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For our Laboratory, this year’s highlights would have
been the celebration of the 30th anniversary since its
foundation and the organization of the 12th International
Conference on Air Quality - Science and Application on
March 9th-13th.
Indeed, we were given the chance to celebrate and the
conference took place, yet as an online event because of
the totally unexpected COVID-19 pandemic that
literally changed everything in our lives starting with
March 2020. It goes without saying that our Laboratory
had to adapt totally to the unprecedented crisis: we
introduced all protocols necessary for health protection
and we adopted suitable practices to pursue our
educational and research activities. Lectures were
prepared and offered via the internet and students’
examinations were re-scheduled to allow an online
assessment of the examinees skills, maintaining equal
treatment for all. Missions for project meetings,
seminars, conferences etc. were reduced as much as
possible. Τhey were replaced by teleconferences as well
as consultations and other events taking place remotely.
Home office was unavoidable during the springtime
lockdown and it appears that this will also be necessary
in the entire cold season of the year.
Of course, and despite our efforts, not all activities
planned could take place, and a very regrettable
consequence of the pandemic, in particular of the
distancing necessary to reduce the virus transmission, is
the almost total suppression of social contacts, as for
instance those occurring during the coffee brakes, in
lectures intermissions and at gatherings following
seminars and other academic events.
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Yet we tried to make a virtue out of necessity
recognizing that the lockdown measures in most
countries in March and April 2020 corresponded to an
unprecedented global scale experiment of controlled
emission reductions leading to air quality improvements.
Collaborating with several other scientific groups from
various countries, we started contributing to a study
launched by WMO, which is expected to lead to improved air quality management systems for urban areas.
One can only hope that the COVID-19 pandemic will
soon come to an end, in order that we can return to
normality in 2021.
Even when the long-expected ‘normality’ hopefully
comes in place, there are still several environmental
challenges that have to be addressed. Climate change
and urban air pollution fall naturally very high in the list
of priorities. Our Laboratory personnel remains committed in researching and studying the best available
technologies and tools in combating those environmental targets. This is done through a variety of research
projects dealing with circular economy, sustainability
management, pollution control, air quality modelling
and environmental sensor development and deployment.
Despite the terrible situations, research funding in these
areas has also significantly increased. As a result, we are
pleased to have mentor a record-high number of PhD
students. Further to sustaining a high-level research
quality, the infusion with a great number of young and
talented engineers and scientists certainly confirms our
belief one needs to be optimist that the future can only
be better!
Nicolas Moussiopoulos and Leonidas Ntziachristos

Research Highlights

Fostering resource efficiency and
climate change resilience through
community-based Air Quality Internet
of Things (AIRTHINGS)
AIRTHINGS is an INTERREG Balkan-Mediterranean
project, approved in 2017 and finalized in October 2020.
The project aimed at fostering sustainable development
and mitigating climate change and air pollution in the
Balkan region, through joint cooperation measures and
transfer of experience between the six project partners
from five Balkan Med countries: Bulgaria, Greece,
Cyprus, Albania and the Former Yugoslav Republic of
Macedonia (since 2018: North Macedonia).
While the EU Directive 2008/50/EC imposes strict limit
values for atmospheric pollutants in ambient air, emission
management requires the implementation of innovative
mitigation measures based on technology transfer. As air
pollution information availability is an essential prerequisite for its efficient management, the AIRTHINGS
project focused on exploiting rapid developments in
technology to combine low-cost air pollution sensors
with advanced air quality modelling tools, in order to
provide regulatory assessment services.
On this basis, the project contributed to the achievement
of the following specific objectives:
•

Deploy sensors to provide real time data through a
network of connected cities jointly monitoring air
quality, in a cloud based "open data" system with
predictive analytics and advanced machine learning
capabilities

•

Formulate
city
specific
guidelines
methodologies for air quality monitoring

•

Complement the measurements of IoT sensors with
results from numerical model calculations

•

and

Establish a common policy framework for the
reduction of regional pollutants in the Balkan region.
The AIRTHINGS sensor monitoring system involves a
grid of 91 low-cost IoT sensors, providing real-time
information about the legislated gaseous and particulate
air pollutants, as well as noise and meteorological
parameters. 22 sensors were installed in the city of Sofia,
22 in Thessaloniki, 19 in Nicosia, 17 in Tirana and 11 in
Skopje.

The real-time air quality data measured by the sensors in
all participating cities are fed into the internet connected
Open Data Platform. The information is available to the
public and to stakeholders through the platform web
page: https://platform.airthings-project.com.
LHTEE was involved in the AIRTHINGS project from
its conceptual phase and led the technical activities
related to the fusion of real-time sensor data with
advanced air quality models. Within AIRTHINGS,
sensor measurements for the city of Thessaloniki were
used by LHTEE to boost the accuracy and precision (i.e.
forecasting skill) of the operational AQMS (Air Quality
Management System), promoting its use for regulation
purposes. The modelling core of the system consists of
the coupled mesoscale MEMO/MARS-aero models,
while the two-way coupled mesoscale-microscale
MEMICO methodology is applied to assess air quality in
the urban and neighbourhood scales, respectively.
A combination of data fusion and data assimilation
methods were employed for the integration of emission
data, real-time sensor measurements and sensor error
management in the AQMS dispersion modelling system.
The nowcasting-analysis field was constructed by
assimilating data from the sensor network into the
dynamical fields of the dispersion model. Air quality
observational data from existing monitoring stations
were additionally integrated on an hourly frequency and
continuously assimilated into model calculations with the
aid of a spatial interpolation method.
Quality Control of the combined modelling and sensor
system involves a continuous on-line quality-testing and
statistical evaluation process, which is performed based
on measurements from traditional monitoring devices.
Model results are further processed off-line to detect
diurnal, seasonal or spatial pollution patterns. The results
of the numerical models of the AQMS complement the
real-time sensor data on pollutant levels, with predictions
of high temporal and spatial resolution, covering the
entire urban area and highlighting pollution hot spots. In
accordance to the main aim of AIRTHINGS, this
information can then be used to identify and quantify
source contributions in areas of interest, particularly
during periods of exceedances above EU limit values,
thus providing support for the evaluation of the efficiency
of proposed mitigation plans.
The project was funded by the INTERREG V-B Balkan-Mediterranean
(2014-2020)
Contact: Prof. Nicolas Moussiopoulos, moussio@auth.gr

Interactive visualization of AQMS forecasts
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Cloud-based platform for IoT sensor data
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Transnational Educational Network for
young people - new technologies and
entrepreneurial thinking in the tourism
industry (Trans-Edu-Net)
The “Transnational Educational Network for young
people – new technologies and entrepreneurial thinking
in the tourism industry" project aimed to foster the
educational and entrepreneurial skills of young people in
the field of tourism, and it was funded under INTERREG
Balkan-Mediterranean 2014-2020.
The overall objective of Trans-Edu-Net was to encourage
cooperation and networking between business entities,
policy makers and training and education institutions in
order to develop an innovative learning system, which
would boost skills and foster entrepreneurial learning in
the field of tourism.
The specific objectives of the project were the following:
i) to boost and expand the capacity for development and
sharing of entrepreneurial skills in the tourism industry
through modern technologies, thus increasing the
employability of young people in an accessible and
attractive environment for cooperation,
ii) to map and assess the potential and the impact of
entrepreneurial learning in the field of tourism,
iii) to establish an accessible transnational online tourism
environment for young people in Greece, Bulgaria,
Albania and North Macedonia,
iv) to encourage young people in the border regions to
develop their own business in the field of tourism, and
v) to improve innovation capacities through knowledge
and new skills promotion in the tourism field.
The key activities of the project were as follows:
A. Collective needs for capacity building: a1) analyses
on local curricula and entrepreneurial tourism profiles,
a2) elaboration of joint roadmap for educational
materials, and a3) elaboration of transnational curriculum
models.

B. Entrepreneurial learning in the field of tourism: b1)
elaboration of practice-oriented training materials, b2)
elaboration of innovative online tools for education in the
field of tourism and related industries - online educational
platform with interactive modules, business simulation
game, b3) creation of Virtual and Physical Entrepreneurial
Rooms, and
C. Transnational dimension of Vocational Educational
Training (VET) learning, which concerned the organisation
of transnational knowledge transfer trainings, educational
camps, workshops and start-up competition, and aimed to
strengthen and support youth employment across border.
Project outputs:
•

Transnational strategy for organization of trainings
and curricula towards growth and employment of
young people in the tourism.

•

Joint roadmap for the educational materials and
features.

•

Multilingual
online
training
entrepreneurial education.

•

Elaborated curriculum models in entrepreneurial
learning.

•

Online educational
modules.

•

Virtual and physical Entrepreneurial Rooms as a tool
for transnational entrepreneurial mentoring.

•

Created virtual business companies.

•

Multilingual educational business simulation game in
the field of tourism and related industries.

platform

manual

with

for

interactive

•

Organized innovative trainings and modern tools for
education.
LHTEE was involved in the Trans-Edu-Net project from
its conceptual phase and had a major role throughout the
activities of all WPs: project management, project
communication and dissemination, collective needs for
capacity building, entrepreneurial learning in the field of
tourism, and transnational dimension of learning.
The project was funded by INTERREG Balkan-Mediterranean (20142020)
Contact: Prof. Nicolas Moussiopoulos, moussio@auth.gr

Partner participation in the Travel Academy - VI
Annual Tourism Conference in Sofia, Bulgaria.
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Preview from Trans-Edu-Net homepage: ‘Start your
Tourism Classes’
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Development of an adaptable air
quality management system for
supporting urban-scale assessment in
Europe
The main aim of this project was to modify an existing
Air Quality Management System (AQMS) developed by
LHTEE, in order to provide an adaptable air quality
modelling platform for urban-scale applications in
Europe, which will support air quality assessment and
decision making.
To this purpose, LHTEE has implemented a set of
adaptational improvements on both the back- and frontend modules of the existing AQMS in order to
incorporate the mesoscale wind field model GRAM and
the Lagrangian dispersion model GRAL. The existing
AQMS consists of a model system performing advanced
meteorological and photochemical model simulations in
two parallel operational modes. Besides, the system
provides the capability to perform AQ scenario runs
based on custom emission scenarios.
The
aforementioned
adaptations
include
the
specification of back-end functional parameters with the
corresponding new application interfaces (API), as well
as the implementation of the scheduling and
bookkeeping code specific to the operation of GRAM
and GRAL.
As a result, individual models and multiple scenarios can
now be incorporated in the AQMS with little effort using

a minimal interfacing layer, while results of the
operational calculations can be reviewed and visualised
via a portable web-based user interface. In addition, an
off-line (non-real time) module provides support for air
quality related assessment and decision making, based on
custom emission scenarios.
Emissions rates can be defined per sector and pollutant
starting
from
pre-defined
default
scenarios.
Customisation of emissions can be performed in terms
of:
•

Definition of the absolute rates or reduction
percentage
• Configuration of custom per-activity scenarios
• Setting up perturbed emission reductions over
user-defined value ranges
Scenario results can be displayed in the form of
concentration maps and statistical indices.
Overall, the new version of the system constitutes an
evolutionary improvement towards a modelindependent, adaptable platform for the preparation and
management of meteorological and air quality
simulations.
The capabilities offered by the AQMS for producing high
quality assessments of air quality are expected to be a
valuable aid to the authorities towards compliance with
the relevant EU standards.
The project was funded by the Karlsruhe Institute of Technology/
Technology for Pervasive Computing KIT/ TECO
Contact: Prof. Nicolas Moussiopoulos, moussio@auth.gr

Custom views of measurements and model results
AQMS: architecture and interfacing

Setup of emissions scenario
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Analysis layer using guided interpolation over observations
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Research
Revolutionizing disease and environmental detection
with portable optoacoustic sensing (RSENSE)
RSENSE aims at revolutionizing optical sensing with
broad impacts on society, by changing the paradigm in
portable sensing for early detection in healthcare and onboard automotive and environmental sensing. RSENSE is
driven by advanced portable optoacoustics (PROPT),
developed and offered for the first time as a revolutionary
biomedical
and
automotive
sensor
collecting
unprecedented high-impact information unavailable to
other technologies.
PROPT is enabled by unique advances in laser diode and
optoacoustic detection technology that improve sensitivity
and reduce cost. RSENSE will provide a low-cost, portable
sensor with so far unavailable features, suitable for a wide
spectrum of applications with superior performance over
the current state-of-the-art. In contrast to established
optical sensors, the novel PROPT technology is insensitive
to photon scattering, can decompose depth with high
resolution, can be miniaturized and is inexpensive in the
production. Rich medical and environmental literature
have showcased that these features can play a
transformative role in early detection of cardio-metabolic
diseases and are urgently needed in environmental
applications.
Moreover,
accurate
phenotypic
measurements are of high importance for epidemiology
and large-scale genomic analyses.
RSENSE brings together non-conventional collaboration
partners to support a visionary new path to optical sensing
in cross-fertilized fields and allows development of a
diverse application portfolio by using a disruptive
technology with high impact potential. Successful
completion of RSENSE will cumulate in ground-breaking
new detection abilities in automotive, environmental and
medical applications. Supported by experienced partners
in research and exploitation, RSENSE initiates an
innovation ecosystem with European leadership.
Objective: Development of the unique concept and
disruptive technology of spectral portable optoacoustics
(sPROPT) that enable accurate optical sensing in turbid
media, advancing early diagnostics and environmental
measurements.
LHTEE contribution: LHTEE will (a) deliver one fluidchamber based sPROPT sensor and perform ambient and
vehicle tailpipe measurements of particulate matter
concentrations, (b) benchmark the sPROPT performance
with laboratory-grade instrumentation that is routinely
used for such measurements, (c) provide the
instrumentation, the sampling systems and the analytical
techniques required for chemical analysis, (d) perform a
reliability analysis and deliver recommendations and
specification for improving the operational reliability of
the sensors developed under diverse environmental
conditions (heat, humidity etc.), (e) will consult on sensor
conformity issues according to European guidelines.
Funded by: European Commission, FET, Horizon 2020
Evaluation, control and mitigation of the
Environmental impacts of shipping emissions
(EMERGE)
Maritime transport is a major source of marine and
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atmospheric pollution, and greenhouse gas emissions,
which are projected to increase significantly, if effective
measures would not be taken. To address this issue,
EMERGE aims to study the effects of different emission
reduction solutions for shipping in Europe and to develop
effective strategies to decrease the environmental and
climatic impacts of shipping.
EMERGE will collect and synthesize experimental
evidence on waste streams to water and emissions to air
originating from ships, for different emission control
technologies. The measurements will focus on abatement
techniques and will include emissions to, and
concentrations in water, air and marine biota. EMERGE
will especially investigate how effectively available
scrubbers reduce the effects of key pollutants. EMERGE
includes five geographical case studies (Eastern
Mediterranean, Northern Adriatic Sea, the region
surrounding the Lagoon of Aveiro, the Solent Strait and the
Öresund Strait) and a mobile onboard case study, deployed
in various European sea regions.
EMERGE will develop an integrated modelling framework
to assess the combined impacts of shipping emissions on
the aquatic and atmospheric environments, and the effects
on marine ecosystems. The assessment will include the
benefits and costs of control and mitigation options
affecting water quality, air pollution exposure, health
impact, climate forcing and bioaccumulation of pollutants.
EMERGE will provide recommendations and guidance for
stakeholders and decision-makers on cost-beneficial
options for sustainable use of shipping on the medium and
long term. The consortium consists of 18 partners
including research organizations and academic institutes,
policy-oriented institutes and commercial companies (both
major and SMEs).
Objective: Comprehensively quantify and evaluate the
effects of a range of potential emission reduction solutions
for shipping in Europe and develop more effective
strategies and measures to reduce the environmental
impacts of shipping.
LHTEE contribution: LHTEE is the co-leader of the
Eastern Mediterranean and the on-board measurement case
studies and the leader of the Work Package dedicated to the
experiments for the quantification of shipping emissions to
the atmosphere. LHTEE is the coordinator of the on-board
air and particulate pollutants characterization and of the
update of emission factors, distinguished according to
engine type, fuel use and after-treatment used. LHTEE is
responsible for the air quality simulation modelling for
East Mediterranean case study and emission scenarios
datasets. LHTEE will contribute to (a) the characterization
of abatement systems, identification of relevant
technologies and their features and (b) the design of costeffective solution / emission control options.
Funded by: European Commission, Horizon 2020
Digitalize art and cultural heritage for personal
experience via innovative technologies (ARTECH)
ARTECH’s aim is to enhance the experience and the
experiential learning – entertainment of visitors of
Telloglion Foundation of Arts of Aristotle University
Thessaloniki through interactive, modern educational, and
multimedia methods. Applications will be designed and
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implemented to enable digital projection of artworks, 3D
virtual tours, experiential learning of artworks, and
experiential education / entertainment through multimedia
educational applications (games), to enrich the overall
experience of visitors.
Objective: The design and the development of targeted
actions and innovative applications with the aim of
highlighting the importance and superiority of the
permanent collection of Telloglion Foundation of Arts of
Aristotle University Thessaloniki to the general public and
to specialized groups of visitors as well as to strengthen and
ameliorate the educational workshops to individual groups.
LHTEE contribution: LHTEE is the research organization
of the project responsible for the research of best practices
at international level, for the quality control of the
developed applications and for the validity of the scientific
results.
Funded by: European Union and the European Regional
Development Fund (ERDF) under the Operational
Program
“Competitiveness,
Entrepreneurship
&
Innovation” (EPAnEK)
Innovative photocatalytic paints for healthy
environment and energy saving (LIFE VISIONS)
Among the existing various techniques to mitigate the
problem of contamination in the indoor environment,
photocatalysis is considered to be the most effective,
economic and promising solution. Bringing together the
scientific and the practical knowledge, the LIFE VISIONS
project employs an already proven innovative
photocatalytic nano-material (developed in the frame of
the FP7-2007 IP project CLEAR UP) which is able to
degrade air pollutants using visible light, as opposed to the
existing products on the market which operate by the use
of UV radiation.
Objective: Demonstration of the efficiency of innovative
photocatalytic paints in achieving healthy indoor
environments and inducing energy savings in the building
sector, including (a) optimization and upscaling of a novel
photocatalytic material, (b) semi-industrial production, (c)
real scale application and (d) integrated assessment.
LHTEE contribution: Assessment of the efficiency of
photo-paints in terms of indoor air quality improvement,
using advanced Computational Fluid Dynamics (CFD)
modelling tools. Integrated evaluation of the
environmental and economic benefits of photo-paints with
application of Life Cycle Assessment, Cost-Benefit
Analysis and Cost Efficiency Analysis methodologies.
Funded by: The project LIFE VISIONS is co-funded by
the LIFE Programme of the European Union under
contract number LIFE19 ENV/GR/000100.
Simulation of the energy performance of electrified
vehicles and environmental impacts
The research project funded by the Hellenic Foundation for
Research and Innovation constitutes a scholarship for the
PhD candidate Sokratis Mamarikas, for performing his
thesis entitled “Simulation of the energy performance of
electrified vehicles and environmental impacts”. The
Thesis intends to quantify and asses the energy
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consumption of electrified vehicles, based on scenarios
that represent various traffic conditions that are met in
urban environments, as well as will examine the effect of
Intelligent Transport Systems and traffic management
measures. Material and tools that are used in order to
achieve this target include the combination of powertrain
with traffic simulation models and driving cycles, as well
as the performance of Life Cycle Assessment methods.
Results are expected to reveal the environmental footprint
of electrified vehicles, allowing the comparison with the
respective one of conventional vehicles.
Objective: Evaluation of the energy performance of
electrified vehicles under various traffic conditions.
LHTEE contribution: Overall implementation in the
context of a PhD Thesis
Funded by: Hellenic Foundation for Research and
Innovation (H.F.R.I.)
Coordinated study on impacts of COVID-19 lockdown
measures on air quality (WMO/GAW Study)
The World Meteorological Organization / Global
Atmospheric Watch (WMO/GAW) coordinates a global
study on the effects of the 2020 COVID-19 lockdowns on
air quality in cities. The initiative has brought together
researchers from 30 countries around the world,
contributing with targeted studies in 45 cities on 5
continents.
Objective: Understanding how air quality and related
population exposure has changed as a result of measures
implemented to control the spread of the COVID-19 virus
in various areas of the world. Contributions from all
emission sources affecting air quality in cities are
considered and the dispersion and chemical transformation
of resulting pollutants is studied in multiple spatial scales.
To this end, the changes in air pollutant concentrations for
the main legislated pollutants are quantified and their
spatial and temporal distributions are determined. The
extent to which concentration patterns were affected
during the lockdown periods is influenced by factors such
as location and characteristics of cities, demography
patterns, distribution of emission sources (natural and
anthropogenic), local weather and climate. The study is
expected to provide new insight into the performance of air
quality prediction and forecasting models for quantifying
the changes in air pollution regimes. Moreover,
investigating the effects of these unprecedented
interventions offers a testbed for extending our
understanding of the effectiveness and implementation of
strategies to improve urban air quality, highlighting
lessons for better governance and improving infrastructure
capacity of cities.
LHTEE
contribution:
Establishing
a
common
methodological framework on air pollution modelling,
through combining applied knowledge from all
contributing teams. Documentation and harmonization of
modelling tools, establishment of common quality criteria
and coordination of modelling activities towards a
harmonized framework of models, methods, and input
data.
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Services

Events

Assessment of the air quality effects from the operation
of a new natural gas power station at ELPE in Western
Thessaloniki, Greece

Members of the Laboratory participated at several important
events giving speeches, chairing sessions or contributing to
seminars. Among other:

Objective: To quantify the net effect on air quality from the
operation of two new natural gas power plants in Western
Thessaloniki,
taking
into
account
the
gradual
decommissioning of lignite power production in the wider
region. Decentralised power production using natural gas is
part of the European energy transition and has the potential to
reduce atmospheric pollution and greenhouse emissions by
replacing large lignite-burning plants. The project
investigated pollutant emissions and their short-range
transport near the new gas units operated by ELPEDISON
S.A. in conjunction with the expected reduction in pollutant
transport from centrally produced power in the Western
Macedonia Lignite Centre.
LHTEE contribution: Quantification of emissions from
conventional lignite plants, application of dispersion models
in various spatial scales in order to investigate the net effect
of fuel substitution and power production decentralization.
Funded by: ELPEDISON S.A., Greece.

Prof. N. Moussiopoulos gave the lectures “Circular Economy” and
“Role of cities in circular transition” at the educational meeting
"Circular Economy" organized by the European Territorial
Cooperation Group "ELIKAS" on December 13th, 2019.

Optimization of systems for temporary storage,
collection and transfer of municipal solid waste from
the Municipality of Thermaikos
The development of an integrated municipal solid waste
management system in local level is prerequisite for the
righteous operation of the respective mechanism, as well as
for meeting the targets set by the EU and national waste
frameworks. The revised National Waste Management Plan
adopted in Greece in 2015 follows the principles and
orientations of the 2008/98/EC Waste Framework Directive.
The country needs to reduce the amount of waste that ends up
in landfills, increase recycling and recycling rates to achieve
the Plan’s goals by 2020, and reduce greenhouse gas
emissions from waste management. According to National
Waste Management Plan (Law 4042/2012), by 2020 the rate
of reuse and recycling must be at least 50% of the total weight
of waste. Despite the progress made by Law 4496/2017 on
recycling and the adoption of the National Action Plan for
Circular Economy, most of Greece's municipal solid waste is
disposed of in landfills.
Objective: To re-design and optimize the municipal solid
waste management system of the Municipality, taking into
consideration the current situation in terms of the quantitative
and qualitative composition of the stream, as well as the new
needs imposed by legislative framework regarding bio-waste.
LHTEE contribution: To analyze the quantitative and
qualitative composition of municipal solid waste deriving
from the Municipality of Thermaikos that is located at the
greater area of Thessaloniki. The analysis will be based on a
sampling methodological framework. The collection and
analysis will be done in two phases, one during winter and the
other one during the summer period. The results will be
compared to the results deriving from a similar survey, in
Municipalities of Thermi and Kalamaria, and will feed
proposals for waste management strategic design at local and
regional level.
Funded by: ANATOLIKI S.A., Municipality of Thermaikos

Prof. N. Moussiopoulos chaired the panel “Waste Management
and Recycling in Germany and Greece - Technologies,
Potential, Prospects and Institutional Framework” of the Workshop ‘Waste Management and Recycling in Germany and
Greece’ organized by the Hellenic German Chamber of Commerce and Industry in Thessaloniki, on February 18 th, 2020.
Prof. N. Moussiopoulos chaired the session “Roadmap for the
Transition to the Circular Economy - New Legislative Framework”
of the 6th Conference of the Hellenic Solid Waste Management
Association, Athens, February 27th, 2020.
Dr. G. Perkoulidis gave a presentation on “Financial decision
making” at the online Balkan Youth Startup Competition of
Transnational Educational Network for Young People - New
Technologies and Entrepreneurial Thinking in the Tourism
Industry (TRANS-EDU-NET) project, on July 13th, 2020.
Dr. G. Perkoulidis gave a presentation on “Good practices in Greek
tourism” at the online training 'Successful Entrepreneurship in
Tourism' in the frame of TRANS-EDU-NET project, on July 20th,
2020.

Prof. N. Moussiopoulos and Prof. L. Ntziachristos chaired
sessions of this year's inaugural Thessaloniki Sustainability
Summit (TSS2020). The ambition of SDSN Black Sea*, the
Summit's main organizer, is to establish it as an annual event,
parallel to the Thessaloniki International Fair, focusing on
matters of interest regarding sustainable development.
TSS2020's topic was “Sustainable Cities and Ports”, in
accordance with the Agenda 2030 and the United Nations’
Sustainable Development Goals (UN SDGs), as well as the
European Green Deal. It comprised a series of round-table
discussions focusing on various subjects of interest. The
participation of scientists, government officials and other
stakeholders from various countries ensured high-level panels
leading to interesting conclusions and outcomes (http://sdsnblacksea.auth.gr/tss-2020/).

From TSS2020's final session: Franz Josef
Radermacher, Jeffrey Sachs (keynote speakers) and
Nicolas Moussiopoulos, Nicolaos Theodossiou (chairs)
*Sustainable Development Solutions Network Black Sea (hosted by
the Aristotle University, http://sdsn-blacksea.auth.gr/
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Mr. N. Kousias gave the presentation entitled “Development of
a low-cost sensor for particulate and gaseous pollutants” at the
European Innovation Festival organized by PhDhub online,
September 14th-16th, 2020.
Prof. N. Moussiopoulos gave the presentation entitled
“Conclusions drawn from air quality model simulations with
emphasis on meteorology and the emissions situation” at the
online Workshop "Air Quality in Europe: A Closer Look at the
Impact of COVID-19 Lockdown and the Related Travel
Restrictions on NO2 and Particles Emissions" organized by the
European Green Vehicles Initiative on September 21 st, 2020.
Prof. L. Ntziachristos participated at the SAE Powertrains, Fuels
& Lubricants Meeting, a Virtual Event organized by the Society
of Automotive Engineers, September 22nd- 24th, 2020.
Prof. N. Moussiopoulos participated as an invited speaker at the
Concluding Event of the project “Smart Air Quality” (SAQN),
Augsburg, September 23rd, 2020. The title of his presentation
was “Novel sensor applications for air quality measurements”.
Dr. G.Tsegas gave an online presentation at the same event, on
September 24th, 2020.

N. Moussiopoulos interviewed Dr. Steven R. Hanna, one of the
founding fathers of air pollution mathematical modelling
(https://youtu.be/MINyVmNUINQ)
Within his mandate as a consultant to the German Federal
Ministry of Economic Cooperation and Development, Prof. N.
Moussiopoulos participated at a scientific meeting held at IZES
GmbH (Institute for Future Energy Systems), Saarbrücken,
Germany, on December 6th, 2019.
Prof. N. Moussiopoulos participated at the farewell event in
honor of Dr. Ziegahn, Member of KIT’s Board of Directors as
the Head of Division ‘Natural and Built Environment’, in
Karlsruhe, Germany, on January 23rd, 2020.
Prof. N. Moussiopoulos visited the Institute of Electronic
Structure and Laser of FORTH (Institute of Technology and
Research), Heraklion, January 31st, 2020.
Prof. N. Moussiopoulos participated at the "200 years since the
Greek Revolution" event of the Hellenic Foundation for
Research and Innovation. The event took place in Athens,
February 6th, 2020.

Prof. N. Moussiopoulos chaired the session “Transition Towards
Sustainable Energy and Environmental Future Practices” at the
Balkan Forum 2020 for Entrepreneurship and Innovation,
Thessaloniki, September 26th, 2020.

Prof. N. Moussiopoulos participated at the assumption by
Professor Gerald Haug of the office of the XXVII president of
the German National Academy of Sciences Leopoldina. The
event took place at Halle (Saale), Germany, February 20 th, 2020.

Prof. L. Ntziachristos participated in a variety of AGVES
(Advisory Group on Vehicle Emission Standards) meetings,
discussing the next generation of automotive emission standards
in the EU (Euro 7).

For one more year, Prof. N. Moussiopoulos served as one of the
evaluators of the German Academic Exchange Service. The
evaluation meeting foreseen to take place in Athens on March
6th, 2020, was cancelled because of the COVID-19 containment
measures.

Dr. G.Tsegas and Dr. E. Fragkou gave the presentation entitled
"Interpreting measurements from air quality sensor networks:
Data assimilation and physical modelling" at the online wrap up
conference of the AIRTHINGS project, September 29th, 2020.
Prof. L. Ntziachristos participated online at the Scientific
Committee of the “1st International Conference on Environmental
Design” (ICED2020), organized by the Hellenic Open University
- School of Science and Technology - Laboratory of Technology
and Energy and Environment Policy, on October 24 th-25th, 2020.
Professor N. Moussiopoulos was an invited speaker of the online
Workshop "The value is on circularity – Recycling-reusingreinvesting on critical raw materials" organized by the European
Chemical Society on November 5th, 2020. The title of his lecture
was "The use of alternative fuels as a key strategy to address the
European Green Deal".
Prof. L. Ntziachristos co-chaired the TFEIP Expert Panel on
Transport at the virtual meeting and gave a Training on
“Emissions inventory compilation: air pollutants, toxic pollutants
and GHGs”, November 5th-6th, 2020.
Prof. L. Ntziachristos participated as a member of the Scientific
Committee in the first virtual meeting of the international
Technical Working Group (TWG) on the development of a
standardized sampling, conditioning, and measurement protocol
for black carbon (BC) emissions from marine engines, November
18th, 2020.

News
Professor N. Moussiopoulos and Dr. Ch. Vlahokostas are
Advisory Members of APSI, the Air Pollution Scientific Initiative
launched in May 2020, as a non-profit international effort, with
the goal of creating an evolving, multilingual repository of
knowledge in air pollution sciences. As one of the first activities
of the Initiative, APSI's Chairman Dr. P. Zannetti and Professor
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In his capacity as an expert of the European Economic and Social
Committee for the Employer's Group, Prof. N. Moussiopoulos
participated at three online meetings (June 23rd, July 9th and July
24th, 2020) that led to the approval of the REX/527 own-initiative
opinion “EU and Africa: Making an equal development partnership a reality based on sustainability and common values”.
In the frame of our Laboratory’s service provision to the
German-Greek Assembly, Dr. G Perkoulidis supported Mrs.
Melissa Siegl, University of Rottenburg, in conducting the study
“Green Thasos on its way to zero waste – Developing a survey
tool for identifying ways of how to reduce hotels’ plastic bottle
waste on small islands”.
Prof. N. Moussiopoulos discussed with a German-Greek
Assembly representative on Circular Economy issues at a
meeting in Munich, Germany, October 27th, 2020.
Christos Samaras successfully completed his Doctorate studies
and obtained his PhD Degree. The dissertation title of Christos
is “Mesoscale modeling of the impacts of congestion and ITS
measures on vehicle energy consumption and greenhouse gas
emissions over urban road networks”. His examination took
place on October 22nd, 2020.
Mrs. Stamatia Kontogianni, Mrs. Vasilia Liota and Mr.
Dimitrios Altinoglou have left the Laboratory to seek future
prospects. We wish them all good luck for the new challenges
that lie ahead.
We congratulate Apostolos Malamakis and Elli Chatzokou for
the birth of their sons.
Six new recruitments took place during the year, Kleoniki
Kyrkopoulou for the position Administrative Support, Christos
Boikos, Achilleas Griogriadis, Panagiotis Gkirmpas, Giannis
Ioannidis and Ioannis Raptis were recruited as PhD candidates.
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Workshops and Meetings

12th International Conference on Air Quality - Science and Application
The 12th International conference on Air Quality - Science and Application was scheduled to take place in Thessaloniki
March 9th-13th, 2020. From the hundreds of abstracts submitted, 185 were accepted to be presented orally in the
conference sessions, while 74 further contributions were expected to be displayed as posters. Five internationally
reputed colleagues were invited to give keynote lectures, and several special sessions were included on the program to
ensure that the conference contributes to the advancement of knowledge in highly topical subjects, as air pollution and
health, shipping and air quality, as well as sensors, crowd sourcing and urban air pollution levels.
Because of the COVID-19 pandemic, the organizing committee correctly predicted that it would be hardly possible for
the delegates to travel to Greece, and therefore decided already on March 3rd not to hold the conference in Thessaloniki.
Most of the delegates accepted to participate at the online conference and so 113 oral presentations and 38 short
contributions (corresponding to posters) were uploaded on the internet platform prepared for this purpose. All
contributions could be viewed by the delegates in the period April 6th – May 26th. Furthermore, an interactive Q&A
system was implemented, leading to the clarification of several issues prior to the interactive sessions that took place
May 18th – 26th. As delegates participating at each of the sessions were fully aware of the new developments in the
individual contributions, most of the time in the sessions could be devoted to discussions. Many of the conference
participants appreciated these innovative features of the online conference pointing out that this structure facilitated
arriving at sound conclusions on the scientific achievements in this important scientific field.
The online conference could not have been successful without the tireless effort of our Laboratory’s technical team,
above all of Giannis Pipilis, who managed to set up the overall concept, implement the internet platform and launch
the online conference within less than a month.
The
conference
proceedings
and
pdf
versions
of
the
presentations
are
available
(https://airquality2020.meng.auth.gr/programme/). A synthesis paper on the main conclusions from the conference is
in preparation.

December 2020
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Workshops and Meetings / Publications

Celebration of the Laboratory’s 30th Anniversary
Despite the COVID-19 pandemic, we were able to celebrate our Laboratory’s 30 th anniversary. Benefiting from the loosening
of the measures in July, and complying fully with all protocols, present and past members of the Laboratory and a small
number of colleagues collaborating closely with us gathered in the open-air amphitheater of the Telloglion Foundation of
Fine Arts. After short welcome addresses, among other by AUTH’s Rector Professor Nikos Papaioannou, Professors Nicolas
Moussiopoulos and Leonidas Ntziachristos briefly outlined the milestones of the Laboratory’s so far development as well as
its future perspectives. The humble ceremony was followed by a reception and sunset viewing form Telloglion’s roof.

Papers in Journals
Timonen H., Karjalainen P., Aalto P., Saarikoski S., Mylläri
F., Karvosenoja N., Jalava P., Asmi E., Aakko-Saksa P.,
Saukkonen N., Laine T., Saarnio K., Niemelä N., Enroth J.,
Väkevä M., Oyola P., Pagels J., Ntziachristos L., Cordero R.,
Kuittinen N., Jarkko V. Niemi V. J., Rönkkö T., (2019)
Adaptation of black carbon footprint concept would accelerate
mitigation of global warming, Environmental Science and
Technology, 53, 21, 12153-12155. (Q1, 2.07)
Triantafyllou A., Andreadou S., Moussiopoulos N., Garas S.,
Kapageridis I., Tsegas G., Diamantopoulos C., Sachanidis C.,
Skordas I. (2019)
Surface mining in Western Macedonia, Greece: Fugitive dust
(PM10) emissions and dispersion, International Journal of Mining
and Mineral Engineering, 10, Nos. 2/3/4, 288-310. (Q2, 0.36)
Dimakopoulou K., Douros J., Samoli E., Karakatsani A.,
Rodopoulou S., Papakosta d., Grivas g., Tsilingiridis G.,
Mudway I., Moussiopoulos, N., Katsouyanni K. (2020)
Long term exposure to ozone and children΄s respiratory health:
Results from the RESPOZE study, Environmental Research 182,
doi: 10.1016/j.envres.2019.109002. (Q1, 1.52)
Feleki E., Vlachokostas Ch., Moussiopoulos, N. (2020)
Holistic methodological framework for the characterization of
urban sustainability and strategic planning, Journal of Cleaner
Production 243, 118432. (Q1, 1.89)
Kontses A., Triantafyllopoulos G., Ntziachristos L., Samaras
Z. (2020)
Particle number (PN) emissions from gasoline, diesel, LPG, CNG
and hybrid-electric light-duty vehicles under real-world driving
conditions, Atmospheric Environment 222, 117126. (Q1, 1.31)
Kontses A., Ntziachristos L., Zardini A., Papadopoulos G.,
Giechaskiel B., (2020)
Particulate emissions from L-Category vehicles towards Euro 5,
Environmental Research, 182,109071. (Q1, 1.52)
Komnos D., Fontaras G., Ntziachristos L., Pavlovic J., Giuffo
B., (2020)
An experimental methodology for measuring resistance forces of
Light-Duty vehicles under real-world conditions and the impact
on fuel consumption, SAE International Mobilus, doi:
10.4271/2020-01-0383.
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Vlackokostas C., Achillas C., Agnantiaris I., Michailidou A.,
Pallas C., Feleki E., Moussiopoulos N. (2020)
Decision support system to implement units of alternative
biowaste treatment for producing bioenergy and boosting local
bioeconomy, Energies, 13, Issue 9, 2306. (Q2, 0.64)
Vlackokostas C., Achillas C., Michailidou A., Tsegas G., and
Moussiopoulos, N. (2020)
Externalities of energy sources: The operation of a municipal
solid waste-to-energy incineration facility in the greater
Thessaloniki area, Greece, Waste Management, 113, 351-358.
(Q1, 1.63)
Ovezikoglou P., Aidonis D., Achillas C., Vlachokostas C.,
Bochtis D. (2020)
Sustainability assessment of investments based on a multiple
criteria methodological framework, Sustainability, 12 (17), 6805.
(Q2, 0.58)
Vlachokostas C. (2020)
Smart buildings need smart consumers: the meet-in-the middle
approach towards sustainable management of energy sources,
International Journal of Sustainable Energy, 39 (7), 648-658. (Q2,
0.43)
Vlachokostas C. (2020)
Closing the loop between energy production and waste
management: A conceptual approach towards sustainable
development, Sustainability, 12 (15), 5995. (Q2, 0.58)
Papadopoulos G., Smit R., Ntziachristos L, Tziourtzioumis C.,
Keramydas C., Lo T., Ng K., Wong HA., Wong CK. (2020)
Real-world gaseous and particulate emissions from Euro IV to VI
medium duty diesel trucks, Elsevier, Science of The Total
Environment, Volume 731, 139137. (Q1, 1.66)
Samaras Z., Andersson J., Bergmann A., Hausberger S.,
Toumasatos Z., Kesklnen J., Haisch C., Kontses A.,
Ntziachristos L., Landl L., Mamakos A., Balnschab M., (2020)
Measuring automotive exhaust particles down to 10 nm, SAE
International, Technical Paper, 2020-01-2209, doi: 10.4271/202001-2209. (Q2, 0.32)
Βanias G., Batsioula M., Achillas Ch., Patsios S.,
Kontogiannopoulos K., Bochtis D. and Moussiopoulos N. (2020)
A Life Cycle Analysis approach for the evaluation of municipal
solid waste management practices: The case study of the Region of

Annual Report LHTEE

Publications
Central Macedonia, Sustainability, 12,8221. (Q2, 0.58)
Toumasatos Z., Kontses A., Doulgeris S., Samaras Z.,
Ntziachristos L., (2020)
Particle emissions measurements on CNG vehicles focusing on sub23nm, Aerosol Science & Technology ID is AST-MS-2020-128.
(Q2, 0.811)
*Where appropriate, the quartile and indicator are given in brackets.

Articles in Books
Moussiopoulos N., Tsegas G., Chourdakis E. (2020), The
Impact of Port Operations on Air Quality in Piraeus and the
Surrounding Urban Areas, in Air Pollution Modelling and its
Application XXII, (Clemens Mensink, Wanmin Gong, and
Amir Hakami, eds), Springer Nature Switzerland AG 2020
Publishers, Springer Proceedings in Complexity, 159-164.
Vergopoulos, S., Barmpas, F., Moussiopoulos N.,
Varsami, C. (2020), Aeolian Towers: Designing
Aerodynamics, IOP Conf. Series: Earth and Environmental
Science 410
(2020) 012018, IOP Publishing,
doi:10.1088/1755-1315/410/1/012018.
Barmpas F., Fragkou E., Tsegas G., Chourdakis E.,
Moussiopoulos N. (2020)
Advanced atmospheric modelling for assessing the
efficiency of smart farming applications in the frame of the
EU Life Gaia Sense project, volume of the e-Proceedings of
the XV Conference "Protection and Restoration of the
Environment". www.eel.civil.upatras.gr/?page_id=1577.
Mamarikas S., Ntziachristos L., Karamountzou G.,
Fontaras, G. (2020)
Proceedings of the 23rd Transport and Air Pollution conference. https://ec.europa.eu/jrc/en/publication/proceedings23rd-transport-and-air-pollution-tap-conference.
Ntziachristos L., Borken-Kleefeld J., Fontaras G., Frey
C., Smit R., Karavalakis G., Wu Y., eds, (2020) Transport
Air Pollution, Atmospheric Environment, special issue. This
special issue aims at collecting latest research findings on
environmental challenges that still lie ahead, despite the
efforts currently being invested. The papers contained in the
special issue were first presented in the 23rd Transport and
Air Pollution Conference, Thessaloniki, May 15th-17th, 2019.

Participation in Conferences
The list contains titles of papers given as oral or poster
presentations.

6th Conference of the Hellenic Solid Waste
Management Association, Athens, Greece, 27-28
February 2020.
Development and implementation of a system for assessing the
material and energy recovery potential from municipal solid
waste management (N. Moussiopoulos)
Optimisation of the solid waste management system in the
municipalities of Thermi and Kalamaria (G. Perkoulidis)
Qualitative analysis of the composition of municipal solid waste
as a prerequisite for the application of circular economy (G.
Perkoulidis)

12th International Conference on Air Quality - Science
and Application (Online), 18-26 May 2020.
Air pollution research in support of circular transition (N.
Moussiopoulos, keynote speech)

December 2020

Advanced modelling approach for the estimation of shipping
emissions contribution to inland air pollution (L. Ntziachristos,
keynote speech)
Innovative atmospheric dispersion modelling in support of
smart farming applications within the frame of the EU LIFE+
GAIA SENSE Project (E. Fragkou)
Use of alternative fuels in a cement factory as a contribution to
circular economy: air quality aspects (E. Chourdakis)
Analyzing particulate matter exceedances in Athens and
Thessaloniki (Th. Slini)
Development of an adaptable air quality management system
for supporting urban-scale assessment in Europe (E.
Chourdakis)
Assessment of air quality impacts from the deployment of an
intelligent transport system in Balkan cities (F. Barmpas)
Interpreting measurements from air quality sensor networks:
Data assimilation and physical modelling (F. Barmpas)
Assessment of the contribution of shipping emissions on the air
quality of Piraeus (G. Tsegas)
Advanced modelling approach for the assessment of the short –
and long-term impacts of shipping emission reduction scenarios
on marine air quality (G. Tsegas)
Environmental impacts of shipping: from global to local scales
(J. Kukkonen)

European Aerosol Conference - EAC 2020 (Online), 31
August – 4 September 2020
Implications of extending particle number measurements below
23 nm (N. Kousias)

6th International Symposium on Green Chemistry,
Sustainable Development and Circular Economy –
GreenChem6 (Online), 20-23 September 2020
Environmental aspects of smart farming: assessment of air
quality and climatic impacts (G. Tsegas)
Use of processed waste materials as alternative fuels in cement
production: air quality aspects (G. Tsegas)
Planning for urban habitability: definition and interaction with
sustainability as a whole (E. Feleki)

23rd IEEE International Conference on Intelligent
Transportation Systems (Online), 20-23 September
2020, Virtual Conference
Energy behavior analysis of electric and hybrid vehicles over
traffic signals’ adjustment scenarios virtual conference (S.
Mamarikas)

10th Annual PEMS Conference (Online) September 2224, 2020
Measuring automotive exhaust particles down to 10 nm “DownToTen” Project (A. Kontses)

7th Environmental Conference of Macedonia, 30
October-1 November 2020 (Virtual)
Maritime pollutants emissions-methods for ensuring ships
compliance to regulations (S. Mamarikas)
Feasibility study of a waste-to-energy plant, according to the
principles of circular economy, in the region of Central
Macedonia (A. Malamakis)
Information system for the evaluation and promotion of circular
economy strategies in the field of municipal solid waste
management (G. Perkoulidis)
Sustainable management of energy resources: Towards zerowaste energy efficient agricultural communities in the frame of
the ZEFFIROS project (Ch. Vlachokostas)
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Laboratory Personnel
Faculty Members
Nicolas Moussiopoulos, Professor, Dr.-Ing. habil. (Laboratory Director)
Leonidas Ntziachristos, PhD, Professor

Laboratory Teaching Staff
Fotios Barmpas, Dr.-Eng, Aerosp. Engineer, MSc
Georgios Perkoulidis, Dr.-Eng.
Theodora Slini, Dr.-Eng, Mathematician
Christos Vlachokostas, Dr.-Eng.

PhD Candidates
Nikolaos Aletras
Maria Batsioula
Christos Boikos
Panagiotis Gkirmpas
Achilleas Grigoriadis
Giannis Ioannidis
Dimitrios Komnos
Nikolaos Kousias
Sokratis Mamarikas
Nikoalos Rapkos
Ioannis Raptis
Christos Samaras
Zisimos Toumasatos

Mech. Engineer
Civil Engineer
Mech. Engineer
Mech. Engineer
Mech. Engineer
Mech. Engineer
Mech. Engineer
Mech. Engineer
Mech. Engineer
Mech. Engineer
Mech. Engineer
Mech. Engineer
Mech. Engineer

Senior Researchers
Charisios Achillas
Lefteris Chourdakis
Georgios Efthimiou
Eleni Feleki
Evangelia Fragkou
Anastasios Kontses
Apostolos Malamakis
Alexandra Michailidou
Georgios Triantafyllopoulos
Georgios Tsegas

Dr.-Eng.
Dr.-Eng.
Dr.-Eng.
Dr.-Eng.
Biologist, PhD
Dr.-Eng.
Dr.-Eng.
Dr.-Eng.
Dr.-Eng.
Physicist, PhD

Administration/Support Τeam
Afedo Koukounaris
Eva Angelidou
Elli Chatzokou
Kleoniki Kyrkopoulou
Maria Zilou
Dimitrios Kyrtsoudis
Ioannis Pipilis

Administration Officer
Administrative Support
Administrative Support
Administrative Support
Administrative Support
System Administrator
System Administrator

Laboratory address: 8th floor, Building D, School of Engineering, Phone: +30 2310 996011
Mail address :Box 483 Aristotle University Thessaloniki GR-54124 Thessaloniki, Greece
info_lhtee@aix.meng.auth.gr , URL: http://aix.meng.auth.gr

12

Annual Report LHTEE

