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Vision, Mission and Objectives; KHAS Center for Energy and Sustainable Development (CESD) was established 

in 2015 for the purpose of contributing to the training of human resources in the energy field, conducting 

interdisciplinary research to propose new solutions to the energy problems facing Turkey and the world. It also 

aims at creating awareness on the relationship between energy and sustainable development and thus, influencing 

both national and international public opinion, as well as policy-makers and legislators. Through the Center, 

energy-related education and research activities already being carried out at KHAS were brought under the same 

roof with the purpose of improving these activities in terms of both quality and quantity. CESD aims to provide 

significant academic support to the curricula of the courses offered in the Department of Energy Systems 

Engineering, the main department related to energy at KHAS, and the energy-related elective courses offered in 

the departments of Industrial Engineering, Electrical-Electronics Engineering, Economics and International 

Relations. Alongside adding a new dimension to the existing courses, the Center also endeavours to bring new 

elective courses at both undergraduate and graduate levels and accordingly contribute to the academic diversity 

and interdisciplinarity of the university. 

Our Expertise; Core faculty members at CESD, namely, Prof. Volkan S. Ediger, Dr. Gokhan Kirkil, Dr. Ahmet 

Yucekaya and Dr. Emre Çelebi are interested in various aspects of energy science and engineering. Prof. Ediger's 

research interests include strategy and policies of fossil fuel sources; clean coal technologies and energy 

optimization techniques. He has a PhD degree from Penn State University in geology and has worked as a R&D 

center director in Turkish Petroleum Corporation for many years and as a special adviser on energy to three Turkish 

Presidents. He has published more than 60 papers and is the author of 10 books or book chapters.  Dr. Gokhan 

Kirkil obtained his PhD degree from University of Iowa in computational and experimental fluid mechanics and 

worked as a research staff member in Atmospheric, Earth and Energy Division at Lawrence Livermore National 

Laboratory in California for three years. He has published more than 15 papers and he is the recipient of 2011 Karl 

Emil Hilgard Hydraulic Award given by ASCE. His speciality is in wind and solar energy forecasting, energy 

transition modelling, renewable energy system integration, water sustainability, hydrosystems engineering and 

management, energy economics and policies. Dr. Ahmet Yucekaya obtained his PhD degree from Auburn 

University, AL and his MSc degree from University of Pittsburgh. He has worked on the modelling and analysis of 

electric power systems in US PJM Market in his PhD research as well as an analyst in American Electric Power 

Company which is the largest power producer in USA. He is the recipient of Albert Energy Fellowship given by 

Auburn University. His research topics include transportation of fuel-coal considering emission and greenhouse 

gas constraints, emission trading and markets, scheduling of fossil fuel power plants, energy economics and policy. 

He has published 10 papers and presented in numerous conferences.  Dr. Emre Celebi received his PhD degree 

in management sciences from the University of Waterloo, ON, Canada, in 2011. Later, he had joined Kadir Has 

University as an assistant professor at the Industrial Engineering Department. His areas of research interests 

include models of energy markets, supply chain design/management problems, large-scale 

optimization/equilibrium problems, and algorithms for their solution. Dr. Emre Çelebi is the recipient of the 

INFORMS Energy, Natural Resources & the Environment (ENRE) Student Travel Scholarship in 2006 and holder 

of the Natural Sciences and Engineering Research Council of Canada (NSERC) Doctoral Scholarship until 2009. 

Dr. Emre Çelebi has published 5 journal papers and presented at numerous conferences.  

Regular services ; We are currently involved in many research projects funded by national and international 

funding agencies such as Tubitak and European Commission. We also participate in applied projects funded by 

our industrial partners. In addition, our individual researchers provide some consultancy work as requested by the 

firms. These various research funds are used to fund our graduate students who work on these projects as a part 

of their thesis work. Our current work at CESD are as follows: 



1) Source assessments of renewable and fossil energy sources (availability, financial and environmental aspects): 

We have expertise in renewable energy technologies (such as wind, solar, hydro-power, biogas) that helps us 

performing evaluations of alternative energy sources in transforming current energy infrastructure. We can provide 

carbon and water sustainability analysis of various power generation technologies. We also have expertise in 

developing models to minimize the emission outputs of the fossil fuel power plants.  

2) Development of models for maximizing the use of sustainable energy sources for an energy system: We are 

working towards developing an integrated planning tool for renewable energy for electricity generation in selected 

geographical regions or islands. The tool can be used to analyse economic and social impacts of a transformation 

to renewable energy sources by taking all the relevant factors into account such as greenhouse gas emissions, 

rate of return for investments, uncertainty in electricity demand/prices and socio-economic factors. The final 

product will be a decision support tool for local stakeholders and decision makers based on geodata, representing 

the local implementation potential for renewable energy sources for electricity generation taking into account the 

specific technical and economic conditions. 

3) Array of Things applications in Urban Areas: Array of Things (AOT) is an urban sensing project. It is planned to 

establish interactive modular sensor boxes at specific points in big cities to collect real-time data on the city's 

environment, infrastructure and activity for use in research projects and public services. AOT will provide location-

based real-time data on the city's environment, infrastructure and activities. All data will be released free of charge 

and will support the development of mobile applications, for example, to help monitor what types of air polluters 

the city is exposed to. Each sensor cluster will initially measure temperature, barometric pressure, light, vibration, 

carbon monoxide, nitrogen dioxide, sulfur dioxide, ozone, ambient sound power, pedestrian and vehicle traffic, and 

surface temperature. All data will be transmitted to a secure central database server. Raw data will be presented 

to users in a web-based portal that supports open data.  

4) Smart Energy Management Systems for Energy-efficient Buildings: Efficiency in building energy consumption 

have gained great importance in recent years. In this project, we aim to develop an integrated energy management 

system that combines advanced sensors and advanced software for energy efficiency. While the comfort of the 

building users is maintained in the project, interactive and heterogeneous sensor monitoring and control methods 

will be tried to reduce the energy consumption of the buildings. The data from sensors will be evaluated with 

artificial intelligence techniques. This data will be used to optimize the energy consumption of the building and to 

understand the effects of energy decisions and to offer suggestions to the user. With the feedback of collected 

data and users, it will be possible to improve daily energy consumption and develop alternative and cost effective 

designs. 

6) Modeling and analysis of a large scale regional economic equilibrium model for the European electricity and gas 

markets:  We have expertise on economic analysis of energy markets and optimal control of energy infrastructure 

assets especially in electricity markets. We are particularly interested in modelling and analysis of a large scale 

regional economic equilibrium model for the European electricity and gas markets in order to simulate market 

outcomes and assess policies regarding infrastructure (e.g., generation, transmission) investments, pricing 

schemes, emissions and coordination among countries. 

7) Analysis of Regional Energy Hubs using Equilibrium Models: Our recent work is on a method that estimates the 

overall net benefit of investing in transmission network infrastructure to support a transition to low-carbon energy 

economy for a regional energy hub. Moreover, we are interested in developing economic equilibrium models for a 

certain region (e.g., Pan-European and Turkey) to simulate the market outcomes and analyse the effects of policies 

regarding emissions of the energy assets on the overall market. 

8) Electricity demand and price forecasting: Electricity price forecasting has an essential role for electricity market 

players, mainly for market operators, producers and consumers to plan for their strategical, tactical and operational 

decisions. Short-term price forecasts are commonly used for operational day to day decisions such as determining 



bids and offers for producers and consumers in the spot electricity market. On the other hand, long-term price 

forecasts are useful for investment and divestment decisions as well as for determining long-term bilateral 

agreements and other strategic actions in electricity markets. We make use of several econometric and statistical 

models as well as simulation methods and game theory models to produce price forecasts over short to long time 

horizons. 

9) Energy transition modelling:  Electricity demand and supply forecasts are important tools for determining 

solutions to the problems in the electricity sector of countries. We use Long Range Energy Alternative Planning 

(LEAP) modelling tool to analyse long-term electricity demand and supply scenarios for various countries. We 

analyse various scenarios for these countries such as business-as-usual, energy conservation and renewable 

energy transition; mainly based on country energy demand and planned energy policies. 

10) Profiling energy preferences of consumers:   Since the supply and use of energy have a deep impact on socio-

economic activities including production, transportation and heating, scholars have closely studied the public 

demands and needs related to energy sources and efficiency in the developed countries. Most of these studies 

have focused on to what to what extent the public supports the policies developed to solve energy problems, how 

much individuals are willing to pay to support shifts in energy policies and how energy policies and problems affect 

voters’ party preferences. However, Turkish public attitudes toward energy policies have not been systematically 

and empirically analysed within the literature We regularly perform surveys that ask respondents questions 

regarding Turkey’s energy dependency on foreign resources, efficient production and use of energy, Turkey’s 

dependency on fossil energy, alternatives to fossil energy (such as nuclear, wind, solar and geothermal energy), 

the impact of energy production and energy consumption on the environment, major environmental problems, 

respondents’ information sources for energy and environmental problems, respondents’ personal energy 

consumption preferences and expenses, the impact of energy preferences on respondents’ political preferences 

and  their economic, demographic and political characteristics.  

Recent successful projects; Our H2020-CSA proposal called “S-PARCS: Envisioning and Testing New Models 

of Sustainable Energy Cooperation and Services in Industrial Parks” was recently funded by European 

Commission. S-PARCS presents a sound concept for reducing energy costs and energy consumption in industrial 

parks, while, at the same time, increasing renewable on-site energy production. The pre-assessment of the seven 

“Lighthouse Parks” from Spain, Portugal, Italy, and Austria, which participate in the study, has shown a high 

potential for joint energy actions, many of which are transferrable to the community of S-PARCS Followers in the 

UK, Sweden, Turkey, Russia, Italy, Portugal, Austria and Norway. 5 research organisations, 1 engineering 

company and 1 industrial association will make their knowledge on suitable technologies, novel business models 

and cooperative action among companies available to the parks to help them develop an “energy cooperation plan” 

and the necessary skills to achieve a long-lasting sustainability impact. At the end of the project, all Lighthouse 

parks will be equipped with a free ICT tool supporting the decision-making processes on joint investments, at least 

1 full feasibility study for the most promising cooperative project, as well as a strategy for longer-term actions.  

 

Topic of Interest; We are interested in the following energy related H2020 calls recently announced in the 2018-

2020 agenda: LC-SC3-EE-14 (Energy efficiency calls) LC-SC3-EE-15; LC-SC3-EE-16; LC-SC3-EE-17; LC-SC3-

RES-XX (All renewable energy calls); LC-SC3-EC-1 (Energy customers calls); LC-SC3-EC-2; LC-SC3-EC-3; LC-

SC3-ES-XX (All energy system calls); LC-SC3-SCC-1 (Smart cities and communities calls); LC-SC3-CC-XX (All 

cross-cutting issues calls) 

 

Our Role as a Partner ; We have successfully completed many fundamental and applied research projects in the 

past funded by our national and international funding agencies. Our university has various manufacturing and 

testing labs equipped with modern hardware and software. We have Fablab, Urban Engineering Lab and 

incubation centre to commercialize project outcomes. Our recently established Urban Engineering Laboratory 

through IBM Shared University Research Award. IBM secured advanced hardware and software are used for 



coursework, research and development of solutions related to urban problems. We have well established 

undergraduate and graduate programs to educate our students. We disseminate our project results through public 

meetings and conferences.  
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