
 

1 

 
UNESCO sponsored Conference 

 

8th CONFERENCE ON 
SUSTAINABLE DEVELOPMENT 

OF ENERGY, WATER AND ENVIRONMENT 
SYSTEMS 

 

September 22 – 27 2013, Dubrovnik, Croatia 
 

 

 

ORGANIZERS 

University of Zagreb, Zagreb, Croatia 
Instituto Superior Técnico, Lisbon, Portugal 

 
In cooperation with 

Aalborg University, Aalborg, Denmark 
Cologne University of Applied Sciences, Cologne, Germany 
Delft University of Technology, Delft, The Netherlands 

University of Dubrovnik, Dubrovnik, Croatia 
Hamburg University of Applied Sciences, Hamburg, Germany 

INP, Grenoble, France 
Jozef Stefan International Postgraduate School, Ljubljana, Slovenia 

Macedonian Academy of Sciences and Arts, 
Research Center for Energy, Informatics and Materials, MANU‐ICEIM Skopje, 

Macedonia 
National Technical University of Athens, Greece 
University of Pannonia, Veszprém, Hungary 

Industrial University of Santander, Santander, Colombia 
"Vinča" Institute of Nuclear Sciences, Belgrade, Serbia 

 
Executive organizer 

International Centre for Sustainable Development of Energy, Water and 
Environment Systems, Zagreb, Croatia 



 

2 

PARTNERS 

UNESCO, Paris, France 
Ministry of Science, Education and Sports of the Republic of Croatia 

The Combustion Institute – Croatian Section, Zagreb, Croatia 
The Club of Rome, Croatian, Slovenian, Austrian Association, European Support 

Centre, Zagreb/Ljubljana/Vienna 
The World Academy of Art and Science 

Mediterranean Network for Engineering Schools and Technical Universities – 
RMEI, Marseille, France 

 
 
 
 
 
 
 
 

SPONSORS 

             

      



 

3 

INTERNATIONAL SCIENTIFIC COMMITTEE 

Prof. Maria da Graça Carvalho, Instituto Superior Técnico, Lisbon, Portugal, Chair 
Prof. Neven Duic, University of Zagreb, Zagreb, Croatia, Co‐chair 
Prof. Vyacheslav Kafarov, Industrial University of Santander, Bucaramanga, Colombia, 

Co‐Chair for the Americas 
Prof. Jiri Klemes, University of Pannonia, Veszprem, Hungary, Co‐Chair for the Central 

and Eastern Europe 
Prof. Henrik Lund, Aalborg University, Aalborg, Denmark, Co‐Chair for Northern Europe 
Prof. Ingo Stadler, Cologne University of Applied Sciences, Cologne, Germany, Co‐Chair 

for Western Europe 
Prof. Naim H. Afgan, Instituto Superior Tecnico, Lisbon, Portugal, honorary member 
Prof. Zvonimir Guzović, University of Zagreb, Zagreb, Croatia 
Prof. Kemal Hanjalic, Delft University of Technology, Delft, Netherlands, honorary 

member 
Prof. Mireille Jacomino, Grenoble Institute of Technology, Grenoble, France 
Dr. Andreas Kallioras, National Technical University of Athens, Athens, Greece 
Prof. Walter Leal Filho, Hamburg University of Applied Sciences, Hamburg, Germany 
Prof. Tarik Kupusovic, University of Sarajevo, Sarajevo, Bosnia and Herzegovina 
Prof. Vladimir Lipovac, University of Dubrovnik, Dubrovnik, Croatia 
Prof. Natasa Markovska, Macedonian Academy of Sciences and Arts, Skopje, 

Macedonia 
Prof. Brian Vad Mathiesen, Aalborg University, Aalborg, Denmark 
Prof. Mousa Mohsen, American University of Ras Al Khaimah, Ras Al Khaimah, United 

Arab Emirates 
Prof. Simeon Oka, Institute Vinca, Novi Beograd, Belgrade, Serbia 
Prof. Jordan Pop‐Jordanov, Macedonian Academy of Sciences and Arts, Skopje, 

Macedonia 
Prof. Nikola Ruzinski, University of Zagreb, Zagreb, Croatia 
Prof. Daniel Rolph Schneider, FSB, University of Zagreb, Zagreb, Croatia 
Prof. Ivo Šlaus, Rudjer Boskovic Institute, Zagreb, Croatia 
Dr. Petar Varbanov, University of Pannonia, Veszprém, Hungary 
Prof. Xiliang Zhang, Tsinghua University, Beijing, China 
Prof. Aleksander Zidanšek, Jozef Stefan International Postgraduate School, Ljubljana, 

Slovenia 
 

LOCAL ORGANIZING COMMITTEE  

Prof. Neven Duić, University of Zagreb, Chairman  
Prof. Zvonimir Guzović, University of Zagreb  
Prof. Daniel R. Schneider, University of Zagreb  
Goran Krajačić, University of Zagreb  
Marko Ban, University of Zagreb  
Aleksandra Anić Vučinić, University of Zagreb  
Nevena Grubelić, University of Zagreb  
Milan Vujanović, University of Zagreb 
Tomislav Pukšec, University of Zagreb 



 

4 

Luka Perković, University of Zagreb 
Boris Ćosić,  University of Zagreb 
Ankica Đukić, University of Zagreb 
Hrvoje Mikulčić, University of Zagreb 
Iva Ridjan, Aalborg University 
Robert Mikulandrić, University of Zagreb 
Zvonimir Petranović, University of Zagreb 
Tomislav Novosel, University of Zagreb 
Goran Gašparović, University of Zagreb 
Anamarija Šare, University of Dubrovnik 
Katarina Katić, University of Zagreb 
Iva Gavran, SDEWES Centre 
 

 
 
Publisher: Faculty of Mechanical Engineering and Naval Architecture, Zagreb  

ISSN 1847‐7186 (book of abstracts) 
ISSN 1847‐7178 (digital proceedings) 

 

Editors: 

    Marko Ban 
Neven Duić 
Zvonimir Guzović 
Nataša Markovska 
Daniel Rolph Schneider 
Jiri Jaromir Klemeš 
Petar Varbanov 
Amer Ababneh 
Poul Alberg Østergaard 
David Connolly 
Vyacheslav Kafarov 
Goran Krajačić 
Henrik Lund 
Brian Vad Mathiesen 
Mousa Mohsen 
Bernd Möller 
Luka Perković 
Subhas K. Sikdar 
Milan Vujanović 
 

Technical Editors:       Sunčana Matijašević, Marko Ban 



 

20 

CONTENTS 

Plenary lectures ....................................................................................................................... 38 
SDEWES2013.1095  Sustainable Automotive Energy Transformation in China: an Integrated Technology 
and Policy Perspective  38 
SDEWES2013.1077  Smart Energy Systems ‐ a Holistic and Integrated Approach To 100 % Renewable 
Energy  39 
SDEWES2013.1072  Water, Food and Energy Security in Shared River Systems ‐ Case Study Eastern Nile 
Basin  40 
SDEWES2013.0689  High‐Efficiency Heat Exchangers for Energy Conversion and Recovery Systems ... 41 
SDEWES2013.1081  Energy Innovations for Decoupling Between Development and Emissions ........... 42 
SDEWES2013.0784  Low Carbon Techniques for the Agro‐Food Sector ................................................ 43 
SDEWES2013.1086  Serbian Energy Efficiency Problems ....................................................................... 44 

Special session: Energy and Water Efficiency for Sustainable Future: Knowledge Development 
and Transfer ............................................................................................................................ 45 

SDEWES2013.0184  Optimal Renewable Energy Systems for Industries in Rural Regions ..................... 49 
SDEWES2013.0207  Kinetic Studies of Co‐Pyrolysis of Rubber Seed Shell with High Density 
Polyethylene Using Thermogravimetric Approach ...................................................................................... 50 
SDEWES2013.0239  Locally Integrated Energy Sectors – Integration of Ormož District Heating System 
Using Renewable Energy Sources ................................................................................................................ 51 
SDEWES2013.0264  Dimensionality Reduction of Environmental Criteria Within Multi‐Objective 
Optimisation Applied to Regional Total Sites .............................................................................................. 52 
SDEWES2013.0480  Targeting the Maximum Heat Recovery for Systems with Heat Losses and Heat 
Gains  53 
SDEWES2013.0523  An Effective Framework for Total Site Heat Recovery Systems Retrofit ................ 54 
SDEWES2013.0214  Minimum Heat Transfer Area for Total Site Heat Recovery ................................... 55 
SDEWES2013.0277  Reconciliation of Flow Rates in Complex Networks When Measurements Are 
Subject to Heteroscedastic Errors ............................................................................................................... 56 
SDEWES2013.0299  Heat and Power Integration: Economic and Environmental Impact ...................... 57 
SDEWES2013.0321  Analysis of the Energy Efficiency and Carbon Footprint of Waste to Energy Supply 
Chains  58 
SDEWES2013.0561  Designing Total Site for Entire Lifetime Under Fluctuating Utility Prices ............... 59 
SDEWES2013.0652  Carbon Emissions Reduction and Net Energy Generation Analysis in the New 
Zealand Electricity Sector Through to 2050 ................................................................................................. 60 
SDEWES2013.0391  Environmental Assessment of a Thermal Energy Storage (Tes) System for Industrial 
Waste Heat Recovery  61 
SDEWES2013.0393  An Industrial Data Clustering Technique Through Resources Optimisation with 
Industrial Symbiosis  62 
SDEWES2013.0603  The Effect of Cleaning Strategies of Csp Mirrors on the Efficiency and Water 
Footprint of Solar Power Plants ................................................................................................................... 63 
SDEWES2013.0663  Ways to Optimise the Energy Balance of Municipal Wastewater Systems ............ 64 
SDEWES2013.0933  Inventions and Efforts of Eastern Scholars on Heat Transfer Topics from Past to 
Now  65 
SDEWES2013.1064  Parameter Analysis of Transient Carbon Deposition Effect on the Performance of 
Solid Oxide Fuel Cell  66 

Special session: Biofuels and Co‐products Sustainability .......................................................... 67 
SDEWES2013.0051  Current Situation and Perspective of 2nd Generation Solid Biofuels Production: 
Case Study‐Campinas Metropolitan Region (Rmc), Sao Paulo, Brazil .......................................................... 68 
SDEWES2013.0077  Optimal Design of Process Energy Systems Integrating Sustainability 
Considerations  69 
SDEWES2013.0100  Evaluating the Marginal Land Resources Suitable for Developing Bioenergy in Asia
  70 
SDEWES2013.0215  On the Validity of the Daem Model Using Low Heating Rate Devolatilization Curves
  71 
SDEWES2013.0379  Liquid Biofuels Research in Greece ........................................................................ 72 
SDEWES2013.0381  Anaerobic Digestion Derived Biogas Composition and Uses in North America ..... 73 
SDEWES2013.0124  Optimized CO2 Concentration and Light Intensity for the Biodiesel Production of 
Chlorella Vulgaris Under Nitrogen Deficiency with Phosphorus Luxury Uptake .......................................... 74 



 

21 

SDEWES2013.0167  Review of the Red Sustainability Guidelines When Applied to Multiple Combined 
Pathways of Renewable Energy ................................................................................................................... 75 
SDEWES2013.0237  Biofuels from Selected Biomass Samples Via Pyrolysis: Effect of the Interaction 
Between Cellulose, Hemicellulose and Lignin .............................................................................................. 76 
SDEWES2013.0274  On the Future Prospects and Limits of Biofuels ..................................................... 77 
SDEWES2013.0436  Ecological, Economical, and Sustainability Assessment for Wood Biomass 
Production by a Combined Quantitative Method........................................................................................ 78 
SDEWES2013.0520  Bio‐Oil Production from Rice Husk Fast Pyrolysis in a Conical Spouted Bed Reactor
  79 
SDEWES2013.0172  Influence of Process Parameters and Raw Material in the Final Quality of Pellets 
Made from Olive Trees 80 
SDEWES2013.0373  Limits to Co‐Combustion of Coal and Eucalyptus Due to Water Availability in the 
State of Rio Grande Do Sul, Brazil ................................................................................................................ 81 
SDEWES2013.0404  Sustainable Process Synthesis for Dimethyl Ether Production from Diverse 
Feedstock and Technologies ........................................................................................................................ 82 
SDEWES2013.0533  Wood Biomass Use for Energy Under Different CO2 Emission Prices in Europe .... 83 
SDEWES2013.0595  Second Generation Biofuel Potential in India: Sustainability and Cost 
Considerations  84 
SDEWES2013.0685  Analysis of Emissions and Furnace Exit Gas Temperature for a Biomass Co‐Firing 
Coal Power Generation System ................................................................................................................... 85 
SDEWES2013.0227  Biodiesel Production Via Continuous Injection of Superheated Methanol 
Technology at Atmospheric Pressure .......................................................................................................... 86 
SDEWES2013.0290  The Case of Biofuels in Africa ‐ from Mitigation Action to Adaptation Failure? ..... 87 
SDEWES2013.0301  Hydrodeoxygenation of Shea Butter to Produce Diesel‐Like Fuel Using Acidified 
and Basic Al2O3 Supported Molybdenum Oxalate Catalyst ........................................................................ 88 
SDEWES2013.0569  Exergy Analysis of Pretreatment Processes of Ethanol Production Based on 
Lignocellulosic Biomass 89 
SDEWES2013.0577  Process Integration and Optimal Combination of Multicomponent Feedstock as 
Strategy to Achieve Sustainable Biorefinery ................................................................................................ 90 
SDEWES2013.0723  By‐Products from Biodiesel Chain as Substrate to Citric Acid Production by Solid 
State Fermentation  91 

Special session: Energy System Analysis and Smart Energy Systems (EnergyPLAN)................... 92 
SDEWES2013.0157  The Role of District Heating in Decarbonising the EU Energy System and a 
Comparison with Existing Strategies ........................................................................................................... 95 
SDEWES2013.0159  The Cost and Emission Saving Potential of Wind Power ........................................ 96 
SDEWES2013.0183  Intelligent Analysis and Design of Heat Pump Based Hybrid Renewable Energy 
Systems  97 
SDEWES2013.0185  Weather‐Driven Modeling of Future Renewable Power Systems .......................... 98 
SDEWES2013.0852  Use of Danish Heat Atlas and Energy System Models for Exploring Renewable 
Energy Scenarios  99 
SDEWES2013.0998  Innovative Energy Education in the Netherlands ................................................. 100 
SDEWES2013.0170  Moving from National to Regional Energy Planning Using Energyplan ................ 101 
SDEWES2013.0173  Electric Vehicles and Opportunities to Displace Tailgate Emissions Using Smart 
Charging Controls  102 
SDEWES2013.0178  Potential of Electricity Transmission for Sharing Renewables Across Europe ...... 103 
SDEWES2013.0302  Energy System Analysis of Solid Oxide Electrolysis Cells for Synthetic Fuel 
Production  104 
SDEWES2013.0449  Impacts of Medium Term (2030) Emissions Targets and Policies on Pathways to 
Long Term (2050) Targets .......................................................................................................................... 105 
SDEWES2013.0609  One Million Ton of Hydrogen Is the Key Piece in the Danish Renewable Energy 
Puzzle  106 
SDEWES2013.0515  The Design of Smart Energy Systems for 100% Renewable Energy and Transport 
Solutions  107 
SDEWES2013.0690  Long‐Term Impacts of Heat Demand Reductions Within the Aarhus District Heating 
Area  108 
SDEWES2013.0807  Energy Demand Modelling and GHG Emission Reduction: Case Study Croatia .... 109 
SDEWES2013.0849  Electric Heat Pumps to Increase Wind‐Generated Electricity Utilization ............. 110 
SDEWES2013.0983  Coordinated Control System for Optimal Operation of Renewable Generation and 
Storage Systems at a Cold Region in Japan ................................................................................................ 111 



 

22 

Special session: Integration of energy and water in future energy systems in dry climates .... 112 
SDEWES2013.0116  The “Cost‐Optimal Levels”Of Energy Performance Requirements and its 
Application in Mediterranean Countries ................................................................................................... 114 
SDEWES2013.0145  Integrated Water Resource Management and Energy Requirements for Water 
Supply in the Copiapó River Basin ............................................................................................................. 115 
SDEWES2013.0222  Analysis of China's Current Energy‐Water Nexus by Sankey Diagram ................. 116 
SDEWES2013.0530  Integration of Photovoltaic Pumping Systems with Panel Water Cooling............ 117 
SDEWES2013.0742  Energy Systems Impacts of Reverse Osmosis and Thermal Desalination in Jordan
  118 
SDEWES2013.0155  Sustainable Resilience of Water Systems for Business: a Socio‐Technical Approach
  119 
SDEWES2013.0314  Schemes of Efficient Electrochemical Energy Conversion and CO2 Re‐Use Suitable 
for Large Scale Applications in Water‐Poor Regions .................................................................................. 120 
SDEWES2013.0478  Analysis of a Innovative Small Scale Solar Thermal Power Plant with Osmosis 
Desalination  121 
SDEWES2013.0559  Energy and Water Desalination in the Canary Islands ......................................... 122 
SDEWES2013.0791  Effects of Operational Shocks on Uasb Microbial Populations ............................ 123 
SDEWES2013.0205  Optimal Irrigation Strategies in Rainwater Harvesting Systems During Dry Spells
  124 
SDEWES2013.0411  Water Supply and Water Use in the Segura Basin: Analysis from the Life Cycle 
Assessment  125 
SDEWES2013.0413  Possibilities for Combining Concentrating Solar Power Plants with Desalination 
Systems for Electricity and Water Production ........................................................................................... 126 
SDEWES2013.0524  Modeling the Energy‐Water Nexus of Ethiopia Using LEAP and WEAP ............... 127 
SDEWES2013.0570  Experimental and Numerical Analysis of the Combustor for a Cogeneration System 
Based on the Aluminum/water Reaction .................................................................................................. 128 
SDEWES2013.0733  Application of Field Synergy Principle in the Convective Heat Transfer 
Enhancement of a Pre‐Heater in a Solar‐Assisted Med Desalination Unit ................................................. 129 
SDEWES2013.0408  Evaluation of Self‐Heat Recuperative Desalination Process Using Fluidized Bed . 130 
SDEWES2013.0446  A Novel Solar Trigeneration System Integrating Photovoltaic/thermal Solar 
Collectors and Seawater Desalination: Dynamic Simulation and Economic Assessment .......................... 131 
SDEWES2013.0463  Project Evaluation for Small Hydro Power Investments in Portugal .................... 132 
SDEWES2013.1094  Desalination and Water Storage Modeling in H2RES Energy Planning Model ..... 133 

Special session: Integration of Electric Vehicles into Energy Systems with a high share of 
Renewable Energy Sources .................................................................................................... 134 

SDEWES2013.0108  Multi‐Objective Optimization of Clean Energy and Transportation Technologies 
Considering Economic and Environmental Objectives .............................................................................. 136 
SDEWES2013.0363  Advanced Modelling of an Electric Vehicle Module in the H2RES Energy Planning 
Software  137 
SDEWES2013.0900  Concept of Real‐Time Traffic Measurement in a University Environment to Assist a 
Building Energy Management System and Smart Charging of Electric Vehicles ........................................ 138 
SDEWES2013.0902  Integration of Optimal Charging Locations into a Transportation Energy Simulation 
Framework  139 
SDEWES2013.0904  The Contribution of Vehicle‐ To‐ Grid to Balance Fluctuating Generation: 
Comparing Different Battery Aging Approaches ....................................................................................... 140 
SDEWES2013.0938  The Vehicle Fleet Data Collection, Processing, Analysis, and Naturalistic Driving 
Cycles Synthesis  141 
SDEWES2013.0342  The Impact of Electrification in the Transport Sector on the Power Curve, and the 
Integration of Renewable Energy Sources in to the Power Systems of the Dubrovnik Region .................. 142 
SDEWES2013.0825  The Large‐Scale Integration of Electric Vehicles in Brazil ..................................... 143 
SDEWES2013.0886  The Impact of Battery Ageing on an Ev Powertrain Optimization ........................ 144 
SDEWES2013.0888  Computational Aspects of Estimation Algorithms for Battery‐Management 
Systems  145 
SDEWES2013.0907  Inductive Charging for Battery Electric Vehicles Using an Agent‐Based Approach
  146 
SDEWES2013.0986  Modelling and Optimization of Renewable Energy Supply for Electrified Vehicle 
Fleet  147 



 

23 

Special session: Energy and Water Sustainability in Industry Sectors and their Measurement 
Needs .................................................................................................................................... 148 

SDEWES2013.0095  Emerging Forward Osmosis (Fo) Technologies for Water Reuse and Osmotic Power 
Energy  150 
SDEWES2013.0150  Sustainability Assessment of Automotive Shredder Residue, Using Indicators 
Including Energy Intensity and Water Consumption ................................................................................. 151 
SDEWES2013.0195  Sustainable Energy Supply Chain Synthesis with Multiple Metrics Using the P‐
Graph Methodology  152 
SDEWES2013.0584  Environmental Challenges and Opportunities in Nanoelectronics Manufacturing
  153 
SDEWES2013.1076  Energy and Cost‐Efficient Control of Supplemental Lighting for Ornamental 
Nurseries  155 

Special session: The crisis: What is the way out? .................................................................... 156 
SDEWES2013.0673  Singularity as a Threat and an Opportunity for Sustainability.............................. 158 
SDEWES2013.0834  An Exploratory Model of the Integrated Electricity Supply–Demand and Emissions 
Using System Dynamics 159 
SDEWES2013.0836  Scenario‐Based Analysis of Kosovo’s Power Sector and CO2 and Air Pollutants 
Emissions Reductions  160 
SDEWES2013.0840  Uses of Atmospheric Diffusion Equation in Modeling Air Quality from Steady‐State 
Sources  161 
SDEWES2013.1091  Contemporary Crises and Sustainability Indicators ............................................. 162 

Special session: Sustainable Energy Recovery of Waste ......................................................... 163 
SDEWES2013.0028  Turin Incineration Plant: Environmental and Economic Evaluation of Two Different 
Energetic Recovery Configuration ............................................................................................................. 165 
SDEWES2013.0045  Energy Production from Biomass, Urban Planning and Compatibility Assessment: 
Two Applicative Cases in Italy .................................................................................................................... 166 
SDEWES2013.0161  Solid Waste Management: a Multi‐Perspective Feasibility Analysis of Incinerators 
in Italy  167 
SDEWES2013.0202  Design, Quality and Quality Assurance of Solid Recovered Fuels (SRF) for 
Substitution of Fossil Feedstock in Cement Industry ................................................................................. 168 
SDEWES2013.0298  Utilization of Biogas Produced by Anaerobic Digestion of Agro‐Industrial Waste: 
Energy, Environmental and Economic Effects ........................................................................................... 169 
SDEWES2013.0645  An Integrated Approach to Energy Recovery from Biomass and Waste: Anaerobic 
Digestion ‐ Gasification ‐ Water Treatment ............................................................................................... 170 

Special session: Sustainable development, energy prices and household behavior ................ 171 
SDEWES2013.0002  The Impact of Increasing Energy Prices on German Households ‐ Analysis Based on 
the 2008 German Household Data Survey ................................................................................................ 173 
SDEWES2013.0014  The System Boundaries of Sustainability ............................................................. 174 
SDEWES2013.0069  Do Feed‐In Tariffs Drive PV Cost Or Viceversa ? .................................................. 175 
SDEWES2013.0091  Sustainability Priorities – Electricity Prices Between Energy Efficiency and Social 
Welfare  176 
SDEWES2013.0275  Exploring Clews (Climate, Land‐Use, Energy and Water Strategies) in Cities ....... 177 
SDEWES2013.1110  Biofuels in a Broader Context of Sustainability .................................................... 178 

Special session: Sustainability in a data rich world ................................................................. 179 
SDEWES2013.0313  Crowdsourcing Urban Sustainability. Data, People and Technologies in 
Contemporary Cities  180 
SDEWES2013.0487  Optimizing Urban Development .......................................................................... 181 
SDEWES2013.0531  Indicators in Sustainability Things ........................................................................ 182 
SDEWES2013.0598  Proximity of Data and Data on Proximity: an Insight on the Remoteness of 
Neighbouring Smes  183 
SDEWES2013.0629  Sustainabililty Data: from Enlightenment to Navigation on Arenas ..................... 184 
SDEWES2013.0788  The Usability of Indicators for Sustainable Policies. How Much They Count for Local 
Environmental Decision‐Making? .............................................................................................................. 185 

Energy policy 1 ....................................................................................................................... 186 
SDEWES2013.0107  Cost‐Efficient Emission Abatement: Mitigation Costs and Policy Impacts ........... 186 
SDEWES2013.0139  Gdyn‐E: a Dynamic Cge Model for the Economic Assessment of Long Run Climate 
Policy Alternatives  187 



 

24 

SDEWES2013.0235  Towards Carbon‐Neutral Energy Systems in Finland’s Long‐Term Climate Strategy
  188 
SDEWES2013.0296  A Techno‐Economic Appraisal of Clean Coal‐Fired Power Plants for Lebanon..... 189 
SDEWES2013.0355  Effect of Different Economic Support Policies on the Optimal Synthesis and 
Operation of a Distributed Energy Supply System with Renewable Energy Sources for an Industrial Area
  190 
SDEWES2013.0613  Impacts of the Energy Prices on the Competitiveness: Empirical Evidence for the 
Spanish Industry  191 

Energy efficiency in residential sector .................................................................................... 192 
SDEWES2013.0354  Consumer Preferences in Engaging in Sustainable Lifestyle ................................ 192 
SDEWES2013.0940  Improving of the Energy Efficiency of an Electric Domestic Oven with a Three 
Glasses Door  193 
SDEWES2013.0996  Trends in Residential Energy Consumption in Saudi Arabia with Particular 
Reference to the Eastern Province ............................................................................................................ 194 
SDEWES2013.1026  Assessment of Energy Efficient Building Practices for Community Self‐Organized 
Initiatives  195 
SDEWES2013.1050  What Financial Incentives Do Slovenian Households Expect in Order to Participate 
in Demand Response Programmes? .......................................................................................................... 196 

District heating and/or cooling infrastructures in future energy systems ............................... 197 
SDEWES2013.0428  The Potential to Apply Low Temperature District Heating to Existing Building Area
  197 
SDEWES2013.0783  Energy Efficiency Improvement and Optimal Management of CHP DH System of 
the City of Tuzla  198 
SDEWES2013.1000  Comparison of District Heating Systems Between China and Denmark ............... 199 
SDEWES2013.1023  Review of Various Solutions for Avoiding Critical Levels of Legionella Bacteria in 
Domestic Hot Water System ..................................................................................................................... 200 
SDEWES2013.1028  Uncertainties in the Daily Operation of a District Heating Plant .......................... 201 

Renewable energy resources 1 .............................................................................................. 202 
SDEWES2013.0017  Energetic and Exergetic Analysis for Obtaining Biodiesel from Higuerilla............ 202 
SDEWES2013.0186  Geothermal Energy in Morocco: Sustainability and Environment Impact ........... 203 
SDEWES2013.0244  Experimental Investigations of Thermal and Flow Characteristics of a Novel 
Microjet Air Solar Heater ........................................................................................................................... 204 
SDEWES2013.0460  An Extension of Bem Method Applied to Dawt's ................................................. 205 
SDEWES2013.0518  Challenges and Opportunities for Continued Expansion of Intermittent Power 
Generation in Europe  206 

Sustainable Development of Energy, Water and Environment Systems .................................. 207 
SDEWES2013.0212  An Overview of Approaches Towards Sustainable Waste Management in Baltic 
Universities  207 
SDEWES2013.0390  Environmental Performance of the Use of New Reinforced Refractories in 
Aluminium Industrial Furnaces .................................................................................................................. 208 
SDEWES2013.0607  Synthesis of a Flexible Dynamic Multi‐Objective Supply Network ....................... 210 
SDEWES2013.0800  Exergo‐Ecological Evaluation of Adsorption Chiller System ................................. 211 
SDEWES2013.0828  The Permanent Program for Efficient Use of Energy at University of São Paulo – 
Pure‐Usp  212 
SDEWES2013.0988  The Acceptance of Biofuels and Bioethanol ‐ Results of an Opinion Poll ............. 214 

Renewable electricity generation systems 1 .......................................................................... 215 
SDEWES2013.0022  Concentrated Solar Power Plants: Design Methodology ..................................... 215 
SDEWES2013.0217  Analyses of Performance and Emissions of Spark Ignition Engine Operating with 
Biogas  216 
SDEWES2013.0276  Analysis of the Equilibrium Conditions of a Double Rotor Turbine Prototype 
Designed for the Exploitation of the Tidal Currents .................................................................................. 217 
SDEWES2013.0278  Towards a Paradigm Shift in the Definition of “Optimal Inclination” of Photovoltaic 
Panels: How Lower Tilt Angles Can Substantially Increase the Electricity Output Per Unit of Utilized Space
  218 
SDEWES2013.0283  Electrification Using Decentralized Micro‐Hydro Power Plants in Northern 
Afghanistan  219 
SDEWES2013.0868  Optimal Control of a Magnus Effect‐Based High Altitude Wind Power Production 
System  220 



 

25 

Buildings 1 ............................................................................................................................. 221 
SDEWES2013.0012  Eco‐Friendly Illumination Systems and Analysis of Anadolu Airport Terminal 
Building’s Illumination System................................................................................................................... 221 
SDEWES2013.0093  A Case Study of the Hygrothermal Behaviour of Rammed Earth Building ........... 222 
SDEWES2013.0140  Effect of Windows on Temperature Moderation by a Phase‐Change Material (Pcm) 
in a Structure in Winter 223 
SDEWES2013.0211  Description of the European Building Stock Through Archetype Buildings .......... 224 

Sustainability comparisons and measurements methodologies 1 ........................................... 225 
SDEWES2013.0048  Certification of Clean Energy in Brazil ‐ a Proposition .......................................... 225 
SDEWES2013.0284  Life Cycle Energy Assessment of Solar Powered Air Conditioning Systems ......... 226 
SDEWES2013.0329  Insurance and Sustainability ................................................................................ 227 
SDEWES2013.0572  Evaluating Land Use Quality in Coastal Area Using Fuzzy Logic ........................... 228 
SDEWES2013.0827  Catastrophe Assessment of Company Management System ............................... 229 

Water resources .................................................................................................................... 230 
SDEWES2013.0081  Assessing Water Footprint of Bioethanol Crops in Taiwan .................................. 230 
SDEWES2013.0163  Desalination, Space and Nature: Insights from the Israeli Experience ................. 231 
SDEWES2013.0461  Management of the Sustainable Development of the Baikal Natural Territory in 
Russia  232 
SDEWES2013.0969  Management of Small Groundwater Resources in Flood Situations .................... 233 
SDEWES2013.1014  Ninhydrin Method for the Detection of Leachate from Animal Carcass Burial Sites
  234 

Environmental policy 1 .......................................................................................................... 235 
SDEWES2013.0030  Study of Regionalization of Municipal Solid Waste Management in the State of Rio 
de Janeiro  235 
SDEWES2013.0180  CFD Pollution Modelling and the Influence on Corrosive Impact in Blast Stoves . 236 
SDEWES2013.0246  Natural Resources Use and Substitution as Environmental Management Method ‐ 
Kostolac Case Study  237 
SDEWES2013.0250  Environmental Policy of Local Government Organizations in the Republic of Serbia
  238 
SDEWES2013.0300  Effect of Land Use Changes on Water Runoff and Nutrients Loss from the Small 
Catchment  239 
SDEWES2013.0623  An Empirical Analysis of the Cumulative Nature of Deforestation ....................... 240 

Sustainable energy conversion systems ................................................................................. 241 
SDEWES2013.0228  Analysis of Thermodynamic Efficiency of Liquid Piston Stirling Engine ................ 241 
SDEWES2013.0709  Numerical Analysis of Influence of EGR on Combustion of Biogas Fuelled HCCI 
Engines and the Possibility to Use EGR for Reducing the High Intake Temperature Requirements .......... 242 
SDEWES2013.0851  CFD Simulation of Co‐Combustion of Biomass and Coal in a Cement Calciner .... 243 
SDEWES2013.0977  First and Second Law Analysis of Various Types of Solar Air Heaters .................. 244 
SDEWES2013.1106  The Comparision of a Basic and a Dual‐Pressure Organic Rankine Cycles (Orc): 
Geothermal Power Plant Velika Ciglena Case Study .................................................................................. 245 

Renewable energy resources 2 .............................................................................................. 246 
SDEWES2013.0287  Multi‐Fuel Solar Hybrid Power Plant for Sustainable Energy Supply in Remote 
Regions – the Case of Brazil ....................................................................................................................... 246 
SDEWES2013.0303  Offshore Wind Power Forecasting Error and Electricity Market Implications ...... 247 
SDEWES2013.0317  Potential for Bioenergy Production of Eucalyptus and Invasive Acacias Under 
Mediterranean Climate 248 
SDEWES2013.0352  A Comparative Analysis of Various Equivalent Circuits for Performance Evaluation 
of PV Cells  249 
SDEWES2013.0357  Analyzing a Bottom Up Methodology for Developing Communal Biogas Plants in 
Croatia  250 
SDEWES2013.0423  Rigid Wing Sails for Hybrid Propulsion of the Ship ............................................... 251 

Energy planning ..................................................................................................................... 252 
SDEWES2013.0055  Wind Resource Assessment and Forecasting with Artificial Neural Networks ..... 252 
SDEWES2013.0316  A Method for Analysing Heating Demand and Energy Saving Actions for Regional 
Residential Building Stocks ........................................................................................................................ 253 
SDEWES2013.0458  How to Plan the Desirable Development of the Energy Supply and Use of a Local 
Government with the Use of Gis Tool ....................................................................................................... 254 



 

26 

SDEWES2013.0516  Innovative Strategies for CO2 Emission Reduction – Energy Scenarios for Five 
European Cities  255 
SDEWES2013.0535  African Power Pool Modelling ‐ Enhancing the Climate Resilience of Africa's 
Infrastructure  256 
SDEWES2013.0780  2020 Millennium Project Global Energy Scenarios: Where Do We Stand? .......... 257 

Transport ............................................................................................................................... 258 
SDEWES2013.0369  Sustainable Urban Transport Models. the Case of Zaragoza ............................... 258 
SDEWES2013.0509  Future Biodiesel Policy Designs and Consumption Patterns in Latvia: a System 
Dynamics Model  259 
SDEWES2013.0611  Biofuel Scenarios for India ................................................................................... 260 
SDEWES2013.0632  Aircraft Fuel Flow Rate Modeling for the Climb Flight Using Genetic Algorithms 261 
SDEWES2013.0963  The Impacts of Mass Rapid Transit System on Household Car Ownership in Taipei
  262 
SDEWES2013.1096  Application of the Four Step Model in Energy Planning of Electric Vehicles – Case 
Study for the City of Zagreb, Croatia ......................................................................................................... 263 

Green economy and better governance ................................................................................. 264 
SDEWES2013.0320  Green Economy’s Prospects in Russia: Case of Baikal Area ................................. 264 
SDEWES2013.0367  The Energy Cooperatives Model, as Driver for Sustainable Development and 
Society Empowerment. Case Study in Spain .............................................................................................. 265 
SDEWES2013.0617  Modeling Impacts of Low‐Carbon Technologies in the Context of Sustainable 
Development in Croatia ............................................................................................................................. 266 
SDEWES2013.0774  Employment for Green Growth ........................................................................... 267 
SDEWES2013.1062  Business Models for Sustainable Innovation: the Case of Energy Efficiency ........ 268 
SDEWES2013.1074  Remanufacturing: Interchangeable Parts Revisited ............................................. 269 

Water treatment 1 ................................................................................................................. 270 
SDEWES2013.0702  Sugar Beet Pulp Activated Carbon: Synthesis, Characterization, and Application for 
the Removal of Phenol from Aqueous Solution ......................................................................................... 270 
SDEWES2013.0703  Assessment of Toxic Cu(Li) Biosorption from Aqueous Solution by Chemically‐
Treated Tomato Waste (Solanum Lycopersicum) ...................................................................................... 271 
SDEWES2013.0932  Enhancement of Adsorption and Degradation of Organic Pollutant by Activated 
Carbon and Carbon Black in Photocatalytic Process .................................................................................. 272 

Renewable electricity generation systems 2 .......................................................................... 273 
SDEWES2013.0467  Economical Comparison Between a Stand‐Alone Configuration of a PV System with 
Energy Storage and a Grid‐Connected One ............................................................................................... 273 
SDEWES2013.0484  Energy Storage Systems Sizing Study for Airborne Wind Energy Applications ..... 274 
SDEWES2013.0553  The 'Shoots Barrage': an Indicative Energy Technology Assessment of a Tidal 
Power Scheme  275 
SDEWES2013.0616  Solar Power for Climate Protection: the Competition Between Hotovoltaics and 
Concentrating Solar Power ........................................................................................................................ 276 
SDEWES2013.0770  Optimization of Wind Energy System in Coastal Belt of Pakistan ........................ 277 
SDEWES2013.0771  Self Starting Capabilities and Performance Evaluation of a Vertical Axis Wind 
Turbine  278 

Environmental policy 2 .......................................................................................................... 279 
SDEWES2013.0475  Steam Explosion Pretreatment of Miscanthus X Giganteus ‐ Effect of Pretreatment 
Temperature and Time on the Specific Methane Yield ............................................................................. 279 
SDEWES2013.0599  Alternative Use of a Compressed Component of a Digestate from Agricultural 
Biogas Stations (Bgss)  280 
SDEWES2013.0732  A Model of Integrated Concept for Sustainable Implementation of Product Policy
  281 
SDEWES2013.0748  Economic Impact Assessment of Farmland Contamination: a Policy Perspective 282 
SDEWES2013.0779  Anaerobic Digestion and Gasification Coupling for Wastewater Sludge Treatment 
and Recovery  283 
SDEWES2013.1022  Barriers Towards Sustainability ........................................................................... 284 

Sustainability comparisons and measurements methodologies 2 ........................................... 285 
SDEWES2013.0137  Environmental Taxation in the EU – Inconsistency and Discrepancies Between 
Methodologies Used for Measurement of Taxation Financial Effects ....................................................... 285 
SDEWES2013.0218  Sustainable Resilience and the Spillover Effect .................................................... 286 



 

27 

SDEWES2013.0410  The Relationship and Impacts of Sustainable Tourism on Environmental Resource 
Consumptions ‐ the Case of Macao Sar, China .......................................................................................... 287 
SDEWES2013.0911  Easetech Energy: Life Cycle Assessment of Current and Future Danish Power 
Systems  288 
SDEWES2013.0995  Exploring Energy Consumption Forecasting for Multi‐Family Residential Buildings 
Using Support Vector Regression .............................................................................................................. 289 
SDEWES2013.1070  Impact of Selection of Numerical Method on the Thermo‐Ecological Life Cycle Cost 
of Heat Exchanger Components ................................................................................................................ 290 

Water policy and the energy‐water interaction ...................................................................... 291 
SDEWES2013.0245  Using Stakeholder Perceptions Study Results for Developing an Action Plan for 
Reclaimed Water Reuse ............................................................................................................................ 291 
SDEWES2013.0271  Evaluation of Integrated Pollution Prevention Control in a Textile Fiber Production 
and Dyeing Mill  292 
SDEWES2013.0336  Characteristics of Basin Inflows—A Statistical Analysis for Long‐Term/mid‐Term 
Hydrothermal Scheduling .......................................................................................................................... 293 
SDEWES2013.0511  Sustainable Urban Development: Options for Maximizing Energy Extraction from 
Domestic Wastewater  294 
SDEWES2013.0635  How Desalination Changes the Future of Urban Water: Insights from Australia . 295 
SDEWES2013.0758  A System Dynamics Framework for Assessing the Environmental Sustainability of 
Urban Water System  296 

Wastewater treatment .......................................................................................................... 297 
SDEWES2013.0075  Reclamation of Wastewaters Using Composite Coagulant: a Sustainable Solution 
to the Textile Industries ............................................................................................................................. 297 
SDEWES2013.0285  Osmotic Membrane Bioreactor (Ombr) for Municipal Wastewater Treatment and 
the Effects of Ag Nanoparticle on System Performance ............................................................................ 298 
SDEWES2013.0585  A Tale of Fate, Transport, and Toxicity of Wastewater‐Borne Contaminants ...... 299 
SDEWES2013.0935  Experimental Evaluation of Fixed Bed Photoreactor for Cr(Vi) Removal from 
Industrial Wastewater  300 
SDEWES2013.0956  Environmental Mapping of Chronic Medicines in Portugal ................................. 301 
SDEWES2013.0990  A New Water Treatment Technique with Plasma and Photo‐Induced Catalysis for 
Destruction of Traces of Persistent Organic Pollutants ............................................................................. 302 

Climate change and environment .......................................................................................... 303 
SDEWES2013.0241  Comparison of Statistical Process Control Method Results for Precipitation 
Patterns in the Three Bih Cities ................................................................................................................. 303 
SDEWES2013.0412  Cobenefits in Reducing Non‐CO2 Emissions by Achieving a 50% Global GHG 
Emissions Reduction Target by 2050 ......................................................................................................... 304 
SDEWES2013.0604  Energy Efficiency for Public Lighting in Small Historical Centers. Design Strategies 
and Case Study Results 305 
SDEWES2013.0937  Measurement of the Cooling Efficiency of Pavement Watering as an Urban Heat 
Island Mitigation Technique ...................................................................................................................... 306 
SDEWES2013.0968  Determination of Climate Classification of Eskisehir City (Central Anatolia, Turkey)
  307 

Life cycle assessment, Environmental impact assessment, Eco‐design and Eco‐labelling, Product 
cycle assessment 1 ................................................................................................................. 308 

SDEWES2013.0327  Eco‐Design and Eco‐Efficiency for Urban Transport............................................. 308 
SDEWES2013.0334  Cradle‐To‐Gate Life‐Cycle Fossil Energy Inventory and Impact Assessment of Wood 
Fuel Manufacturing from Hardwood Forest Residues ............................................................................... 309 
SDEWES2013.0662  Environmental Assessment of Alternative Building Energy Systems: a Case Study in 
a Residential Building  310 
SDEWES2013.0866  Regional Carbon Footprint Accounting for China Based on a Multi‐Region Input‐
Output Framework: a Consumption Based Approach ............................................................................... 311 
SDEWES2013.1059  Life Cycle Assessment System Wastewater Treatment Industry Benefit of Cattle
  312 

Buildings 2 ............................................................................................................................. 313 
SDEWES2013.0330  Optimal Control Strategy and Evaluation Based on On/off Control in Office Building
  313 
SDEWES2013.0339  Analysis of the Prescriptions for Energy Quality Buildings in Three Parisian Urban 
Development Projects  314 



 

28 

SDEWES2013.0351  The Evaluation of the Heating Share of the Households’Electricity Consumption 
Using Statistical Analysis: Case Study Tirana City‐Albania Flamur Bidaj; Ramadan Alushaj; Luela Prifti .... 315 
SDEWES2013.0406  Thermal Performance of Static Sunshade and Brick Cavity Wall in Composite 
Climate  316 
SDEWES2013.0416  Life‐Cycle Management Oriented Renovation Strategies .................................... 317 

Energy policy 2 ....................................................................................................................... 318 
SDEWES2013.0295  Impact of Micro‐Generation Technologies on Sustainable Communities ............ 318 
SDEWES2013.0308  Energy Security Prospects in Cyprus and Israel: a Focus on Natural Gas ............. 319 
SDEWES2013.0345  Research and Development Financing in the Clean Energy Sector in Brazil ......... 320 
SDEWES2013.0399  A Study on Sharing the Burden of Financing Options for Climate Change ........... 321 
SDEWES2013.0464  District Heating Systems Performance Analyses. Heat Energy Tariff ................... 322 

Research ................................................................................................................................ 323 
SDEWES2013.0136  The Calculation of Specific Heats for Some Important Solid Components in 
Hydrogen Production Process Based on Cucl Cycle ................................................................................... 323 
SDEWES2013.0281  It‐Enabled Building Environment Assessment ..................................................... 324 
SDEWES2013.0331  Testing Informational Market Efficiency in the EU Ets ......................................... 325 
SDEWES2013.0466  Application of Artificial Neural Networks for Detection of Developing Faults in 
Solar Combisystems  326 
SDEWES2013.0929  Hygropiezothermoelastic Interface Delamination of a Bi‐Material Plate ............ 327 

Cogeneration/ District heating ............................................................................................... 328 
SDEWES2013.0272  Analysis of Energy Indices of Power Plant Integrated with Amine CO2 Processing 
Unit Adapted for Heat Production ............................................................................................................. 328 
SDEWES2013.0473  Optimal Location of Biomass Power Plants for District Heating: the Case of 
Bjelovar‐Bilogora County ........................................................................................................................... 330 
SDEWES2013.0651  Improved District Heating Network Operation by the Integration of High 
Temperature Heat Pumps ......................................................................................................................... 331 
SDEWES2013.0794  Impact of Fluctuating Electricity Prices on Operation Strategies of Trigeneration 
System  332 
SDEWES2013.0978  Model Based Operating Strategy of Combined Cycle Cogeneration Plant ........... 333 
SDEWES2013.1032  Future Service and Business Models Related to District Heating Solutions in 
Residential Districts  334 

Sustainable development as a driver for innovation and employment ................................... 335 
SDEWES2013.0396  An Exploration into Retrofitting Cities with Natural Design Elements – Learning 
from the Business Case of Berlin, Germany ............................................................................................... 335 
SDEWES2013.0409  Role and Effect of “Green Elephant” in Food Waste Treatment and Recycling 
System in Urban Market Areas .................................................................................................................. 336 
SDEWES2013.0434  Small and Effective? Post‐Evaluation of Small‐Scale Sustainable Energy Projects in 
Developing Regions  337 
SDEWES2013.0581  Eco‐Innovation Management in Industries .......................................................... 338 
SDEWES2013.0587  Eco‐Innovation Implementation Methodology for the Enterprises Sustainable 
Development  339 
SDEWES2013.0661  Integrating Sustainability in Engineering Education in Denmark ......................... 340 

Waste management and recycling ......................................................................................... 341 
SDEWES2013.0636  Pathways, Pitfalls and Opportunities in Partnerships for Development: Municipal 
Solid Waste Management in Kasese, Uganda ............................................................................................ 341 
SDEWES2013.0676  Education in Waste Management – Weee Case Study in Croatia ........................ 342 
SDEWES2013.0704  Development of 3H, 90Sr and 137Cs Background Activity Concentrations in 
Hydrosphere and Impact of Npp Temelín (Czech Republic) ...................................................................... 343 
SDEWES2013.0871  Production of Green Energy and Chemicals from Spent Liquor by Catalytic Partial 
Wet Oxidation Process  344 
SDEWES2013.0942  The Possibility for Environmental Friendly Recycling of Printed Circuit Boards ... 345 
SDEWES2013.1112  Assessment of Climate Change Mitigation Potential of Waste Sector in a 
Developing Country  346 

Renewable energy resources 3 .............................................................................................. 347 
SDEWES2013.0085  Is Small Hydro Power in India a Sustainable Business? ........................................ 347 
SDEWES2013.0498  Briquettes from Mixtures of Herbaceous Biomass and Wood Biofuel: Investigation 
and Combustion Tests  348 



 

29 

SDEWES2013.0541  Are Traditional European Woody Energy Crops Suitable for Mediterranean Areas? 
First Results on Comparison with an Introduced Species .......................................................................... 349 
SDEWES2013.0546  Ground Source Heat Pumps with Horizontal Collectors ‐ a Literature Review and 
Rationale for Further Analysis ................................................................................................................... 350 
SDEWES2013.0620  Low‐Carbon Path for Western Balkan Region ...................................................... 351 
SDEWES2013.1061  Orc Power Plant for Electricity Production from Forest and Agriculture Biomass 352 

Energy policy 3 ....................................................................................................................... 353 
SDEWES2013.0242  German Energy Turnaround and Transmission Line Development: the Willingness‐
To‐Pay of Private Households for Underground Cable Employment. an Empirical Study Based on the 
Contingent Valuation Method ................................................................................................................... 353 
SDEWES2013.0420  An Examination of Cost‐Effectiveness of Japan's Top Runner Program ............... 354 
SDEWES2013.0429  Analysis of Turkey's Electrical Energy Policies in Terms of Sustainable Development
  355 
SDEWES2013.0431  Mechanisms for More Efficient Investments in Regional Power Market ............. 356 
SDEWES2013.0454  Energy and Environmental Performance Assessment of Small and Medium‐Sized 
Enterprises  357 
SDEWES2013.0542  Input‐Output Based Estimation of Interruption Costs in Economic Sectors ........ 358 

Environment and corporate social responsibility ................................................................... 359 
SDEWES2013.0109  Understanding Eco‐Innovation Evolution: a Patent Analysis in the Energy Field . 359 
SDEWES2013.0156  On Managing Co‐Benefits in Redd+ Projects ....................................................... 360 
SDEWES2013.0450  Air Quality Plan for the Bor Agglomeration, Serbia ............................................. 361 
SDEWES2013.0717  Integrated Sustainability Management System Models for Global Businesses ... 362 
SDEWES2013.0879  Factors in Organizational Environmental Management System Implementation – 
Developed Vs. Developing Country Contexts ............................................................................................ 363 

Water treatment 2 ................................................................................................................. 364 
SDEWES2013.0279  Development of a Novel Cesium Adsorbent Which Causes Minimal Hydraulic 
Resistance Through the Immobilization of Prussian Blue Analogues in a Monolithic Silica‐Alumina 
Microhoneycomb  364 
SDEWES2013.0608  Forms of Aluminium Speciation in Electrochemically Prepared Polyaluminium 
Chloride as Coagulant  365 
SDEWES2013.0951  Modification and Partial Elimination of Isocyanuric Acid from Swimming Pool 
Water Through Melamine Additives ......................................................................................................... 366 
SDEWES2013.0981  Measurements of Radon Concentrations in Thermal Water in Some Turkish Baths
  367 
SDEWES2013.1020  Measurements of Radon Activity Concentration in Natural Spring Water Samples 
in the Region of Konya, Turkey .................................................................................................................. 368 

Hybrid and electric vehicles/ Hydrogen economy .................................................................. 369 
SDEWES2013.0189  Hydrogen Economy: State of the Art and Perspectives ....................................... 369 
SDEWES2013.0600  An Economic Feasibility Study of Sustainable Mobility Project by Public Utility .. 370 
SDEWES2013.0775  Modeling and Simulation of Power‐Split Hybrid System ..................................... 371 
SDEWES2013.0814  Comparing the Mass, Energy, and Cost Effects of Lightweighting in Conventional 
and Electric Vehicles  372 
SDEWES2013.0993  Power to Gas ‐ a Sustainable Option for Smart Energy Netwrks.......................... 373 
SDEWES2013.1058  Hydrogen and Gasoline Fuelled Internal Combustion Engine Vehicles in Algeria: 
Comparative Economic Competitiveness Study ........................................................................................ 374 

Energy system analysis 1 ........................................................................................................ 375 
SDEWES2013.0338  Operational Strategy for Dry Gas Desulfurization Process in an Oxy‐Fuel Igcc Power 
Generation That Reconcile Improved Thermal Efficiency and Carbon Dioxide Separation from Flue Gas 375 
SDEWES2013.0347  Analysis of Cumulative Energy Consumption in an Oxy‐Fuel Combustion Plant 
Integrated with a CO2 Processing Unit ...................................................................................................... 376 
SDEWES2013.0400  Study of the Flash Cycle Using Liquid Heat Recirculation (Fc‐Lhr) for Energy Saving 
in Industry  377 
SDEWES2013.0456  A Comparison Between Two Different Approaches Aimed at Simulating the 
Behaviour of Combined Cycles in Transient Conditions ............................................................................ 378 
SDEWES2013.0686  Experimental Investigation on Comprehensive Performances of Finned Tube Heat 
Exchangers for Indirect Air‐Cooling Tower ................................................................................................ 379 
SDEWES2013.1027  Dynamics of a Boiler with Natural Water Circulation .......................................... 380 

Advanced sustainable energy conversion systems 1 .............................................................. 381 



 

30 

SDEWES2013.0023  Latent Heat Storage with Phase Change Materials .............................................. 381 
SDEWES2013.0042  Thermodynamic and Economic Analysis of Integrated Biomass Gasification Small‐
Scale Hybrid Combined Cycle Plant with Gas Engine, SOFC and ORC Modules ......................................... 382 
SDEWES2013.0166  Thermodynamic and Thermoeconomic Investigation of a Small Scale Integrated 
Gasification Solid Oxide Fuel Cell and Stirling ............................................................................................ 383 
SDEWES2013.0204  Dynamic Behavior of CPC Driven Continuous Solar Adsorption Refrigeration 
System  384 
SDEWES2013.0812  Mathematical Model of Adsorber of the Adsorption Heat Pump with Variable 
Adsorber Temperature 385 

Biofuels and biorefineries ...................................................................................................... 386 
SDEWES2013.0112  Effect of Fatty Acid Constituents on Lipase‐Catalyzed Transesterification of Tung 
and Palm Oil  386 
SDEWES2013.0268  Biodiesel Preparation by Use of Acid Heterogeneous Catalysts .......................... 387 
SDEWES2013.0601  Integrated Production of Sugarcane Ethanol and Soybean Biodiesel: Environmental 
and Economic Benefits of the Reduction of Diesel Consumption .............................................................. 388 
SDEWES2013.0638  Influence of Fermentation Method and Corn Cultivation Parameters on Efficiency 
and Quality of Biofuels  389 
SDEWES2013.0761  Strategies for Maximizing the Bio‐Oil Valorization by Catalytic Transformation . 390 
SDEWES2013.1037  Study of Second Generation Bioethanol Production from the Fermentation of 
Mixtures of Lignocellulosic Residues ......................................................................................................... 391 

Waste treatment 1................................................................................................................. 392 
SDEWES2013.0044  Recovery of Valuable Materials from Ni‐Containing Spent Hydrodesulfurization 
Catalysts by Hydrometallurgy Process ....................................................................................................... 392 
SDEWES2013.0174  Gaseous Fuel Production from Granular Sewage Sludge Via Air Gasification – 
Influence of the Waste Treatment Plant Configuration on Sludge Granulate Properties and Producer Gas 
Parameters  393 
SDEWES2013.0312  Influence of Heating Conditions on the Leaching of Heavy Metals and Oxyanions 
from Thermally Treated Waste ................................................................................................................. 394 
SDEWES2013.0378  Biological and Thermo‐Chemical Processes for Energy and Product Recovery from 
Sludges  396 
SDEWES2013.0486  Benchmarking Anaerobic Digestion and Pre‐Treatment Plants of Msw .............. 397 
SDEWES2013.0691  Home Composting: a New Type of Device ........................................................... 398 

Primary energy resources ...................................................................................................... 399 
SDEWES2013.0226  An Approach to Wave Energy Production Applications in Eregli on the Western 
Black Sea Coast of Turkey .......................................................................................................................... 399 
SDEWES2013.0664  The Geopolitics of Renewable Energy and Abundance of Fossil Fuels ................. 400 
SDEWES2013.0696  Lab‐Scale Investigation of Middle‐Bosnia Coals to Achieve High‐Efficient and Clean 
Combustion Technology ............................................................................................................................ 401 
SDEWES2013.0964  Increased Use of Nuclear Energy and the Repercussions for High‐Level Nuclear 
Waste Management  402 
SDEWES2013.1013  Assessment of Uncertainties for Bioenergy Applications .................................... 403 

Energy system analysis 2 ........................................................................................................ 404 
SDEWES2013.0210  Woodchips Gasification Plant Integrated with SOFC and Stig Cycles ................... 404 
SDEWES2013.0257  Unit Commitment Model with Demand Response and Wind Energy Integration – 
Development of an Energy System Planning Tool ..................................................................................... 405 
SDEWES2013.0261  A Semantic Media Wiki (SMW) for the Development of Energy Modeling and 
Databases Through an Open‐ Source Community ..................................................................................... 406 
SDEWES2013.0292  The Influence of Renewable Energy Sources and Energy Storage Technologies on 
Fuel Consumption in Jordan ...................................................................................................................... 407 
SDEWES2013.0294  Enhancing Flexibility in Energy System Models ‐ Incorporating Short‐Term 
Constraints into Long‐Term Models .......................................................................................................... 408 
SDEWES2013.0306  Exergy Analysis of Waste Heat Recovery in Refrigeration System ....................... 409 

Energy policy 4 ....................................................................................................................... 410 
SDEWES2013.0248  Feasibility of Serbian Energy Policy in Reaching Eu2020 Goals ............................ 410 
SDEWES2013.0549  Institutional Analysis of Energy Services Delivery Promotion Programs in India . 411 
SDEWES2013.0622  Energy Efficiency Standards and Labeling Forecasting Model in the Capital of Lao 
Pdr  412 



 

31 

SDEWES2013.0653  Decentralized Demand – Supply Matching Using Community Microgrids and 
Consumer Demand Response: a Scenario Analysis ................................................................................... 413 
SDEWES2013.0751  Low Emissions Development Pathways of the Macedonian Energy Sector ......... 414 
SDEWES2013.1069  The Role of Bioenergy in Ireland’s Low Carbon Future – Is it Sustainable? .......... 415 

Advanced sustainable energy conversion systems 2 .............................................................. 416 
SDEWES2013.0361  ZnO‐Based Membrane‐Type Energy Harvester for Various Vibrational Energy 
Sources Using Mems Processes ................................................................................................................. 416 
SDEWES2013.0540  Performance Investigation of Passive Dmfc in Different Structural Configurations
  417 
SDEWES2013.0683  An Investigation of Gdl Porosity on Pem Fuel Cell Performance.......................... 418 
SDEWES2013.1011  Thermoelectricity, a Possible Contribution Against Deforestation in Areas Without 
Electricity  419 
SDEWES2013.1085  Performance Anlaysis and Optimization of the Regenerative Blower for Fuel Cell 
Application  420 

Heat and mass transfer modelling ......................................................................................... 421 
SDEWES2013.0270  Numerical Investigation of Wallfilm Formation for SCR Applications .................. 421 
SDEWES2013.0337  Modelling and Simulation of Pollutant Formation in Diesel Engines ................... 422 
SDEWES2013.0353  CFD Simulation of Pulverized Coal Combustion in a Cement Calciner ................. 423 
SDEWES2013.0707  Biomass Gasification Process Modelling Approaches .......................................... 424 
SDEWES2013.0804  Measurement and Improvement of Indoor Air Quality in it Classroom ............... 425 
SDEWES2013.0952  A Study on Combustion and Emission Characteristics of Dimethyl Ether/LPG 
Blended Fuel in the Counterflow Non‐Premixed Flame ............................................................................ 426 

Waste treatment 2................................................................................................................. 427 
SDEWES2013.0309  Isolation, Purification and Partial Characterization of Extracellular Lipases from 
Geotrichum Candidum Grown on a Biodegradable Oil Waste................................................................... 427 
SDEWES2013.0674  Sustainable Energy Recovery of Slaughter House Waste ..................................... 428 
SDEWES2013.0719  Technical and Sustainability Assessment of Used Tyres Valorization Through 
Depolymerisation  429 
SDEWES2013.0785  The Minimum Amount of Waste for Profitable Waste Management .................. 430 
SDEWES2013.0908  Production of a Producer Gas with Low Tar and Ammonia by Air Gasification of 
Dried Sewage Sludge Using a Two‐Stage Gasifier ...................................................................................... 431 
SDEWES2013.0915  Biogas Purifications by Supported Liquid Membranes ........................................ 432 

Water system analysis ........................................................................................................... 433 
SDEWES2013.0249  3D CFD Modelling of Water Quality in the Sulejow Reservoir (Central Poland) ... 433 
SDEWES2013.0447  Life Cycle Assessment of Urban Water Supply Vulnerability Costs: a Systems 
Dynamics Approach  434 
SDEWES2013.0482  Hydrodynamic Characteristics of Water Supply Source of Kikinda (Serbia) ......... 435 
SDEWES2013.0715  Online SPE‐LC‐ESI‐MS/MS Method for Simultaneous Determination of Multiclass 
Antibiotic Residues in Water from Fish Cage Net ...................................................................................... 436 
SDEWES2013.0955  Profiling Ssris Antidepressants in the Portuguese Environment: Winter 2013 
Nationwide Survey  437 
SDEWES2013.1080  Raising Energy Efficiency of High‐Head Water Pumping Schemes in Hilly India – 
Massive Potential, Complex Challenges .................................................................................................... 438 

Energy system analysis 3 ........................................................................................................ 439 
SDEWES2013.0414  Numerical Study on Local Entropy Generation in Turbulent Flow Through a Globe 
Valve  439 
SDEWES2013.0479  Effects of Climate Change on Regional Energy Systems in Austria ...................... 440 
SDEWES2013.0494  Receding Horizon Model Predictive Control for Smart Management of Microgrids 
Under Day‐Ahead Electricity Market ......................................................................................................... 441 
SDEWES2013.0517  Eu27 Open Source Long Term Energy Model – a Review of European Energy 
Policies  442 
SDEWES2013.0621  Optimisation for Energy Efficiency Improvement at Spanish Banking Sector ...... 443 

Life cycle assessment, Environmental impact assessment, Eco‐design and Eco‐labelling, Product 
cycle assessment 2 ................................................................................................................. 444 

SDEWES2013.0860  Integrating Life Cycle Cost and Environmental Impact Feedback with Sequential 
Building Design Decisions .......................................................................................................................... 444 
SDEWES2013.0870  Carbon Footprint Accounts Among World Regions: Consumption and 
Displacements Through Global Supply Chains ........................................................................................... 445 



 

32 

SDEWES2013.0887  Uncertainties in Biofuel Life Cycle Greenhouse Gas Emissions: a Case Study for UK 
Wheat Ethanol  446 
SDEWES2013.1016  Integrating Biodiversity and Ecosystem Services in Life Cycle Assessment: 
Methodological Proposals for New Challenges ......................................................................................... 447 

Energy systems/ electricity .................................................................................................... 448 
SDEWES2013.0181  Decentralised Energy and Telecommunication Infrastructure Development for 
Remote Communities: Case Studies and Suggestions ............................................................................... 448 
SDEWES2013.0201  Bottom‐Up Initiatives as a Catalyst for the Energy Transition ............................. 449 
SDEWES2013.0230  Electrification of Remote Regions in Croatia ‐ the Potential Welfare Improvement 
by Isolated Grids  452 
SDEWES2013.0243  On the Future Design of Electricity Markets: Capacity Payments Or Smart 
Solutions?  453 
SDEWES2013.0439  The Combined Energy Supply System of Germany and Austria ‐ Potentials to 
Overcome the Future Energy Storage Needs ............................................................................................ 454 

Energy modelling/ management ............................................................................................ 455 
SDEWES2013.0562  Economic Appraisal of Electricity Production in a Farm of Swine Livestock in Brazil 
by Utilization of Biogas as Biofuel .............................................................................................................. 455 
SDEWES2013.0565  Economic and Social Impacts of Local Energy Programmes: a Case Study of Avrig, 
Romania  456 
SDEWES2013.0749  Solar Cooking in Senegalese Villages: an Application of Best‐Worst Scaling ........ 457 
SDEWES2013.1021  Concept of the Interactive Platform for Real Time Energy Consumption Analysis in 
the Complex Urban Environment .............................................................................................................. 458 
SDEWES2013.1078  Modeling Operation of the Russian Day‐Ahead Market of Electricity ................. 459 
SDEWES2013.1107  The Simulation of Temperature Distribution in Thermal Energy Storage (Tes) Using 
Design of Experiment Method ................................................................................................................... 460 

Buildings 3 ............................................................................................................................. 461 
SDEWES2013.0722  Comparative Analyses of Built Environment Exposures Relevant to Health of 
Greenhouse Gas Emissions Reduction Strategies in Serbia ....................................................................... 461 
SDEWES2013.0744  Creating Sustainable Buildings: Integrating Life Cycle Assessment and Target Value 
Design to Improve Energy and Environmental Performance ..................................................................... 462 
SDEWES2013.0757  Relation Between Indoor Thermal Environment and Renovation in Liege 
Residential Buildings  463 
SDEWES2013.0801  Energy‐Saving Improvements of Existing Buildings and Their Influence on Indoor 
Radon Concentration  464 
SDEWES2013.0819  Durability of Waterproof Membranes and its Influence on the Sustainable Building 
Design  465 
SDEWES2013.0946  Effects of Organizational Network Dynamics on Energy Consumption in 
Commercial Buildings  466 

Water management and treatment ....................................................................................... 467 
SDEWES2013.0233  Water Use and Economic Growth: Is There an EKC for Water Use? .................... 467 
SDEWES2013.0833  Use of Neuro‐Fuzzy Model for Dissolved Oxygen Control in an Activated Sludge 
Plant  468 
SDEWES2013.0853  Application of Simultaneous Optimization Model for the Synthesis of Pinched 
Heat‐Integrated Water Networks .............................................................................................................. 469 
SDEWES2013.0997  A Holistic ICT Solution to Improve Matching Between Supply and Demand Over the 
Water Supply Distribution Chain ............................................................................................................... 470 
SDEWES2013.1002  Equilibrium Adsorption of Fulvic Acids on Activated Carbon After Oxidation ...... 471 

Energy policy 5 ....................................................................................................................... 472 
SDEWES2013.0954  Best Practices for Improving Public Acceptance of Energy Infrastructure ........... 472 
SDEWES2013.0974  An Analysis of Future Energy Scenarios in Lithuania ............................................ 473 
SDEWES2013.1043  Systems, Power and Sustainability ...................................................................... 474 
SDEWES2013.1051  Whole Systems Energy and Environmental Performance of Low Carbon Transition 
Pathways for the UK  475 
SDEWES2013.1100  Operating Strategies for an Integrated Gas and Electricity Network Considering the 
Uncertainty in Wind Power Forecasts ....................................................................................................... 476 

Energy efficiency in industry and mining ................................................................................ 477 
SDEWES2013.0529  Intelligent Energy and Environmental Management System and its Integration to 
Support Sustainable Development of Industrial Companies ..................................................................... 477 



 

33 

SDEWES2013.0532  Greenification of the Heating and Hot Water Preparation System in the Port of 
Koper and Overall Energy Efficiency Improvement ................................................................................... 478 
SDEWES2013.0692  Decision Support for Energy Savings and Emissions Trading in Industry ............. 479 
SDEWES2013.0810  Thermoecological Cost of Electricty Production in the Natural Gas Pressure 
Reduction Process  480 
SDEWES2013.0874  Description of the Overall Mass Transport During Membrane Gas Separation ... 481 
SDEWES2013.1003  Contribution of 3E Analysis to Performances Improvement of a Cement Plant in 
Algeria  482 

Energy system analysis 4 ........................................................................................................ 483 
SDEWES2013.0618  Hybrid Renewable Energy Systems on Micro Communities – Case‐Studies and 
Methodologies for Optimization: a Review ............................................................................................... 483 
SDEWES2013.0642  Breaking Global Biomass Constraints of the Renewable Energy Society‐With 
Hydrogen as the Keystone of the System .................................................................................................. 484 
SDEWES2013.0708  Renewislands Meets Optimization: Efficient Synthesis of Renewable Energy 
Systems  485 
SDEWES2013.0767  Development of Opeartion Simulator for a Cogneration System with Multi‐Type 
Engines and Renewable Devices ................................................................................................................ 486 
SDEWES2013.0802  Detailed Analysis of the Effect of the Turbine and Compressor Isentropic Efficiency 
on the Thermal Efficiency and the Total Entropy Change of Brayton Cycle ............................................... 487 
SDEWES2013.0821  Res Integration and Long‐Term Generation Adequacy in Hungary ...................... 488 

Renewable heat systems ....................................................................................................... 489 
SDEWES2013.0362  An Experimental Characterisation of Ground Source Heat Pump System 
Performance  489 
SDEWES2013.0387  Biomass Fuels‐ Characteristics of 8 Farm‐Sourced Fuels and Comparison of 
Combustion and Emission Results from a Small Scale Multi‐Fuel Boiler ................................................... 490 
SDEWES2013.0430  Numerical Study of Natural Convection and Thermal Stratification in an Inclined 
Closed Cavity with a Heat Flux Imposed at the Lower Part : Application to Integrated Collector Storage 
Solar Water Heater (ICSSWH) .................................................................................................................... 491 
SDEWES2013.0706  Piv Study of Particles Motion in a Swirling Fluidized Bed ..................................... 492 
SDEWES2013.1012  Performance Assessment of Acacia Dealbata as a Fuel for a Domestic Pellets Boiler
  493 
SDEWES2013.1046  Presumptions for Increasing the Use of Renewable Energy Sources in Large Scale 
in District Heating  494 

Renewable energy resources 4 .............................................................................................. 495 
SDEWES2013.0659  Feasibility Study and Energy Conversion Analysis of Stand‐Alone Hybrid Renewable 
Energy System  495 
SDEWES2013.0848  A Spatially Explicit Assessment of Forest Biomass Availability at Regional Level with 
Practices Management 496 
SDEWES2013.0859  Bioethanol Production by Desmodesmus Subspicatus Biomass Using Fungi Strains 
for Hydrolysis  497 
SDEWES2013.0912  Voltage Quality Improvement Using Solar Photovoltaic Systems ........................ 498 
SDEWES2013.0923  Evaluation of Energetic, Economical, Ecological and Social Effects of Non‐
Renewable Energy Substitution with Renewable Energy Sources ............................................................. 499 

Environmental policy 3 .......................................................................................................... 500 
SDEWES2013.0128  Urban Form as a Major Energy Parameter in Modeling an Eco‐District ............... 500 
SDEWES2013.0452  Determination by Landsat Satellite Imagery to Local Scales in Land and Pollution 
Monitoring: a Case of Melen Watershed (Turkiye ) ................................................................................... 501 
SDEWES2013.0492  Exploring Aspects of Environmental, Mobility and Economical Smartness in 
European Cites: a Factor Analysis Approach ............................................................................................. 502 
SDEWES2013.0971  Simulating Renewable Energy Investment in Emerging Markets ......................... 503 
SDEWES2013.1068  The Effect of Spatial Distribution of Culverts on Urban Inundation Diminution .. 504 

Energy policy 6 ....................................................................................................................... 505 
SDEWES2013.0765  Replacement of Fossil Fuels: the Illusion of Renewable Energies and of Energy 
Efficiency  505 
SDEWES2013.0795  Feasibility Assessment for High Penetration of Distributed Photovoltaics Based on 
Net Demand Planning  506 
SDEWES2013.0803  Energy Security and Climate Change ................................................................... 507 



 

34 

SDEWES2013.0850  Optimum Insulation Thickness of External Walls and Energy Saving for Various 
Fuels in Turkey  508 
SDEWES2013.0936  Possible Pathways for the Transition of Electricity Sector in Tanzania ................ 509 
SDEWES2013.0953  Analysis of Boiler for Solid Fuels, Hand and Automatic Loading of Fuel .............. 510 

Pyrolisis ................................................................................................................................. 511 
SDEWES2013.0490  Catalytic Pyrolysis of Waste Furniture Sawdust ................................................... 511 
SDEWES2013.0505  Techno‐Economic Assessment of Fast Pyrolysis for the Valorisation of Short 
Rotation Coppice Cultivated for Phytoextraction ...................................................................................... 512 
SDEWES2013.0521  Recycling of Two Different Plastic Wastes with an Agricultural Waste: Thermal, 
Kinetic and Characterization Study ............................................................................................................ 513 
SDEWES2013.0545  Pyrolysis Kinetics of SCRap Tyre Rubber and Juglans Regia Shell ......................... 514 
SDEWES2013.0567  Application of Coats&redfern Kinetic Model for the Pyrolysis of Two Different 
Biomass Samples  515 
SDEWES2013.0701  Activated Carbon from Pyrolysis of Brewer’s Spent Grain: Production and 
Adsorption Properties  516 

Energy system analysis 5 ........................................................................................................ 517 
SDEWES2013.0843  Influence of Power Source Type on Energy and Ecological Effectiveness of Cooling 
System with Adsorption Refrigerator ........................................................................................................ 517 
SDEWES2013.0917  Multi‐Objective Optimization of Small Scale Organic Rankine Cycles for Domestic 
Solar Applications  518 
SDEWES2013.0918  Electrifying Europe with Solar and Wind Energy: a Penetration Proposal for Greece
  519 
SDEWES2013.0972  Energy System Analysis of Pilot Net‐Zero Exergy Districts to Reduce CO2 Emissions
  520 
SDEWES2013.1015  Theoretical ‐ Empirical Modelling of Heat Exchanger for Optimization Purposes 521 
SDEWES2013.1090  Primary Energy Consumption of the Dwelling with Solar Hot Water System and 
Biomass Boiler ‐ Reviewed ........................................................................................................................ 522 

Food and agriculture .............................................................................................................. 523 
SDEWES2013.0067  Digestate from Biogas Plants Is an Attractive Alternative to Mineral Fertilisation of 
Kohlrabi  523 
SDEWES2013.0324  Increases of 40% in Water Use Efficiency Attained Through a Sustained Irrigation 
Strategy in a Commercial Nectarine Orchard Located in an Area of Low Water Availability ..................... 524 
SDEWES2013.0586  Seeding Density in Culture Crambe (Crambe Abyssinica H.) ................................ 525 
SDEWES2013.0679  Environmental Parameters Monitoring in Precision Agriculture Using Wireless 
Sensor Networks  526 

Poster session I ...................................................................................................................... 527 
SDEWES2013.0160  Data Envelopment Analysis to Compare Renewable Energy Efficiency in the Italian 
Regions  527 
SDEWES2013.0176  Gasification of Sewage Sludge in Fixed Bed Gasifier for Producer Gas Application in 
Close‐Coupled Boiler‐Gasifier Systems ...................................................................................................... 528 
SDEWES2013.0203  Optimal Design of Pre‐Fermentation and Fermentation Stages by the Applying the 
Non Linear Programming .......................................................................................................................... 529 
SDEWES2013.0251  The Cdm Project Activity in the Republic of Serbia .............................................. 530 
SDEWES2013.0293  Economic Viability of Biogas Plants in Relation to Raw Material Input and 
Transportation Methods ........................................................................................................................... 531 
SDEWES2013.0474  Advanced System Analysis Using Scenario Approach – the Case Study of Croatia
  532 
SDEWES2013.0491  Evaluating the Impact of Res+Storage Based Microgrids on the Energy Supply‐
Demand Equilibrium by Using the Control Area Method: Case Study for Croatia ..................................... 533 
SDEWES2013.0639  A Methodology for the Transient Behavior of Horizontal Axis Hydrokinetic 
Turbines  534 
SDEWES2013.0660  Potential of Bioethanol Production from Taiwanese Chenopod (Chenopodium 
Formosanum)  535 
SDEWES2013.0867  Multi‐Mass Dynamic Model of a Variable‐Length Tether Used in a High Altitude 
Wind Energy System  536 
SDEWES2013.0876  Power Utility Generation Portfolio Optimization as Function of Specific RES and 
Decarbonization Targets ‐ Epbih Case Study ............................................................................................. 537 
SDEWES2013.0919  Power Take‐Off and Damping Control of an Oscillating Wave Surge Converter .. 538 



 

35 

SDEWES2013.0927  A Techno‐Economic Evaluation of Changing from Conventional Vehicles to Range 
Extended Electric Vehicles ......................................................................................................................... 539 
SDEWES2013.0957  Does the Use of Fluoroquinolones in Poultry Production Reach Your Plate? 
Portuguese Nationwide Surveillance ......................................................................................................... 540 
SDEWES2013.0959  Are Antibiotics Used in Portuguese Aquacultures? Fluoroquinolones and 
Tetracyclines Monitoring in Trout Farms ................................................................................................... 541 
SDEWES2013.0965  Building Sustainable Greenhouse Gases Inventory System in the Republic of 
Macedonia  542 
SDEWES2013.1052  Using R‐Software to Statistically Determine the Effects of Temperature, Pressure 
and Number of Cycles on Partially Diluted Yeast from High‐Pressure Homogenizer (HPH) ...................... 543 

Poster session II ..................................................................................................................... 544 
SDEWES2013.0200  Capacity Factor of Power Plants in Brazil – an Analysis ....................................... 544 
SDEWES2013.0213  Finding an Optimal Solution for Biowaste Management System in the Baltic States
  545 
SDEWES2013.0259  An Open‐Source Sweden Energy Model for Long Term Energy Planning ............ 546 
SDEWES2013.0304  Gasification of Oil Palm Empty Fruit Bunch (EFB) Fibers in Hot Compressed Water 
for Synthesis Gas Production ..................................................................................................................... 547 
SDEWES2013.0365  Interdisciplinary Optimization Strategies for Energy‐Efficiency in Production ..... 548 
SDEWES2013.0415  Artificial Neural Networks for the Performance Prediction of Large Solar Systems
  549 
SDEWES2013.0427  Analysis of House Heating in Albania and for Effective Use of Energy Scenarios . 550 
SDEWES2013.0445  Wuxi, a Chinese City on its Way to Become Low Carbon in the Future ............... 551 
SDEWES2013.0506  The Concept of the System Resilience Within the Infrastructure Dimension: 
Application to a Latvian Case ..................................................................................................................... 552 
SDEWES2013.0508  A System Dynamics Model for the Assessment of Hazardous Waste Management 
System. Case Study: Waste Batteries and Accumulators ........................................................................... 553 
SDEWES2013.0512  Implementation of Different Policy Strategies Promoting the Use of Wood Fuel in 
the Latvian District Heating Systems: Impact Evaluation Thorough a System Dynamics Model ................ 554 
SDEWES2013.0592  A Modified‐MVA Approach for Sustainable Electricity Planning: the Case of 
Portugal  555 
SDEWES2013.0626  Environmental and Economic Aspects of Solar Cooling and Heating System 
Installations in the Adriatic Regions of Croatia .......................................................................................... 556 
SDEWES2013.0725  Energy Efficiency and Building Renovation: a Normative Analysis of Computational 
Tools  557 
SDEWES2013.0728  Stated Preferences Based Estimation of Interruption Costs in Private Households
  558 
SDEWES2013.0773  Does Knowledge Contribute to the Acceptance of Demand Response ............... 559 
SDEWES2013.0816  Integrating Consumer Flexibility as Virtual Storage Option in Energy System 
Planning  560 
SDEWES2013.0960  Are Hormone Residues in Urine a Constraint for Using Urine as a Fertilizer? ...... 561 
SDEWES2013.0985  Stability Enhancement of a Power System Containing High‐Penetration 
Intermittent Renewable Generation ......................................................................................................... 562 
SDEWES2013.1101  Optimal Renewable Energy Systems for Industries in Rural Regions ................... 563 

Poster session III .................................................................................................................... 564 
SDEWES2013.0138  the Development of Model for Determination of Speed of Sound and Thermal 
Conductivity for Nanofluids Containing Nanoparticles and Carbon Nanotubes ........................................ 564 
SDEWES2013.0196  Novel Biomass Classification with Element‐Value Method .................................. 565 
.SDEWES2013.0206  Hydrogen Production from Palm Kernel Shell Via Integrated Catalytic Adsorption 
(Ica) Steam Gasification 565 
SDEWES2013.0231  Exergoenvironmental Analysis of the Different Configurations of a Reverse 
Osmosis Desalination Plant in Gran Canaria .............................................................................................. 567 
SDEWES2013.0236  Green Entrepreneurship in Bosnia and Herzegovina ........................................... 568 
SDEWES2013.0238  Applying Sustainability Criteria to Locally Integrated Energy Sectors .................. 569 
SDEWES2013.0433  The Impact of Electric Vehicles and Driving Cycles on Hourly Electrical Load Curves: 
a Case Study for Croatia ............................................................................................................................ 570 
SDEWES2013.0536  Influence of Minor Components on Haze Formation in Palm Oil Biodiesel ......... 571 
SDEWES2013.0556  Sustainable Use of Energy Carriers in the Kattegat/skagerrak‐Region – a Regional 
Case Study  572 
SDEWES2013.0675  The Role of Green Technologies in Crises – Croatia Case Study ........................... 573 



 

36 

SDEWES2013.0727  Nanostructured NiFe@C Coated Counter‐Electrodes for Dye‐Sensitized Solar Cells
  574 
SDEWES2013.0743  Performance Analysis of Hybrid District Heating System ..................................... 575 
SDEWES2013.0752  Exploring the Impact of Reduced Hydro Capacity and Lignite Resources on the 
Macedonian Energy Sector Development ................................................................................................. 576 
SDEWES2013.0831  Environmental Quality Evaluation of Fossil Fuels Using LCA and Exergo‐Ecological 
Cost Methodology  577 
SDEWES2013.0926  An Investigation into the Potential of Using Micro Gas Turbines in Plug‐In Hybrid 
Electric Vehicles  578 
SDEWES2013.0980  Application of Monolaurin as an Antimicrobial Ingredient and as an Active 
Packaging Agent of Bakery Products ......................................................................................................... 579 
SDEWES2013.1017  Exergo‐Ecological Evaluation of Heat Exchanger ................................................. 580 
SDEWES2013.1049  Chieti Towards 2020. the Elena Facility Supporting Energy Efficiency for Small and 
Medium Municipalities in the Province of Chieti ....................................................................................... 581 
SDEWES2013.1118  Energy Scenarios for 5 Different Cities in Europe – Strategies to Reduce CO2 
Emissions  582 

Poster session IV .................................................................................................................... 583 
SDEWES2013.0110  Optimum Design of Collecting Water Systems into a Macroscopic Level ............ 583 
SDEWES2013.0175  Influence of the Gasification Air Temperature on Sewage Sludge Gasification Gas 
Parameters  584 
SDEWES2013.0286  Effect of ZnO Nanoparticle on Biological Wastewater Treatment in a Sequencing 
Batch Reactor (SBR)  585 
SDEWES2013.0311  Assessment of Energy Efficiency Trends and Consumers Behaviour in Slovenian 
Households  586 
SDEWES2013.0425  Pyrolysis Kinetics and Thermal Decomposition Behavior of Polycarbonate: a TGA‐
FTIR Study  587 
SDEWES2013.0547  Applying the Physical Hydronomics to Assess the Quality of European Rivers .... 588 
SDEWES2013.0548  The Design of the Water Supply in the Metropolitan Area of Jakarta ................. 589 
SDEWES2013.0551  Optimization of Heat Saving in Buildings Using Unsteady Heat Transfer Model . 590 
SDEWES2013.0596  Life Cycle Assesment of Electrodialysis Fed by Photovoltaic Systems .................. 591 
SDEWES2013.0694  Groundwater Quality of Coastal Aquifer Systems in the Eastern Coast of the Gulf of 
Aqaba, Saudi Arabia  592 
SDEWES2013.0698  Removal of Reactive Dyes from Textile Dyeing Using Fenton and Photo‐Fenton 
Processes  593 
SDEWES2013.0716  Effective Method to Determine Florfenicol in Environmental Water from Fish Farm 
by On‐Line SPE‐LC‐ESI‐MS/MS ................................................................................................................... 594 
SDEWES2013.0726  Photocatalytic Splitting of Water for Hydrogen Generation Effected by Sic 
Recovered from a Silicon Sludge Waste .................................................................................................... 595 
SDEWES2013.0796  Enhanced Anaerobic Bioremediation Using Emulsified Vegetable Oils ............... 596 
SDEWES2013.0925  Selective Antibacterial Stress to Enhance Biofilm Formation in Wastewater 
Treatment Systems  597 
SDEWES2013.0984  Implementation of EC Nitrate Directive in the Czech Republic ............................ 598 
SDEWES2013.1045  Sludge Treatment Analysis in Potable Water Treatment Plant (Pwtp) in Logroño 
Iregua River (Spain)  600 
SDEWES2013.1109  Waste Heat Recovery of Internal Combustion Engine by Organic Rankine Cycle 601 

Poster session V ..................................................................................................................... 602 
SDEWES2013.0076  Optimal Planning of Distributed Waste‐Refining Networks ................................. 602 
SDEWES2013.0291  Adding Value with Clews – the Importance of Holistic Resource Assessments for 
Energy Planning in Mauritius ..................................................................................................................... 603 
SDEWES2013.0462  Importance of Benthic Foraminifera in Defining the Geological Characteristics of 
the Coastal Regions in Gulf of Edremit and Dikili Channel (Northeastern Aegean Sea) ............................. 604 
SDEWES2013.0470  Adaptation Measures of Energy and Utility Companies to Cope with Water Scarcity 
Induced by Climate Change ....................................................................................................................... 605 
SDEWES2013.0554  Energy Efficiency in Public Buildings: Evidence from Italian Municipalities ......... 606 
SDEWES2013.0566  Microgeneration of Electricity with Syngas from a Downtraft Gasifier Using Itaúba 
Mazilaurus  607 
SDEWES2013.0588  Seeding Time in Culture Crambe (Crambe Abyssinica H.) .................................... 608 
SDEWES2013.0712  Estimation of Commercial Aircraft Emissions According to Flight Phases ............ 609 



 

37 

SDEWES2013.0762  Use of Oil Boreholes in the Carpathians in Geoenergetic Systems: Historical and 
Conceptual Review  610 
SDEWES2013.0824  Economic Impact Assessment of Environmental Contamination: a Damage 
Function Approach  611 
SDEWES2013.0829  Catastrophe of Power Transmission System ........................................................ 612 
SDEWES2013.0970  Educating Future Energy Engineers for Sustainability: Case Study in Energy 
Economy  613 
SDEWES2013.0973  Transition Management: Case Study of an Energy Efficiency Roadmap in Turkey
  614 
SDEWES2013.1018  Which Species Count? – Reflections on the Concept of Species Richness for 
Biodiversity Endpoints in LCA .................................................................................................................... 615 
SDEWES2013.1019  The Electrical Analogon Model Applied to Ecosystem Quality to Improve 
Characterization Factors for Biodiversity in LCA ........................................................................................ 616 
SDEWES2013.1031  Spatial and Temporal Variations of SO2 in the Urban Areas Near Copper Smelter 
Complex, Bor, Serbia  617 
SDEWES2013.1071  Analysis of the Life Cycle Assessment on the Cork Industry Processes ................ 618 

Panel: How to write an archival paper that will be accepted in journals? ............................... 619 
Panel: Smart Grids or Smart Systems ..................................................................................... 620 
   



Hydrodynamic characteristics of water supply source of Kikinda (Serbia) 

 
Dusan Polomcic, Dragoljub Bajic∗

University of Belgrade 
, Ivan Matić, Jelena Zaric 

 Faculty of Mining and Geology, Department of Hydrogeology 
e-mail: osljane@orion.rs 

 
 

ABSTRACT 

For the purpose of simulation of groundwater exploitation on the public source of water 
supply of the city of Kikinda, hydrodynamic flow model of the groundwater regime was 
created. Made hydrodynamic model includes urban groundwater source of Kikinda 
(groundwater source „Šumice” and the well „Jezero”) but also includes a wider area in which 
are the groundwater sources for water supplies for factories: “MSK”, „TM” and „LŽT - 
Kikinda”. Application of hydrodynamic modeling, based on numerical method of finite 
difference will show groundwater balance of sources of the wider area of Kikinda. Also, it 
will be shown the impact of the sources for the industry on the regime of the public water 
supply source. Radius of influence of groundwater source is determined by simulation of 
conservative particles for a period of 200 days. 
KEYWORDS: water supply, groundwater source, hydrodynamic modeling, groundwater 
balance, particle tracking 

INTRODUCTION 
Municipality of Kikinda is located on the north-eastern part of Vojvodina, which occupies an 
area of 782 km2. According to the latest census from 2002, it has 41935 inhabitants, with 
population growth of -5.7%. Geological and hydrogeological research in the past of few years 
was done in the in the wider area of the groundwater source of Kikinda aimed to provide the 
necessary amount of quality groundwater to water supply of citizens. This area belongs to the 
southern part of the Pannonian Basin, which is a lowland character and occupies the northern 
parts of the territory of Serbia (Fig. 1). City of Kikinda covers an area of 13.5 km2 in a typical 
large Banat plain, where the highest elevation is 83 m, while the lowest is 76 m. Water supply 
source of Kikinda is tapping groundwater by 11 wells. Tapped water-bearing horizon is at a 
depth of about 250 m, formed in the Quaternary sands, thickness of about 50 m. In the 
surroundings there are also groundwater sources for the industry which have certain influence 
on the regime of the public water supply source. 
 
Determination of the groundwater balance of groundwater sources was carried out by the 
method of hydrodynamic modeling. Also it was shown the impact of the industry 
groundwater source on the urban groundwater source.  For determining the radius of influence 
of groundwater sources  for a period of 200 days, a method of particle tracking [1] was used. 
Period of 200 days includes the area from which groundwater flows into the tapping objects 
of that period and represents the third and the widest sanitary protection [2]. The particle 
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tracking can be used for different purposes. The backward particle tracking method with an 
uncertainty analysis concerning the porosity values, applying a Monte Carlo approach, 
coupled with the use of geographical information systems (GIS) can be used to delineate 
groundwater protection zones [3]. The particle tracking simulation can be used to determine 
travel times from recharge areas to discharge areas along the flowpaths identified [4]. Using a 
standard numerical flow and transport code and the technique based on adjoint theory and 
combines forward-in time and backward-in time transport modeling, can be determined the 
impact of potential contaminant sources at unknown locations within a well capture zone, 
including the expected times of arrival of a contaminant, the dispersion-related reduction in 
concentration, the time taken to breach a certain quality objective, and the corresponding 
exposure times  [5]. 

GEOLOGY 

Extensive geological research (structural exploration drilling, geophysical work, 
paleontological work) enabled a relatively good researched field of geological conditions [6]. 
Of the lithological units, there are sediments of Pliocene and Quaternary. The base of the 
Quaternary sediments are shallow-lacustrine sediments of Upper Pliocene. They are built of 
sandy siltstone, gravelly and sandy siltstone, dark gray siltstone and organogenic silty sands. 
In these sediments, carbonic interlayers and organic matter are regularly present. Color of 
sediments varies from dark gray to light gray and olive-gray. During the Quaternary, 
Pleistocene and Holocene deposits were abstracted. The earliest anthropogenic formations 
built river and lake sediments of the lower Pleistocene. The immediate sequel are river-marsh 
sediments of Mindel period whose continuity is extended during the Mindel-Riss interglacial 
period. Upper Pleistocene is built of river-marsh sediments of the riverbed facies and of the 
floodplain facies which constitute the deposit "Varoška terrace" of Wurm age. 
Sedimentological analysis showed that the river and lake sediments were made of sands, silty 
sands and of alevrites (sandy, rarely clay and gravelly), while the river and marsh sediments 
were composed of clay alevrites and alevrite sands with gravel.  

Study area

0 250 500 750 1000  m  
Figure 1. Geographic position of study area 
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In the postglacial period during the Holocene, more units were abstracted: abandoned channel 
facies, floodplain facies, marsh sediments, alluvium, and the youngest unit which had been 
deposited from the Holocene to the present day - beach facies of the Tisa River. 
Sedimentological analysis showed that they were made mostly of alevrites, sand, gravel and 
loess. 

HYDROGEOLOGICAL OVERVIEW 
Large number of wells (Fig. 2) was drilled in the exploration area [7].  According to the type 
of porosity and hydrodynamic characteristics, in this region there are two types of aquifers: 
confined aquifer and unconfined aquifer, formed in the Quaternary sands.  
 
Unconfined aquifer was formed in the Quaternary sands, in alluvial sediments of rivers. 
Sediments are dipping to a depth of about 30 m. Recharge of the aquifer is done by infiltration 
of precipitation directly from the surface waters, since there is a a good hydraulic connection 
between aquifer and the river. Drainage of the aquifer is done in a natural way at the time of 
the hydrological minimum, when due to the low water level, movement of groundwater is 
directed towards rivers and artificially - through drilled and dug wells.  
 
Confined aquifer was formed within more water-bearing complexes of Quaternary sands. 
Although in the aforementioned aquifer there are more water-bearing layers, it was not 
possible to carry out their  separation, by the geometry, the hydraulic relations and physical 
and chemical characteristics of the water. The reason for this is the history of terrain 
formation, or more precisely, these are the lake, marsh and river sediments for which there are 
no reliable data about the horizontal and vertical distribution and interlayers of the slightly 
permeable and impermeable layers. An important characteristic of these layers is the constant 
alternation of sands, slightly gravelly sands, with loessial clays, sandy clays, and clays (Figure 
3). In the figure, it can be see that the lateral alternation and thinning of the impermeable 
layers and water-bearing layer is characteristic. The layers of sand, which can even be over 30 
meters thick (although this number is typically under 10 m), represent the basis of certain 
polygenic packages. Over the sands are more microgranular sediments: loamy sand, loessial 
clays, clays, and sand clays. These transitions towards the more finely grained sediments are 
often quite gradual. 
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Figure 2. Map of  well location at the groundwater source „Šumice” 
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Figure 3. Hydrogeological sections of the groundwater source „Šumice” 

 
Based on the results of grain size determination of the composition of materials contained in 
the water-bearing horizons, which also include the examined aquifer, we can say that the 
material of the water-bearing formation is represented by sands of fine and medium 
granulation (uniformity coefficient: d60/d10=2-3 with d50=0,1-0,3 mm). Based on the data 
analysis from the pumping test, it can be conclude that, in the larger area of Kikinda, the 
transmissibility coefficient is within the range, depending on the locality between (2,5-10) x 
10-2 m2/s. The table 1 contains the values of the hydrogeological parameters that were 
determined in the previous period for the area of Kikinda [8]. The analysed aquifer extends 
beyond the studied area. The recharge of this aquifer is probably done on the slopes of the 
Carpathian Mountains, the Vršac Mountains, and Fruška Gora mountain (east of the research 
area). The aquifer is also recharged from the surface waters in the south-west part of the area, 
where the layers within which the aquifer was formed, subsided to smaller depths, which 
allowed the formation of the hydraulic connection between the river and the aquifer over the 
alluvial layers. The main forms of aquifer drainage are: the artificial drainage (through the 
groundwaters exploitation) and the leakage into overlying bed - less permeable layers (due to 
the confined aquifer), and from them into the top aquifer. In the lithological view, the 
aquitards are mostly represented with clays and sandy clays (Fig. 3). 
 
Table 1. The values of hydrogeological parameters determined on the basis of previously 
performed field work 
 

Wells 
Transmissibility 

coefficient 
(m2/s) 

Hydraulic 
conductivity 

(m/s) 
Year 

„Šumiceˮ (B-2) (10-12) x 10-3 - 1979 
Toza Marković (11-18) x 10-3 - 1979 

MSK (3-7) x 10-3 - 1978 
MSK (17-22) x 10-3 - 1981 
MSK 20.5 x 10-3 8.5 x 10-3 1995 
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CONCEPTUAL (HYDROGEOLOGICAL) MODEL 
The conceptual model of the hydrogeological system is based on the geological information 
from boreholes (Fig. 2) and water-level fluctuation in observation wells. The conceptual 
model was designed according to the actual groundwater flow in the basin. It is simulated by 
three layers in the vertical section, one layered aquifer, where the horizontal and vertical flow 
among the simulated layers were considered. The model layers, downward from the ground 
surface, are given in Tab. 2. 
 
Table 2. Corresponding layers of terrain and model layers 
 
first confining stratum clayey sediments with interbeds of sands 
second water- bearing 
stratum 

fine-grained and medium-grained sandy 
sediments 

third confining stratum clays and clayey sands 
 
Made schematization is based on the existence of the slightly preamble sediments of 
overlying bed and underlying bed and the water-bearing horizon, tapped by the enumerated 
groundwater sources. This way, the influence of the possible hydraulic contact with the sandy 
water-bearing horizons in the bottom layer of the pumped horizon is avoided, because of the 
insufficient level of analysis, as well as the artificially created difficult conditions in the 
recovery of the groundwater reserves, which, of course, has to do with the safety of the water 
source’s functioning. Geometrization of the layer contours, their transposition into the 
coordinate system of the model, is based on abundant data from boreholes all over the 
research area. The Figure 4 represents the three-dimensional hydrogeological model of the 
sectional view of the “Šumice” groundwater source. In the figure, the tapped water-bearing 
horizon is coloured in blue, and it contains screen constructions for the exploitation wells 
(coloured in green). As we mentioned before, the overlying bed and underlying bed of this 
water-bearing horizon consist of the slightly permeable and water impermeable sediments.   
 

 
 

Figure 4. 3D hydrogeological model of the groundwater source „Šumice” – azimuth section 
230o 
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HYDRODYNAMIC MODEL 
The entire concept for the development of the hydrodynamic model of the groundwater 
regime of sources for Kikinda’s water system is based on the simulation of the three-
dimensional groundwater flow. The essential in the selection of the conception for the 
mathematical model of the aquifer were the natural factors, such as the type and 
characteristics of the represented geological units, distribution of water-bearing and 
impermeable units, seepage characteristics of porous media and mechanism and regime of 
groundwater flow, as well as the desired goal within the given assignment. During the 
selection of the main model characteristics, it has been proceeded to create a multi-layered 
model. The hydrodynamic model includes the urban groundwater source of Kikinda (the 
“Šumice” source and the well “Jezero”), but also a wider area which contains the groundwater 
sources for water supplies for factories: “MSK”, „TMˮ, and „LŽT - Kikindaˮ. 
 
The tree-dimensional (3D) finite-difference numerical model for this study was developed 
using ModFlow [9] with Grounwater Vistas as graphical user interface [10]. The model 
domain 6 x 6 km and 300 m in depth. The domain is oriented north-south and discretized into 
100 rows, 100 columns and 3 layers. Grid cells size is refined to 12.5 m x 12.5 m in the area 
of interest where the groundwater wells are dense and extraction rates are high (Fig. 5). As an 
illustration of the flow field discretization and the derived schematization of the geometric 
relations between the lithological elements in the research area, Figure 6 shows the result of 
the schematization that was made in the vertical profile. 

Hydraulic parameters 
Seepage characteristics of the schematized model layers were specified through the values of 
the hydraulic conductivity, storage coefficient, specific storage, and the effective porosity. 
These hydrogeological parameters were assigned as the representative values to each cell o 
discretization. As initial values of the hydraulic conductivity of the made model, values of this 
parameter, obtained during the testing of exploitation wells in previous period, were used. 
During the course of research, the pumping test were not performed on wells for the purpose 
of development of hydrodynamic models, given that there was a reduction in the water supply  
for both the population and the industry. The initial values of the storage coefficient, the 
specific storage, and the effective porosity were adopted based on the foreign experience [11, 
12, 13, 14] related to the hydrogeological properties of sediments with similar characteristics.  

Boundary conditions 
In the hydrodynamic mode of the “Šumice” water source, the following boundary conditions 
were applied: head-dependent flux boundary condition (Cauchy or mixed conditions), 
boundary of prescribed flux (Neumann conditions) and specific head (Dirichlet boundary 
type).  
 
Head-dependent flux boundary condition (Cauchy or mixed conditions) - the influences of the 
channel Galacka was simulated using this boundary condition. Given the depth of subsidance 
of the pumped aquifer at the source and a thick package of less permeable and impermeable 
sediments in its overlying bed, the surface stream have no influence on the groundwater 

regime in the tapped horizon. This boundary condition was allocated in the first layer at 
locations where the channel exist as the minimal mutliannual values, or 74.00 mnm for both 
channel. Widths of the channel is given according to a topographic map, elevation 0.5 m less 
than the minimum water level of the channel, and the thickness of the layer at the bottom of 
the channel 0.15 m with a value of hydraulic conductivity 1x10-6 m/s. 
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Figure 5. Survey of discretization and boundary conditions: red – wells, green contours –
general head boundary 

 

 
 

Figure 6. Discretization (cross-section west-east) Legend: blue network - aquifer 
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Under the same boundary condition, the head-dependent flux boundary condition, the effect 
of source recharge or drainage that is located outside of the area covered by the model, has 
been simulated. In the ModFlow code, which was used here, it was represented with the 
“general head boundary”. In the second model layer, the registered piezometric levels of the 
pumped water-bearing horizon in the local groundwater sources were set in this manner, 
given the remote locations where this horizon is recharged. The Figure 5 represents this type 
of boundary condition. 
 
Boundary of prescribed flux (Neumann conditions) - The impact of  wells on the groundwater 
source was simulated through the boundary with a specific flux. In this case, the flux was 
specified as a function of position and time. The Figure 5 presents the position of wells, 
whose functioning, in the model, is simulated with a specified boundary condition of the 
prescribed flux. For the purpose of hydrodynamic model, the values of the well capacities at 
the "Šumice" groundwater source were registered every seven days in the period between 
02.01.2009 and 31.12.2009 (table 2). Figure 7 shows a well capacities diagram of the 
registered individual wells in the observed one-year period at the “Šumice” water source. The 
model shows the individual wells capacities at the “Šumice” groundwater source, assigned 
with consideration to the registered dynamics of the wells functioning and by taking into 
account the measured capacities of individual wells. The screen constructions of the wells are 
given with the real dimensions on which they were built. In the hydrodynamic model, the 
capacities of the exploitation wells in the surrounding water sources are set based on the 
existing technical documentation [15] as the constant values throughout the entire period. 
These are: 
 

• “MSK” groundwater source, using two exploitation wells with a total capacity of 54 
l/s   

• „TM” groundwater source, using a single exploitation well with the capacity of 35 l/s 
• “LŽT - Kikinda” groundwater source, using two exploitation wells with a total 

capacity of 50 l/s.  
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Figure 7. Diagram of the registered well capacities of individual wells in the period between 
01.01.2009 – 31.12.2009 
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Effective infiltration - in the overall balance of the groundwater, for the reasons cited in the 
description of the boundary conditions of „rivers“, the, so-called, „vertical balance“ has no 
direct impact on the tapped water-bearing horizon. It was simulated through the first layer by 
variable flux Neumann boundary conditions. This value is made up of the sum of infiltrated 
precipitation and evapotranspiration. The depth to the groundwater table during the whole 
analyzed period (01.01.2009 – 31.12.2009) was several meters below the terrain surface (4-
7.3 m). Bearing in mind that the top layer has low permeability, infiltration of rainfall has 
only a small impact on the groundwater regime. As an initial value of effective infiltration, a 
10% precipitation value was used. The Figure 8 represents the mean monthly precipitation 
values for the period between 1996 - 2006. 
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Figure 8. Monthly mean precipitation values for the period 1996-2006. 

Model calibration 
The calibration of the model was carried out under the conditions of transient flow, with a 
time step of seven days for the analysed period (01.01.2009 – 31.12.2009). The Figure 9 
represents comparative review of the total capacity of the "Šumice" water source and the 
registered piezometric levels in the observation wells.  
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Figure 9: Diagram of the total capacity of the “Šumice” groundwater source and the 
piezometric levels in the observation wells (01.01.2009 – 31.12.2009) 
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The calibration of the model was completed when a satisfactory agreement between the 
registered aquifer levels and levels obtained by calculation was received. The Figure 10 
presents the arrangement of the piezometric levels in the tapped water-bearing horizon for the 
maximum water tapping at the “Šumice” water source of 117,66 l/s (20.08.2009). The Figure 
11 presents the groundwater levels registered at the observation wells and the figures obtained 
by calculation in the model calibration process (in the same observation wells). The 
agreement of registered and calibrated groundwater levels was fairly good. 
 

 
 

Figure 10: Map of head distributions in the surrounding area of the “Šumice” water source 
(20.08.2009) for its maximum capacity 
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Figure 11: Groundwater levels in the P-1 piezometer („Žaba”) and the „Masarikova” well in 

the function of an observation well, registered and calculated during the process of model 
calibration 

GROUNDWATER BALANCE 
In the analysis of the groundwater balance in the area covered by the model, it was concluded 
that under the conditions which prevailed during the maximum groundwater pumping at the 
"Šumice" groundwater source, the most of the groundwater in the tapped water-bearing 
horizon comes from the South (35.23 %). The table 3 contains an overview of the inflow into 
the area covered by the model under the give conditions (20.08.2009) meaning. It contains the 
total balance of groundwater - of the urban groundwater source and  groundwater sources for 
water supply of the industry. 
 
Table 3: Elements of the groundwater balance of the wider area of the “Šumice” groundwater 
source for its maximum wells capacity of 117,66 l/s including the wells capacity of industry 
groundwater sources (139,00 l/s) 
 

Model inflow (l/s) 
Model 
outflow 

(wells) (l/s) 
North 27,57 

256,66 East 73,85 
South 90,38 
West 64,72 
Sum 256,52 256,66 

RADIUS OF INFLUENCE OF GROUNDWATER SOURCE „ŠUMICE“ 
Modpath [2] was mostly used to simulate the conservative advection of dissolved phase 
contaminants or microbes within the groundwater system over the selected periods ignoring 
the effect of dispersion. It used hydraulic heads from Modflow [9] and computes porewater 
velocity using the hydraulic conductivity and porosity data. The use of the three-dimensional 
models easily allowed the consideration of layer heterogeneity and partial penetration of the 
well screens. As previously stated, the particle tracking can be used for different purposes. In 
this case, the code modpath was used for the determination of the radius of influence that  
wells of the "Šumice" water source have. It was determined the distance from the wells 
needed for water filtering during 200. The arrows on the currents lines that are geared towards 
extraction wells indicate the segment of 20 days of travel for the conservative particles. The 
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aforementioned Figure 12 shows that the dimensions of the radius of influence of the 
"Šumice" groundwater source (blue contours) are 700-750 m and the radius of the well 
"Jezero" is 350 m. 
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Figure 12: Arrangement of the streamlines around the exploitation wells at the “Šumice” 
groundwater source for the capacity of 117,66 l/s, which indicate the distance from the well 
needed for water filtering during 200 days 

CONCLUSION 
A groundwater flow model has been calibrated for the quaternary aquifer for unsteady-state 
conditions. The analysis of groundwater balance determined that the most of the groundwater 
to the water-bearing horizon of the "Šumice" source arrives from the South (35.23%). 
Assuming the occurrence of Darcian unsteady-state three-dimensional flow and the major 
assumptions of this method - the linear form of the sink term in the mass transfer equation and 
the negligible order of magnitude of the dispersion effects, presentation of the particle 
tracking method for the determination of the radius of influence of groundwater source is 
performed. Maximum wells capacity of source "Šumice" is 117.66 l/s and for these 
conditions, the dimensions of the radius of influence of the "Šumice" sources are about 700-
750 m, while the radius of the well “Jezero” is 350 m. 
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