine the structure of coatings. Collaboration
with the Institute of Plasma Physics, Max-Planck Institute, Germany.
The objective of SP2 “Heat Sink Materials” is to develop
novel heat sink composites and to test their performance under extreme loading conditions. The SP3 “Radiation Resistant Materials” aims at developing radiation
resistant materials for protective and heat flux applications under very intense irradiation. Where possible
these materials should be of tailored low activation
composition.
The objective of SP4 “ExtreMat Compounds” is to act as
the technological and systems engineering bracket and
to provide optimum interfacial technologies to combine
the highly functionalised materials of the SPs 1 to 3 into
multi-functional compounds and components, furnished with added functionalities for operation in extreme environments.
Composite/Nimonic sample at the joint region. The image
NRRL’s work aims at the development of routes for
shows a crack-free joint which was mechanically tested and
metal ceramic joining and particularly for joining Cf/SiC
proved successful
and Cf/C composites to Nimonic superalloys or similar
for aerospace applications. The development of these
structures has been realized in collaboration with INASMET (Spain) using sputtering deposition and brazing
bonding techniques.
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8) Fusion Energy Materials Science Co-ordination Action (FEMaS-CA)
NRRL participates in the FEMaS-CA FP7 Coordination Action (2008-2011) and co-ordinates the Work-package
entitled “Neutron-based characterization methods” (www.femas-ca.eu). The major objective of this project is
the creation of a European research environment in which fusion materials science for the realization of fusion
power can be carried out with optimum effect.
To enforce this objective, the goals of the project are
• Strengthen the application of advanced materials characterization methods which is an essential ingredient for
the successful development of fusion reactor materials in Europe.
• Form a strong European network involving institutions and large-scale facilities which are presently not yet part
of the fusion programme, as well as institutions which are already integrated in the EURATOM frame.
• Encourage bi- and multilateral collaborative activities.
• Contribute, together with EFDA activities, to the formation of a lasting and efficient European structure for fusion materials science and development.

9) Applications of neutron scattering techniques
Neutron reflectivity measurements on magnetic multilayers
Polarized neutron reflectivity (PNR) is a powerful technique for measuring the in-plane magnetic structure of thin
films and multilayered structures. Layered structures composed of ferromagnetic and non-magnetic metals are
interesting for both technological applications and fundamental research. The technological applications vary
from spin valves and magnetic random access memories to ultra high density recording hard disk media.
On this subject there is an on-going collaboration with
a) The Institute of Physics of the Polish Academy of Science for the study of various ultra-thin films, e.g. Mo/Co,
V/Gd, aiming at the study of the interface magnetic structure i.e. to determine if the Mo(V) acquires a magnetic moment in the vicinity of the magnetic layer and its magnetic coupling direction with the Co(Gd).
b) The Department of Materials Science and Engineering of the University of Ioannina for the study of magnetic
multilayered structures such as Ru/Ni.
The measurements are performed mainly at Laboratoire Leon-Brillouin, Saclay, France at PRISM instrument.

Polarized neutron reflectivity spectra of the multilayered structure [Co(2.5 nm)/Mo(1.0 nm)]X10. The
solid lines represent the least-square fits to the data.
The analysis showed that a magnetic moment has
been induced in the Mo and that the Mo layer is antiferromagnetically coupled to the Co layer. The
product of the molybdenum layer thickness by its
moment is almost constant for all studied Mo/Co
samples, which demonstrates that only a top slab of
molybdenum layer close to the interface with Co is
magnetically active.
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Small-Angle neutron scattering investigation of porosity and agglomeration phenomena
The Small Angle Neutron Scattering (SANS) technique is used in the study of inhomogeneities in materials, in
the size range 1.0 to 100 nm approximately, such as pores and precipitates.
Demixing of FeCr alloys is investigated after thermal ageing in order to evaluate Monte Carlo calculations These
calculations predict different degrees of agglomeration and comparison of these predictions with SANS results
can be used for the validation of the theoretical atomic potentials. This is very important as these atomic potentials are used in Monte Carlo techniques for the calculation of the radiation damage in the FeCr alloys.
In engineering materials the degree of porosity is very important since it can lead to degraded mechanical properties. SANS is the only method which can distinguish, through contrast variation, open and close porosity.
SANS measurements have been used to determine the pore size distribution in graphites developed for fusion
applications.
The SANS measurements have been carried out at European Large Scale Neutron Scattering Facilities, namely
a) Jülich Centre for Neutron Scattering, FRMII reactor, Germany, b) Laboratoire Leon-Brillouin, Saclay, France and
c) ISIS neutron facility, UK.

The pore volume distribution of a) undoped
graphite b) Zr-doped graphite and c) Ti-doped
graphite sample, as determined using SANS
measurements. Continuous line is a fit to the
data and the dotted line is the inferred Gaussian distribution for sizes above 1 μm attributed to the dopant carbides (TiC or ZrC).

Inelastic neutron scattering techniques for proton dynamics at high energy transfers
Neutron Compton scattering (NCS) involves very high energy transfers in the range of 1 – 10 eV. In this region,
due to the extremely short interaction time, neutrons probe actually the kinetics of single atoms. Recent NCS
experiments on various hydrogen containing materials have revealed a striking anomalous deficit in the intensity of the hydrogen recoil peak of the order of 20% to 50%. This puzzling phenomenon has triggered vivid discussions regarding the physical origin of the effect as well as concerns regarding the correctness of the results
and their data analysis. To address these issues, neutron scattering experiments have been conducted in collaboration with scientists from Technical University of Berlin, Germany and Rutherford Appleton Laboratory,
UK. NCS has been measured on LiH and LiD powders. These materials offer several advantages for this kind of
experiment. The most important ones are the isotopic effect between H and D, which plays an important role
in this effect, and the extensive information available on the electronic & lattice properties of the materials which
allows complete theoretical model calculations and quantitative comparison with experimental data. NCS measurements have been performed at the ISIS spallation neutron source, UK.
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Typical Neutron Compton Scattering spectrum. The sample consists of polycrystalline
LiD powder in an aluminum container. Circles represent the measured intensity at a
scattering angle of 135° as a function of the
neutron time-of-flight. The solid line is a theoretical fit to the data based on the impulse
approximation.

10) Materials and nanotechnology
Magnetic layered structures
Layered magnetic structures are now the basis for several technological applications from spin valves to ultra high
density recording hard disk media. In several applications as laminated recording media and various synthetic
ferrimagnetic and anti-ferromagnetic structures, ruthenium is a usual choice as an interlayer material providing
anti-ferromagnetic coupling between magnetic layers. Recently, it has been demonstrated that the incorporation
of lattice mismatched or structurally incoherent layers between soft magnetic layers can lead to a significant reduction in saturation and coercive fields due to suppression of stripe domains.
Work has been carried out, in collaboration with the Department of Materials Science and Engineering of the
University of Ioannina, on Ru/Ni multilayers with different Ni thickness, in order to determine the structure and
magnetism of these multilayers and investigate possible applications. The structure of the multilayers has been
determined by grazing incidence X-ray diffraction (GIXRD) and X-ray reflectivity (XRR) and their magnetic properties by magnetization and polarized neutron reflectivity measurements. It has been shown that the presence
of Ru leads to the formation of a hexagonal Ni structure within interfacial layer ~1 nm above each Ru layer, while
the rest of the Ni layer relaxes to the equilibrium fcc structure. The hcp Ni interfacial layer has a substantially
increased cell volume and is ferromagnetic with an atomic magnetic moment that increases with Ni layer thickness but remains lower than the value predicted from ab initio calculations.
Also, there is collaboration with “Demokritos” Institute of Materials Science for the study of FePt/CoPt magnetic
layers aiming at developing hard/soft heterostructures termed “exchange spring media” which are proposed as
high density magnetic recording media.

Grazing incidence diffraction patterns for different
Si/Ru(9 nm)/[Ru(1.5nm)/Ni(t nm)]8 multilayers. The
bottom diffractogram is from a single Ru layer of 12
nm thickness, +: Ru buffer layer. : Ru layer in multilayer structure , o: Ni cubic : Ni hexagonal.
The spectra show the presence of hexagonal Ni layer
at the Ru/Ni interface
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High-k dielectrics on Si & Ge
Very high-k dielectric materials (k>>20) are needed for next generation aggressively scaled microelectronic
devices to. ZrO2 and/or HfO2 are among the most promising such dielectrics and they are currently used
in their amorphous state. However, the tetragonal phase of both ZrO2 and/or HfO2 exhibits superior dielectric properties with k values in the range 30-40. In a collaborative research activity with “Demokritos”
Institute of Materials Science, NRRL employed GIXRD to study ultra thin layers of ZrO2 (thickness of 10 –
20 nm) deposited on Si and Ge wafers. It has been shown that doping with Ge up to ~ 10% stabilizes the
tetragonal phase. GIXRD was instrumental in resolving the crystallographic structure of this nano-sized material.

Grazing incidence X-ray diffraction spectra of thin
Ge-doped ZrO2 layers, 10 and 20 nm thick, deposited on LaGeOx/Ge substrates. From the crystallographic analysis of the spectra it is evident
that ZrO2 grows in the tetragonal phase

Charge trapping memories with atomic layer deposited high-k dielectrics capping layers
Collaborative research activities were performed with the Institute of Microelectronics at NCSR “Demokritos”on SiO2/Si3N4/ZrO2 and SiO2/Si3N4/HfO2 non-volatile gate memory stacks. The influence of two different precursors, used in the fabrication procedure, on the structural properties of the materials was
investigated by NRRL using GIXRD and XRR measurements. In the case of SiO2/Si3N4/ZrO2 stacks similar
structural and electrical characteristics were revealed. On the contrary, the structural characterization of
SiO2/Si3N4/HfO2 stacks showed significant differences between the hafnium oxide precursors which, however, do not seem to influence drastically the electrical conduction properties.
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Education
PhD Theses in Progress
T. Vasilopoulou, "Neutron Activation Analysis Method for Large Volume Samples", PhD Thesis, National Technical University of Athens, School of Applied Mathematical and Physical Science
D. Lafatzis, "Oxidation study of SiC coatings", PhD Thesis, Aristotle University of Thessaloniki, Physics Department

Diploma Thesis
E. Androulakaki, «Radiation protection calculations related to the transfer of the GRR1 core support plate».
Diploma Thesis, National Technical University of Athens, Department of Applied Mathematics and Physics (in
collaboration with Prof. M. Kokoris), 2009
I. Roussou, “Study of the γ-heating process on materials irradiated in research reactors”, Diploma Thesis, National Technical University of Athens, School of Applied Mathematical and Physical Sciences, Physics Department, 2009
M.I. Xaxiri, “Neutronic calculations with a three dimensional model of a material testing reactor”, Diploma Thesis, Aristotle University of Thessaloniki, Polytechnic School, 2009
Th. Xenophontos, “Criticality calculations for a reactor core using the Monte Carlo method” National Technical
University of Athens, School of Applied Mathematical and Physical Sciences (in progress).

Other Education Activities
Members of the NRRL participated in the teaching activities of the following national and international Post
Graduate courses:
• IAEA Post Graduate Educational Course on Radiation Protection and Safe Use of Radiation Sources,
Organized by GAEC
• Inter – University Postgraduate Course in Medical - Radiation Physics (IPCMRP)
• Inter-Departmental Postgraduate Course on Conservation and Protection and of Cultural Heritage
Monuments, Aristotelian University of Thessaloniki
• 8th School and Workshop on Fusion Physics and Technology, Volos, Greece, 6 - 10 April 2009
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ENVIRONMENTAL RADIOACTIVITY LABORATORY (ERL)
Head: Dr. P. Kritidis

Personnel
Researchers and Scientific Personnel

4

Dr. Panagiotis Kritidis (Research Director)
Dr Eleni Florou (Research Director)
Dr Konstantinos Eleftheriadis (Research Director)
Ms. Christina Chaloulou (Specialised Scientific Personnel)
Post-Doctoral Researchers

1

Dr Evangelia Diapouli
Scientific Technical Personnel

1

Mr Stergios Vratolis
Technical Personnel
Mr Stavros Michaleas
Ms. Diamando Zafeiropoulou
Ms. Chrisoula Psomiadou

3

PhD Students

4

Ms Maria Gini
Mr Nicolaos Evangeliou
Ms. Aikaterini Maroudi-Elikonida
Ms Linda Rondo

General description
The scientific subject of ERL is the environmental radioactivity (soil radioactivity, indoor radon, marine radioactivity, aerosol radioactivity) and radioecology, oriented either to man and/or with eco-centric approach. This relates
to both natural and artificial radioactivity.
ERL operates a network of 40 sampling and measuring stations across the country, which is a key part of the National routine network. ERL is also engaged with radiological certification of imported and exported foods and materials as well as, provision of services in radiation protection of man and environment issue.
ERL is involved in the last-decade research for the development of a similar, like man system, for radiological protection of wildlife. Such system is required to address emerging legislation, in some countries, from the conservation perspective. ERL is also involved in the new trends in radioecology regarding model simulation and adaptation
(CED, ERICA, RESRAD), radiological impact assessment of non human habitats using cytogenetic tools and remote
sensing techniques, contributing to the innovation in this area of research.
ERL provides consultation and expertise in national and international level on radiation protection of man and environment and participates in large scale networks e.g. «High Power Laser Energy Research Facility /HiPER», COmmunity heavy-PAyload Long endurance Instrumented Aircraft for Tropospheric Research in Environmental and
Geo-Sciences/COPAL and also coordinates TC IAEA projects as national representative of Greece.
The Laboratory has maintained National accreditation under the terms of the ELOT EN ISO/IEC 17025:2005 Standard for specific atmospheric aerosol measurements in order to satisfy the European standard EN12341 (Accreditation Cert. No 447). Through structural programs and together with other laboratories, ERL carries out a substantial
investment in novel state of the art instrumentation for the characterization of the atmospheric aerosol physicochemical properties, which is part of a Large Scale Environmental Research Infrastructure within NCSR “Demokritos”. This has resulted in the development of a State of the Art Urban Background Aerosol Monitoring station within
the grounds of NCSR “Demokritos”, for real time measurements of physical and other properties of atmospheric
aerosol and was put into continuous operation since 2008. During 2009 the station has been accepted to join the
Global Atmosphere Watch program and is listed in the GAWSIS web system (Fig1.) data are submitted at the EBAS
Global database (Fig. 2) Operation is supported by equivalent calibration and analytical lab infrastructure.
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R & D ACTIVITIES
1) Environmental Radioactivity Monitoring
ERL operates a network of 40 sampling and measuring stations across the country, which is a key part of the National routine network. The locations of the sampling and measuring stations of the ERL network are shown in
below:

Locations of the sampling and measuring stations of the ERL network. The code letters refer to the following type
of sampling or measurement:
A – air sampling, W – surface or tap water sampling, D – radioactive deposition sampling,
M – milk and mixed diet sampling, G – gamma-intensity measurement
The samples are further analyzed by use of total beta counting, gamma-spectrometry or radiochemical methods.
In the case of emergency, the sampling network can be expanded, depending on the existing information about
the primary regional pollution and mainly with regard to agricultural product samples.
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2) Radioecology
Comparative effects of radionuclides and conventional pollutants and by use of sensitive tools
The effects of ionizing radiation can be viewed at all levels of biological organization, ranging from the molecular to ecosystem level. Effects on organisms can be traced to molecular and cellular responses, as radiation impact does not necessarily lead to observable effects on specimens, population, community or ecosystem. This
is because the measurable attributes of the levels differ, despite the fact that all levels are interrelated.
The cytogenetic effects of radioactive and conventional pollution as they are recorded in organisms of natural
ecosystem and the apportionment of causes to each kind of pollutants is a relative new field in radioecological
research. There is limited evidence on field observations in international literature; even there is a lot of evidence
in concerning laboratory experiments.
The study of in situ effects of ionizing radiation in the cytogenetic level is the key for determining the radiological status of the ecosystem considered, based on the concept mode: concentration of pollutant in abiotic components and/or bioaccumulation  dose rate  effect on organism at the cellular level.
The environmental assessment of an ecosystem with regards to ionizing radiation in comparison to effects of
chemical pollutants is based on determining the distribution frequency of chromosomal aberrations induced in
cells of natural populations.
The use of bio-indicators for environmental quality assessment in the Mediterranean
The CIESM Mediterranean Mussel Watch Program deals with a large-scale survey of radioactive and emerging
contaminants in the Mediterranean Black Seas. The primary concern is the public health. The program was originally conceived by CIESM in 2002 with the main objective to document reliable baseline levels of radionuclides
in the Mediterranean and Black Sea coastal waters, using the mussel, Mytilus galloprovincialis as a unique
bioindicator.
Modelliing and assessment of pollutants impact on marine ecosystems

Mathematical modelling is a very important and useful tool of the prediction of the behaviour of pollutants in
relation to the local ecosystem features, and their impact on the marine environment.A three-dimensional general deterministic model, developed to simulate and study the time-dependent behavior of 137Cs and heavy metals (especially Cu, Ni, Mn) in the marine environment. The model solves the full Navier-Stokes equations of
transient, three-dimensional turbulent flow, heat and mass transfer. The model capabilities are demonstrated by
applying it at a region near the Greek island Lemnos, in the Northeast Aegean Sea, as this area is influenced by
the Black Sea water masses entering through the Dardanelles channels.
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AEA-TC Programs (national representative)
RER/7/003: Marine Environmental Assessment of the Mediterranean Region
Objectives: To identify priority issues for the sustainable environmental management of the Mediterranean Sea
that can be addressed by nuclear analytical and tracer techniques and support implementation of those techniques
RER7005: Providing Technical Support for Implementing Modern Approaches and Tools for the Assessment of
Radiation Impact on Terrestrial and Freshwater Environments
Objectives: To improve regulatory instruments used for environmental assessments through harmonization and
implementation of modern approaches and tools for evaluation of radiation impact on terrestrial and freshwater ecosystems.

Provisional of Services: Technical studies and measurements on demand of third parts
There are two programs under the frame of which, radioactivity measurements and radiological studies are carried out as:
1. Measurements of radionuclides in consuming products and other materials (certificates of radiological quality assessment under EU legislation and directives)
2. Elaboration and evaluation of environmental studies (Contracts with private sectors etc)
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3) Investigation of Arctic Aerosol Properties with emphasis on the formation and mixing state of
cloud condensation nuclei
The aim of the project is to combine physical and chemical measurements of key arctic aerosol parameters, in
order to:
i) Contribute a well characterised aerosol parameter dataset targeting the state of mixing of fine and ultrafine
aerosol particles
ii) Provide simultaneous observation of the ultrafine aerosol number concentration across the nucleation Aitken
and accumulation modes and a limited chemical characterisation of these modes derived from their volatility.
iii) Perform a closure study on the derived refractory volume distributions and the independent observations of
refractory mass calculated from available chemical composition data.
iv) To explore the existence of non-volatile particle cores or particles in the 5-25 nm range.
During 2009 the results from the 2008 measurement campaign were analyzed.
The volatility of particles having diameter 18, 40, 150 and 200 nm was measured using a VTDMA fig 1.1. Particles having diameter 18 nm showed significantly higher volatilities, when they were processed at temperatures
of 230 C. Their behaviour corresponds to ammonium sulphate or bisulphate. In the absence of any evidence
suggesting direct anthropogenic pollution, one could propose that these were naturally formed particles resulting from the cycle of DMS release in the arctic atmosphere during summer. There are certain issues which may
have to be cross checked in connection with other Zeppelin measurements in order to consolidate these conclusions.
G. Biskos, S. Vratolis, J. Ondrácek, A.A. Karanasiou, and K. Eleftheriadis, (2009), Volatility of nuclei mode arctic aerosol particles during summer European Aerosol Conference 2009, Karlsruhe,

The ERL IPTA Volatility Tandem DMA operating at the GAW Arctic Zeppelin station
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4) The DEM-Athens Urban background Monitoring station for Aerosol properties
The DEM-Athens Urban background Monitoring station for Aerosol properties has been established at the
grounds of the National Centre for Scientific Research "Demokritos" since 2007. It lies in the ERL field site away
from direct emission sources in a vegetated area (pine). The area lies in the North East corner of the Greater
Athens Metropolitan Area and at an altitude of 270 m.a.s.l on the hillside of Hemetus mountain. The site is
partly influenced by the Urban area and partly by incoming air from the North East representative of Regional
atmospheric aerosol conditions. The Instrumentation and monitored aerosol and auxilliary parameters are listed
below: Fine and Ultrafine Number Aerosol Size distribution (ambient and dry R.H.) Dry-Wet (90%) and thermally
processed fractions (not continuous) Scattering Coefficient Absorption Coefficient Fine and coarse mode mass
size distribution PM2.5 mass concentration EC/OC mass concentration (thermo-optical analysis) Standard Meteorological data from a Mast at 10 m
http://gaw.empa.ch/gawsis/reports.asp?StationID=2076202728
Results are reported at the GAW-EBAS worldwide Database

DEM station data in the GAW-EBAS worldwide Database

DEM station housing and 10 m inlets
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5) EUSAAR (European Supersites for Atmospheric Aerosol Research)
EUSAAR is an EU-funded I3 (Integrated Infrastructures Initiatives) project carried out in the framework of the specific research and technological development gramme "Structuring the European Research Area - Support for Research Infrastructures". ERL/IPTA and project leader K. Eleftheriadis have joined the project so that NCSR
Demokritos is an associated partner in EUSAAR.
The objective of EUSAAR is the integration of measurements of atmospheric aerosol properties performed in a
distributed network of 20 high quality European ground-based stations. This integration contributes to a sustainable reliable operational service in support of policy issues on air quality, long-range transport of pollutants
and climate change.
Through its 6 networking activities, EUSAAR aims at providing easy access to high quality data bases and promote standardised measurement protocols, intercomparability of observations and quality assurance common
to all research sites:
• Harmonization and validation of current measurements of particle optical, physical and chemical properties performed at supersites as these are critical to ensure their scientific value (N2, N3, N4).
• Centralisation of the validated measurements in a common data base accessible to all users (N5).
• Spreading good practices and disseminate information on new protocols both within and outside the
project (NA6)
ERL has participated during 2009 in N3 N4 and N6 activities

ERL participant Linda Rondo installing NCSR Demokritos equipment for the 2009 Optical properties instrument
intercomparison
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Education
PhD – Thesis in progress
Ν. Εvageliou, Chemist MSc, “Study on the distribution and speciation of radionuclides and trace elements in the
marine environment (KapodestrianUniversity of Athens).
M. Gini, Physicist, “Development and application of experimental methods for characterization of atmospheric
aerosol physical parameters (Kapodestrian University of Athens)
A.E. Maroudi. “Models in radionuclide transfer and distribution in terrestrial ecosystems” (National Technical
University of Athens)

MSc Thesis
K. Barbounis, “Performance efficiency of radioactive charge neutralizers for aerosol particles”, University of
Aegean, Dept. of Environmental Studies.
L. Rondo, Chem. Engineer, “Measurement deviation on PM2.5 mass concentrations introduced by inorganic
sampling artefacts (University of Athens)
V. Vassilatou «Long term variability of metal tracers in the Attika atmospheric aerosol” (University of Athens)
A. Kotzamanoglou “Correction methods for Non Ideal behaviour of aerosol measurement Instruments”
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ENVIRONMENTAL RESEARCH LABORATORY (EREL)
Head: Dr. A. Stubos

Personnel
Researchers

6

Dr Athanasios Stubos (Research Director)
Dr Spyros Andronopoulos (Associate Researcher)
Dr Georgia Charalambopoulou (Associate Researcher)
Dr Michalis Kainourgiakis (Associate Researcher)
Dr Alexandros Venetsanos (Associate Researcher)
Dr DiamandoVlachogiannis (Associate Researcher)
Post Doc Researchers
Mr Christos Chatzichristos
Mr Thomas Maggos
Mr Athanasios Sfetsos
Ms Ioanna Tzagaroulaki
Mr Athanasios Bourlinos

9
Ms Evangelia Sotiropoulou
Mr Andreas Giotis
Ms Kyriaki Bairachtari
Mr Manos Stamatakis

Scientific Technical Personnel
Mr Nicolaos Gounaris
Ms Kalliopi Konte

4
Mr Ioannis Xintavelonis
Mr Euthimios Tagaris

PhD Students
Ms Dikaia Saraga
Ms Stella Pateraki
Ms Maria Giannisi
Mr Euthimia Papanikolaou
Administrative

7
Mr Elias Tolias
Ms Vasiliki Tsiouri
Mr Ioannis Psychogios
1

Ms Argyro Panayiotou

Overview
The Environmental Research Laboratory (EREL) is part of the Institute of Nuclear Technology-Radiation Protection of the National Centre for Scientific Research “Demokritos” (NCSRD). EREL with its over 20-years experience and its highly specialised scientific staff is one of the leading environmental research laboratories in the
country with strong scientific links to many Research and Academic Organizations worldwide. The general aim
of EREL is the production of scientific know-how and innovative tools for research and provision of services in
the fields of environment and energy. The Laboratory is equipped with modern facilities for air pollution and
gas sorption measurements and powerful computing equipment and provides high-level services in a wide range
of issues related to environment and energy (air quality and environmental impact assessment, nanoporous materials characterization, gas storage). The Laboratory has been awarded with ISO 9001 for software development
in atmospheric applications and is accredited according to EN 17025 for specific gas pollutant measurements
(particulate matter, volatile organics, etc). EREL carries out several research projects with substantial external
funding, in several of which it acts as coordinator of European consortia of universities, research institutions and
industries. In the framework of these activities, EREL has developed a broad range of cooperation with Public and
Private Organisations both within and outside Greece, while actively participating in international scientific networks (e.g. ERCOFTAC, MESAEP). The merits and prospects of the Laboratory at the national and regional level
have been acknowledged in 2009 by the EC and a RegPot Grant has been awarded to enhance the research potential and infrastructure of EREL.
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Objectives
In line with current international trends, EREL places emphasis in R&D activities relevant to hydrogen technology (storage and safety), simulation of atmospheric pollutant dispersion in realistic conditions, diagnostic and
prognostic meteorological modelling, contribution of anthropogenic and biogenic pollutants to global warming
and urban pollution, simulation of underground hydrocarbon and water reservoirs and characterization of
nanoporous materials for environmental, energy (gas separations, storage of CO2 and H2) and bio-medical applications (controlled release systems, transdermal drug delivery).
In parallel, EREL continues to produce and publish original methods and results in the wider area of computational fluid mechanics, with applications in pollutant dispersion, influence of meteorology and pollutant sources
distribution in urban pollution, tropospheric ozone concentrations due to anthropogenic and biogenic pollutants in the Mediterranean area, turbulence simulation, transport phenomena in porous media, and flow and
mass transport in multiphase systems.
The high R&D performance of EREL is deduced from: (i) its wide experience in carrying out (not only as participating research organisation but also as coordinator) large scale research projects and the associated external
funding attracted, (ii) the large number of scientific publications in international journals and conferences, (iii)
the successfully accomplished contracts of service provision to Public and Private Bodies, (iv) the organisation
of international conferences, (v) the participation in International networks and (vi) acting as national representative in various international organisations.
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R & D Activities
1) Energy Technologies and Environmental Impact
Sustainable development is one of the major issues in the energy and environment agenda internationally. The
subject of this EREL activity puts emphasis on a number of topics that serve sustainable development purposes
(reduction of environmental impact of energy technologies, alternative fuel technologies, etc). These topics are
clearly pursued in the current and forthcoming EC Framework Programs for research.
In 2009, the activities of EREL related to Energy Technologies and their Environmental Impact have continued
with distinct short and medium to long term objectives.
Long term Research
• Emphasis on Hydrogen technologies (storage and safety)
• CFD developments and applications in Biomedical and other systems
(LB, Non-Newtonian, Molecular Simulations)
• Energy technology (hydrogen-hydrocarbons-separations) studies using
CFD simulations and stochastic approaches
Medium term Research
• Emphasis on Hydrogen technologies (storage and safety)
• Energy technologies simulation-assessment (hydrocarbons-membranes)
• Gas storage in solid materials (CO2, H2)
Short term (R&D services)
• Underground reservoir simulation and characterization
• Safety assessment for hydrogen and toxic gas installations
• Environmental impact studies (private and public sectors)
In the field of hydrogen technologies and particularly storage, emphasis
has been placed on the development and characterisation of novel carbon
structures (e.g. templated carbons, carbon foams, carbon aerogels etc.), as
well as the investigation of the spillover phenomenon (US patent filed). EREL
participates in the FP7 NANOHY and coordinates the FP6 Integrated Project
NESSHY (Novel Efficient Solid Storage for Hydrogen). The 5-year NESSHY
project congregates all current European actions on solid storage of hydrogen. Funding has also been secured from the Department of Energy (USA)
via a subcontract with the National
Renewable Energy Laboratory. EREL
has acquired and installed during
2009 extended infrastructure (in
computational and experimental terms) for H-storage studies in solids.
Regarding hydrogen safety, EREL has further applied its in-house developed advanced simulation tools and has been involved in the EC funded
Network of Excellence HYSAFE (FP6-NoE) as scientific coordinator of the
InsHyde internal project, as well as in the FP6 HyApproval and HYPER
projects. In the frame of such activities, EREL has developed a broad
range of cooperation with the Public and Private Sectors both in
Greece and (mainly) internationally, while it participates actively in
The 1983 Stockholm H2 accident. Modeled
international scientific networks. Finally, EREL possesses significant
site and truck carrying 4 kg of H2 in 18x200 lt,
project management experience through its participation in and co200 bar bottles
ordination of several multinational collaborative projects.
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2) Computational modelling in the areas of meteorology, atmospheric pollution, global warming,
emergency response and security
In 2009 the activities of EREL in developing state-ofthe-art software for simulations of atmospheric dispersion and transformation of pollutants in complex
terrains and for diagnostic and prognostic meteorology have continued. Additionally, activities in the area
of global warming have been initiated by installing new
external software. Already existing external simulation
codes in EREL have been updated and their applications have been expanded to accommodate new needs
in the areas of air quality in regional scale and emergency response to long-range atmospheric dispersion
of hazardous pollutants. Finally, novel modelling activities have been initiated or continued. More specifically:
• The long-term contribution of EREL to the development of the RODOS (Real-time On-line DeciCalculation of γ-radiation dose (nGy) due to routine release
siOn Support) system for nuclear emergencies
from a reactor in complicated topography and varying metehas continued in the frame of the FP6 EURANOS
orological conditions
project, by developing and integrating in RODOS
the diagnostic meteorological model and the
model for dispersion of radionuclides in complex terrain. These codes are currently been tested by the
users of RODOS in several European institutions and they will be part of the next RODOS version.
• The (http://www2.ipta.demokritos.gr/forecast/) operational weather forecasting system of EREL, has been
updated in 2009 and its computational domain has been expanded to cover spatially the entire Europe and
North Africa. This gives EREL the potential to calculate air quality from local to regional scales over Europe
but also to simulate long-range atmospheric dispersion for emergency response purposes. Therefore EREL
has started participating in the AQMEII (Air Quality Model Evaluation International Initiative) and has continued participating in ENSEMBLE (System to reconcile disparate national long range dispersion forecasts).
• In the area of global modelling, a proposal has been submitted to the National Strategic Reference Framework (NSRF) proposing the study of climate change and air quality in Greece, focusing on the assessment
of their environmental and socio-economic impacts at a local level in the future (funded). Towards that direction, two global models (the NASA GISS Model E global climate model and the NASA Global Modeling
Initiative (GMI) chemistry and transport model) were installed on the existent computational infrastructure
of the EREL. Moreover the Climate Data Analysis Tools (CDAT) which is software specifically designed for
scientific calculations and graphics with focus on the needs of climate modellers has been installed.
• The activities in the novel area of inverse modelling were carried out in the following directions: data assimilation of measurements in atmospheric dispersion models to improve the quality of prognoses and to
evaluate the unknown or uncertain rate of emission of pollutants from a source; source apportionment of
particulate matter indoors to identify and characterize sources by combining measurements and statistical
methods; inverse modelling for air quality to evaluate the influence of air pollution sources on pollution
levels and the inter-dependency between reacting pollutants. Furthermore, computational modelling activities have continued for the evaluation of exposure to hazardous atmospheric pollutants, both outdoors and
indoors, and in the area of large eddy simulation of complex turbulent flows.
• In the area of security, a new activity has been initiated through the participation of EREL in the FP7 collaboration project STARTRANS, that concerns security of interdependent and interconnected transportation
networks.
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3) Characterization of and Transport in Porous and Composite Media
Nanotechnology and related topics constitute one of the major scientific and technological areas in today’s research programs internationally. The subject of this EREL activity puts emphasis on topics that deal with
nanoporous materials and nanocomposites characterization and applications in environmental, energy and biomedical problems.
In 2009, these activities have continued with distinct short and medium to long term aims.
Long and Medium term Research
• Emphasis on correlating porous structure characteristics to macroscopic
transport properties of porous materials
• Nanoporous and composite material characterization
Short term (R&D services)
• Nanoporous and composite material characterization and performance
assessment

EREL specializes in the characterization of a wide range of nanostructured materials for environmental, energy
and industrial processing applications with emphasis on inorganic and hybrid porous media. The lab has been
at the forefront of experimental techniques in the field of sorption, diffusion and (X-ray and Neutron) scattering.
In addition, it has extended activities in multiscale numerical simulation for the modelling of materials and
processes by molecular, mesoscopic or macroscopic techniques (Monte Carlo, molecular dynamics, LatticeBoltzmann, standard CFD).
A fully equipped laboratory has been established in 2009 for the characterization
of nanoporous / composite materials via gas sorption based techniques. PressureComposition-Temperature (PCT) gravimetric techniques can measure isotherms
at pre-selected temperatures from 80 to 600 K at pressures up to 150 bar, while
monitoring the kinetics of gas adsorption at each pressure step. In this way, the
total sorption capacities at the experimental temperature can be directly obtained
as a function of pressure, while kinetic response analysis
can generate effective diffusion coefficients (and/or reaction constants) again as a function of pressure. By performing a set of isotherms at different temperatures isosteric heats of sorption as well
as diffusion activation energies can be calculated. Alternatively, capacity, kinetic and
thermodynamic properties can be studied through isobars (concentration at constant
pressure as a function of temperature). Finally, Temperature Programmed Desorption
(TPD) measurements provide a simple and swift means for the determination of the gas
release temperature and heats of desorption. On the other hand, PCT volumetric techniques measure the Gibbs excess isotherms and can in principle provide the same inKnudsen flow
formation as gravimetry. The relevant instrumentation of EREL includes:
Pressure-Composition isotherms, kinetics and life cycle measurements:
–

Intelligent Gravimetric Analyser (High vacuum to 20 bar, 77-623 K)

–

High-pressure multi-component gravimetric systems (High vacuum to 150 bar, 77-623 K).

– In-house developed volumetric high pressure PCT apparatus (High vacuum to 200 bar, near ambient to
573 K).
–

Automated volumetric PCT apparatus (0.01 to 170 bar, sample environment from cryogenic to 773 K).

Surface area & pore size analysis of porous solids: Pore size analyser & Mercury porosimeter.
Cycle-life measurements can also be employed in order to make an overall assessment of the materials performance as gas storage media.
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4) Chemical analysis of environmental pollutants
In 2009 EREL has continued its long standing activities in air pollution research and services provision, through
R&D projects and contracts with industry (public and private enterprises). More specifically, the activities of the
lab were focused on three main directions:
Indoor and outdoor Air Quality
• Airborne Particulate Matter (TSP, PM10, PM2.5 and PM1) measurements with low and high volume samplers.
• Volatile Organic Compounds (n-alkanes, aromatic H/C, aldehydes and ketones, sulfur compounds etc) sampling and analysis in indoor, outdoor and occupational environment.
• Chemical analysis of particulate matter for the detection of OC/EC, ions and PAHs and cross-correlation with
atmospheric pollution indicators in order to estimate their origin.
• Inorganic compounds measurements (NOX, SO2, O3, CO) in indoor, outdoor and occupational environment
• Meteorological measurements (WS, WD, T, RH) in order to investigate the role of meteorology to the recorded
air pollutants’ values.
• Particle counts up to very high concentrations (particles/litre) and dust mass distribution in different size
ranges in order to relate the results with health symptoms of the people living or working in a building
• PM personal cloud measurements with portable, small and unobstructive exposure sampling devices.
• Receptor modelling application (Principal Component Analysis, Positive Matrix Factorization, Chemical Mass
Balance, ME etc) for the identification of sources and quantitative assessment of their contribution.

EREL 2009 provision of services
Photocatalysis
Laboratory and real scale applications of innovative titanium dioxide containing materials for testing the degradation of air pollutants in the urban and indoor environment.
• In 2009 a large number of innovative materials were tested for their ability to degrade air pollutants. Within
a specially designed reactor, the evaluation of the materials’ photocatalytic performance is carried out through
the calculation of certain photocatalytic and chemical kinetics parameters. Additionally, the mechanisms of the
chemical reactions taking place between nanomaterials and gaseous pollutants were investigated.
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QA/QC
EREL is accredited by the Hellenic Accreditation System S.A (ESYD) under ELOT EN ISO/IEC 17025:2005 Standard, to carry out the following tests
• Sampling and determination of PM10
• Determination of PAHs-collection on sorbent backed filters with GC-MS analysis
• Pumped sampling and analysis of benzene by GC / TDS
The certificate was first issued in July 2008 and is valid until July 2012 provided that the laboratory is complying with the above standard and the ESYD criteria. Annual controls (like the one carried out successfully in 2009)
prove the compliance of EREL.

(a)

(b)

(c)

EREL Equipment installed in 2009: (a) Ion Chromatography (DIONEX1100) (b) Organic carbon/Elemental carbon analyzer (OC/EC) Sunset Lab (c) Automatic analyzers for CO (ΤΗΕRMO 46i) & NH3 (Environment S.A).

Education
PhD Theses
1. Papadimitriou N (2009) Investigation of gas sorption processes in solid materials, Chemical Engineering Department, National Technical University of Athens.
2. Konstantakou M (2009) Gas storage in porous media, Mechanical Engineering Department, University of
Western Macedonia.
3. Michopoulos I (2009) Assessment of PAH pollution levels in urban and suburban areas: The case of Attica,
Mechanical Engineering Department, University of Western Macedonia.

Post Graduate Theses
1. Passa, A., (2008-2009): Measurements of the profile of PM sources in indoor spaces. Collaboration with the
Physics Dept, University of Athens
2. Volanis, E., (2009-2010): Assessment of individual exposure to PM at the workplace. Collaboration with the
Physics Dept, University of Athens
3. Tsakanikas S., (2008-2009): A study of PM characteristics in the Athens greater area. Collaboration with the
Physics Dept, University of Athens

Diploma Theses
1. Roustas F., (2009-2010): A PM study in the greater Mesoghia area. Fluctuations, correlation to conventional
pollutants (ΝΟΧ, Ο3, SO2) and investigation of the role of meteorology. Collaboration with the Physics Dept,
University of Athens
2. Michael Polchert Training on analytical techniques for indoor and outdoor air quality measurements. Collaboration with the University of Virginia, USA.
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SYSTEM RELIABILITY AND INDUSTRIAL SAFETY LABORATORY (SRISL)
Head: Ioannis A. Papazoglou

Personnel
Researchers and Specialised Scientific Personnel
Dr. Ioannis A. Papazoglou (Research Director)
Dr. Zoe Nivolianitou (Senior Researcher)
Dr O. Aneziri (Associate Researcher)
Dr E. Marcoulaki (Associate Researcher)
Ms. Vana Synodynou (Specialised Scientific Personnel)

5

Post Doc Researchers

1

Dr. Myrto Konstandinidou
PhD Students

2

Ms Eleftheria Kallikazarou
Ms Evi Georgiadou

Overview
The laboratory of System Reliability and Industrial Safety (SRISL) was founded in 1988 with initial objective the
development of an integrated capability for the quantitative risk assessment of large nuclear and non-nuclear systems. During the last twenty years the laboratory has contributed to the state-of-the art of system reliability, quantified risk assessment the development of decision support systems with multiple criteria and under uncertainty.
This contribution has been achieved through the participation to over thirty R&D projects partially or totally
funded by third party sources including the framework programmes of the European Commission, other international funding organizations, Greek ministries and Greek companies. In these projects SRISL has collaborated
with leading European organizations such as the Health and Safety Executive of the UK, the ministry of Environment and the ministry of Labour and Social Works of the Netherlands, the Joint Research Centre of the EC
and numerous scientific and research organizations of the EU member states. The SRISL is one of the main consultants to the Greek Government in matters related with the safety of industrial installations having the potential to cause a major accident and subject to the SEVESO European Directive. In this capacity the SRISL has either
reassessed or analyzed the safety of almost the totality of the Greek industry subject to the SEVESO directive

Objectives
Research and Development of methodology and associated software tools in the areas of:
• Reliability of large systems with complex stochastic behavior
• Quantitative Risk Assessment of complex technological systems
• Health and Environmental Consequence Assessment of alternative Electrical Power generating systems
• Assessment of human factor for plant safety enhancement
• Natural Hazard assessment
• Quantitative Occupational Risk Assessment
Recently research and development has been focused in the:
• Development of quantified risk models for occupational risks from accidents and tools for multicriteria optimization of occupational risk management strategies
• Quantification of uncertainties about the models simulating technological systems, physical phenomena and
processes.
• Optimization Algorithm development in discrete decision spaces with multiple criteria
• Decision Support System development for risk management as well as emergency response policy selection
in major hazard accidents in nuclear and chemical installations.
• Safety enhancement in the process industry through the use of virtual reality tools.
• Development of a simulator to assess the success ratio in operations where multiple teams undertake the
mitigation of the consequences of a natural disaster.
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R & D Activities
1) Occupational Risk Management
For the last six years (2004-2009) SRISL has been involved in a large research program commissioned by the
Dutch Ministry of Social Affairs and Employment aiming at developing a decision support system concerning a
choice among various measures or combinations of measures aimed at reducing the risk of employees suffering injury or death as a consequence of job-related incidents. Two major phases of this project can be distinguished: a) the development of a single hazard model: and b) the development of a multiple-hazard model and
an optimization tool.
Single hazard model
Sixty three specific hazards (like fall from a scaffold, struck by a moving vehicle, contact with
moving parts of a machine) present at various
phases of different types of jobs have been identified and a single hazard model has been developed for each one of them. The single-hazard
model logically connects the working conditions
and the various safety barriers with the occurrence of an accident resulting in death or an injury requiring hospitalization of at least three
days. SRISL was responsible for the mathematical aspects of this model and it has put it in the
form of an influence diagram. SRISL has also developed a software tool that facilitates the development and the quantification of such models in
general. The logical structure of the sixty three
models has been based on the analysis of more than 10000 accident reports filled by labour inspectors investigating the causes of the accidents. Furthermore, exposure of the workers in the various hazards through the exposure to conditions/activities while performing their jobs has been assessed through extended surveys of the
Dutch working population. As a result, the quantification of the sixty three single hazard models (performed by
SRISL) provide one of more extensively supported quantification of the corresponding risk rates on a worldwide
scale.
Multiple-hazard model and Decision Support tool
The multiple-hazard model quantifies occupational risk of a worker or a multiple of workers, by taking into account their various tasks, activities and the associated hazards and the corresponding single hazard models. A
company, consisting of several workers with different jobs may be also modelled. Various risk measures are then
calculated. Risks can be affected through specific measures than can alter working conditions and through them
the risk. Each measure is associated with a specific cost. Given a specific “company” and a basket of possible
risk reducing measures the question that must
be addressed is which is the optimum combination of measures that provides the maximum risk reduction at a given cost, or the a
given risk reduction at minimum cost. SRISL
has provided the mathematical basis and the
software implementation of the multiple-hazard model and an associated multi-attribute
optimisation module based on evolutionary algorithm. A single optimisation calculation involves thousands os single-hazard model
calculations. In 2009 SRISL developed an algorithm that substantially speeds up the single –hazard model (influence diagram)
calculations.
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2) Dependability analysis of a very large volume neutrino telescope
The SRISL performed the dependability analysis of a very large volume neutrino telescope in the KM3NeT project (EU FP6 KM3NeT Design Study, Contract no. 011937), as part of the work group on «Risk assessment and
quality assurance». The KM3NeT is an over M€300 European project involving 40 institutes or university groups
from 10 countries, to design, install and operate a deep-sea research infrastructure hosting a neutrino telescope
with a volume of at least one cubic kilometer at the bottom of the Mediterranean Sea.
The neutrino detector will consist
of several thousand optical sensor modules placed on mechanical structures connecting them in
vertical assemblies. The sensors
will be inter-connected via watertight and pressure-resistant
connectors. Their measured data
will travel through an underwater
network of specially designed
multiplexed passive optical or active electronic equipment and
optical fibers to the onshore
base.
Challenges in the availability features of this system rise from the extreme deployment, operation and maintenance conditions at depths of 3500 to 5500 meters (depending on the site location).
The final study presented ranges and combinations of possible component unavailability values that satisfied a
fixed unavailability requirement for the telescope system. It also developed dependability requirements for major
components and/or subsystems consistent with an overall system performance target.
The results depicted the dependence of the system unavailability on the number of optical modules and the alternative deep sea infrastructure configurations for transferring the measured signals.
The dependability analysis performed in the
SRISL was a first order steady state approximation and consisted of the following steps:
• Treat the neutrino telescope as a complex
system; identify the system components and
their operational interdependencies, and the
required function of the telescope system.
• Develop an appropriate mathematical
model to estimate the telescope unavailability
based on the unavailabilities of its components and a set of steady state unavailability
evaluation correlations depending on possible
component repair/test characteristics.
• Obtain results for a variety of alternative detector network configurations, and distances
of the detector from the onshore facilities.
This work has been presented as a detailed report on the dependability of the telescope, and will be included
in the telescope technical design report which is still in preparatory phase.
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3) Virtual Reality and Human Factors (VIRTHUALIS)
SRISL is a main participant to the EU FP6 funded European programme VIRTHUALIS, (2005 to 2010) aiming at
the reduction of hazards in production plant and storage sites by addressing end-users’ practical safety issues,
such as training control room operators, designing proper alarm systems, training teams to cope with emergencies, assessing the impact of plant modifications on operators’ reliability, and helping managers to see the
impact of their decisions on sharp-end operators’ daily work; all this has been achieved through the development of an innovative technology, which has merged Human Factors (HF) knowledge and Virtual Reality (VR)
technologies. The innovative character of the VIRTHUALIS technology has mainly be given by the new HF knowledge, such as the Failure Probability Estimator (FPE) tool developed mainly by the SRISL personnel, that provided
solutions to cope both with identified safety-critical issues and the “driving license” to profitably exploit VR technologies. The new HF knowledge has been produced ad hoc to cope with two specific case studies, one at a STATOIL gas handling site in Norway and a second at a SONATRACH LPG handling site in Algeria.
The breakthrough offered
by
the
VIRTHUALIS technology relates to the opportunity of moving
from static paperbased assessments to
dynamic virtual simulations. Safety analyses
like HAZOP, FMEA,
Fault Tree (FT), Event
Tree (ET), Preliminary
Hazard Analysis (PHA),
Task Analysis (TA), in
which critical situations
are just imagined by
safety analysts, are
now moulded in such a
way that HF concepts
can permeate people’s
mind through images.
In particular this allows safety analysts to easily and quickly understand and integrate HF concepts into safety
analyses. Indeed, HF issues are difficult to communicate, to understand and to envision owing to their complex
nature. By immerging sharp-end operators, teams, safety analysts, managers into Virtual Environments (VEs) suitably modelled for the specific analysis to perform, it is possible to “almost” experience safety-critical situations
amplifying people capabilities and enabling them to suitably exploit HF concepts when performing safety analyses. Existing and new HF knowledge, created to cope with the above mentioned safety cases, have been exploited
to enable:
• operator’s performance tracking and his/her reliability measuring;
• new design alternatives to be conceived and created;
• informed safety-critical decisions to be made effectively;
• appropriate and effective training programs to be created.
The VIRTHUALIS methodology ultimately enables industry to improve the efficiency of safety production at any
of the 7 stages of the production lifecycle, i.e., (1) Exploration & Drilling, (2) Design, (3) Construction, (4) Commissioning, (5) Operation, (6) Maintenance, Repair & Modification, and (7) Decommissioning.
In 2009 the main thrust of the consortium and SRISL effort was put in the finalisation of the second case study
in SONATRACH, Algeria
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4) Early Recognition, Monitoring, and Integrated Management of Emerging, New Technology Related Risk (iNTeg-Risk)
SRISL participates in Early Recognition, Monitoring, and Integrated Management of Emerging, New Technology
Related Risk (iNTeg-Risk) a large scale integrating research project iNTeg-Risk commissioned by the European
Union, aimed at improving the management of emerging risks related to “new technologies” in European Industry(2009 -2012). A research consortium of 64 different institutions is united in order to establish a common
EU approach to face the challenge of emerging risks from new technologies such as nanotechnology, H2 technology, CO2 underground storage and new materials. This will be achieved by building new management paradigm for emerging risks as a set of principles supported by a common language, agreed tools and methods and
Key Performance Indicators, all integrated into a single framework. iNTeg-Risk purpose is to coordinate research
and development sub-projects for improving the management of Emerging Risks related to new materials and
technologies that will reduce time to-market for the EU lead market technologies and promote safety, security,
environmental friendliness and social responsibility as a trademark of the advanced EU technologies. The project will improve early recognition and monitoring of emerging risks, seek to reduce accidents caused by them
and decrease reaction times if major accidents involving emerging risks happen. Seventeen individual applications are foreseen in order to include different types of new technologies in respective number of case studies.

SRISL major contribution of SRISL in the iNTeg-Risk project is the establishment and application of the quantified risk assessment methodology to two Liquid Natural Gas regasification facilities, namely an existing on–
shore LNG terminal and an offshore under design, consisting of a floating storage and regasification unit (FSRU).
The major steps for risk assessment of LNG plants are the assessment of plant Detailed Fault Trees and Event
Trees will be constructed and quantified for assessment of frequency of plant damage states. Consequence
analysis will be performed by the SOCRATES code and individual risk will be estimated for both LNG terminals
damage states and their frequency, the assessment of consequences of LNG release and risk integration. Minor
contributions of SRISL in the iNTeg-Risk project will be a) Emerging Risks related to interaction between natural hazards and technologies, with emphasis to the natural hazard of forest fire and b) development of models
and methods for plant operators and maintenance staff
In 2009 SRISL has applied the Master Logic Diagram method for hazard identification of LNG terminals establishing the Initiating events for potential accident sequences.
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Education
PHD Theses in Progress
E. Georgiadou, "Decision support systems for major industrial accidents", PhD Thesis, National Technical University of Athens, School of Chemical Engineering
E.Kallikazarou PhD Thesis, National Technical University of Athens, School of Chemical Engineering
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SOLAR & OTHER ENERGY SYSTEMS LABORATORY (SESL)
Head: V. Belessiotis

Personnel
Researchers and Specialised Scientific Personnel

3

Dr. Vasilis Belessiotis (Specialised Scientific Personnel)
Dr. Emmanuil Mathioulakis (Research Director)
Dr Elias Papanicolaou (Senior Researcher)
Post Doc Researchers

1

Dr. Stamatis Babalis
Scientific Technical Personnel

1

Ms Elli Maidou
Technical Personnel
Mr Elias Kalabogias
Mr Christos Konstas

4
Mr Dimitrios Dogas
Ms Maria Christodoulidou

PhD Students
Mr Mochamet Essam
Mr Eustathios Kaloudis

4
Mr Georgios Panaras
Ms Chrysovalanto Lamnatou

Overview
Τhe Laboratory started its activities in 1980 and has ever since been pursuing applied research and technology
development in the fields of Solar Thermal Energy Utilization & Energy Savings Systems. It is equipped with excellent measurement facilities and along with experimental investigations it uses as basic analytical tools the
Metrology of Energy Quantities and Numerical Simulation, Computational Fluid Dynamics in particular. The
aforementioned activities, financed to a great extent by third means have had as a result a wide field of technical accomplishments. The Laboratory is organized and has been accredited according to the EN ISO/IEC 17025
standard, having developed a Quality Assurance System for performing tests based on ISO and EN standards.
It conducts mainly applied research and experimental development, arising from the needs of the productive sector, the ties with which have been built through the services offered by the laboratory in a wide field of applications and over a number of years. However, in this effort the laboratory personnel is often faced with the
need to answer questions that concern fundamental physical phenomena and expand the current knowledge,
especially in the fields of fluid flow, heat/mass transfer and thermodynamics. Therefore, problems are often
dealt with at the basic research level, by using suitable analytical methods (modelling and simulation) along
with experimental methods.
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Objectives
The specific research areas of SESL are:
• Solar collectors and systems
• Analysis & design of thermal storage systems
• Metrology of energy quantities
• Thermal distillation - desalination
• Mechanical/solar-assisted drying processes & systems
Recently research and development has been focused in the:
- Concentrating collectors, “4th generation” solar systems with nanofluids as the working fluid, heat pipes and
Dewar-type evacuated tubes (with water or air as the working fluid).
- Solar air-conditioning: cooling technologies utilizing a thermal source (desiccant cooling systems in
particular).
- In-ground storage tanks with concrete liner: experimental work and numerical simulation, of hydrodynamic
phenomena coupled with ground heat transfer, heat losses.
- Optimal design of water inlet-outlet systems for commercial storage tanks.
- Methods-equipment for evaluation of the energy performance, the measurement of thermophysical properties
of materials (with emphasis on nanofluids),
- Development-implementation of complex measurement systems and error propagation for complex measuring architectures
- Design of new, more efficient desalination units based on the humidification-dehumidification principle, use
of micro-porous membranes.
- Design optimization of hot-air mechanical dryers through the numerical simulation of flow and heat/mass
transport phenomena. Use of solar air collectors as the heat source.
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R & D Activities
1) Optimal energetic design an characterization of solar energy products and thermal storage
devices
The solar thermal energy utilization sector in Greece is characterized by the presence of a dynamic industrial
branch, which has, in addition, achieved a remarkable performance as far as exports are concerned. The companies within this branch, however, are by and large of small or medium size, without significant research and
development (R & D) activities. It is not, therefore, accidental that their cooperation with SESL and the R&D capabilities this has to offer, has over the years been recognized by the companies themselves as a crucial factor
in the strengthening of their presence in the domestic and international markets.
For this reason, nine of the most dynamic enterprises in this
branch have proceeded, in the framework of the Action «Promotion of Business Excellence in the Energy Sector» of the Operational Programme for Competitiveness (Community Support
Framework 2000-2006), in a coordinated and integrated effort
of addressing their fundamental R&D needs through cooperation agreements with the Laboratory. The main objective of this
activity is the preparation of the companies to meet the requirements posed by the introduction, on a European level, of
the energy product certification, with particular reference to the
solar thermal products and thermal storage systems .
The activities that were included in the particular project mainly concerned:
• The elaboration of optimization proposals for the manufactured products, so that a specified quality level is
attained, with regards to their energetic efficiency and reliability.
• The full energetic characterization of the manufactured solar
thermal collectors and systems according to the new European Standards, in view of their Certification perspective
under Solar Keymark.
• The characterization of the thermal- hydraulic behavior of
the thermal storage devices, taking into account their labeling
requirements in the
framework of the
relevant Community Directive.
• The provision of specialized technical assistance with regards to the
organization of their manufacturing procedure, aiming at the improvement of the products manufactured.
• In the course of 2009, the Laboratory has completed the R&D activities that were undertaken within the present project.
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2) Provision of Specialized Scientific and Technical Services in the Renewable
Energy Source Sector
SESL presents a long-standing tradition on the Provision
of Specialized Scientific Services, as a consequence of
the tight relations the Laboratory has conducted with the
respective industrial sectors. The Service Provision is not
considered by the Laboratory as a sideline activity but,
on the contrary, it underlies the convergence of the research potential of the Laboratory with the need for solving specialized problems of the productive sector, taking
into consideration the weak development of research activities within the local industry.
The provision of specialized scientific services to the industry represents a realistic and strategic choice, through
which the Laboratory seeks stimuli for research, connection to the productive sector and funding resources,
while the productive sector anticipates effective and reliable services. In this regard, the provision of services supports the development of an autonomous research strategy, while offering feedback to the Laboratory in providing services of advanced scientific standards.
Within this framework, the Laboratory:
• Provides accredited (according to ΕΝ ISO/IEC 17025)
services for the performance and qualification testing
of solar collectors, performance characterization of
solar thermal systems, and determination of thermal
resistance of thermal insulation materials.
• Provides specialized, non-standardized services into
sectors where the industry requirements impose the
design and implementation of measuring equipment
with special specifications (measurement of thermalinsulating characteristics in non-typical geometries,
measurement of optical properties, long distance
measurement of energy efficiency, etc).
• Presents the infrastructure and know-how for the provision of optimized energy design services for solar thermal collectors and systems, through the elaboration of experimental as well as numerical approaches.
• Exploits the infrastructure and the technological know-how it has acquired for the development of new or for
the optimization of existing energy products and services, on behalf of enterprises or institutions.
The services of the Laboratory have benefited several enterprises and organizations in Greece, as well as abroad
(Germany, Bulgaria, Cyprus, China, Israel, etc).
During the year 2009, the Laboratory has significantly
upgraded its infrastructures, by also introducing in its
field of services the energy characterization of indirectly
heated storage tanks and heat exchangers, extending
thus its activities onto another important sector, that of
heat storage.
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3) Optimization of agricultural-product dryers utilizing solar energy
The present project was implemented in the period 2005-09 within the framework of the “Reinforcement Programme of Human Research Manpower” (PENED) and co-financed by National and Community Funds (25%
from the Greek Ministry of Development-General Secretariat of Research and Technology and 75% from E.U.European Social Fund).
The work belongs to the general field of Solar-assisted Mechanical Drying and was focused on Convective Drying processes. It comprised a
computational and experimental investigation of an
agricultural product dryer, with emphasis on the
transport phenomena in the drying chamber, while
the thermal source (solar collector) was considered
given. In the theoretical investigation, numerical simulations of flow and heat/mass transport during drying were carried out, aiming at obtaining insight into
how the flow phenomena influence the drying
process. A diffusion model based on Luikov’s theory
was considered for the solid product subject to drying, coupled with a fluid solver for the air flow and
based on the finite-volume method. The model allowed also for computations within the solid product alone with
suitable external boundary conditions, apart from a coupled fluid-solid solution. In the latter case the modeling
approach is characterized as conjugate and is suitable for flows with time-varying conditions and for naturalconvection type (passive) dryers.
For the first set of computations, a configuration based on the experimental setup was formulated. More specifically, the flow around a layer of the product to be dried was considered, with a simplification of its geometric
characteristics in the form of a rectangular, solid body. This was placed along the central axis of a rectangular
channel (drying chamber) and it was investigated how flow phenomena such as separation zones, blockage effect, vortex shedding etc. influence the transport coefficients. An attempt to suppress undesirable flow separation, for instance through flow dividers upstream of the body, was also undertaken and its influence on the
drying rate was studied. Furthermore, and since more than one tray with the drying product are usually placed
inside real-scale industrial dryers, the numerical investigation was extended by considering two solid bodies
(blunt plates) interacting with one another, at various relative positions, whereby it was evaluated which placements are the most favorable in terms of flow phenomena and heat/mass transport coefficients.

In addition, measurements were conducted in an experimental-scale solar dryer driven by a solar collector with
evacuated tubes for a series of agricultural products (apples, carrots, apricots). Quantities such as diffusivities,
drying rates, efficiency factors were evaluated from the measurements, in an attempt to provide, combined with
the computational results, a more complete picture of the drying processes. The findings of the present work
may become valuable in the effort of optimizing the design of a drying chamber, for instance, by ensuring aerodynamic effects favorable to drying during the operation of the dryer.
During 2009 the modeling procedure was completed with the consideration of multiple bodies of the drying
product and the major part of the experimental investigation was carried out.
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4) Quality Assurance in solar thermal heating and cooling technology - keeping track with recent and upcoming developments (QAiST)
The scope of this European Project is to elaborate solutions for the problems related to the further penetration
of solar thermal energy technologies, mainly as regards the quality assurance and the performance of the solar
thermal products and installations. The ultimate goal for the longer term is to improve the confidence of potential
users to the solar thermal energy products, through the flexible, reliable and effective characterization of the involved technologies on a qualitative basis, as well as regarding their energy performance. The implementation
of the Project is carried out by the most significant European Laboratories, active in the field of solar thermal energy, in collaboration with manufacturers and accreditation bodies.
Main element of this effort is the elaboration of new standards and the improvement of the existing ones, towards
the improvement of the reliability of the test results, the
integration of the most recent technological achievements and, mainly, the strengthening of accreditation as
a tool for the objective evaluation of the products. The
long term objective of the QAiST project is to prepare the
quality assurance framework so that the European solar
thermal heating and cooling industry can sustainably contribute to the targets agreed by the Member states (20%
of RES by 2020) and become a technological world
leader.
Major expected outputs and Results are:
• Clarification on durability and reliability requirements
in the existing European standards for solar thermal
products
• Continued assured quality of testing laboratories
• Harmonized approach on Function & Yield Control for
large solar thermal systems
• Reduced testing costs for solar domestic hot water systems being part of a common “system family”
The ultimate goals for the longer term are: Speeding-up of broad market penetration of solar thermal products
through the removal of trade barriers and the general acceptance of the Solar Keymark and increase in the share
of quality products in the solar thermal market, Increase of the uptake of new technologies and stimulation of
new collector and system designs and materials
In 2009 the main activity of the consortium and SESL concentrated on the identification of the present situation
regarding mainly the effectiveness and potential problems related to the implementation of the relevant standards
and quality assurance mechanisms, in order to determine the upcoming project activities.
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Education
PHD Theses in Progress
1. Essam Mohamed, “Application of electric power generation technologies from renewable energy sources for
sea-water desalination by means of reverse osmosis”, Agricultural University of Athens, Department of Natural Resources and Agricultural Engineering.
2. George Panaras, “Theoretical and experimental investigation of a solar solid desiccant air conditioning system”,
Aristotle University of Thessaloniki, School of Engineering, Department of Mechanical Engineering.
3. Chryssovalantoy Lamnatou, “Development and Energetic Optimization of an Autonomous Dryer for agricultural products using Solar Energy ”, Aristotle University of Thessaloniki, School of Engineering, Department of Mechanical Engineering.
4. Kaloudis Efstathios, “Simulation of Turbulent Flow and Heat Transfer in Solar and other Energy Systems”,
University of Patras, School of Engineering, Department of Mechanical and Aeronautical Engineering.
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THERMAL HYDRAULICS AND MULTIPHASE FLOW LABORATORY (THEMLAB)
Head: C. Housiadas

Personnel
Researchers

1

Dr Christos Housiadas (Reasearch Director)
Post Doc Researchers

2

Dr Panayotis Nfeofitou
Dr Vassilios Ganis
PhD Students

2

Mr Evagelos Makris
Ms Marika Pilou

Overview
THEMLAB, created in 2006, is exploiting the longstanding experience of INT-RP in the field of Thermal–Hydraulics and Multiphase Flows and shapes them according to the needs and challenges of current R&D applications requiring similar scientific know-how. THEMLAB conducts basic and applied research covering seemingly
distant and diverse topics such as nuclear safety, nanotechnology and health sciences. This is achieved by taking advantage of common underlying physical phenomena: we are developing quite versatile, common methods and corresponding tools for the numerical simulation of multiphase flows. The focus is on dispersed
multiphase flows (aerosol flows) and computational fluid mechanics. With such “in-silico” investigations we are
able to provide scientific knowledge to a broad range of current applications, in fields like nuclear safety, industrial hygiene, environmental health, aerosol medicine, bio-fluid mechanics.
The basic equipment of the Laboratory is computing infrastructure. An advanced IBM computer cluster (CPU
farm) is in operation since 2007, named THALES (THermofluid & Aero-bio-colloidal Large-scale Engineering
Simulations). THALES is intended to serve primarily as a computational fluid dynamics (CFD) platform. However,
the cluster is designed to serve the needs of not only the THEMLAB laboratory, but also of the Institute. During
2008 the computing infrastructure was upgraded by adding new servers and now THALES permits about 160
parallel processes. Besides an improvement in our infrastructure, during 2008 we succeeded in consolidating
our activities in the strategic R&D area of engineered nanoparticles health effects. This was achieved by our participation in two new FP7 projects.

Objectives
Research and Development of methodology and associated software tools in the areas of:
• Reactor Safety
• Aerosol Flows
• Multiphase Systems
• Scientific Computing
• Computational Fluid Dynamics
• Bio-fluid Mechanics
• Fundamental Fluid Mechanics
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R & D Activities
1) Health and environment
For the last 4 years THEMLAB has been involved in a project aiming at protecting the health of populations and
individuals and at policies need to integrate environmental and health issues, called Health and Environment Network (HENVINET). The aim of HENVINET is to support such informed policy making. HENVINET will review,
exploit and disseminate knowledge on environmental health issues based on research and practices, for wider
use by relevant stakeholders. Further, it will lead to validation of tools and results with emphasis on the four priority health diseases of the European Environment and Health Action Plan (EHAP) 2004-2010, and will provide
structured information overview that may be utilised by other actors relevant to Environment and Health Strategy. Building on previous research and policy initiatives such as AirNET, CLEAR, PINCHE, INTARESE and SCALE,
HENVINET will collect, structure and evaluate material and present it in a consistent manner, which will lend itself to transparency and identification of knowledge gaps. HENVINET will establish an overview of results, activities, projects and tools existing in Europe and will promote stakeholder networking through workshops and
annual project meetings. Knowledge, best practices and decision support tools will be reviewed to allow wider
exploitation by the relevant stakeholders such as policy makers. Recognizing that dissemination of knowledge,
best practices and decision support tools is crucial in supporting the implementation of the EHAP, the project
will define ways to disseminate information in collaboration with main stakeholders, with emphasis on the needs
of users of information, more than of those producing it. To allow for efficient data gathering, information exchanges, and targeted dissemination, the project will utilise state-of-the-art Internet solutions and methodologies. To further promote interactions with stakeholders and relevant international organisations, an external
advisory group will be set up.
The task of THEMLAB within HENVINET in 2009 aim was to identify relevant ongoing and recently completed
research projects (at national, European and international level) focused on the realisation of Decision Support
Tools (DSTs) (software and methodologies) for improving the effectiveness of policies and measures for environment and health. Special attention is given to the 4 priority diseases identified in the European EHAP (Environment and Health Action Plan) , and to identify DSTs currently used by administrations in Europe.
Furthermore it was the identification and evaluation of available decision support tools i.e.:
• Identification of relevant contacts on available DSTs for planning measures and policies on Environment and
Health;
• Distribution and statistical process of specific questionnaires for gathering information on the available DSTs
and studies done with available data
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2) Development of methodology for alternative testing strategies for the assessment of the toxicological profile of nanoparticles used in medical diagnostics
From 2008 THEMLAB participates actively in the NanoTEST project (FP7-HEALTH-2007-A, Project Number:
201335, Starting Date: 1/04/2008, Duration: 42months).
The overall aim of this project is to develop alternative testing strategies and high-throughput toxicity-testing protocols using in vitro and in silico methods which are essential for the risk assessment of nanoparticles (NPs) used
in medical diagnostics. To be able to achieve this ambitious goal specific aims of NanoTEST are:
• To define parameters describing properties of NPs, and to carry out particle characterization.
• To study specific and nonspecific interactions of NPs with molecules, cells and organs and to develop
in vitro methods, in order to identify the toxicological potential of NPs.
• To validate in vitro findings in short-term in vivo models, to study manifestation of particle effects in animals and humans, and to assess individual susceptibility in the response to NPs.
• To perform Structure-Activity modelling and physiologically-based pharmacokinetic (PBPK) modelling of
NPs.
• To adapt the most advanced and promising assays for high-throughput automated systems and to prepare for validation by ECVAM.
A better understanding of how properties of NP define their interactions with cells, tissues and organs in exposed
humans and animals is a considerable scientific challenge but one that must be addressed if there is to be safe
and responsible use of biomedical NPs. Whilst it is not possible to consider all organs which may be potentially
affected by exposure to medical NPs, we intend to consider a range of representative organs and to define representative cell lines of these organs for use within NanoTEST. A multidisciplinary approach is required to achieve
these objectives and hence a consortium has been developed with a wide range of expertise in relevant areas
including toxicological, physiological, chemical, experimental and mathematical sciences.
THEMLAB contributes in the 4th
Work Package of the project both as
a coordinator and by developing
Physiologically Based Pharmacokinetic (PBPK) computational models
for NPs. Up to now our efforts have
been focused on the possibility of
formulating a simple compartmentbased model to describe the bio-distribution of inhaled NPs. The
outcome of this study is a mathematical tool (in the form of interconnected FORTRAN modules)
permitting to relate inhalation exposure with internally delivered biological doses.
We have already started working on the second stage, i.e. the employment of computational fluid-particle dynamics to analyze the behaviour of nanoparticles in the respiratory and cardiovascular system.
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3) Europe-wide Cooperation and Coordination in the Study of the Health and Environmental Impact of Nanomaterials
THEMLAB is involved in the FP7 project NanoImpactNet (FP7-NMP-2007-CSA-1, CSA Project No 218539, Starting Date: 1/04/2008, Duration: 48months).
The objective of the NanoImpactNet co-ordination action is to create a widely supported scientific basis to ensure the safe and responsible development of engineered nanoparticles and nanotechnology-based materials and
products, and to support the definition of regulatory measures and implementation of legislation in Europe. This
framework includes a strong two-way communication, which will ensure efficient dissemination of information
to the various stakeholder groups (notably the European Commission, industry and SMEs, and the general public) while at the same time obtaining input from these groups about their needs and questions.
By combining excellence in research with open communication, NanoImpactNet aims to:
• Develop a framework for the (intermediate and final) critical evaluation of methods, protocols and results
of research supported by the FP5, FP6 and FP7 programs, as well as national funding agencies.
• Guide the development of best practice to ensure that studies are comparable in terms of basic parameters such as particle type, cell types, dispersion and characterization protocols and appropriate testing
methodologies.
• Enhance scientific output through better cross-talk and coordination between European scientists and research projects, identifying knowledge gaps and research strategies to address them.
THEMLAB contributes in the 2nd and 3rd Work Packages of the project. The objective of the former is to devise
protocols and strategies for investigation of nanomaterial exposure, hazard and hence risk in the environment,
and to integrate this new area of research with existing areas of established research from which it can learn.
The goal of the 3rd Work Package is to promote the development of a conceptual framework for life cycle analysis, risk assessment and an integrated impact assessment of the environmental and human health of nanomaterials (primarily nanoparticles), including the specification of the necessary tools, indicators and information
requirements. Moreover, it aims to promote the development of methods, tools and indicators for assessing the
link between source, exposure, dose, health effect and policy response, taking into account aspects, such as susceptible groups, multiple exposures, health outcomes, and uncertainties in the assessment process. Our laboratory team participates actively to the workshops organized in these fields and assist to the organization of
these events when needed.

Education
Doctoral Dissertations in progress
M.Pilou, “Investigation of interactions between particles and flowing biofluids”, PhD Thesis, School of Mechanical Engineering, National Technical University of Athens.
E.Makris, “Numerical Simulation of micro-nano particle dynamics, in inner flows in complex geometries”, PhD
Thesis, School of Mechanical Engineering, National Technical University of Athens.
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HEALTH PHYSICS & ENVIRONMENTAL HEALTH LABORATORY (HPEHL)
Head: Gabriel E. Pantelias

Personnel
Researchers and Specialised Scientific Personnel

3

Dr Gabriel Pantelias (Research Director)
Dr Constantina Sambani (Research Researcher)
Dr Kalliopi Manola (Associate Researcher)
Post Doc Researchers

1

Dr Vassiliki Chatzi
Technical Scientific Personnel
Ms Katarzyna Barszczewska
Mr Vassilios Politis
Ms Christianna Stavropoulou
Technical Personnel
Ms Anthi Vassilaki
Ms Paraskevi Diamantopoulou
Ms Marina Kalomoiraki
Ms Maria Margariti
Mr Panayotis Nakopoulos
Mr Stavros Chouvardas
PhD Students

3

12
Ms Domna Pantelia
Mr Epameinondas Papaioannou
Ms Kalliopi Stauropoulou
Ms Ioanna Tsalikidi
Mr Christos Charmesizis
Ms Nicolitsa Carvela
3

Mr Vassilios Georgakakos
Ms Sofia Zachaki
Ms Maria Karakosta

Overview
Since the early days of its foundation in 1960, the Health Physics & Environmental Health Laboratory (HPEHL)
gives proper and continuous recognition to problems related to all potential radiation induced health hazards.
Specifically, HPEHL provides operational health physics services related to the Radiation Protection Program in
NCSR “D” and the evaluation of radiation overexposures and radiation accidents in general, by means of biological dosimetry methods. Research activities involve the use of radiation and cancer cytogenetics, molecular
genetics and radioisotope methodologies to study questions of basic and applied research in radiation protection, radiobiology, cancer genetics and radioactive waste management. In addition, based on its expertise in radiation protection, radiation biology and cancer cytogenetics, HPEHL offers specialized services for the calibration
of radiation survey meters, for the development of individualized protocols for radiotherapy treatment and for
the diagnostic cytogenetic evaluation of patients with hematological neoplasms.
HPEHL has been the reference laboratory of the Greek Atomic Energy Commission and the International Atomic
Energy Agency (IAEA) for biological dosimetry and the evaluation of absorbed doses in cases of radiation accident, as well as for standardization of state of the art methodologies applied for biodosimetry purposes. It is the
National Reference Laboratory for the cytogenetic characterization of myelodysplastic syndromes of the Hellenic
Society of Hematology, a full participant of the EU NoE “European LeukemiaNet” and the COST Action BM0801
(EuGESMA).
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Objectives
Research and Development of methodologies in the areas of:
• Radiobiology: Elucidation of the mechanisms underlying the biological effects of ionizing radiation. Genetic
susceptibility to radiosensitivity and carcinogenesis.
• Biodosimetry: Development of methodologies for absorbed dose and radiation risk estimation using chromosomal aberrations in human peripheral blood lymphocytes.
• Radiation Protection: Development of cytogenetic methodologies to detect increased radiosensitivity and cancer proneness for evaluation of radiation accidents and the individualization of radiotherapy protocols.
• Cytogenetics of hematological neoplasms: a) Identification of chromosome aberrations in Greek patients; b)
Exploration of genomic rearrangements to uncover critical pathogenetic mechanisms.
• Environmental Health: a) Characterization of genetic rearrangements following exposure to genotoxic agents;
b) Inter-individual differences in disease susceptibility.
Recent Research and Development actions have been focused in the:
• Development of a new cytogenetic methodology for the identification of persons with increased radiosensitivity and genetic predisposition to cancer, as well as for the individualization of radiation therapy protocols
for cancer treatment.
• Development of a new experimental methodology based on cell fusion and premature chromosome condensation for the investigation of radiation-induced cytogenetic effects in bystander non-irradiated cells (bystander effects).
• Characterization of genomic rearrangements in hematologic neoplasms by modern molecular cytogenetic
methodologies.
• Identification of polymorphisms of detoxifying genes as predisposing factors a) for diseases of the nervous system and b) for the formation of certain chromosome aberrations of hematologic malignancies (e.g. exposure
specific).
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R & D Activities
1) Effect of individual radiosensitivity on absorbed dose and risk estimation
Increased yield of chromatid breaks obtained following in vitro G2-phase lymphocyte irradiation has been used
as a biomarker for individual radiosensitivity assessment, and mutations of genes encoding DNA repair pathways
is generally accepted as the main mechanism involved. However, experimental evidence suggests that genes facilitating DNA-damage recognition and G2-checkpoint activation after irradiation as well as cdk1/cyclin B activity during the G2- to M-phase transition are perhaps the most important determinants of radiosensitivity. Since
it is well established that increased radiosensitivity is linked to cancer predisposition, we ask the question
whether individual radiosensitivity has an effect on absorbed dose and risk estimation based on standard calibration curves used by biodosimetry laboratories. Towards this goal the inter-individual variation in chromosomal radiosensitivity was measured in 70 blood donors using the individual radiosensitivity parameter (IRP),
which predicts at individual level the G2-checkpoint potential to facilitate DNA damage recognition and repair
of radiation-induced chromosomal damage during G2- to M-phase transition.

According to the IRP values and the experimental procedures that we reported recently, the blood donors were
classified as: highly radiosensitive, radiosensitive, normal, radioresistant and highly radioresistant. Based on this
classification, peripheral blood lymphocytes from 20 donors exhibited differences in their intrinsic G2- chromosomal radiosensitivity and belonging, therefore, into different radiosensitivity groups, were irradiated at G0phase with 0.2, 0.5, 1, 2, 3, 4 and 6 Gy. Following standard biodosimetry procedures, 20 dose-response curves
were constructed. For a given dose no statistically significant differences between the donors in the yield of radiation induced chromosome aberrations (dicentric chromosomes and centric rings) were observed.

A

B

C

D

Cytogenetic endpoints used for absorbed dose (dicentric chromosomes) (A)
and radiosensitivity estimation at the individual level (chromatid breaks) (B, C, D).
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Results demonstrate that standard calibration curves constructed for biodosimetry by irradiation of peripheral
blood lymphocytes at G0-phase are not influenced by the variability in radiosensitivity of the selected blood
donors. Therefore, a standard calibration curve can be used for biological dosimetry purposes for both radiosensitive and radioresistant donors, independently of their IRP status, in agreement with the model proposed
by Pantelias and Terzoudi, Mutat Res, 2010, in press.
Given that chromosomal radiosensitivity is closely related to genetic predisposition to cancer, in addition to absorbed dose estimation the evaluation of radiosensitivity of the exposed individual is of great importance for risk
estimation, triage and medical management of radiation exposure.

2) Karyotyping, molecular cytogenetics and genotyping in hematological neoplasms
Clonal recurrent chromosome abnormalities in hematological malignancies are the hallmark of the disease and
are routinely used in the patient management in terms of diagnosis, prognosis, disease monitoring, and risk
stratification. They are involved in disease mechanism and are considered as an independent predicting factor
of disease evolution and clinical outcome. In HPEHL, bone marrow samples of patients with hematologic malignancies (~3000 per year) are routinely cytogenetically analyzed for both diagnostic and follow-up evaluation.
The samples are received from all Greek hospitals. Cytogenetic material, genomic DNA and viable cells are
anonymously classified and stored. Moreover, cytogenetic results (karyotype description and images) and patients’ characteristics are electronically filed. Stored material is further used for genetic/genotypic and molecular cytogenetic (FISH) analyses and has been proved valuable for retrospective and collaborative studies. These
studies contribute to elucidating pathogenetic processes.

Towards accreditation according to ISO 15189 standards, HPEHL has significantly improved technological
approaches in both its research projects and provision of services.

Models for pathogenesis of several human cancers imply the role of cumulative genetic and xenobiotic environmental factors in genetically predisposed individuals. The mechanisms responsible for the initiation of multistep carcinogenesis include nuclear and mitochondrial DNA mutations by carcinogen-DNA adducts, oxygen free
radical formation and defective DNA repair. There is increasing evidence that both DNA repair and detoxification are involved in the initiation and maintenance of genomic instability, resulting in premalignant and cancer
lesions. As it has been suggested, individuals with reduced ability to metabolize carcinogens are at increased risk
of cancer.
Polymorphic variants in genes encoding enzymes that metabolize environmental toxins are now studied as potential predisposing factors for cancer. Human glutathione S-transferase (GST) T1, M1 and P1 are a multigene
family and play an important role in the detoxification of toxic carcinogens, such as organophosphates (including pesticides), polycyclic aromatic hydrocarbons and pharmaceutical drugs, such as alkylating agents, anthra-
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cyclines and cyclophosphamide metabolites. The genes coding for the GST isoforms are polymorphic in humans with mutations conferring reduced catalytic activity of the enzymes. The frequency of homozygous deletion genotypes of GSTT1 and GSTM1 varies by ethnicity. GST polymorphisms have been associated with a high
risk for a variety of neoplastic disorders, including lung, skin and hematological cancers. Moreover, associations
between GST polymorphisms and susceptibility to neurological diseases have been also described. The NADPHquinone oxidoreductase (NQO1) is involved in the bioactivation of chemical carcinogens, including polycyclic
aromatic hydrocarbons, and are implicated in benzene-associated hematotoxicity. The mutated polymorphism
C609T of NQO1 variably reduces, or even abolish, the enzymatic activity. Polymorphisms within the GSTs and
NQO1 genes can modify individual response to toxic exposures. The corresponding detoxification pathways
seem to play an important role in cancer pathogenesis.
To test this hypothesis, case-control studies on large series of Greek patients with hematological neoplasms
have been conducted, in order to evaluate the pathogenetic potential of the genotypes of GSTs, CYP1A1 and
NQO1. Next, combined variant polymorphisms will be considered in relation to cytogenetic aberrations of certain prognostic significance.

Education
PhD Theses in Progress
1. Georgakakos Vassileios, “Molecular cytogenetics of acute leukemias”. National & Capodistrian University of
Athens, School of Medicine.
2. Karakosta Maria, “Conventional and molecular cytogenetics in patients with Chronic Lymphocytic Leukemia”.
National & Capodistrian University of Athens, School of Medicine.
3. Zachaki Sophia-Urania, “Cytogenetics, genetic polymorphisms of detoxification genes and methylation in
Myelodysplastic Synndromes”. National & Capodistrian University of Athens, School of Medicine.

MSc Thesis
1. Karachristou Ioanna, “Radiation risk and individual radiosensitivity estimation, based on chromatic breaks in
G2 phase of peripheral blood lymphocytes” University οf Ioannina, Postgraduate Course On Medical and Radiation Physics, 2009.
2. Daraki Ageliki, “Conventional and molecular cytogenetic study of patients with de novo and secondary acute
myeloid leukemia” National & Capodistrian University of Athens, School of Biology, Postgraduate Course on
Biological Applications in Medicine.

Diploma Theses
1. Kalntremtziou Maria, “Cytogenetic analysis of pediatric patients with acute myeloid leukemia”. National &
Capodistrian University of Athens, School of Biology, 2009.
2. Tsoga Eleni, “Absorbed dose estimation using biodosimetry: influence of intrinsic radiosensitivity of exposed
individuals and time interval of lymphocyte culturing in the standardization of the method”. National &
Capodistrian University of Athens, School of Biology, 2009.
3. Nikitaki Zaharenia, “Study on the assessment of ionizing radiation absorbed doses and investigation of G2chromosomal radiosensitivity fluctuations among individuals”. National Technical University of Athens, School
of Applied Mathematical and Physical Sciences, 2009.
4. Glytsou Christina, “Conventional and molecular cytogenetic study of patients with chronic lymphocytic
leukemia”. National & Capodistrian University of Athens, School of Biology.
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1. Nuclear Research Reactor Laboratory (NRRL)
1. PEER-REVIEWED JOURNALS
1. K. Mergia, M. Grattarola, C. Gualco, S. Messoloras and M. Hofmann, “Residual Stress Measurements on
Mo/Cu and Mo/CuCrZr tiles using neutron diffraction”, Advanced Materials Research, 59 (2009), 299-303.
2. N. V. Moutis, C. A. Himenez, Th. Speliotis, X. A. Azpiroz, and K. Mergia, “Graphite – Nimonic alloy brazing”,
Advanced Materials Research, 59 (2009), 209-213.
3. Apostolopoulos, G.; Mergia, K. & Youtsos, A., 'Neutron scattering techniques as a tool for nondestructive
testing', International Journal of Microstructure and Materials Properties 4 (2009) 19--33.
4. Mergia, K.; Liedtke, V.; Speliotis, T.; Apostolopoulos, G. & Messoloras, S., 'Thermo-Mechanical Behaviour of
HfO2 Coatings for Aerospace Applications', Advanced Materials Research 59 (2009) 87--91.
5. Tsoutsou, D.; Apostolopoulos, G.; Galata, S.; Tsipas, P.; Sotiropoulos, A.; Mavrou, G.; Panayiotatos, Y. & Dimoulas, A. , 'Stabilization of a very high-k tetragonal ZrO2 phase by direct doping with germanium', Microelectronic Engineering (2009).
6. Tsoutsou, D.; Apostolopoulos, G.; Galata, S.; Tsipas, P.; Sotiropoulos, A.; Mavrou, G.; Panayiotatos, Y.; Dimoulas, A.; Lagoyannis, A.; Karydas, A. & others, 'Stabilization of very high-k tetragonal phase in Ge-doped
ZrO films grown by atomic oxygen beam deposition', Journal of Applied Physics 106 (2009) 024107.
7. Tzika F., Kontogeorgakos D., Vasilopoulou T and Stamatelatos I.E. “Application of the Monte Carlo Method
for the Calibration of an in situ gamma spectrometer”, Applied Radiation and Isotopes,
doi:10.1016/j.apradiso.2009.11.023.
8. Papadokostaki K.G., Savidou A., “Study of leaching mechanisms of caesium ions incorporated in Ordinary
Portland Cement”, Journal of Hazardous Materials, 171 (2009) 1024–1031.
9. M. Varvayanni, P. Savva, N. Catsaros, M. Antonopoulos-Domis. “Ηοmogeneous zones definition in deterministic codes and effect on computed neutronic parameters”, Annals of Nuclear Energy, 36, 567-574, 2009.
10. M. Varvayanni, P. Savva, N. Catsaros, M. Antonopoulos-Domis. “Effect of Reactor Fuel Enrichment on
Gamma Heating of Irradiated Samples”, IEEE Transactions on Nuclear Science, 56, 3764-3767, 2009.
11. N. Catsaros, B. Gaveau, M. Jaekel, J. Maillard, G., Maurel, P. Savva, J. Silva, M. Varvayanni, Th. Zisis. “Criticality qualification of a new Monte Carlo code for reactor core analysis”, Annals of Nuclear Energy, 36,
1689-1693, 2009.
12. M. Varvayanni, P. Savva, N. Catsaros. ”Control rod worth calculations using deterministic and stochastic
methods”, Annals of Nuclear Energy, 36, 1718-1725, 2009
13. M. Varvayanni, N. Catsaros, M. Antonopoulos-Domis. “Estimation of Irradiated Control Rod Worth”, Annals
of Nuclear Energy, 36, 1706-1710, 2009

2. PEER-REVIEWED CONFERENCE PROCEEDINGS
1. D. Lafatzis and K. Mergia, “Oxidization behaviour of amorphous SiC coatings”, Proceedings of the 6th International Workshop on “Nanosciences & Nanotechnologies” (NN09), Thessaloniki, Greece, 16-18 July 2009.
2. I. López-Galilea, A. Muniategui, C. García-Rosales, Th. Speliotis, K. Mergia and V. Liedtke, “Mechanisms of
oxidation protection of C/SiC/B4C composites up to 1500°C”, Carbon conference, Biarritz, June 2009.
3. N. Moutis, C. Jimenez, K. Mergia, T. Speliotis, X. Aspiroz, S. Messoloras, “Brazing of Nimonic superalloy to
Cf/C and Cf/SiC ceramic composites”, 6th International Conference on High Temperature Capillarity, HTC2009, Athens, 6-9 May 2009.
4. F.Tzika, D. Kontogeorgakos, T. Vasilopoulou, I. E. Stamatelatos, “Application of the Monte Carlo method for
the calibration of an in situ gamma spectrometer”, ICRM2009, Bratislava 7-11 September 2009.
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5. F. Tzika, T. Vasilopoulou, I.E. Stamatelatos, “Methodology for Large Sample Neutron Activation Analysis of
Cultural Heritage Objects”, TECHNART 2009, Athens, Greece, 27-30 April 2009.
6. A. Savidou, I. E. Stamatelatos, “Application of the Monte Carlo Method to Verify Clearance of Pipes at the
Greek Research Reactor”, International Symposium on Release of radioactive Materials from Regulatory Requirements: Provisions for Exemption and Clearance, Wiesbaden Germany, 21-23 September 2009

3. WORKSHOPS
1. G. Apostolopoulos, K. Mergia, S. Messoloras, A. Lagogiannis, V. Nousiou, E. Devlin “Structural & Transport
properties of FeCr alloys”, Workshop on Multiscale Modelling of FeCr Alloys for Nuclear Applications,
CIEMAT, Madrid.
2. J. Marcos, C. Jimenez, ,N. Moutis, X. Azpiroz and K. Mergia, “TPS joining technologies”, ESA Workshop on
Aerospace EMC, Florence, 30 March – 1 April 2009.
3. F. Tzika, S. Valakis, D. Kontogeorgakos, V. Maragkos, S. Hatzidakis, ‘Removal of GRR-1 Radioactive Pool Internals’ 4th Planning and Review Meeting "Support in Planning the Decommissioning of Research Reactors",
(IAEA REGIONAL TC PROJECT RER/3009), NCSR “Demokritos”, Athens, Greece, 1-3 December 2009.
4. D Kontogeorgakos, F. Tzika, I. E. Stamatelatos ‘Neutron Activation Study of GRR-1 Core Grid Plate’ 4th Planning and Review Meeting "Support in Planning the Decommissioning of Research Reactors", (IAEA REGIONAL
TC PROJECT RER/3009), NCSR “Demokritos”, Athens, Greece, 1-3 December 2009
5. A. Savidou, “Decommissioning Planning and Implementation in Greece”, Workshop on Decommissioning
Technologies”, Karlsruhe Research Centre, Germany, 6-10 July 2009.
6. S. Valakis, F. Tzika, A. Savidou, ‘Decommissioning of the GRR1 Old Delay Tank’ 4th Planning and Review
Meeting "Support in Planning the Decommissioning of Research Reactors", NCSR “Demokritos”, Athens,
Greece, 1-3 December 2009.
7. C. Potiriadis A. Savidou, “Greek Regulatory Framework Concerning the Decommissioning of GRR-1”, 4th
Planning and Review Meeting “Support in Planning the Decommissioning of Research Reactors”, Athens,
Greece, 1-3 December 2009.
8. A. Savidou, “GRR-1 Primary Cooling System Decommissioning Overview & Schedule”, 4th Planning and Review Meeting “Support in Planning the Decommissioning of Research Reactors”, Athens, Greece, 1-3 December 2009.
9. A. Savidou, I.E. Stamatelatos, Application of the Monte Carlo Method to Verify Clearance of Pipes at the Greek
Research Reactor, 4th Planning and Review Meeting “Support in Planning the Decommissioning of Research
Reactors”, Athens, Greece, 1-3 December 2009.
10. A. Savidou, I. Gikas, S. Aggelou, Preliminary Radiological Characterization of GRR-1 Primary Cooling System by In Situ Gamma Ray Spectrometry, 4th Planning and Review Meeting “Support in Planning the Decommissioning of Research Reactors”, Athens, Greece, 1-3 December 2009.
11. S.E. Chatzidakis, E.V. Maragos, I.E. Stamatelatos, I.A. Papazoglou, “Modernization and refurbishment of the
Greek Research Reactor Confinement, Primary Cooling System and I&C systems”, Technical Meeting on Research Reactor Modernization and Refurbishment, IAEA, Vienna, 5-9 October 2009
12. Stamatelatos IE, Large Sample Neutron Activation Analysis of heterogeneous Samples, 1st Research Coordination Meeting of IAEA CRP on Application of Large Sample Neutron Activation Analysis for Inhomogeneous Bulk Archaeological Samples and Bulk objects, IAEA, Vienna, Austria, 19-23 January 2009
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4. SCIENTIFIC REPORTS
1. K. Mergia, G. Apostolopoulos, and S. Messoloras, “Structural characterisation of model FeCr alloys”, Fusion
RTD Activities, Association EURATOM – Hellenic Republic, Annual Report 2008, copyright 2009.
2. K. Mergia, G. Apostolopoulos, E. Devlin, and M. Gjoka, “Magnetisation and Mössbauer measurements on
model FeCr alloys”, Fusion RTD Activities, Association EURATOM – Hellenic Republic, Annual Report 2008,
copyright 2009.
3. G. Apostolopoulos, K. Mergia, A. Lagogiannis, and S. Messoloras, “Preparatory work for resistivity recovery
measurements of irradiated Fe-Cr alloys”, Fusion RTD Activities, Association EURATOM – Hellenic Republic,
Annual Report 2008, copyright 2009.
4. N. Moutis, K. Mergia, and T. Speliotis, “Optimisation of SiC deposition on ODS-Eurofer steels by rf magnetron sputtering technique”, Fusion RTD Activities, Association EURATOM – Hellenic Republic, Annual Report 2008, copyright 2009.
5. D. Kontogeorgakos, I.E. Stamatelatos, “Evaluation of neutron field characteristics at GRR1 irradiation devices”,
Fusion RTD Activities, Association EURATOM – Hellenic Republic, Annual Report 2008, copyright 2009.
6. F. Tzika, T. Vasilopoulou, I.E. Stamatelatos, “Efficiency characterization of coaxial high purity germanium semiconductor detectors using the MCNP code”, Fusion RTD Activities, Association EURATOM – Hellenic Republic, Annual Report 2008, copyright 2009.
7. T. Vasilopoulou, F. Tzika, I.E. Stamatelatos, “Comparison of Monte Carlo codes MCNP and PENELOPE for
gamma ray efficiency characterization of high purity germanium semiconductor detectors”, Fusion RTD Activities, Association EURATOM – Hellenic Republic, Annual Report 2008, copyright 2009.
8. I.E. Stamatelatos, F. Tzika, “Evaluation of induced activity and gamma dose rate levels in EUROFER-97”, Fusion RTD Activities, Association EURATOM – Hellenic Republic, Annual Report 2008, copyright 2009.
9. F. Tzika and I.E. Stamatelatos, “ Monte Carlo model of a gamma spectrometry system for in situ assessment
of induced activity at fusion reactor components”, Fusion RTD Activities, Association EURATOM – Hellenic
Republic, Annual Report 2008, copyright 2009.
10. K. Mergia, M. Grattarola, G. Apostolopoulos and S. Messoloras, “Residual stress measurements of welds
between heat sink materials and metals using neutron diffraction”, Forschungsneutronenquelle Heinz MaierLeibnitz (FRM II), No 1951, Experimental Reports 2009.
11. K. Mergia, G. Apostolopolos and S. Messoloras, “SANS study of FeCr alloys for modelling purposes”, Laboratoire Leon-Brillouin, Saclay, CEA, No 9449, Experimental Reports 2009.
12. K.Mergia and I. Panagiotopoulos, “Polarised neutron reflectivity study of Ru/Ni multilayers”, Laboratoire
Leon-Brillouin, Saclay, CEA, No 9525, Experimental Reports 2009
13. V. K. Noussiou, K. Mergia, P.Pikart, C. Hugenschmidt, “Study of defects in FeCr alloys by positron annihilation spectroscopy”, Forschungsneutronenquelle Heinz Maier-Leibnitz (FRM II), No 3805, Experimental
Reports 2009.
14. F. Tzika, S. Valakis, K. Kounenaki, Primary Cooling System Source Term Data, INT-RP, Research Reactor Laboratory, Doc No. 0052_013_RPT, July 2009.
15. S.E. Chatzidakis, ‘Postulated Initiating Events for Accident Analysis’, INT-RP, Re-search Reactor Laboratory,
Doc No. 0011_002_RPT, June 2009.
16. S.E. Chatzidakis, ‘Preliminary Safety Limits for the Greek Research Reactor’’, INT-RP, Research Reactor Laboratory, Doc No. 0011_001_RPT, January 2009.
17. S.E. Chatzidakis, ‘Safety Analysis Report re-writing plan’, INT-RP, Research Reactor Laboratory, Doc No.
0011_005_RPT, June 2009.
18. S. Valakis, F Tzika, ‘Radiological Survey of the Reactor Pool: Stage I’, INT-RP, Re-search Reactor Laboratory,
Doc No. 0012_025_RPT, July 2009.
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19. I.E. Stamatelatos, I. Tsourounakis, ‘GRR-1 Utilization Objectives’, INT-RP, Research Reactor Laboratory, Doc
No. 0010_003_RPT, July 2009.
20. V. Maragos, S. Hatzidakis, S. Valakis, F. Tzika, G. Katsoulas, Z. Politis, I. Gikas, ‘Removal of radioactive pool
internals plan’, INT-RP, Research Reactor Laboratory, Doc No. 0614_034_PRC, September 2009.
21. S. Valakis, ‘Radiation shielding study for the GRR1 grid plate’, INT-RP, Research Reactor Laboratory, Doc No.
0072_022_RPT, August 2009.
22. S. Valakis, ‘Radiation shielding study for the storage position of the grid plate assembly’, INT-RP, Research
Reactor Laboratory, Doc No. 0072_037_RPT, October 2009
23. F. Tzika, S. Valakis, A. A. Savidou, A. Hanousis, K. Kovatsos, K. Kounenaki, ”Removal of the GRR1 old delay
tank” INT-RP, Research Reactor Laboratory, GRR1-RP-2009-002, May 2009

5. OTHER ARTICLES (INCLUDING POPULARISATION ONES) ETC
1.
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A. Zisis, M. Varvayanni, P. Savva, N. Catsaros, “A Review of Methods for Assessing the Heating of Materials due to Gamma Radiation Absorption”, Final Report, NA4, MTR+I3 EC Project (2009)
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2. Environmental Radioactivity Laboratory (ERL)
1. PEER-REVIEWED JOURNALS
1. Florou H., Tsytsugina V., Polikarpov G. G., Vosniakos F. K., Evangeliou N, 2009. Genotoxic effects in
Oligochaeta from areas of elevated natural and artificial radioactivity. JEPE 3(2009) pp: 807-814.
2. Evangeliou N., Florou H., Bokoros P., Scoullos M., 2009. Seasonal distribution of 137Cs in eastern Mediterranean Sea: Horizontal and vertical dispersion in two regions. Journal of Environmental Radioactivity
100(2009) 626-636.
3. Eleftheriadis K, Vratolis S, Nyeki S (2009) Aerosol black carbon in the European Arctic: Measurements at Zeppelin station, Ny-Alesund, Svalbard from 1998-2007 GEOPHYSICAL RESEARCH LETTERS Volume: 36 Article
Number: L02809
4. Eleftheriadis K, Vratolis S, Karanasioy AA, et al. (2009) Volatility of nuclei mode arctic aerosol GEOCHIMICA
ET COSMOCHIMICA ACTA Suppl. S, Volume: 73 Issue: 13 Pages: A324-A324
5. Halios CC, Helmis CG, Eleftheriadis K, Flocas, H.A., Assimakopoulos, V.D. (2009) A Comparative Study of the
Main Mechanisms Controlling Indoor Air Pollution in Residential Flats WATER AIR AND SOIL POLLUTION Volume: 204 Issue: 1-4 Pages: 333-350
6. Karanasioy AA, Eleftheriadis K (2009) Impact of fine, coarse and PM10 size fractions on the solution of Positive Matrix Factorization analysis of atmospheric aerosol data, GEOCHIMICA ET COSMOCHIMICA ACTA,
Suppl. S, Volume: 73 Issue: 13 Pages: A621-A621
7. Karanasiou AA, Siskos PA, Eleftheriadis K (2009) Assessment of source apportionment by Positive Matrix Factorization analysis on fine and coarse urban aerosol size fractions ATMOSPHERIC ENVIRONMENT Volume:
43 Issue: 21 Pages: 3385-3395

IN PRESS
1. M.Psaltaki, H.Florou, G.Trabidou and N.C.Markatos, 2009. Modelling and assessment of anthropogenic impacts on marine ecosystems. Desalination and Water Treatment (In Press).
2. Trabidou G. and Florou H., 2009. Natural radioactivity as an impact factor in drinking water quality. Desalination and Water Treatment (In Press).
3. Evangeliou N., Florou H., Scoullos M., 2009. Determination of particle export flux in the water column by using
Th-234/U-238 disequilibrium approach: The case of Saronikos gulf. Proc.: Aqua 2008. Desalination and Water
Treatment (In Press).
4. Μ. Μanousakas, A. Fouskas, G. Siavalas, V. Koukouliou, P. Kritidis, H. Papaefthymiou, Indoor radon in a
Greek city located in the vicinity of lignite-fired power plants Radiation Measurements (in press).2009.

2. PEER-REVIEWED CONFERENCE PROCEEDINGS
1. S. Sharma, M. Ishizawa, D. Chan, D. Lavoué, R. Leaitch, D. Worthy, B. Andrews, K. Eleftheriadis, T. Mefford,
S. Maksyutov, (2009), Synoptic transport of anthropogenic BC to the Arctic, 2009 NOAA ESRL GLOBAL MONITORING ANNUAL CONFERENCE, May 13th, 2009, David Skaggs Research Center, Boulder, Colorado 80305
USA
2. G. Biskos, S. Vratolis, J. Ondrácek, A.A. Karanasiou, and K. Eleftheriadis, (2009), Volatility of nuclei mode
arctic aerosol particles during summer European Aerosol Conference 2009, Karlsruhe, Abstract T160A13
3. E. Athanasopoulou, M. Tombrou, A.A. Karanasiou , K. Eleftheriadis, and A.G. Russell, (2009),Evaluation of
simulated atmospheric constituents with observations over an urban area affected by natural sources, European Aerosol Conference 2009, Karlsruhe, Abstract T031A18
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4. A.A. Karanasiou, S. Vratolis, M. Lazaridis, and K. Eleftheriadis, (2009), Assessment of indoor aerosol sources
from measurements of Number Size Distribution and Chemical Composition by means of Positive Matrix
Factorization European Aerosol Conference 2009, Karlsruhe, Abstract T108A14
5. Nikolopoulou, P. Neofytou, C. Housiadas, P. Papazafiri, K. Eleftheriadis, and L. Tran, (2009), Integration of two
mathematical models for monitoring of biological doses from inhalation exposure to nano and fine particles
in industrial workplace, European Aerosol Conference 2009, Karlsruhe, Abstract T013A05
6. A.A. Karanasiou and K. Eleftheriadis, (2009), Semi-continuous EC/OC measurements at the “Demokritos”
urban background site in Athens, Greece, European Aerosol Conference 2009, Karlsruhe, Abstract T059A11
7. L. Rondo and K. Eleftheriadis, (2009), Level of uncertainty on PM2.5 mass concentrations introduced by inorganic sampling artifacts European Aerosol Conference 2009, Karlsruhe, Abstract T200A10
8. K. Barbounis, S. Vratolis, K. Eleftheriadis, and G. Biskos, (2009), Bipolar Diffusion Charging of Aerosol Particles in the Transition Regime, European Aerosol Conference 2009, Karlsruhe, Abstract T063A12.

GREEK CONFERENCES
1. Evangeliou N., Psomiadou Ch., Florou H., 2009. The use of radionuclides 137Cs and 234Th in oceanographic
research. Proc.: 18th Symposium of the Hellenic Nuclear Physics Society, Athens, 29-30 May 2009.
2. Evangeliou N., Florou H., Psomiadou Ch., Scoullos M., 2009. Seasonal distribution of caesium – 137 at the eastern part of Saronikos Gulf, Greece. Proc.: CEMEPE & SECOTOX Int. Conference, Myconos 21-26 June 2009.
3. K. Eleftheriadis, A.A. Karanasiou, S. Vratolis and M. Lazaridis, (2009), Indoor and outdoor particle number and
mass concentrations in three houses in Athens. Sources, sinks and variability of aerosol parameters, 2nd International CEMEPE & SECOTOX Conference, Mykonos, June 21-26, 2009
4. Psaltaki M., Florou H., Trabidou G. and Markatos N.C., 2009. Modelling and the assessment of anthropogenic
impacts on marine ecosystems. Proc.: Environmental Management, Engineering Planning and Economics (CEMEPE) & SECOTOX Int. Conference, Myconos 21-26 June, 2009 p: 83.
5. Evangeliou N., Psomiadou Ch., Zafiropoulou A., Scoullos A. and Florou H., 2009. Seasonal particle dynamics
using 234Th/238U disequilibrium approach in a shallow embayment of Central Greece. Proc.: Environmental Management, Engineering Planning and Economics (CEMEPE) & SECOTOX Int. Conference, Myconos 2126 June, 2009.

INVITED LECTURES
1. Florou, 2009. Environmental Radioactivity: Α Radioecilogical Approach. Open Demotic University of Holargos Municipality, Athens 2 February 2009.
2. Κρητίδης Π. και Φλώρου Ε., 2009. Αξιοπιστία μετρήσεων ραδιενέργειας περιβάλλοντος μη παρεμβατικών
επιπέδων. Πρακτ.: Διημερίδα Μετρολογίας, Υπηρεσία Διακρίβωσης Πολεμικής Αεροπορίας, ΓΝΑ, Αθήνα
13-14 Οκτωβρίου 2009.
3. Florou H., 2009. Ionizing radiation in the environment: a eco-centric approach of radioecology. University of
Ioannina, Ioannina 18 December 2009.
4. K.Eleftheriadis, (2009) Lessons learned from 10 years monitoring of Black Carbon aerosol at Ny- Aalesund ,
Svalbard - Concentration levels, sources and optical properties, International workshop on Black Carbon in
snow -sampling, albedo effects and climate impact, Norwegian Polar Institute, Tromso 13-14 August 2009
5. K.Eleftheriadis, (2009) Μετρολογια ενεργοτητας ακτινοβολιας α, β, γ, και υλοποιηση της μοναδας bq σε
συνεργασια με το ειμ: εφαρμογη δειγματοληψια και μετρηση ενεργοτητας και συγκεντρωση μαζας
σωματιδιων σε υποστρωμα φιλτρων, Διημερίδα Μετρολογίας, ΥΠΗΡΕΣΙΑ ΔΙΑΚΡΙΒΩΣΕΩΝ Πολεμικής
Αεροπορίας ΥΕΑ, Οκτ 2009
6. P. Kritidis, (2009) “Environmental Radioactivity”, IAEA post-graduate course, GAEC
7. Florou H., 2009. Providing technical support for implementing modern approaches and tools for the assessment of radiation impact on terrestrial and freshwater environments (FOA: 7F-Radioecology). Working Material RER/7/005, First Planning and Coordination Meeting, Vienna February 25-28, 2009.
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3. Health Physics and Environmental Hygiene Laboratory (HPEHL)
1. PEER-REVIEWED JOURNALS
1. Manola KN. Cytogenetics of pediatric acute myeloid leukemia. Eur J Haematol 2009;83(5):391-405. IF: 2.237
2. Manola KN, Pantelidou D, Papaioannou M. Plasmablastic crisis of Philadelphia chromosome-positive chronic
myeloid leukemia. Ann Hematol 2009 Oct 21. Epub ahead of print. IF: 2.454
3. Crescenzi B, La Starza R, Sambani C, Parcharidou A, Pierini V, Nofrini V, Brandimarte L, Matteucci C, Aversa
F, Martelli MF, Mecucci C. Totipotent stem cells bearing del(20q) maintain multipotential differentiation in
Shwachman Diamond syndrome. Br J Haematol. 2009, 144:116-9. IF: 4.478
4. Manola KN, Karakosta M, Sambani C, Terzoudi G, Pagoni M, Gatsa E, Papaioannou M. Isochromosome
der(17)(q10)t(15;17) in acute promyelocytic leukemia resulting in an additional copy of RARA/PML fusion
gene: Report of 4 cases and review of the literature. Accepted for publication in Acta Haematologica 2009.
IF: 1.191
5. Karakosta M, Voulgarelis M, Vlachadami I, Manola KN. Traslocation t(6;13)(p21;q14) as a rare non random
cytogenetic abnormality in Chronic Lymphocytic Leukemia. Accepted for publication in Cancer Genetics and
Cytogenetics in 2009. IF: 1.482
6. Terzoudi GI, Hatzi V, Barszczewska K, Manola KN, Stavropoulou C, Angelakis P, Pantelias GE. G2-checkpoint
abrogation in irradiated lymphocytes: A new cytogenetic approach to assess individual radiosensitivity and predisposition to cancer. International Journal of Oncology 2009;35:1223-30. IF: 2.234
7. Ximeri M, Galanopoulos A, Klaus M, Parcharidou A, Giannikou K, Psyllaki M, Symeonidis A, Pappa V, Kartasis Z, Liapi D, Hatzimichael E, Kokoris S, Korkolopoulou P, Sambani C, Pontikoglou C, Papadaki HA; on behalf of the Hellenic MDS Study Group. Effect of lenalidomide therapy on hematopoiesis of patients with
myelodysplastic syndromes associated with chromosome 5q deletion. Haematologica. 2009. [Epub ahead of
print] IF: 5.978
8. Triantafillidis JK, Nadia EF, Fostira F, Terzoudi G, Fouskas J, Pinis S. Turner's syndrome, autoimmune thyroiditis, and Crohn's disease in the same patient: A combination emphasizing the role of X-chromosome in
inflammatory bowel disease patients. Inflamm Bowel Dis. 2009 Oct 9. [Epub ahead of print]. IF: 4.975
9. Hatzi VI, Terzoudi GI, Makropoulos V, Pantelias GE. A cytogenetic methodology to evaluate in vitro the G2chromosomal radiosensitization induced by chemicals at non-clastogenic doses. J Genet. 2009, 88:349-51.
IF: 0.64
10. Terzoudi G.I., C. Donta-Bakoyianni , G. Iliakis, and G.E. Pantelias. Investigation of bystander effects in hybrid cells by means of cell fusion and premature chromosome condensation induction. Accepted for publication in Radiation Research, 2009. IF: 3.043
11. Terzoudi G.I. *, Hatzi V.I., Barszczewska K., Manola K.N., Stavropoulou C., Angelakis Ph, Pantelias G.E.*
(2009) G2-checkpoint abrogation in irradiated lymphocytes: A new cytogenetic approach to assess individual radiosensitivity and predisposition to cancer. International Journal of Oncology, 35:1223-1230
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2. PEER-REVIEWED CONFERENCE PROCEEDINGS
1. Manola K, Sambani C, Karakosta M, Symeonidis A, Repousis P, Zikos P, Roussou P, Margaritis D, Vagia M,
Balta A, Hatzimichael E, Vlachadami I, Komninaka V, Galanopoulos A. Prognostic significance of less frequent
or rare chromosome abnormalities in Greek patients with myelodysplastic syndromes. 10th International
Symposium on MDS, Patras, Greece, May 6-9, 2009. Leukemia Research May 2009, Vol 33, Suppl 1,Pages
S73-S74..
2. Stavropoulou C, Zachaki S, Manola K, Voutsinas G, Orphanidou H, Georgakakos V, Sambani C. Association
of NQO1 C609T polymorphism with chromosomes 5 and/or 7 abnormalities in patients with MDS/AML. 10th
International Symposium on MDS, Patras, Greece, May 6-9, 2009. Leukemia Research May 2009, Vol 33,
Suppl 1,Pages S45-S46.
3. Dahabreh I, Manola K, Galanopoulos A, Giannouli S, Stavropoulou C, Vlachadami I, Stefanoudaki K, Palliou
E, Katsigiannis A, Anagnostopoulos N, Loukopoulos D, Sambani C, Voulgarelis M, Zoi K. JAK2 V617F mutation in primary myelodysplastic syndromes: a multicenter retrospective study. 10th International Symposium
on MDS, Patras, Greece, May 6-9, 2009. Leukemia Research May 2009, Vol 33, Suppl 1,Pages S89.
4. Manola KN, Parcharidou A, Hatzipantelis E, Pagoni M, Papadakis V, Vourtsi V, Tzortzatou-Stathopoulou F, Baka
M, Kalmanti Μ, Poulakidas E, Pantelias G, Sambani C, Polychronopoulou S. Cytogenetic abnormalities, clinical features and outcome in a series of 106 pediatric Acute Myeloid Leukemia (AML) patients in Greece. 14th
Congress of the European Hematology Association, June 4-7, 2009, Berlin-Germany. Haematologica 2009;
Vol. 94: abstr. 1225, P491, June 2009.
5. Manola KN, Karakosta M, Stavropoulou C, Georgakakos V, Pantelias GE, Sambani C. A cytogenetic study of
310 chronic lymphocytic leukemia (CLL) cases in Greece. 14th Congress of the European Hematology Association, June 4-7, 2009, Berlin-Germany. Haematologica 2009; Vol. 94: abstr. 1226, P492, June 2009.
6. Manola KN, Karakosta M, Tsakiridou A, Korantzis I.. Deletion of chromosome 5q as a rare but non random
abnormality in chronic lymphocytic leukemia. 14th Congress of the European Hematology Association, June
4-7, 2009, Berlin-Germany. Haematologica 2009; Vol. 94: abstr. 1232, P494, June 2009.
7. Dahabreh I, Manola K, Galanopoulos A, Giannouli S, Stavropoulou C, Vlachadami I, Stefanoudaki K, Palliou
E, Katsigiannis A, Anagnostopoulos N, Loukopoulos D, Sambani C, Voulgarelis M, Zoi K. JAK2 V617F mutation in primary myelodysplastic syndromes: a multicenter retrospective study. 14th Congress of the European
Hematology Association, June 4-7, 2009, Berlin-Germany. Haematologica 2009; Vol. 94: abstr. 800, P323,
June 2009.
8. Dahabreh I, Giannouli S, Zoi C, Gota V, Leondaritis G, Sambani C, Loukopoulos D, Voulgarelis M, Zoi K.
Dasatinib for the treatment of treatment-refractory hypereosinophilic syndrome and chronic eosinophylic
leukemia. 14th Congress of the European Hematology Association, June 4-7, 2009, Berlin-Germany. Haematologica 2009; Vol. 94: abstr. 658, P268, June 2009.
9. Karakosta M, Korantzis I, Tsakiridou A, Pantelias GE, Sambani C, Manola KN. Deletion of chromosome 5q as
a rare but non random abnormality in chronic lymphocytic leukemia. 7th European Cytogenetic Conference,
Stockholm, Sweden 4-7 July 2009. Chromosome Research 2009; Vol. 17 (Supl): abstr 7a.23-P, s125.
10. Manola KN, Karakosta M, Kalomiraki M, Diamantopoulou P, Margariti M, Pantelia D, Pantelias GE, Sambani
C. A cytogenetic study of 310 chronic lymphocytic leukemia (CLL) cases in Greece. 7th European Cytogenetic Conference, Stockholm, Sweden 4-7 July 2009. Chromosome Research 2009; Vol. 17 (Supl): abstr 7a7P, S116.
11. Manola KN , Parcharidou A, Hatzipantelis E, Pagoni M, Papadakis V, Vourtsi V, Tzortzatou-Stathopoulou F,
Baka M, Kalmanti Μ, Poulakidas E, Pantelias G, Sambani C, Polychronopoulou S. Chromosome abnormalities, clinical features and outcome in a large series of pediatric patients with acute myeloid leukemia in
Greece. 14th World Congress on Advances in Oncology, 12th International Symposium on Molecular Medicine, October 15-19, 2009, Loutraki, Greece. Int J of Molecular Medicine 2009; Vol. 24: abstr. 200, page
S29.
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12. Alexoudi A, Chatzi I, Zachaki SO, Stavropoulou C, Orphanidou H, Georgakakos V, Sambani C, Karageorgiou CE.. «NQO1 gene inborn polymorphism and susceptibility to multiple sclerosis». 25th Congress of
the European Committee for Treatment and Research in Multiple Sclerosis, Düsseldorf, September 2009.
13. Stavropoulou C, Zachaki SO, Alexoudi A, Chatzi I, Orphanidou H, Georgakakos V, Sambani C, Karageorgiou CE. “Association of NQO1 gene polymorphism with susceptibility to multiple sclerosis.” 13th EFNS
Congress of the European Federation of Neurological Societies, Italy, September, 2009.
14. Terzoudi G.I., V.Ι.. Hatzi, K. Barszczewska, I. Karachristou, Ph. Angelakis, G. Iliakis and G.E. Pantelias. A
Modified G2-chromosomal radiosensitivity assay for the prediction at the individual level of normal tissue
response in radiotherapy. 11th International Wolfsberg Meeting on Molecular Radiation Biology/Oncology,
Wolfsberg Castle, Ermatingen, Switzerland June 27-29, 2009.
15. Terzoudi G.I., V.Ι. Hatzi, K. Barszczewska, I. Karachristou, Ph. Angelakis, G. Iliakis and G.E. Pantelias. Assessment of individual radiosensitivity by exploiting G2-checkpoint abrogation in irradiated lymphocytes.
37th Annual Meeting of the European Radiation Research Society, Prague, Czech Republic, August 26-29,
2009.
16. Hatzi V.I., G.I. Terzoudi, V. Makropoulos, & G.E. Pantelias. Risk assessment of chemicals at non-clastogenic doses by means of G2-chromosomal radiosensitization. 37th Annual Meeting of the European Radiation Research Society, Prague, Czech Republic, August 26-29, 2009.
17. Terzoudi G.I., V.Ι.. Hatzi, K. Barszczewska, I. Karachristou, Ph. Angelakis, G. Iliakis and G.E. Pantelias. A
Modified G2-chromosomal radiosensitivity assay for the prediction at the individual level of normal tissue
response in radiotherapy. 37th Annual Meeting of the European Radiation Research Society, Prague, Czech
Republic, August 26-29, 2009.
18. Hatzi V.I., G.I. Terzoudi, K. Barszczewska, V. Makropoulos & G.E. Pantelias G.E. «The radiosensitizing potential of glutaraldehyde on MCF7 breast cancer cells using the G2-chromosomal radiosensitivity assay».
12th International Symposium on Molecular Medicine, 15-17 October 2009, Loutraki Greece.
19. Hatzi V.I., G.I. Terzoudi, V. Makropoulos, & G.E. Pantelias. «Risk assessment of chemicals at non-clastogenic
doses by means of G2-chromosomal radiosensitization». 12th International Symposium on Molecular Medicine, 15-17 October 2009, Loutraki Greece.

GREEK CONFERENCES
1. Dahabreh I, Manola K, Galanopoulos A, Zoi C, Giannouli S, Stavropoulou C, Vlachadami I, Kalderi T, Fisfis M,
Stefanoudaki K, Palliou A, Gota V, Terpos E, Palliou E, Kartasis Z, Katsigiannis A, Roussou P, Anagnostopoulos N, Lafioniatis S, Sambani C, Loukopoulos D, Voulgarelis M, Zoi K. JAK2 V617F mutation in primary
myelodysplastic syndromes: a multicenter retrospective study. 20ο Πανελλήνιο Αιματολογικό Συνέδριο, 47 Νοεμβρίου 2009, Κρήτη. Haema; Vol. 12, abstr. 178, P34, November 2009. Βραβείο καλύτερης εργασίας.
2. Μανωλά ΚΝ, Σαμπάνη Κ, Καρακώστα Μ, Τερζούδη Γ, Καλομοιράκη Μ, Διαμαντοπούλου Π, Γεωργακάκος
Β, Barszczewska Κ, Χατζή Β, Παντελιάς ΓΕ. Kυτταρογενετικη αναλυση 419 ασθενων με μυελοδυσπλαστικό
σύνδρομο. 20ο Πανελλήνιο Αιματολογικό Συνέδριο, 4-7 Νοεμβρίου 2009, Κρήτη. Haema; Vol. 12, abstr.
180, P192, November 2009.
3. Καρακώστα Μ, Βουλγαρέλης Μ, Βλαχαδάμη Ι, Μανωλά ΚΝ. H χρωμοσωμική μετάθεση t(6;13)(p21;q14)
ως πρωτοπεριγραφόμενη αλλοίωση στη χρόνια λεμφογενή λευχαιμία. 20ο Πανελλήνιο Αιματολογικό
Συνέδριο, 4-7 Νοεμβρίου 2009, Κρήτη. Haema; Vol. 12, abstr. 230, P234, November 2009.
4. Μάκης Α, Παπαδημητρίου Σ, Παναγιώτου Ι, Τσίτσικας Κ, Στεφανάκη Κ, Παπαδάκης Β, Παρχαρίδου Α,
Βασδέκης Β, Παπαργύρη Σ, Αυγερινού Γ, Αμπατζίδου Μ, Σαμπάνη Κ, Πατεράκης Γ, Πολυχρονοπούλου
Σ. Πρωτοπαθή και οικογενή μυελοδυσπλαστικά σύνδρομα στα παιδιά: Κλινική πορεία και συσχέτιση με
μη αιματολογικές συγγενείς διαταραχές. Haema; Vol. 12, abstr. 85, P116, November 2009.
5. Πολυχρονοπούλου Σ, Μάκης Α, Παναγιώτου Ι, Παρχαρίδου Α, Παπαδάκης Β, Τσίτσικας Κ, Βασδέκης Β,
Παπαργύρη Σ, Παπαδημητρίου Σ, Στεφανάκη Κ, Σαμπάνη Κ, Μαύρου Α, Γραφάκος Σ, Χαδάς Σ.
Κληρονομούμενη και επίκτητη απλαστική αναιμία στην παιδική ηλικία: Διαγνωστική προσέγγιση,
θεραπεία και έκβαση. Haema; Vol. 12, abstr. 86, P117, November 2009.
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6. Ψιάχου-Leonard Ε, Παρχαρίδου Α, Καραγιοζόγλου-Λαμπούδη Θ, Σαμπάνη Κ, Πολυχρονοπούλου Σ,
Γομπάκης Ν. Σύνδρομο Shwachman-Diamond: Υπάρχει συσχέτιση αιματολογικής εικόνας με τη γονιδιακή
βλάβη; Haema; Vol. 12, abstr. 183, P195, November 2009.
7. Αμπατζίδου Μ, Παπαδάκης Β, Πατεράκης Γ, Παρχαρίδου Α, Παπαργύρη Σ, Τσίτσικας Κ, Παπαδημητρίου
Σ, Αυγερινού Γ, Μαυρογιώργη Ζ, Σαμπάνη Κ, Μπέλεση Χ, Λαουτάρης Ν, Πολυχρονοπούλου Σ. Οξεία
λεμφοβλαστική λευχαιμία σε παιδιά και εφήβους 1999-2009: Χαρακτηριστικά και έκβαση. Haema; Vol.
12, abstr. 197, P206, November 2009.
8. Αμπατζίδου Μ, Παπαδάκης Β, Τσίτσικας Κ, Μπέλεση Χ, Παπαργύρη Σ, Παπαδημητρίου Σ, Πατεράκης
Γ, Γουσέπης Ε, Αυγερινού Γ, Σαμπάνη Κ, Λαουτάρης Ν, Γραφάκος Σ, Πολυχρονοπούλου Σ. Χρόνια
μυελογενής λευχαιμία της παιδικής και εφηβικής ηλικίας: Αιματολογικά χαρακτηριστικά, πορεία και
έκβαση. Haema; Vol. 12, abstr. 209, P216, November 2009.
9. Αυγερινού Γ, Παπαδάκης Β, Βολονάκη Ε, Τσίτσικας Κ, Γιαννάκη Μ, Αμπατζίδου Μ, Ρόκα Κ, Μητσιάδη Β,
Παπαργύρη Σ, Στεφανάκη Κ, Σαμπάνη Κ, Πολυχρονοπούλου Σ. Αιματολογικά και κλινικά χαρακτηριστικά
της ουδετεροπενίας της παιδικής ηλικίας. Haema; Vol. 12, abstr. 373, P348, November 2009.
10. Stefanidou M., Hatzi V.I., Terzoudi G.I., Loutsidou A., Maravelias C. “Nuclear ploidy status studies on
Tetrahymena pyriformis after exposure to cocaine and crack” 14ο Πανελλήνιο Φαρμακευτικό Συνέδριο.
Αθήνα, 9-11 Mαου 2009.

LECTURES
1. Μανωλά ΚΝ. «Η αποσύνθεση των οικιακών απορριμμάτων και οι πιθανές επιπτώσεις τους στην Υγεία».
Ημερίδα που διοργάνωσε ο Δήμος Γαλατσίου σε συνεργασία με το Μετσόβιο Πολυτεχνείο Αθηνών, στο
Δημαρχείο Γαλατσίου, 29 Απριλίου 2009.
2. Σαμπάνη Κ. «Ο ρόλος της Κυτταρογενετικής και η συσχέτισή της με τη διάγνωση και πρόγνωση των
μυελοπερπλαστικών νεοπλασμάτων». Διημερίδα Ελληνικής Αιματολογικής Εταιρίας, Αθήνα 29-30 Μαου
2009.
3. Μανωλά ΚΝ. «Κυτταρογενετικά ευρήματα στην Οξεία Μυελογενή Λευχαιμία – Τα νεότερα δεδομένα».
Ημερίδα του Τμήματος Οξειών Λευχαιμιών και Μυελοπερπλαστικών Συνδρόμων της Ελληνικής
Αιματολογικής Εταιρείας με τίτλο «Οξεία Μυελογενής Λευχαιμία», Ιωάννινα, 13 Ιουνίου 2009.
4. Pantelias G.E. “A new cytogenetic approach to predict individual radiosensitivity using G2- checkpoint abrogation in irradiated lymphocytes”. 9th International Symposium on Chromosomal Aberrations, July 11-12,
Rheinfels Castle, St. Goar, Germany, 2009
5. Manola KN. "The role of cytogenetic analysis in pediatric Acute Myeloid Leukemia". “14th World Congress on
Advances in Oncology and 12th International Symposium on Molecular Medicine”. Loutraki, 15-17
Οκτωβρίου 2009.
6. Terzoudi G.I. "Identification of radiosensitive checkpoint abrogation in G2-phase irradiated lymphocytes using
caffeine: A new approach to predict individual radiosensitivity and genetic predisposition to cancer, 12th International Symposium on Molecular Medicine, Loutraki, Greece, 15-17 October 2009.
7. Μακρόπουλος Β. και Β. Χατζή. «Κίνδυνοι στην υγεία των τεχνολόγων ακτινολόγων από τα διαλύματα
χημικής επεξεργασίας φιλμ». Ημερίδα «Επαγγελματικοί κίνδυνοι & Τεχνολογικές Εξελίξεις στα Τμήματα
Ιατρικής Απεικόνισης», Αθήνα, 31 Οκτωβρίου 2009.

CHAPTERS IN BOOKS
1. Χατζή Β., Τερζούδη Γ., Παντελιάς Γ. και Μακρόπουλος Β.: “Μέθοδοι Ελέγχου Γονοτοξικής Δράσης Χημικών
Παραγόντων του Εργασιακού Περιβάλλοντος”. Κεφάλαιο στο υπό Έκδοση Βιβλίο: «Ιατρική Εργασίας και
Περιβάλλοντος». Ιατρικές Εκδόσεις Λίτσας, Αθήνα.
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4. Environmental Research Laboratory (EREL)
1. PEER-REVIEWED JOURNALS
1. Bourlinos, Α.; Steriotis Th.A.; Zboril R.; Georgakilas V. & Stubos A.K.: Direct synthesis of carbon nanosheets
by the solid-state pyrolysis of betaine. J. Mater. Sci., 44, pp 1407–1411, 2009, DOI 10.1007/s10853-0093263-8 (IF 1,181).
2. Bourlinos, Α.; Georgakilas, V.; Zboril, R.; Steriotis, Th.A. & Stubos, A.K.: Liquid-phase Exfoliation of Graphite
Towards Solubilized Single Graphenes. Small, 5(16), pp 1841-1845, 2009 (IF 6,525).
3. Papadimitriou, N.I.; Tsimpanogiannis, I.N. & Stubos, A.K.: Gas content of binary clathrate hydrates with promoters. J. Chem. Phys., 131, 044102, 2009 (IF 3,149).
4. Krokos, C. A.; Nikolic, D.; Kikkinides, E.S.; Georgiadis, M.C. & Stubos, A.K.: Modeling and optimization of
multi-tubular metal hydride beds for efficient hydrogen storage. Int. J. Hydrogen Energy, 34, pp 9128-9140,
2009 (IF 3,452).
5. Bourlinos, Α.; Georgakilas, V.; Zboril, R.; Steriotis, Th.A.; Stubos, A.K. & Trapalis, Ch.: Aqueous-phase exfoliation of graphite in the presence of polyvinylpyrrolidone for the production of water-soluble graphenes.
Solid State Commun., 149, pp 2172-2176, 2009 (IF 1,557).
6. Pappa, G.D., Perakis, C., Tsimpanogiannis, I.N., and E.C. Voutsas, Thermodynamic Modeling of the Vapor–
Liquid Equilibrium of the CO2/H2O Mixture, Fluid Phase Equilibria, 284, pp. 56-63, 2009 (IF 1,699).
7. Kovalets, I.V., Tsiouri, V., Andronopoulos, S., Bartzis, J.G., Improvement of source and wind field input of atmospheric dispersion model by assimilation of concentration measurements: Method and applications in idealized setting, Applied Mathematical Modelling 33 (8), pp. 3511-3521, 2009 (IF 0,931).
8. Venetsanos A.G., Papanikolaou E., Delichatsios M., Garcia J., Hansen O.R., Heitsch M., Huser A., Jahn W.,
Jordan T., Lacome J-M., Ledin H.S., Makarov D., Middha P., Studer E., Tchouvelev A.V., Teodorczyk A., Verbecke F., Van der Voort M.M., An Inter-Comparison Exercise On the Capabilities of CFD Models to Predict
the Short and Long Term Distribution and Mixing of Hydrogen in a Garage, International Journal of Hydrogen Energy, Vol. 34, Issue 14, July 2009, pp. 5912-5923 (IF 3,452).
9. Baraldi, D., Venetsanos, A.G., Papanikolaou, E., Heitsch, M., Dallas, V., Numerical analysis of release, dispersion and combustion of liquid hydrogen in a mock-up hydrogen refuelling station, Journal of Loss Prevention in the Process Industries 22 (3), pp. 303-315, 2009 (IF 0,595).
10. Giakoumi A., Maggos T., MichopoulosJ., Helmis C., Vasilakos C., 2009. P.M 2.5 and volatile organic compounds in a ambient air: a focus on the effect of meteorology, Environ. Monit. Assess. 152, 83 (IF 1,035).

IN PRESS
1. Georgakilas, V.; Bourlinos, Α.; Zboril, R.; Steriotis, Th.A.; Dallas, P.; Stubos, A.K. & Trapalis, Ch.: Organic
functionalisation of graphenes. Chem. Commun., 2010, DOI: 10.1039/b922081j.
2. Ioannidou, A.; Makridis S.S.; Zupanic, E.; Prodan, A.; Kikkinides E.S. & Stubos A.K.: Structural and Hydrogenation Properties of Composite Zr0.9Ti0.1Cr1.2-xV0.8Nix (x=0,0.4) Compounds. Materials Science Forum,
vols. 636-637, pp 880-886, 2010.
3. Makridis S.S.; Ioannidou, A.; Zupanic, E.; Prodan, A.; Kikkinides E.S. & Stubos A.K.: Effect of V Substitution
on the Composite Zr-Ti-Cr-V-Ni Intermetallic Hydrides. Materials Science Forum, vols. 636-637, pp 887-894,
2010.
4. Yiotis, A.G.; Kainourgiakis, M.E.; Kikkinides, E.S. & Stubos, A.K., Application of the Lattice-Boltzmann method
to the modeling of Population Blob Dynamics in 2D Porous Domains, Computers and Mathematics with Applications, in press.
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5. Yiotis, A.G.; Tsimpanogiannis, I.N. & Stubos, A.K., Three-dimensional modeling of the evaporation of volatile
hydrocarbons from anisotropic porous media, Journal of Porous Media, in press.
6. Konstantakou, M.; Steriotis, Th.A.; Kikkinides, E.S. & Stubos, A.K., Monte Carlo Simulations of CO2 Sorption
in Nanoporous Carbons, Journal of Porous Media, in press.
7. Coutelieris F.A., On the prediction of an average droplet size evolution during transport in homogeneous
porous media under laminar flow conditions, Journal of Porous Media, in press.
8. Papadimitriou, N.I., Tsimpanogiannis, I.N., Stubos, A.K., Computational approach to study hydrogen storage
in clathrate hydrates, Colloids and Surfaces A: Physicochemical and Engineering Aspects, in press.
9. Yiotis, A.G.; Tsimpanogiannis, I.N. & Stubos, A.K., Fractal Characteristics and Scaling of the Drying Front in
Porous Media: A Pore–Network Study, Drying Technology, accepted.
10. Papadimitriou, N.I., Tsimpanogiannis, I.N., Stubos, A.K., Monte Carlo Study of sI Hydrogen Hydrates, Molecular Simulation, accepted.
11. E. Vakouftsi, G. Marnellos, C. Athanasiou, F.A. Coutelieris, A detailed model for transport processes in a
methane fed planar SOFC, Chem. Eng. Res. Des, accepted.
12. Tsiouri V., I. Kovalets, S. Andronopoulos, J.G. Bartzis, Development and first tests of a data assimilation algorithm in a Lagrangian puff atmospheric dispersion model, International Journal of Environment and Pollution, accepted.
13. Sfetsos A., Bartzis J., Real time, high resolution Regional Weather and Air Quality Forecasting System in
West Macedonia, Greece, International Journal of Environment and Pollution, accepted.
14. I.V. Kovalets, V. Tsiouri, S. Andronopoulos, J.G. Bartzis, Improvement of source and wind field input of atmospheric dispersion model by assimilation of concentration measurements: method and applications in
idealized settings, Applied Mathematical Modelling, accepted.
15. M. Kainourgiakis, Th. Steriotis, G. Charalambopoulou, M. Strobl, A. Stubos, Determination of the spatial distribution of multiple fluid phases in porous media by Ultra Small Angle Neutron Scattering, Applied Surface
Science, in press.
16. Saraga, D.E., Maggos, T., Helmis, C.G., Michopoulos, J., Bartzis, J.G., Vasilakos, C., PM1 and PM2.5 ionic
composition and VOCs measurements in two typical apartments in Athens, Greece: investigation of smoking contribution to indoor air concentrations, Environmental Monitoring and Assessment, pp. 1-11, in press.
17. Ch. Economides, D. Keramidas, A. Demertzi, N. Stromplos, A. Sfetsos, D. Vlachogiannis, The compilation
of a Greek Environmental Input Output matrix for 2005, Spoudai, accepted.
18. Sfetsos A., Vlachogiannis D., Time series forecasting of hourly PM10 using localised linear models, Journal
of Software Engineering and Applications, accepted.
19. D. Hristu-Varsakelis, S. Karagianni, M. Pempetzoglou, A. Sfetsos, Optimizing Production with energy and
GHG emission constraints in Greece: An Input-Output Analysis, Energy Policy, accepted.
20. Andronopoulos S., A. Sfetsos, D. Vlachogiannis, A. Yiotis and N. Gounaris (2009) “Application of adjoint
CMAQ chemical transport model in the Athens greater area: sensitivities study on ozone concentrations”,
submitted to International Journal of Environment and Pollution
21. Andronopoulos S., I. Mavroidis, A.G. Venetsanos, J.G. Bartzis (2009) “Modelling of atmospheric flow and
dispersion in the wake of a cylindrical obstacle”, submitted to International Journal of Environment and Pollution
22. Saraga D., Sfetsos A., Andronopoulos S., Bartzis J., Maggos T., Vasilakos C. (2009) “Particle size distributions in an office environment: An experimental approach and a source apportionment analysis through
positive matrix factorization”, submitted to Environmental Modelling and Assessment
23. Saraga Dikaia E; Thomas Maggos; Evangelos I Tolis; Athanasios Sfetsos; Spyros Andronopoulos; John G
Bartzis; Christos Vasilakos (2009) “PAHs sources contribution to the air quality of an office environment:
experimental results and receptor model (PMF) application”, submitted to Air Quality, Atmosphere and
Health
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2. PEER-REVIEWED CONFERENCE PROCEEDINGS
1. G. Charalambopoulou, Th. Steriotis, G. Derrien, J. Zajac, U. Keiderling, “Study of olefin selective porous aluminosilicates with in situ sorption and SANS”, 7th International Symposium Surface Heterogeneity Effects in
Adsorption and Catalysis (ISSHAC 7), Kazimierz Dolny – Poland, 5 - 11 July 2009.
2. J. D. F. Ramsay, Th. A. Steriotis, G. Charalambopoulou, M. Kainourgiakis, “In situ SANS studies of benzene
sorption on silica gels”, 7th International Symposium Surface Heterogeneity Effects in Adsorption and Catalysis (ISSHAC 7), Kazimierz Dolny – Poland, 5 - 11 July 2009.
3. M. Kainourgiakis, Th. Steriotis, G. Charalambopoulou, M. Strobl, A. Stubos, “Determination of the spatial distribution of multiple fluid phases in porous media by USANS”, 7th International Symposium Surface Heterogeneity Effects in Adsorption and Catalysis (ISSHAC 7), Kazimierz Dolny – Poland, 5 - 11 July 2009.
4. Papadimitriou, N.I., Tsimpanogiannis, I.N., and A.K. Stubos, “Computational Approach for the Evaluation of
the Gas-Storage Capacity of Clathrate Hydrates,” Paper presented at the 5th International Workshop. Characterization of Porous Materials. From Angstroms to Millimeters, New Brunswick, NJ, USA, June 24-26, 2009.
5. D. Hristu Varsakelis, S. Karagianni, M. Pempetzoglou, A. Sfetsos, Optimizing Production in Greece under
GHG emission reduction constraints: a comparison of objective functions, 17th International Input-output
Conference in Sao Paulo, Brazil, July 13-17, 2009.
6. Ch. Economides, D. Keramidas, N. Stromplos, A. Sfetsos, The participation of migrants in the Greek economy
at a regional level: An input-output analysis, 17th International Input-output Conference in Sao Paulo, Brazil,
July 13-17, 2009.
7. D.E. Saraga, T. Maggos, K. Bairachtari, C. Vasilakos and J.G. Bartzis. PM2.5 measurements and PAHs characterization in the air of an apartment in Athens: study under different activities scenarios. 15th International
Symposium on Environmental Pollution and its impact on life in the Mediterranean Region, Bari, 7-10 October 2009, proceedings pp.264.
8. D.E. Saraga, T. Maggos, D. Missia, E. Tolis, C. Vasilakos and J.G. Bartzis. Secondary organic particles formation from ozone-terpenes reactions: a case study in a residence of a Mediterranean city. 15th International
Symposium on Environmental Pollution and its impact on life in the Mediterranean Region, Bari, 7-10 October 2009, pp. 270.
9. Dikaia E. Saraga, Athanassios Sfetsos, Ioannis Pappas, Thomas Maggos, Christos Vasilakos and John G. Bartzis.
Deposition rate estimation of size resolved particulate matter data in a residence in Athens, Greece. Healthy
Buildings 2009, Syracouse USA September 2009.
10. D.E. Saraga, T. Maggos, C. G. Helmis, A. Passa, C. Vasilakos and J. G. Bartzis. Particulate matter size distribution of main indoor sources: measurements in a real scale chamber. European Aerosol Conference 611 September 2009.
11. Saraga D., Sfetsos A., Andronopoulos S., Chronis A., Maggos Th., Vlachogiannis D. and Bartzis J., An investigation of the parameters influencing the determination of the number of particle sources and their contribution to the air quality of an indoor residential environment, Information Technologies in Environmental
Engineering, Proceedings of the 4th International ICSC Symposium Thessaloniki, Greece, May 28-29, 2009.
12. Dikaia Saraga, Thomas Maggos, Evaggelos Tolis, Athanasios Sfetsos, Spyros Andronopoulos, John G. Bartzis
and Christos Vasilakos. Estimation of PAHs sources contribution to indoor particulate matter concentrations in an office environment: experimental results and receptor modeling application. Air Quality Conference 09, Istanbul 24-27 March 2009.
13. St. Pateraki, D.N. Asimakopoulos, Th. Maggos, A. Bougiatioti, N. Mihalopoulos, K. Bairachtari and Ch.
Vasilakos ''Particulate (PM2.5, PM1) transfer effects in the Greater Athens Area: concentrations, chemical
characterization, (PAHs, Carbon Elements, Ion Species)'' , Air Quality 2009, Istanbul, 24-27th March 2009,
p.67.
14. St. Pateraki, D. N. Asimakopoulos, Th. Maggos, H. A. Flocas, S. Tsakanikas and Ch.Vasilakos, ''Influence
of traffic and meteorology on the TSP, PM10, PM2.5 and PM1 urban aerosol fractions'', European Aerosol
Conference 2009 (EAC 2009), 6-11th September 2009, Karlsruhe, Germany.
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15. St. Pateraki, D. N. Asimakopoulos, Th. Maggos, H. A. Flocas and Ch.Vasilakos, ''Wind, Temperature and
Relative Humidity role on PM fractions'', 15th International Symposium On Environmental Pollution and its
Impact on Life in the Mediterranean Region, 7 -11th October 2009, p.267.
16. A. Sfetsos , D. Vlachogiannis, An investigation of the effectiveness of advanced modeling tools on the forecasting of daily PM10 values in the Greater Athens Area, Information Technologies in Environmental Engineering, 27-28 May 2009, Thessaloniki, Greece.
17. A. Sfetsos, A. Syrakos, M. Politis, G. Efthimiou, N. Gounaris, D. Vlachogiannis, N. Koziakis, J.G. Bartzis, G.
Nikolaou, M. Voutsinas, The development of a decision support system for the operation of the PPC thermal power plants in Western Macedonia. Information Technologies in Environmental Engineering, 27-28
May 2009, Thessaloniki, Greece.
18. A. Sfetsos, D. Vlachogiannis, P. Perez, The neglected dynamics in statistical forecasting of PM10 and PM2.5
data. A case study from Santiago, Chile. 7th International Conference on Air Quality – Science and Application, 24-27 March 2009, Instabul, Turkey.
19. E. Papanikolaou, A.G. Venetsanos, G.M. Cerchiara, M. Carcassi, N. Markatos, CFD Simulations on Small Hydrogen Releases inside a Ventilated Facility and Assessment of Ventilation Efficiency, 3rd International Conference on Hydrogen Safety (ICHS-3), Ajaccio, Corsica, France, 16-18 September, 2009.
20. Papanikolaou, E.A., Venetsanos, A.G., Heitsch, M., Baraldi, D., Huser, A., Pujol, J., Makarov, D., Molkov, V.,
Javier, G. and Markatos, N., HySafe SBEP-V20: Numerical Predictions of release experiments inside a residential garage with passive ventilation, ICHS-3, Ajaccio, Corsica, France, 16-18 September, 2009
21. E. Papanikolaou, A.G. Venetsanos, M. Schiavetti, M. Carcassi, N. Markatos, Consequence assessment of the
BBC hydrogen refueling station, using the ADREA-HF code, ICHS-3, Ajaccio, Corsica, France, 16-18 September, 2009.
22. Adams P., Bengaouer A., Cariteau B., Molkov V., Venetsanos A.G., Estimation of an Allowable Hydrogen Permeation Rate From Road Vehicle Compressed Gaseous Hydrogen Storage Systems In Typical Garages; Part
1 – Introduction, scenarios, and estimation of an allowable permeation rate, ICHS-3, Ajaccio, Corsica, France,
16-18 September, 2009.
23. Venetsanos A.G., E. Papanikolaou, Cariteau B., Adams P., Bengaouer A., Estimation of an Allowable Hydrogen Permeation Rate From Road Vehicle Compressed Gaseous Hydrogen Storage Systems In Typical
Garages; Part 2 – CFD dispersion calculations using the ADREA-HF code and experimental validation using
helium tests at the GARAGE facility, ICHS-3, Corsica, France, 16-18 September, 2009.
24. A.G. Venetsanos, P. Adams, I. Azkarate, A. Bengaouer, L. Brett, M.N. Carcassi, A. Engebø, E. Gallego, A.I.
Gavrikov, O.R. Hansen, S. Hawksworth, T. Jordan, A. Kessler, S. Kumar, V. Molkov, S. Nilsen, E. Reinecke,
M. Stöcklin, U. Schmidtchen, A. Teodorczyk, D. Tigreat, N.H.A. Versloot, On the use of hydrogen in confined spaces: Results from the internal project InsHyde, ICHS-3, Ajaccio, Corsica, France, 16-18 September, 2009.
25. S. Brennan, A. Bengaouer, M. Carcassi, G. Cerchiara, G. Evans, A. Friedrich, O. Gentilhomme, W. Houf, A.
Kotchurko, N. Kotchourko, S. Kudriakov, D. Makarov, V. Molkov, E. Papanikolaou, C. Pitre, M. Royle, R.
Schefer, G. Stern, A. Venetsanos, A. Veser, D. Willoughby, J. Yanez, Hydrogen and fuel cell stationary applications: key findings of modelling and experimental work in the HyPer project, ICHS-3, Ajaccio, Corsica,
France, 16-18 September, 2009.
26. Jordan T., Adams P., Azkarate I., Baraldi D., Barthelemy H., .Bauwens L., Bengaouer A., Brennan S., Carcassi
M., Dahoe A., Eisenreich N., Engebo A., Funnemark E.; Gallego E., Gavrikov A., Haland E., Hansen A-M, Haugom G-P, Jedicke O., Kessler A.; Kotchourko A., Kumar S., Langer G., Makarov D., Marangon A., Markert
F., Middha P., Molkov V., Nilsen S., Perrette L., Reinecke E-A, Schmidtchen U., Serre-Combe P., Stoecklin
M., Sully A., Teodorczyk A., Tigreat D., Venetsanos A.G., Verfondern K., Versloot N., Vetere A., Wilms M.,
Zaretskiy N., ICHS-3, Achievements of the EC network of excellence HySafe, Ajaccio, Corsica, France, 1618 September, 2009.
27. S. Brennan, A. Bengaouer, M. Carcassi, G. Cerchiara, G. Evans, A. Friedrich, O. Gentilhomme, W. Houf, A.
Kotchurko, N. Kotchourko, S. Kudriakov, D. Makarov, V. Molkov, E. Papanikolaou, C. Pitre, M. Royle, R.
Schefer, G. Stern, A. Venetsanos, A. Veser, D. Willoughby, J. Yanez, Towards minimizing hazards in hy-
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drogen and fuel cell stationary applications: key findings of modelling and experimental work in the HYPER
project, Hazards XXI, Process Safety And Environmental Protection, Weston Building, Manchester, UK, 10
–12 November 2009.
28. Tsakas M., Vasilakos C., MaggosTh., Michopoulos J. Hospital in-house waste management and environmental impact. CEMEPE p.266, Greece Myconos 21-26/06 2009
29. Lasaridi K., Katsabanis G., Maggos Th., Manios Th., Fountoulakis M., Kalogerakis N., Stentiford E., Kyriacou
A. Mapping odour nuisance from environmental and industrial installations in Greece. CEMEPE p.230,
Greece Myconos 21-26/06 2009
30. D. Saraga, A. Sfetsos, S. Andronopoulos, A. Chornis, T. Maggos, D. Vlachogiannis, J.G. Bartzis, An investigation of the parameters influencing the determination of the number of particulate matter sources and
their contribution to the air quality of an indoor residential environment. Information Technologies in Environmental Engineering, 27-28 May 2009, Thessaloniki, Greece
31. D. Saraga, T. Maggos, E. Tolis, A. Sfetsos, S. Andronopoulos, J.G. Bartzis, C. Vasilakos, Estimation of PAHs
sources contribution to indoor particulate matter concentration in an office environment: experimental results and receptor modeling application, 7th International Conference on Air Quality – Science and Application, 24-27 March 2009, Instabul, Turkey.

GREEK CONFERENCES
1. Α. Μπουρλίνος, Δ. Γιασαφάκη, Ε. Κούβελος, Α. Στούμπος, Γ. Χαραλαμποπούλου, Θ. Στεριώτης, “Mελέτη
αποθήκευσης υδρογόνου σε νανοσύνθετα υλικά άνθρακα-μετάλλου”, 4ο Πανελλήνιο Συμπόσιο Πορωδών
Υλικών, Πάτρα, 22-23 Οκτωβρίου 2009.
2. Papadimitriou, N.I., Tsimpanogiannis, I.N., Stubos, A.K., A.T. Papaioannou, “Numerical Simulations of Hydrogen Storage in Hydrates,” Paper presented at the 7th Greek Chemical Engineering Conference, Patras,
Greece, June 3-5, 2009.
3. Papadimitriou, N.I., Tsimpanogiannis, I.N., A.K. Stubos, “Study of Hydrogen Storage in Hydrates using Monte
Carlo Simulations,” Paper presented at the 4th Panhellenic Symposium on Porous Materials, Patras, Greece,
October 22-23, 2009.

CHAPTERS IN BOOKS
1. A. Sfetsos , D. Vlachogiannis, An investigation of the effectiveness of advanced modeling tools on the forecasting of daily PM10 values in the Greater Athens Area, in Marx Gómez, J., Rizzoli, A.E., Mitkas, P.A.,
Athanasiadis, I.N. (Eds.), Information Technologies in Environmental Engineering, Springer 2009.
2. A. Sfetsos, A. Syrakos, M. Politis, G. Efthimiou, N. Gounaris, D. Vlachogiannis, N. Koziakis, J.G. Bartzis, G.
Nikolaou, M. Voutsinas, The development of a decision support system for the operation of the PPC thermal
power plants in Western Macedonia, in Marx Gómez, J., Rizzoli, A.E., Mitkas, P.A., Athanasiadis, I.N. (Eds.),
Information Technologies in Environmental Engineering, Springer 2009.
3. D. Saraga, A. Sfetsos, S. Andronopoulos, A. Chornis, T. Maggos, D. Vlachogiannis, J.G. Bartzis, An investigation of the parameters influencing the determination of the number of particulate matter sources and their contribution to the air quality of an indoor residential environment, in Marx Gómez, J., Rizzoli, A.E., Mitkas, P.A.,
Athanasiadis, I.N. (Eds.), Information Technologies in Environmental Engineering, Springer 2009.
4. D. Vlachogiannis and A. Sfetsos, “An investigation of the effectiveness of advanced modeling tools on the
forecasting of daily PM10 values in the Greater Athens Area”, Book: Information Technologies in Environmental Engineering, Environmental Science and Engineering, Chapter 305-316, DOI 10.1007/978-3-54088351-7_23,© Springer-Verlag Berlin Heidelberg 2009 (SpringerLink Date 28 May 2009).
5. Andronopoulos S., Sfetsos A., Vlachogiannis D. Yiotis A., Gounaris N., (2009), Application of adjoint CMAQ
chemical transport model in the Athens greater area: Sensitivities study on ozone concentrations, Ηrvatski Meteoroloski Casopis, Volume 43 PART 1, 2008, Pages 249-253.
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ACCREDITATION
Πιστοποιητικό Διαπίστευσης με Αρ. 446, κατά ΕΛΟΤ EN ISO/IEC 17025: 2005, Ημερ/νία αρχικής έκδοσης
30.7.2008, Ημερομηνία Επέκτασης πεδίου 27.5.2009.
Επέκταση Πεδίου Διαπίστευσης:
Ατμοσφαιρικός Αέρας: Προσδιορισμός πολυαρωματικών υδρογοναναθράκων – συλλογή σε φίλτρα
προσρόφησης, ανάλυση με αέρια χρωματογραφία – φασματογραφία μάζας (σύμφωνα με το ISO
12884:2000)
Αέρας εσωτερικών χώρων, εξωτερικού περιβάλλοντος και χώρων εργασίας: Δειγματοληψία με άντληση
και ανάλυση βενζολίου με χρήση σωλήνων προσρόφησης / θερμικής εκρόφησης / αέριας χρωματογραφίας
(σύμφωνα με το ΕΛΟΤ ΕΝ ISO 16017-1:2001

TECHNICAL REPORTS
1. D. Vlachogiannis, A. Sfetsos and N. Gounaris, The study of impact of atmospheric dispersion of Volatile Organic Compounds (VOC) concentrations from an oil storage tank farm of the construction project “Burgas –
Alexandroupoli pipeline and associated installations / Greek part”, near the city of Alexandroupoli, Technical
Report to ILF Beratende Ingenieure GmbH, September 2009.
2. Βλαχογιάννη Δ., Ανδρονόπουλος Σ., Σφέτσος Α., Γούναρης Ν., (Ιανουάριος 2009), Μελέτη διασποράς και
συγκέντρωσης αερίων ρύπων από το σταθμό Συμπαραγωγής Ηλεκτρισμού και Θερμότητας (ΣΗΘ) στην
περιοχή των Σερρών, Έκθεση προς ECOMED Θ. Κόλλιας κ’ ΣΙΑ.
3. Βλαχογιάννη Δ., Ανδρονόπουλος Σ., Σφέτσος Α., Γούναρης Ν., (Ιανουάριος 2009), «Μελέτη Διασποράς και
Συγκέντρωσης Αερίων Ρύπων σε Σταθμούς Συμπίεσης κατά Μήκος του Χερσαίου Τμήματος του
Ελληνοταλικου Αγωγου (IGI), Περίπτωση Ν. Μεσημβρίας και Κομοτηνής», Έκθεση προς ΔΕΣΦΑ Α.Ε.
4. S. Andronopoulos, E. Davakis, J.G. Bartzis (2009) “ RODOS-DIPCOT Model Description and Evaluation”, Report
RODOS(RA2)-TN(09)-01,
http://www.rodos.fzk.de/Documents/Public/
HandbookV6f/Volume3/RA2TN0901_DIPCOT.pdf
5. S. Andronopoulos, J.G. Bartzis (2009) “ Model description of the RODOS Meteorological Pre-Processor”, Report
RODOS(RA2)-TN(09)-02,
http://www.rodos.fzk.de/Documents/Public/
HandbookV6f/Volume3/RA2TN0902_MPP.pdf
6. S. Andronopoulos, J.G. Bartzis (2009) “Report on performance tests of the mass-consistent wind-field model”,
Report EURANOS(CAT2)-TN(09)04.
7. Μετρήσεις ολικών πτητικών υδρογονανθράκων και ολικού οργανικού άνθρακα στα καμιναέρια και
περιμετρικά της βιομηχανίας ΙΝΤΕΡΚΕΜ Α.Ε (4 εκθέσεις).
8. Μετρήσεις ολικών πτητικών υδρογονανθράκων και ολικού οργανικού άνθρακα στα καμιναέρια της
βιοτεχνίας ΤΡΙΑΝΤΟΠΟΥΛΟΣ – ΣΑΡΡΗΣ.
9. Μετρήσεις ολικών πτητικών υδρογονανθράκων και ολικού οργανικού άνθρακα στα καμιναέρια της
βιομηχανίας χρωμάτων ΒΙΒΕΧΡΩΜ Α.Ε (2 εκθέσεις).
10. Μετρήσεις ολικών πτητικών υδρογονανθράκων και ολικού οργανικού άνθρακα στα απαέρια της
βιομηχανίας ΕΛΒΙΕΞ.
11. Μετρήσεις βαρέων μετάλλων στον αέρα εσωτερικών εργασιακών χώρων του εργοστάσιου 303 ΠΕΒ.

LECTURES
1. Th. Steriotis & A.K. Stubos, “Metal doped carbon foams for hydrogen Storage” 2009 Gordon Research Conference on Hydrogen-Metal systems, 12-17 July 2009, Barga, Italy.
2. Θ. Στεριώτης, Γ. Χαραλαμποπούλου, “Προηγμένα υλικά για αποθήκευση υδρογόνου”, Ε.Κ.Ε.Φ.Ε.
Δημόκριτος, Θερινό Σχολείο 2009.
3. Th. Steriotis, G. Charalambopoulou, A. Stubos, “Solid Storage for Hydrogen”, 3rd International Workshop on
Hydrogen, Rabat – Morocco, 28-31 October 2009.
4. A.K. Stubos: Integrated Project NESSHY: An Overview, II Int. Conf. “Hydrogen Storage Technologies”,
Moscow, 28-29 October, 2009.
5. A. Venetsanos: CFD modelling of hydrogen release and dispersion, Workshop on CFD gaps for hydrogen release and combustion, JRC-Petten, Institute for Energy, 1-2 October 2009
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5. System Reliability and Industrial Safety Laboratory (SRISL)
1. PEER-REVIEWED JOURNALS
1. Papazoglou Ι.Α., Aneziris Ο.Ν., Konstandinidou Μ., Giakoumatos Ι., (2009), Accident Sequence Analysis for
producing and storing explosives, Accident Analysis & Prevention, Volume 41, Issue 6, November 2009, 11451154.

IN PRESS
1. O.N. Aneziris, I.A. Papazoglou, D. Kallianiotis, (2009) Occupational Risk of tunnelling construction, Safety
Science, In Press, doi:10.1016/j.ssci.2009.11.003.
2. Bellamy LJ, Mud.M., Damen M., Baksteen H., Aneziris O.N., Papazoglou I.A., Hale A.R,. Oh J. I.H (2009).
Which management system failures are responsible for occupational accidents?, Safety Monitor, In Press.
3. Argyropoulos, C.D., Sideris, G.M., Christolis, M.N., Nivolianitou, Z., Markatos, N.C., (2009) Modelling pollutants dispersion and plume rise from large hydrocarbon tank fires in neutrally stratified atmosphere, Atmospheric Environment, In Press, doi:10.1016/j.atmosenv .2009.11.034.

2. PEER-REVIEWED CONFERENCE PROCEEDINGS
1. I.A. Papazoglou, O. N. Aneziris, M. Konstandinidou, M. Damen, M. Mud, J. Kuiper, H. Baksteen, L.J. Bellamy,
J.G. Post, J. Oh, “Occupational Risk Management for Contact with moving parts of machines”, ESREL 2009,
7-10 September 2009, Prague, Czech Republic.
2. O. N. Aneziris,I.A. Papazoglou, M. Konstandinidou, M. Damen, J. Kuiper, L.J. Bellamy, M. Mud, H. Baksteen,
J. Oh, “Occupational Risk Management for Electrical Hazard”, ESREL 2009, 7-10 September 2009, Prague,
Czech Republic.
3. I.A. Papazoglou, O. N. Aneziris, M. Konstandinidou, L.J. Bellamy, M. Damen, “Assessing Occupational Risk
for Contact with moving parts of machines during maintenance”, World Congress on Engineering Asset Management, 23-25 September 2009, Athens, Greece.
4. M. Konstandinidou, Z. Nivolianitou, E. Plot, F. Camus, A. Monferini, Ch. Leva, T. Kontogiannis, P. Kafka
“Human Reliability Analysis for reducing risk in an LPG treatment and storage plant”, ESREL 2009, 6-10 September 2009, Prague, Czech Republic.
5. Z. Nivolianitou, B. Synodinou, “Environmental management of big riverine floods: the case of Evros Prefecture in Greece”, 2nd International Conference on Environmental Management, Engineering, Planning and
Economics (CEMEPE 2009) & SECOTOX CONFERENCE ,Mykonos island, Greece, June 21 to 26, 2009.

GREEK CONFERENCES
1. Μ. Κωνσταντινίδου, Χρ. Κυρανούδης, Ν. Μαρκάτος, Ζ. Νιβολιανίτου, Γ. Σίμος, “Εκτίμηση Χρόνου
Απόκρισης Χειριστών με χρήση μοντέλου Ασαφούς Λογικής”, 7o Πανελλήνιο Συνέδριο Χημικής Μηχανικής,
Πάτρα Ιούνιος 2009.
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TECHNICAL REPORTS
1. I. A. Papazoglou, “Variability in the Quantified Occupational Risk of Accidents”, February 2009.
2. Olga Aneziris, Myrto Konstandinidou, I. A. Papazoglou, “Sensitivity Analysis Results”, ORCA project, March
2009.
3. Olga Aneziris, “Major Hazard Bowties”, ORCA project, March 2009.
4. Olga Aneziris, Myrto Konstandinidou, I. A. Papazoglou, “Quantitative Risk analysis of LNG plants”, INTeg Risk project, December 2009.
5. Piero Baraldi, Angelo Sogaro and Myrto Konstantinidou, “Development of a visual interface for the Fuzzy
Probability Estimator”, 2009.
6. Piero Baraldi, Angelo Sogaro and Myrto Konstantinidou, “FPE interface: allocation of the anchor points on
the CPC scale”, 2009.
7. Piero Baraldi, Angelo Sogaro and Myrto Konstantinidou, “Anchor point elicitation: template for experts assessment”, 2009.
8. Piero Baraldi, Angelo Sogaro and Myrto Konstantinidou, “FPE interface: identification of prototype conditions
for CPC”, 2009.
9. Andrea Monferini, Alison Kay, Micaela Demichela, Myrto Kostantinidou, Zoe Nivolianitou, Peter Kafka , Steen
Weber, Tom Kontogiannis, “Statoil Case Study Design of Experiments”, 2009.
10. Mohamed Mokri, Abdelkader Aïnes, Lahouari Behilil, Moktaria Naar, Rosaria Pendino, Andrea Monferini,
Sam Cromie, Alison Kay, Chiara Leva, Peter Kafka, Myrto Konstandinidou, Fabrice Camus, Emmanuel Plot,
“Sonatrach Case Study Specifications The Simuscape”, 2009.
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6. Solar & Other Energy Systems Laboratory (SESL)
1. PEER-REVIEWED JOURNALS
1. Belessiotis V., Delyannis E., ''Solar Drying'', Progress in Solar Energy, (in press), 2009.
2. Belessiotis V., Mathioulakis E. and Papanicolaou E., “Theoretical formulation and experimental validation of
the input-output modeling approach for large solar thermal systems”, Solar Energy (accepted for publication),
2009.
3. Lamnatou C., Papanicolaou E., Belessiotis V. and Kyriakis N., “Finite-volume modeling of heat and mass transfer during convective drying of porous bodies – non-conjugate and conjugate formulations involving the aerodynamic effects”, special issue of Renewable Energy (accepted for publication), 2009.
4. Kaloudis E., Caouris Y.G, Mathioulakis E. and Belessiotis V. “Comparison of the dynamic and input-output
methods in a solar domestic hot water system”, special issue of Renewable Energy (accepted for publication),
2009.
5. Panaras G., Mathioulakis E., Belessiotis V. and Kyriakis N., “Experimental validation of a simplified approach
for a desiccant wheel model”, special issue of Renewable Energy (accepted for publication), 2009.
6. Lamnatou C., Papanicolaou E., Belessiotis V. and Kyriakis N., “Conjugate heat and mass transfer from a drying rectangular cylinder in confined air flow”, Num. Heat Transfer, Part A, vol. 56 (5), pp. 379-405, 2009.
7. Papanicolaou E. and Belessiotis V., “Transient development of flow and temperature fields in an underground
thermal storage tank under various charging modes”, Solar Energy, vol. 83(8), pp 1161-1176, 2009.

GREEK CONFERENCES
1. Γ. Πανάρας, Ε. Μαθιουλάκης, και Β. Μπελεσιώτης, «Διερεύνηση απόδοσης συστήματος κλιματισμού με
στερεά αφυγραντικά μέσα», πρακτικά 9ου Εθνικού Συνεδρίου του ΙΗΤ για τις "Ήπιες μορφές ενέργειας",
Γεροσκήπου – Πάφος, Κύπρος, 26-29 Μαρτίου 2009, σελ 359-366.
2. Χρ. Λαμνάτου, Η. Παπανικολάου, Β. Μπελεσιώτης και Ν. Κυριάκης, «Μοντελοποίηση φαινομένων
μεταφοράς θερμότητας/μάζας κατά την ξήρανση με συναγωγή πορωδών στερεών σωμάτων – εφαρμογή
σε ηλιακό ξηραντήριο», πρακτικά 9ου Εθνικού Συνεδρίου του ΙΗΤ για τις "Ήπιες μορφές ενέργειας",
Γεροσκήπου – Πάφος, Κύπρος, 26-29 Μαρτίου 2009, σελ. 379-386.
3. Βορόπουλος Κ., Μαθιουλάκης Ε. και Μπελεσιώτης Β., " Πρόταση για Σχέδιο Προτύπου – Τεχνικής
Οδηγίας σχεδιασμού και εγκατάστασης μεγάλων θερμικών ηλιακών συστημάτων ", πρακτικά 9ου Εθνικού
Συνεδρίου του ΙΗΤ για τις Ήπιες Μορφές Ενέργειας, Κύπρος, Μάρτιος 2009, σελ 393-400.
4. Μαθιουλάκης Ε. και Μπελεσιώτης Β., " Αυτόνομο ηλιακό οικιακό σύστημα θέρμανσης νερού χαμηλής
αισθητικής επιβάρυνσης ", πρακτικά 9ου Εθνικού Συνεδρίου του ΙΗΤ για τις Ήπιες Μορφές Ενέργειας,
Κύπρος, Μάρτιος 2009, σελ . 401-408.
5. Καλούδης Ε., Καούρης Ι. Γ., Μαθιουλάκης Ε. και Μπελεσιώτη Β., "Σύγκριση της Δυναμικής Μεθόδου και
της Input-Output σε ηλιακό σύστημα θέρμανσης νερού", πρακτικά 9ου Εθνικού Συνεδρίου του ΙΗΤ για
τις Ήπιες μορφές ενέργειας, Κύπρος, Μάρτιος 2009, σελ. 409 -416.
6. E. Καλούδης, Η. Παπανικολάου, Β. Μπελεσιώτης και Θ. Πανίδης, «Υπολογιστική και πειραματική
διερεύνηση εναλλακτικών μορφών φόρτισης κυλινδρικής δεξαμενής αποθήκευσης νερού μεγάλου
κυβισμού», πρακτικά 9ου Εθνικού Συνεδρίου του ΙΗΤ για τις "Ήπιες μορφές ενέργειας", Γεροσκήπου –
Πάφος, Κύπρος, 26-29 Μαρτίου 2009, σελ 447-455.
7. Μαθιουλάκης Ε., Πανάρας Γ. και Μπελεσιώτης Β., " Συμπεράσματα από την υλοποίηση και λειτουργία
πιλοτικής μονάδας αφαλάτωσης με χρήση θερμικής ηλιακής ενέργειας ", πρακτικά 9ου Εθνικού Συνεδρίου
του ΙΗΤ για τις Ήπιες Μορφές Ενέργειας, Κύπρος, Μάρτιος 2009, σελ. 515-522.
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BOOKS
8. Β. Μπελεσιώτης, Ε. Δεληγιάννη, “ΜΕΘΟΔΟΙ ΚΑΙ ΣΥΣΤΗΜΑΤΑ ΞΗΡΑΝΣΗΣ – Αρχές διεργασιών ξήρανσης”,
ΕΚΕΦΕ «ΔΗΜΟΚΡΙΤΟΣ», Εκδ. Ι. ΣΙΔΕΡΗΣ, 2009.
9. V. Belessiotis, E. Delyannis and M. Balaban, “SOLAR DESALINATION- An introduction to solar desalination
methods”, Publ. “Balaban Desalination Publication”, 2009.
10. Β. Μπελεσιώτης, “ΘΕΡΜΙΚΑ ΗΛΙΑΚΑ ΣΥΣΤΗΜΑΤΑ – Ανάλυση και Σχεδιασμός” (υπό εκτύπωση).

CHAPTERS IN BOOKS
1. Belessiotis V. and Delyannis E., Balaban M., “The ABC of solar desalination. An introduction to solar desalination methods”, Balaban Desalination Publications, L’Aquila, Italy, ISBN 0-86689-068-8, 2010 (in press).
2. Mathioulakis E., Belessiotis V., "Calibration and recalibration of measuring instruments: a Bayesian perspective", in Transverse Disciplines in Metrology (collective book), Wiley – ISTE, ISBN: 9781848210486, 2009.
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7. Thermal Hydraulics and Multiphase Flow Laboratory (THEMLAB)
1. PEER-REVIEWED JOURNALS
1. A. Bujan, B. Toth, A. Bieliauskas, R. Zeyen, C. Housiadas, “Interpretation of the Phébus FPT0 and FPT1 Circuit
Results Using the SOPHAEROS/ASTEC V1 Module”, Nucl. Technol., (Accepted).
2. S. Dickinson, F. Andreo, T. Karkela, J. Ball, L. Bosland, L. Cantrel, F. Funke, N. Girault, J. Holm, S. Guilbert,
L.E. Herranz, C. Housiadas, G. Ducros, C. Mun, J. C. Sabroux, G. Weber, “ Recent Advances on Containment
Iodine Chemistry”, Progress Nucl. Energy, (Accepted).
3. L.E. Herranz, J. Ball, A. Auvinen, D. Bottomley, A. Dehbi, C. Housiadas, P. Piluso, V. Layly, F. Parozzi, M.
Reeks, “Progress in Understanding Key Aerosol Issues”, Progress Nucl. Energy, (Accepted).
4. Kissane, M.P , Mitrakos, D., Housiadas, C., Sabroux, J.C., “Investigation of thermo-catalytic decomposition
of metal-iodide aerosols due to passage through hydrogen recombiners”, Nucl. Eng. Des., 239, 3003–3013,
2009.
5. A. Galani, P. Neofytou, A. G. Venetsanos, J. Bartzis and S. Neville, “Prediction and study of passive pollutant
dispersion in a street canyon in London using Computational Fluid Dynamics techniques” Global NEST Journal 2009; 11:434-439.

2. PEER REVIEWED CONFERENCE PROCEEDINGS
1. M. Pilou, V. Gkanis, P. Neofytou, C. Housiadas, “Computational study of aerosol flow in bifurcations”, European Aerosol Conference, Karlsruhe, Germany, September 6-11, (2009).
2. E.Makris, V. Gkanis, C. Housiadas, “A methodology to use the flow field from Ansys CFX® software in an inhouse sectional aerosol dynamics code”, European Aerosol Conference, Karlsruhe, Germany, September 611, (2009).
3. A. Nikolopoulou, P. Neofytou, C. Housiadas, P. Papazafiri, K. Eleftheriadis, L. Tran, “Integration of two mathematical models for monitoring of biological doses from inhalation exposure to nano and fine particles in industrial workplace”, European Aerosol Conference, Karlsruhe, Germany, September 6-11, (2009).
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Research Reactor Laboratory
1. MTR+I3, Integrated Infrastructure Initiatives for Material Testing Reactors Innovations, Contract number
036440 (FI60).
2. ΑΚΜΩΝ, Αναβάθμιση παροχής περιβαλλοντικών υπηρεσιών από το ΙΠΤ-Α, Αριθ. Προγρ. Γ.Γ.Ε.Τ. 66.
3. Fusion Emerging Technology, TASK AGREEMENT: Radiation Effects Modelling and Experimental Validation,
2008-2009.
4. European Fusion Program 2009.
5. Integrated Project EXTREMAT "New Materials for Extreme Environments" (2004-2009), FP6
6. FEMaS-CA Fusion Energy Materials Science – Coordination Action (2008-2010), Grant Agreement Number
224752, FP7
7. IAEA CRP “Development of a Monte Carlo Based Calibration Method for Gamma Spectrometry of Marine
Samples” [Research Agreement No 14564/R0]
8. IAEA CRP “Assessment of source term, radionuclides transport within containment / confinement and release
to the environment of the Greek research reactor facility” [Research Agreement No. 13827/R0]
9. IAEA CRP “Large sample neutron activation analysis of heterogeneous solid waste” [Research Agreement No.
14565/R0]
10. Επιχειρησιακό Πρόγραμμα Ανταγωνιστικότητας (ΕΠΑΝ), Έργο «Ολοκληρωμένο Εθνικό Κέντρο
Περιβαλλοντικής Τεχνολογίας».

Health Physics & Environmental Health Laboratory
1. “Βιοδοσιμετρία
ακτινοβολιών
και
κυτταρογενετική
Αυτοχρηματοδοτούμενo έργo παροχής υπηρεσιών.

μελέτη

λευχαιμικών

νοσημάτων”.

2. “Εξειδικευμένες Υπηρεσίες Ακτινοπροστασίας”. Αυτοχρηματοδοτούμενo έργo παροχής υπηρεσιών.
3. Υπουργείο Υγείας & Κοινωνικής Αλληλεγύης: «Μελέτη του πολυμορφισμού των γονιδίων
αποτοξικοποίησης GSTT1, GSTM1 και ΝQO1 σε Έλληνες ασθενείς με πολλαπλή σκλήρυνση: συσχετισμός
με την προδιάθεση και τα κλινικοπαθολογικά χαρακτηριστικά».

Environmental Radioactivity Laboratory
1. RER/7/003 Marine environmental assessment of the Mediterranean Sea (IAEA) (Total 250 000 €)
2. RER/7/005 programme for harmonization of real-time data and simulation/adaptation to models (2008-2013)
(Total 395 000 €)
3. Mussel Watch (CIESM) (Frame)
4. MYTIMED (INTERREG) (Frame)
5. Radioactivity measurements of consuming goods, materials, and other samples (provision of services)
(40 000 €)
6. Design and evaluation of environmental studies ( Contracts: 10 000 €)
7. GSRT PEP Artiki (AEROMETRISI) Development of an operational mapping system of the atmospheric particulate matter concentration and the estimated population exposure in Attica", within the structural funds programme "Consortiums for Research and Technological Developement in High Priority Areas" with has a CEC
contribution of 75%. (2/7/06 - 31/5/08) (Total 230 000 €)
8. GSRT-NONEU-“Evaluation of Aerosol and Ozone Phοtochemical Models over Athens using in situ sensors
(DOAS) and lidar techniques combined with health indicators”. Period-2007-2008 (Total 13000 €)
9. GSRT: Upgrade of Environmental Technology Srvices from the Institute of Nuclear Technology& Radiation Protection “AKMON” 2005-2008 (Total 275359 €)
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10. GSRT: Environmental Research Infrastructure Co-operation of Institute of Physical Chemistry and INT-RP
(Total 1.772.500 €)
11. Services to Industrial and Public authority clients for: Calibration and validation of aerosol/particulate matter (PM10 PM2.5 PM1) measurement infrastructure according to EN12341 standard, isokinetic sampling of
aerosol and gases from stacks under regulation 2000/76/EC, Analysis of trace and earth metallic elements
in aerosol samples, Environmental impact assessment for arsenic, cadmium, mercury, nickel in ambient air
regulated under DIRECTIVE 2004/107/EC (Total 9800 €)

Environmental Research Laboratory
1. NoE-HYSAFE - Safety of Hydrogen as an Energy Carrier, (SES6-CT-2004-502630), (1/3/04-28/2/09) (Total
NCSR “D” Budget 350,154 EURO, EC Funding 189,088 EURO)
2. IP-EURANOS - European Approach to nuclear and radiological emergency management and rehabilitation
strategies (FI6R-CT-2004-508843) (1/4/04-30/6/09) (Total NCSR “D” Budget 208,000 EURO, EC Funding:
50%).
3. IP-NESSHY – Novel Efficient Solid Storage for Hydrogen (SES6-CT 2005-518271) (1/1/2006-31/12/2010) (Total
NCSR “D” Budget 1,413,000 EURO, EC Funding 889,000 EURO)
4. STREP-FP6, HYPER Installation Permitting Guidance for Hydrogen and Fuel Cells Stationary Applications,
039028 (1/11/06-31/01/09) (Total NCSR “D” Budget 83,200 EURO, EC Funding 50%)
5. FP7-NANOHY Novel nanostructured materials for hydrogen storage, Grant Agreement No 210092, (1/1/2008
– 30/9/11, duration: 45 months) (Total NCSR “D” Budget 285,800 EURO, EC Funding 214,350 EURO)
6. ΠΙΣΤΟΠΟΙΗΣΗ - ΕΠΑΝ (Μέτρο 1.2 ‘ΕΘΝΙΚΟ ΣΥΣΤΗΜΑ ΠΟΙΟΤΗΤΑΣ’, Δράση 1.2.2 ΠΙΣΤΟΠΟΙΗΣΗ)
Ενίσχυση της υφισταμένης υποδομής του εργαστηρίου Περιβαλλοντικών Ερευνών (ΕΠΕΡ) του
Ινστιτούτου Πυρηνικής Τεχνολογίας – Ακτινοπροστασίας του ΕΚΕΦΕ «ΔΗΜΟΚΡΙΤΟΣ» για την παροχή
υπηρεσιών δοκιμών (Κωδ ΟΠΣ 102250) (19/9/2005 – 30/6/2009) (Χρηματοδότηση από ΥΠΑΝ 166,535
EURO)
7. CSA - PERL - Enhancing the Research Potential of the NCSR “Demokritos” Environmental Research Laboratory in the European, National and Regional Research Areas (FP7 229773), (1/1/09 – 31/12/11) (Total NCSR
“D” Budget 1,135,000 EURO, EC Funding 797,000 EURO).
8. NREL Further development of spillover based nanostructured materials for hydrogen storage
(4/11/08-31/12/10) (Total NCSR “D” Budget 127,500 USD).
9. FP7 STAR-TRANS Strategic Risk Assessment and Contingency Planning in Interconnected Transport Networks
(FP7-225594) (1/11/09-30/4/12) (Total NCSR “D” Budget 271,000 EURO, EC Funding: 205,500 EURO)

System Reliability and Industrial Safety Laboratory
1. iNTeg-Risk: Early Recognition, Monitoring and Integrated Management of Emerging, New Technology
Risks (2008-2013) (€ 137.600).
2. “ORCA”, (RIVM Netherlands) (€ 26.000).
3. VIRTHUALIS “Virtual reality and human factors”, (FP6-IP, DG Research, 2005-2009) (€ 44.319).
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Solar &Other Energy Systems Laboratory
1. Δράση 3.1.2/ Μ 3.1/ΕΠΑΝ, ''Βέλτιστος ενεργειακός σχεδιασμός και χαρακτηρισμός προόντων ηλιακής
ενέργειας και διατάξεων αποθήκευσης θερμότητας'', 2007-2009, προπολογισμός 336.030 €, (ΕΡΓΟ ΓΕΛ
1456).
2. Π.Υ., Παροχή Εξειδικευμένων Επιστημονικών & Τεχνολογικών Υπηρεσιών στον τομέα των ΑΠΕ, 20032012, προπολογισμός 750.000 €, (ΕΡΓΟ ΓΕΛ 1103).
3. MEDA , ''Autonomous desalination system concepts for sea water and brackish water in rural areas with renewable energies – Potentials, Technologies, Field Experience, Socio-technical and Socio-economic impacts
– ADIRA'', 2003-2008, προπολογισμός 274.253 €, (ΕΡΓΟ ΓΕΛ 1111).
4. ΠΕΝΕΔ 2003 (EΠΑΝ / Μ 8.3 / ΙΙΙ ΚΠΣ), ''Ανάπτυξη και ενεργειακή βελτιστοποίηση αυτόνομου
ξηραντηρίου γεωργικών προόντων με χρήση ηλιακής ενέργειας'', 2005-2009, προπολογισμός 46.758 €,
(ΕΡΓΟ ΓΕΛ 1262)
5. QAiST, “Quality Assurance in solar thermal heating and cooling technology - keeping track with recent and
upcoming developments”, 2009-2012, προπολογισμός 78.156 €, (ΕΡΓΟ ΓΕΛ 1560).

Thermal Hydraulics And Multiphase Flow Laboratory
1. FP6 CA, GOCE-Contract No 037019 (HENVINET): Health and Environment Network (2006-2010).
2. FP7-HEALTH-2007-A, CP Project No 201335 (NANOTEST): Development of methodology for alternative testing strategies for the assessment of the toxicological profile of nanoparticles used in medical diagnostics
(2008-2011).
3. FP7-NMP-2007-CSA-1, CSA Project No 218539 (NanoIMPACTnet): Europe-wide Cooperation and Coordination in the Study of the Health and Environmental Impact of Nanomaterials (2008-2012).
4. FP7-SP5-Euratom, NoE Grant Agreement No 231747 (SARNET2): Severe Accident Research Network of Excellence 2 (2009-2013).
5. FP7-NMP-2009-1.3-2, CSA Project Grant Agreement No 247794 (NANEX): Development of Exposure Scenarios for Manufactured Nanomaterials (2009-2010).
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