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Despite all optimistic predictions, 2021 was a second 
year fully stamped by the corona virus. With very few 
exceptions, conferences and workshops had to be 
held in an online mode, and meetings, e.g. for 
collaborative research activities, were convened 
using tele-meeting services. During the academic 
year 2020/21, university courses had to be offered via 
the Internet, and exams were taken remotely. 
Exchange programs, as for instance those within 
Erasmus, were hardest hit, and this is a real pity given 
the importance of inter-university cooperations. 

The Greek government attempted a return to a face-
to-face operation of universities in October 2021 
assuming that the vaccination degree of lecturers and 
students had reached an acceptable level. To what 
extent this decision affected the alarming levels of the 
pandemic’s fourth wave in Greece is still unclear.  

As we reported last year, our Laboratory is strongly 
involved in a WMO initiative related to COVID-19. 
In particular, we are coordinating an international 
effort for studying air quality effects of the pandemic. 
During 2021, a core group of 16 international 
research teams was formed and led a first round of 
simulation and analysis of air quality in cities all over 
the world. Results indicate a clear trend of reduced air 
pollution during the lockdown periods, but with a 
more complex picture emerging when meteorological 
and scale effects are considered. The analysis results 
are expected to be published next year, hopefully 
providing valuable insights on the interaction 
between human activity, air quality and climate. 

A highlight of this year was the construction of a new 
lab space. It is located inside the university campus 
and its main purpose is the development and 
evaluation of low-cost sensors for environmental 
sensing and emissions monitoring. For the time being, 
a novel optoacoustic sensor (RSENSE) is being 
developed and tested in the lab, as well as a real time 
emission measurement system for automotive 
applications (ReTEMS). Besides the research infra-
structure, there are four permanent work places in the 
new sensors lab and a modern design that offers the 
possibility of interactive presentations and the 
prospect to be used for educational purposes.  

A forward-looking development this year was the 
actual involvement of the Laboratory in ships on-
board emission measurements which have been 
conducted on a ferry ship that executes the line from 
Sweden to Germany and on a container ship that 
crosses the Mediterranean. Both measurement 
campaigns, which are parts of the SCIPPER and 
EMERGE projects, provide the opportunity to test the 
optoacoustic sensor that is being developed by the 
Laboratory and enhance our knowledge on the 
emission performance of ships. 

Aware of the fact that the whole planet is concerned 
on the consequences of climate change, the School of 
Mechanical Engineering decided to invite tenders for 
a new faculty position, at the level of an Associate 
Professor, on the subject area Sustainable Energy 
Resources Management. This decision was obviously 
of utmost importance for our Laboratory, as in the last 
years we focused our research on Circular Economy 
and energy transition issues, continuing our efforts to 
close the loop of product lifecycles through greater 
re-use and (material and energy) recycling, as well as 
using resources in a sustainable way.  

Nine experienced researchers, some of them with a 
respectable international reputation, applied for the 
new faculty position, and the appointment committee 
had a hard job, yet at the end it arrived at a unanimous 
decision and, almost 20 years after his joining our 
Laboratory, appointed Dr. Christos Vlachokostas, a 
senior researcher and associate lecturer.  

This appointment supports the constant effort of our 
Laboratory to expand its activities, wishing in this 
way to contribute effectively to the achievement of 
the Sustainable Development Goals. Nowadays, it 
has become evident that thematic areas such as energy 
conservation, the adequate use of material and energy 
resources, as well as the proper management of air 
and water quality constitute components of the global 
effort to tackle climate change, integrated into what 
latterly is internationally established as Sustainability 
Engineering. 

Nicolas Moussiopoulos, Leonidas Ntziachristos and 
Christos Vlachokostas 
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Zero‐waste energy‐efficient agricultural 
communities in the Greece - Republic of 
North Macedonia cross‐border area 
(ZEFFIROS) 
The ZEFFIROS project works on the creation of a sustainable 
model of bio-waste management to be used by regional 
authorities within the boundaries of the cross-border (CB) 
area, namely the municipalities of Serres, Emmanuel Pappa 
and Dojran. The project intends to develop effective and 
sustainable solutions to existing problems in the area. 
Problems under consideration can be illegal dumping of 
agricultural waste and associated unused by-products, 
intensive use of soil-conditioning chemicals with respective 
effects on food and water safety, excessive costs of bio-waste 
disposal. These problems endanger business viability of local 
processing plants, and continuously degrade the economic and 
environmental sustainability in the region due to its 
dependence on fossil fuels. 

The project aims to develop a sustainable, long-term and 
easily transferable model for application in other areas with 
similar characteristics, as a direct result of the following 
activities: 

1. Development, construction and pilot operation of one pilot 
biogas unit that processes biowaste mixtures coming from the 
local environment 

2. Development of business and operational models for 
sustainable management of the pilot biogas unit and the 
exploitation of biowaste for beyond the project duration 

3. Value chain development for the operation of the unit, 
including biomass collection - biogas energy use - utilization 
of composted digestate 

4. Human capacity building for farmers, stockbreeders and 
other food-processing professionals in the region on how to 
adapt to the new conditions and upgrade their activities to 
seize opportunities in Circular Economy 

5. Development of biowaste management skills for 
municipal staff 

6. Awareness raising and changing local attitudes in the 
cross-border communities towards organic waste composting 
at home or in the neighborhood 
Activities in the last phase of ZEFFIROS opt for the following 
outputs:  

 Construction of the pilot plant  

 Operation of the plant and certification process preparation 
to promote use of compost for municipal agri-purposes 

 Exploitation and scale-up plan to propose investment in 
demonstrated technologies in the CB region and beyond 

 Awareness raising workshops and pilot demonstration 
campaigns; delivery of multi-language training materials and 
of capacity building workshops for public staff, agri-
professionals, general public and school teachers  

LHTEE, being the scientific partner of the consortium, is 
supporting all partners towards the delivery of activities and 
the achievement of outputs.  

Before project completion, LHTTE has designed and 
delivered two on-line platforms, linked to the project website, 
with the aim to a) provide asynchronous training to the project 
target group (agri-professionals, general public etc) and b) 

connect producers and enable the implementation of Circular 
Economy principles in the sense of a symbiosis model. 

Both platforms are focused on educating citizens, professionals 
and agri-food business owners, as well as on facilitating any 
other relevant stakeholder to network with candidate providers 
of biowaste streams within the area, serving the objective to 
stimulate stakeholders, including the society, in the cross-border 
GR-NMK area to start thinking and acting circular.  

The “e-Learning” platform includes easy to understand modules 
and presentations covering a wide range of applicable aspects 
towards the formulation of a local biowaste-based Circular 
Economy. Main topics analyzed are: (i) the foundations of a 
Circular Economy, (ii) how a biogas plant is set and managed, 
(iii) how composting and municipal waste management are 
involved in Circular Economy and (iv) how a legal framework 
could support biowaste-based locally collaborative business 
schemes (https:// www.zeffiros-project.eu/e-learning).  

 

 
ZEFFIROS e-learning platform 

The new “Online CMS” platform is a tool to locate biowaste 
providers in the GR-NMK cross-border area. Their names and 
contact details are labelled under pins on map, colored according 
to the stream provided. The tool facilitates networking within 
stakeholders interested to exploit the local biogas cycle 
(https://www. zeffirosproject.eu/online-cms).   

 

 

The project was funded by the cross-border cooperation programme Interreg IPA 
CBC “Greece – Republic of North Macedonia 2014-2020”. Contact: Prof. 
Nicolas Moussiopoulos, moussio@auth.gr 

 
  

ZEFFIROS CMS 
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Pollutant emission assessment for the 
TITAN cement factory in Thessaloniki 
and air quality impact in the plant’s 
surroundings: Examining new scenarios 
for alternative fuels  
 

Over the last few decades alternative fuels are being 
increasingly used in cement production, driven both by 
cost incentives and a series of environmental benefits. 
This study analysed the impact of using alternative 
waste-derived fuel mixes in a cement factory on the 
emissions of air pollutants and the resulting air quality. 
More specifically, we investigated how the partial 
replacement of conventional fossil fuel (pet coke) with 
alternative fuels in the TITAN cement factory in Thes-
saloniki would affect air pollutant emissions and air 
quality in the plant’s surroundings. We predicted the 
impact of co-incinerating different waste derived altern-
ative fuel mixes on the flue emission of gaseous and 
particulate pollutants from the rotary kiln and the 
resulting dispersion patterns in the surrounding areas. 
 

Relevant emission rates were quantified based on real-
time measurements and extrapolated emission factors. 
Dispersion patterns under different fuel mix scenarios 
and meteorological conditions were simulated by means 
of a Lagrangian dispersion model (AUSTAL2000). 
 

The methodology used in the framework of this project 
can be summarized as follows:  

 

 Calculation of the pollutant emissions from the plant 
kiln on the basis of the proposed standard-alternative fuel 
mixes, based on emission factors from literature and 
continuous measurements conducted by TITAN. 
 

 The quantification of the baseline (BAU) scenario was 
based on two different approaches: 
- Continuous flue gas measurements for 2017 
- Emission estimates based on emission factors obtained 
through a statistical correlation between activity data 
(production volume), average fuel mix composition and 
emission data from operational measurements. 

 

The quantification of the two alternative scenarios was based 
on emission factors estimated on the basis of (i) the chemical 
composition of the alternative fuel used in each case, (ii) the 
emission reduction technologies used in the factory and (iii) a 
“worst case” estimation approach 
 

 Application of an advanced pollutant dispersion model for 
predicting the air quality impacts of the plant’s emissions in 
the surrounding area, with emphasis on a number of selected 
receptors inside the area under investigation. 
 

For the purposes of the present application, AUSTAL2000 was 
applied for a 10 × 10 km2 area with the stack of the plant in the 
center for a full calendar year. On-site meteorological 
measurements and meteorological fields calculated with the 
mesoscale model MEMO were used as meteorological input 
data. The dispersion model results were obtained in the form 
of spatial maps with the help of GIS tools.  
 

Measurements in the flue gas indicated significantly lower 
actual emissions than those estimated based on emission 
factors (“worst case”). Besides, the increased use of alternative 
fuels in the fuel mix was found to lead to reductions in the 
emission rates of most pollutants. Thus, the current standards 
for alternative fuel chemical composition and substitution 
rates of alternative fuels are found to be adequate to ensure 
conformance. 
 

Simulation results proved that contributions to air pollution in 
surrounding areas are very low for all regulated pollutants. 
Even during extremely unfavorable conditions, NO2 
concentrations remained below the threshold values set by 
European legislation. 
 

The introduction of alternative fuels in the production process 
of the TITAN plant appears to have an overall positive effect 
on the related atmospheric emissions including NO2. As a 
matter of fact, even the worst case contribution of the cement 
plant to the air pollution levels of the surrounding area is 
extremely small.  
 

Summarizing, the participation of alternative fuels in the fuel 
mix of the TITAN cement factory in Thessaloniki is 
considered to be environmentally beneficial. 
 

 

This work was funded by TITAN S.A. 
 

Contact: Prof. Nicolas Moussiopoulos, moussio@auth.gr  

 

 

 

 

 

 

 

Spatial pattern of the factory’s contribution to NO2 average annual concentrations (left) and to PM10 
daily maximum concentrations (right) for the BAU scenario 
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Research 

ENGIMMONIA: Sustainable technologies for future 
long-distance shipping towards complete 
decarbonization 

Maritime transport emits around 940 million tons of CO2 
annually and is responsible for about 2.5% of global 
greenhouse gas (GHG) emissions. In 2018 the 
International Maritime Organization (IMO) adopted a 
global strategy to reduce greenhouse gas emissions from 
international shipping by at least 50% by 2050 (compared 
to 2008), and complete decarbonization by 2100.  

Meeting IMO’s ambition, ENGIMMONIA aims at a 
rapid introduction of both alternative fuels and 
electrification of the powertrains. The use of an 
alternative carbon neutral fuel as ammonia can achieve a 
large reduction of more than 80% in GHG emissions, 
while the levels of PM, HC, and SOx can be also reduced 
by more than 80%. As nitrogen based, however, 
ammonia tends to produce problematic levels of nitrous 
oxide (N2O), which is a GHG with a very high global 
warming potential (GWP), as well as NOx and unburned 
ammonia. Moreover, ammonia as a fuel faces the 
challenges of low flammability and low radiation 
intensity.   

Ammonia is stored in liquid form at room temperature 
and low pressure, which is its main advantage over 
hydrogen, and thus enabling its adequate bunkering for 
long-distances. 

Objective: Development and testing of flexible and low-
carbon technologies focused on four pillars:  
i) ammonia dual-fuel engines coupled with specific 
exhaust aftertreatment system for N2O, NOx and NH3 
emissions reduction,  
ii) waste heat recovery solutions for cooling and power,  
iii) PV integration for electricity production,  
iv) energy operational optimization to minimize energy 
consumption and emissions that greatly reduce GHG 
emissions from all kinds of long distance ships and 
ensure their sustainability.    

LHTEE contribution: Development of the exhaust 
aftertreatment system for the ammonia dual-fuel (DF) 
engine based on both modelling and testing activities, for 
reducing engine-out pollutant emissions. SCR (Selective 
Catalytic Reduction) application will be the solution for 
controlling NOx emissions, investigating possibilities for 
improvement towards further NOx reduction.  

Meanwhile, additional aspects will be addressed such as 
the SCR control strategy, the management of ammonia 
slip and the catalyst poisoning by elements found in the 
fuel and the lubricant.  Distinct emphasis will be given to 
the treatment of engine-out N2O emissions and the 
development and evaluation of an N2O catalyst, either 
using NH3 as reductant or supporting the thermal 
decomposition of N2O.   

After the development and improvement of the 
components of the exhaust aftertreatment system, the 
consequent step is the estimation of the overall emissions 
of the ammonia DF engine. 

Funded by: European Commission, Horizon 2020. 

 

Services 

A tool to calculate energy performance and carbon 
footprint of agricultural production  

Objective: To contribute to the architecture of a novel 
holistic Farm Management Information System (FMIS) 
that will integrate energy analysis (in almost real time 
basis), energy management and reliable carbon footprint 
calculations. On this basis, the identification of 
problematic hotspots related to all links of the multi-
parametric agricultural chain will be realized. This will 
put forward the necessary measures to minimize irration-
al use of energy and considerably reduce carbon emis-
sions related to agricultural production. The strategic aim 
of this service is to improve the accuracy of energy 
analysis of the agricultural sector based on real life 
conditions. The FMIS will contribute to the improvement 
of the information related to the life cycle of the agri-
cultural production (such as cultivation, transport and use 
of equipment, transport of materials to and from storage), 
which, at the moment, is based on average assumptions 
of various agricultural activities. The work can put 
forward a preparatory framework for the adoption of an 
emissions trading system related to agricultural activities, 
which is anticipated to be regulated in the near future. 

LHTEE contribution: To synthesize the mathematical 
background and algorithms in order to reliably and 
accurately estimate energy consumption and carbon foot-
print of agricultural activity, based on real time conditions.  

Funded by: Engineers for Business S.A, Greece 
 

Study of Circular Economy and environmental 
impacts of the agrifood sector, emphasizing on 
logistics and supply chains 

Objective: To contribute to the study of Circular 
Economy business models that are related to the 
agrifood sector. These business models can strongly 
support competitiveness and sustainable growth. 
However, the complexity of the agrifood sector forms 
peculiarities for different supply chains that require 
suitable/customized tools for the quantification of 
environmental impacts of agricultural production, 
distribution and retail. On this basis, the identification 
of hotspots related to all links of the supply chain 
should be realized in the framework of an integrated 
approach. Circular Economy business models can put 
forward initiatives around Central Macedonia and 
cross-boundary areas that will improve agroefficiency 
and the rational management of available resources. 

LHTEE contribution: To meticulously conduct a 
critical literature review for real life cases emphasizing 
on the interactions between Circular Economy, 
logistics and sustainable value chains.  

Funded by: Northern Greek Logistics Association 
 

Assessment of atmospheric pollutant dispersion from 
the operation of a combined-cycle natural gas power 
plant in the Industrial Area of Komotini, Greece  

Objective: To assess the emissions and dispersion of 
atmospheric pollutants from the operation of a new 
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power plant in the Industrial Area of Komotini in 
Northeastern Greece, and to quantify the effect on air 
quality in the surrounding inhabited areas. The study 
aims to assess the synergetic effect from the plant 
operation by also taking into account existing polluting 
activities and emission sources in the area. The new plant 
will use natural gas as a fuel in a combined-cycle mode 
and its operation aligns with the aims of the European 
energy transition to reduce atmospheric pollution and 
greenhouse emissions by replacing large lignite-burning 
plants.  

LHTEE contribution: Quantification of emissions from 
the new plant operation, as well as from existing local 
activities, application of a dispersion model to assess 
their effect on air quality in the surrounding areas. 

Funded by: Samaras & Associates S.A., Greece 
 

Assessment of atmospheric pollutant dispersion from 
the operation of a new high-efficiency combined heat 
and power plant operated by the Public Power 
Cooperation S.A. in the area of Kardia, Greece  

Objective: To quantify and assess the air quality effects 
from the operation of a proposed power plant in the area 
of a former lignite mine in Western Macedonia, taking 
into account existing pollutant sources and activities in 
the area. The high-efficiency combined-cycle natural gas 
plant is developed by the Greek Public Power 
Cooperation as part of the strategic plan for 
decommissioning parts of the Lignite Centre of Western 
Macedonia and replacing polluting lignite power 
production with gas-fired power plants as well as 
renewable sources.  

LHTEE contribution: Quantification of emissions from 
the new proposed power plant in combination with those 
related to existing local activities, modelling assessment 
of pollutant dispersion and air quality effects in the 
surrounding areas. 

Funded by: Samaras & Associates S.A., Greece 
 

Assessment of the expected air quality impacts in the 
surrounding areas of the Hellas Gold S.A. mining 
facilities in Ηalkidiki, Greece  

Objective: To assess the atmospheric pollutants and 
carbon emissions, as well as their effect on air quality in 
the surrounding areas, during the construction and 
operational phases of three mining sites developed by 
Hellas Gold S.A. in Eastern Ηalkidiki, Greece. The study 
will support the updated Environmental Impact 
Assessment of the mine complex.  

LHTEE contribution: Updated quantification of gaseous 
as well as particulate pollutant emissions from individual 
activities in the mine complex for different activity 
scenarios covering both the site construction and normal 
mining operations. Description of the meteorological 
conditions prevailing over the area and numerical 
simulation of the pollutant dispersion under the specified 
emission scenarios using an advanced chemical 
dispersion model. 

Funded by: ENVECO S.A., Greece. 
 

Declassification of CRT screen waste for the 
manufacture of concrete components 

According to Greek legislation, the classification of 
hazardous waste is governed by the laws 4819/2021 
(Government Gazette 129/Α 23.7.2021) and 4042/2012 
(Government Gazette 24/Α 13.2.2012). LHTEE 
contributed to the assessment of the utilization of funnel 
glass from Cathode Ray Tube (CRT) monitors as raw 
material and fine aggregate in various concrete elements, 
such as paving blocks and solid concrete blocks 
(legioblocks) in Greece in 2018. Even though CRTs are 
difficult to recycle because of the leaded glass they 
contain, associated with specific processing storage and 
transportation needs without causing environmental 
contamination, it seems that there is an opportunity in the 
law 4819/2021 for CRT glass recycling. 

Objective: To determine the best mixing method suited 
for the manufacture of concrete components, and to 
prevent negative impacts on the management of waste 
from electric and electronic equipment and from end-of-
life concrete. 

LHTEE contribution: Proving that the mixing activity 
utilised by the company is carried out in accordance with 
Article 52 of Law 4819/2021, as well as that the best 
available techniques are followed during the mixing 
method. Assessing the reduction of negative effects to 
human health and the environment from the management 
of concrete blocks during their end-of-life stage. 
Funded by: Konstantinidis Bros S.A.  
 

Events 

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

Dr. E. Frangou and Dr. G. Tsegas participated at the 
online 3rd Step2Smart Activity Workshop. Dr. G. 
Tsegas gave a presentation related to the activities of the 
Department of Labor Inspection of the Ministry of 
Labor, Welfare and Social Insurance of Cyprus entitled 
"Operational Air Quality Management System in 
Nicosia using real-time data", December 3rd-4th, 2020. 

As the Vice Chairman of the "Initiative for Education 
and Development" Association, Prof. N. Moussiopoulos 
organized on March 23rd, 2021 the webinar "Inter-
connection of Universities and Research Centers with 
Agribusiness Companies: Current Situation and 
Prospects for Strengthening". His own speech was 
entitled "Synergy of universities and research centers 
with enterprises as a prerequisite for development". 

Prof. N. Moussiopoulos gave a lecture entitled 
"Research in Engineering Sciences to Achieve the Goals 
of Sustainable Development" during the Workshop 
"HFRI (Hellenic Foundation for Research & 
Innovation), an independent pillar of support for free 
research, 4 years of operation.", March 29th, 2021. 

Prof. N. Moussiopoulos and Prof. L. Ntziachristos 
chaired sessions of the online “24th International Trans-
port and Air Pollution Conference”, organized by the 
Graz University of Technology, March 30th-April 1st, 2021. 
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Prof. N. Moussiopoulos gave a presentation entitled 
"Influence of COVID-19 lockdown measures on air 
quality" at an online meeting of the Engineering & 
Technology Class of the German Academy of Sciences 
Leopoldina, April 7th, 2021 and at an online event of the 
International Hellenic University, April 14th, 2021. 

Prof. N. Moussiopoulos participated at the seminar "It's 
Earth O'Clock" of the student group BEST Thessaloniki, 
April 15th, 2021, giving a lecture on the "Utilization of 
synthetic fuels for energy storage". 

Prof. N. Moussiopoulos chaired a session of the 20th con-
ference on "Harmonisation within Atmospheric Disper-
sion Modelling for Regulatory Purposes", organized on-
line by the Tartu University, Estonia, June 14th-18th, 2021. 

Prof. N. Moussiopoulos was invited by the Ministry of 
Environment and Energy to participate as an evaluator at 
the green innovation competition "Greenathon - Beyond 
Green Technologies" implemented by the Ministry’s 
General Secretariat for Natural Environment and Water, 
September 12th, 2021. 

In his capacity as the Vice Chairman of the "Initiative for 
Education and Development" Association, Prof. N. 
Moussiopoulos coordinated the workshop "Prerequisites 
for Agrifood Sector companies to remain competitive" 
which took place in the premises of TIF-HELEXPO S.A. 
on the occasion of the 85th Thessaloniki International 
Fair, September 13th, 2021. 

Prof. N. Moussiopoulos was among the panelists of the 
Thessaloniki Sustainability Summit 2021. His 
contribution to the panel discussion was entitled "Urban 
Climate and Air Quality in Cities". On the same oc-
casion, Dr. E. Feleki gave a presentation on “Feasibility 
study for a Black Sea SDGs Observatory”. The Summit 
was organised as a webinar on September 15th, 2021. 

Prof. N. Moussiopoulos moderated several sessions of 
the hybrid 2021 World Congress of the International 
Solid Waste Association, Athens, October 4th-7th, 2021.  

Prof. L. Ntziachristos chaired the panel discussion at the 
online Event "Reducing Methane Emissions NOW, 
Opportunities and Business Cases in Agriculture". 
Hosted by MEP Maria Spyraki, October 8th, 2021. 

Prof. L. Ntziachristos participated at an online event 
entitled "The importance of indoor air quality in the 
treatment of COVID-19". The online event was organiz-
ed by ELINYAE in collaboration with the Hellenic 
Aerosol Research Association of NCSR Demokritos and 
the Alliance for Greece, November 2nd, 2021. 

As a former Scientific Council member of the Hellenic 
Foundation for Research and Innovation, Prof. N. 
Moussiopoulos participated at an interview in the 
context of the Foundation’s evaluation by the European 
Investment Bank, Athens, November 11th, 2021. 

Prof. N. Moussiopoulos was one of the speakers of the 
online 2nd Annual EPICUR Forum, hosted November 
24th-26th, 2021, by the Aristotle University Thessaloniki. 
Within Thematic Session 4 (Environmental Techno-
logical Innovations) he gave the lecture "Synthetic fuels 
as a means for storing renewable energy in order to 
ensure energy supply". 

News 

Prof. N. Moussiopoulos was a member of the (online) 
evaluation panel of DAAD, the German Academic 
Exchange Service, for assessing scholarship candidates. 

After his election in the Management Board of the 
Hellenic Solid Waste Management Association, Prof. N. 
Moussiopoulos was appointed Vice President of the 
Association. 

Prof. L. Ntziachristos has been selected as an associate 
editor at the Journal Atmospheric Environment X (Gold 
Open Access Journal). 

Prof. N. Moussiopoulos was one of the speakers at the 
online launching event for the latest book authored by 
the former Rector of the Aristotle University, Professor 
Michael Papadopoulos. 

The collaboration of Dimitrios Kyrtsoudis and Dr. 
Apostolos Malamakis with the Laboratory was 
concluded. We wish them all the best for their future. 

We congratulate Dimitrios Kyrtsoudis for the birth of his 
daughter.  

Christos Kalitsis has joined the Laboratory as one of its 
System Administrators, while Anna Antoniou, 
Athanasios Karagkounis and Georgia Voniati were 
recruited as PhD candidates. 

One of our senior Laboratory members, Christos 
Vlachokostas Mech.Εng., PhD, was appointed Associate 
Professor at the Mechanical Engineering Department of 
Aristotle University Thessaloniki. He is the Vice-
Chairman of the Board of Directors of the Gas 
Distribution Company Thessaloniki-Thessalia S.A. and a 
member of the Committee for the Evaluation of 
Inventions of the Industrial Property Organization. 
Among other, he was the Coordinator for the Restoration 
of Lake Koronia on behalf of the Greek Government, a 
member of the Green Fund Board of Directors, a member 
of the Institute of Adult Continuing Education of the 
General Secretariat of Continuing Education, and the 
Vice President of the General Assembly of the Technical 
Chamber of Greece. Assoc. Professor Vlachokostas has 
been involved in numerous (more than 30) EU research 
projects dealing with Sustainable Management of Energy 
Resources, Air Quality Management, Waste Management 
and Circular Economy.  

Assoc. Professor Christos Vlachokostas 
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LHTEE Sensors Lab 
The new lab space of the Laboratory of Heat Transfer and 
Environmental Engineering was built in the summer of 
2021 and it is located in the basement of Engineeringf 
Faculty’s Building D. It covers a space of 60 m2 including 
infrastructure for storing high pressure gas cylinders and 
a fuel burning facility for producing pollutants. There are 
four permanent working stations and capability for 
interactive presentation sessions. Its purpose is the 
development and evaluation of low-cost sensors for 
measuring atmospheric pollutants. 

For this reason, it is equipped with a Miniature Inverted 
Soot generator (Argonaut Scientific) and will soon be 
enhanced with another soot generator (miniCAST). For 
the air supply there is a cleaning device that includes 
silica gel, activated carbon and polycarbonates as well as 
a dilution (DEKATI - eDiluter). The lab equipment also 
consists of laser diodes (LDs), laser drivers, a 
wavefunction generator (Keysight) and an oscilloscope 
(Picoscope). An optical table and the related optical parts 
(mounts, lenses, pinholes etc.) allow the handling of the 
laser beams. Low-cost sensors for measuring pollutants 
are available for evaluation, as well as sensors for 
assessing the environmental conditions of the sample 
(temperature, pressure, humidity). Finally, there is a 
precision SLA 3D-printer (Formlabs Form 2) for 
realizing experimental prototypes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This lab will become a space for educating students that 
are working on their diploma thesis or are participating at 
courses related to the lab. Currently, the lab hosts 
research conducted in the frame of four European 
projects, RSENSE, ReTEMS, SCIPPER και EMERGE. 

The RSENSE project (Revolutionizing disease and 
environmental detection with portable optoacoustic 
sensing) deals with the development of a low-cost and 
small size optoacoustic sensor for the measurement of 
black carbon and presumably gaseous pollutants. 
Experiments under controlled environmental conditions 
that are essential in developing key characteristics and 
parameters of the prototype sensor are being run in the 
lab. 

Aim of the ReTEMS project (Real Time Emission 
Measurement System) is the development of a real time 
emission measurement system with low-cost sensors for 
automotive applications. The initial evaluation of the 
system and the development of the basic parameters, 
such as the required dilution ratio, are being performed 
here. The ultimate goal is to use this system on board of 
vehicles in real driving conditions and in different driving 
styles to assess their exhaust control systems. 

EMERGE and SCIPPER projects` main goals are the 
simulation and measurement of pollutants related to the 
shipping industry. Preparations for two on board 
campaigns for the measurement of the funnel exhaust of 
ships (09/2021 SCIPPER, 11/2021 EMERGE) were 
performed in the lab.

Performing experiments 

The optoacoustic sensor and its experimental configuration 

The system developed for the ReTEMS  project Opening event of the lab space 
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Rönkkö T. (2021)  
 

Shipping remains a globally significant source of 
anthropogenic PN emissions even after 2020 sulfur 
regulation, Environmental Science and Technology, 55 (1), 
129-138.  
 
Komnos D., Broekaert S., Grigoratos Th., Ntziachristos 
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Model Development, 14 (6), 3185-3214, doi.org/10.5194/ 
gmd-2020-222 (Q1, 3.24) 
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Environmental Management, 285, 112215 doi.org/10.1016/ 
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10.1016/j.rser.2020.110563 (Q1, 3.52) 
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The use of geoinformatics in coastal atmospheric transport 
phenomena: The Athens Experiment, Marine Science and 
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0.46) 
 
Feleki E., Moussiopoulos N. (2021) 
 

Setting emission reduction trajectories in Mediterranean 
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Environment: X, 12, doi.org/10.1016/j.aeaoa.2021.100142 

*Where appropriate, the quartile and indicator are given in 
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Participation in Conferences 
The list contains titles of papers given as oral or poster 
presentations. 

 
24th International Transport and Air Pollution 
Conference (Online), 30 March-1 April 2021. 
 

Hybrid & Electric buses’ energy performance under various 
traffic conditions (S. Mamarikas) 
 

Monitoring of ship emissions to enforce environmental 
regulations. The SCIPPER project (L. Ntziachristos) 
 

Using a simulation approach to reconstruct the lab values 
with real-world driving data (D. Komnos) 
 
12th National Conference on Renewable Energy Sources 
(Online), 7-9 April 2021. 
 

Prediction of the wind speed in renewable energy 
environments (G. Efthimiou) 
 

The energy future during a period of crisis (Th. Slini) 
 

Development of a system for food waste management in the 
frame of Circular Economy (G. Perkoulidis) 
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Sustainable management of energy resources in agricultural 
communities for the production of bio-energy and soil 
improvement (Ch. Vlachokostas) 
 
20th International Conference on Harmonisation within 
Atmospheric Dispersion Modelling for Regulatory 
Purposes (Οnline), 14-18 June 2021. 
 

Air quality impacts of the COVID-19 lockdowns: 
observations, modelling and some first conclusions (N. 
Moussiopoulos) 
 

Modelling methodology for assessing atmospheric impacts 
from smart farming application (F. Barmpas) 
 

Assessing emission control compliance and the 
corresponding effects on the air quality of coastal and 
harbour areas (F. Barmpas) 
 
17th International Conference on Environmental Science 
and Technology (CEST 2021), Athens, Greece, 1-4 
September 2021. 
 

Towards decentralizing the energy system: production of  
 

 
 
bioenergy and bioproducts via anaerobic digestion (Ch. 
Vlachokostas) 
 
9th Annual International Conference on Sustainable 
Development (Οnline), 20-21 September 2021. 
 

Feasibility Study for a Black Sea SDGs Observatory 
 
ΙTM2021 - International Technical Meeting on Air 
Pollution Modelling and its Application (Online), 18-22 
October 2021. 
 

Assessing the Impact of the COVID-19 Lockdowns: Results 
and Implications from a Modelling Application in two 
Mediterranean cities (G. Tsegas) 
 
ICED2021 - 2nd International Conference on Environ-
mental Design, (Online) 23-24 October 2021. 
 

Emission performance of major ship classes: An estimation 
based on a new set of emission factors and realistic activity 
profile data (A. Grigoriadis) 
 

 
 

13th Air Quality Conference – Science and Application, June 27 – July 1 2022 

 
 
https://www.herts.ac.uk/airqualityconference/abstract-
submissions 
 

Two years ago, we announced the 12th Conference on Air 
Quality – Science and Application to be co-organized by our 
Laboratory March 2020 in Thessaloniki. COVID-19 put a 
spoke in our wheel, and so we had to switch to an online 
mode – the impression of the participants was unanimous that 
the conference ran smoothly. Yet, the delegates did not have 
the chance to come to Thessaloniki, and therefore the 
International Committee gave our city a second chance. 

So, the 13th International Conference on Air Quality – 
Science and Application will take place in Thessaloniki June 
27 – July 1, 2022. The topic of the conference is a key issue 
for achieving sustainable development and reducing health 
impacts. Participants are expected from the air quality, 
climate and health research, as well as other stakeholder 
communities to discuss the latest research advances, new 
applications and highlight implications for policy and users.  

Special sessions are foreseen for the following themes: 

 Air pollution and health 

 Sensors, crowd sourcing and numerical simulations for 
urban air quality 

 Air pollution in urban areas - science challenges and 
policy implications 

 Shipping and air quality 

 Observation, modelling and assessment in the Arctic-
Boreal Domain 

 Green mobility in smart cities and impact on pollutant 
emissions and air quality 

 Ensuring air quality through the implementation of the 
Sustainable Development Goals 
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