
The 12th International Conference 
ENVIRONMENTAL ENGINEERING 

 

12th ICEE 
SELECTED PAPERS 

 
Edited by 

Donatas Čygas and Rasa Vaiškūnaitė 
 

27–28 April, 2023 

Vilnius, Lithuania 
 

Organized by 
Vilnius Gediminas Technical University 

 

under the auspices of: 

LIETUVOS MOKSLŲ AKADEMIJA | LITHUANIAN ACADEMY OF SCIENCES 

DARNIOS PLĖTROS AKADEMIJA | ACADEMY OF SUSTAINABLE DEVELOPMENT 

EUROPOS ŠILDYMO IR ORO KONDICIONAVIMO ASOCIACIJŲ FEDERACIJA |  
FEDERATION OF EUROPEAN HEATING, VENTILATION AND AIR CONDITIONING ASSOCIATIONS 

TARPTAUTINĖ MATININKŲ ASOCIACIJA | INTERNATIONAL FEDERATION OF SURVEYORS 

BALTIJOS KELININKŲ ASOCIACIJA | BALTIC ROAD ASSOCIATION 

EUROPOS ERDVINIO PLANAVIMO STEBĖJIMO TINKLAS |  
EUROPEAN SPATIAL PLANNING OBSERVATION NETWORK 

LIETUVOS VANDENS TIEKĖJŲ ASOCIACIJA | LITHUANIAN WATER SUPPLIERS ASSOCIATION 

 
 
 
 
 
 

Vilnius Gediminas Technical University 
2023 



Selected papers of the 12th International Conference “Environmental Engineering”,  
27–28 April 2023, Vilnius, LITHUANIA 
 
The Proceedings include 62 abstracts and articles were selected from 7 countries authored by 
leading foreign and Lithuanian researchers. 
 
 
The Proceedings contain the selected papers from four sections: 
1. Environmental Protection and Water Engineering 
2. Smart Cities, Roads and Railways 
3. Technologies of Geodesy, Cadastre and Geographic Information System 
4. Energy for Buildings 
 
 
All papers were reviewed by the members of the scientific committee. 
 
Conference Organizing Committee address: 
Faculty of Environmental Engineering 
Vilnius Gediminas Technical University 
Saulėtekio al. 11, LT-10223 Vilnius, Lithuania 
Phone: + 370 5 2745090 
Fax: + 370 5 2744731 
E-mail: rasa.vaiskunaite@vilniustech.lt 
icee@vilniustech.lt 
 
 
 
Conference Information: 

The 12th International Conference “Environmental Engineering”, 27–28 April 2023, Vilnius, 
LITHUANIA 
Source: ICEE-2023 – International Conference on Environmental Engineering 
Book Series: International Conference on Environmental Engineering (ICEE) Selected papers 
 
 
Publisher: 
Vilnius Gediminas Technical University 
Conference website: https://vilniustech.lt/enviro 
 
VILNIUS TECH scientific book No. 2023-040-K 
 
 
eISSN 2029-7092 
eISBN 978-609-476-342-7 
https://doi.org/10.3846/enviro.2023 
 
 
 
© Vilnius Gediminas Technical University, 2023 

mailto:rasa.vaiskunaite@vilniustech.lt
mailto:icee@vilniustech.lt
https://vilniustech.lt/332109
https://doi.org/10.3846/enviro.2023


CONFERENCE COMMITTEE 

CHAIRMAN OF THE CONFERENCE – Prof. Dr Donatas Čygas 
CHAIRMAN OF THE ORGANIZING COMMITTEE – Prof. Dr Rasa Vaiškūnaitė 

 

Session 1 
ENVIRONMENTAL PROTECTION AND WATER ENGINEERING 

Chairmans – Assoc. Prof. Dr Raimondas Grubliauskas, Assoc. Prof. Dr Dainius Paliulis 
Assoc. Prof. Dr Vaidotas Vaišis, Assoc. Prof. Dr Vaida Šerevičienė 

Prof. Dr Saulius Vasarevičius, Dr Tomas Astrauskas 
 
 

Session 2 
SMART CITIES, ROADS AND RAILWAYS 

Chairmans – Assoc. Prof. Dr Marco Petrelli, Assoc. Prof. Dr Rasa Ušpalytė-Vitkūnienė 
Dipl.-Ing. Research Associate Julius Uhlmann, Prof. Dr Marija Burinskienė 

Dr Salvatore Antonio Biancardo, Prof. Dr Audrius Vaitkus 
Assoc. Prof. Dr Viktoras Vorobjovas, Assoc. Prof. Dr Lina Juknevičiūtė-Žilinskienė 

 
 

Session 3 
TECHNOLOGIES OF GEODESY, CADASTRE AND GEOGRAPHIC INFORMATION SYSTEM 

Chairmans – Prof. Dr Juratė Sužiedelytė-Visockienė, lecturer Dr Eglė Tumelienė 
 
 

Session 4 
ENERGY FOR BUILDINGS 

Chairmans – Assoc. Prof. Dr Violeta Motuzienė, Dr Viliūnė Lapinskienė 
 
 

 

 

 

 

 

 



MEMBERS OF COFERENCE SCIENTIFIC COMMITTEE: 

Andrus Aavik (Estonia) 
Dago Antov (Estonia) 

Salvatore Antonio Biancardo (Italy) 
Dagnija Blumberga (Latvia) 

Aleš Breznikar (Slovenia) 
Marija Burinskienė (Lithuania) 

Luca D‘Acierno (Italy) 
Gianluca Dell‘Acqua (Italy) 

Artu Ellmann (Estonia)  
Andrzej Grzebielec (Poland) 

Raimondas Grubliauskas (Lithuania) 
Marek Iwanski (Poland) 

Tomas Januševičius (Lithuania) 
Piotr Jaskuła (Poland) 

Mait Kriipsalu (Estonia) 
Aliaksei Laureshyn (Sweden) 

Ainars Paeglitis (Latvia) 
Marjan Lep (Slovenia) 

Eimuntas Paršeliūnas (Lithuania) 
Giorgio Passerini (Italy) 

Marek Pszczoła (Poland) 
Peter Randerson (United Kingdom) 

Artur Rogoža (Lithuania) 
Artur Rusowicz (Poland) 
Juris Smirnovs (Latvia) 

Jūratė Sužiedelytė-Visockienė (Lthuania) 
Tomaz Tollazzi (Slovenia) 

Kiran Tota-Maharaj (United Kingdom) 
Rasa Ušpalytė-Vitkūnienė (Lithuania) 

Audrius Vaitkus (Lithuania) 
Viktoras Vorobjovas (Lithuania) 
Aušra Zigmontienė (Lithuania) 

Adam Zofka (Poland) 
Miroslaw Zukowski (Poland) 

 
 
 

  



1. ENVIRONMENTAL PROTECTION AND WATER ENGINEERING 

882 
Application of nano zero-valent iron particles for the removal of phosphate from river water 
Vaidotas DANILA, Tomas JANUŠEVIČIUS 
https://doi.org/10.3846/enviro.2023.882 

905 
Changes of quality in agricultural drainage water between nature’s seasons 
Rasa STANKEVIČIENĖ 
https://doi.org/10.3846/enviro.2023.905 

839 
Middle-term field research on air and noise pollution in the city district of Baltic region 
Aleksandras CHLEBNIKOVAS, Jolita BRADULIENĖ 
https://doi.org/10.3846/enviro.2023.839 

840 
Gas flow experimental research in a newly developed centrifugal-electrostatic precipitator 
Aleksandras CHLEBNIKOVAS, Artūras KILIKEVIČIUS 
https://doi.org/10.3846/enviro.2023.840 

841 
Prediction of sound absorption of waste tyre textile fibre composite material 
Robert RUŽICKIJ, Raimondas GRUBLIAUSKAS 
https://doi.org/10.3846/enviro.2023.841 

867 
Primary study of plastic micro fibre waste for sound absorption applications 
Tomas ASTRAUSKAS, Mantas PRANSKEVIČIUS, Tomas JANUŠEVIČIUS 
https://doi.org/10.3846/enviro.2023.867 

846 
Sustainable technology of wastewater treatment by environmentally friendly modified natural 
sorbents for removal of nitrogen and phosphorus 
Iryna FEDIV, Kateryna STEPOVA, Julita ŠARKO, Aušra MAŽEIKIENĖ 
https://doi.org/10.3846/enviro.2023.846 

951 
Physicochemistry properties of water treatment sludge (WTS) as adsorbents for dyes and antibiotics 
removal 
Norasikin SAMAN, Kavij Kumar SUBRAMANIAN, Khairiraihanna JOHARI, Shazwin MAT TAIB,  
Eglė MARČIULAITIENĖ 
https://doi.org/10.3846/enviro.2023.951 

935 
Evaluation of dynamic adsorption of dyes from aqueous solutions by applying mathematical 
modelling with the VS2TDI program and experimental studies 
Monika LIUGĖ, Dainius PALIULIS 
https://doi.org/10.3846/enviro.2023.935 

  



851 
Purification of the water environment from ammonium nitrogen during nitrification in natural 
reservoirs and in water use facilities 
Valentyna IURCHENKO, Ievgeniia UGNENKO, Oksana MELNIKOVA, Kateryna SOROKINA 
https://doi.org/10.3846/enviro.2023.851 

854 
Study on the inflow of biogenic substances into lakes 
Andrius LITVINAITIS, Lina BAGDŽIŪNAITĖ-LITVINAITIENĖ 
https://doi.org/10.3846/enviro.2023.854 

855 
Migration of biogenic substances through the aeration zone 
Andrius LITVINAITIS, Lina BAGDŽIŪNAITĖ-LITVINAITIENĖ 
https://doi.org/10.3846/enviro.2023.855 

856 
Evaluation of the effectiveness of renaturalization tools of renaturalized sections of Lithuanian rivers 
Andrius LITVINAITIS, Lina BAGDŽIŪNAITĖ-LITVINAITIENĖ, Jurgita BUTKUVIENĖ, Antanas KONTAUTAS, 
Andrius SKERSONAS, Edgaras IVANAUSKAS 
https://doi.org/10.3846/enviro.2023.856 

857 
Theoretical research of the processes to reduce the concentration of chlorinated compounds with 
natural fibers 
Ieva ANDRIULAITYTĖ, Marina VALENTUKEVIČIENĖ, Aušra ZIGMONTIENĖ 
https://doi.org/10.3846/enviro.2023.857 

861 
Experimental research of scattering coefficient of triangle diffuser made with charcoal 
Olga KHRYSTOSLAVENKO, Raimondas GRUBLIAUSKAS 
https://doi.org/10.3846/enviro.2023.861 

862 
Removal of ammonium nitrogen from wastewater by tertiary treatment 
Julita ŠARKO, Aušra MAŽEIKIENĖ 
https://doi.org/10.3846/enviro.2023.862 

864 
Investigation of acoustic agglomeration efficiency using different working conditions of acoustic 
chamber 
Kristina KILIKEVIČIENĖ, Aleksandras CHLEBNIKOVAS 
https://doi.org/10.3846/enviro.2023.864 

869 
A review of the acoustic properties of noise barriers made from waste and plant-based materials 
Edgaras STRAZDAS, Tomas JANUŠEVIČIUS 
https://doi.org/10.3846/enviro.2023.869 

871 
Multi-criteria evaluation of masonry facade installation by saving resources and limiting waste 
Viačeslav ZIGMUND, Jurgita ANTUCHEVIČIENĖ, Darius MIGILINSKAS 
https://doi.org/10.3846/enviro.2023.871 

  



890 
Linked system assessment to support sustainable energy supplies “LiSA” 
Doris RIXRATH, Raphael SCHAUER, Elena SABO, Gerhard PIRINGER 
https://doi.org/10.3846/enviro.2023.890 

895 
A bibliometric analysis of river restoration 
Oksana SURVILĖ, Diana KALIBATIENĖ 
https://doi.org/10.3846/enviro.2023.895 

901 
Long-term heavy metal accumulation in sediment dust of schools in Vilnius: a case study 
Murat Huseyin UNSAL, Gytautas IGNATAVIČIUS, Roberta VALSKIENĖ, Vaidotas VALSKYS 
https://doi.org/10.3846/enviro.2023.901 

907 
Evaluation of biofiltration materials for H2S removal 
Kamyab MOHAMMADI, Rasa VAIŠKŪNAITĖ 
https://doi.org/10.3846/enviro.2023.907 

915 
Modelling of sound reduction of sound insulating enclosure with recycled rubber covered walls 
Tomas VILNIŠKIS, Tomas JANUŠEVIČIUS 
https://doi.org/10.3846/enviro.2023.915 

927 
Influence of low noise barrier height on sound insertion loss 
Aja TUMAVIČĖ, Vilma JASIŪNIENĖ 
https://doi.org/10.3846/enviro.2023.927 

928 
Bacteria from wastewater: potential producers of polyhydroxyalkanoates in Vilnius, Lithuania 
Rasa TUMAŠEVIČIŪTĖ, Gytautas IGNATAVIČIUS 
https://doi.org/10.3846/enviro.2023.928 

844 
Experimental studies and numerical validation of sound insulation of plastic acoustic metamaterial 
composed of perforated layers and resonators 
Andrej NAIMUŠIN, Tomas JANUŠEVIČIUS 
https://doi.org/10.3846/enviro.2023.844 

2. SMART CITIES, ROADS AND RAILWAYS 

838 
Temporal patterns of roe deer (Capreolus capreolus) traffic accidents in Lithuania: effects of daytime, 
season and lunar phase 
Lina GALINSKAITĖ, Gytautas IGNATAVIČIUS 
https://doi.org/10.3846/enviro.2023.838 

866 
Evaluation of the methodology for determining cycling flows in Lithuania 
Miglė ZABIELAITĖ-SKIRMANTĖ, Marija BURINSKIENĖ 
https://doi.org/10.3846/enviro.2023.866 



874 
The effect of ion-exchange stabilizer and cement amount on improved road subgrade soil laboratory 
specimens compressive strength and resistance to frost 
Audrius VAITKUS, Deimantė KILAITĖ, Rafal MICKEVIČ, Ovidijus ŠERNAS 
https://doi.org/10.3846/enviro.2023.874 

899 
Environmentally optimized foundation of a railway bridge 
Rolf KATZENBACH, Markus SCHOLZ, Steffen LEPPLA, Arnoldas NORKUS 
https://doi.org/10.3846/enviro.2023.899 

913 
An assessment of self-driving vehicles: road maintenance and infrastructure needs 
Vladislav KONDRATOVIČ, Donatas ČYGAS, Vytautas PALEVIČIUS 
https://doi.org/10.3846/enviro.2023.913 

916 
BIM for railway infrastructure: the case study of the Ogliastro–Sapri High-Speed rail 
Salvatore Antonio BIANCARDO, Sabrina PALAZZO, Mattia INTIGNANO, Gianluca DELL’ACQUA 
https://doi.org/10.3846/enviro.2023.916 

924 
Bus network characteristics for promoting sustainable urban mobility systems 
Marco PETRELLI 
https://doi.org/10.3846/enviro.2023.924 

888 
The design of additional public transport services to increase the resilience of road networks 
Luca DE MATTEIS, Salvatore STRANO, Luca D’ACIERNO 
https://doi.org/10.3846/enviro.2023.888 

859 
Comparison of the performance of flexible and roller-compacted concrete pavement structures 
Rafal MICKEVIČ, Audrius VAITKUS 
https://doi.org/10.3846/enviro.2023.859 

912 
Principles of creating a public transport network model for regions 
Justina RANCEVA, Rasa UŠPALYTĖ-VITKŪNIENĖ 
https://doi.org/10.3846/enviro.2023.912 

889 
Accuracy assessment of the traffic safety module on two-lane rural roads 
Romas GIRDVAINIS, Lina BERTULIENĖ, Lina JUKNEVIČIŪTĖ-ŽILINSKIENĖ, Viktoras VOROBJOVAS,  
Vilimas GINTALAS 
https://doi.org/10.3846/enviro.2023.889 

858 
Asphalt pavement interlayer systems for structural performance enhancement and fatigue reduction 
Martynas KARBOČIUS, Audrius VAITKUS 
https://doi.org/10.3846/enviro.2023.858 

  



881 
Performance of MSWI bottom ash under freezing and thawing 
Judita ŠKULTECKĖ, Audrius VAITKUS, Ovidijus ŠERNAS 
https://doi.org/10.3846/enviro.2023.881 

880 
FTIR-ATR spectroscopy to identify and quantify the SBS in modified bitumen 
Judita ŠKULTECKĖ, Simona BITARYTĖ, Karolis LIUBINAS 
https://doi.org/10.3846/enviro.2023.880 

860 
Effects of real-time traffic information in car navigation – results from a case study in Erfurt, Germany 
Julius UHLMANN, Hans-Jacob REINHOLD, Philipp VIEHWEGER, Uwe PLANK-WIEDENBECK 
https://doi.org/10.3846/enviro.2023.860 

873 
Railway infrastructure of Ukraine as a factor of soil chemical hazard (analytical overview) 
Yuliya DANCHENKO, Pavlo BOSAK, Igor SHUKEL, Vasyl POPOVYCH 
https://doi.org/10.3846/enviro.2023.873 

894 
Intersecting urban and traffic models for virtual reality environments with realistic traffic behaviour 
Oliver SINGLER, Leon THIEBES, Marco FEDIOR, Leonie DISSE, Uwe PLANK-WIEDENBECK 
https://doi.org/10.3846/enviro.2023.894 

876 
Use of sulfur binder in asphalt and cement concrete mixtures in the construction of airfields 
Kateryna KRAYUSHKINA, Oleksandr LAPENKO 
https://doi.org/10.3846/enviro.2023.876 

848 
Stages of reconstruction and renewal of Ukraine’s infrastructure in the war and post-war period, 
taking into account experience and security 
Evgeniya UGNENKO, Anna SHEVCHENKO, Oleksander SHEVCHENKO 
https://doi.org/10.3846/enviro.2023.848 

877 
Analysis of physical and mechanical soil properties determined using probing data interpretations 
Endijs VIRSIS, Ainars PAEGLITIS 
https://doi.org/10.3846/enviro.2023.877 

879 
Methodology of average speed enforcement systems spot selection on Lithuanian roads and its 
evaluation 
Laura GAVĖNIENĖ, Ernestas MATUSEVIČIUS, Donatas ČYGAS, Laura JATEIKIENĖ,  
Viktoras VOROBJOVAS, Kęstutis ČIUPRINSKAS 
https://doi.org/10.3846/enviro.2023.879 

939 
Fast charging electric buses in Maribor: a comparative analysis of simulation and real-world results 
Mitja KLEMENČIČ, Marijan ŠPANER, Marjan LEP, Matej MOHARIĆ 
https://doi.org/10.3846/enviro.2023.939 

  



3. TECHNOLOGIES OF GEODESY, CADASTRE AND GEOGRAPHIC INFORMATION SYSTEM 

903 
Abandoned agricultural land for renewable energy use: comparative analysis of Lithuania and Latvia 
Eglė TUMELIENĖ, Jūratė SUŽIEDELYTĖ VISOCKIENĖ, Virginija GURSKIENĖ, Vida MALIENĖ 
https://doi.org/10.3846/enviro.2023.903 

843 
Innovative methods of using laser scanning and geoinformation systems for design of 
communication routes 
Sergii PANCHENKO, Yevgeniia UGNENKO, Valentina YURCHENKO, Elena UZHVIIEVA, Yevhen 
KOROSTELOV, Nataliia SOROCHUK 
https://doi.org/10.3846/enviro.2023.843 

887 
Diversity of land use restrictions impact on social life 
Olga PETRAKOVSKA, Mariia MYKHALOVA 
https://doi.org/10.3846/enviro.2023.887 

914 
Possibilities and limitations of terrestrial laser scanning for crack detection in building walls 
Paulina STAŁOWSKA 
https://doi.org/10.3846/enviro.2023.914 

868 
3D data life in Cesis medieval castle in Latvia 
Maris KALINKA, Ingars ERIŅŠ, Viktorija VAIVODE, Lauris GOLDBERGS, Ieva KORNA,  
Rolands SMIRNOVS, Kirils GOROVOJS 
https://doi.org/10.3846/enviro.2023.868 

953 
3D spatial data for building management case study 
Jūratė SUŽIEDELYTĖ VISOCKIENĖ, Eglė TUMELIENĖ, Maris KALINKA, Ingars ERIŅŠ, Viktorija VAIVODE, 
Lauris GOLDBERGS, Ieva KORNA, Rolands SMIRNOVS, Kirils GOROVOJS 
https://doi.org/10.3846/enviro.2023.953 

4. ENERGY FOR BUILDINGS 

878 
A review on the sustainability of smart buildings that combine green and photovoltaic rooftops in 
cold climate regions 
Dalia Mohammed Talat Ebrahim ALI 
https://doi.org/10.3846/enviro.2023.878 

849 
On-site and nearby electricity production potential in Latvia and Czechia 
Anatolijs BORODINECS, Nikolaos SKANDALOS, Kristina LEBEDEVA, Tatjana ODINECA 
https://doi.org/10.3846/enviro.2023.849 

892 
Renewable and non-renewable primary energy factors for Lithuanian A++ buildings’ heating 
Monika GRINEVIČIŪTĖ, Kęstutis VALANČIUS 
https://doi.org/10.3846/enviro.2023.892 
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904 
Carbon footprints of large compression chillers for district cooling – accounting for temporal 
resolution of the electricity supply 
Rosa WEBER, Doris RIXRATH, Raphael SCHAUER, Jürgen KRAIL, Gerhard PIRINGER 
https://doi.org/10.3846/enviro.2023.904 

883 
Analysis of energy demand by a 24-hour store 
Artur RUSOWICZ 
https://doi.org/10.3846/enviro.2023.883 

884 
Passive house design aspects and analysis in Lithuania 
Rimvydas ADOMAITIS, Kęstutis VALANČIUS 
https://doi.org/10.3846/enviro.2023.884 

911 
The use of a genetic algorithm to determine the optimal operating conditions for a low-temperature 
ORC system 
Andrzej GRZEBIELEC, Adam SZELĄGOWSKI, Piotr ŁAPKA, Łukasz CIEŚLIKIEWICZ, Mirosław SEREDYŃSKI 
https://doi.org/10.3846/enviro.2023.911 
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