
 1 

International Conference on 
Energy Systems and Technologies 

 

ICEST 2011 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

14-17 March 2011 
Cairo, Egypt 

 

ICEST 2011 
 

Affiliation Listing of Submitted Abstracts 
 
No. Country Abstracts  No. Country Abstracts 
1 Egypt 27  20 Kuwait 1 
2 Algeria 1  21 Libya 2 
3 Australia 4  22 Malaysia 4 
4 Azerbaijan 1  23 Nepal 1 
5 Bangladesh 1  24 Nigeria 1 
6 Brazil 3  25 Pakistan 4 
7 Canada 1  26 Philippines 1 
8 Colombia 1  27 Poland 1 
9 Cyprus 1  28 Singapore 2 
10 France 1  29 Slovenia 1 
11 Germany 2  30 Spain 1 
12 Greece 1  31 Sudan 1 
13 India 12  32 Sweden 1 
14 Iran 18  33 Thailand 1 
15 Italy 1  34 Tunisia 1 
16 Japan 10  35 Turkey 9 
17 Kazakhstan 2  36 U.K. 5 
18 Kenya 1  37 U.S.A 4 
19 Korea (Rep. 

of) 
4     

       
    Total  133 

 
 
 
 
 



 2 

 
ICEST 2011 

 
Conference Sessions 

 
Monday, 14 March 2011 

  9:00 - 10:30        Registration and Opening 
Ceremony 

11:00 - 13:00        Session  KN1  
14:00 - 15:30        Session  NET1 
14:00 - 15:30        Session  ESD 
15:30 - 17:00        Session  CET1                     
15:30 - 17:00        Session  EME1 
 

Tuesday, 15 March 2011 
  9:00 - 10:30        Session  GBE1 
  9:00 - 10:30        Session  NET2 
11:00 - 13:00        Session  KN2 
14:00 - 15:30        Session  IET1 
14:00 - 15:30        Session  EME2 
15:30 - 17:00        Poster Session 
 

Thursday, 17 March 2011 
  9:00 - 10:30        Session  SMC 
  9:00 - 10:30        Session  IET2 
11:00 - 13:00        Session  CET2 
11:00 - 13:00        Session  GBE2 
14:00 - 14:30        Session  CS 

 
 

 
ICEST 2011 

 
Conference Abstracts Arranged by Receiving Date 

 
 
1- 
GENERATION OF PNEUMATIC ENERGY BY CONVERTING 
RENEWABLE ENERGIES FOR UTMOST UTILIZATION IN 
BOTH POWER & AUTOMOBILE SECTORS 
M. Amirthalingam, 
Retired Chief Engineer of Govt. of Tamilnadu. No. 21, Gopal Pillaiyar 
Koil Street, Thiruvannamalai  606 601, Tamilnadu. India, 
Email : seasandindia@gmail.com Mobile: +91 9486230490 

The Renewable Energies (  Hydro , Tidal, Waves, Wind, Solar & 
Salt Gradient ) shall be converted   and   stored in the form of   Pneumatic 
Energy  ( compressed air )  by  a NOVEL  DEVICE. Then,  it is 
transported & put into air turbines to produce mechanical energy which 
shall be converted into electrical energy by means of conventional electro 
magnetic device  ie generators. The pneumatic energy shall also be 
utilized, to run the automobiles using pneumatic powered engines. 
Thereby, the usage of fossil fuels could be eliminated in both automobiles 
& power sectors and a potential solution obtained to mitigate air pollution, 
global warming and climate change. 
Keywords: Hydro, tidal, waves, wind, solar & salt gradient.                                                                                           

  
2- 
PROSPECT OF NATURAL GAS INDUSTRY IN IRAN 
Hedayat Omidvar, 
Member of IGU Marketing Committee Head of Communication Affairs 
with Science & Research Centers, Research & Technology Dept., 
National Iranian Gas Company No.77-Southern Aban St. - Karimkhan 
Ave.-Tehran, Iran 1598753113-Iran Tel:+98-21-81315646, Fax:+98-21-
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81315682 
Email: omidvar@nigc.ir   

Iran holds the second largest gas reserves in the word with over 
27.5 trillion cubic meters (TCM) of natural gas. Due to lack of geological 
surveys in certain geographical regions in Iran.  It is likely to explore 
further reserves in the future.  

Hence, for utilizing this energy carrier, it is essential to have 
comprehensive and explicit planning knowledge. The study of gas 
industry development policies is indicative of certain barriers in utilizing 
prospective opportunities. Iran is one of the largest gas rich countries in 
the world that production capacity exceeds domestic consumption and gas 
injection requirements. Gas can be utilized as feed stock in petrochemical 
plants and refineries or exported through pipeline or LNG. Through re-
injection of gas to oil reservoirs, while increasing the oil recovery ratios, 
the produced gases from fields shared with other countries could be stored 
into domestic gas fields. 

Gas consumption in domestic markets and its substitution with oil 
products, in addition to providing environmental benefits, will also result 
in optimum consumption of these products and relieving the government 
from the heavy burden of existing and heavy expenditures of importing 
these products from foreign countries.  

The need for energy sources in the world along with the enormous 
natural gas reserves in the country opens broad economical/political 
dialogue scene towards us and contributes an outstanding strategic 
significance to our gas resources. Supplying gas requirements, proper and 
timely production and operation of joint reservoirs such as the south pars 
with the intention of supplying gas requirements and providing balance of 
supply and demand as well as maximum utilization of our share in these 
fields are other development requirements of this significant industry. 

For planning and policy making regarding the development of gas 
industry, it is essential to manage all aspects of gas from exploration and 
production to consumption, injection and exports and etc. through a sole 
administrative institution so that prearranged plans could be implemented 
without becoming subjected to such problems as lack of coordination 
parallel activities and organization al problems.  

Gas fuels consumption occupies one half of Iran's energy 
consumption, and to increment this share, the government should increase 
investment in the gas sector.  

Natural gas while being utilized as a clean fuel in domestic markets 
can become a device to implement gas injection to oil production from the 
countries reserves as well as gas exports towards presence in international 
venues and commercializing gas globally. 

Prediction indicates that natural gas being the favorable fuel of the 
present century, will enjoy the largest growth among items within the 
energy basket and during the next twenty years as well, the growth of 
natural gas demand in the world will  exceed other conventional energy 
sources. In the future, due to various factors such as vaster accessible 
sources and reserves, developed technologies which in effect reduce 
project expenditure and construction periods and consequently improve 
the economy of developing gas transmission projects, as well as global 
endeavors to curtail emission of green house gases, are the major reasons 
for gas consumption growth. 

Iran, in respect to her geographical and political strategic situation, 
can play a leading role in global gas supply and act in Europe and Asia. 
Natural gas still maintains the fastest consumption growth rate among the 
world's primary energies and is realized to have the highest consumption 
growth among the developing countries.  

Gas has been recognizing as the fuel for the future. This is entirely 
evident as a result of decreasing global resources due to environmental 
considerations. According to IEA estimates, in year 2015, oil demand will 
reach 93 million barrels and natural gas demand will reach 64 million 
barrels of oil equivalent. This in effect is a 20% increase for oil and 45% 
for gas in regard to current figures in conclusion. It could be stated that 
more than ever before, gas has gained significance and is the leading basis 
for modern services in energy, and in the long term is considered a bridge 
towards a hydrogen resource based economy.  

Gas as a new fuel, provides the modern technology of fuel cell 
construction for vehicles possible.  To portray the enormity of Iran gas 
reserves it is enough to consider that Iran's natural gas reserves alone 
exceeds the total volume of natural gas reserves in USA, Canada, Europe 
and the entire Asia pacific. 
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3- 
PATTERN OF ENERGY CONSUMPTION IN IRAN                                          
Ahmad Emami Meibodi, 
Iran 

In this paper, using energy consumption patterns and related 
indices, relying on official statistics and information published by national 
and international competent authorities, is trying to present landscape 
pattern of drawing energy consumption and compared with several other 
countries world while the descriptive analysis of the factors of energy 
consumption pattern of different countries in successful energy 
management strategies in the proposed reform model and to achieve 
optimum model is presented.  
Key words: pattern of consumption, energy carriers, its economy, per 
capita energy consumption, energy intensity. 

 
4-   
RENEWABLE ENERGY SEMANTIC WEB ONTOLOGY 
DECISION SUPPORT SYSTEM                          
F.H. Abanda, and J.H.M. Tah 
Oxford Brookes University,UK 

The impacts of climate change are now too-well documented to be 
disputed. Though the greatest share of causes is from the developed 
countries, its impact is being greatly felt by the developing countries 
including Sub-Sahara Africa. One of the sectors being hit by climate 
change impacts is the building industry. Based on the importance the 
building industry in the economy of most nations, international non-profit 
governmental organizations and government are increasingly advocating 
the utilizations and application of renewable energy technologies in 
housing development projects.  However, there are currently an 
overwhelmingly large number of renewable energy technologies that are 
applicable to the building domain. These technologies are already 
available in different international markets in the developed world. With 
continuous pressure from international organizations for the mitigation of 
climate change impacts and the business opportunities involved in climate 
change technologies, there has been a significant growth in the renewable 
energy markets in the developed world. Like most emerging technologies, 

there are already being transferred to Sub-Sahara Africa through different 
mechanisms by different stakeholders.  In Sub-Saharan Africa, many 
governments are overwhelmed with the share number of stakeholders, 
different technological brands, and the characteristics of the different 
technologies flowing into their respective territories. This condition is 
further exacerbated by the fact that the renewable energy technology 
domain is generating a huge amount knowledge hindering the up-take of 
these technologies. Various governments in Sub-Saharan Africa and 
potential users do not have a systematic way of accessing this information 
and knowledge in a manner that can allow them to explore the many 
alternatives in different building projects, that meet a wide variety of 
customer choices and to select the best options. Therefore it is necessary to 
developed decision support systems with easy graphical user interfaces 
which can facilitate the selection of the best options of renewable energy 
technologies in building projects. Currently, the most common graphical 
user interfaces are developed using Excel spreadsheets (Attalla and 
Hegazy, 2003) and Web-based applications (Jui-Sheng Chou, 2009). 
However, the fundamental back-end technologies of Excel and current 
Web technology does not provide them with capabilities to manage 
renewable energy technology information. For instance, most Excel 
applications are local-based on individual computers, and cannot easily be 
shared with other partners. Similarly, although the current Web 
technology can be used in sharing information, it is still very primitive in 
this process. This is because the current Web technology is built using 
HyperText Markup Language (HTML) languages.  One of the 
disadvantages of HTML is that it is only suitable for structuring 
documents by humans and not machine-processable. For instance, 
undertaking searches about a bird OWL will yield Web pages with about 
information about OWL as a bird and also OWL as an ontology web 
language. This is quite tedious and multiplies one’s chances of errors. 
Interestingly, Semantic Web technologies, the next generation of the Web 
technology, can be used to contribute towards overcoming these 
limitations. Semantic Web technologies can considerably improve 
information representation, sharing and re-use (Tim et al., 2001). The 
development of an efficient Semantic Web repository depends on the 
underlying knowledge representing the domain for which the Semantic 
Web is about. Representing domain knowledge using ontologies is the 
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kernel of a Semantic Web repository and the first step towards building an 
efficient Semantic Web repository. Cognizance of the hugeness of the 
different technologies in the Semantic Web technology domain and the 
fact that it is an emerging technology, this paper will focus on presenting 
an innovative approach using ontologies in modelling renewable energy 
technology in housing construction projects. 

The objectives of this paper are: 
- To undertake information and knowledge acquisition on emerging 
renewable technologies, and systems for sustainable housing development 
using Semantic Web techniques; 
- To develop a knowledge-based repository for managing such information 
and knowledge. 

An object oriented approach methodology will be used consisting of 
knowledge acquisition, knowledge representation, through the 
diagrammatic representation of objects and concepts in renewable energy 
technology. Simple Semantic Web languages such as EXtensible Markup 
Language, Resource description language, and Ontology Web language 
will be used in building a Web-based graphical user-interface which will 
be used in facilitate decision-making.   
References: 
1- Tim, B., Hendler, James, Lassila and Ora (2001). The Semantic Web. 
Scientific American , Vol. 284, No. 5. 
2- Attalla, M. and Hegazy,T. (2003). Predicting cost deviation in 
reconstruction projects: Artificial Neural Networks versus Regression. 
Journal of Construction Engineering and Management, Vol. 129, No. 4, 
405-411. 
3- Jui-Sheng Chou (2009). Web-based CBR system applied to early cost 
budgeting for pavement maintenance project, Expert Systems with 
Applications, Vol. 36, No. 2, 2947-2960. 

  
5- 
RENEWABLE RESOURCES, CAPITAL ACCUMULATION, AND 
ECONOMIC GROWTH 
Wei-Bin Zhang, 
Ritsumeikan Asia Pacific University, Japan, Jumonjibaru, Beppu-Shi, 
Oita-ken� 874-8577 Japan,  

Home Tel: 0977-73-9787; Office Tel: 0977-78-1020; Fax: 0977-78-1123; 
E-mail: wbz1@apu.ac.jp 

This paper proposes a dynamic economic model with physical capital 
and renewable resources. Different from most of the neoclassical growth 
models with renewable resources based on microeconomic foundation which 
neglect physical capital accumulation, this study proposes a growth model with 
dynamics of renewable resources and physical capital accumulation. The 
model is a synthesis of the neoclassical growth theory and the traditional 
dynamic models of renewable resources with an alternative approach to 
household behavior. The model describes a dynamic interdependence among 
physical accumulation, resource change, and division of labor under perfect 
competition. Because of its refined economic structure, our study provides 
some interactions among economic variables which are not found in the 
existing literature of economic growth with renewable resources. We simulate 
the model to demonstrate existence of equilibrium points and motion of the 
dynamic system. Our comparative dynamic analysis shows, for instance, that a 
rise in the propensity to consume the renewable resource reduces the national 
and production sector’s capital stocks, wage rate and level of the consumption 
good, increases the interest rate; reduces initially and then increases the capital 
stocks of the resource sector and the consumption and price of the renewable 
resource; increases initially and then reduces the stock of the renewable 
resource; redistributes the labor distribution from the production sector to the 
resource sector. 

 
6-                  
SMART GRID AND THE ROLE OF DISTRIBUTED 
GENERATION TECHNOLOGIES IN SUSTAINABLE ELECTRIC 
POWER SYSTEM 
Ahmad Zahedi, 
School of Engineering, James Cook University, Queensland, Australia 
E-mail: Ahmad.Zahedi@jcu.edu.au 

In the existing interconnected power systems, electricity is 
generated in large scale in central power stations and is delivered to 
customers via transmission and distribution networks. Generators in such 
system, which are controllable, must follow the highly-uncontrollable 
loads. These systems are characterised by structural weaknesses and 
environmental shortcomings, particularly in relation to security of supply 
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and climate change. These weaknesses include: power flow in one 
direction only, power system operation is mainly based on historical data 
and experience, overloads in the system is detected by the operators, 
rerouting of power flow in the case of overload is performed by the 
operators, electricity grid gives limited access for new power generators, 
utilities do not have sufficient information about the grid conditions; lack 
of enough flexibility to allow new generators, high power loss of the grid, 
high maintenance costs, etc. Thus, modern and smarter grids equipped 
with digital communications systems are needed to be able to better 
manage these issues. 

Smart grid is a combination of centralized and distributed power 
generations with more flexibility which allows multi-directional power 
flow. In such grids, consumers of electricity can become producers of 
electricity. Grid is open for all types and sizes of generation including 
alternative sources. Using information technologies makes grid 
management easier and allows communications between power suppliers 
and consumers and power system operation will be based on real-time 
data. Future grid challenges will include integration of renewable sources, 
demand response, more reliable and high efficient power system with 
improved peak load shaving.  
The main objective of this paper is to review the characteristics and 
associated weaknesses of traditional grids and to highlight the 
opportunities and challenges that smart grid technologies can provide to 
make grid capable of working far more efficient. A further objective is to 
discuss the important role of distributed generation in relation to security 
of supply and stability of the smart grids. 

 
7- 
WIND FARM MICRO SITING USING FINITE DIFFERENCE 
METHOD 
I. Aminab, F. Junejoa and I. Haqa  
a Department of Computer Science SZABIST Karachi,  
b Corresponding Author imran.amin@szabist.edu.pk 

For smooth and optimal operation of wind turbines the location of 
wind turbines in wind farm is critical. Parameters that need to be 
considered for micro siting of wind turbines are topographic effect and 
wind effect [1]. The location under consideration for wind farm location is 

Gharo, Pakistan. Several techniques are being researched for finding the 
most optimal location for wind turbines [2]. These techniques are based on 
linear and nonlinear mathematical models [3].  

In this paper wind pressure distribution and its effect on wind 
turbine on the wind farm are considered. The mathematical model being 
used in this paper is Finite Difference Method. Initially the concept is 
proven on MS Excel using Laplace equation. The Laplace equation is then 
discretized for finite solution. The wind pressure distribution is from left 
to right in figure 1 and the peaks shows high pressure points in a wind 
turbine. There are total of two wind turbines in figure 1 and figure 2. The 
effect of air pressure in mathematical model using finite difference method 
is later compared with computational fluid dynamics software. 

Keywords: Wind farm, Finite Difference Method, Wind turbine, 
micro siting, wind pressure 
References 
[1] Emilio Migoya et. al., ‘Comparative study of the behavior of wind-
turbines in a wind farm’, Energy, Volume 32, Issue 10, October 2007, 
Pages 1871-1885 
[2] Takanori Uchida, ‘Micro-siting technique for wind turbine generators 
by using large-eddy simulation’, Journal of Wind Engineering and 
Industrial Aerodynamics, Volume 96, Issues 10-11, October-November 
2008, Pages 2121-2138, 4th International Symposium on Computational 
Wind Engineering (CWE2006) 
[3] J.M.L.M. Palma, ‘Linear and nonlinear models in wind resource 
assessment and wind turbine micro-siting in complex terrain’, Journal of 
Wind Engineering and Industrial Aerodynamics, Volume 96, Issue 12, 
December 2008, Pages 2308-2326 
 
8- 
INCORPORATING COMMUNITY GOVERNANCE IN PLANNING 
DECENTRALISED SUSTAINABLE ENERGY SECURITY 
Diane Costello,  
Research Fellow, CSIRO Intelligent Grid Energy Transformed Research 
Project, Research Centre for Stronger Communities, Curtin University, 
GPO Box U1987, Perth WA, 6845, Australia 
D.Costello@curtin.edu.au 
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Climate change has focused global attention on reducing 
greenhouse gas (GHG) emissions, particularly through energy efficient 
technological innovation.  In Australia energy policy incentives include 
increasing the contribution of renewable energy sources along with energy 
efficient behaviours.  In Western Australia Energy Utility Western Power 
has embraced the principle of community engagement to inform corporate 
strategies toward sustainable green energy visions.  This paper evaluates 
the process of citizen involvement in promoting community acceptance of 
green energy technologies at the community level.  This qualitative study 
examines the role of community governance in planning the sustainable 
energy needs of regional communities. While it is promising to observe 
the emergence of flexible institutional responses to community energy 
visions, this energy governance network is a work in progress as it 
struggles to gain community consensus to site a small community-owned 
wind farm. To address community polarisation over the costs and benefits 
of community energy, attention must be paid to issues of inclusive 
representation along with mechanisms of accountability that assesses the 
social and economic impacts of green energy initiatives. This study 
highlights that an effective governance process would incorporate the 
principles of sustainability, procedural and distributive justice to enhance 
community transitions toward a more environmentally benign electricity 
system. 
Keywords: Decentralised energy, Community engagement, Deliberative 
democracy, Distributed renewable energy, Sustainable energy planning, 
Procedural and distributive justice, Community energy. 
 
9- 
CHALLENGES AND RISKS SURROUNDING ARAB PETROLEUM 
Hussein Abdallah,  
Expert in Petroleum and Energy Economics, Ex. 1st Undersecretary - 
Egypt's Ministry of Petroleum, Ex. Professor of Petroleum Economics - 
University of Kuwait, Egypt 
 
(Abstract in Arabic) 
 
 
 

10- 
RENEWABLE ENERGY: ACHIEVEMENTS AND POTENTIALS 
Satish N. Bande and Mayur M.Tajane, 
Jawahalal Darda Institute of Engineering & Technology, Yavatmal, India 
E-mail: satish.bande89@gmail.com , E-mail: mayur_chem@yahoo.com 

The potential of non-conventional energy sources is enormous as 
they can in principle meet many times the world’s energy demand. 

Renewable energy (non-conventional) sources such as small hydro 
power, biomass, wind, solar, and geothermal can provide sustainable 
energy services, based on the use of routinely available, indigenous 
resources. A transition to renewable-based energy systems is looking 
increasingly likely as their costs decline while the price of oil and gas 
continue to fluctuate. This paper discusses  the  potential  and  
achievements  of  non-conventional  energy  resources,  especially  small  
hydro  power.  It discusses about various non-conventional energy 
resources keeping in view the immediate requirements of having various 
advantages of these over conventional energy resources. 
Keywards: Non-conventional, Bio energy, Photovoltaic, Solar Energy, 
Geothermal Energy, Hydropower, Wind Energy, Clean Energy 
Technologies. 
 
11-       
GREEN MANAGEMENT PROJECT 
Davood Daneshg, 
Islamic Azad University (Yazd Branch), Yazd,, Iran 

According to 37% consumption of all produced energy in Iran and 
also an expense amount 30%  of  total country incomes in constructions 
with a 7%  annually growth of energy consumption rate, we decide to offer 
a project for the sake of consumptions optimizing. 

Official centers and governments allocated 70% of consumed 
energy only in their buildings and this belonged to incorrect using culture.  
Also a big lack for nonbeing a distinct system or bylaw is a main cause for 
wasting about 18000 million US dollars in a year. Hereby the necessity of 
this Project will be appearing when we compare energy consumption in 
Iran to the first world countries. 

Previous and new researches exposed that we can decrease about 
50% of these wasting; therefore Green Management Project established 
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with several clear goals such as; decrease of government current expenses 
and create a new policy for optimum consumption in sources with 
environmental conservation. 

In this project, by scholastic and accurate study on energy, water, 
power, fuel and paper consumptions, we’ve tried to manage usages in 
official and government buildings and their vehicles. 

Green Management Project by schedule educational program based 
on technical and engineering methods achieving success in government 
expenses decreasing. This project comes out from more than 1000 persons 
work hours and surely will be usable for the other countries. 
Keywords:  Energy Management, Government, Buildings, Consumption, 
Green Project. 
 
12. 
ENERGY SECTOR AND CLIMATE CHANFE 
M.N.H. Comsan 
Projects and Consultation Unit, Afaq Scientific, Cairo, Egypt 

Energy is a major drive of modern economic development. Energy 
systems are the basis for development of all human made activities: 
industry, transport, agricultures, health care, etc.  With the increase of 
world population, more energy is required to satisfy rising human needs to 
maintain welfare. Improving of living standards and prolongation of 
human life itself depends, in the average, on the energy consumption per 
person. Moreover global demand for energy grows as more developing 
counties enter industrial and service stages of their development.  

On the other hand energy systems are known to have their adverse 
effect on the environment: they are polluting air by fly ashes, their waste 
water discharges affect earth’s water basins, they inject toxic and green 
house gases in the atmosphere.  Green house gases are claimed to be 
responsible of earth’s climate change. Greenhouse effect is considered to 
be one of the most serious global hazards to the environment and the 
"Kyoto Agreement" stipulates that emissions of greenhouse gases must be 
reduced. Reduction of CO2 emissions involves considerable changes in 
present energy systems. 

The article aims at discussing the effect of energy sector on climate 
change. 
   

13- 
MERITS AND DEMERITS OF TOTAL SOLUTION “TURN-KEY 
SYSTEM” TO ENTER SOLAR CELL BUSINESS 
Yukihiko Nakata, 
Ritsumeikan Asia Pacific University,Japan 

Problem addressed knowledge of prior work 
 For environmental sustainability, solar cell industry rapidly is 

increasing the production and the market. So, many companies want to 
enter the solar cell industry. 

But, how to enter it without knowledge and experiences? 
Research methods 
One unique solution is “Turn-Key System (TKS).” The cases of 

TKS suppliers and users are researched. There is no research of TKS. 
Project undertaken 

(1)  Requirements of Turn-Key System 
The process days to make products are 30–60 days for semiconductor 

and it is a few days for a Liquid Crystal Display (LCD). However, the 
main process days are less than 1 day for solar cell. This short and simple 
process of solar cell can make the total vertical integration system to 
manufacture from glasses to solar cell module. This system is TKS. 
(2)  Suppliers of TKS  

There are some suppliers of TKS for thin film solar cell, such as 
Applied Materials in USA, Oerlikon Solar in Switzerland and ULVAC in 
Japan. 
 Applied Materials 

Applied Materials has TKS named “SunFab” for the single, tandem 
and triple type silicon film solar cell module. The headquarter is located in 
San Jose, USA. SunFab is composed of PECVD, PVD, Laser patterning 
equipments etc. Most notable feature is large glass substrate size, which 
area is 5.7 m2 and about 4 times of the competitors.  
 Oerlikon Solar 

Headquarter of Oerlikon Solar is located in Switzerland. Oerlikon 
Solar became top of sale ranking of the TKS in 2007 and 2008. It is 
including PE-CVD, PVD for TCO etc. One of the features is additionally 
including PVD system for TCO to reduce the cost. It supports 1.4 m2 glass 
substrate. 
 ULVAC 
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The headquarter of ULVAC is in Japan. ULVAC is covering the all 
type solar cell equipments, such as crystal, thin film and CIS (Copper 
Indium Selenide) type. In thin film solar cell system, its area is 1.5 m2.  
(3)  Merits and Demerits of TKS 

There are many merits for TKS users. They are easy to enter solar 
cell industry without knowledge and experience. They get the guarantee of 
performance and know-how of line management and quality control. This 
means full continuous support service from supplier. The demerits for 
TKS users are higher price and strong dependency on the suppliers. 

The merits for TKS suppliers are to create new user without 
experience, because they are new entrants. They can sell at higher price 
because of integration system and full supports. Also, they get the 
continuous customers because of strong dependency on supplier. 

 The demerits for TKS suppliers are larger efforts to educate to new 
entrants and needs to guarantee the solar cell performance. In addition 
they have a risk to leek the technology and the know-how.  
(4)  Relationship among Supplier and User of TKS 

During the factory design, the set-up and the state-up of the TKS, the 
user entirely depends on the supplier because of lack of the knowledge and 
the experience. After the beginning of the operation, the users are getting 
the experiences and the knowledge, and the dependency of the user on the 
supplier is reducing. But, some dependency remains because the 
maintenance including maintenance parts, the line management and the 
quality control are needed for the continuous operation.  

Therefore, the dependency among supplier and user of TKS is 
changing depending on the relationship. 

In fact, Applied Materials announced to stop to supply TKS to the 
market in July 2010. The users need to reduce the dependency on Applied 
Materials. 

Conclusions. 
TKS is the very unique solutions to enter the solar cell business 

without knowledge and experiences. But, the users and supplier of TKS 
need to understand the merits and demerits of TKS to use and the 
dependency on the TKS. 
 
 
 

14- 
ENERGY PERFORMANCE IN BUILT ENVIRONMENT: GREEN 
BUILDINGS CONCEPTS & STANDARDS 
Essam E. Khalil (F. ASME, F. AIAA, F.ASHRAE), 
Professor of Mechanical Engineering, Cairo University, Egypt, E-mail: 
Khalile1@asme.org 

To design an optimum HVAC airside system that provides comfort 
and air quality in the air-conditioned spaces with efficient energy 
consumption is a great challenge. This article evaluates recent progresses 
of HVAC airside design for the air-conditioned spaces. It has been found 
that, the experimental investigations should be considered in the new 
trend of studies, not to validate the numerical tools only, but also to 
provide a complete database of the airflow characteristics in the air-
conditioned spaces. Based on this analysis and the vast progress of 
computers and associated software, the artificial intelligent technique will 
be a competitor candidate to the experimental and numerical techniques. 
Finally, the researches that relate between the different designs of the 
HVAC systems and energy consumption should concern with the 
optimization of airside design as the expected target to enhance the indoor 
environment. 

 
15- 
INVESTIGATION ON GASIFICATION CHARACTERISTICS OF 
DATONG COAL IN O2/CO2 MIXTURES BY RAPID HEATING 
Zhigang Lia, Xiaoming Zhangb, Kyuro Sasakia, Yuichi Sugaia and 
Jiren Wangb, 
aDepartment of Earth Resources Engineering, Kyushu University, 
Fukuoka, Japan 
bCollege of Resources and Environmental Engineering, Liaoning 
Technical University, Fuxin, China 

Nowadays global warming has become prominent; CO2 emission 
reduction is of great urgency. Current efforts of state-of-the-art power 
plants cover not only electricity generation efficiency, also more 
importantly low-emission technology for coal gasification combustion 
technology such as Integrated Gasification Combined Cycle (IGCC). 
Implementation of zero emission technology of coal combustion for 
gasification power generation technology including CO2 capture and 
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storage (CCS) technology at the scale needed to achieve a significant and 
meaningful reduction in CO2 emissions requires knowledge of the 
available CO2 storage capacity. According to statistics, in China CO2 
emission from fossil energy consumption accounted for about 19% of 
global CO2 emission, of which coal-fired power plants occupied about 
30% of China in 2005. Consequently, it is necessary to develop a new 
gasification combustion technology with IGCC for coal fired power plant. 
In this method, recycled flue gas is used to control the flame temperature 
and make up the volume of the missing N2 to ensure there is enough gas 
to carry the heat through the boiler. As a consequence, a flue gas 
consisting mainly CO2 and water steam are generated, thus 
CO2 can be easily separated by condensation. In addition, pulverized coal 
fired power plants could be the best candidates to install CO2 capture 
system, of which oxy-fuel or CO2/O2 combustion technology is one of new 
promising methods to approach the problem of CO2 separation. At 
present, Datong Tashan coal fired power plant in China is committed to 
develop innovative technology for coal gasification with CO2 and Oxygen 
combustion technology for CCS. The scheme is necessary for us to further 
understand physical and chemical properties of coal sample in a variety of 
temperature conditions and a CO2-rich atmosphere. The reaction 
characteristics of coal gasification in a CO2-rich atmosphere have great 
significance for the future of coal gasification power generation and coal 
seam underground coal gasification projects etc. 

The gases emitted from heated coal, such as CO, CO2, CH4 and 
other hydrocarbons have been studied. Authors also presented the 
experimental results on heating rate of coal in a CO2-rich atmosphere 
with thermo gravimetric-differential thermal analysis 
(TG-DTA), but temperature increasing rate was restricted less than 40 
ºC/min to increase temperature of coal samples. Even if O2 concentration 
in flow provided to coal sample is very low, amount of O2 gas is enough to 
react small mass of coal sample (around 30 mg) during its heating 
process. Thus coal oxidation before reaching a target temperature has an 
effect on the physical and chemical changes of coal against gas contents of 
atmosphere in the targeted temperature. Thus, it is required a method to 
increase temperature gradient or make shorter heating time. 

In this study, a CO2 gas laser beam was used to achieve rapid 
heating of coal samples within a short time in a looping system to heat up 

over the targeted temperature under different O2 concentrations (≤10%) 
by injecting Air, pure N2, pure CO2 or N2-CO2 (80%N2-20%CO2) 
mixing gases. In the experiments of laser device, concentrations of 
CO and O2 were monitored during the heating, because CO is important 
indicating or detecting substance to show a condition of coal in 
insufficient O2. Furthermore, the weight reduction ratio, Rm (%) of the 
coal samples after the experiments was measured against O2% in the 
atmosphere under various laser powers, PL (W), and its heatingtime. 
Results tested with laser device, coal weight reduction ratio and generated 
CO gas concentration are mainly dependent on coal temperature and O2 
concentration. 

For the case of 5%O2 concentration of environment around coal 
samples by injecting the N2-CO2 mixing gas, CO gas concentration 
generated with 2.5 W laser powers is close to that of CO2 gas injection, 
however, it is close to that of N2 gas injection for 10%O2. Based on the 
measurement results, a possibility has been shown to replace the action of 
N2 gas with CO2 gas for carrying the heat through the boiler to keep high 
temperature for coal gasification power generation. 
Keywords: coal gasification; CO2/O2 combustion technology; CO2 gas 
laser beam; rapid heating. 
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BIM FOR GREEN BUILDINGS 
Matjaz Nekrep Perc, 
Faculty Of Civil Engineering, University of Maribor Smetanova 17, SI-
2000 Maribor, Slovenia 
E-mail: matjaz.nekrep@gmail.com  Phone No. (+3862 2294 359) 

This paper describes our current work concerning the contents of 
construction product information and its use in different stages of building 
project and building maintenance from two specific points of view: 1) 
product model based building, 2) life cycle management of buildings. The 
objective of the work was to describe and define the contents of building 
product information needed from the view point of service life and life 
cycle design and maintenance of buildings. The paper discusses the 
contents, transfer and use of construction product information in different 
stages of building project and building maintenance. The subject is 
discussed and dealt with based on the premise that sustainable building 
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will significantly increase the needs of product specific information both 
in building processes as well as during the maintenance of buildings. 
Design for service life and sustainability requires new information 
including for example service life information and information on harmful 
chemicals and emissions. Design for service life and sustainability may 
also require detailed information about technical performance of products.  
Keywords: sustainable building, life cycle, product information, product 
model. 
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AVAILABILITY, RELIABILITY AND PERFORMANCE 
ANALYSIS OF A WIND FARM IN INDIA 
Iniyan S. 1  Joselin Herbert G.M, 2  Suganthi L3 and Ranko Goic 4 

1Institute for Energy Studies, Department of Mechanical Engineering, 
College of Engineering, Anna University, Chennai, India.  
iniyan777@hotmail.com    
2Department of Mechanical Engineering, Noorul Islam University, 
Kumaracoil, Thackalay, K.K.Dist. India.  joselindev@yahoo.co.in 
3Department of Management Studies, Anna University Chennai, India. 
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4 Faculty of Electrical Engineering, Mechanical Engineering and Naval 
Architecture,  University of  Split, Split Croatia.  rgoic@fesb.hr  

In this paper, the status like performance, reliability and various 
problems of a wind farm which is located at Muppandal, southern part of 
India have been analysed. This wind farm has 15 numbers of wind turbine 
generators (WTGs) of each 400 kW capacity and its annual average 
generation was 1.4 x 107 kWh.  The performance status such as technical 
availability, real availability and capacity factor for this windfarm were 
98.26 %, 83.06 % and 26.61 % respectively. The information from 
existing data of this wind farm was collected and reliability status like 
failure rate, mean time to failure, median, mode and reliability were 
calculated. The Weibull technique was carried out for estimation of 
reliability and the reliability results are presented. It also deals with Pareto 
analysis to classify the data and rank the categories of the failures in the 
descending order of their occurrences 
Keywords: Wind farm, availability, performance, reliability and weibull 
technique  

18- 
INVESTIGATING THE IMPACT OF HTS ON ELECTRICAL 
DISTRIBUTION NETWORKS 
Mustafa Ali Elsherif and Philip Taylor 
School of Engineering and Computing Sciences; Durham University,UK 

As electrical power consumption and transmission distances 
increase joule losses (I2R) in distribution and transmission networks 
become increasingly important, especially in large cities and urban areas. 
A major breakthrough is the discovery of new materials with significantly 
lower electrical resistance, particularly for conductors, and their potential 
to reduce joule losses in transmission and distribution networks. 
Furthermore, power demand in large cities is increasing each year [1]. 
Meeting such increases in power demand is challenging and expensive 
when considering conventional power system conductors, especially in 
cases where space to install new cables is scarce. Since High-Temperature 
Superconductor materials (HTS) have zero resistance when cooled to the 
boiling point of liquid nitrogen (77K) [2] interest in using these materials 
for transmission of power is growing rapidly. Cold-Dielectric (CD) AC 
HTS cables can deliver significantly more power (3-5 times or more) [3] 
than conventional cables and hence provide the opportunity to reduce grid 
congestion problems. Moreover AC HTS cables contain very low 
resistance; therefore they can reduce the joule loss which is incurred 
during transmitting power [4].  

This paper describes research carried out to investigate the impacts 
of superconducting power transmission on the real and reactive power 
losses (Qloss, Ploss), voltage change, fault levels (FL) for an existing UK 
low voltage (LV 6.6 kV) distribution network when Cold-Dielectric (CD) 
AC HTS cables are considered. Comparisons between the existing 
conventional power system and the one containing the superconducting 
cable are made and conclusions drawn regarding the likely impact of 
superconducting cables on the design and operation of future power 
systems. 

The first step was to build a model of the existing UK distribution 
network. The distribution network was modelled using IPSA software 
using the real parameters of each component of the network. The network 
consists of 55 loads, two transformers, one generator, (31.776 km) 
overhead lines and underground cables. Results regarding Power loss 
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(Qloss,Ploss), voltage drop and fault levels were obtained by applying 
different demands with different power factors: 0.98 lagging, 0.98 leading 
and unity. The analysis in this paper showed that AC HTS CD had several 
advantages when applied to a low-voltage distribution system. In addition 
the power losses in the network is significantly decreased when HTS CD 
cables are considered due to their very low impedance .Power losses in 
HTS CD cables were up to 20 times less than those in conventional cables 
and lines .Furthermore, the maximum voltage drop in the  low voltage 
conventional distribution network is 0.135714 per unit when the power 
factor is 0.98 lagging, while the maximum voltage drop in the 
superconductor distribution network for the same power rating and power 
factor 0.98 lagging as that in the conventional distribution network is 
0.0021 per unit. Implementing an AC distribution system with HTS CD 
cables results in AC power losses such as hysteretic losses and eddy 
current losses, however these AC losses are much lower than those 
resulting from conventional power system conductors [5]. However it must 
be noted that the fault levels in the low-voltage distribution network, when 
HTS CD cables are considered, are much higher than those from 
conventional distribution networks. The ration of the fault current in the 
conventional distribution network to that in a superconducting distribution 
network was 1:18. These higher fault levels arise from two sources. 
Firstly, HTS CD cables have very low impedances and secondly, low 
voltage will lead to high current but will it really lead to higher fault level. 
Operational low voltage distribution network when AC HTS CD cables are 
consider will need to use conventional circuit breakers for interrupting the 
fault current. There is another method to interrupt the fault current using 
superconducting fault current limiters. Several researchers believe that the 
AC HTS CD cables system will be one of the key technologies in this 
century for meeting future demand and feel that this technology has the 
potential to address the challenge of reducing the joule losses associated 
with power delivery.   
References 
[1] Yamada, Y, Masaharu.M, Kenichi, S., SEI technical review 65, 51-
59(2007). 
[2] Seong, C.K,Choi,J.W,Cho,H.J,Kwon,K.S, Ryu, B.T,Yu,I.K., IEEE 
Transactions on         applied  Superconductivity11, 2367 – 2370 (2001). 
[3] Jones, H., Energy policy 36, 4342– 4345(2008). 

[4] Mccarthy,J.M., IEEE Transactions on applied Superconductivity 15, 
2138 – 2141(2005). 
[5] Johnson, BK, Lasseter, RH, Alvarado, F L, Divan, D M, Singh, H, 
Chandorkar,  M C and       Adapa, R., IEEE Transactions on  applied 
Superconductivity4,115-120(1994). 
 
19-   
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L.Suganthi1, S.Iniyan2, Anand A. Samuel3, Maria Dicorato4 and 
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The development of any country depends on its energy utilization.  
Prior to the industrial era, renewable energy was being used to a large 
extent. Now with the advent of globalization, privatization and 
liberalization, the energy scene has changed. Commercial energy sources 
namely coal, oil and electricity are being used to a large extent. India 
being a developing country depends to a large extent on the commercial 
energy sources.  The energy consumption in India is increasing at an 
alarming rate.  During the early fifties 50% of the energy needs were 
being met by renewable energy sources. The percentage slowly decreased. 
Today around 90% of the energy needs in India are being met from 
commercial energy sources.  The commercial energy sources being used in 
India are coal, oil and electricity. This paper presents the consumption 
pattern of commercial energy sources over the past three decades. Also the 
rate of increase of energy price and gross national product in India is 
presented. The effect of various variables such as energy price, gross 
national product, population, gross national product per capita, energy 
price per capita on the energy demand is studied in this paper. 
Multivariate models are developed for forecasting coal, oil and electricity 
requirement in India. Comparison of the various models is made using 
mean squared error, regression coefficient (R2) and Durbin Watson 
statistic. The best fit is determined across the various models developed. It 
is found that for all three energy sources namely coal, oil and electricity, 
energy demand is a function of energy price and gross national product. 
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The coal, oil and electricity requirement in India for the next two decades 
up to 2030-31 is predicted using the best fit model. 
 
20- 
OPTIMAL ONLINE OPERATION OF RESIDENTIAL µCHP 
SYSTEMS USING LINEAR PROGRAMMING 
O.A. Shaneb and P. Taylor,  
Renewable Energy Group, School of Engineering, Durham University, 
UK 

Due to increasing concern about the depletion of fossil fuel 
resources and the environmental issues, especially global warming, using 
efficient energy technologies has become an essential. Micro combined 
heat and power (µCHP) technology is one of the attractive alternatives 
since it is a high efficient technology for generating both electricity and 
heat from a single fuel source. Many companies are developing this 
technology for residential applications based on either internal combustion 
engine (ICE), Stirling engine (SE) or fuel cell (FC) (Shaneb et al., 2010). 
Furthermore, many governments have encouraged householders to install 
µCHP devices by introducing some incentives such as feed in tariff 
scheme.  

This paper concerns with identifying the most appropriate 
operation strategy for operating a µCHP system, which can maximize the 
benefits of using this technology instead of using conventional operation 
strategies such as heat led operation strategy and electricity led operation 
strategy. Consequently, a proper tool for optimal operation of the 
residential µCHP system is required for the penetration of such systems.  

It is well known that both residential electricity and heat demands 
fluctuate daily and seasonally, which makes using of a predetermined 
operation strategy less beneficial since such operation strategy are blind. 
For example, using an electricity led strategy could lead to wasting of heat 
when there is no heat demand and the thermal storage device is full. As a 
result, using an appropriate operation strategy is expected to prove 
beneficial. Consequently, a robust technique for optimal operation of such 
a system is needed, which aims to optimally operate the µCHP system 
using the most appropriate operation strategy for operating such a system, 
rather than following a predetermined strategy such as heat led or 
electricity led operation strategies.   

LP has been used for optimisation of energy systems with different 
purposes and applications since it is capable for solving such problems. 
However, a generic online LP model for operation of the residential µCHP 
system in particular, taking into consideration of a back-up heater and 
thermal storage device, has not been developed yet. In addition, the 
influence of some emerging energy policies, such as feed-in tariff, carbon 
tax has not been considered. 
  In this paper, an online LP model for operation of a µCHP system 
has been developed, using the Matlab optimization toolbox. Given the 
dwelling’s forecasted energy demands, utility tariff structure, carbon tax as 
well as both technical and financial specifications of a residential µCHP 
system, the new model is capable to minimize the daily operation cost of 
such a system. Three scenarios have been investigated. The first one is the 
new feed-in tariff FIT scheme, which has been recently adopted in the UK. 
The second scenario is the trade of electricity. The third one is introducing 
a carbon tax. Sensitivity analyses have been conducted to understand the 
influence of some important key parameters on decision making regarding 
the operation of residential µCHP systems.  

Results have shown that LP operation strategy has the potential to 
significantly minimise operation costs against the conventional operation 
strategies in all the scenarios studied. Results have also shown that the 
savings in CDO due to using of the developed LP operation strategy would 
significantly increase when the price of exporting electricity is similar to 
the retail price. In addition, introducing carbon tax could maximise the 
benefits from using the developed online LP operation strategy. Moreover, 
LP operation strategy has proven a significant reduction in CDO when 
FIT scheme is applied.  
References 
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The solid fuel cell (SOFC) is one of the most promising fuel cells 
for direct conversion of chemical energy to electrical energy with the 
possibility of its use in co-generation systems because of the high 
temperature waste heat. Several cycle configurations have been analyses in 
the past and using several fuel cells in series and parallel have been 
suggested.  
      In this study, high temperature (HT) and intermediate temperature 
(IT) SOFC performances are evaluated using numerical models. The 
numerical models are built in Aspen customer modeller and integrated in 
Aspen PlusTM. Two types of cycles are compared: a combined cycle 
consisting of two stages of IT-SOFC and another consisting of a single 
stage of SOFC. In the combined cycle, the anode flows of the first and 
second stage fuel cell stacks are connected in parallel while the cathode 
flow is connected serially. The system consists of a SOFC stack, a 
combustor, a fuel compressor and air compressor, a gas turbine, and heat 
exchangers. A parametric study is performed to evaluate the effect of 
various parameters such as current density, cell pressure, total fuel 
utilisation rate and fuel recirculation rate. Moreover, the combined and the 
single cycles are simulated in order to evaluate and compare their 
performances.  
    The simulation results show that a single-staged IT/SOFC and a 
combined cycle of two-staged IT-SOFC have an efficiency of 60.5% and 
67%, respectively under standard operational conditions. In other words, 
the cycle with two stages IT-SOFC gives better efficiency than the cycle 
with single staged SOFC.  
 
22-               
CALOPHYLLUM INOPHYLLUM L. AS AN ENERGY SOURCE 
AND ENVIRONMENT FRIENDLY BIO-DIESEL 
A. E. Atabania*, A.S. Silitongaa,b*, H.H. Masjukia, T.M.I. Mahliaa and 
Irfan Anjum Badruddina 
aDepartment of Mechanical Engineering, University Malaya, 50603 
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bDepartment of Mechanical Engineering, Polytechnic Negeri Medan, 
20155 Medan, Indonesia 

Due to the concern on energy supply, security issues and more 
environment-friendly energy technology, a considerable number of studies 
have been published to study the potential of using renewable energy 
resources as substitutions for fossil fuels. Bio-diesel is one of these options. 
It can be used in the residential and transportation sector to recover fossil 
fuels. Bio-diesel can be produced through a series of physical and 
chemical processes. It can be blended in any proportions with mineral 
diesel to create a bio-diesel blend or can be used in its pure form. Bio-
diesel has properties similar to petroleum diesel fuels, it operates in 
compression ignition engine and essentially requires very little or no 
engine modifications. The advantages of bio-diesel are: high yields, high 
heating value, compatibility with diesel, better lubrication capability 
higher cetane ignition rating compare to petroleum derived diesel and 
more environmental sound. Production of biodiesel is also a proven 
technology with established commercialization activities. As such bio-
diesels from palm oil and jatropha oil are gaining worldwide acceptance 
as a solution to environmental problems, Callophyllum inophyllum L is 
one of the new possible resources of bio-diesel. It is also called kamani or 
nyamplung. Callophyllum inophyllum L is a non-edible oil and non toxic 
biodegradable and nonflammable with very high flash point, these 
characteristics have been proven to reduce green house gasses as well as 
mitigate their adverse effects on climate. In this paper, Callophyllum 
inophyllum L has been collected from Jogjakarta, Indonesia and presented 
as a potential source for bio-diesel production. Callophyllum inophyllum 
grows with medium-sized to large evergreen tree that averages 8–20 m 
(25–65 ft) in height and has a broad spreading crown of irregular 
branches. Currently, there is challenge of having high quantities of 
produced oil from Callophyllum inophyllum L that could be used as a bio-
diesel for CI diesel engines. It has been found that Callophyllum 
inophyllum L as bio-diesel resources assume high opportunity not only in 
terms of rescuing the national economy and development activities but 
also in the context of reducing pollution, therefore bio-diesel is expected to 
be a potential option that can ensure a continuity in fuel supply for 
transportation sector across the world. 
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Compressed air system consumes 50-60% of electrical energy in 
process industries. It is the most energy intensive utility among other like 
cooling and pumping. In many instances attention is focused on the 
efficient operation of air compressors and the compressed air treatment 
systems are mostly neglected on energy conservation measures. Among 
various compressed air treatment systems dryers are the main component 
consuming more energy as well as making energy loss.  A detailed study 
made on the compressed air dryers revealed that the desiccant type dryers 
causes energy loss of more than 70% over refrigerated air dryer. The 
annual energy loss due to compressed air purging is 176 MWH and for the 
same capacity refrigerated dryer consume only 46 MWH per annum. 
Therefore the selection of dryer plays a vital role in reducing energy 
consumption. The energy consumption of refrigerated air dryers can 
further be reduced by optimizing the after cooler – an air-air plate heat 
exchanger. In this paper a brief discussion is made on various types of 
compressed air drying techniques and the energy saving options available. 
 
24- 
EFFECT OF PARASITIC RESISTANCES AND DIODE IDEALITY 
FACTOR ON THE CHARACTERIZATION PARAMETERS OF 
PHOTOVOLTAIC MODULES: MATLAB SIMULATION STUDY 
H. M. B. Metwally, M. A. Farahat, and A. A. A. Mehrem, 
Electrical Power Engineering Department, Faculty of Engineering, 
Zagazig University, Zagazig, Egypt. 

This paper studies the effects of series resistance, parallel resistance 
and diode ideality factor on photovoltaic module characterization 
parameters (Isc, Voc, FF and η). Parasitic resistances and diode ideality 
factor of the solar cell have an adverse impact on the cell performance, as 

these parameters increase the power losses in the cell and hence decrease 
the cell output power, FF and cell efficiency. This study shows that Rs, Rp 
and n have a significant effect on the photovoltaic performance. Therefore 
this effect can't be neglected and should be taken into account when using 
photovoltaic modules in different systems and when analyzing the module 
performance. Also this is useful for modeling process of PV modules, as 
the results are helpful in obtaining the best parameters values which match 
the datasheet parameters. 
 
25-  
STRUCTURAL BREAKS, PARAMETER STABILITY AND 
ENERGY DEMAND MODELING IN NIGERIA 
Olusegun A. Omisakin, 
Department of Economics, Redeemer's University, Nigeria; and Center 
for Econometrics and Allied Research, University ofIbadan,, Nigeria.
  
          This paper extends previous studies in modeling and estimating 
energy demand functions for both gasoline and kerosene petroleum 
products for Nigeria from 1977 to 2008. In contrast to earlier studies on 
Nigeria and other developing countries, this study specifically tests for the 
possibility of structural breaks/regime shifts and parameter instability in 
the energy demand functions using more recent and robust techniques. In 
addition, the study considers an alternative model specification which 
primarily captures the price-income interaction effects on both gasoline 
and kerosene demand functions. While the conventional residual-based 
cointegration tests employed fail to identify any meaningful long run 
relationship in both functions, the Gregory-Hansen structural break 
cointegration approach confirms the cointegration relationships despite 
the breakpoints. Both functions are also found to be stable under the 
period studied. The elasticity estimates also follow the a priori expectation 
being inelastic both in the long- and short run for the two functions. 
 
26-             
INVESTIGATIONS OF MASS TRANSFER AND KINETIC 
EFFECTS DURING TRANSESTERIFICATION OF CANOLA OIL 
K. D. Pal and A. Prakash, 
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Transesterfication of a triglyceride (i.e. vegetable oil) with alcohol 
is commonly used to produce biodiesel. However, the triglyceride and 
alcohol phases are nearly immiscible and high degree of mixing is 
required to have a better contact between the reactants.  The kinetics of the 
system can be explained by three regimes: initial mass transfer controlled 
regime followed by chemical reaction controlled regime and final regime 
close to equilibrium. The initial lag is observed due to the immiscibility of 
oil and alcohol. A study has been conducted to eliminate the mass transfer 
control regime and reduce the reaction time by means of a new method 
developed for the transesterfication of canola oil and ethanol using KOH 
and NaOH as base catalyst. The kinetics of the reaction parameters of the 
new method were also studied and compared with available literature data. 
The new method gave good results as compared to the conventional 
method for transesterfication. The concentration of acylglycerols 
(triglycerides, di-glycerides and mono-glycerides) was quite low in the 
final product by applying this method. The quality and yield of biodiesel 
obtained by this were much better than conventional method in less 
reaction time. The new method developed is cost effective, compact and 
easily upgraded from conventional method. A pilot plant of 50L capacity 
has been developed to further demonstrate the benefits of new approach.  
Keywords: Transesterfication, Kinetics, Mass transfer, Biodiesel. 
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ENERGY FROM ETHANOL: EVALUATION OF GREENHOUSE 
GAS EMISSION FROM SUGARCANE UTILIZATION (CASE 
STUDY OF THE STATE OF MINAS GERAIS, BRAZIL) 
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The environmental constraints related to the explotation of fossile 
fuels, together with the current concerns regarding the massive production 
of hydropower lead to the convenience of searching alternative energy 
sources. In this sense the production of biofuels is experiencing an 
increasing trend under a global perspective (OECD/FAO, 2010). 
Countries like Brazil, which present large agricultural areas, are 
intensively researching the optimization of renewable energy from 

biomass. In Brazil sugarcane is one of the main raw materials for the 
production of ethanol. 
 
28- 
GREEN EVALUATION FOR AN EXPERIMENT OF HIGH-RISE 
APARTMENT BUILDING AS MAINSTREAM BUILDING 
PRACTICES IN EGYPT 
Usama Elfiky, 
Faculty of Engineering, Kafr Elshiekh University, Egypt 

Although there are many of environmentally conscious 
architectural works today, but most of the building designers prefer to deal 
primarily with small-scale buildings (low to medium rise) and often only 
in Greenfield, rural or suburban sites. All those large scale, high-rise or 
tall buildings located in dense urban areas are regarded as avoidable 
objects that consumes a lot of energy, uses huge amounts of materials, and 
produces massive volumes of waste discharge into the environment. 

This paper describes the process of evaluating an experiment of 
applying green architecture principles on high-rise apartment building in 
Egypt using both LEED rating system and GADS software. 

The paper concludes with a set of green architecture design 
strategies which easily could be applied in apartment high-rise buildings 
to be greener as the mainstream of building practice in Egypt. 
  
29- 
POTENTIAL ANALYSIS ON WASTE ENERGY MANAGEMENT 
IN LOW-CARBON DEMONSTRATION AREA KITAKYUSHU 
WITH GIS 
Ru Ye, Liyang Fan, Hidetoshi Fukahori and Weijun Gao, 
University of Kitakyushu, Japan 

Being an industrial city, in consideration of the low birth-rate and 
aging population, the city of Kitakyushu aims to construct a low carbon 
society with the establishment of a stock-society that combines industry, 
school, government and residential environment together. For the shortage 
of the world resource, it is necessary to put more emphasis on the 
construction of recycling-oriented Society in the world wide. The past 
social activity style of mass production, the volume consumption, and a 
large amount of wasting result in the depletion of natural resources and 
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the environmental pollution especially with the fossil fuel resource. Even 
worse is the problem of global warming caused by exhausting of heat-
trapping gas. These problems cause the obstruction of proper physical 
cycle in the nature and the large-scale resource collection, disrupting the 
nature far more beyond its capacity. 

This researches will take Kitakyushu as case study, firstly study on 
the current state of the energy system that used in the factories, the latest 
trend of waste heat treatment technology and management system and the 
trend of socioeconomic circumstances that hang to recycling society 
construction in Kitakyushu district. Secondly calculations are taken out on 
the energy consumption of the factories including electricity, hot water 
supply, cooling and heating. Correspondingly, the studies also calculate 
the waste heat and the related output. Lastly, taking industrial park as a 
whole system, the research will discuss and analyze the utilization 
potential with GIS technology. 
 
30- 
SOLAR PV A RELIABLE, COST-EFFECTIVE FOR BUILDINGS 
IN EGYPT 
Usama Elfiky, 
Faculty of Engineering, Kafr Elshiekh University, Egypt                   

Applicability of stand-alone photovoltaic (PV) cells in developing 
countries especially in Egypt is facing tremendous hurdles. Current 
barriers and constraints, which are making this applicability difficult at 
present, are studied. This paper discusses the different photovoltaic 
activities and projects in Egypt with emphasis on the life cycle cost of 
stand-alone photovoltaic (PV) cells which are mounted on building. 
Money return of installing PV cell for dwelling and office buildings is 
calculated. A comparison analysis between the costs of electricity supplied 
from PV cell and the national electricity grid of Egypt are conducted. The 
recommendation of the study is very beneficial for both Egyptian citizens 
and investors on building construction sector. 

 
31- 
FIVE PRINCIPLES FOR CREATING ENVIRONMENTAL 
REGULATIONS THAT WORK 
Thomas S. Mullikin, 

Moore & Van Allen PLLC 
The need to protect and preserve Earth’s natural resources is a very 

complex calculus when coupled with the competing need for a strong 
economy characterized by a low unemployment rate and a growing Gross 
Domestic Product. On the extremes, some are willing to risk damage to 
the environment on a global scale rather than chance slowing economic 
recovery, while others are willing to wreck the economy and economic 
security in the name of environmental protection. Can legislators and 
environmentalists deal with global climate change while balancing 
economic security considerations? Does history teach us anything about 
resolving this dilemma? 
 
32- 
A NEW INTELLIGENT RELIABLE ENVIRONMENTAL 
FRIENDLY POWER UNIT FOR SUPER YACHTS 
Ali Ibraheem, Ibraheem Hamid and Mohamed Adel, 
Marine Engineering Department, Faculty of Engineering, Alexandria 
University, Egypt 

The present paper proposes a new hybrid environmental friendly 
power unit that is especially suitable for multihull superyachts powering. 
The unit harvests solar/wind energy using a smart new scheme. The 
contributions of the new design that we propose may be summarized as 
follows. The first contribution is the special arrangement and positioning 
of the solar/wind harvesting systems. A solar panel is mounted on four 
hydraulic pistons that can be used to adjust its position according to the 
change in yacht position and the change in sun location throughout the 
day so as to assure maximum solar energy harvesting. A vertical axis wind 
turbine is used but in a unique newly proposed horizontal layout. The 
proposed positioning of the turbine is suitable its efficient operation and at 
the same time assures that the aesthetical aspect of the design as well as 
the comfort of the crew and passengers are preserved. In addition to that, 
an additional turbine is placed in between the multihulls (above the yacht 
draft) so as to assure maximal wind energy harvesting. The excess energy 
from solar/wind energy harvesting systems when available is stored so as 
to be used when both energy sources are lacking. This completely 
eliminates the need to resort to conventional diesel propulsion assuring a 
purely "green" design. Two possible storage choices are considered in the 
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paper. The first is using the excess energy to charge an array of batteries. 
The second choice is to use the excess energy to convert the water which 
results as a by-product from a fuel cell operation back to hydrogen and 
water. This hydrogen can be reused as a fuel for the fuel cell. The second 
contribution is an adaptive anticipatory fuzzy logic controller which is 
responsible for optimal power unit parameters adjustment and power 
budget management. The controller takes as input readings reflecting the 
current superyacht state (its position according to GPS readings, its 
velocity and direction), environment state (the GPS reading and time can 
be used to estimate the sun's position relative to the yacht, sensors are used 
to detect the wind speed and direction), current energy state of the power 
unit (current energy demand, current stored energy) and gives as output 
the suggested optimal harvesting systems parameters. Moreover, the 
controller is responsible for coordinating between the different harvesting 
systems as well as managing the demand/storage requirements. The 
advantage of fuzzy logic based control lies in its robustness against 
uncertainties which is typical of such energy harvesting systems and thus 
it can be used to assure reliable operation. The tuning of the proposed 
fuzzy logic controller parameters is a two stage process. First, the initial 
fuzzy controller parameters are determined based on the designer's 
experience and fine tuned using available data from system simulation. 
Second, the fuzzy controller includes a self-assessment module that 
evaluates the controller performance. A performance index is calculated 
and the controller parameters are re-tuned in order to maximize this 
performance index over time. An additional key feature of the proposed 
controller is its "anticipatory" nature. The controller does not issue its 
decisions based only on the current sensors readings which reflect the 
current state of the yacht within its environmental. Instead, its decision is 
based on the values of the sensors readings within a time frame (not just a 
single instant). The employed controller uses these values to anticipate the 
future yacht/environmental state and recommend a decision based on this 
future state. This overcomes the conventional latency problem (the 
inevitable delay between taking the sensors readings and adjusting the 
system to the recommended parameters values) and assures that the 
adjusted harvesting system parameters will match the correct 
environmental state and not an old earlier one. 

After explaining the basic design principles of the proposed hybrid 

power unit, its effectiveness is demonstrated through a case study. We 
present the full details of applying the proposed power unit design 
principles to design the power plant for a "quadramaran" superyacht that 
we call Ganaremos. The analysis of this case study proves that the 
proposed power unit is reliable, cost-effective, acceptable in terms of size 
and weight as well as being environmental friendly. 
 
33- 
AN INSIGHTFUL SURVEY INTO GREEN ENERGY BASED 
POWER PLANTS: THE CONCEPT, CHALLENGES AND 
RESEARCH-WORTHY SOLUTIONS 
Samar Raafat Amer, 
Marine Engineering Department, Faculty of Engineering, Alexandria 
University, Egypt 

Replacing non-environmental friendly power/propulsion systems 
(like diesel-based ones) with green energy-based systems is one of the 
most prominent current research topics. Despite the advances in this area 
of research, replacing diesel systems with green energy-based systems 
remains to be a challenge for large applications like large container ships. 
The aim of this paper is to offer the readers a survey of the current 
dominant green energy choices, highlight the challenges that face 
spreading their use in large scale applications as well as propose candidate 
solutions to overcome these challenges. The paper mainly focuses on 
wind, solar, biofuel, fuel cell, wave, marine current, and Stirling engine 
based system. The paper compares these systems with a conventional 
diesel engine that would be typically used in container ships mainly on 
basis of power/weight, cost/power ratios as well as reliability. As will be 
made clear in the paper, the grand challenges that hinder the use of green 
energy sources lie most probably along one of 4 tracks: size (weight and 
volume), cost, reliability and compatibility issues.     

To overcome these challenges, we propose solutions that make 
efficient use of artificial intelligence tools like artificial neural networks 
(ANNs) in the initial planning stage (together with multiphysics 
simulators) as well as in their management during their operation. 
Moreover, we discuss new efficient mechanisms for harvesting green 
energy from its sources that overcome the size and cost challenges. Some 
of the proposed solutions make use of advances in material science 
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technology (like smart materials). The goal of the paper is to convey to the 
reader that these proposed solutions if pursued and applied especially in 
hybrid totally green systems can indeed promote replacing diesel systems 
by green-based ones even in applications like container ships. 

In what follows we present examples of some of the challenges and 
proposed solutions that will be discussed in the paper. 

In the initial planning stage ANNs can be used with multiphysics 
simulators to help the designer choose the most appropriate green energy 
source or combination of green energy sources for a particular application. 
For example, data from locations in the vicinity of parts of the world were 
a large container ship is expected to be deployed can be fed to an ANN. 
These data may include records about weather, wind, waves collected over 
the years for area. Once the ANN is trained, we can feed it with different 
expected travel routes (temporal and spatial information) and it will give 
us the expected environmental conditions that will meet the ship. 
Afterwards, we have two choices to make use of this information. First, we 
can either feed it to an ANN trained based on data from existing similar 
green energy based system, so that it predicts to us the energy that will be 
available to harvest over the ship route. Second, we can feed the 
information to a multiphysics simulator to model the ship operational 
environment. The simulator can take into account the ship geometry, its 
speed and direction, the configuration and physics of the green energy 
harvesting mechanism together with the environmental status throughout 
the ship trips. Based in simulation results we can compute an estimate of 
the power that we can harvest from the different green energy sources and 
decide which source/combination of sources is suitable for us. 

Solar power is a promising green energy source that is usually 
harvested using photovoltaic cells. However, solar radiation is just one 
type of microwave radiation. A more general and efficient way of 
harvesting microwave radiations in general (not just those in the optical 
range) is using rectennas. Rectennas are antennas that receive microwave 
radiations and convert them to DC power. Several parabolic antennas 
located at ports can be used to transmit microwave power that is to be 
received by the ship rectennas. An ANN can be trained using data from 
multiphysics simulators such that it takes as input the desired power at the 
ship, its location (which can be known using feedback sent from the ship 
GPS), the channel status (which can be retrieved using a suitable test 

signal from the transmitting antenna) and give as output the transmitting 
antenna required input excitation (phase and frequency) and power level. 
Antennas also form an excellent method for wireless power transmission. 
The paper discusses how they can be used to efficiently fit ships within a 
smart grid paradigm. For a large ship with a hybrid green energy system 
on board, it is expected that at times there will be energy excess of the ship 
needs. This energy can be transmitted to stations on-shore, where it can be 
stored and used when required. More details are provided in the paper. 

As for wind energy, the paper discusses the possibility of using 
windbelts in place of conventional wind turbines. Windbelts are designed 
based on the principles that lead to the collapse of the famous Tacoma 
Narrows Bridge. If properly designed, they can lead to a wind energy 
harvesting system that is cheaper, more compact and as efficient as 
windturbine based systems. 

The great challenge that faces B100-based systems (100% pure 
biofuel systems) is their poor compatibility with current diesel engine 
systems. Thus, it is still more desirable to use hybrid fuels. The paper 
discusses how multiphysics- optimized fuel injection systems can be used 
to minimize the emissions from such systems assuring a better relation 
between such systems and the environment. 

Energy storage is another critical issue in the design of green 
energy systems based on sources with variable /intermittent intensity such 
as solar, wind, current and wave energies. The energy harvesting from 
these sources is rather stochastic. At sometimes there is excess energy 
while at others there may be a clear outage. Thus, it is desirable to store 
the excess energy whenever it is available. Conventional energy storage 
techniques that use fuel cells and batteries have considerable size/weight. 
Motivated by this, the paper discusses the possibility of developing more 
compact storage alternatives based on capacitance, inductance and smart 
materials principles. 

 
34- 
THE ROLE OF FACILITIES MANAGEMENT IN DELIVERING 
CARBON REDUCTION TARGETS  
Samantha Price1 & Michael Pitt2  
1Liverpool John Moores University 
2University College London  
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The subject area of the paper is energy management and 
sustainability. It focuses upon the facilities management (FM) involvement 
within this new role in the industry. 

The paper develops the level of understanding of the current 
position of FM and sustainable FM. The research establishes, through 
looking at a sample of FM companies and a case study investigation, the 
level of commitment FM is showing towards the sustainability agenda and 
the level of involvement in delivering energy reduction targets.  The paper 
uses a case study from a central London office building to examine some 
of the FM techniques that are currently employed to meet government set 
carbon reduction targets. 
 
35- 
ENERGY – ENVIRONMENT INTERACTIONS AND RIGHT TO 
LIFE 
Mr. Inaamul Haque and Ms. Mehreen Zubair 
Innovative Development Strategies Pvt. Ltd. Mr. Haque (senior 
Consultant), Ms. Zubair (research associate). Mr. Haque (adjunct 
Professor international economic law - punjab university, lahore) 

A colossal dilemma faced by developing nations is to achieve 
meaningful development to alleviate poverty in the shortest possible time 
and to ensure that in the process, quality of life not only for the present 
generation but also for the future ones is not jeopardized. This is especially 
true in the case of energy and environmental interactions where 
exceedingly intractable problems stem from a perpetually increasing 
demand for sustaining the momentum of economic growth; however the 
largest source of pollution is fossil fuel combustion. Clean and healthy 
environment is also endangered by electromagnetic field and host of other 
hazards due to setting up of grid stations or similar installations. 
Environmental policies and normal institutional mechanisms have not 
proven effective in striking a balance between the organized and visible 
pro energy minority and silent disorganized majority of citizens. In 
Pakistan the Supreme Court stepped in to make up for the policy and 
institutional deficit by establishing a nexus between the fundamental right 
to life and right to a clean and healthy environment. This paper explores 
how this creative response made through a dynamic interpretation of the 
Constitution by declaring that the right to life guaranteed in the 

Constitution of Pakistan encompassed the right to a clean environment. 
This path breaking decision can serve as a precedent for superior judiciary 
in other countries to protect environment in a situation where priority 
accorded to energy can jeopardize the overall quality of life. In other 
words, the potential of judiciary to play an active role in overseeing the 
process of achieving the trade-offs between human activities needs to be 
explored. 
 
36- 
LOCAL AIR CONDITIONING IN IRANIAN ANCIENT 
ARCHITECTURE: INTRODUCE THE MECHANISM OF WIND 
CATCHER (IN FARSI "BADGHIR") 
Hamid. Vaziri, Hooman Sobouti, Alireza Joze Piry, Houshang Sobouti 
and Hamid Eskandariyun,  
Islamic Azad University, Zanjan Branch, Iran 

Regarding the introduction of valuable elements, hot and dry 
regions of Iran noted that the Wind Catcher (in Farsi "Badghir") can be a 
significant element in this climate both in terms of performance and 
beauty. Architectural elements in constantly as an indicator element of the 
region are discussed. One can say firmly that the funnel as a symbol of 
Iranian traditional architecture in the heart of desert country has a 
presence. 

The categories range over almost the entire country in a warm and 
tropical in all towns and villages such as Yazd, Kerman, Kashan, gets, 
Fahraj and Khor. Although elsewhere in the country's modern systems are 
used, still wind catchers are used. 

In addition to the functional role of these elements in the desert, 
Wind Catcher aesthetic aspect is also important that forms such as 
squares, rectangles, triangles, polygons, circles and Chopoqy also be given 
regional climate study and research. 

Physical components of the division of a Wind Catcher, there are 
different theories. But what is certain is that mainly three parts can be 
introduced to it. About each of these in the original text will be discussed. 
Keywords: Wind catcher- shapes - Iranian srchitecture - Wind catcher 
aesthetic- dry regions.  
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37-                 
ENERGY AND EXERGY ANALYSIS OF A RAW MILL IN 
CEMENT INDUSTRY 
Mehmet Kanoğlu1,*, Adem Atmaca2, 
1 Department of Mechanical Engineering, University of Gaziantep, 27310 
Gaziantep, Turkey,E-mail: kanoglu@gantep.edu.tr 
2 Vocational High School of Gaziantep, University of Gaziantep, 27310, 
Turkey, E-mail:aatmaca@gantep.edu.tr 

Known energy sources have been exhausted rapidly nowadays and 
so, efficient and effective utilization of energy has started to gain a vital 
importance. For this reason, the collection and evaluation of periodical 
data concerning industry and other final energy consuming sectors are 
primary conditions in the determination of targets for the studies on 
energy saving. Energy consumption rates in Cement industry is so 
excessive because of the current processes which have been used for 
decades. There are no many improvements in processing techniques and 
that makes the cement industry one of the top two manufacturing industry 
sources of greenhouse gases. In this presentation, in order to improve the 
production process and find new ways to reduce energy usage, we study on 
the energy analysis and exergy analysis on one of the main energy 
consuming section of the cement factories. That is “Raw Mill” where the 
raw materials, such as limestone and kiln, are mixed in required 
proportions to form farine, then this semi-finished product of clinker 
grinded to 20 microns in the mill. All the analysis is completely based on 
experimental and real data which have been taken during a 5 years of 
period from a cement fabric which has a production of 1.4 million tons of 
cement per year. Finally, after all the analysis and investigations, the 
suggestions are made to enhance the process and alternative designs and 
alternative renewable energy resources are offered for the energy demand. 
Keywords: Cement, Renewable Energy, Energy Analysis, Exergy 
Analysis, Raw Mill, Cement Mill, Rotary Kiln, Thermo-economic 
analysis, Exergoeconomy, Solar, Wind. 
 
 
 
 
 

38- 
PRELIMINARY INVESTIGATION OF HIGH TEMPERATURE 
PARTIAL OXIDATION REACTION OF PRIMARY ALCOHOLS 
ON PLATINUM SURFACE AS AN EFFICIENT  RENEWABLE 
ENERGY SOURCE 
S. R. Atalla1, M.F. Elshahed2 and S.E. Shalaby3 

1 Department of Physics, Faculty of Science , Fayoum University, Egypt 
2 Faculty of Petroleum and Mining Engineering , Suez Canal University, 
Egypt 
3 Department of Textile, National Research Center, Egypt 

To investigate the partial oxidation reaction of primary alcohols on 
a platinum surface at high temperature, two metallic electrodes were fixed 
in the cover cap of an experimental Pyrex cell (with capacity about 200 
cm3 ), partially filled with primary alcohol .  A thin (several microns) 
platinum wire was connected between the electrodes above the alcohol 
level. Air was pumped in the cell by means of a small air pump at the 
bottom of the cell. 

 An adequate short AC current pulse was passed through the 
platinum wire. As a result, temperature of the Pl wire got high enough that 
it glows. Consequently, the oxidation reaction starts and the wire keeps 
glowing, as a result of the large amount of heat released. The resulting hot 
gases flew through a tube connected to the cover cap of the cell to a cooling 
system.   

Chemical Analysis revealed that the gases were a mixture of 
Aldhyde, CO2 and water vapor.   

With proper adjustment of   experimental conditions, temperature 
of the hot gases may reach 880-1300 C. This implies that such a device 
can serve as a quite efficient renewable energy source, with proper 
utilization of the thermal energy contained in the resulting gases. 
Moreover, a set of thermocouples can be placed in the cell to generate 
thermo-emf. 

The major part of this investigation was done with methyl alcohol. 
Nevertheless, comparison of the results obtained for other primary 
alcohols revealed that all primary alcohols have very close behavior.  

Such an arrangement has several advantages, first it is easy to 
control the conditions of the process. Second, the resulting aldhydes are 
highly valuable substances for several applications. Third, primary 



 22 

alcohols are a renewable source, of low cost and available in big 
quantities.  

 

 
 

The Experimental Cell 
 
39- 
POTENTIAL UTILIZATION OF AGRICULTURAL WASTES  
FOR CHP PRODUCTION IN EGYPT 
Ahmed Khozam, 
Ph. D. Energy Efficiency Improvement and Greenhouse Gas Reduction 
Project 

The potentials of combined and heat and power (CHP), or 
cogeneration, from agricultural waste resources in Egypt were reviewed 
and analysed in this study. Particular emphasis is given to the viability of 
agro-waste-based CHP projects, conversion technologies and anticipated 
barriers as well as required incentives to promote the implementation of 
such kind of projects. 

The quantity of agricultural wastes in Egypt is estimated at about 
22 million tonnes. These wastes are mainly: crops residues; rice straw 
(3.218 Mt), wheat straw (8.477 Mt), and cotton stalks (1.372 Mt), maize 
stalks (4.627 Mt) and process cane residue (bagasse) about 4.672 M tonne. 
Bagasse is mainly used in sugar mills for CHP production, to cover their 
seasonal demand of steam and power. Optimum operation of sugar mills 
as well as efficient bagasse utilization was analysed and presented in a 
separate study. 

Rough assessment has shown that Egypt has a considerable net 
available potential of crop residues for electricity generation, or CHP 
production. The present study indicates that the net available potential of 
these residues reaches approximately:   2.25 Mt of rice straw, 1.25 Mt of 
cotton stalks, 3.0 Mt of  maize stalks, and no available potential from 
wheat straw, since it is fully used for animal feed. The majority of these 
residues is concentrated in the northern part of Delta. 
Mainly two conversion technologies can be used for bio-energy: direct 
combustion and gasification. Direct combustion systems are by far the 
most common biomass fired technologies employed today.  
To examine the economical viability of biomass-based electricity and CHP 
generation in Egypt, two proposals for power plant construction are 
introduce. The first proposal is a 10 MWe power plant to be installed in 
Kafr El-Sheikh governorate and fired mainly with rice straw. The other 
proposed power plant of installed capacity 20 MWe to be located in Al-
Behera and fired mainly with cotton stalks. Analysis indicated positive 
economical viability and cost-effectiveness of both projects, assuming CHP 
mode of operation and a selling price of electricity equal to the retail price 
to industrial facilities (LE 0.2/kWh). The two modes of CHP production 
proposed for each project (one with 100% biomass and the other with 15% 
natural gas cofiring), resulted an IRR in the range 14.75% to 16%, and a 
payback period from around 2 to 4 years. 

The study discussed the main barriers and the measures to be taken 
to overcome them. Technical, financial, institutional and regulatory 
barriers have to be reduced, or eliminated, in order to promote the 
implementation of biomass-based energy projects in Egypt. 
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40- 
CONCENTRATING PHOTOVOLTAIC MODEL FOR LOW 
LATITUDE REGIONS 
Ahmad Zahedi, 
School of Engineering and Physical Sciences, James Cook University, 
Queensland, Australia, E-mail: Ahmad.Zahedi@jcu.edu.au 

The high cost of solar cells requires the use of concentrated sunlight 
to achieve a cost-effective solar energy technology. Concentrating 
Photovoltaic (CPV) technologies, which are characterized by high 
efficiency, low system cost, low capital investment, can play the role of 
major contributor to Australia’s future need for low-cost clean electricity, 
especially in the regions like North Queensland, where more than 80 
percent of solar radiation is direct radiation.  

The focus of this study is to model low concentrating solar PV 
system using cells and mirrors or lenses for different structure. The model 
will help to optimize the structure and maximize the electric energy output 
of the CPV. Computer simulation is developed to examine the operational 
issues related to efficiency loss due to thermal effects. 

 
41-   
SOLAR THERMAL ENERGY AND HEAT PUMPS AS A 
COMBINED SYSTEM FOR ENERGY SUPPLY OF BUILDINGS; 
ENERGETICALLY AND ECONOMICAL ASPECTS 
Salman Ajib,              
Ilmenau University of Technology Institute of Thermodynamics and Fluid 
Mechanics P.O. Box 100565 
98684 Ilmenau, Germany, Tel.: + 49/ 3677/ 69 1839, Fax: + 49/ 3677/ 69 
2411, E-mail: salman.ajib@tu-ilmenau.de 

The most energy demand for households is the one for heating and 
cooling of buildings. This amounts in Germany about 77% of 31% of the 
total energy demand. This demand has economical and ecological 
disadvantages, if the energy supply has been covered only through the 
conventional energy resources (oil, gas, coal). 

Another possibility is the supplying with solar thermal energy and 
heat pumps. The heat pump has the advantages, that the Coefficient of 
Performance (COP) is always > 1 and amounts 3 – 6 by electrical driven 

heat pumps. That mean for one kW needed drive energy; we gain 3 to 6 
kW thermal energy. 

By the combination of solar thermal energy and heat pump one can 
achieve an autarky heating and cooling system. The wok principle of heat 
pump is simply. It works in similar behaviour as the refrigerator but in 
this case the useful power is the condensation energy, instead of 
evaporation energy in case of refrigerator.  

The heat pump uses the ambient or the geothermal energy to 
evaporate the coolant in the refrigeration cycle and through supplying the 
compressor with electrical energy it will compress the coolant in a closed 
cycle. Through that the pressure and temperature of the coolant will be 
arise. The condensation energy (at condensation temperature and pressure) 
in the condenser of the heat pump can be use for heating of the buildings 
or for supply with hot water for washing or bath. 

The solar thermal energy can be used to cover the energy demand 
for heating or to drive a cooling system (absorption or adsorption 
refrigeration machines). 

The combination between solar thermal system and heat pump has 
enables to arise the effectiveness of the system, therefore such systems 
have many energetically and economical advantages against the 
conventional ones. 

In this contribution we are going to illustrate the energetically and 
economical perspectives of using of combined systems (solar thermal and 
heat pump) for heating and cooling supply of buildings, especially under 
consideration of Egyptian climate conditions. 
 
42- 
INNOVATION OF ADDING ADDITIVE TO BIO-DIESEL 
PRODUCED FROM JATROPHA CURCAS L. AS A WAY TO 
INCREASE CETANE NUMBER IN DIESEL ENGINE: A REVIEW 
A.S. Silitonga, A.E. Atabani, A. Ghofur, H.H. Masjuki, T.M.I. 
Mahlia, Irfan Anjum Badruddin and A.H. Sebayang, 
Department of Mechanical Engineering, University Malaya, 50603 Kuala 
Lumpur, Malaysia  

Jatropha Curcas L. is multipurpose plant that has a native 
distributional range in Mexico, Central America, Brazil, Bolivia, Peru, 
Argentina and Paraguay. Its oil can be converted to biodiesel through a 
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series of physical and chemical processes. It has been found that, Jatropha 
Curcas L. as vegetable non-edible oil can reduce the dependence on fossil 
fuels and mitigate the production of greenhouse gases emissions. Although 
the combustion of bio-diesel fuel produced from Jatropha Curcas L. 
releases carbon dioxide into the atmosphere, it does not add any net 
increase in carbon dioxide to the atmosphere as it releases the same 
amount that it has absorbed during the growing phase. Cetane number of 
bio-diesel produced from Jatropha Curcas L. is higher comparable to 
diesel and other edible vegetable oils, this makes it an ideal alternative 
fuel. Engine tests using bio-diesel from Jatropha curcas L. have been 
conducted across the world and indicated that little or no major 
modifications in diesel engines are necessary. The engine tests 
performance and fuel consumption were favourable. The tests further 
showed increases in brake thermal efficiency, brake power and reduction 
of specific fuel consumption. 
Generally, Jatropha oil with additive as opposed to diesel oil indicates that 
Jatropha oil has desirable physico-chemical characteristics to be used as a 
substitute of diesel oil. The purpose of this paper is to examine the 
possibility of blending biodiesel produced from jatropha oil with additives 
through an experimental investigation at the laboratory-scale. It has been 
found that, a significant improvement in the performance parameters and 
exhaust emissions can be achieved by the addition of additive to jatropha 
blends with biodiesel. Additives also have been found to increase Cetane 
number which is very vital to upgrade engine performance. Finally, it can 
be concluded that, having the accurate addition of additive to the Jatropha 
oil gives the optimal engine performance. 
Keywords: Additive jatropha oil, Cetane number, Diesel Engine, Biodiesel 
friendly. 
 
43- 
POWER LOSS EVALUATION OF HVDC AND DC HTS 
TRANSMISSION SOLUTIONS FOR ROUND 3 OFFSHORE WIND 
FARMS IN THE UNITED KINGDOM  
Mustafa Ali Elsherif, Professor Philip Taylor, Professor Damian 
Hampshire, 
School of Engineering and Computing Sciences and Physics Department; 
Durham University/UK  

The harvesting of wind energy resources is increasing as countries 
such as the United Kingdom attempt to decarbonise their electricity 
industry and meet the increasing power demand efficiently. Future 
offshore wind projects will increase the capacity and number of turbines 
with high wind farm power ratings in (GW). These future offshore wind 
farms will be located long distances (hundreds of km) from the shore [1]. 
By 2020, the United Kingdom plans to have increased the capacity of 
offshore wind farms to 25GW [2]. Therefore a future challenge will be to 
transmit large amounts of power over long distances with low resistance 
losses (I2R). The dominant source of resistive losses in conventional 
power systems occurs in the transmission system. These losses will grow 
as the distances bulk power is transmitted increases. A key research 
challenge is to cost effectively and reliably make use of new conductor 
materials with extremely low resistivity in order to eliminate/reduce the 
resistive losses present in conventional transmission systems. 

Since High-Temperature Superconductor materials (HTS) have 
almost zero resistance when cooled to the boiling point of liquid nitrogen 
(77K), interest in using these materials for the transmission of power is 
increasing significantly [3]. The main driver for using DC HTS cables as 
the transmission conductor in HVDC transmission systems is the zero 
resistance properties it exhibits. The power loss in a DC HTS cable is 
negligible when operated below its critical current[4],therefore they have 
the potential  to address the challenging of delivering a large amount 
power over a long distance in the future, for example  the UK Round 3 
offshore wind farms. 

This paper considers conventional high-voltage DC transmission 
technologies (HVDC) and DC superconducting transmission technologies 
and shows that they have the potential for use with the UK Round 3 
offshore farms in the United Kingdom. A comparison between HVDC and 
DC superconductor technologies highlights the challenges and 
requirements associated with each of these technologies in the context of 
the UK Round 3 offshore farms. Moreover, a comparison will be made 
between voltage source converter (VSC) based on DC superconductor and 
VSC based on  conventional HVDC transmission technologies in 
delivering 1.2375GW (from 165 Clipper Wind Britannia turbines of 
7.5MW capacity) from Dogger Bank  zone H3 offshore wind farm over a 
distance of 273km[4]. These comparisons focus on power losses and 
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economic aspects. These investigations were carried out using two IPSA 
models, namely the 275kV HVDC and 100kV DC superconductor 
transmission systems. 

The first step in the investigation was to build a model of a VSC 
based on HVDC transmission system and a model of a VSC based on DC 
superconductor transmission system. The models of HVDC and DC 
superconductor transmission systems were developed using IPSA software 
using the real parameters of each component of the network. Calculations 
of the power losses for the VSC HVDC and VSC DC superconductor 
systems were performed with different power capacities for the H3 
offshore wind farm of: 1237.4 MVA, 618.75MVA and 309.375MVA 
operating at unity power factor. 

The analysis in this paper shows that the DC HTS transmission 
system offers several potential advantages when applied to a low-voltage 
(100kV) transmission system. The power losses are significantly decreased 
when DC HTS cables are considered due to their zero resistance. Power 
losses in relatively low-voltage DC HTS transmission systems were up to 
80% less than those in conventional high-voltage DC cables. Moreover, 
DC superconductor technologies have the opportunity to operate at a low 
voltage (100 kV) while transmitting a large amount of power (2.5GW). 
This can reduce the cost of converter stations and transmission systems. 
They have the potential to operate at voltages as low as 30kV and 
therefore, they reduce the need for transformers in offshore wind farms. 
Although DC HTS have a number of attractive attributes, many research 
challenges remain to be addressed if they are to be adopted by the 
electricity industry such as the cost and complexity associated with the 
cryogenic cooling systems they require. In the future, DC superconductor 
transmission systems may become a viable option for the transmission of 
offshore wind farms. 
 
44- 
RAY TRACING TECHNIQUE ANALYSIS OF AN INTEGRATED 
COLLECTOR STORAGE SOLAR WATER HEATER 
Olfa HELAL, Bechir CHAOUACHI, and Slimane GABSI, 
Research Unit: Environment, Catalyzes and Process Analysis, National 
School of Engineers of Gabes, Tunisia 

 The production of hot water using solar water heater represents 
one of the most important applications of the solar energy. The quick 
evolution of modern technologies that use this energy drove to the 
development of several types of solar water heater systems. 

Among domestic hot water solar systems that can satisfactorily 
cover the need of about 100-200 l per day of hot water in the low 
temperature range of 40-70 °C, we find the Integrated Collector Storage 
(ICS) systems. These systems consist of one device with dual operation, to 
collect solar radiation and to preserve the heat of the water storage tank 
during the night. Based on this target, an integrated collector storage solar 
water heater with a compound parabolic concentrating (CPC) reflector was 
designed. This model consists of a single cylindrical horizontal tank 
placed in a CPC reflector composed of three parabolic branches. The 
system is designed with the intention to give the best annual solar recovery 
rate and avoid the extra thermal source of energy.The present work 
develops a mathematical model which allows simulating the reflection of 
direct solar radiation on the CPC reflector. Using analytical geometry and 
vector calculation, equations were evaluated for calculating the incident 
and reflected rays layouts on the collector. Visual Basic (Excel 
environment) program was developed for data generation and plotting the 
reflected rays at any instant.  
Keywords: Integrated Collector/Storage system, CPC, ray tracing 
technique, analysis. 
 
45-          
EXERGY ANALYSIS FOR EVALUATION OF ENERGY 
CONSUMPTIONS IN AN OLEFIN PLANT 
Changalvaie,A.A ; Feghhi,Sh, 
Chemical Engineering Department, Islamic Azad University, Omidiyeh, 
Branch,  I.R .of Iran 

Today, human demand for energy and advancement of new 
technologies on one hand, and limited fossil fuel resources on the other, 
has engaged human's mind more than ever to use the available energy 
more effectively and efficiently. Many researchers have been attracted by 
theoretical concepts such as thermodynamic laws in which terms like 
"max available work" and "energy loss" are discussed and formulated. As 
underground resources become scarce,   researchers tend to become more 
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interested in applying these theoretical concepts to practical situations in 
order to utilize the available energy more efficiently. Although energy 
losses can not be totally eliminated, due to irreversibility of processes, it 
can be reduced to some extent in many processes. 

The subject of present study is to evaluate the energy consumption 
and energy loss in various device and equipments such as pump and 
furnaces 
in a petrochemical complex and present practical solutions according to 
the results obtained in order to enhance the efficiency of the unit. 
In this article, exergy has been introduced as a criterion for energy 
evaluation and performance of various processes in the plant. 

The research method used includes preparation of a computer 
simulation of the unit in the steady state conditions, using "Hysys 
Software". 
Process Flow Diagram (PFD)of the unit was used and all the devices and 
equipments together with appropriate flow rates and compositions were 
included in the simulation to reach  close to the design conditions. All the 
devices and equipments in the plant, including 38 pumps, 6 compressors, 
39 heat exchangers, 14 towers and 2 furnaces were used in the study. 
Operational data for each device and equipment were used to calculate 
thermodynamic properties accordingly through the simulation obtained. 

The computer simulation was backed up by "Microsoft Access", 
which calculated and reported the results in terms of energy used in 
various conditions, as well as energy loss in each case.  According to the 
results obtained in this study, two groups of devices i.e, pumps and 
compressors were running close to the design conditions and the average 
percentage of energy losses were less than 1%. Towers’ performances 
were also satisfactory and energy loss was less than 3% on average, which 
may be easily reduced by changing some parameters as pressure and 
temperature. The heat loss in heat exchangers was averaged about 5% , 
which could be due to scaling, which is a common phenomenon in such 
equipments and may grow worse with time. Furnaces had the worst 
results, as their average performance deviated from design condition by 
13%, which might be due to a number of factors such as “wall damage”, 
”irregularity in flame” and also “ decoking process”. 

In this study a number of practical suggestions have been put 
forward to decrease the heat losses in the heat exchangers and furnaces by 
controlling the factors that influence the irreversibility of the process: 

To reduce and prevent scale formation, a number of methods are 
available. Chemical compounds may be added to the fluid flow to correct 
the common surfaces and affect or deform the scaling, which may be 
removed more easily. This method, however, creates additional costs and 
may involve environmental consequences. Mechanical methods, such as 
agitation may be employed to enhance the velocity of the fluids and in a 
bid to retard scale formation. 

For furnaces it is suggested that the percentage of “excess air” be 
monitored and controlled, feed to the furnace be preheated, burner flames 
be regulated and decoking schedules be performed in time. 

 
46- 
A HOLISTIC PERFORMANCE EVALUATION MODEL FOR 
ELECTRICITY DISTRIBUTION UTILITIES: A CASE STUDY IN 
TURKEY 
Serdar CELIK, 
Institute for Graduate Studies in Pure and Applied Sciences 
Department of Engineering Management Marmara University, Istanbul, 
Turkey 

Turkish electricity distribution sector have been privatizing over 
the last few years by transfer of operational rights of electricity distribution 
companies to private investors for a time period of thirty years. Various 
investors, most of them coming from non-energy businesses, have invested 
some billions of dollars to these businesses. The investors are supposed to 
make money out their investments by increasing the performance of the 
electricity distribution companies. However, a major challenge for them is 
the lack of a performance management framework tailored to electricity 
distribution industry in Turkey where they can make a snapshot of the 
current performance and address the gaps. A limited number of 
performance measurement studies have been conducted of electricity 
distribution in Turkish electricity distribution market in the past to explore 
performance measurement by input and outcome of original data. The 
examiners usually evaluate the utility performance by using the equal 
weights of performance criteria. Most studies do not consider the 
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importance degree of performance criteria. In fact, utility performance 
should be evaluated by applying the unique weights of performance 
criteria which can vary from one country to the other; highly influenced by 
local environment, characteristics and history. Once reviewing the related 
literature, it is evident that there has been a little research focus on 
investigating importance of performance criteria. The purpose of this 
study is to understand the importance and the priority of performance 
criteria in measuring an electrical distribution company’s performance in 
order to help investors and other players in electricity distribution market 
in Turkey in evaluating the performance of distribution companies more 
accurately and precisely. Based on reviewing previous studies and expert 
interview, related impact factors have been examined. A hierarchy table 
was designed and it was sequentially designed into the comparison format 
of analytic fuzzy hierarchy process (F-AHP) questionnaires. The sample is 
surveyed from energy experts who are experienced in electrical power 
distribution business. The results of data analysis indicate that, although 
the performance criteria have significant difference among various fields 
of energy experts, the finding of this study can provide a reference 
framework to investors and others players in privatizing electrical 
distribution market to evaluate the performance of electrical utilities. The 
framework helps them to make a snapshot about the current level of 
performance as well as to identify the potential areas of improvement. 
  
47-        
WI-TI: AN OPTIMIZED GREEN ENERGY FARM CAPABLE OF 
SOLVING EGYPT ENERGY CRISIS BASED ON WIND AND 
MARINE CURRENT ENERGIES 
Ahmed El-bastawesy, Islam Adel, Omar Fathi, Mohamed Fouad, 
Bassam Salem, Ahmed El-sayed, Ehab Eldin Heeba and Mohamed 
Refaa, 
Marine Engineering department, faculty of engineering Alexandria 
University Egypt 

Recently, the energy crisis in Egypt manifested itself through the 
blackouts that hit several locations in Egypt for several hours. Renewable 
green energy sources have been pointed out as a possible solution to this 
crisis. However, to date, the existing wind farms in Egypt fail to provide a 
true solution to the energy crisis. This is primarily to the limited energy 

that can be harvested from the wind and their intermittent nature. 
Motivated by these arguments, the present paper discusses a new energy 
harvesting system that combines wind, marine current and tidal currents 
to harvest a sufficient steady amount of energy capable of resolving the 
Egyptian energy crisis to a great extent and re-promoting Egypt role as a 
country capable of exporting clean energy to its neighbors. The paper 
starts by reviewing the geographical study that we conducted by contacting 
experts to decide upon a suitable location for the energy harvesting system. 
Our choice settled on Abu-Qir bay in Alexandria because it exhibits strong 
wind and marine currents throughout the year. Second, assuming that we 
want the energy harvesting farm to cater for the power needed by the 
Mediterranean Egyptian governorates up to the Gazza strip, we compute 
the required power to be harvested by the system. Based on the average 
statistics of the wind and wave energy records of the Abu-Qir bay and the 
power that our system should provide (an Elman neural network can be 
used to improve the accuracy of the prediction of the current and wind 
parameters based on existing records for different years), we compute the 
initial design parameters of the turbines and marine current harvesting 
systems. The initial system design is preliminary optimized based on 
physical insight gained from CFD simulations. The preliminary design of 
the energy harvesting system is passed to a multiphysics simulator to 
analyze and optimize its performance. Our optimization strategy has three 
key themes. First, based on an investigation of the performance curves for 
different design parameters, we choose a suitable problem specific 
compact objective function that converts the multiobjective optimization 
problem into a single objective one. For example, for the wind turbine a 
suitable objective function is maximizing the angle corresponding to the 
maximum lift to drag coefficients ratio. Second, we use a suitable 
compression technique such as artificial neural networks to project the 
high dimensional design vector onto a lower dimensional one that 
contains only the most relevant parameters that affect the system 
performance greatly. For example, the wind turbine blade shape can be 
represented using nurbs. However, the representation includes many shape 
parameters (optimization variables). It is well known that the increased 
number of optimization variables slows down the optimization procedure 
and makes it prune to trapping in a local optimum. Thus, if we instead 
train a neural network to take as input the nurb parameters and give as 
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output the corresponding ratio of lift to drag coefficients, the hidden 
neurons of such a neural network (which will be chosen to be much less 
than the nurb shape parameters) will serve as a compact representation or 
projection of the high dimensional design variables vector. If the neural 
network converges to a small error over the available training examples, 
this will indicate that the hidden neurons compact representation has 
captured the main aspects of the shape that truly influence the lift to drag 
coefficients ratio. Finally, our optimization strategy is a gradual strategy. 
We first start by simulating different systems with different design 
parameters. We shall call these "training examples". The value of the 
objective function corresponding to each of those training examples is 
computed. A neural network is trained to take as input the value of the 
objective function and give as output the corresponding compact 
representation of the design variables vector. This neural network will 
serve as an "optimizer" i.e. if it takes the desired objective function value 
as input, it will predict the corresponding design variables values. Based 
on our investigation of the objective function values for the available 
training examples, we set the goal objective function value to be only 
slightly better than that for the best training example. The neural network 
optimizer will be asked to predict the corresponding design variables 
values. The predicted design is validated based on CFD simulation and 
then it will replace the worst training example in the neural networks 
training database. The process is repeated but this time an improved value 
of the objective function is set as goal. These steps are repeated until no 
remarkable improvement in performance is achieved from iteration to 
another. 

The accuracy of the CFD simulations is enhanced by using models 
that study the laminar to turbulent transition instead of fully turbulent 
model. 
Sample design calculations and simulations will be included to verify the 
proposed design and its merits. In addition to energy efficiency and 
quantity of harvested power, issues such as cost-effectiveness and 
reliability are discussed. Moreover, a discussion of the structural design 
and optimization of the system in view of the environmental fluctuating 
load and the harvesting system weight and vibration effects is included. 
Emphasis is added on the importance of fine tuning of the system 
performance in a multiphysics simulation that takes flow and structural 

effects into consideration. Moreover, the stochastic nature of the operating 
conditions makes a Monte-Carlo simulation that simulates the system 
under various environmental conditions in the final fine tuning stage quite 
desirable to ensure that the system operates reliably under various 
operating conditions. 
 
48- 
NEW WAVE ENERGY HARVESTING MECHANISMS FOR 
FIXED AND MOVING FLOATING STRUCTURES 
Ibraheem Hamid, Mohamed Adel Taher, Ali Ibraheem 
Marine engineering department, Alexandria university, Egypt 

Sea and ocean energy come in a variety of forms such as marine 
currents, tidal currents, geothermal vents, and waves. Waves arise from 
the transfer of energy from the sun to wind then water. Solar energy 
creates wind which then blows over the ocean, converting wind energy to 
wave energy. Once converted, this wave energy can travel thousands of 
miles with little energy loss. Most importantly, waves are a regular source 
of power with an intensity that can be accurately predicted several days 
before their arrival. Furthermore, wave energy is more predictable than 
wind or solar energy. Motivated by these arguments, in this paper, the 
authors propose new wave energy harvesting mechanisms that can be used 
for both fixed structures as well as moving floating structures such as 
ships and yachts. The paper first gives a brief review of current existing 
wave energy converters which can be considered to be divided mainly into 
two categories. The first category is wind turbine based wave energy 
converters such as oscillating water column, and overtopping wave energy 
converters. The second category is buoy type converters such as float and 
tube type wave energy converters. Having discussed the advantages and 
disadvantages of the different types, we proceed to discuss the proposed 
modified mechanisms. The proposed modified mechanisms can be thought 
of as hybrid designs that combine the advantages of both wind turbine 
based and buoy based wave energy converters, while avoiding their main 
disadvantages. The mechanism for fixed structures is shown in Fig.1. (The 
mooring is not shown).     

 The mechanism consists of a suitable mass placed inside a floating 
box. A suitable mooring system is designed to restrain its movement and 
leave it free to move only in the vertical direction under the influence of 
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. 

waves. The floating box is attached to a piston to convert the motion from 
the floating box into a pressure applied to a fluid confined to a cylinder 
(b). The cylinder (b) is connected to another cylinder with smaller 
diameter (cylinder c) that contains a turbine. Thus, by pressurizing the 
fluid in the cylinder (b), the turbine in the smaller cylinder (c) is forced to 
move driving a generator that produces electricity. A typical scenario of 
operation of the system is as follows. When the floating box is at a wave 
crest, we have a suction case.  The fluid returned from the turbine returns 
through a valve and a small diameter cylinder. At a wave trough, the 
floating box moves downward, pressurizing the fluid in the cylinder. It is 
important to note the reason behind the diameter change from cylinder to 
cylinder. Note that increasing the diameter decreases the velocity of the 
fluid and increases the pressure. Decreasing the diameter of the cylinder 
after that converts the increased pressure to increased velocity in the 
cylinder containing the turbine. A set of valves is included in the 
mechanism to regulate the flow between the different cylinders. 

The steps of designing the mechanism can be summarized as 
follows: First, we estimate the design wave height (h) from statistical data 
from the site where we will apply our mechanism. Second, we choose an 
initial guess volume for the floating box.  

This initial guess can be changed if performance of the system as a 
whole is not satisfactory. We will make a rotating plate constructed on a 
bearing to provide maximum power.) Third, from the design wave height 
(h) and design volume of floating box, we will estimate the maximum 
force that can be produced. From this force, we will select the optimum 
diameters for piston and cylinder and diameter taper of the cylinder 
(change of diameter from cylinders a to b to c). Fourth, we estimate the 
maximum pressure. From this pressure, we estimate the optimum diameter 
for the turbine pipe to obtain an optimum velocity of the flow into the 
turbine. From this velocity we will estimate the rpm and torque output 
from the power turbine.  Finally, the performance of the mechanism is 
verified by simulating it using a computational fluid dynamics (CFD) 
simulator and investigating the characteristics of the flow computed by the 
simulator to estimate the efficiency and power harvesting capability of the 
proposed mechanism under different operational scenarios.  

The paper concludes by discussing a modified mechanism suitable 
for ships as well as discussing the required modifications to harvest 

marine current energy in addition to wave energy using the same 
mechanism. The discussion of the mechanism designed for wave energy 
conversion for ships will highlight how such mechanism can as well 
enhance ship stability.        

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. The proposed wave energy converter 
 
The results of the analysis of the proposed system for a case study 

will be included to prove the efficiency of the proposed mechanism and 
highlight its various advantages.    
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The voltage fluctuations and flicker caused by loads are depending 
on the impedance of the network. For a supply company or HT/LT 
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consumer, flicker estimation is one of the necessary tasks in assessment of 
emission level prior to connection of fluctuating loads. This paper 
suggests a method for estimating short time voltage flicker (PST) severity 
on a 22/3.3 kV network for supplying an induction motor bearing load for 
 the  municipal integrated water pumping system in which a discharge 
pump valve is varied according to the water requirements. Measurements 
are done at the point of the common coupling (PCC) to identify 
background voltage flicker levels and the contribution of the already 
operating induction motor. It analyses and compares performances of 
different flicker mitigation methodologies for this particular application. 
The impact of the line impedance X/R ratio on voltage flicker and its 
mitigation measures are also assessed. Here Matlab-7.01 is used to carry 
out the extensive simulation, which helps in  presenting the detailed 
results of all the voltage flickers compensating methodologies. 
 
50- 
CHARACTERIZATION OF THE PRODUCTS OBTAINED IN 
COAL PYROLYSIS: A CASE STUDY OF SOME PAKISTANI 
COALS 
Jan Nisar*, Niamat Ullah and Iftikhar Ahmad Awan, 
National Center of Excellence in Physical Chemistry, University of 
Peshawar, Peshawar-25120, Pakistan 

Pakistan has more than 185 billion tons reserves of coal giving her 
the seventh position in the list of twenty coal producing countries. 
Pakistan coal ranks from lignite to high volatile bituminous and thus 
offers a valuable raw material to be used for power generation in view of 
the current shortage of electricity and frequent power outages. It can also 
replace kerosene, natural gas and firewood as domestic fuel and thus save 
the gas reserves and precious forests wealth from further depletion. Top 
Seam Sibi and Sore Range Quetta are among the few coal fields located in 
Baluchistan, Pakistan. 

 
51- 
CO2 EMISSION FROM BUILDINGS AND MITIGATION 
COUNTERMEASURES IN CHINA 
Hexiang Xu1 and Weijun Gao2, 

1Master candidate, Department of Architecture, University of Kitakyushu, 
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2Professor, Department of Architecture, University of Kitakyushu, Japan 

With the improvement of people's living quality and the 
acceleration of urbanization process, So many buildings should be built 
and there is an increase in China's residential buildings energy 
consumption. Up to 2020 year, the total energy consumption in China's 
building will reach to 11 hundred millions and the carbon-dioxide 
emissions will become the most in the world. Climate change and carbon 
dioxide emissions have attracted worldwide attention, and our country has 
a challenge to develop low-carbon economy. The definition of low-carbon 
economy is the green ecology economy and during the process of 
economic development, carbon discharge, the ecological environment 
price and the social economy is lowest cost. Developing low-carbon 
economy, it is our country’s responsibility to protect the environment and 
to finish the goal of energy saving demand. On the other hand, it is the 
best way to adjustment economic structure, improving the benefit of 
energy use. So&#65292;it is very important to master CO2 Emission from 
the buildings of China. 
 
52-     
THE INTRODUCTION AND OPTIMIZATION OF DISTRIBUTED 
ENERGY RECOURSE SYSTEM IN A LOW-CARBON AIMED 
SUSTAINABLE “COMPACT BLOCK” 
Liyang Fan, Weijun Gao and Zhu Wang, 
The university of KItakyushu, Japan 

Accompanied by the global economic development and 
industrialization, the energy crisis is the issue that been discussed for 
many years. Lots of researches have been done to reduce the energy 
consumption and CO2 emissions, but most of them concentrate on the 
technical way for a single building. Recently, Japan has established 
“environmental model-city” system, including the construction of low 
carbon demonstration areas, which shows a divert emphases on a larger 
scale to explore if the urban form could enhance the opportunities for 
more sustainable development. The city of Kitakyushu is one of them. 
Used to be an industrial city with heavy pollution, the city of Kitakyushu is 
devoted a lot to recovery the environment and till now have already 
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occupied the leading position. In consideration of the low birth-rate and 
aging population, the city of Kitakyushu aims to construct a low carbon 
city with the establishment of a stock-society that combines industry, 
school, government and residential environment together. The whole 
project, making full use of modern technologies, constructing multi-core 
city form, multi-utilizing the unused and renewable energy, reduces the 
co2 emission. 

The construction of low carbon demonstration block is one of the 
most important tasks, which impact the city structure, acting as a testing 
ground to the energy system and sustainable building technology. Yahata 
Higashida is one of the low carbon demonstration areas in Kitakyushu. 
Following with the concept of “compact city”, different functions such as 
commercial, museums and apartments are introduced into this area, the 
shrinking industry site. In these new constructions, the latest technologies 
are induced to improve the energy supply efficiency, reduced energy using, 
lower the CO2 emission as well as the utilization of the waste energy. 
Some eco-friendly distributed energy systems have been installed using the 
renewable energy, including PV system, Fuel cell, Hydrogen and gas 
engine. This research firstly calculates the energy consumption of each 
function, and induced small-scale co-generation energy systems in 
consideration of the energy consumption patterns for between different 
functions. Then theoretical studies and computer simulations are carried 
out to increase energy efficiency by optimizing the energy system 
considering at the scale of the overall site development and individual 
dwellings. 
Keywords: Distributed Energy Resource System, Low Carbon, energy 
consumption, eco-friendly 
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SMART METER FOR A SMART GRID 
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We propose to prevent theft through our meter: 
1) Partial Earth Fault- We can monitor both live and neutral 

currents. In this type of tampering the load is connected between line and 
ground instead of neutral. Hence there will be a faulty metering condition. 
The firmware constantly monitors current flow in both wires and signals 

an earth fault if the magnitude difference between the two exceeds a set 
value. The value may be set as 5-7.5%, and can be easily adjusted in the 
source code. When ever such condition arises an alarm is raised and 
indicated to the utility or the supply is interrupted at the meter until the 
situation is rectified. This techinique also applies to condition where phase 
and neutral wires are swapped. 

2) Reversed Current Condition- A reversed current condition means 
current in one or both wires is flowing in the wrong direction. As a 
consequence, active power readings will have the wrong sign. The 
firmware activates the reversed current indicator when any of the two 
currents has a sign opposite the one expected. The reversed current 
indicator is set during initialization, but is soon cleared, provided currents 
in live and neutral wires flow in the correct direction. The firmware 
always uses the absolute value of active power for driving the energy pulse 
and the direction of current therefore has no effect on accuracy. 

3) Magnetic Interference – Generally the motive behind this method 
is to saturate the core of the sensors or distort the flux in the core so that 
output is erroneous. This effectively results in less billing. This is done by 
using strong magnets. But in the case of rogowski coil where there is an 
air core. Unlike an iron core, the air core doesn’t saturate in the presence 
of a large permanent magnet. Hence we prefer to use the Rogowski coil as 
the current sensor by owing to its relative advantages. 

4) To detect the location of theft we use the concepts of Networked 
metering and software designed at the data centre which receives, 
organizes and analyses the data from each individual meter. 

Currently metering is done at DT (distribution transformer) and the 
variance is checked with the sum total of all the individual meters the DT 
is supplying. *An average 250-300 houses are supplied from a DT. The 
variation among DT meter reading and the sum total of individual meters 
gives us the magnitude of theft involved but that information is useless in 
identifying the theft as the thieves are in between 300 houses. As is it 
known that theft can only be detected from out side, We propose to use a 
mid-level metering scheme between the DT metering and the consumer 
metering. If we install a common meter for 20-25 houses, we can obtain a 
much higher probability in detecting a theft and catching the culprit. The 
sum of individual meters is compared with the reading of the common 
meter and the variance is found out, if it does exceed a given window then 



 32 

a suspicion alarm is triggered. The range or limits of the window are 
accounted for line losses. The magnitude of variance is considered as a 
priority when multiple alarms are to be considered (i.e. the area where 
more theft is occurring is given more priority for inspection). 

5) Implement a switch which indicates seal tampering or 
mechanical meddling (meter cover). Other minor cases of theft involved 
destroying the meter, in such cases it is not detected until the end of the 
month when the meter reader notices it. Then the meter is sent for 
inspection to a laboratory to find when the customer is involved in its 
tampering or not. When found guilty the consumer has to pay for the 
damaged period which is estimated from his previous billing information. 
Here we propose an optical switch in addition to a mechanical seal. In this 
mechanism a light source and a photodetector are strategically (near the 
seal) placed such that when ever there is a mechanical tamper there will 
be a change in their orientation. In such occurance an interrupt will be 
generated immediately to indicate that the seal has broken. The utility can 
immediately send a team to investigate or use the kill switch provided in 
the meter we propose to disconnect the consumer. 

6) Partial Bypass: This problem arises when the consumer connects 
a few power intensive appliances before the meter and remaining loads are 
connected normally. In this case the meter reads data which shows only 
those loads which are connected after the meter. We propose a study of 
energy consumption data patterns. The purpose is to identify normal and 
abnormal usage patterns. Unique consumer types and their usage data are 
captured, catalogued and compiled. The data includes installed capacity, 
revenue, square footage etc. This intelligence is encapsulated into software 
models and used at the data centre to detect theft. This is how it works: 
For example it can tell when ever a flat’s usage in an apartment (where 
most flats in an apartment have common load structure) is too low in 
comparison with other flats in the apartment with similar profile. When 
many such instances are recorded then an alarm can be raised for further 
investigation. The algorithms used in the system are made to be self-
learning such that it can discriminate between a real and false theft. The 
statistics of the success and failure of the alarm reports are stored in the 
database and are given weightage in future while making decisions. 

Communication According to Load Generation Balance Report for 
2009-10 released by Central Electricity Authority, “The eastern region 

will be surplus in energy to the extent of 2.4%. All other regions will face 
energy shortage varying from 7.7% in the northern region to 15.2% in the 
western region. The peak shortage will prevail in all regions varying from 
6.3% in the eastern region to 15. 5% in the northern region.' The most 
substantial way to solve the energy crisis is by reducing demand. We don’t 
realize that energy usage is actually spending money. People are not 
conscious of this while switching on the A.C for longer periods or using 
geysers etc. People only see the bill end at end of the month and wonder 
when and where have I wasted so much money. In our system we propose 
to update the consumer on a daily/hourly basis of his energy consumption 
through his mobile phone thus making him conscious of the power 
consumption of appliances and this awareness itself would go a long way 
in making him feel more responsible and motivate him to take corrective 
action. Our Systems basically consists of a GSM modem which is already 
present for communication purposes with the utility centre. It is 
additionally programmed such that the mobile no of the consumer is fed in 
to it. The communication module is used to interact with the consumer. 

Meter-Consumer communication functionalities: 
1) Messages regarding the usage or consumption of power can be sent to 
the users mobile. 
2) The duration or window of observation of consumption can be set by the 
consumer himself, as we provide him the flexibility of customizing his 
own time periods of monitoring the usage. 
3) Other than the customized reports, the consumer will also be provided 
with daily charges and monthly charges. These are very much analogous 
to a cellular phone reports. 
4) The consumer will also be updated about the time of use tariff so that he 
can adjust his consumption accordingly. This feature proves to be very 
useful in load shaping and reducing the burden during the peak hours. 
5) Other than these features the consumer can also be informed about the 
power cut timings in prior. 
6) Prevention is better than cure. We implement this by warning the 
consumer when he has reached an upper limit of power consumption. The 
limits are set by the average consumer. 
7) Consumption of the consumer in a particular hour. A GSM device for 
communication purposes and a switching device (Power Electronic 
switches or Electromagnetic relays) interrupting the power supply. This 
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system can be used to disconnect the power supply to the house in case of 
non-payment of electricity bills or any other testing purposes. 

Meter-Utility communication functionalities: 
1) Billing information can be sent to the utility at frequent intervals. The 
frequency can be programmed by the utility. 
2) Any theft or tamper detection information can be sent to the utility for 
further examination. 
3) The utility can program the meter and feed it with the tariff slab rates, 
and time of use tariff information. So that the consumer can be aware of 
the costs. 
4) The power supply can be remotely disconnected by the utility for 
servicing or other test purpose. 
5) The power cut duration timings are fed in to the meter in prior. 
Meter Design ADE 7169. Since most of the connections given to 
residential customers are single phase. Hence all our designs are based on 
single phase metering. The fundamental block of our system is a digital 
energy meter. For our design we are using a single phase energy 
measuring IC ADE 7169. Conclusion: There exist no feasible methods to 
detect the meter bypass method of theft. We have a solution to this and 
owing to the monetary implications of this solution we are in the process 
of patenting it. 
 
54-  
ENERGY MANAGEMENT AND SUSTAINABILITY ENERGY 
ECONOMICS 
TRAN Thanh Tu, 
Department of Urban and Environmental Engineering Graduate School of 
Engineering, Kyoto University, Japan 

Socioeconomic and energy scenario development in Asia 
- In supporting research on the socioeconomic implication of energy 
policy, data of future scenario is needed. Currently, most of developing 
countries in Asia do not have concrete targets for energy development 
rather than their main focus is economic growth. However, under natural 
constraints, especially energy resources, these countries must develop their 
own pathways in order to achieve socioeconomic targets without 
compromising the environment and limited available resources. 

- Since this study covers 15 countries/regions in Pan Asian Pacific, a 
systematic data management is very important in order to develop a 
standard procedure among countries, references, and parameters. 
Therefore, we focus on developing the methodology for scenario 
development of a nation, including database preparation, data 
complement, and scenario analysis and pathway.  
- As this study is expanded to other researchers in study areas, coding 
system is very important for a systematic procedure. It includes codes and 
formats for countries, references, and parameters. First, the social 
indicators include population and employment. Second, economic 
indicators include GDP (Gross Domestic Product), import, export, 
transportation, and housing/building. Third, energy indicators include 
energy consumption, energy potential, and electricity generation as well as 
consumption. More indicators might be considered depending on the data 
availability of each country.  
- The coverage years are from 2000 to 2050, in which 2005 is chosen as 
base year. Database will be conducted from (1) collected national statistics 
for historical data (for years 2000 to 2009 or 2010) and from (2) reports of 
various organizations, both national and international (for years after 2009 
or 2010); to gain national future socioeconomic and energy/power 
development targets. 
- The estimation process includes two main steps. Firstly, the scale index 
is developed. Lately, the scale-based linear complement uses this scale 
index to estimate the full-trend scenario for other parameters. The GAMS 
(General Algebraic Modeling System) programing is used for scale index 
development and scenario complement processes. 
- Among the basis economic indicators, GDP is considered as the most 
controversial of an economy, affecting other indicators. Therefore, GDP is 
chosen to be main scale index to estimate scenarios for other parameters. 
- In the first process (Linear Complement), total GDP from national 
statistics yearbook is utilized as much as possible (for historical data – 
2000 to 2009). The GDP growth rate projections can be collected from 
many reports, both national and international. Based on the latest 
available GDP statistics, the full-trend GDP will be estimated, using GDP 
growth rate projections. Since there might be big difference between GDP 
growth rate of national and international projections, we decided to use 
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United Nations population projections in order to convert the GDP (scale 
index 1) into GDP per capita (scale index 2). 
- In second process, the scale index resulted from Linear Complement 
process (previous section) is used to calculate the scale ratio for each 
parameter, based on the socioeconomic and energy scenario database. Due 
to data lacking, the interpolation and extrapolation methods is applied, in 
order to complement the scenario database, up to year 2050. 
- Vietnam is the first case study of this research. Historical data up to year 
2009 is mostly collected from Statistical Yearbook 2009, particularly for 
socioeconomic indicators. The historical data for energy of Vietnam is not 
so consistent among reports. Currently, the energy database of Vietnam is 
lacking, this might be the same situation as other developing countries. As 
a results, this study provide the platform of social, economic, and energy 
for researchers and policy-makers in analyzing the implication of 
economic development to energy consumption as well as the possible CO2 
emissions, towards achieving sustainable development. 
Keywords: scenario development, scale index, interpolation, extrapolation, 
low carbon policies. 
 
55-    
ROBUST FAULT DIAGNOSIS CONTROL OF WIND ENERGY 
CONVERSION SYSTEM BASED ON TS FUZZY MODELS 
Elkhatib Kamal, and Abdel Aitouche, 
 Lille University, France 

A robust fault tolerant diagnosis algorithm for Wind Energy 
Conversion System subjected to a wide range of wind variation, grid 
disturbance and parameter uncertainties is presented. The algorithm 
utilizes fuzzy observer systems based on "Takagi-sugeno" (TS) fuzzy 
models to approximate nonlinear systems. TS fuzzy observers are 
classified into three families based on the input matrices and a robust 
controller synthesis procedure is given for each family. This algorithm 
combines the merits of: (i) the capability for dealing with non-linear 
uncertain systems; (ii) the powerful Linear Matrix inequalities (LMI) 
approach to determine observers gains; (iii) detection and isolation of 
faults which can affect a TS model; (iv) maximizes the power coefficient 
for a variable pitch variable-speed wind energy conversion systems.. The 

proposed methodology is illustrated by estimating the rotational speed of 
the blades and the faults of generator.  

 
56- 
ECONOMIC EVALUATION AND ELECTRICITY COST OF 
GRID-CONNECTED SOLAR PHOTOVOLTAIC SYSTEM IN 
EGYPT 
A Zahedi, 
School of Engineering and Physical Sciences, James Cook University, 
Queensland, 4811, Australia 
Phone: +61747816907, fax: +6147816788 
Email: Ahmad.Zahedi@jcu.edu.au 

Solar photovoltaic (PV) electricity is more expensive by a large 
margin compared with conventional electricity at retail level. Most of the 
grid-connected PV systems on residential or commercial buildings in the 
developing countries and in the developed world are installed by 
individuals interested in generating part of their electricity by solar PV, 
meaning generating electricity next to the load, and emission-free. For 
some of these people the economic of the solar PV electricity is likely to be 
of secondary importance, while majority of people would like to see return 
to become interested in using PV. 

In order to make use of solar PV more attractive for public, since 
2000’s many countries around the world have introduced a so called feed-
in tariff program. As a result the world’s total installed capacity of PV 
system has increased sharply. Such a significant growth in using green 
solar PV electricity by community proves that the PV electricity cost was 
correctly calculated and the feed-in tariff introduced by the governments 
was appropriate and right. A large number of countries around the world 
have adopted feed-in tariff schemes. 

The objective of this paper is to analyse the economical aspects of 
solar PV electricity and to present the results of a study conducted to 
determine the actual PV electricity price in Egypt, with latitude from 
21.94 to 31.50 degrees and longitude from 24.87 to 36.56 degrees. 
Keywords: Grid-connected photovoltaic, Economic of PV electricity 
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EJECTOR POWERPLANT SYSTEM 
Menandro Serrano Berana, 
Assistant Professor, Mechanical Engineering Department, University of 
the Philippines 

This paper presents the potential application of ejector and the 
efficiency improvement it brings to power plants that utilize low-
temperature renewable and recoverable heat sources. The ejector 
significantly increases the efficiency of the organic Rankine cycle (ORC) 
by increasing the turbine temperature drop which is made possible by the 
expansion, mixing and recompression processes in the ejector. The driving 
fluid in the ejector of the modified cycle is the high-pressure liquid in the 
separator that is just circulated back to the evaporator in the ORC. 
Fundamental thermodynamic analysis of the ejector power plant cycle was 
undertaken. Ammonia and propane, which are both natural working 
fluids, were used in the analysis. The analysis was limited by considering 
that the lowest pressure in the system must be higher than the atmospheric 
pressure to avoid vacuum leak. The calculation results showed that 
propane and ammonia can both give maximum efficiencies at different 
evaporator temperatures and fixed condenser temperatures in the range of 
20 – 27%. It has been shown that propane can give higher efficiencies and 
lower velocities in the ejector than ammonia at considerably lower 
evaporating temperatures, leading to more economical, safer and simpler 
design and operation. The ejector system with ammonia and propane as 
working fluids offers environment friendly power generation from low-
temperature sources at improved efficiency. 

 
58- 
THE ROLE OF ARCHITECTURAL EDUCATION TO IMPROVE 
THE PROCESS OF INTEGRATING RENEWABLE ENERGY 
APPLICATIONS INTO THE EGYPTIAN URBAN DEVELOPMENT 
Mohammad Refaat Mohammad Abd-Elaal   
Suez Canal University, Faculty of Engineering, Department of 
Architecture – Egypt 

Arid regions' developers have the past and present experiences, 
especially in the developing countries, to look at. In these countries, most 

existing conditions and experiences are inherited from the past 
generations, and some may go back to old time. 

For example, in the last two decades, a new Egyptian strategy for 
building new settlements has been created. As a main line of this 
development strategy, the Egyptian government looks at expansion from 
the old Valley as the tool, which would cause rejuvenating the whole 
country and would stress the extraordinary ability to make civilization. 
Such radical changes in the scope of physical development and the related 
new extensions beyond the old valley do not mean stopping to develop 
existing communities; particularly those recently built new communities. 
It should means that consistent efforts will be sustained, to achieve the 
suitable sustainable development approaches for supposed future new 
communities. Even though, the current development approaches remain as 
same as the old ones with the same goals. This is besides the existing main 
problems of the Egyptian society: low income; bad environmental 
conditions; lack of employment chances; poverty, and the strong tenacity 
of living in the existing built area. Therefore, because of neglecting these 
problems, the current Egyptian urban development approaches would not 
be suitable to give the solutions for these problems. 

On the other hand, since the energy crises of the 1970s, the relation 
between energy development and the urban development process has been 
a subject of noticeable interest.  Recently, there is a global belief that two 
major dangers confront the world's cities and city regions within these 
existing and coming generations, and they will affect the global urban 
system as a whole: fossil fuel depletion and man-made climate change. 
There is little disagreement in the current literature that if these dangers 
are not swiftly and effectively met, their impacts will deeply affect all 
industrial world and mega-city systems and hit hard the fast-growing, 
major urban agglomerations of the developing world. Therefore, urban 
communities are increasingly regarded as settings for coordinated policy 
implementation efforts aimed at global renewable energy technology 
introduction programs. This is because of the widespread benefits due to: 
the integral nature of energy in communities, where efficiency gained in 
one sector lead to related improvements in other sectors. This is beside the 
fact that the urban areas offer enormous potential for easing the demand 
for energy-intensive materials and increasing the efficiency of resource 
use. 
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In this realm, For example, Tushka Project was suposted to be 
developed with an aim. This aim was how to introduce a variety of new 
ideas and concepts for Toshka city, mainly how to integrate renewable 
energy into the architectural design. Many Egyptian architects have 
participated, mostly young architects. However, according to the jury of 
the competitions, the results were not as hoped. 

Most of the participated architects have focused only on creating an 
arid region community with respect to environmental and climate 
conditions. In addition, the juries have claimed that most of the 
participated projects were regenerated copies from the old models. Though 
most of the participated had underlined the importance of creating a self-
dependent community using renewable energy e.g. PV, none of them has 
given a concept or a model for achieving this vision. According to many 
studies, the main reason for this result was the inefficient experiences of 
the participated architects. 

In this realm, the research attempts to make a connection between 
the process of increasing renewable energy applications in hot arid regions 
urban development as in Egypt, and the education process of architecture 
and urban planning in Egyptian universities. This in order to answer the 
main question of the research “Can the process of integrating renewable 
energy e.g. photovoltaics into our urban environment be improved by 
redeveloping the architectural education process to cover effectively the 
area of renewable energy? How can we do that? ” 

The results of this research will cover a set of important guidelines 
to integrate the application of renewable energy applications into our cities 
in the near future. 

 
59- 
THE 2006-2008 WTI OIL PRICE BUBBLE AND SPECULATIVE 
INVESTMENT 
Misao Endo and Nobuyuki Yamaguchi, 
Socio-economic Research Center, Central Research Institute of Electric 
Power Industry (CRIEPI), Tokyo, Japan 

In this paper, we analyze the relationship between the West Texas 
Intermediate (WTI) oil price and speculative investment. The WTI Oil 
Futures is used as a benchmark of energy-related commodities worldwide 
and showed a sharp rise and fall in 2008–2009. Thus, clarifying the nature 

of this relationship is important for understanding the global energy 
system. Here, we provide a new insight into the relationship by using the 
U.S. Commodity Futures Trading Commission (CFTC)’s newly published 
market report. 

Throughout the global financial crisis in 2008 and the oil-price 
bubble period that followed, capital inflow from the financial markets to 
the WTI oil futures market was criticized as having increased the market 
risk. Especially, speculative investment by hedge funds and capital inflow 
from the commodity index funds and pension funds are considered to have 
been the main cause of the oil bubble. 

The CFTC had traditionally reported the weekly-basis long and 
short position every Tuesday, classifying reportable traders into 
Commercial and Non-Commercial categories. Many researchers (e.g., 
Chang, 1985; Bessembinder, 1992; De Roon, et al. 2000) used this 
roughly classified data to analyze futures markets. For instance, Sanders et 
al. (2004) found a negative correlation between Non-commercial positions 
and oil price returns, and a positive correlation between Commercial 
positions and oil price returns. In September 2008, the CFTC released a 
special survey of commodity swap dealers and index traders, and pointed 
out the need to increase the transparency of market participants’ trading 
behaviors. 

After the collapse of the oil-price bubble in 2009, the CFTC began 
publishing a disaggregated Commitments of Traders report. In this newly 
published report, reportable traders were separated into four categories: 
Producer/Merchant/Processor/User (actual users); Swap Dealers 
(investment banks, etc.); Managed Money (hedge funds, etc.); and Other 
Reportables. This categorization allows us to grasp the details of 
speculative money flow. The CFTC also released detailed data for the 
previous 3 years which included the period of the global financial crisis 
and the subsequent oil-price bubble. 

We first examine the data. The sample period is 187 weeks from 
June 13, 2006 to January 5, 2010. On the latter date, there were only 
21.8% of actual users (i.e. real demand and supply of WTI oil Futures) in 
the short position and 12.5% in the long position. The remaining 80–90% 
or so was occupied by non-actual demand market participants, such as 
Swap Dealers and Managed Money. The past position and net position 
fluctuations revealed the characteristics of each trader’s behavior. 
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Financial traders (Swap Dealers and Managed Money) accounted for a 
significant part of the market and held a net long position trend 
throughout the sample period, whereas actual users  
(Producer/Merchant/Processor/User) had a net short position trend. Hedge 
funds (Managed Money) tended to change their position very frequently, 
while investment banks (Swap Dealers) with their high gross open interest 
tended to keep their position. 

We next conduct multiple linear regression analysis, with the WTI 
price change for one week as the dependent variable and the net position 
changes of each category for one week as the explanatory variables. In 
performing the regression, we should be aware of multicollinearity 
problems because of a high correlation between the explanatory variables. 
By applying all possible regression combinations, we adopt Managed 
Money and Small Trader as the explanatory variables at a 5% significance 
level. The adopted combination has the highest adjusted coefficient of 
determination. The Variance Inflation Factor is small enough to avoid the 
multicollinearity problem. By using the Ljung Box test and the White test, 
we also confirm no autocorrelation and non-heteroscedasticity in the 
residual series. 

The regression results show that 10,000 increases in Managed 
Money’s net position serve to push up the WTI prices by 1.1 USD. 
Considering that Managed Money has 80,000 in the net long position on 
average and exceeds 180,000 at maximum, the influence of the Managed 
Money position on the WTI market is considerable. On the other hand, 
10,000 increases in the Small Trader’s net position serve to push down the 
WTI prices by 1.4 USD. The Small Trader has a net long position of 
around 4,000 on average and 30,000 at maximum. The influence of the 
Small Trader position is thus relatively small. 
 
60- 
STUDY ON THE DATABASE FOR ENERGY CONSUMPTION OF 
COMMERCIAL BUILDING (DECC) SITUATION OF ENERGY 
CONSUMPTION AND CO2 DISCHARGE IN KITAKYUSHU 
EDUCATION FACILITIES 
Yongzhi Gao1, Toshiyuki WATANABE2, Weijun GAO1 and Hirotoshi 
YODA3,  

1University of Kitakyushu, Japan 
2 Saibu Gas Co., Ltd. Japan 
3 Kinki University, Japan 

The report is aimed to grasp their energy consumption and CO2 
emission status of all the education facilities managed by Kitakyushu 
Government for the environment model city. We have examined the floor 
area and yearly energy consumption of the education facilities in 
Kitakyushu except for the buildings that still haven’t been recorded in the 
year 2007 and related area. The investigation of energy consumption in 
education facilities which include primary schools, high schools and 
disabled schools are done and compared with each other. Moreover, in 
order to understand the correlation among these parameters, correlation 
analysis is run not only between energy consumption and total floor area 
but also between CO2 emission and total floor area to make it clear. As the 
results, we found that energy consumption and CO2 emission have 
nothing to do with total floor area for primary schools and high schools. 
But there are high correlation coefficients for disabled schools. 
Keywords: energy consumption, schools, CO2 emission, correlation 
analysis, Kitakyushu 
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COMPUTATIONAL FLUID DYNAMICS–BASED ANALYSIS AND 
OPTIMIZATION OF STIRLING ENGINES: AN INSIGHTFUL 
SURVEY 
Hossam Abdelsattar, Waleed Talaat, Mahmoud Abdelnasser, and 
Mohamed Leheta, 
Marine Engineering Department, Faculty of Engineering, Alexandria 
University, Alexandria, Egypt 

The interest in environmental friendly energy sources promoted a 
natural similar interest in new actuation choices that fit within the new 
green energy systems design paradigm and serve as an efficient 
competitive alternative to diesel engines. One of the most research-worthy 
actuation choices is Stirling engines. Stirling engines have been invented 
ever since 1817. Stirling engines use the temperature difference between 
their hot and cold ends to establish the gas’s cycle, where the gas is 
heated, expanded, cooled and compressed, thus converting thermal energy 
into mechanical energy. The greater the temperature differences between 
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the hot and cold sources, the greater the thermal efficiency. The maximum 
theoretical efficiency is equivalent to the Carnot cycle. Despite their major 
advantages, which include their near silent operation (which is of obvious 
military importance), their environmental friendly nature (no particulates 
emissions, NOx as with traditional diesel fuels), as well as their high 
theoretical efficiency, their ability to run directly on any available heat 
source like heat from solar, geothermal, biological or nuclear sources 
(They can also run on waste heat from industrial processes), as well as low 
explosion risk, several disadvantages have traditionally prevented their 
widespread in transport systems due to several technical problems. These 
disadvantages include size and cost issues, power and torque issues and 
concerns regarding working gas choices.  

Computational fluid dynamics (CFD) simulators have great 
potential to serve as an excellent analysis tool for performance analysis 
and optimization of Stirling engines to overcome their current 
disadvantages and promote their widespread. However, CFD simulation of 
Stirling engines suffers from many challenges. For example, a very 
important area of modeling difficulty is the regenerator. In a Stirling 
engine, the regenerator is an internal heat exchanger and temporary store 
place between the hot and cold spaces, where the working fluid passes in 
one direction and then the other. Its function is to keep the heat within the 
system which otherwise would be exchanged with the environmental 
temperature. The primary effect of regeneration in a Stirling engine is to 
greatly increase the thermal efficiency by recycling internal heat which 
would otherwise pass through the engine irreversibly. As a secondary 
effect, increased thermal efficiency promises a higher power output. A 
regenerator is challenging to design. The ideal regenerator must be a 
perfect insulator and a perfect conductor, which has no internal volume 
but has an infinite flow area and an infinite surface area. Since the 
regenerator has roughly 3 to 40 times more effective heat transfer than the 
engine heater, any inefficiency of the regenerator represents a significant 
loss for the entire Stirling engine. Hence, any numerical losses or 
inaccuracies in this region will disproportionately influence the entire 
Stirling simulation. Since the size and shape of the regenerator fibers do 
affect Stirling engine performance, numerically simulating a regenerator 
has been pursued at both microscopic (direct) and macroscopic levels of 
fidelity. Another challenge facing CFD analysis of Stirling engines is the 

necessity to model the entire engine as a whole and not model one 
component at a time due to the oscillatory nature of the flow. A 
component requires known unsteady boundary conditions for an entire 
cycle. Since a given boundary may have flow going in both directions, the 
direction of the characteristics at these boundaries are difficult to define. 
Incorrect specifications of boundary conditions result in solution 
instability, non-convergence of solutions, and/or convergence to inaccurate 
results. It is well known that even for steady harmonic flows, non-physical 
reflections can occur at inflow and outflow locations. In essence, by 
artificially truncating the domain to model a single engine component an 
artificial boundary condition is required. However, the exact specification 
of artificial/non-reflecting boundary conditions in nonlinear turbulent flow 
is an important and as yet unresolved area of research. 

Motivated by the advantages of Stirling engines and the challenges 
facing its optimization and thus hindering its widespread as an alternative 
to non-friendly actuation sources, the goal of this paper is to give a review 
of the current state of the art in Stirling engines CFD based analysis and 
optimization as well as suggest research-worthy solutions that can improve 
the current state of the art and lead to new optimized designs. 
The organization of the paper is as follows. First, the basic concept of 
Stirling engines is reviewed. The various building blocks of the Stirling 
engines are highlighted. The different available configurations are 
discussed and contrasted. The discussion includes new innovative designs 
such as thermo-acoustic/traveling wave Stirling engines. The advantages 
and disadvantages of Stirling engines are reviewed. Second, the basic 
issues, considerations and challenges related to CFD modeling of Stirling 
engines are discussed. Moreover, the post-processing of CFD results and 
how they can be used in engine analysis and optimization is reviewed. 
Third, the paper gives a survey of current recent researchers' efforts to 
analyze and optimize Stirling engines. The discussion highlights the 
researchers approaches key themes, findings and limitations. Fourth, we 
propose some research-worthy directions that can improve the state-of-the-
art in Stirling engines design and optimization. Finally, a conclusion 
summarizes the different issues discussed in the paper.   
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Students often complain that they feel that the courses they study in 
college appear to be purely theoretical and thus won’t be useful for them 
after they start their working life. Teaching experience proved that such 
spirit and lack of motivation adversely affects the quality of learning of 
even the most intelligent students. This led to an increased interest in 
using practical educational projects among instructors. An educational 
project typically has five main goals. First, it convinces students that it is 
not possible to make correct design choices unless they make careful use of 
the different theoretical concepts and physical laws that they learn in 
college. Second, it helps them to visualize the different abstract concepts 
that they learn. Third, the accumulated experience through different 
practical projects helps improve the capability of students to provide sound 
rough preliminary prediction of system performance. This will help them 
choose a close to optimal initial design in future projects. Fourth, practical 
projects enhance the link between sophisticated abstract engineering 
terminology, the corresponding mathematical model and the related 
practical observations. Fifth, when students find themselves capable of 
building successful projects from simple off- the-shelf-components. This 
will hopefully encourage them to design suitable experimental setups to 
verify the different engineering laws that they learn. It will become a 
discipline in their lives and will promote their innovative sense. 

An instructor should choose the topic of the educational project to 
be an exciting one. Green energy is a particularly interesting topic for 
most students. Several distinguished engineering communities have 
already launched green energy educational initiatives. For example, 
Humdinger Wind Energy has produced an educational kit that helps 
students harvest wind energy based on the famous aeroelastic flutter 
phenomenon that led to the collapse of Tacoma Narrows Bridge. Another 
educational green energy initiative was launched by ASME in this year 
international student design contest. The contest challenge is to design a 
mechanism to harvest rain energy. The interest in wind and rain energy 
from an educational point of view is because it is relatively easy to 

synthesize them in a laboratory environment (rain can be synthesized 
using a funnel containing water and wind can be synthesized using a fan). 
Another related green energy source that is interesting from educational 
point of view but that remains unexplored is rain-wind induced vibration. 
This phenomenon is usually studied from a structural point of view as a 
load that suspended bridges must be designed to bear. However, this 
phenomenon can be used to generate energy if a carefully designed 
mechanism is used (similar to the case of aeroelastic flutter). 

Motivated by the above arguments, this paper proposes several 
educational green energy projects that harvests wind, rain as well as rain-
wind induced vibration energies. The design and construction of each of 
the proposed educational projects is divided into five main stages. The first 
stage is the conceptual design stage. In this stage, classroom discussions 
are stirred to let the students settle on suitable energy harvesting 
mechanisms through a series of well designed questions. In our projects, 
two mechanisms will be used to harvest wind energy. The first mechanism 
uses a toy motor as generator connected to a toy aero plane fan which acts 
as a turbine. The second mechanism is similar to the windbelt developed 
by Humdinger Wind Energy. For rain and rain-wind induced vibrations 
three mechanisms will be tried. The first makes use of a fan and a motor 
setup similar to that used for wind energy. The second mechanism uses a 
coil, a small tank and a permanent magnet attached to sensitive spring. 
The rain together with the spring action will cause the magnet to move 
back and forth into the coil. This generates an electric current in the coil 
in accordance with Faraday’s principle (the mechanism shown in Figure 
1). The third mechanism is an inverted oscillating water column (OWC) 
similar to that used for wave energy conversion but modified to be suitable 
for harvesting rain energy. The second stage is the calibration stage. In 
this stage, the students are asked to force the turbines (fans) in case of the 
rotary generator and the magnet in case of the linear generator to move by 
hand. The experiments are video recorded. By playing the videos back in 
slow motion the students are able to estimate the speed of the fans and the 
magnet. Using simple regression or a more sophisticated system 
identification technique, the students will be able to derive an empirical 
formula that relates the speed to the harvested voltage. The third stage is 
the pre-practical test stage. In this stage the students are asked to use the 
conservation of energy principles to predict the speed of the fan /magnet 
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and predict the voltage that will be harvested from a certain amount of 
synthesized wind/rain energy. The Fourth stage is the practical test stage. 
In this stage the students will be asked to compare the actual harvested 
voltage from the wind /rain energies with the expected value that they 
calculated in the previous stage. It is important to ask the students to 
explain the discrepancies between the actual and predicted value. This 
serves as an educational tool to let the students understand concepts 
related to energy conversion efficiencies. The fifth stage is the 
multiphysics simulation stage. In this stage, the students are asked to 
replicate the practical test using a multiphysics simulator. In this stage the 
students learn modeling and abstraction skills that are required to achieve 
the necessary compromise between simplification (which is necessary for 
the simulator to work) and accuracy/ 
 The paper discusses the different stages of the proposed educational 
projects (the related mechanisms/system identification techniques/practical 
setup/simulation set up) in details. It also provides instructors with useful 
well designed questions that they should pose to the students in all 
different stages so as to guide their learning and make sure that the 
educational goals we discussed earlier are achieved. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Figure shows one of the three mechanisms used to harvest rain 

energy in the proposed educational projects. The synthesized rain 
pressurizes the small tank. Together with the spring action this leads to 

the magnet moving back and forth into the coil thus generating a voltage 
at the coil terminals in accordance with Faraday principle of induction. 
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Thermal decomposition of two coal samples obtained from Top 
Seam Sibi (TSS) and Sore Range Quetta (SRQ) coal fields in their raw 
and acid washed forms were carried out in an open type tubular pyrolyzer 
coupled to a gas chromatograph with FID. The effect of pyrolysis 
temperature on the yields of hydrocarbon products resulting from raw 
sample of Sore Range Quetta was studied in the temperature range 500-
800°C. It was observed that the yields of volatiles increased with 
temperature and this increment was much pronounced in case of aliphatic 
hydrocarbons as compared to aromatics. Elemental analyses were carried 
out with Scanning Electron Microscope-Energy Dispersive X-rays 
Analyzer. Effect of inherent mineral contents on the yields of pyrolysis 
products was investigated using acid washed coal samples. It was observed 
that total volatiles decreased as compared to raw form samples. 
Deductions in tar and liquid fractions were observed for both the acid 
washed Top Seam Sibi and Sore Range Quetta coals as compared to their 
raw forms where as an increase in the gas yield was noted in both the 
cases. It was also observed that the yield of each hydrocarbon (C1-C5) 
decreased in acid washed samples as compared to raw samples. 

 
64- 
HYDROGEN PRODUCTION BY STEAM REFORMING OF 
GLYCEROL 
Derya Öncel Özgür and Bekir Zühtü Uysal, 
 Department of Chemical Engineering, Gazi University, 06570 Ankara, 
Turkey,  
E-mail address: deryaoncel@gazi.edu.tr ;  bzuysal@gazi.edu.tr 
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The steam reforming of glycerol was carried out at various 
temperatures (600-900oC) and feed concentrations (5-15 wt-% glycerol) in 
a tubular fixed bed reactor at atmospheric pressure. It was observed that 
temperature and feed concentration had profound effects on the conversion 
of glycerol as well as product gas distribution. It was found that 800oC 
and 5wt-% glycerol feed concentration were the most suitable operating 
parameters for the steam reforming of glycerol. This study indicates 
glycerol has potential in producing hydrogen gas. 
Key words:  Hydrogen, Steam Reforming, Glycerol. 
 
65- 
BIT RUN OPTIMIZATION THROUGH SIMULATION: A CASE 
STUDY 
Eisa Novieri, Sadegh Torfi 
Islamic Azad University Susangerd Branch, Iran 

The usual objective when drilling a well is to drill for the lowest 
overall cost. At first sight, this may seem like a requirement to drill as fast 
as possible, since many of the costs, such as the rig day rate, wages etc., 
are time dependent. However, some costs are fixed, for example the cost of 
the bit, and it may not always be economic to pay a very high cost for a bit 
that drills somewhat faster, particularly if the other costs are low. 
We computer Drilling Simulator has been used to develop 
recommendations for the execution of bit runs in a future well. The 
starting point was to obtain files and bit run records from wells. The files 
were imported into the simulator to construct the required lithology, and 
the well was drilled in simulation using the same conditions as had been 
used for the offset well. Weight on bit, rotary speed, bit hydraulics and 
more importantly bit types, are the most important parameters affecting 
rate of penetration and consequently the economics of drilling. 

The first optimization by simulator was tuned so that it reproduced 
the field drilling records as closely as possible. The tuned simulator was 
then used to investigate whether different combinations of operating 
parameters or bit types might give better results in a future well. final 
optimization is the particular set of records that was used, we found that 
the hydraulics conditions used in the offset well were probably optimal, 
but some future improvements might be obtained by decreasing weight on 
bit and increasing rotary speed, and possibly by using milled tooth or PDC 

bits in place of some of the tungsten carbide insert bits that were used in 
the field. Thus, the software by previous drilling history tries to elect the 
best efficient parameters in next drilling. 

In this paper, some first 3465 feet of a reservoir lithology including 
four bit runs are analyzed so that factors affecting penetration rate are 
optimized and the lowest possible well cost is achieved. The effects of 
using other bit types, weight on bit, rotary speed and bit hydraulics are 
simulated in an attempt to determine the optimized parameters, which 
result in the lowest drilling cost. 

Simulation is a powerful tool to enhance drilling performance and 
thereby reducing total drilling cost. In this paper, a simulator was used to 
fulfill this task using a mechanistic algorithm. Overall, in this study 
milled tooth bits are preferred to other bits, because it can yield greater 
ROP with an acceptable wear. The drilling parameters analysis showed 
that WOB and ROP are critical in drilling optimization. In soft sections of 
the lithology, increasing the rotary speed can improve the penetration rate 
with little effect on bit cutter wear. In such lithology relatively low WOB 
is recommended. In medium strength sections increased rotary speed will 
not have the same result as in soft formations. Moderate rotary speed with 
moderate WOB should maximize the drill rate and reduce bit wear. In 
harder portions, increased WOB is more important than increased rotary 
speed. Moderately high WOB with minimum rotary speed yields the most 
optimum drill rates. Due to mud pump limitations in providing high 
pressures, mud flow rate and nozzle sizes should be adjusted in a manner 
that the overall cutting removal is the nearest possible case to perfect 
cleaning process. In this study, by reducing both nozzle sizes and mud 
flow rate, the horse power dissipated at the bit is increased, hence 
reducing cost per foot of drilled interval. As it is noted, by using this 
simulator, 17% of the original well cost is saved, which is a considerable 
amount of money. 

  
66- 
OPTIMIZATION OF DIRECTIONAL DRILLING BY NON-
ROTATING STABILIZER: A SIMULATION STUDY 
Eisa Novieri and Sadegh Torfi, 
Islamic Azad University Susangerd Branch, Iran 
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Directional drilling is the system of directing the well bore along 
some trajectory to a predetermined target. Motivation of the early drilling 
of directional wells was economics and offshore field development is 
where majority of wells are drill directionally. Defection implements are: 
whipestock, jetting bit, mud motor, stabilizers and turbine.  
The Non-Rotating Adjustable Stabilizer / Directional Solution (NAS/DS) 
is the imitation of a mechanical process or an object by a directional 
drilling operation that causes a respond mathematically and graphically to 
data and decision to choose the best conditions compared to the previous 
mode. 
The NAS/DS Auto Guide rotary steerable tool is undergoing final field 
trials. The point-the-bit tool can use any bit, work at any rotating speed, 
work with any MWD/LWD system, and there is no pressure drop through 
the tool. It is a fully closed-loop system that automatically maintains a 
specified curvature rate. 

The continuous development of directional down hole drilling 
Technology has provided operators the potential to reach further, manage 
more complex geometries and deliver better Borehole quality. However, 
pushing the directional limits often leads to increased risk of drilling 
vibrations, the primary cause of Non-productive drilling time. With 
increased rig rates, detrimental Effects such as drill string twist-offs, 
severe damage to down hole 

Tools and premature bit failures have become even more important. 
Directional performance will also be compromised, with reduction in the 
efficiency of the drill bit and steerable system. Although the drill bit is a 
critical part of the steering system, the challenge requires the adoption of a 
more holistic approach. ReedHycalog. System Matched Directional 
Solutions attack this problem by providing steerable, stable drill bits, but 
also a suite of products that Includes dynamic modeling software, 
vibration measurement and Dampening tools, and the latest in hole 
opening technology. This Allows you to tackle your directional application 
using a process orientated Methodology: Prediction, Recommendation, 
Implementation, Validation and Documentation. Following this process 
provides the greatest opportunity for directional success. 

A directional drilling simulator was developed to help us evaluate 
the closed loop curvature rate control system of the NAS and the 
autonomous trajectory planning software. The directional simulator allows 

us to specify the size of the curvature rate performance errors of the NAS 
tool and the magnitude of the random errors in the survey measurements. 
The simulator uses the directional solutions software to calculate the 
optimum trajectory for drilling the next joint. 

The Non-rotating Adjustable Stabilizer (NAS) can control 
curvature rate by exactly positioning and run with the optimum bit, use the 
most effective weight (WOB) and rotary speed (RPM) and apply all of the 
available hydraulic energy to the bit. The directional simulator allowed to 
specify the size of the curvature rate performance errors of the NAS tool 
and the magnitude of the random errors in the survey measurements called 
the Directional Solution (DS). 

The combination of these technologies (NAS/DS) will provide 
smoother bore holes, reduced drilling time, reduced drilling cost and 
incredible targeting precision. This simulator controls curvature rate by 
precisely adjusting the radial extension of stabilizer blades on a near bit 
Non-Rotating Stabilizer and control process corrects for the secondary 
effects caused by formation characteristics, bit and tool wear, and 
manufacturing tolerances. 

In this study in south of Iran the Non乏otating Adjustable stabilizer 
controls curvature rate by precisely adjusting the radial extension of the 
stabilizer blades on a near bit Non-Rotating Stabilizer. The combination of 
these technologies will provide smoother bore holes, reduced drilling time, 
and incredible targeting precision. Implement will control curvature rates 
from 0 to 15/100 ft. in 8 1/2 inch holes with bit weights up to 55000 lb. 
 
67- 
STUDYING PROFESSIONAL PRACTICES OF DATA 
INTEROPERABILITY IN WEB-BASED APPLICATIONS 
INDUCING DIRECT BUSINESS BENEFITS IN MALAYSIAN 
(AEC/FM) INDUSTRIES 
 ِAmin-Ud-Din, 
Universiti Teknologi Malaysia 

With the brisk innovation of communication and information 
technologies, specifically web-based technologies, various systems have 
been developed and generated to improve the quality of an industry by 
minimizing time and cost expenditure of different domains like 
architecture engineering, construction, facilities management etc. This 
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study investigates for the utilization of these software and their direct 
business benefits induced in Malaysian AEC/FM industries and for the 
effect of data interoperability on the function of the system to 
communicate, share or exchange data. The research also aims to hunt for 
the best industry, utilizing web-based applications along with integration 
of data interoperability and to evaluate its effects on the direct business 
benefits and the efficiency of the industry as compared to others. To 
acquire the aims, some Malaysian AEC/FM industries would be studied 
including their operation, utilization of applications and their 
positive effects. In addition, international industry practicing web-based 
applications along with data interoperability would be benchmarked to be 
followed by the Malaysian industries later and at last, a report would be 
generated, furnishing differences between both and recommendations 
would be made. 
 
68- 
EXPERIMENTAL STUDY OF RDF GASIFICATION FOR POWER 
GENERATION: UNIVERSITY’S RDF MODEL 
Somrat, Kerdsuwan, Krongkaew Laohalidanond, Somphot 
Cherdpong, Tada Uthaikiattikul, 
The Waste Incineration Research Center, Department of Mechanical and 
Aerospace Engineering, Faculty of Engineering, King Mongkut’s 
University of Technology, North Bangkok, Thailand 

Waste is the discard matters which is coming out from human 
activity and needed a proper disposal in order to avoid the harmful to 
environment. However, there is still the hidden energy inside the throw-
away waste and one need to recover that system since it is considered a 
green and clean renewable energy which can reduce the emission of green 
house gas and mitigate the global warming effect. In case of community 
which has the amount of waste less than 100 Tons per day, the prominent 
Waste-To-Energy technology is the using Refused Derived Fuel (RDF) 
and Gasification for power generation. Advantage is the only technology 
that can dispose waste properly, by reducing mass and volume, and at the 
same time, can generate the green energy in the form of electricity with no 
harmful to environment. Experimental study has been carried out to study 
the possibility of using RDF-Gasification technology for power generation 
by using waste generated within University as Model. 

Waste has been sorted out of non-combustible materials, as well as 
recyclable material from source separation. The rest paper and plastic are 
used to prepare RDF. Gasification by using RDF as feedstock has been 
performed in a laboratory scale downdraft gasifier which has a capacity of 
10 kg/hr. The experimental parameters include the variation of air flow 
rate that fed into reactor, as well as RDF’s compositions. The measured 
parameters include temperature distribution along the height of reactor, 
producer gas compositions. The potential of RDF-Gasification for power 
generation is judged by the cold gas efficiency which is high enough to 
feed into the engine-generator for electricity generation. 

 
69-     
AB INITIO CALCULATIONS OF LATTICE DYNAMICAL 
PROPERTIES OF OF LI2S AND RB2S COMPOUNDS 
CHAOUCHE Yassine, 
Guelma University, Algeria 

We have investigated the dynamical and thermodynamical 
properties of Li2S and Rb2S compounds. Using the plane waves pseudo-
potential method based on the density functional theory DFT, within the 
local density approximation LDA. The com-puted lattice constant, bulk 
modulus and its derivative are in good agreement with both experimental 
and other reported values. The elastic constants C11, C12 and C44 satisfy 
the mechanical stability criteria for the both studied materials. The pho-
non dispersion curves and density of states are calculated at high 
symmetry points which the phonon spectra possess three additional optical 
braches compared the binary one for both compounds. From the splitting 
of the optical branches, we calcu-lated the Born effective charges which 
satisfy the acoustic sum rule. By using the calculated phonon frequencies 
and density of states the constant volume specific heat and entropy are 
evaluated in function of temperature. 

 
70-                
WIND ENERGY RESOURCES FOR KOC OIL FIELDS 
GATHERING CENTRES. 
Haitham Safar 
The Kuwait Oil Company (KOC), Kuwait 
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The Kuwait Oil Company (KOC) is looking into the proposal of 
development of renewable energy resources such as wind energy by using 
wind turbines in their fields. The use of wind turbines can be a great way 
to provide a source of clean and renewable energy for industry, for 
example gathering centers in the oil fields. 

The main focus of this development in KOC is to use a clean 
environmental friendly energy and to reduce KOC’s consumption of 
energy from the Ministry of Electricity and Water in the State of Kuwait 
 
71- 
EXERGY, ECONOMIC AND ENVIRONMENTAL ANALYSIS OF 
THE GAS TURBINE POWER PLANT USING AN ABSORPTION 
CHILLER INLET AIR COOLER 
M. A. Ehyaei1, Sh. Hakimzadeh2, Pouria . Ahmadi3  
1Assistant professor of Islamic Azad University, Pardis Branch, P.O. Box 
16555/135, Pardis New City, Tehran, Iran 
2M.S. Student of Islamic Azad University, Dezful Branch, Dezful City, 
Khuzestan, Iran 
3Center of Excellence in Energy Conversion, Sharif University of 
Technology, Tehran, Iran 

Gas Turbine inlet air cooling systems are used to solve this 
problem. In the present work, the effect of using absorption chiller in gas 
turbine (GT) power plants for two regions in Iran namely Tabas with hot-
dry and Bushehr with hot-humid climate conditions is conducted. 
Therefore, output power, first and second law efficiencies, environmental 
and electrical costs for gas turbine power plant with inlet air cooler are 
calculated for two mentioned regions respectively. Results show that using 
this system in hot months of a year is economical. In addition, using 
absorption chiller leads to increasing the output power 11.5% and 10.3 %, 
for Tabas and Bushehr cities, respectively.  Moreover, by using this 
method the second law efficiency is increased to 22.9% and 29.4% for 
Tabas and Bushehr cities, respectively. In addition, the cost of electricity 
production for Tabas and Bushehr cities decreases about 5.04 % and 
2.97%, respectively. 

 

72- 
CPU THERMAL MANAGEMENT OF PERSONAL AND 
NOTEBOOK COMPUTER, (TRANSIENT STUDY) 
T. Abbas1, K. M. Abd_elsalam2, and KH. Khodairy3 
1Higher Technological Institute, Tenth of Ramadan City, Egypt, 
2Higher Technological Institute, Tenth of Ramadan City, Egypt, 
3Al-Azhar University, faculty of Engineering, Egypt 

Heat generated by electronic devices and circuit must be dissipated to 
improve reliability and prevent premature failure. Techniques for heat 
dissipation can include heat sinks and fans for air cooling, and other forms 
of computer cooling such as liquid cooling. 

 Computer cooling is the process of removing heat from computer 
components. Because a computer system's components produce large 
amounts of heat during operation, this heat must be dissipated in order to 
keep these components within their safe operating temperatures. In 
addition to maintaining normative function, Components which produce 
heat and are susceptible to performance loss and damage include 
integrated circuits such as CPUs, chipset and graphics cards, along with 
hard drives (though excessive cooling of hard drives has been found to 
have negative effects). Overheated parts generally exhibit a shorter 
maximum life-span and may give sporadic problems resulting in system 
freezes or crashes. 

 Both integral (manufacturing) and peripheral means (additional 
parts) are used to keep the heat of each component at a safe operational 
level. With regard to integral means, CPU and GPUs are designed entirely 
with energy efficiency, including heat dissipation, in mind, and with each 
advance CPUs/GPUs generally produce less heat (though this increased 
efficiency is always used to increase performance, producing similar heat 
levels as earlier models anyway).  

 Cooling through peripheral means is mainly done using heat sinks 
to increase the surface area which dissipates heat, fans to speed up the 
exchange of air heated by the computer parts for cooler ambient air, and in 
some cases soft cooling.  

Comparisons between traditional methods of CPU cooling, and new 
fashions of cooling (like Heat pipes, and Thermoelectric cooling) have 
been performed. Moreover, Thermal affects on processor performance, has 
been studied. Effect of time on heat transfer and processor temperature 
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enhancement has been studied. 
 

73- 
ADVANCED SUPERCONDUCTING MAGLEV-SUSPENSION 
AUTOMOTIVE ENGINE WITH EMBEDDED CONTROL 
G.VIMAL RAJ, 
Velammal Engineering College (Affiliated to Anna University), Chennal, 
India 

This original work of ours aims at providing a new and innovative 
solution for automotive drives. The superconducting magnetic levitation-
suspension engine offers a simple and environment friendly solution in a 
different dimension. This non-combustible engine makes use of magnetic 
repulsion cum attraction forces for its reciprocating movement aided by 
superconducting repulsive phenomena which are analogous to that of the 
principles used in maglev trains to increase its performance. This idea was 
an outcome of the observation and analysis of high speed maglev trains. 
After a thorough thought process a question arose, why a similar principle 
with necessary modifications was not introduced for replacing IC engines 
in automotive sector. The by-product of the answer to this question is 
offered in this paper will act as better alternative way out to the problems 
encountered conventional IC engine and electric drives. 

This paper deals with the proposed engine’s design along with its 
constructional details, its working principle, and its indigenous control 
strategy accompanied by substantiating simulation results. 

Our contributions towards the foundation of the practical 
implementation of our idea encompasses a small prototype setup, 
generation of simulation results using various softwares such as 
MAXWELL 3D, VIZIMAG and PROTEUS ISIS. The comprehensive 
analysis of the intact results suggests that our proposal proffers a 
paramount upshot in automotive sector. 

 
74- 
THERMO-FLUID STUDIES OF FREE-SURFACE MOTION 
Osama A.Shawky1, Mohamed N. Sabry2, Badr Saqr1, Khaled 
Khodeir1, and Khalil M. Abd-ElSalam3, 
1AlAzhar University – Cairo, Egypt, 
2Mansoura University – Mansoura, Egypt, 

3Higher Technological Institute, Tenth of Ramadan City, Egypt 
Simulations of free-surface motion are known to be difficult to 

perform due to discontinuities at the free-surface separating the different 
phases. Methods developed to approximate the free-surface can be 
classified as either Front-tracking or Front-capturing. The objective of 
this paper is to take advantage of developments in massively parallel 
computing, multiphase-phase computational fluid dynamics to identify the 
concept of both Front-Tracking and Front-Capturing methods, to elucidate 
the cons and pros of each method, and to conclude the advantage of using 
one method over the other while solving free-surface motion problems, 
this includes bubble transport, interface deformation and topology change, 
bubble interactions, interface mass, momentum and energy transfer. 

 
75-       
DESIGN OF PNEUMATIC FLOW CONTROL FOR WIND 
ENERGY PENETRATION AND STORAGE 
E.M. ElBeheiry, 
Department of Production Engineering & Mechanical Design, Faculty of 
Engineering, Menoufia University, Shebin ElKom, EGYPT 
E-mail: elbeheiry@yahoo.com 

This paper presents a brief review of the latest literature that is 
related to vertical wind turbines, wind energy conversion, and energy 
storage systems. It also develops a hybrid, vertical configuration of multi-
bladed and multi-stage (multi-S) Savonius rotors for capturing and storing 
wind energy. The intended hybrid design is expected to provide small- or 
near-medium-sized wind turbine of unique design in terms of the gained 
energy and speed factors. The whole system is dedicated for stand-alone 
power plants. Integration of wind power into electricity generation is 
associated with some challenges as wind power generation is known by its 
fluctuating nature. The operation philosophy here is based on continual 
storing of wind energy into temporal energy storage systems. This paper is 
pioneering in developing a bidirectional process by which storing and 
expanding energy take place simultaneously or separately. A continual 
energy storing goes forward by a mechanically-actuated compressor in 
order to compress air into air tanks which is simultaneously providing air 
expanders by the necessary energy. These expanders concurrently generate 
electricity and/or produce hydrogen and nitrogen. Pumping air into 
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storage by using a wind turbine is normally done at high delivered torques 
rather than high speeds, while electricity generation finds most of its 
impact at relatively high speeds. A conflict is then exists which adds more 
complexity to the system operation in addition to the wind and load 
fluctuation problems. This paper suggests a solution to this problem by the 
integration of four storage facilities in order to realize a consistent, 
sustainable electricity generation, pumping air into air storage and 
generating hydrogen and nitrogen. 

Wind energy use in stand-alone applications is becoming a 
competitive choice with gradual reduction in component cost and 
increasing price of fossil fuels. The energy from isolated wind turbines is 
of variable nature due to intermittent wind availability. Based on the 
energy conservation time and the application, energy storage devices can 
be classified in short- and long-term devices. Devices like flywheels, 
capacitors and superconducting magnetic coils are classified as short-term 
devices. While devices like pumping hydro, batteries, compressed air and 
hydrogen fuel cells are categorized as long-term ones. Strictly speaking, 
devices which can absorb and keep energy for long periods of time are 
known to be long-term devices. Recently, the International Energy Agency 
(IEA) postulated key tasks for a roadmap that should achieve a vision of 
over 2000 GW of wind energy capacity by 2050. This roadmap requires 
future collaborative work among research institutions, industry and 
governments.  Significant research findings all over the world when added 
to best technology and policy practice would be able to identify and enable 
the most cost-effective and beneficial advancement. The recommendations 
of the IEA are believed to be crucial to the whole international society and 
provide important alternative pillars of advancement to evolving potentials 
of different technologies. One of the most important uprising technologies 
in wind energy industry is the design and implementation of small wind 
turbine. In 2002, the American Wind Energy Association (AWEA) stated 
a 20-year roadmap for small wind turbine industry in order to be 
positioned to help the 2 billion people around the world who do not have 
access to electric power. This is in addition to the dream of having 
resources of clean energy. When wind energy represents a significant 
contributor to improving the standard of life and opportunities of people in 
developing countries worldwide, at that time, electrification via wind 
energy will become an on-ground reality. 

In this paper, pneumatic flow control, which uses air as a control 
tool, or as the controlled tool, is highly implemented. In other words, there 
are two possible pneumatic controls: one that controls pneumatics and the 
other which is controlled by pneumatics. The ingoing air to storage tanks 
and the outgoing air from them are controlled by pneumatically actuated 
valves and pressure regulators. The goal is to store or to deliver the 
pneumatic power as decided by the supervisory control system. This could 
happen successively or concurrently, according to the energy plan. A 
stand-alone power unit based on wind energy capturing, storing and 
converting to electricity is proposed in this paper. It aims at the design and 
development of a wind turbine its size can be conceived in range of small 
to near-medium turbine.  It delivers mechanical energy to operate two 
electrical generators one is a synchronous (SG) machine and the other is 
an asynchronous (AG) machine as shown in the proposed system. The SG 
machine is to deliver electricity to the load when ever needed. This 
machine is operated by a pneumatically-controlled air motor AM2 which 
gets its pressurized air from an air tank in which air is pumped and stored 
by a variable speed air compressor. The later is directly connected to the 
turbine shaft via the pneumatically actuated clutch No. (2). 

The operation of the AM2 – SG system is controlled by the value of 
the requested load. Meaning that, when the AG machine is not providing 
the total requested power the AM2-SG system can compensate for the rest. 
Moreover, the AM2-SG system can provide the total electrical load when 
there is no wind at all or when the turbine is out of the range that is 
embraced by the cut-in cut-out limits. However, the operation of the AM2-
SG system is balanced by a flywheel system. 
 
76- 
NEW PLASMA TECHNOLOGY FOR SOLID FUEL IGNITION 
AND COMBUSTION 
V.E. Messerle, A.B. Ustimenko, A.S. Askarova, A.O. Nagibin, and 
O.A. Lavrichshev, 
Research Department Plasmotechnics, Combustion Problems Institute, 
Research Institute of Experimental and Theoretical Physics al-Farabi 
Kazakh National University, Almaty, Kazakhstan 

This work presents new plasma technology for solid fuel ignition 
and combustion. Plasma activation promotes more effective and 
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environmental friendly low-rank coal ignition and combustion. To realise 
this technology plasma-fuel systems (PFS) were developed. PFS have been 
tested for boilers start up and pulverized coal flame stabilization in 
different countries at 30 power boilers of 75 to 670 t/h steam productivity. 

To show the advantages of the plasma technology before 
conventional technologies of coal combustion numerical investigation of 
plasma ignition, gasification and thermochemical preparation of a 
pulverized coal for incineration in a power boiler was fulfilled. Three 
codes were used for the research. The computer simulation experiments 
were conducted for low-rank bituminous coal with ash content 44% 
incinerated at the boiler of 475 ton per hour steam productivity. 
Comprehensive image of plasma activated coal combustion processes in a 
furnace of pulverised coal fired boiler was obtained. Both analysis of the 
numerical experiment and experience of PFS industrial use showed 
ecological efficiency of the plasma technology. 
 
 
77- 
SOLID FUEL PLASMA GASIFICATION AS A CLEAN 
TECHNOLOGY OF SYNTHESIS GAS PRODUCTION 
V.E. Messerle, A.B. Ustimenko, and E.F. Ossadchaya, 
Research Department Plasmotechnics, Almaty, Kazakhstan 

This paper presents the results of numerical and experimental study 
of plasma gasification of solid fuels at an arc reactor in various media. 
Calculations were fulfilled using numerical codes TERRA for 
thermodynamic computation and Plasma-Coal for kinetic simulation. The 
numerical results were compared with experimental data and they showed 
satisfied agreement. Kazakhstan bituminous coal of 40 % ash content and 
Canadian petrocoke of 3 % ash content were investigated. As a result of 
plasma gasification of these solid fuels high quality synthesis gas was 
produced. Synthesis gas yield was varied from 43.3 % at air gasification to 
97.4 % at steam gasification of the solid fuels. The produced gas was 
clean, did not contain oxides of nitrogen and sulfur, and it can be used as a 
power gas in power engineering and as a gas-reducing agent in 
metallurgy. 

 
78- 
ENERGY, AGRICULTURE AND CLIMATE CHANGE UNDER 
TIGHT EU REGULATIONS 
Piotr F. Borowski, 
Warsaw University of Life Sciences, Poland 

(1) A first element in the common energy policy is to establish a 
genuine internal market for the products and services of the energy sector. 
The establishing of a single market involves removing barriers, 
establishing common rules, and opening up of the energy markets.  

(2) EC (European Commission) climate policy is based on the 
conviction that, if not immediately and drastically limit greenhouse gas 
emissions and climate change this century will reach a catastrophic level. 

(3) Agriculture in the EU uses substantial amount of energy to 
produce heat in greenhouses and other heat applications (e.g. drying). 
This accounts for 73% of total energy consumption of agriculture. Energy 
is also used for pumping and agricultural machines (23% of total). The 
rest of energy consumption in agriculture corresponds to specific electrical 
equipment and electric motor drives. The agriculture sector is a key source 
of global greenhouse gas emissions (14% or 6.8 Gt of CO2 eq.), but with a 
high technical mitigation potential (5.5-6 Gt of CO2 eq. per year by 2030). 
74% of emissions from agriculture are in developing countries. 
Agriculture is a sector where mitigation action has strong potential co-
benefits for sustainable development (food security, poverty reduction 
among the 70% of the poor living in rural areas, environmental services) 
and climate change adaptation (improving agro-ecosystem resilience). By 
2020, the sectors not covered by the system of emissions trading, such as 
transport (except aviation, which will be covered by the scheme in 2012), 
agriculture, waste and households to reduce their emissions by 10% 
compared to 2005 levels. The main topic of this research is power plants 
management in tightening limits condition. Sustainable solutions to the 
climate crisis require the development of new technologies, appropriate 
policy approaches and innovative business models of power plants. The 
tight environmental requirements may bring competitive edge. The tight 
requirements support cutting costs and creating technical innovations and 
thus the country can e.g. become a forerunner in some areas of an 
environmental technology. Tight environmental requirements favoured the 
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new clean fossil energy technologies because of their superior performance 
in this area. Environmental and other regulations needed to be developed, 
provided and enforced so that a level playing field would be provided. 
From the viewpoint of environmental protection global requirements 
should be met with globally fixed measures. The global, regional and local 
requirements should be laid down on the basis of available, reliable, 
scientific facts with the aim of taking adequate precautions. The choice of 
global emissions trajectory will need to take into account technological 
requirements and costs in the energy sector. The normal cycle of capital 
replacement is a key constraint on the speed with which low-carbon 
technologies can enter into use without incurring disproportionate cost. 
The energy sector has a relatively slow rate of capital replacement in 
general, due to the long lifetime of much of its capital — for producing, 
supply and using energy. As a result, more efficient technologies normally 
take many years to spread through the energy sector. Mainstream climate 
scientists warn greenhouse gas emissions, caused by burning fossil fuels 
and other human activities, must be substantially reduced to avoid 
dangerous climate change. Fossil fuel combustion needs to be substantially 
reduced for three main reasons: energy security, human health and climate 
change mitigation. Pressure to replace fossil fuels has focused more 
attention on renewable sources – e.g. biomass, solar, geothermal, wave or 
wind. So now, there is the time to work out the strategy for the future. The 
world’s energy system is at a crossroads. Current global trends in energy 
supply and consumption are patently unsustainable — environmentally, 
economically, socially. What emissions limits might emerge from current 
international negotiations on climate change? What role could cap-and-
trade and sectoral approaches play in moving to a low-carbon energy 
future?  The three scenarios analysed are based on differing hypotheses of 
limited participation up until 2025. All the scenarios assume that the 
countries that have ratified the Kyoto Protocol will meet their targets. The 
implications for energy demand, prices, investment, air pollution and 
energy security are fully spelt out. This ground-breaking analysis will 
enable policy makers to distill the key choices as they strive to agree in 
Copenhagen in 2009 on a post-Kyoto climate framework. On current 
trends, energy-related emissions of carbon-dioxide (CO2) and other 
greenhouse gases will rise inexorably, pushing up average global 

temperature by as much as 6°C in the long term. Strong, urgent action is 
needed to curb these trends. 

Energy efficiency combats climate change, improves energy 
security, contributes to the attainment of the Lisbon goals, and reduces 
costs for all EU citizens. Realising energy efficiency gains and at least 
reaching the 20% energy saving objective must continue to be a priority 
and the Community's common goal. Policy implementation efforts should 
be intensified - in particular through the National Action Plans - and the 
initiatives of this package must be steered swiftly through the legislative 
process. The proposed measures together with financing incentives, energy 
taxation and raising awareness will bring about permanent, concrete 
results. The economic adjustment to meet the carbon emission constraints 
involves substitution away from commodities whose production processes 
generate greenhouse gas emissions. These are usually commodities 
characterised by relatively high energy content. the energy sectors playing 
the most important role in this adjustment process. (Research conducted 
under grant of Ministry of Science and Higher Education).  
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Solid Oxide Fuel Cells may be classified according to their design 
into three categories: dual-chamber, single-chamber and no-chamber cells. 
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The performance of no-chamber of direct flame cells is compared to dual 
and single-chamber cells. It was found that to date the degree of 
development for the two-chamber cells is comparable to that of the dual-
chamber in terms of electro-chemical performance, but not in terms of the 
fuel conversion in the cells. On the other hand, no-chamber fuel cells 
present some potential advantages, even tough the experimental data 
available is still scarce. In conclusion, a design of a no-chamber SOFC is 
proposed with the aim of taking advantage of the combustion performance 
exhibited by porous burners to be used in a double function of heating 
source and fuel provider. 
Keywords: Solid Oxide Fuel Cells, porous burners, no-chamber cell, direct 
flame cell. 
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This paper presents a numerical study of the savonius type direct 
drive turbine in typical chamber geometry of an oscillating water column 
chamber (OWC) for wave energy conversion. The paper deals with a 
numerical modeling devoted to predict the turbine efficiency in the 
components of an oscillating water column (OWC) system used for the 
wave energy capture. In the present paper, the flow behavior is modeled by 
using the commercial code ANSYS CFX. The numerical flow models 
have been elaborated and tested independently in the geometries of a water 
chamber with a conventional three bladed savonius type wave turbine. 
Constant periodic wave flow calculations were performed to investigate 
the flow distribution at the turbines inlet section, as well as the properties 
of the savonius type turbine. The flow is assumed to be two-dimensional 
(2D), viscous, turbulent and unsteady. The commercial CFD code is used 
with a solver of the coupled conservation equations of mass, momentum 
and energy, with an implicit time scheme and with the adoption of the 
hexahedral mesh and the moving mesh techniques in areas of moving 
surfaces. Turbulence is modeled with the k–e model. The obtained results 

indicate that the developed models are well suitable to analyze the water 
flows both in the chamber and in the turbine. For the turbine, the 
numerical results of pressure and torque were compared with each other. 
Keywords: wave energy, savonius rotor, savonius rotor, numerical 
simulation, performance, efficiency. 

 
81- 
GENERATION OF ELECTRICAL ENERGY USING MUNICIPAL 
WATER PIPE LINE 
Ali Rıza Gün1,*, Mehmet Kurban2, 
1 Bilecik University, Vocational School, Bilecik, Turkey 
 2 Bilecik University, Faculty of Engineering, Bilecik, Turkey 
* Corresponding author. Tel: +90 228 2160061, Fax: +90 228 2160026, 
E-mail: aliriza.gun@bilecik.edu.tr 

It is inevitable fact that population growth and the population’s 
need of using technology will lead to reduction of global energy in the 
next years. Electrical energy is one of the most important energy sources. 
Recently, electrical energy used all over the world is mostly generated 
from fossil fuels.  It is possible for fossil fuels to respond to energy needs 
in the next years because they are not renewable and their sources are 
limited. Besides, using these fuels is harmful for environment and human 
life. So, it reveals the importance of renewable energy sources. 

The importance and the utilization of renewable energy sources are 
increasing day by day. Among the renewable energy sources, hydro 
electric plants have the greatest ratio in producing electrical energy. Huge 
electric plants are constructed in the places where greater energy is 
needed. During the construction of huge electric plants in the places where 
greater energy is needed small or mini dams are also constructed in order 
to utilize from small water sources. While huge hydro electric energy is 
considered as a classical renewable source of energy in electric literature, 
mini and micro hydro electric energy are considered as new and renewable 
sources of energy. The hydro electric potentiality between 101 kW and 10 
MW are assumed as mini hydro electric energy. Hydro electric systems are 
classified in various types. If falling water is taken into account, we can 
classify them as; low falling (between 2-20metres), medium falling 
(between 20-150metres) and high falling (more than 150metres). And 
generally medium and high falling systems are preferred because of low 
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unit cost. According to other electric plants the cost of produced electrical 
energy is highly low in the electric plants which change the kinetic energy 
into electrical energy. 

In this paper, by constructing mini hydro electrical plants at the 
convenient places of city municipal water pipe line, evaluation of 
production opportunity of electrical energy and making a sample practice 
for a specific region of Turkey, is aimed. Over the city, town and village 
municipal water lines which flow with its own attractiveness, by 
constructing mini hydro electrical plants  of which setting cost is very low 
and construction period is very short administrating expenditure of these 
lines can be payed on a large scale. Besides, electrical energy needs such 
as chlorination equipment in water depots which are faraway from 
electrical energy lines, lighting etc. will be received. Because of using 
municipal water pipe line, constructing dam won’t be needed and 
ecological frame will not be harmed by anything. Therefore, planning 
these kinds of plants will be advantageous. The researches based on using 
hydro electrical sources most efficiently in every respect will provide an 
important acquisition. 
Keywords: Renewable energy, mini hydro electrical plants, municipal 
water pipe line 
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The petroleum crisis in the end quarter of the 20th century has 
turned the attention of universities and other investigation foundations to 
new and renewable energy resources. Wind is becoming an important 
source of energy for electric utilities around the world. Many firms have 
undertaken development of commercial wind power plants. The effective 

utilization of wind energy entails a detailed knowledge of the wind 
characteristics at the particular location. The distribution of wind speeds is 
important for the design of wind farms, power generators and agricultural 
applications. The most important factors are wind speed, the energy of the 
wind, the generator type and the feasibility study. Wind power provides a 
clean energy resource and is promising in the short term in Turkey.  

The probability distributions of wind speed are an important part of 
information needed in evaluation of wind power potential. In wind studies, 
Weibull is accepted to model wind speed. The parameters of the Weibull 
distribution that are used for finding the estimation of average speed, 
standard deviation, energy and power density can be found by different 
parameter estimation methods. It is well known that to achieve more 
accurate wind power estimation one must use more appropriate estimation 
method for Weibull. Since estimation of wind power and energy is widely 
made of the Weibull distribution, its parameters need to be evaluated 
precisely, accurately and efficiently. 

In this paper, the possible wind energy potential has been 
investigated in the Iki Eylul Campus of Anadolu University in Eskisehir in 
Turkey. In this regard, a wind observation station was established at the 
campus, and it is examining the possible electrical power that can be 
generated by the wind. The data have been collected in this observation 
station since 2005. Weighted least square method are used to determine 
Weibull distribution parameters, the scale and shape parameters. 
Maximum likelihood method (MLM) is used for comparing with using 
method in this study. Moreover, the wind power in the campus is 
evaluated based on the Weibull distribution parameters using the weighted 
least square method which gives better overall fit to the distribution of the 
wind data in terms of root mean square error (RMSE) and chi-square 
criteria. 
Keywords:  Renewable energy, Wind power, Weibull distribution, 
Weighted Least Square Method. 
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The future of a Hydrogen Economy is still largely unknown, 
however major funding programs for R&D in transition to Hydrogen 
Infrastructure are underway worldwide. This clearly indicates an increased 
focus on Hydrogen as the next best energy option. It is imperative that 
these activities clearly translate into effective steps towards a Hydrogen 
Economy. Options need to be analysed effectively for the development of 
Hydrogen energy infrastructure from its embryonic stage to well 
established roles in the wider regional, national and global energy 
economies. Different pathways under evolution need to be optimised for 
potential benefits in terms of environmental up gradation as well as 
freedom from fossil fuel use.  
The shape of any future hydrogen infrastructure would have foundations 
based on the current energy economy and its elements. Geographically 
hydrogen production methods, techniques and sources world vary from 
region to region. Similarly siting of Hydrogen energy Infrastucture 
whether stand-alone or cluster would be dictated by ground conditions. 
Thus the building of anticipated Hydrogen supply chains requires 
extensive analysis of current energy resources and availability under the 
principles of Integrated Resource planning (IRP). Conversion from a fossil 
fuel based Energy to a renewable Hydrogen system require coherent 
technical analysis of how such an implementation world occur and its 
effects on other parts of the energy system.  Computer Tools have been 
developed to perform such analysis that model the defined energy system. 

Development of a computer tool for each region and each analysis 
is not only very time consuming but also require trained manpower and 
above all financial expenditures. Thus for a developing country like 
Pakistan, it is recommended that the available tools if feasible and 
accesible be used for any future Hydrogen Integrated strategies in Energy 
planning. 

A number of studies have been carried out that provide information 
pertaining to a single tool without any reference to the renewable 
Hydrogen Energy systems. Comparative studies have been made by Lund 
et al [7] on Energy plan & H2 RES.  Similarly NEMS and MARKAL - 
MACOR have been compared by [8]. Urban et al has discussed the six 
energy tools mainly EMINENT, CO2DB MARKAL, IKARUS, E3 
DATABASE and Synopsis. For developing countries, the only study 
carried out by [10] analyses the suitability of 12 energy tools however none 

of them targets Renewable Hydrogen studies. Thus to pin point a specific 
tool that has been well – researched and implemented across the world and 
with documented results, a detailed analysis has been carried out in this 
paper. 
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Masonry building in Bangladesh is typically of brick facing or 
cavity brick construction. The increased emphasis on energy conservation 
and reduction of greenhouse gas emissions has resulted in the thermal 
performance of building construction systems coming under increasing 
search, with a “star” rating system based on energy efficiency being 
implemented in the developing countries. But at that time we have a little 
consideration about that. Little information exists on the thermal 
performance of masonry under Bangladeshi climatic conditions. In recent 
years there has been growing world-wide concern on energy conservation, 
the reduction of greenhouse gases, and sustainability. In Bangladesh, it is 
estimated that more than 30% of the end energy usage in buildings is used 
for space heating and cooling. Now day’s building sector is playing a vital 
role in our economic development. We have more than a huge number of 
buildings in our country at present. Most of these built forms are made by 
brick facade. There is less consideration about the result on wall surface 
treatment. But it has a great role in view of energy consumption and 
thermal impact. Therefore, achieving better energy efficiency in buildings 
has become one of the major challenges for architects and builders. 

This paper gives an overview of the Comparative Study of the 
Thermal Performance of Cavity and Brick facing Construction for a 
typical building in Bangladesh according to its own climatic conditions. 
Keywords: Thermal performance, brick cavity wall, one layer brick facing 
wall, typical building wall surface, Bangladesh climate. 
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Coal, as a product, shows different characteristics and has not 
unique and homogeneous structures. The heat content ranges from low to 
high which affects the energy amount gained when the coal is burned. The 
power producers tend to purchase the coal with high heat content to 
generate more electric power comparing with the same amount of coal 
with lower heat content. On the other hand, the transportation of coal is a 
problem under limited infrastructure and higher cost. The right mix of 
coal resources should be chosen and the appropriate transportation routes 
should be determined to minimize the cost.In this paper, an integrated 
model for supplier, transportation, and coal orders is developed for the 
coal supply network in which multiple suppliers, coal contracts, and 
multimode transportation routes exist. The model simultaneously 
optimizes the total sum of objectives such as minimizing purchase cost, 
transportation cost and ash removal cost and presents a decision 
framework on the suppliers, transportation routes, and coal products that 
will achieve these objectives. The network and capacity constraints of 
suppliers and transportation routes are included to the model. Multi-
objective linear programming is employed to solve the problem. The 
solution methodology is applied on a case study in Midwest USA and the 
alternative evaluation process is presented. It is shown that the model can 
be used by the power companies to find a solution for the coal supply 
problem efficiently.   
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This paper presents a theoretical energy-exergy analysis of the 
combined-cycle power plant located at Garri Power-Plant (Sudan). The 
plant, referred to as GARRI-I, has two blocks each of which contains two 
gas turbines (Frame 6), two heat recovery steam generators (HRSGs), and 
one steam turbine. Depending on fuel availability, the plant burns two 
types of fuels (light diesel oil (LDO) and liquefied petroleum gas (LPG)) 
and depending of the demand it is frequently operated at part-load. The 
performance of the power plant was analysed based on the first law and 
second law of thermodynamics by evaluating the specific power-output, 
thermal efficiency, exergy destruction in the cycle components, second-law 
efficiency of the gas-turbine cycle, and second law efficiency of the steam 
power cycle. The energy utilization of the plant was analysed at 100% load 
using the two fuel types and at 66% load using LDO alone. Although the 
plant's second law efficiency at full load was found to be slightly higher 
than 64.0% with both fuels, the efficiency dropped to 61.6% at part-load 
with LDO. The maximum exergy loss was found at the gas turbine, which 
amounts to 31.2% of the total energy input. The second largest loss was at 
the HRSG which amounts to 10.43% of the energy input. Exergy 
destruction at the pumps was significantly small compared to other 
components of the cycle.   
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Hydrogen is being considered as a possible replacement of the fossil 
fuels. Hydrogen is not an energy source, but rather an energy carrier .It 
can be produced from any energy source, including the fossil fuels. 
Hydrogen can be used in any application where fossil fuels are used today. 
At the end use hydrogen is versatile and clean. A combination of 
renewable energy sources and hydrogen results in an energy system which 
can be permentlty satisfy all the energy needs of the modern civilization 
without damaging the environment. In the last two decades there has been 
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a tremendous progress in hydrogen energy technologies, and in general 
acceptance of the hydrogen energy system concepts. 

This technical paper illustrates the production process of hydrogen 
as well as the delivery to the end use. Technologies for hydrogen 
production and utilization already exists or more close to 
commercialization, and their directed demonstration and implementation 
is required which will eventually lead toward establishment of the 
hydrogen energy system. An energy system based on electricity and 
hydrogen as energy carrier, and coupled with renewable energy sources is 
a permanent energy system, capable of satisfying the energy needs of the 
future societies without causing detrimental environmental effects. 

Hydrogen has many advantages over fossil fuel based energy 
currencies. It is Clean, versatile, efficient, and recyclable. We will never 
run out of hydrogen, as long as we have technologies to produce it and to 
use it. Technologies for hydrogen production and utilization already exist 
or are close to commercialization and their directed demonstration and 
implementation is required, which will eventually lead toward 
establishment of the hydrogen energy system. An energy system based on 
electricity and hydrogen as energy carriers, and coupled with renewable 
energy sources is a permanent energy system, capable of satisfying all the 
energy needs of the future societies without causing detrimental 
environmental effects.  
Keywords: hydrogen energy system, hydrogen production, hydrogen 
utilization, fuel cells. 
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The article describes a current situation of the European energy 
market through the analysis of the activities of major actors on it such as 
JSC Gazprom (Russian largest gas extractor and one of the major gas 
producing company for the European energy market), Vattenfall (Swedish 

energy company which has a long-term goal to become dominant on the 
German energy market) and E.ON (Power and gas leading company in 
Germany). Firstly, we analyze historical development of these major 
energy companies from national to international levels. We are focusing 
on the mergers and acquisitions historically. The period of analysis is 10 
years. Secondly, we make the valuation of energy balances of European 
countries for having comprehensive concept. Thirdly, we use case studies 
approach. Our main results determine current situation of the European 
energy market and its perspectives. By 2050 Germany is to achieve a 
climate-friendly energy supply consisting predominantly of renewable and 
to reduce its CO2 emissions between 80 to 95 %. By this reason Germany 
has to use less coal in its primary energy resource consumption; therefore 
gas is likely to be the main environment friendly as well as accessible 
energy resource. Germany imports gas from Russia and due to upcoming 
construction project of “North Stream pipeline” it will soon import more 
gas. On the basis of this clean-energy strategy of JSC Gazprom, 
Vattenfall, E.ON and security issues of gas supply, we explore the 
underlying issue: “Will the future European energy market be a German 
battle with Russian and Swedish actors in the center of it?” This research 
paper should be used for further investigations of strategic management 
and building a case study of future relationships between major players of 
European energy market. Previous research in the field has not fully 
utilized the method of analysis of mergers and acquisitions.  
Keywords: European energy market, mergers and acquisitions, analysis of 
interactions between major players, strategic case study. 
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Supercapacitors are alternative energy storage systems. Although 
they have relatively lower energy density in comparison to rechargeable 
batteries, they can provide high power density and long cyclic life. 
Different from the traditional capacitors, one of key factors in controlling 
capacitance of the supercapacitors is surface area of electrodes. In this 
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research several methods have been used in the fabrication of 
nanostructured MnO2 films, including electrodepositions, composites 
prepared using hydrothermal growth, and lithiation of MnO2 thin films. It 
is found that the morphologies of the nanostructure materials and 
composites, and hence surface areas are dependent on deposition current 
density, temperature and concentration of solvent, and lithiation cycles. 
Although carbon nanoture (CNT) shows the best capacitance shape, CNT-
MnO2 composite possesses high capacitance due to contributions from 
high conductivity of CNT and from high capacitance of MnO2. This 
research also provides an evidence of formation of nanostructured and 
porous MnO2 through lithiation of MnO2 thin film. 
 
90- 
METHANATION OF CO AND CO2 IN A NONTHERMAL 
PLASMA-CATALYTIC REACTOR 
Young Sun Mok and Eun-Jin Jwa, 
Department of Chemical Engineering, Jeju National University 
The gradual depletion of petroleum has increased concern over coal 
technologies. Since coal reserves are expected to last for more than 230 
years, it will play an important role in the future energy scenario. Methane 
is one of the most important carbon resources, serving as energy and a 
feedstock for higher-value chemicals. Therefore, there is renewed interest 
in synthesizing methane from coal. Production of methane from coal 
consists of several steps. The first step is the gasification of coal using 
steam reforming and partial oxidation to produce synthesis gas, a gas 
mixture comprising primarily of carbon monoxide (CO) and hydrogen 
(H2). The conversion of the synthesis gas to methane is a crucial part of 
the process. After removing undesired compounds and adjusting the 
CO/H2 molar ratio, the synthesis gas is fed to a catalytic reactor where it 
is converted into methane over a suitable catalyst under appropriate 
reaction conditions. Generally, catalysts for CO methanation are active for 
CO2 methanation as well, and thus they can also be used for greenhouse 
gas reduction. 

In the present work, an experimental investigation has been 
conducted to study the effect of nonthermal plasma on the catalytic 
methanation of CO and CO2. The methanation was performed over 
supported Ni-based catalysts that were prepared by incipient wetness 

impregnation method. The catalysts prepared were placed in the discharge 
area of the nonthermal plasma reactor. A cylindrical dielectric barrier 
discharge (DBD) reactor was employed as the plasma reactor. 
Experimental variables such as reaction temperature, applied voltage and 
operating pressure were examined at CO:H2 molar ratio of 1:3 and 
CO2:H2 molar ratio of 1:4. It was found that the nonthermal plasma 
significantly enhanced the conversion of CO or CO2 into methane, giving 
higher conversion efficiencies at higher voltages. The effect of the 
nonthermal plasma was especially remarkable at lower temperatures and 
pressures. At high temperatures above 300oC, the Ni/alumina catalyst 
itself exhibited very high catalytic activity for the conversion of CO and 
CO2, thereby weakening the effect of the nonthermal plasma. The reaction 
products identified by Fourier Transform Infrared (FTIR) spectra showed 
that CO and CO2 were converted primarily into CH4 with high selectivity 
above 90% at most experimental conditions.  
Keywords: Nonthermal plasma, Catalyst, Synthesis gas, Carbon Dioxide, 
Methane  
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Supercapacitors have attracted great attention in recent years, due 
to the improved energy density, together with its high power density and 
long lifetime. Fabrication and properties of supercapacitor electrode 
materials based on nickel oxide will be presented. A Ni(OH)2 film with 
interconnected nanoflakes is deposited directly on a nickel foam substrate, 
and a high specific capacitance of 2000 F g−1 is achieved. The 
supercapacitor performance and decay in capacitance during charge–
discharge cycles is studied systematically by means of multi-
characterization techniques including XRD, SEM, TEM, and 
electrochemical methods. The surface morphologies of Ni(OH)2–Ni foam 
electrodes before and after 500 and 2000 cycles are viewed using SEM and 
TEM. The surface of the as-deposited electrode is highly porous and 
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composed of small interconnected nanoflakes. Increases in flake size, flake 
thickness and pore size becomemore and more obvious, especially after the 
samples have been cycled for 500–2000 times. These morphology changes 
indicate that a mass transfer and a recrystallization process occur during 
the cycling process and lead to particle growth in the nanoporous Ni(OH)2 
film. Analysis of capacitance change, CV behaviour, morphology and 
microstructure of the samples suggests that there is a competition between 
the phase change and the growth of particle and crystal size in the 
capacitance decay mechanism. In addition to half cell, full cell 
supercapacitors will also be demonstrated. High performance 
supercapacitors have also been fabricated and high energy density is 
achieved. 
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A research project funded by the Research Promotion Foundation of 
Cyprus was undertaken by the Cyprus University of Technology in 
collaboration with the Geological Survey Department of Cyprus and 
others, to investigate and determine the geothermal parameters of the 
ground in Cyprus. Temperatures have been measured in six boreholes with 
thermocouples inserted in the ground at a depth of 0m to up to 120m for a 
period of one year. Borehole sites were selected so as to cover 

geographically, geologically and topographically the whole island.  The 
results for the locations investigated in this study show that the 
undisturbed ground temperature in Cyprus is constant throughout the year 
and are within the range of 18.4°C to 23.9°C. Also it is calculated that the 
thermal conductivity for the whole island is between 1.42 to 1.97 W/mK. 
The data collected clearly indicate that there is a potential for the efficient 
use of GCHPs in Cyprus leading to significant savings in power. 
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CARBON FIBER/CONDUCTING POLYMER NANO-
COMPOSITES FOR ELECTROCHEMICAL ENERGY STORAGE 
Ashok K. Sharma1, Jong-Huy Kim*, and Yong-Sung Lee*, 
Department of Materials Science & Nanotechnology, DCR University of 
Science & Technology, Murthal, Sonepat-131039, Haryana (India) 
*Energy Storage Research Center in Korea Institute of Energy Research, 
South Korea 

The nano-thin PPy layers deposited on to the highly conductive 
carbon substrate of the vapor grown carbon fibers (VGCF) was aimed to 
understand some details on pseudo-capacitive behavior of the PPy. Using 
different concentrations of the pyrrole could control the thicknesses of 
deposited PPy layers. Surface morphology and thickness of the deposited 
PPy layers were confirmed by means of scanning electron microscopy 
(SEM) and scanning transmission emission microscopy (TEM). Pseudo-
capacitive behavior of the deposited PPy layers on VGCF investigated by 
means of cyclic voltammetry. Then, the PPy/VGCF composites were 
mixed with activated carbons (AC) at various mixing ratios. For the 
PPy/VGCF/AC composite electrodes, characteristics of specific 
capacitance and power capability were examined by half-cell tests. As 
results of this study, it was investigated that nano-thin PPy layer below 
~10 nm deposited on VGCF had high pseudo-capacitance and fast 
reversibility. Its specific capacitance per averaged weight of active 
material (PPy) was obtained as ~588Fg-1 at 30mVs-1 and maintained as 
~550Fg-1 at 200mVs-1 of scan rate. Also, from the mixing 60 wt.% of the 
PPy/VGCF with 25 wt.% of AC, the PPy/VGCF/AC composite electrode 
exhibited higher power capability maintaining the specific capacitance per 
active materials of PPy and AC as ~300Fg-1 at 200mVs-1 in 6M  KOH. 
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Keywords:  Pseudo-capacitance; Electric double layer capacitance; 
Composite electrode; Supercapacitor 
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GLYCEROL AND METHYLESTERS DECOMPOSITION IN THE 
SUPERCRITICAL PRODUCTION OF BIODIESEL: POTENTIAL 
ALTERNATIVE TO IMPROVE FUEL CHARACTERISTICS AND 
YIELD 
Victor F. Marulanda, 
Universidad de La Salle, Bogotá, Colombia 

The supercritical transesterification method for biodiesel 
production has emerged as a process alternative which, different from the 
conventional base-catalized process, can handle unrefined triglycerides 
sources such as waste oils and animal fats, and also tolerates a high 
humidity content in the alcohol. This process is usually carried out at 
temperatures in the range 280 to 350 °C, pressures around 100 bars and a 
42:1 alcohol to triglycerides molar ratio. Temperatures higher than 350°C 
have been associated to methylesters decomposition and therefore a 
decreased yield. However, not much has been discussed on the nature of 
these decomposition products. More recently, several studies have shown 
that at temperatures higher than 350 °C, the unsaturated portion of the 
methylesters of the biodiesel, linoleic and linolenic fatty acid methyl esters 
mainly, are decomposed to smaller chain methylesters, which could 
improve the viscosity of the biodiesel. In this work, the supercritical 
transesterification of chicken fat with methanol was studied at 
temperatures in the range 350 to 400 °C, pressures to 300 bars and 
methanol to fat molar ratio in the range 3:1 to 12:1 in a continuous unit 
set-up. Two phases were obtained as product: a biodiesel phase and an 
upper aqueous phase. The identified products in the biodiesel phase 
included not only the long chain methylesters (C:16 to C:18) derived from 

the original fatty acids in the chicken fat but also small chain methylesters 
(C:8  to C:14) originated in the decomposition reactions of long chain 
methylesters, as well as linear alkanes and alkenes which are well known 
fuels. This indicates no loss in yield should be associated to higher 
temperatures. In the aqueous phase several glycerol decomposition 
products were identified. Glycerol methanolysis and dehydration reactions 
originated several byproducts such as glycerol ethers and polyglycerols. 
Some of these products have been used as fuel or fuel additives and 
therefore could increase the yield of the biodiesel. An analysis of the 
obtained products indicates these could improve certain properties of the 
fuel, cold flow properties mainly, due to the low melting points of some of 
the decomposition products. At the same time, this process could be more 
economically attractive in comparison to other supercritical processes due 
to the low methanol to oil ratios used in the experiments as the excess 
methanol recovery costs are considerably reduced. 
 
95-       
CATALYTIC AMMONIA DECOMPOSITION IN MOLTEN SALT 
AND IONIC LIQUID MEDIA 
D. W. Assenbaum, J. Beil, D. Schmitt, N. Taccardi, P. Wasserscheid, 
Chair of Chemical Reaction Engineering, University Erlangen-Nürnberg, 
Germany, E-mail: Daniel.Assenbaum@crt.cbi.uni-erlangen.de 

Ionic liquids and Molten Salts are known to be classes of solvents 
with extremely low vapour pressure and high decomposition temperatures 
compared to normal organic solvents. It is known from literature that 
different Ionic liquids [1] and different Molten Salts [2] dissolve 
significant amounts of ammonia even at increased temperature. This 
property is useful in applications such as gas purification as well as in 
chemical reactions in these solvents. 

Ammonia is a basic starting material for varieties of chemicals. 
Looking closer to its structure one realises that with 17,6 wt.% it contains 
a high amount of hydrogen. For a hydrogen storage medium this is a core 
issue. At the same time the purity and the release temperature are of high 
significance. At around 400 °C Ammonia decomposition starts to appear 
and produces only hydrogen and nitrogen. [3] 

Our contribution presents a new developed system for the 
decomposition of ammonia in low volatile solvents to release hydrogen. 
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Strategies to enhance the H2 liberation according to the solvent and the 
catalytic system are discussed. [4]. 
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CELLS AND MAKING A LABORATORIAL SPECIMEN 
Seyedmehdi Sharifian, Rabeah Mehravar, Arezou Ghadi and Reza 
Miremadoddin, 
Chemical Engineering Faculty, Iran University of Sciense and 
Technology, Tehran, Iran 

Fuel cells are of different types but all of them have (obey) a similar 
structure. The determining role of bipolar plates in fuel cells persuades us 
to do some researches in this field and compared the results with each 
other (By diagram).The writers of this article have made some laboratorial 
specimen (samples) of bipolar plates from steel coating with chromium 
oxide and without coating chromium oxide to compare their competence 
in order to get good results about the effects of bipolar plate's quality. In 
doing this, we have also made bipolar plates from aluminum without 
coating to get these results. We test our suggestive bipolar plates by 
designing hydrogen fuel cell [PEM] with membrane of nafion 115 with 
active surface area of 4cm2 and platinum catalyst loading of    which is on 
the both sides of anode and cathode. All bipolar plates Channels are 
serpentine. The effect of above bipolar plates as the flow accumulator with 
different loading has been examined. It has been predicted that fuel cells 
will have an important role in supplying green energy in the world. 
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COMPARISON OF METALLIC BIPOLAR PLATES FOR PEM 
FUEL CELLS 
Mansour Shirvani, Mohammadbagher Limue, Seyedmehdi Sharifian 
and Arezou Ghadi, 
Chemical Engineering Faculty, Iran University of Sciense and 
Technology, Tehran, Iran 

Metallic bipolar plates for Polymer electrolyte membrane (PEM) 
fuel cells without coatings were tested in single cell tests. Current没oltage 
curves, lifetime curves and the contamination with metal ions were 
measured. Additionally the surface of the plates was analyzed by several 
methods. We made bipolar plate from Stainless steel Titanium Aluminum 
and Graphite made in small dimensions and their performance in the 
same conditions we compared. In this paper we build single-cell 
conditions as well we compare. And we showed metallic bipolar plates 
depending on the circumstances of each building, cost and power 
requirements are available. 
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DEVELOPMENT OF THERMAL PARTIAL OXIDATION IN 
SOLID OXIDE FUEL CELL USING EXCESS ENTHALPY FLAME 
Pil Hyong Lee, Soon Hye Jo, Sang Soon Hwang, 
Department of Mechanical Engineering, University of Incheon, 12-1, 
Songdo-Dong, Yeonsu-Gu, Incheon, Korea 

The increasing interest in more efficient and low pollution energy 
conversion systems is the driving force for the ongoing developments in 
the fuel cell sector. In MCFC and SOFC hydrogen as well as carbon 
monoxide can be utilized as fuel. Thus, synthesis gas, which can be 
produced from hydrocarbon fuels, can be directly utilized in such high 
temperature fuel cells.[1] For the projected demand in hydrogen, simple 
and efficient processes of hydrogen generation from various feed stock 
should be engineered. One of such solutions is a direct partial oxidation of 
hydrocarbon by excess enthalpy flame under rich and ultra-rich condition 
without catalyst. 

In this paper, a meso scale combustion process in the perforated 
silicon carbide(SiC) tube using a two dimensional approaches with GRI 
Mechanism 1.2 was investigated. The numerical simulation model is 
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based on Semi-Implicit Method for Pressure Linked Equation (SIMPLE) 
consistent algorithm using segregated solver of Fluent 6.3. The 
computational mesh structure which is divided into 50X15 and boundary 
conditions are set to constant mass flow rate at the inlet and constant 
pressure condition at the outlet respectively. 

To verify the existence of super adiabatic flame, the combustion 
process under the lean equivalence ratio of mixture of 0.65 and inlet flow 
velocity of 60cm/s was simulated. Its result shows that the flame with 
temperature spike can be stabilized in a perforated SiC tube burner. The 
flame temperature peak was located about 27.5mm away from the inlet 
region. The temperature on this peak was roughly 446K higher than the 
adiabatic flame temperature of 1753K for a free laminar flame. And the 
position of flame temperature peak was moved to outlet region gradually 
with increasing the inlet velocity. At ultra-rich equivalence ratio of 3.0 
and inlet velocity 40cm/s, it was observed that the shape of flame 
temperature peak shows similar to that at equivalence ratio of 0.65 and its 
temperature peak was 1,826K. The major species in the combustion 
product include methane, hydrogen, water, carbon monoxide, carbon 
dioxide and acetylene under ultra-rich condition by thermal partial 
oxidation. 
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KITAKYUSYU has implements various kinds of strategies to 
become a great environmental city in the world. Especially it aims at 
building industrial circulatory system. On the one hand, environmental 
problems are not only relating to the recycling resource, but also relating 
to reducing CO2 and protecting the natural environment contains a variety 
of sorts of factors. In order to building sustainable development society, it 
is necessary to be understood and assisted by all the people in the world. In 

other words, in order to make Japan and the world can see, Kitakyushu 
City, to really consider the environment, defined as a symbiotic-type city, 
not only from the industrial system but also consider the system of life, 
economic activities and social activities, these on the environment are 
essential. A new city in the 21st century with his activities and 
achievements has drawn attentions and expectations. 

Kitakyushu used to be one of the important industrial cities in 
Japan. However, in these days, it is showed that the industry areas are 
shrinking and the population involved in industry is declining, which 
fades away the vitality in some former industrial areas. On the other hand, 
the urban sprawl decentralized the downtown population, accompanied by 
aging society, slow down the development of the city center. Therefore, 
the most important of the latest city plan is to revitalize the downtown 
area in the post-industry society, by adjusting the land usage of the city 
and using idle industrial land in the surrounding neighborhoods. 
Kitakyushu will restore the vitality of city central area as soon as possible 
and focus on the environmental industry, tourism, entertainment and 
cultural facilities.  

This study is to use GIS and Space Syntax which can analyze the 
activities of the city to evaluate the structure of the space environment and 
urban sustainable development in Kitakyushu 
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ENERGY SAVING POTENTIAL ESTIMATION BY THE 
PENETRATION OF VARIABLE SPEED DRIVE IN SOUTH 
KOREA 
Jong-Ryul Won, 
Dept. of Electrical and Electronic Eng., Anyang University, South Korea 

Recently, due to weather condition and economic development, 
electric load is increased as years go by in South Korea. The amount of 
energy saving potential by energy efficiency should be first considered for 
energy policy makers. This kind of study is called as ‘energy efficiency 
potential study’, which has mainly studied in California from the early 
2000. It considers maximum available energy saved by all kinds of energy 
efficiency conservation measures, such as high-efficient equipments, codes 
and standards etc. In this study, we suggest the method and results of 
estimating energy efficiency potential for the penetration of variable speed 
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drive in South Korea. 
It is based on the California study, but is adjusted to reflect Korean real 
circumstances. 
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INTERACTIVE SOFTWARE FOR BUILDING AUTOMATED 
SYSTEMS TOWARDS EFFECTIVE ENERGY AND 
ENVIRONMENTAL MANAGEMENT 
Vangelis Marinakis, Haris Doukas, Charikleia Karakosta and John 
Psarras, 
Energy Policy Unit of the Management & Decision Support Systems 
Laboratory (EPU-NTUA), School of Electrical and Computer 
Engineering, National Technical University of Athens, Greece 

The current financial and economic crisis as well as the wider 
environmental pressures, including climate change and security of energy 
supply, put energy back at the “heart” of European Union’s (EU) action. 
Indeed, ambitious targets have been set for 2020 (“20-20-20” energy 
policy package), aiming to foster European economy to more sustainable 
energy paths [1]. 

Nowadays, buildings are responsible for about 40% of the EU's total 
final energy consumption and greenhouses emissions, putting them among 
the largest end-use sectors globally [2]. Thus, taking into consideration 
their untapped potential for cost-effective energy savings, estimated at 
1,509 Mtoe by 2050 [2], the penetration of energy efficiency technologies 
in the building sector could play an active role among the EU’s efforts 
towards a low-carbon economy [3]. This is particular true for Greece, 
which has recently incorporated the Directive 2002/91/EC on the energy 
performance of buildings, as well as the related procedures and modalities 
[4]. 

In this context, efforts on building construction are currently 
focusing on assuring the coverage of energy needs, while considering 
energy efficiency the minimum possible energy cost and environmental 
protection [5]. To this end, integrated building automation systems are 
applied to control lighting, cooling/heating, ventilation, pumps, lifts etc. 
Although these systems have become increasingly popular, the necessity 
for intelligent tools and methods, to provide remote control and real time 

monitoring of energy consumption, facilitating “green buildings” 
development, remains [6]. 

In order to respond to this common interest, the aim of this paper is 
to present prototype software tools for data collection and organization, 
regarding building’s energy consumption and economic impact, 
enhancing the interactivity of building automated systems. Especially, the 
software process data providing averages, pick-load, statistics and graphs, 
so that the end-users, including industrial buildings as well as domestic, 
tertiary and public buildings, identify the weak points of their building 
through real time monitor and comparisons. In addition, these tools have 
the ability of running different scenarios, aiming at the optimisation of 
electrical consumption, towards effective energy and environmental 
management of the building. The proposed software operation is based on 
data transfer from a standard communication protocol for building 
automated systems, namely Dupline Fieldbus to computer, and conversely. 

The pilot appraisal is focused on the remote control of active 
systems in the tertiary sector buildings, such as air-conditioning system, 
especially during the summer peak hours, while maintaining desirable 
comfort. Finally, it should be noted that the tools developed could 
contribute to the achievement of energy and cost savings for different types 
of load, such as lighting and heating, after appropriate modifications. 

Consequently, the proposed software are a step forward for the 
simulation and optimisation of energy consumption in the building sector, 
by providing rational use of energy and reduction of operational expenses, 
taking into consideration the buildings’ profile and energy end-users’ 
behavioral profile. 
Keywords: Green Building, Energy Efficiency, Energy-Environmental 
Management, Building Automation Systems. 
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Using all climate factors for making heat or coldness which is 
necessary was one of the main factors of traditional architecture in Iran. 
Iran is located in a hot and dry area so that Iranian traditional architecture 
can satisfy the needs. The ice pits were places for keeping ice. By using 
traditional ice-pits the ice was produced at winters and saved for use in 
summer. The system depended on the transfer of temperature in the form 
of radiation from the water surface to the clean and chilly sky at cold 
winter nights. From this point of view, there is a need to examine early 
architecture. In particular, Iranian traditional architecture, in its approach 
to harmony with nature, has formed a unique architectural culture. Iranian 
traditional architecture has a diverse capacity to control the architectural 
environment in harmony with nature .This capacity of Iranian traditional 
architecture can be Called a natural environment control system.  
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MODELING AND OPTIMIZATION OF REFINERY FURNACES 
Mir Esnaeil Masoumi, Zahra Izakmehri, 

Islamic Azad University, Tehran North Branch, Iran 
Approximately 75% of energy consumption in petrochemical and 

refining industries is used by furnaces and heaters. Ambient air conditions 
such as pressure, temperature and relative humidity and operational 
conditions such as air preheating and excess air can affect the furnace 
efficiency. By modeling and optimization of a furnace the optimal 
operation conditions can be obtained. In this paper the furnace of 
atmospheric distillation unit in a refinery was considered and the optimal 
operation conditions to get the maximum efficiency are introduced. 
Comparison of modeling and design data shows that the modeling was 
achieved correctly. Also the results shows that the preheating of air up to 
252 oC and reducing of the excess air until 15%, reduces the exhaust gas 
temperature from 538 oC to 204 oC and decreases the furnace efficiency 
from 63% to 89%. Also by increasing the heat transfer area in convection 
section, the furnace capacity increases up to 30% without any change in 
furnace efficiency. Economical results show that the investment purchases 
and saving benefits cover each other with 1 year payback period. 
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DEVELOPMENT OF SMART TUNNEL TRANSPORTATION 
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All living being are well experienced with the gravitational pull in 
their day to day life. Inside and outside the earth’s surface, different 
degree of gravitational pulling exists. To a certain level of height around 
the earth’s surface, gravitational field (GF) exists. Due to the presence of 
GF, there exists enormous source of gravitational potential energy (GPE). 
This energy can be utilized for transportation purpose by digging conic 
shaped (for short distance) and straight (for long distance) tunnel under 
the earth‘s surface. Vehicle for any mass executes simple harmonic motion 
inside such tunnels. Energy loss due to frictional force, the vehicle starting 
its motion at one end can not reach the other end at the same level of the 
tunnel. To overcome the frictional force so that the vehicle reaches the 
other end at the same level with the first, the external energy of amount 
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below 10-15% of total energy required for the whole path length is 
sufficient. About 85 to 90 % of the total energy requirement for driving 
the tram (or train), freely available GPE can be utilized to complete the 
whole smart tunnel path.  
        Hence 85 to 90 % requirement of the total energy can be utilized 
from GPE source for driving such smart tunnel transportation system 
(STTS). By digging suitable length of smart runnels below suitable depth 
of the earth, local as well as global level transportation system can be 
established. Use of GPE up to 90 % and cutting off the use of gasoline can 
necessarily protect global environment. STTS can provide access to both 
vehicles operated by gasoline and specially designed trams or trains. 
The GPE available for the vehicle of mass m at the depth h, 

U = mgh  = ½  m v²               
where g-acceleration due to gravity, v- velocity of the vehicle.  
Neglecting frictional loss 
                                   v = (2gh)1/2 
  = (2 x 9.798 x 2000) 1/2    where g = 9.798 m/s² at depth h = 2 km 
  = 197.9  &#8776; 200 m/s 
  = 720 km /hrs 
                                       U = K + Efr              
where K   –  kinetic energy 
          Efr – energy due to force of friction. 

If half of this is the estimated average speed of the vehicle at 2 km 
below earth surface then it would be the practically demanded useful speed 
in modern transportation system. Hence such STTS would be practically 
viable concept.  
           The temperature at depth 2km below earth surface is about 60ºC 
and working condition can be managed by applying air conditioning 
technology or so. Digging tunnel is costly but if the investment used to buy 
gun is diverted towards its development then it can be a smart technology 
for protecting our globe. 
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SAVONIUS WIND TURBINE 
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Technology, Tehran, Iran 

We study advanced savonius rotor in this paper and improve its 
structure for increase efficiency the wind turbine, therefore we simulated it 
with fluent .this simulation is statics and in three dimension. We shown 
that torque coefficient could be increase than usual kind of savonius rotor 
and could had extract look to different state of air motion around the rotor. 
We could manufactured this rotor and it shown us simulation result are 
near the extract value. 
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INDIAN REFINING SECTOR: ENERGY EFFICIENCY AND 
CONSERVATION TECHNIQUES 
Rishabh Raman, 
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The refining sector in India consumes 7.5% of the total energy used 
in the industrial sector and hence measures that conserves energy becomes 
very indispensable. Energy can be efficiently conserved in process specific 
areas like desalting, fluid cracker units and distillation and utility areas 
like steam generation and distribution, process heaters, electric motors, 
pumps, lighting and power generation. There has been an increase in the 
capacity of the refining sector and a challenge to update/implement the 
emerging technologies to meet the predominant demand for middle 
distillates which makes the task of saving energy more complex. It 
becomes important to mark the areas which shall save energy and also 
enhance the productivity. 

The downstream oil sector is an extremely important part of the 
supply chain. Growing demand for oil products clearly means that there 
will be a rising volume of crude oil that needs to be refined. Moreover, the 
oil products demand structure will change, with the expected continued 
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move towards lighter distillates. At the same time, driven by 
environmental concerns, products specifications shall be moving towards 
significantly cleaner products that will necessitate substantial reduction in 
sulphur content as well as improvements in other quality parameters. To 
meet these challenges, the downstream sector will require significant 
investments to ensure that sufficient distillation capacity is in place, 
supported by adequate conversion and desulphurization, as well as other 
secondary processes and facilities. 
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The application of sustainable energy and harnessing natural 
energies has become one of the most important topics of scientific studies. 

Studies in the area started early in the 19th century and was 
intensified due to the reduction of oil reserves. 
With regard to sustainable energies, durable energies such as wind power, 
solar energy, tidal energy, geothermal power, and wave energy, which 
meet the needs of present, are unquestionably considered specifically 
significant for future generations. 

The present study attempts to investigate and review the energies 
produced by hitting the marine waves against the installed turbines on the 
surface of seas and oceans and recommends the use of such generators at 
the Bushehr coasts in south of Iran. 
Keywords: sea waves, sustainable energy, natural energies, turbines 
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S. Prabhakar, 
M.I.T, Anna University, India 

The major fuel used for commercial vehicles in India is the diesel 
fuel. This is non- renewable fuel is also depleting oil resource. Diesel is 
well suit for the commercial transportation purpose compare to the other 
fuel including gasoline. Thus the various blends are used, as it is same as 
that of diesel properties. 

In this direction, an attempt has been made to investigate the 
performance, combustion and emission characteristics of esterifies Nerium 
oil mixed with ethanol. The fuels considered are 5%, 10%, 15%, 20% of 
ethanol (biodiesel) blended with 95%, 90%, 85%, 80% esterifies nerium 
oil oil. The results derived from the test shows that Nerium oil mixed with 
ethanol has a kin performance characteristics as that of diesel and better 
emission characteristics. Hence bio-fuels of Nerium oil mixed with ethanol 
can replace the diesel without compromise in engine performance. 

At present neither Nerium oil nor bio-diesel of Nerium oil is 
available in the market. Hence for our work, well grown Nerium seeds are 
collected from different parts of Tamil Nadu (India). Then after proper 
filtration, esters of Nerium oil are prepared using the bio-diesel plant 
available in the department. 
Keywords: Nerium oil,Ethanol,  Esterification. 
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Biodiesel is an alternative petroleum diesel fuel made from 
renewable resources such as recycled cooking oils, vegetable oils or animal 
fats rather than petroleum.  Biodiesel is produced by the transesterification 
of a vegetable oil or animal fat with an alcohol (methanol or ethanol) in 
the presence of a catalyst (sodium or potassium hydroxide). Starting 
material may include: used cooking oil, soybean, corn and canola. 
Converting biomass feedstock to biodiesel and the use of biodiesel in 
transportation to replace petroleum diesel supports climate change by 
reducing the atmospheric CO2 in several ways. Diesel associated 
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emissions are avoided, the CO2 content of diesel remain in storage; and 
the harvesting of new biomass for fuels provides a mechanism for CO2 
absorption by photosynthesis.  

Soybean, Canola, and other oil-producing plants tend to be limited 
to around 100 gallons of Biodiesel per acre of Land per year. They also 
require good quality land, thus competing with food crops. Microalgae 
have a potential to produce 2,000 to 10,000 gallons of Biodiesel per acre 
of Land. Therefore microalgae promise to be a potential valuable source of 
biodiesel feedstock oil. The energy and labor inputs required for growing 
algae can be substantially less than those for land crops. Microalgae 
require light, nutrients, and carbon dioxide, and have the ability to grow 
fast in regular, brackish and salt water, hence lowering the fresh water 
footprint. While being grown in an open pond or in a photo-bioreactor, 
algae absorb CO2 and in the presence of light produce much more oil per 
unit area of non-agricultural land compared to vegetable plants. Some 
microalgae are believed to be capable of storing over 50% of dry mass of 
their energy reserves in oil droplets 

The Biodiesel group at UNH has been studying and collaborating 
with international researchers to investigate the growth lipid-rich algae. In 
addition to nutrients algae require a carbon source.  The carbon source can 
be CO2-rich flue gas from combustion or aerobic digestion of waste 
products. The grown lipid-rich microalgae could then be harvested and 
used to produce biodiesel. 
 
110- 
RENEWABLE ENERGY: TECHNOLOGIES, NON-CARBON 
ENERGY AND FUTURE OUTLOOK 
Ihab H. Farag, 
Chemical Engineering Department, University of New Hampshire (UNH) 
W301 Kingsbury Hall, Durham, NH 03824-3591, USA,  
Phone: +1-603-862-2313, fax: +1-603-862-3747, E-mail: 
Ihab.Farag@unh.edu  

There is a lot of concern about energy; energy availability, energy 
reliability, energy cost, and energy environmental impact. World-wide 
demand to move toward non-carbon forms of energy, fuels and 
transportation (like electric vehicles) is increasing because of the interest 
to mitigate the effects of climate change. An additional benefit is to 

improve the quality of life due to a cleaner less polluted air. In many areas 
around the world energy has become a subject of important policy 
discussions and the expectation of government contributions and 
subsidies. The development of energy framework for the future will benefit 
from a broad view of renewable and alternative energy technologies. It is 
also imperative that a study of future energy outlook addresses the main 
aspects of renewable energy. These are energy security, economic 
productivity and environmental impact. Sound future energy outlook 
should not only consider the technologies, but combine this with a study of 
the market and the policies. 
 
111- 
NBI INTERVENTIONS IN REGIONAL POWER SYSTEM 
INTEGRATION 
Humphrey Ndwiga, 
Nile Basin Initiative (NBI), Kenya 

The Nile basin is home to over 200 million inhabitants and the 
population increasing rapidly. The inhabitants are mainly poor peasant 
farmers with most of their energy needs obtained from biomass resources - 
fire wood and charcoal. The combination of poor farming techniques and 
the inefficient use of biomass resources have resulted in widespread 
deforestation and environmental degradation of water towers. This state of 
the basin can be greatly improved if communities can have access to cheap 
and sustainably generated modern energy. Fortunately, the NBI region has 
a rich mix of energy resource potential ranging from, coal, hydrocarbon, 
wind, geothermal, solar, etc, but the primary resource at regional level is 
hydropower of which less than 3% of the estimated 145GW concentrated 
in DRC and Ethiopia is exploited to date. This low level of exploitation 
corresponds to an equally low level of access to modern energy averaging 
less than 20% among NBI member countries. Despite the high cost of 
electricity power/energy demand growth of the member countries has been 
steady between 5.5-11% annually – thus more than doubling the required 
generation capacity every 10 years. 

The presence of vast hydropower potential, unevenly distributed 
amongst the member countries, and a rapidly growing demand presents 
perfect opportunities for investments in power infrastructure development 
projects and for cross-border trade in electricity; but these opportunities 



 64 

can only be realized through integration of the member power utilities into 
a regional competitive power network. The Nile Basin Initiative through 
its subsidiary action programs and projects is involved in identification, 
project preparation and resource mobilization for several High Voltage 
regional interconnector projects and multipurpose power generation 
projects. The NBI has also been at the forefront in regional capacity 
building and establishment of mechanisms and rules for cross-border 
power exchange. These interventions are in recognition of the tremendous 
impact an efficient regional electricity market would have on 
socioeconomic development of the Nile riparians. The presentation 
discusses the rationale for regional grid integration and power 
development efforts of the NBI. 
 
112-  
FEASIBILITY STUDY OF MARINE ENERGY DEVELOPMENT IN 
CASPIAN SEA 
Sadegh Partani1, Atieh Mahmoudi Mozafar2, Bita Ayati3, and S. A. 
Mousavi. N4, 
1PhD Student of Civil Engineering – Water Engineering, College of 
Engineering, University of Tehran, Iran,  
E-mail: Sadegh_Partani@yahoo.com, +98-915-5845635, 
2Master Expert in Landscape Design, Modares Environmental Research 
Center, Tehran, Iran, 
3 Associated Professor of Environmental Engineering, Tarbiat Modares 
University, Tehran, Iran, 
4M.Sc. Graduated in hydraulic eng., civil eng. dep., Tarbiat Modares 
University., Tehran, Iran 

Today it is well understood that fossil energies may have more 
beneficial applications than just burning. For instance, they are the main 
source of most petrochemical industries and factories dealing with 
production of modern construction materials such as geotextiles and 
geomembranes. Besides, UNEP has warned of harmful impacts of fossil 
energies on ozone layer and the necessity of enhancing more 
environmental friendly energy productions. Marine energy is one of the 
non-pollutant and cost competitive sources of energy which is capable of 
answering this need. In this regard, the aim of this paper is to review on 
different methods of marine energy development that are currently used 

worldwide and investigating feasibility of applying those techniques in 
Caspian Sea. The main potential resources that are analyzed from 
economical and applicability point of view involve waves, tidal and 
thermal energy. 
 
113- 
VOLATILITY TRANSMISSION BETWEEN INTERNATIONAL 
OIL PRICES AND STOCK RETURNS:EVIDENCE FROM INDIA 
Anand.Babu, 
Department of Economics,Pondicherry Univerity.Puducherry, India. 

This paper examines the relationship between volatility of change 
in international crude oil prices and that of S&P CNX Nifty returns. A 
bivariate GARCH model with BEKK parameterization is employed to 
investigate such volatility spill-over using daily data pertaining to the 
sample period from 1Apri1 1992 to November 30 2010. The empirical 
evidence derived from the bivariate GARCH model suggests that there is 
no significant transmission of shocks between change in international 
crude oil prices and the Nifty returns but the volatility coefficient is 
significant,which means that in the long-run international price variations 
do affect Indian financial market.The main implication of this study is that 
i the short-run the administered pricing mechanism adopted by India is 
effectively absorbing the shocks from the international crude oil price 
changes. 
 
114- 
OXYGEN EVOLUTION REACTION ON FE-BASED SINTERED 
ALLOYS FOR FUELL CELLS APPLICATIONS 
G. Scavino, F. Rosalbino, 
Politecnico di Torino, Italy 

The increased use of fuel cells for different applications (i.e. 
aeronautic and automotive fields) in order to produce energy, favours the 
study of production mechanism for oxygen and hydrogen. 
In this study the oxygen evolution reaction (OER) have been studied on 
Fe-based sintered alloys in alkaline environment. Fe-base crystalline alloys 
having the following compositions (wt %): Fe-30Ni-10Cu; Fe-30Ni-
10Mn; 
Fe-30Ni-10Cr; Fe-30Ni-20Cu; Fe-30Ni-20Mn; Fe-30Ni-20Cr, were 
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sintered in vacuum at 1120°C for 1 hour, starting from powders of the 
pure elements pressed at 450 MPa. 

Microstructural charaterization of the sintered samples were carried 
out by means of scanning electron microscopy and X-ray diffraction 
analysis. 
The electrocatalytic performance of samples was assessed by recording 
cathodic polarization curves and performing electrochemical impedance 
masurements in 1 M NaOH solution at 298 K. 

Interesting results were achieved with the Fe-30Ni-10Cu sintered 
alloy which exhibits the best electrocatalytic activity for the OER. 
 
115- 
ADVANCED ENERGY AND FUEL CELL TECHNOLOGIES 
Sepehr Sanaye and Arash Katebi, 
Iran University of Science and Technology, Iran 

Full Load Design and Thermoeconomic optimization of a hybrid 
Solid oxide fuel cell- Micro gas turbine system for use in distributed power 
generation has been investigated in this paper. a multi objective 
optimization approach based on genetic alghorithm has been incorporated. 
The hybrid system has been simulated in MATLAB and all perormance 
related data for assumed Decision parameters has been validated using 
availabe data in literature. The decision parametres are varied in the 
optimization strategy until they reach a optimum criteria for both Exergy 
and Economic Objective functions.it has been showed that many of 
decision parameters don't vary much with their initial values,Effects of 
fuel unit cost  and System output size on optimum resluts has been 
considered. 
Keywords: SOFC-Microturbine-Exergy-Thermoeconomic Optimization. 
 
116- 
PREDICTING PERFORMANCE OF BIOCLIMATIC 
RESIDENTIAL DESIGNS USING COMPUTATIONAL FLUID 
DYNAMICS 
Hazem Elzarka, 
Professor and Construction Management Program Chair, University of 
Cincinnati, USA 

Bioclimatic residential designs incorporate passive strategies in 
order to significantly reduce the reliance on electrical energy to control the 
climate within buildings.  Passive Strategies considers mass, shape, form, 
orientation and shade to naturally control building environment.  Passive 
strategies include the use of natural ventilation, night ventilation, 
evaporative cooling and thermal mass. While passive strategies are 
conceptually simple, their detailed design can be a challenging task, due to 
the complexity of the physical phenomena involved.  In naturally 
ventilated buildings for example, the placement and shape of openings can 
be critical for efficient natural ventilation designs. Therefore to optimize 
such designs, it is necessary to obtain more detailed aerodynamics data 
around and inside the building. Computational fluid dynamics (CFD) 
techniques can be used to study and optimize the design of various passive 
design strategies in a timely and cost effective manner. The paper 
discusses the use of state of the art computational fluid dynamics (CFD) 
techniques to predict the performance of Bioclimatic residential designs. 

 
117- 
COMMERCIAL BUILDINGS IN HOT CLIMATES: THE 
DIFFERENCE BETWEEN INCREASING THE THERMAL 
RESISTANCE OF WALLS AND ROOFS 
Karin M. S. Chvatal, 
Department of Architecture and Urbanism, Sao Carlos Engineering 
School 
University of Sao Paulo (USP), Brazil 

It is widespread among civil construction professionals and even 
researchers that the higher the thermal resistance of a building’s envelope, 
the better its thermal performance. In the thermal and energy regulations 
of many countries, there is a tendency to stipulate higher insulated 
envelopes, in order to achieve lower energy consumption. The benefits of 
decreasing the U-value of the external envelope are evident in a typical 
winter situation, where heating needs are directly reduced. In countries 
that have long heating periods and short and mild summers, energy 
consumption can be considerably reduced by installing highly insulated 
envelopes. But the consequences during the summer are not so evident. 
Under certain conditions, when solar and internal gains are not adequately 
controlled, a highly insulated envelope may cause a rise in the indoor 
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temperature, possibly above acceptable comfort limits. This problem may 
be more frequent in countries where summers are long with high outdoor 
temperatures and high solar radiation exposure. 

Recent studies indicate cases where added insulation does not 
contribute to more comfort and less energy consumption. This is the case 
of a study carried out for Portugal and Southern European countries, 
where distinct building models were analyzed through computational 
simulations [1]. The results showed that, with added insulation, solar and 
internal gains must be controlled more closely to avoid overheating in 
summer. Similar results were found by Masoso and Grobler [2], for 
Botswana, in Africa, and Melo and Lamberts [3], Carlo and Lamberts [4] 
and Roriz et al. [5], for Brazil. 

The aim of this paper is to investigate the impact of decreasing the 
U-value of the external envelope on the energy consumption of 
commercial buildings in Brazil. Emphasis is placed upon the difference 
between highly insulated roofs and walls. The methodology of this study 
was based on parametric studies carried out through computational 
simulations. The EnergyPlus Program was selected to predict the energy 
consumption of the cases studied. A 1-storey commercial building was 
simulated in two situations: with high and low thermal resistance of walls 
and roof in the coldest capital of Brazil, Curitiba. Some characteristics of 
this large office were obtained from a study that created prototypes based 
on surveyed data of what is commonly built in Brazil [4]. The NBR 15220 
Norm, which presents the Brazilian Bioclimatic Zoning, indicates the 
maximum U-value for walls and roofs for all the 8 climatic zones which 
divide the country. This type of recommendation comes from the plot of 
the average climatic data of several Brazilian cities in an adapted version 
of GIVONI Bioclimatic Charter to Brazil. 

The results showed that commercial buildings with highly insulated 
walls not always lead to less energy consumption in Brazil. On the other 
hand, increasing the insulation of the roof showed to be an important 
measure to save energy. The reasons for these differences are discussed. 
The results corroborate those obtained in other climates, like Portugal and 
Botswana, showing that this issue should be addressed in the Thermal and 
Energy Regulations of certain countries. They also show the distinction 
that has to be done between the U-value of walls and roofs in countries 
that have high radiation exposure and lower latitudes, like Brazil. 

References: 
[1] Chvatal, K. M. S. and Corvacho, M. H. P. The impact of increasing 
the building envelope insulation upon the risk of overheating in summer 
and an increased energy consumption. Journal of Building Performance 
Simulation, Volume 2, Issue 4, 2009, pp. 267-282. 
[2] Masoso, O. T. and Grobler, L .J. A new and innovative look at anti-
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Buildings. Volume 40, Issue 10, 2008, pp. 1889-1894. 
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118- 
PERFORMANCE ANALYSIS OF 3.6 KW ROOFTOP GRID 
CONNECTED PHOTOVOLTAIC SYSTEM IN EGYPT 
Ahmed Elhodeiby, 
Alasher University, 10th of Ramadan City, Egypt  

PV-grid connected systems are worldwide installed because it 
allows consumer to reduce energy consumption from the electricity grid 
and to feed the additional energy back into the grid. the system needs no 
battery so therefore the system price is very cheap comparing to other PV 
systems. 
This papaer presents the results obtained from monitoring a 3.6 Kwp  thin 
film photovoltaic system installed on a flat roof of 4 meter height on 
Cairo, Egypt.The system was monitored for one year and all the electricity 
generated was fed into the 220v, 50Hz low voltage grid to the consumer. 
Monthly, daily and annual performance parameters of the PV system are 
evaluated which include: average generated KWh per day, average system 
effeciency, average inverter effeciency , average array effeciency, average 
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power output, solar irradiation around the year, Capacity factor and 
availability factor. 

The average generated KWH per day was 15,65KWH/day,the 
average solar irradiation per day was 5.6 KWH/m2/day,the average PV 
array effeciency was 4.22%, the average inverter effeciency was 
94,56%,the average system effeciency was 4.02%, the availability factor 
was 39% and the capacity factor was 18.12%.These results show it is 
highly imperative to develop evaluation, analysis and application 
technology of thin film PV grid connected system in Egypt.  
 
119- 
IMPACT OF ENVELOPE DESIGN VARIANTS ON BUILDING’S 
ENERGY PERFORMANCE: CLUES FOR REVIVING 
VERNACULAR ARCHITECTURE IN EGYPT 
Ahmed Nabih Ahmed1, Mina Michel Samaan2, Osama M.A. Farag3 
and Magdi El-Sayed Khalil4, 
1 Lecturer Assistant, Architectural Engineering Department, Faculty of 
Engineering, Mansoura University, Egypt, 
2Teacher Assistant, Architectural Engineering Department, Faculty of 
Engineering, Mansoura University, Egypt, 
3Professor, Architectural Engineering Department, Faculty of 
Engineering, Mansoura University, Egypt, 
4Associate Professor, Institute of Building Climatology, Faculty of 
Architecture, Dresden University of Technology, Germany 

This paper describes the use of building performance simulation 
software in order to develop guidelines for designing energy-efficient 
office building. In Egypt energy codes for all building types are being 
under development. On the other hand market trends have driven office 
buildings architecture towards neglecting not only environmental 
considerations but also local context and vernacular architecture. 

The case study presented in this paper is an attempt to use 
simulation tools to evaluate variants of envelope thermal characteristics at 
early stage of design in order to assist creating an energy efficient 
structure, providing best comfortable conditions for inhabitants and at the 
same time maintaining the vernacular character of the building. 

In order to achieve these aims Ecotect is used to conduct a series of 
thermal and lighting analyses which have good prospects of influencing 

building performance. Subsequently sensitivity analysis calculations were 
performed to define the parameters that contribute significantly to energy 
efficiency and thermal comfort. 
Keywords: Courtyard Office Buildings, Energy Simulation, Sensitivity 
Analysis, Vernacular Architecture. 
 
120- 
MEMS VIBRATION-BASED PIEZOELECTRIC ENERGY 
HARVESTERS AS AN ALTERNATIVE ENERGY SOURCE TO 
BATTERY-BASED SYSTEMS 
Salem Saadon and Othman Sidek, 

University Of Science Malaysia - CEDEC Centre, Malaysia 
The use of piezoelectric materials to capitalize on the ambient 

vibrations surrounding a system is one method that has seen a dramatic 
rise in use for power harvesting. The simplicity associated with the 
piezoelectric micro-generators makes it very attractive for MEMS 
applications, in which mechanical vibrations are harvested and converted 
to electric energy, these micro-generators were designed as an alternative 
to a battery-based solution especially for remote systems. In this paper we 
reviewed different types of MEMS Vibration-based Piezoelectric energy 
harvester designs those carried out by researchers during the last two 
years. The improvements in experimental results obtained in the vibration 
based MEMS piezoelectric energy harvesters show very good scope for 
MEMS piezoelectric harvesters in the fields of power MEMS in the 
coming future.  
 
121- 
MATERIALS AND METHODS FOR USING THE ENERGY OF 
ATMOSPHERE IONIZATION ON AND AROUND PYRAMID 
STRUCTRES AS A SOURCE OF ALTERNATIVE ENERGY: A 
PROJECT 
Ikhtiyar Abdullayev,  
Baku, Azerbaijan 

To realize this project first of all we must be do the following: 
1- Find & use the elements which are able to fix this kind energy, which 
pointed above (Ionizated molecular, “free” electrons, Value of the energy – 
main point of all of this ionization process). 
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2- Find the methods of the transformation of those kinds energy to the 
electrical energy. 
3- Use the mechanism of the gathering this value & quantity of gathered 
electrical energies. 
4- Create the system of the distribution this energy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
All of the above mentioned points (1, 2, 3, 4 have been done by us 

and ready to present as an real project) 
Steps to realize: 

Steps to realize this project consist from the follow parts: 
- First of all is to construct the Pyramid. 
- Parallel to this process must be find & constructing the MFTIE – 
Mechanism of Fixation & Transformation of Ionization Energy. MFTIE 
will be able to fix, transform all of all of kinds (3 kinds) of the energy 
which is pointed above. 
- Put this MFTIE on the pick of Pyramid (space of the high level of 
ionization of the atmosphere as illustrated in the schemes. 
Benefits of the project: 

By realizing the project will be able use the constant energy of the 
ionization of atmosphere on the pick & around the Pyramid without using 

extra energy. It means, that will be able found & using the energy on pick 
& around the Pyramid using as an alternative energy. 
 
122- 
SYSTEMS FOR MAXIMISING ENERGY USE IN CIVIL 
CONSTRUCTION 
Oscar F. Bustinza1, Luis M. Nebot Orozco2, Leopoldo Gutierrez-
Gutierrez1and Vanesa Barrales-Molina1 

1 University of Granada, 2 Assyce Group, Spain 
Combined systems are understood to be those that integrate both 

active and passive energy saving systems. The essential difference between 
active and passive systems is that the former focus on demand, while the 
latter avoid energy losses. The most important active systems are oriented 
towards the use of renewable energy, passive systems being construction 
techniques that maximise the use of materials and energy flows. The joint 
application of both systems is an innovative approach in the field of civil 
construction. The objective of this study is to review these energy 
management construction techniques, which now constitute an efficient 
and sustainable model for civil construction work. 

Keywords: Buildings, Structures & Design, Design Methods & Aid, 
Renewable Energy 
 
123- 
CLEAN GASOLINE FUELS  
Hamdy Abou El Naga, 
Petroluem and petrochemicals consultant, Egypt 

The clean fuels are at their complete combustion emit only carbon 
dioxide and water vapor; without any burning residues or emission of 
black smokes. The clean fuels contain the lowest amounts of aromatics, 
either as single or multiple benzene rings, beside the minimum traces of 
sulphur and nitrogen compounds. Clean gasolines are free from alkylated 
lead compounds, which are used to achieve the requested octane numbers. 

With aromatic content reduction, the octane number is going to 
decrease. Therefore, octane number improver must be used. The widely 
used improver is MTBE  (Methyl Tertiary Butyl Ether). Other traditional 
additives and components can also incorporate and blended. 
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Such clean gasoline keeps the running engine clean, beside its 
clean emission. The current paper is discussing: gasoline components to 
produce clean fuel, refinery processes to achieve that, merits vise costs to 
have such gasoline and proposed constrains. 
 
124- 
DEVELOPMENT OF PROTOTYPE STRUCTURE FOR LOW 
COST AND ENERGY EFFICIENT HOUSE BY UTILISING PALM 
TREE FRONDS 
M. Samir Abdel-Azim and H.R. Shalaby, 
Qalyubiyah Institute of Engineering and Technology, Qalyubiyah, Egypt 

Palm tree fronds (PTF) were utilized in building the prototype 
structure for low cost ad energy efficient house. Selected configurations of 
PTF embedded in concrete molds 160 cm long, 15 cm wide and 20 cm 
beams were casted, cured and then tested for flexture after28 days. The 
load reach at first crack was 12.5 kN and maximum load each beam could 
support before failure was 23.5 kN, and no slippage of PTF from concrete 
was was noticed. Also in this work the thermal conductivity was 
determined and found to range from 0.123 to 0.221 watt/m.oC. The 
prototype building unit in a form of vault structure was tested by applying 
vertical and horizontal loads successively and measure the deformation 
resulted. When the vault was unloaded all the displacements disappear 
after ½ hour indicating that deformation was elastic. Hence, the prototype 
structure was built safely utilizing the suitability of membranes structure 
of PTF.   
 
125- 
GTL TECHNOLOGY OF TRANSFERRING NATURAL 
GAS TO DIFFERENT PETROLEUM PRODUCTS 
Hamdy Abou El Naga, 
Petroluem and petrochemicals consultant, Egypt 

GTL technology was found early 1923, by two German scientists, 
Franz Fischer & Hans Tropsch. They developed the reaction, which 
carrying the abbreviation (F--T). The steps of this technology are 
according to the following:  
1) By partial oxidation through combustion of methane (natural gas) , it is 

possible to produce syngas, which is mostly carbon monoxide and 
hydrogen. 
2) Apply the F--T reaction for the conversion of syngas to produce a 
mixture of crude hydrocarbons.  
3) Up grading the mixture to markebtal different fuels and lubricating oils. 
  The produced products are totally clean of sulphur and nitrogen 
compounds. Consequently their combustion is with acceptable 
environmental emissions. 

 
126- 
APPLICATION OF PHASE CHANGE MATERIALS (PCMS) IN 
MAINTAINING COMFORT TEMPERATURE INSIDE AN 
AUTOMOBILE 
A. Jamekhorshid and S.M. Sadrameli, 
Tarbiat Moderes University, Tehran, Iran 

This paper presents the modelling results of an innovative system 
for the temperature control in the interior compartment of a stationary 
automobile facing the solar energy from the sun. A very thin layer of PCM 
inside a pouch placed in the ceiling of the car in which the heating energy 
is absorbed and release with melting and solidification of phase change 
materials. As a result the temperature of the car interior is maintained in 
the comfort condition. The amount of required PCM has been calculated 
to be about 755 g. The PCM-temperature controlling system is simple and 
has a potential to be implemented as a practical solution to prevent 
undesirable heating of the automobile’s cabin. 
 
127- 
A CONSTANT TORQUE ROTARY ENGINE 
H.  Bedair 
Consultant Engineer, Cairo, Egypt 

An internal combustion rotary piston engine utilizing four strokes 
(intake, compression, power and exhaust), with a constant length for the 
arm torque through the whole power stroke which leads to the full 
conversion of gas pressure on the surface of the piston inside the 
combustion chamber without any loss ,is described.  Such a design raises 
the average output torque by nearly four times without any increase in fuel 
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and this leads to the reduction of fuel consumption by more than 80% and 
the reduction of the engine weight by nearly 70%. 
 
128- 
THE IMPORTANCE OF NUCLEAR POWER IN EGYPT 
Ali Abd El Nabi 
Former vice chairman of Nuclear Power Plants Authority, Cairo, Egypt. 
E.mail: alinppa@yahoo.com  Mobile: 0109296678  

The limited availability of fossil fuels compared to the increasing 
demand and the connected environmental questions have became topics of 
growing importance and international attention. Many other clean 
alternative sources of energy are available, but most of them are either 
relatively undeveloped technologically or are not yet fully utilized. 

The growing industrialization and urban development movement in 
Egypt, need of electricity is annually going up by 8%. This rate could not 
be maintained in light of the oil drop by around 80,000 barrel/day, not to 
mention its soaring prices worldwide. Furthermore, the coal and thermal 
energy stations are expensive and have a limited production. 

Egypt’s need to use Nuclear Power became inevitable due to the 
diminishing petroleum and gas reserves and the increasing consumption 
rates. The other thermal alternatives, such as the solar or wind energy, 
could not be a strategic substitute to cover the increasing annual demand 
of 1000 megawatt, equivalent to adding the production of a huge nuclear 
station each year. This means that during the coming three decades, Egypt 
should build more than eight stations. Moreover, Egypt has to enter 
strongly in the water desalination field to produce much water for drinking 
and irrigation using nuclear energy. 

Egypt has appropriate infrastructure, such as the various nuclear 
safety and radioactive monitor centers, for realizing nuclear safety. Such 
centers monitor all nuclear activities, in addition to the licenses of the 
construction sites and operation methods and maintenance.  

 
129- 
URANIUM UPTAKE FROM PHOSPHORIC ACID USING RICE 
STRAW ASH  
Abram F. Bishay and Randa M. El-Rakaiby  
Nuclear Materials Authority, Egypt 

However many technologies exist to recover uranium from 
phosphoric acid, it is still high and expensive technology. This study 
discusses its uptake from phosphoric acid by using solid phase extraction 
(SPE)of activated silica derived from rice straw ash. About 99% of 
uranium was transferred from the aqueous phase into solid phase of silico-
phosphate and iron phosphate in the silica ash adsorbent after the studied 
optimum conditions. The adsorbed uranium was eluted by using 4M nitric 
acid with a high recovery of 99%. 
 
130- 
UV-VIS ABSORPTION AND CHARACTERIZATION OF THE 
SYNTHEIZED TIO2 FOR URANIUM UPTAKE AND ENERGY 
APPLICATIONS 
Abram F. Bishay 
Nuclear Materials Authority, Egypt 

Nano titanium oxide was synthesized by using hydrolysis and 
solvothermal methods of titanium oxy-sulfate solution derived from 
ilmenite sulfate route.  The nano-particles were characterized by using 
different collaborative techniques including XRD, IR, SEM-EDX, TEM 
and UV-VIS analyses. The nano-particles show attractive and emerging in 
terms of solar photoreaction efficiency, high adsorption surface, 
environmental and various energy applications. 

 
131- 
EFFECTS OF BIOETHANOL–DIESEL FUEL BLENDS ON 
EMISSIONS OF A DIESEL ENGINE 
Hasan AYDOĞAN, Mustafa ACAROĞLU and A. Engin OZÇELİK 
Selcuk University, Technical Education Faculty, Campus Selçuklu, 
Konya, Turkey 

The increasing industrialization and motorization of the world has 
led to a steep rise for the demand of petroleum-based fuels. Petroleum-
based fuels are obtained from limited reserves. These finite reserves are 
highly concentrated in certain regions of the world. Therefore, those 
countries not having these resources are facing energy/foreign exchange 
crisis, mainly due to the import of crude petroleum. Hence, it is necessary 
to look for alternative fuels which can be produced from resources 
available locally within the country such as alcohol, biodiesel, vegetable 
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oils etc. Bioethanol is also an attractive alternative fuel because it is a 
renewable bio-based resource and it is oxygenated, thereby providing the 
potential to reduce particulate emissions in compression-ignition engines.  

In the present study, the effect of bioethanol-eurodiesel blends on 
engine performance was investigated on a diesel engine. Eurodiesel fuel 
was tested alone and in blends containing 2 and 5 % bioethanol by volume 
and the test results were compared among each other. As a result of the 
experiments carried out, it was observed that the use of bioethanol resulted 
in a decrease in engine power and engine moment was observed. 

Keywords: Engine Emissions, Bioethanol-diesel blends, Diesel 
Engine 
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Cotton production is fulfilled in an area of 750 000 ha. A 
productivity of 2,800 kg/ha is gained from per hectare. Consequently, 
unrefined cotton production in Turkey is 2.1million ton annually. When 
considered that this production ratio will incline as a consequence of 
increase in watered agriculture along with GAP Project, the advantage of 
biodiesel production from cottonseed oil methyl ester is inevitable for 
employment and economy of our country by reducing our dependency on 
foreign countries in petrol. 

In this study the effect of mixture of cottonseed oil methyl ester-
diesel, which is one of renewable energy resource, on exhaust emission 
and the effect of utilizing different catalyst in production of biodiesel. 

 
133- 
EFFECTS OF BIOETHANOL–DIESEL FUEL BLENDS ON 
PERFORMANCE OF A DIESEL ENGINE 
Hasan AYDOĞAN, Mustafa ACAROĞLU, A. Engin OZÇELİK 

Selcuk University, Technical Education Faculty, Campus Selçuklu 
KONYA Turkey 

Bioethanol is a liquid alcohol made of oxygen, hydrogen and 
carbon. Bioethanol can be produced from every biological source 
containing components that can be converted into sugar such as starch 
(carbohydrates) or containing sugar (such as cereal seeds). Bioethanol is 
produced in the world primarily from seeds such as corn and cereals 
through a distillation process. Although the cellulosic bioethanol 
technology has still been developing, bioethanol can also be produced 
from cellulose materials such as agricultural waste, wood waste, fast 
growing trees and grasses. It is widely produced from agricultural products 
such as maize, potatoes, grains, sugar beet and sugar cane.  

In the present study, the effect of bioethanol-eurodiesel blends on 
engine performance was investigated on a diesel engine. Eurodiesel fuel 
was tested alone and in blends containing 2 and 5 % bioethanol by volume 
and the test results were compared among each other. As a result of the 
experiments carried out, it was observed that the use of bioethanol resulted 
in a decrease in engine power and engine moment was observed. 

Keywords: Engine Performance, Bioethanol-diesel blends, Diesel 
Engine 
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