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FUSION ENERGY AND THE PLASMA FOCUS
Sing Lee”

Institute for Plasma Focus Studies, 32, Oakpark Drive, Chadstone VIC3148, Australia
INTI University College, 71800 Nilai, Malaysia
Nanyang Technological University, National Institute of Education, Singapore 637616

Abstract

[1] An introduction is given to plasmas and fusion energy. A brief look into the past and future of Tokamak development is
taken. It appears inevitable that fusion reactors will provide one of the solutions to civilization’s need for increasing energy
resources; although the technological scale of presently envisaged nuclear reactors makes the adoption of the technology
cumbersome to manage.

[2] Alternative simpler schemes have been suggested. One of the most promising is based on pulsed high density
compressions by large currents pinch effects. Among these is the plasma focus, a device which even in a table-top form
produces significant radiation emissions including nuclear fusion neutrons, from the extremely hot compressed plasma. Early
hopes were based on experimental results that predicted output fusion energy scales as the square of input energy, predicting
breakeven at tens of megajoules (MJ), a much smaller scale than Tokamak installations. These hopes were quickly dimmed as
neutron saturation effects were observed at a relatively low MJ level. Recently, numerical experiments have shown that
simple circuit effects, overlooked in earlier intense scrutiny of complex non-linear effects, lead to a current saturation
tendency, which is the primary factor for the neutron saturation. With the cause identified, further numerical experiments are
expected to suggest a simple solution to add current, thus overcoming the saturation. This paper acts as the platform to launch
the idea of beyond-saturation plasma focus machines, which is expected to enhance the prospects of plasma focus fusion
energy research.

Keywords: Fusion energy, tokamak, plasma focus
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INNOVATIVE RENEWABLE ENERGY TECHNOLOGIES

Anumakonda Jagadeesh®

Centre for Energy and Sustainable Resources,RMK Engineering College,
Kavaraipettai 601 206, Tamil Nadu,India

Abstract

There is a vast gap between demand and supply of power in many developing countries. Renewable Energy can play a
supplementary role to conventional energy like coal,petroleum,gas etc.,In this paper the design details and performance of
simple and innovative gadgets like vertical and cylindrical water heater, simple solar drier, solar disinfection for safe drinking

water etc., are presented.

Keywords: Solar, solar disinfection, solar drier, vertical and cylindrical
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TUKENMEZ BiR ENERJI KAYNAGI OLARAK ENERJI VERIMLILIGI

Yunus Cengel”
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ON THE ROADMAP OF SUSTAINABILITY WHICH COMES FIRST?
ENERGY, EXERGY OR BOTH

Birol Kilkis®, Fellow Ashrae

Baskent University Mechanical Engineering Department, Baglica Campus

Abstract

With the global warming crisis that we face today, wedges designed to stabilize carbon emissions by the year 2050 are solely
based on the first-law of thermodynamics, which mainly deals with the conservation of the quantity of energy. This

presentation analyses the compounded carbon emissions mechanisms and shows that the quality mismatches among energy
supply and demand play a more important role in the built environment.

* E-mail: bkilkis@baskent.edu.tr
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POTENTIAL THERMOCHEMICAL AND HYBRID CYCLES FOR
NUCLEAR-BASED HYDROGEN PRODUCTION

[brahim DINCER"

Faculty of Engineering and Applied Science University of Ontario Institute of Technology (UOIT)
2000 Simcoe Street North, Oshawa, ON L1H 7K4, Canada

Abstract

This paper discusses some potential low-temperature thermochemical and hybrid cycles for nuclear-based hydrogen
production and considers them as a sustainable option for hydrogen production using nuclear process/waste heat and off-peak
electricity. We also assess their thermodynamic performance through energy and exergy efficiencies. The results show that
these cycles have good potential and attractive overall system efficiencies over 50% based on a complete reaction approach.
The copper—chlorine cycle is identified as a highly promising cycle for nuclear-based hydrogen production.

Keywords: Energy, exergy, efficiency, nuclear, hydrogen, thermochemical cycles

* E-mail: ibrahim.dincer®@uoit.ca
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SCALING THE PLASMA FOCUS FOR FUSION ENERGY
CONSIDERATIONS

Sor Heoh Saw* and Sing Lee'?*

'INTI University College, 71800 Nilai, Malaysia
’NSSE, National Institute of Education, Nanyang Technological University, Singapore 637616
%Institute for Plasma Focus Studies, 32 Oakpark Drive, Chadstone, VIC 3148, Australia

Abstract

Using the Lee model code for dense plasma focus, series of numerical experiments were systematically carried out to
determine: the scaling of bank energies with total current and focus pinch current; the scaling of neutron yields with energies
and currents; and the possible extension for operation in D-D with extension to D-T. The numerical experiments were
carried out over a range of bank energies from 8 kJ extending up to 24 MJ on the PF1000 and a proposed less damped
modern bank. It also includes a study on the effects of increasing bank energies by increasing bank charging voltage and
capacitance of the bank for a practical optimum plasma focus machine. The results provide convincing data to show that it is
possible to scale up the plasma focus machine for D-D neutron yield of 10 per shot and 10%® neutrons per shot when it is
converted to operate in D-T.

Keywords: Dense plasma focus, neutrons source, focus pinch current, fusion energy
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MONTE CARLO TEKNIiGi KULLANILARAK APEX HIBRIT
REAKTORUNDE RADYASYON HASARININ INCELENMESI

Mehtap Giinay'*, Mehmet Emin Korkmaz?, Basar Sarer’

! inénii Universitesi, Fen Edebiyat Fakiiltesi, Fizik Béliimii, Malatya, TURKIYE
% Gazi Universitesi, Fen Edebiyat Fakiiltesi, Fizik Boliimii, Ankara, TURKIYE

Ozet

Bu ¢alismada APEX hibrit reaktoriiniin ilk sivi duvar, ikinci sivi duvar ve zirh bolgelerinde akigskan olarak %2 ve %10
oranlarinda ThF, UF, UO, agir metalleri ile Flibe (LiBeF,) eriyik tuz karisimi ve %100 Flibe kullanilmustir. Yapisal
malzeme olan ¢elik duvar 4 cm kalinliginda olup, gelik duvarin 0,5’er cm’lik bolgeleri igin hesaplamalar yapilmistir.

Atomik yer degistirme (DPA) ve proton, doteryum, trityum, He-3 ve He-4 gaz iiretimi radyasyon hasar1 parametreleridir.
Caligsmada ikinci sivi duvarm 20 cm, 30 ¢cm, 40 cm ve 50 cm kalinliklari, ¢elik duvarm 0,5’er cm’lik ayrilan bolgeleri ve
secilen akiskan oranlari igin yapisal malzeme olan gelikteki radyasyon hasar1 30 tam giic yili (FPY) icin incelenmistir. Ug
boyutlu niikleonik hesaplamalar MCNPX-2.5.0 Monte Carlo kodu ve ENDF/B-VI niikleer veri kiitiiphanesi kullanilarak
gerceklestirilmistir.

Anahtar Kelimeler: Sivi duvar, APEX, DPA, MCNPX-2.5.0, ENDF/B-VI

INVESTIGATION OF RADIATION DAMAGE IN APEX HYBRID
REACTOR BY USING MONTE CARLO METHOD

Abstract

In this study, 2% and 10% heavy metals ThF, UF, UO, with molten salt mixture Flibe (Li,BeF,) and 100% Flibe have been
used in fluid form in the zones of the liquid first wall, the liquid second wall and the shield of APEX hybrid reactor. The steel
wall that is used as a structural material is 4 cm in thick and calculations for each 0.5 cm thick zone of the steel wall have
been performed.

Displacements per atom (DPA) and proton, deuterium, tritium, He-3 and He-4 gas production form radiation damage. In this
study, radiation damage on the steel used as a structural material for 20 cm, 30 cm, 40 cm and 50 cm thick zones of the liquid
second wall, for each 0.5 cm thick zones of the steel wall and for the fluid ratios chosen has been investigated for 30 full
power years (FPY). Three dimensional nucleonic calculations have been performed by using Monte Carlo code MCNPX-
2.5.0 and nuclear data library ENDF/B-VI.

Keywords: Liquid wall, APEX, DPA, MCNPX-2.5.0, ENDF/B-VI
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23U FISIL YAKIT URETIiMI ve CANDU REAKTORUNDEKI
NOTRONIK PERFORMANSI

Necmettin SAHIN", Kadir YILDIZ

Aksaray Universitesi, Miihendislik Fakiiltesi, Makine Miih. Bol, AKSARAY

Ozet

Hibrid reaktdrler, flizyon ndtronlar1 yardimiyla hem enerji tiretiminde ve hem de giinlimiiz termal reaktdrleri i¢in yeni ve
kaliteli fisil yakitlarin iretilmesinde kullanilabilecek bir modeldir. Ayrica bu rektdr sayesinde toryum rezervlerinin, hem
yakit olarak hem de yeni yakit iiretiminde kullanilmasinin 6nii agilacaktir. Gliniimiiz CANDU reaktorlerinde ana yakat
25°dir ve bu da dogal uranyumun iginde % 0.7 oraninda bulunmaktadir. Diinyadaki uranyum rezervlerinin smnirli olmasi,
zenginlestirme igleminin yiiksek maliyet getirmesi, toryum rezervlerinin ¢ok biiyiik olmasi ve flizyon teknolojilerinde
kaydedilen gelismeler yeni tip niikleer yakitlarin kullanilmasini (ThO, gibi) ve bunlara dayali yeni tip reaktor dizaynlarini
giindeme getirmektedir. Bu ¢alismada bir hibrid reaktorde CANDU reaktorleri igin gerekli kaliteli fisil yakit (**U) iiretimi
hesaplanmus ve iiretilen yakitin CANDU reaktdriinde ki performansi incelenmistir.

Anahtar Kelimeler: CANDU, toryum, fisyon, fiizyon, hibrid reaktor

23U FISSILE FUEL PRODUCTION AND NEUTRONIC
PERFORMANCE IN CANDU REACTOR

Abstract

Hybrid reactor is a model that will be able to used for both energy production and new and quality fissile fuel production for
today's thermal reactors with the help of the fusion neutrons. Also thanks to this reactor, it will provide to the thorium
reserves used in both new fuel production and as well as fuel. 2*°U is a basic fuel of present CANDU reactors and exists 0.7
% percent in natural uranium (UO,). Using of the new types of nuclear fuels such as ThO, and using of the new types of
nuclear reactor design are exposed due to limited uranium reserves in the world, the enrichment process to bring high costs,
be very large reserves of thorium in the world and recorded in fusion technology development. In this study, quality fissile
fuel production such as 22U needed for CANDU reactor is investigated in a hybrid reactor. The performance of produced
fuel in CANDU reactor is reviewed.

Key Words: CANDU, thorium, fission, nuclear waste
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NUKLEER YAKIT ATIKLARININ CANDU REAKTORUNDE
PERFORMANSLARININ INCELENMESI

Kadir YILDIZ®, Necmettin SAHIN
Aksaray Universitesi, Mithendislik Fakiiltesi, Makine Miih. Bol, AKSARAY

Ozet

Giiniimiiz niikleer reaktdrlerinde ana yakit 2°U izotopudur ve bu da dogal uranyumun (UO,) icinde % 0.7 oraninda
bulunmaktadir. Dogal UO, yakitinin kalan % 99.3’ii 2%2U izotopudur. 28U izotopunun bir kismi niikleer reaktorlerde diisiik
enerjili notronlarla reaksiyona girerek 2%py izotopu gibi fisil yakitlara doniisebilmektedir. Niikleer yakit atiklar1 iginde fisil
yakit olarak degerlendirilebilecek boyle izotoplar mevcuttur. Diinyadaki toryum rezervlerinin uranyum rezervlerine nazaran
daha biiyiik olmasi toryumunda bir niikleer yakit olarak kullanilmasini giindeme getirmektedir. Bu ¢alismada diinya tizerinde
calisan mevcut niikleer reaktorlerin atiklart i¢inde bulunan izotoplarin belirli oranlarda toryum izotopu ile karigtirilarak bir
CANDU reaktdriine yerlestirilmesi sonucunda reaktdrdeki ndtronik performanslar incelenmis ve giiniimiiz CANDU reaktorii
ile karsilagtirilmast yapilmistir.

Anahtar Kelimeler: CANDU, toryum, fisyon,niikleer atik

INVESTIGATING THE PERFORMANCES OF NUCLEAR WASTES
FUELLING WITH THE CANDU REACTOR

Abstract

25y is the basic fuel in present nuclear power plants and exists 0.7 % percent in natural uranium (UO,). The remaining 99.3
% of natural UO, fuel is 2*®U isotope. A part of 2**U isotopes in a react with low energy neutrons in nuclear reactors can be
converted to fissile isotopes such as 2°Pu. Nuclear fuel wastes contain such high quality isotopes which can be used to fissile
fuel. Thorium reserves are greater than uranium reserves in the world so this case exposes to use of thorium as a nuclear fuel
in nuclear power plants. In this work, the isotopes in the waste of present nuclear reactors were mixed with certain ratios of
thorium and this mixed fuel was put in to the CANDU reactor. The neutronic data obtained with the operation of the fuelling
with the mixed fuel of the CANDU reactor were investigated and compared with the present CANDU reactor.

Key Words: CANDU, thorium, fission, nuclear waste

* E-posta: kyildiz@aksaray.edu.tr
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NUKLEER ENERJININ ENERJi ACILIMLARINDAKI YERI

A. Beril TUGRUL"

Istanbul Teknik Universitesi Enerji Enstitiisii Ayazaga Kampiisii 34469, Maslak ISTANBUL

Ozet

Glinlimiizde insanoglunun enerjiye bagimliligi giderek artmakta ve enerji politikalari, siyasi olaylara da yon veren
yadsmamaz ve goz ardi edilemez boyutlara ulagmaktadir. Dolayisi ile, iilkeler igin enerjiye ve/veya enerji kaynaklarina
ulasmak, en 6nde gelen gereksinim durumunda olmaktadir. Bu ¢alismada, dncelikle enerji politikalar: olusturulmasi sirasinda
g0z Oniine alinmasi gereken kriterler agiklanmaktadir. Stratejik kriterler baglaminda jeopolitik, ¢esitlilik ve yedeklilik
kriterleri betimlenmekte, bunlardan ayri olarak, operatif kriterler olarak; emre amadelik, enerji kaynagi cografyasi,
teknolojik, ekonomik ve g¢evre kriterleri lizerinde durulmakta ve daha sonra da; taktiksel kriterler olarak kurulum siiresi,
kullanim stiresi, giivenilirlik, bakim-onarim, kamuoyu katilim1 vb.gibi hususlar ele alinmaktadir. Niikleer santrallar, enerji
politikalar1 olusturulmas1 sirasinda yukarida belirtilen kriterler agisindan ele alinarak degerlendirilmektedir. Bu
degerlendirmenin 1s1¢inda Tiirkiye enerji agilimlart agisindan durum ele alinmakta ve irdelenmektedir. Boylelikle, niikleer
enerjinin, Tiirkiye nin enerji agilimlar iginde yeri belirtilerek vurgulanmaktadir.

Anahtar Kelimeler: Enerji politikalari, niikleer enerji, gelecek projeksiyonu, emre amade, enerji terminali

NUCLEAR ENERGY IN THE ENERGY EXPANSIONS OF TURKEY

Abstract

Today, depending of energy for the human are increased, and the energy policies conduct to political events which couldn’t
be undeniable and indispensable effects on the world politics. Therefore, reach out of the energy and/or energy resources are
preferential needs for the states. In this study, firstly criteria which are used for composing the energy policies, were
emphasized. As sub criteria of strategic criteria as namely geopolitics, redundancy and diversity concepts were explained and
furthermore availability, geographic, technologic, economic and environmental concepts were described as operative criteria,
an after that, installation period, usage period, reliability, maintenance and public participation were taken on as tactical
criteria. Nuclear power plants were evaluated by using all the criteria, in the composing of the energy policy. With the
evaluation, the case study was observed in the point of Turkey’s energy expansions. Therefore, the place of the nuclear
energy in the Turkey’s energy expansions were explained end emphasized.

Keywords: Energy policy, nuclear energy, future projection, availibility, energy terminate
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GAZ TURBINLIi MODULER HELYUM REAKTORU (GT-MHR)’NUN
YAPISI VE CALISMA PRENSIBI

Omiir AKBAYIRY, Taner ALTUNOK?, H.Mehmet SAHIN®

“*Gazi Universitesi, Teknik Egitim Fakiiltesi, Teknikokullar, Ankara, Tiirkiye
®Kara Harp Okulu, Savunma Bilimleri Enstitiisii, 06654 Ankara, Tiirkiye

Ozet

ilk defa 1993 yilinda, General Atomics (GA) ve Rusya Federasyonu Atom Enerjisi Bakanligi (MINATOM) ortak katilim ile
Gaz Tirbinli Modiiler Helyum Reaktorii (GT-MHR) iizerine ¢aligmalara baglanmistir. General Atomics (GA) tarafindan
gelistirilen GT-MHR normal niikleer gii¢ santrallerine gore ¢ok farkl: tipte yakitlarla ¢alisilabilen ve TRISO kaplamali yakit
parcalart kullanilmasi nedeniyle avantajlar saglayan 4. nesil bir yiiksek sicaklik reaktoriidiir. TRISO kaplamali yakit
parcaciklar1 dogal yapisindan dolay1 yiiksek giivenlik ve yiliksek ¢ikis sicakligi elde edilmektedir. Bu rektor yiiksek cikis
sicaklifindan dolayr % 50 oraninda elektrik iiretimine imkan vermekte ve gelecekte hidrojen iiretiminde kullanilmasi
planlanmaktadir.

Anahtar Kelimeler: GT-MHR, yiiksek sicaklik reaktorii, niikleer reaktdr

STRUCTURE AND WORKING PRINCIPLE OF GAS TURBINE
MODULAR HELIUM REACTOR (GT-MHR)

Abstract

In 1993, firstly General Atomics (GA) and the Russian Federation Ministry for Atomic Energy (MINATOM) have started a
joint cooperative program on the Gas Turbine - Modular Helium Reactor (GT-MHR). The GT-MHR s a generation IV type
high temperature reactor, designed by General Atomics (GA), can run many different types of fuels compared to the normal
nuclear power plants and supplies advantages because of using the TRISO coated fuel particles. High safety and high outlet
temperature are obtained from TRISO coated fuel particles due to its natural structure. This reactor due to high temperature
outlet gives the opportunity to reach an efficiency of 50% in electric generation and planned in Hydrogen production in the
future.

Keywords: GT-MHR, high temperature reactor, nuclear reactor

" E-posta: omurakbayir@gmail.com
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PARTICLE TRAJECTORIES IN AN INERTIAL ELECTROSTATIC
CONFINEMENT FUSION DEVICE

Erol Kurt*

Gazi University, Faculty of Technical Education,
Department of Electric Education, Teknikokullar ANKARA, TURKEY

Abstract

A simulation study on the particle trajectories of ions inside an inertial electrostatic confinement (IEC) fusion device is
introduced. The ions are considered to be accelerated due to the Coulomb force inside a 2D chamber. The central grid is
assumed to have 6 point-wise and negatively-charged electrodes on the plane as a reasonable transformation of the projection
of the grid structure at the middle of the spherical geometry. The simulations have proven that the particle trajectories are
highly complex, in fact, the prediction of the route is impossible in a certain extent. The behaviors of the particles strictly
depend on the system parameters such as the grid radius, voltage and initial position of the ion.

Keywords: Inertial electrostatic confinement, fusion, ion, Coulomb force, Lennard-Jones potential, chaos
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D-D FUSION STUDIES AT ODAK-3K PLASMA FOCUS DEVICE

A. S. Béliikdemir”, Y. Akgiin, E. Kurt, T. Oncii, A. Alagakir

Turkish Atomic Energy Authority, Saraykoy Nuclear Research and Training Center,
Saray Dist., Atom Str., 06983 Kazan, Ankara, Turkey

Abstract

Fusion experiments at a 3 kJ Mather type plasma focus (PF) device, namely ODAK-3K are presented. The device is designed
and constructed for plasma and neutronic fusion studies in terms of D-D reaction. Experiments show that more than 1,=39 kA
peak current at 14 kV flows between electrodes under the pressure of 11 mbar Deuterium gas following the short-circuit
operation of the system at various pressure and input voltages. It is proven that 3.1x10° neutrons per shot are generated
following the diagnostics with plastic track detectors. The optimal pressure is observed to be P=11 mbar after the operations
have been carried out at different pressures.

Keywords: Plasma focus, D-D fusion reaction, CR-39 detector
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SINOP iLi VE NUKLEER SANTRAL

Mustafa Kemal BALKI", Celil YAVUZ

Sinop Universitesi, Meslek Yiiksekokulu, Teknik Programlar Boliimii, Ada Mahallesi, 57000, Sinop
Ozet

Bu bildiride, turistik 6zellikleriyle taninmis Sinop ilinde kurulmasi planlanan niikleer santralin ilin turizmine ve ekosistemine
olasi zararlarindan soz edilmis, ilde niikleer enerji santrali ile enerji liretimi yerine ilin dogal enerji kaynaklarindan
faydalanilmasi geregi vurgulanmstir.

Anahtar Kelimeler: Sinop ili, dogal enerji kaynaklari, niikleer santral

SINOP CITY AND NUCLEAR POWER STATION

Abstract
In this paper, nuclear power station which has been thought to be established in Sinop City to be known with the touristic

features are mentioned in terms of negative effects and hazards in tourism and ecosystem, and the necessity of providing
benefit from natural sources instead of producing energy via nuclear power station is wholly emphasized.

Keywords: Sinop city, natural energy sources, nuclear power station

* E-posta: mkbalki@sinop.edu.tr
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GalnP/GaAs ve Si GUNES PILLERININ URETILMESI

Siileyman Ozgelik”, Tarik Asar, Umut Aydemir, Baris Kinaci, Aylin Bengi,
S. Sebnem Cetin, M. Kemal Oztiirk, Tofig Mammadov

Yariiletken Teknolojileri leri Arastirma Laboratuar1 Gazi Universitesi Fen Edebiyat Fakiiltesi Fizik
Boliimii 06500 Teknikokullar ANKARA

Ozet
Bu caligmada Molekiiler Demet Kristal Bilyiitme (MBE) teknigi kullanilarak, GalnP/GaAs kuantum kuyulu giines pili yapis1
biiyiitiildii. Bu yapidan giines pilleri fabrikasyonu yapildi. Isil tavlama isleminin kristal kalitesi ve pil verimi tizerine etkileri

incelendi. Ayrica, yapilan Si tabanh giines pili gelistirme galigmalari sunuldu.

Anahtar Kelimeler: Giines pili, kuantum kuyusu, 1s1l islem, GalnP, Si

FABRICATIONS OF THE GalnAs/GaAs AND Si SOLAR CELLs

Abstract
In this study, GalnP/GaAs quantum well solar cell structure was grown by using molecular beam (MBE) epitaxy. The solar
cell device has been fabricated on the grown samples. The effects of the thermal annealing on the crystall qualty and solar
cells efficiency were investigated. Also, developed solar cell based on Si were presented.

Key words: photovoltaic cell, quantum well, thermal annealing, GalnP, Si
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FOTOVOLTAIK PANELLER (PV) ICIN SDGM KONTROLLU 6-FAZLI
COK SEVIYELI EVIRICININ TASARIMI VE HARMONIK ANALIZI

Ersan KABALCIY, Ramazan BAYINDIR?, ilhami COLAK?

"Nevsehir Universitesi, Hac1 Bektag Veli MYO, Teknik Programlar Bolimii,
50800 Hacibektas, Nevsehir
2Gazi Universitesi Teknik Egitim Fakiiltesi Elektrik Egitimi Bolimii
06500 Teknikokullar Ankara

Ozet

Gliniimiizde, endiistriyel uygulamalarda ihtiyag duyulan yiiksek gii¢ talebini karsilamak i¢in iki yontem incelenmektedir.
Bunlardan birincisi, evirici devrelerin ¢ikis gerilim seviyelerini yiikseltmek iken, bir digeri ise kullanilan elektrik
makinalarinin faz sayilarini arttirmaktir. Cok fazli motor siirliciileri, geleneksel 3-fazli siiriicli sistemlere gore genligi
azaltarak tork frekansmin yiikseltilmesi, rotordaki harmonik kayiplarinin azaltilmas1 ve DA hat akimindaki harmoniklerin
azaltilmasi gibi bir¢ok avantajlara sahiptir. Bunlara ek olarak, ¢cok fazli motor siiriiciileri sistemin kararligini arttirmaktadir.
Fotovoltaik paneller gibi sagladigi akim degeri sinirli olan kaynaklar kullanarak yiiksek gii¢ degerleri elde etmek igin ¢ok
fazli AA makineler ile birlikte cok fazli evirici tasarimlari gerekmektedir. Matlab/Simulink programimi kullanarak
gerceklestirilen bu ¢aligmada, siniis darbe genislik modiilasyonu (SDGM) ile kontrol edilen 6-fazli bir anahtarlamali mod ii¢
seviyeli evirici sisteminin tasarimi gergeklestirilmistir. Gergeklestirilen benzetim ortaminda, eviricinin girigsi modellenen
fotovoltaik panellerden olugmaktadir. Tasarlanan SDGM modiilatériin 6zellikleri, modiilasyon indeksi (mi) ve anahtarlama
frekanst (fsw) degerleri ile sistemin anahtarlama kayiplarini en aza indirerek, hatlar arasi akimlarin toplam harmonik
distorsiyonunu (THD;) %]1’in altina diisiirmeyi saglamistir. Harmonik analizleri sonucu elde edilen minimum THD oranlari,
hatlar arasi1 akimlar i¢in % 0,01 ve hatlar aras1 gerilimler i¢in % 1.18’dir. Elde edilen THD degerleri IEEE-519 standartlarina
uygundur. 6-fazli eviricinin Simulink yiik analizlerinde sagladig gii¢ 3,5 kVA olarak 6l¢iilmiistiir. Bu dl¢timlerde, alti fazli
bir asenkron motorun elektriksel esdeger devresi tasarlanan eviriciye yiik olarak yildiz baglanmustir.

Anahtar Kelimeler: Cok fazli sistemler, siniis darbe genislik modiilasyonu (SDGM), evirici, harmonik, simulink

DESIGN AND HARMONIC ANALYSIS OF A SPWM CONTROLLED
SIX-PHASE MULTILEVEL INVERTER FOR PHOTOVOLTAIC
PANELS

Abstract

There are two possible approaches recently studied to achieve demanded high power ratings in industrial applicaitons. The
first technique is increasing the number of output voltage levels of inverter systems while the other one is increasing the
number of phases in electrical machines. The multi-phase motor drives have numerous advantages such as reducing the
amplitude and increasing the frequency of torque pulsations, reducing the rotor harmonic current losses and lowering the dc
link current harmonics according to conventional three-phase drive systems. In addition to these advantages, the multi-phase
drive systems increase the reliability of the system. The multi-phase inverter systems are also required with multi-phase drive
systems to achieve higher power ratings in the systems that the output currents are limited such as photovoltaic panels.

This study which is performed using Matlab/Simulink, presents the development of a sinusoidal pulse width modulation
(SPWM) controlled six-phase switch mode three-level inverter. The DC link of inverter is constituted by modeling
photovoltaic panels in the simulation base. The properties of designed modulator has provided to obtain minimized switching
losses and reducing total harmonic distortion (THD) less than 1% as a result of the most accurate modulation index (mi) and

* E-posta: kabalci@nevsehir.edu.tr
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switching frequency (fsw) values. The minimum THD ratios of harmonic analysis are 0.01% for line-to-line currents and
1.18% for line-to-line voltages. The measured THD ratios are eligible to IEEE-519 standards. The max power transferred to

load of six-phase inverter is measured around 3.5 kVA in Simulink. These measurements are obtained by using a Y -wired
six-phase induction motor’s electrical equivalent circuit as the load of inverter.

Keywords: Multi-phase systems, sinusoidal pulse width modulation (SPWM), inverter, harmonic, simulink
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DUSUK GUCLU BIR HIiBRID SISTEM TASARIMI VE UYGULAMASI

Ugur FESLIY, Raif BAYIR?, Mahmut OZER?

Zonguldak Karaelmas Universitesi Miihendislik Fakiiltesi Elektrik Elektronik Miih. Boliimii,
Incivez Mah. 67100 Zonguldak, TURKIYE
?Karabiik Universitesi Karabiik Teknik Egitim Fakiiltesi Elektronik Bilgisayar Egitimi B&liimii,
100. Y1l Mah. 78050 Karabiik, TURKIYE

Ozet

Gelisen teknolojiye paralel olarak, ortaya c¢ikan enerji gereksinimleri, yeni enerji kaynaklari aramaya yoneltmektedir.
Glinlimiizde bu arayisin en onemli ¢aligma alani yenilenebilir enerji kaynaklaridir. Yenilenebilir enerji kaynaklarindan riizgar
ve glines enerjisi, sonsuz ve yaygin bir kaynak olmasi, dogrudan elektrik enerjisine doniistiiriilebilmesi gibi avantajlar
sebebiyle hizla yayginlagsmaktadir. Bu ¢alismada bir ev i¢in riizgar enerjisi ve giines kolektori ile mikrodenetleyici denetimli
yenilenebilir enerji lireteci gerceklestirilmektedir. Bu sistem bir evin mevcut elektrik baglantisina ek olarak kurulmaktadir.
Riizgar enerjisi diisiik giiclii bir alternatdr kullanilarak ve giines kolektoriinden elde edilen elektrik enerjisi ise maksimim giig
notasi takipgileri (Maximum Power Point Tracking-MPPT) modiilii kullanilarak sistemdeki akiileri sarj etmektedir. Sistemin
denetimi mikrodenetleyici kullanilarak gerceklestirilmektedir. Enerji iireteglerinin ve sisteme bagh yiikiin durumu gergek
zamanli olarak denetlenmektedir.

Anahtar Kelimeler: Yenilenebilir enerji, riizgar enerjisi, giines enerjisi, hibrid sistem

Abstract

In parallel to developing technology, demand for more energy makes us seek new energy sources. The most important
application field of this search is renewable energy resources. Wind and solar energy have being popular ones owing to
abundant, ease of availability and convertibility to the electric energy. This work covers realization of a hybrid renewable
energy system for a domestic application, which runs under a microcontroller to utilize the solar and wind power. This
project is implemented in accordance with available line-electricity. Batteries in the system are charged by either wind power
via a small alternator or solar power via an MPPT Module. System control relies mainly on microcontroller. Power resources
and loads in the system are monitored and controlled in real time.

Keywords: Renewable energy, wind energy, solar energy, hybrid system
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GUNES ENERJISININ YOGUNLASTIRMA TEKNOLOJILERI ve
KARSILASTIRILMASI

Niyazi DEMIRCAN®, Nevra ISCAN
Akdeniz Universitesi, Cevre Miihendisligi Boliimii, Arapsuyu-ANTALYA

Ozet

Diinyamizin  kars1 karsiya kaldigi ¢agimizin en dnemli sorunu olan kiiresel 1smmaya karsi ¢ikmak igin ve artan enerji
ihtiyacimin karsilanmasinda iilkemizdeki alternatif enerji kaynaklar1 kullanilmalidir. Amerika ve Ispanya gibi yenilenebilir
enerji kaynaklarmi kullanan biiyiik {ilkelerin yani sira Tiirkiye nin bulundugu cografi konum nedeniyle giineslenme siiresini
de goz oniinde bulundurarak giinesten yararlanarak teknolojiler gelistirmeli ve kullanilmadir. Tiirkiye'nin en ¢ok giineslenme
stiresine sahip olan 2. bolgesi Akdeniz bolgesidir. Antalya ilinde giines enerjisi sadece suyun isitilmasinda kullanilmaktadir.
Giinesi kullanarak elektrik elde etmek icin yogunlagtirmali giines enerjisi teknolojilerinin uygulamaya gecilmesi
gerekmektedir. Su anda kurulum maliyetinin fazla olmasi nedeniyle tercih edilen bir sistem degildir ancak disa bagimlilig
azaltarak kendi kaynaklarimizla bu sistemleri kurabilecek diizeydeyiz. Bu ¢alismada yogunlastirmali giines teknolojilerinin
neler oldugunu diinyadaki uygulamalari, ¢alisma teknolojileri, elde edilecek enerji ve maliyet acisindan karsilastirmast
yapilmustir.

Anahtar Kelime: Giines enerjisi, giines enerjisi yogunlastirma teknolojileri, parabolik ¢anak kollektdrleri,parabolik oluk
kollektorleri

INTENSIFIED OF SOLAR ENERGY TECHNOLOGIES AND
COMPARISON

Abstract

Our world is faced with serious problems of our age, global warming and increasing energy needs to go against our country
in the alternative energy sources should be used. Using renewable energy sources such as America and Spain as well as the
large countries because of Turkey's geographic location where the sun while keeping your eyes from the sun by taking
advantage of technology to develop and use. Turkey's having the time of maximum insolation 2nd region is the
Mediterranean region. Solar energy in the province of Antalya is only used for water heating.Obtained by using the sun to
power solar energy technology intensive should be passed to the application. At the moment more than the cost of installation
due to a system is not preferred, but reducing dependence on foreign sources of their level of these systems are able to
establish. This study concentrated on what solar technology applications in the world, working technology, will be obtained
in terms of energy and cost comparison is made.

Keywords: Solar energy, solar concentrating technologies, parabolic dish reflectors, parabolic trough reflectors
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SEBEKE ETKIiLESIMLI UC FAZLI iKi KADEMELI FOTOVOLTAIK
SISTEM MODELI VE SIMULASYONU

Meral OZARSLAN YATAK, Omer Faruk BAY

Gazi Universitesi Teknik Egitim Fakiiltesi
Elektronik ve Bilgisayar Egitimi Boliimii Teknikokullary/ANKARA

Ozet

Son yillarda yenilenebilir enerjiye olan ilginin artmasi, enerji ile daha gevreci gii¢c kaynaklarina olan ihtiyacin ve enerji iiretim
fiyatlarinin artmasimin bir sonucudur. Fotovoltaik sistemler, hareketli pargalarinin olmayisi, daha az bakim gerektirmesi ve
yakit masrafinin olmayis1 sebepleriyle yenilenebilir enerji kaynaklari arasinda onemli bir yer tutmaktadir. Bu calismada,
sebeke etkilesimli ii¢ fazli iki kademeli fotovoltaik bir sistemin tasarimi yapilmaktadir. Tiirkiye’deki gilines potansiyeli g6z
oniine alindiginda, 6zellikle yaz aylarinda iiretilen enerjinin yiikii beslemesi sonrasinda sebekeye satilmasi sebeke etkilesimli
calismanin dnemini ortaya koymaktadir. Onerilen sistemin uygulama asamasindan dnce tiim sistem modelinin ¢ikarilmast,
uygulama sirasinda karsilasilacak sorunlarin bilinmesi, sistem davranisinin tam olarak ortaya konulmasi gibi faydalar
saglamaktadir. Bu sebeple, sistem tasarimi ve sebeke arabirimi igin fotovoltaik sistemlerde kullanilan ii¢ fazli gli¢ ayarlama
sistemi modellenmistir. Trafosuz olarak tasarlanan bu modelde iki kademeli gii¢ ayarlama sistemi olusturulmustur. lk
kademe, fotovoltaik diziden alinan enerjiyi evirici girisi i¢in uygun hale getiren ve Maksimum Gii¢ Noktas1 Izleme (MGNI)
gorevini yapan DA-DA doniistiiriicii, ikinci kademe ise uzay vektdr modiilasyonu (UVM) ile anahtarlanan, aktif ve reaktif
gii¢ kontroliine gore referans sinyallerin belirlendigi sebeke etkilesimli i¢ fazli eviricidir. Simiilasyonlar MATLAB/Simulink
ile gergeklestirilmistir. Temel davranis durumuna gore fotovoltaik dizinin modeli Simulink’de gémiiliit MATLAB fonksiyonu
olarak olusturulmustur. Modellenen yiikselten tip DA-DA doniistiiriicii i¢in g¢ekilen akim, siklikla kullanilan MGNI
algoritmas1 Degistir ve Gdzle (Perturb & Observation, P&Q) ydntemine gore belirlenmektedir. Ug fazli eviricide ise uzay
vektor modiilasyonu yiiksek cikis gerilimi saglamasi, diisiik anahtarlama kayiplari ve toplam harmonik distorsiyonu gibi
iistiin 6zellikleri sebebiyle kullanilmaktadir. Simiilasyon sonucunda birbirinden 120° faz farkli ii¢ fazhi sinyaller diizgiin
sekilde elde edilmistir.

Anahtar Kelimeler: Ug fazli evirici, uzay vektdr modiilasyonu, aktif ve reaktif gii¢ denetimi, sebeke etkilesimi

MODELLING AND SIMULATION OF GRID CONNECTED THREE
PHASE TWO STAGE PHOTOVOLTAIC SYSTEM

Abstract

In recent years, increasing the interest in renewable energy is a result of increased prices of the energy production and the
need for more environmental power sources and energy. Photovoltaic systems have an important place in renewable energy
resources because of the lack of moving parts, requires less maintenance and not having fuel costs. In this study, grid
connected three phase two stage photovoltaic system has been designed. Assessing the potential of the sun in Turkey,
especially in the summer days, selling excessive produced energy to the grid after supplying of the load reveals the
importance of interactive work. Modelling the whole system prior to the implementation phase benefits such as knowing the
problems encountered in the application, revealing the system behavior perfectly. Therefore, the system design and three-
phase power conditioning used in photovoltaic system for grid interface has been modelled. Two stage power conditioning
system model designed without a transformer has been developed. The first stage is DC-DC converter which implements
Maximum Power Point Tracking (MPPT) task and makes the energy from photovoltaic array appropriate for inverter input,
the second stage is grid connected three — phase inverter which is switched with the space vector modulation (SVM) and in
which the reference signals according to the active and reactive power control are determined. The simulations has been done
with MATLAB / Simulink. The model of photovoltaic cell according to the basic behavior state was created as embedded
MATLARB function with Simulink. The modelled drawn current from DC-DC boost converter is determined with Perturb and
Observe (P & O) MPPT method which is often used. The space vector modulation in three - phase inverter is used for the
superior features such as providing high output voltage, low switching losses and total harmonic distortion. Three phase
signals which are 120° out of phase from each other has been properly obtained in the result of simulations.

Keywords: Three — phase inverter, space vector modulation, active and reactive power control, grid interconnection.
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ENERGY AND EXERGY ANALYSIS OF SOLAR-AIDED ABSORPTION
COOLING SYSTEM

M.Farzaneh Gord*!, S.Hashemi?, R.Soltani®

'Shahrood University of Technology, Shahrood, Iran
’Islamic Azad University , Dezful Branch, Dezful, Iran

Abstract

Nowaday,the energy recovery is following up for two purposes, optimization of energy management and recycling new
resources.The possibility of cooling generation by using the initial solar energy and its application on absorption cycle can be
important in air-conditioning facility.

The common way for obtaining efficiency of absorption chiller operation is to provide a suitable coefficient of performance
(cop) by first law thermodynamics.however using this method, may not determine a refrence for system performance
optimization.The analysis of second law, characteristices the energy conservation and system entropy variation, which it can
be determined the analysis of generating entropy and irreversibility (exergy destroyed)in each of system's elements and
degree of energy of efficiency distribution as well as system's exergy as whole. Exergy loss,enthalpy, entropy,temperature,
mass flow rate and heat rate in each component of the system are evaluated.from the result obtained it can be concluded that
the condenser and evaporator heat loads and exergy losses are less than those of the generator and absorber.in this paper also
we investigating effect of change efficiency of heat exchanger on the coefficient of performance(cop) by basis on first and
second law.

We examine the data for generating entropy and exergy destroyed as well as a function of absorption temperature through
cycle operation analysis. in fact, the aim is to find final generation temperature and allow to give the best low solar
temperature variation with auxiliary heat in cooling and in addition to this, it should prevent the crysllization phenomenon at
the absorption machines. the analysis of this cycle through solving energy and mass conservation equations by using given
data to a absorption cycle LIBR-H20 for preventation of crystallization phenomenon taken into consideration.finally the
exergetic efficiency of absorption cycles and economical as well as technical advantages of each system will be compared
with similar systems and conclusion will dealt with.

Keywords: Absorption system, exergy destroyed, exergetic efficiency,solar saving
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SOLAR-REFLECTOR ANTENNAE AS A SAFE ENERGY
ALTERNATIVE (PART I1): CALCULATIONS FROM SUDANESE
DATA

S.0.Bashir*

Faculty of Engineering, Karary University, P.0.Box 11884 Khartoum, Sudan

Abstract

In this work, it was shown by calculations that crude-oil’s extinction is definite, and oil air-pollution is increasing
significantly as a function of time (civilization). Hence, a parabloidal reflector antenna is suggested here to extract solar
energy as a concentrated solar-induced heat. This heat could be used for industry, cooking, heating, and water-heating etc.
Also, it was shown experimentally, at X-band, that a layer of wet sand on such a parabloidal reflector antennas can strongly
degrade their overall efficiency. Experiment confirmed the theoretical picture of the dry dust layer producing a phase shift of
the aperture field of the parabloidal reflector antenna. It was theoretically predicted, and confirmed experimentally, that a
severe loss of signal would occur at X-band for a layer covering half the dish and with a thickness about 8 mm, to give near
180° Phase shift in the aperture. Obviously, this with a much lower thickness values will be applicable in the optical

frequency band.
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GUNES ENERJILI SERA TiPi RAFLI KURUTUCU ILE
KIRMIZIBIBER KURUTMA KOSULLARININ BELIRLENMESI
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' Aksaray Universitesi Ortakdy Meslek Yiiksekokulu AKSARAY
*Mersin Universitesi Tarsus Teknik Egitim Fakiiltesi Makine Egitimi Boliimii MERSIN

Ozet

Bu ¢alismada, kirmizibiberin kurutulmasi amaciyla gilines enerjili sera tipi rafli bir glinesli kurutucu tasarlanmigtir. Dogrudan
giineste kurutma yonteminin hem uzun zaman almasi, hem de modern gida giivenligi ve sagligi kurallarina uyulmamasi
nedeniyle iriin nitelik ve niceliklerinde herhangi bir kayip olmadan olabildigince kisa bir siirede kurutma yapabilmek igin
giines enerjili kurutucular 6nemli bir segenek olusturur. Kahramanmaras Tarimsal Arastirma Enstitiisii’ne ait arazilerde
yetistirilen kirmizibiber 6rnekleri 6n islemlerden gegirilerek giines enerjili sera tipi rafli kurutucuda ve eszamanli olarak agik
havada ayakli tel 6rgiilii kurutma sehpasinda kurutulmustur. Kurutma denemeleri 2008 yilinda gergeklestirilmistir. Kurutulan
uriinler kuruma zamani, yiizde agirlik kayb1 ve {iriin kalitesi agisindan karsilagtirtlmistir. Bu denemede, kurutucu igerisinde
en {st raftaki triinler 26 saatte kurutulmustur. Bu 6rneklere ait agirlik kayiplan yiizdesi sirasiyla; en st raf ve agik havada
kurutulan iirtinler i¢in %81,54 ve %77,53 olarak bulunmustur. A¢ik havada kurutulanlara gore kiyaslandiginda agirlik kaybi
yaklasik %4,01 oraninda artig gdstermistir. Bu 6rneklere ait hue agis1 ve kroma degerleri sirasiyla 47,45 ve 26,76° olarak
bulunmustur. Taze 6rneklerle kiyaslandiginda kroma degeri yaklasik %28,64 oraninda azalmstir.

Anahtar Kelimeler: Giines enerjisi, rafli kurutucu, kirmzibiber, kurutma, agik havada kurutma

THE DETERMINING OF RED PEPPER DRYING CONDITIONS WITH
GREENHOUSE TYPE DRYER UTILIZING THE SOLAR RADIATION

Abstract

In this study, greenhouse type of a solar drier has been designed so as to dry out the red pepper. Because of not obeying both
health rules, modern foot safety and getting much time of drying method under direct sunlight, solar driers form an important
alternative to dry in a little time without any loss in product quality and quantity. Red pepper samples that are grown in the
fields belonging to Kahramanmaras Agricultural Research Institute are transferred with pre-processes. They have been dried
out with greenhouse type solar driers and on the string plaited tables in open-air synchronously. Drying tests have been
achieved in 2008. Dried products have been compared with drying time, weight loss percentage and product quality. In this
test, the products on the top shelf have been dried out in the drier in 26 hours. Weight losses belonging to these samples have
been found for the products dried out on the top shelf and open-air with the turn of 80.14% and 74.53%. When it is compared
with the dried out in open-air, weight loss has increased about 7%. Hue angle and Croma values belonging to these samples
have been found 49.59° and 27.92° synchronously. When it is compared with the fresh samples, Croma value has decreased
about 25.49%.

Keywords: Solar energy, dryer, red pepper, drying, open-air drying
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GUNES ARABALARININ ELEKTRIK VE ELEKTRONIK SISTEMININ
TASARIM KRiTERLERI
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Yusuf ORAL, Bekir CAKIR
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Ozet

Bu ¢alismada, yenilenebilir enerji kaynag: giines enerjisinin bir uygulamasi olan giines enerjisiyle ¢alisan araba incelenmistir.
Glines arabalari, giines modiilleri, elektrik motoru, akii grubu ve denetleme sistemlerinden olusur. Araglarin tasariminda
kullanilabilecek olan cihazlarin dzelliklerine ve ¢alisma degerlerine nasil karar verildigi agiklanmistir. Giines enerjisinden
elektrik iiretilmesi uluslar aras1 ¢aligmalarin yapildig1 giincel bir konudur. Giines enerjisinden yararlanarak tiretilen elektrik
enerjisi ile caligan arag bu alanda 6zel ve 6nemli bir uygulamadir.

Anahtar Kelimeler: Giines enerjisi, giines hiicresi, giines arabasi, maksimum giig izleyici

THE DESIGN CRITERIA FOR SOLAR CAR’S ELECTRIC AND
ELECTRONIC SYSTEMS

Abstract

In this paper, renewable energy sources, solar energy and its one of the application is solar car’s design technic is mentioned.
A solar car is consisted of solar modules, electric motors, batteries, controller systems and some electronic devices. Devices,
Which can be used in solar car and how to determine devices operation value are explained. Energy from the sun is
international work to produce electricity is a current issue.

Keywords: Solar energy solar cell, solar car, maximum power point tracker
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EXPERIMENTAL INVESTIGATION OF USING HYDROGEN
BLENDING TO IMPROVE PERFORMANCE AND TO REDUCE
POLLUTANTS EMISSION OF A SPARK IGNITION ENGINE

Haroun A.K. Shahad®, Name Samir M. Abdul Haleem*

'Department of Mechanical Engineering, College of Engineering Babylon University, Iraq

Abstract

The internal combustion engine is an important prime mover, however it is a major contributor of environmental pollution.
Hydrocarbon fuels are used in internal combustion engines which produce many pollutants when burnt. Therefore a lot of
experimental and theoretical research work has been directed towards the reduction of pollutants concentration emitted from
these engines and towards the development of new fuels which produce less pollutants or to find new energy sources.

In this study experimental work has been conducted using hydrogen as a blended fuel with gasoline in a spark ignition engine
in order to reduce pollutants emission and to improve engine performance. The fuel blending is done on energy replacement
basis rather than on mass basis which means that the amount of hydrogen added has an amount of energy equivalent to the
energy of gasoline removed.

The results showed that hydrogen blending improves engine efficiency until 20% blending ratio and reduces CO, CO, and
particulate emission but causes an increase in NO, emission.

Keywords: Hydrogen, blended fuel, spark ignition engine, pollutants, combustion



NUCLEAR&RENEWABLE ENERGY RESOURCES CONFERENCE with INTERNATIONAL PARTICIPATION
28-29 September 2009 ANKARA - TURKEY

SABIT YATAKLI BiR REAKTORDE PROPAN-BUHAR REFORMING
PROSESI iLE HIDROJEN URETIMIi
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Ozet

Bu calismada, propanin buharla reforming prosesi ile hidrojen iiretimi yapilmaktadir. Bu amag icin 800 °C’ye kadar
kullanilabilecek kendi laboratuarimizda hazirladigimiz bir katalizér (NiO/SiO,,Mg0O,Ca0,Cr,03) elde edilmistir. Bu
katalizoriin laboratuvarda test ¢aligmalart yapilmistir. Daha 6nceki bir proje c¢aligmasinda, hidrokarbon buhar reforming
¢aligmalart i¢in dizayn edilen bir deney seti ile, bu prosese ait deneysel 6l¢iimler gerceklestirilmistir. Caligmalarda, katalizor
H, akiminda 600 °C’de sartlandirilmistir. Farkli sicakliklarda, farkli gaz debileri ve farkli tanecik biiyiikliikklerinde, hidrojenin
reaktor ¢ikis gaz karisimindaki yiizde bilesimleri 6l¢iilmistiir. Gaz karisiminin analizi i¢in bir Mini GC kullanilmistir. GC’de
birinci seri deneylerde, Azot gazi tagiyict olarak kullanilarak sistem ¢ikiginda yiiksek oranlarda H, tespit edilmistir. Ayni
sartlarda yapilan ikinci seri deneylerde He,GC’de tasiyici olarak kullanilarak reaksiyonun diger triinleri de tayin edilmistir.
Deneysel dl¢timler 300 °C -800 °C sicaklik araliginda alinmigtir. Su, besleme debileri 0-4 bar’lik bir igletme basincina sahip
bir perilstatik pompa ile sisteme yapilmistir. Deneysel ¢alismalar reaktore her defasinda 5 gram katalizor yiiklenerek baglandi
ve katalizor miktarlar1 birer gram azaltilarak Slgiimlere devam edilmis olup ¢alisma serisine devam edilmis olup, yapilan
analizler neticesinde hidrojen verimi % 70- %80 civarinda bulunmustur. Deneysel ¢alisma sicakligi arttikga, hidrojen
verimlerinde belirgin artislar kaydedilmistir. Elde edilen 6l¢lim sonuglarindan yararlanarak bu prosesin optimum operasyon
parametreleri ve reaksiyona ait kinetik parametreler hesaplanmstir. Elde edilen deneysel verilerden propan buhar reforming
reaksiyonuna ait bazi kinetik parametreler de hesaplanmigtir.

Anahtar Kelimeler: Propan buhar reforming, katalizér hazirlama, hidrojen iiretimi, kinetik parametreler

HYDROGEN PRODUCTION BY PROPANE-STEAM REFORMING
PROCESS IN A FiXED BED REACTOR

Abstract

In this study, hydrogen production has been realised with propane-steam reforming process. For this purpose, the catalyst
(NiO/SiO,, MgO, Ca0, Cr,05) can be used up to 800 °C has been produced and some properties of the catalyst are measured
in our Laboratory. The experimental measurements of the study were conducted with an experimental setup which was
designed for hydrocarbon steam reforming of a previous project. For these studies, the catalyst was reconditioned with H,
stream at 600 °C. Hydrogen percentages in gas mixture were measured at the reactor exit at different temperatures, for
different flow rate of the gas and with different particle sizes. The gas mixtures are analiysed by using a Mini GC has been
used. At first series of the experiments with GC, by using Nitrogen gas as carrier, higher ratios (contents) of H, were
determined in the exit gas of the system. By using He as carrier in second series of experiments in GC, the other products of
this reaction were determined with a perilstatic pump of 0-4 bar variable pressure. The experimental measurements were
carried out at 300°C-700°C temperature range. Water feed flow rates were supplied for the system with a perilstatic pump of
0-4 bar variable pressure. As a result of conducted analysis, hydrogen yield was obtained around 70%-80% by loading a 5 gr
of catalyst to the system. It is seen that hydrogen yield are significantly increased with the increasing experimental operation
temperature. The optimum operation parameters of this process, and kinetic parameters of the reaction have been calculated
by using existed the experimental measurements.

Keywords: Propane steam reforming, catalyst preparation, hydrogen production, kinetic parameters
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PEM YAKIT PILLERI ICIN SUPERKRITIK KARBONDIOKSIT
DEPOZiSYON YONTEMIYLE HAZIRLANAN PtPd/BP2000
KATALIZORLERI

Ayse Bayrakceken®, Betiil Cangiil?, L. C. Zhang®, Mark Aindow?, Can Erkey?

'Kimya Miihendisligi Béliimii, Atatiirk Universitesi, 25240 Erzurum, Tiirkiye
’Kimya ve Biyoloji Miihendisligi B6liimii, Kog Universitesi, 34450 Sartyer Istanbul, Tiirkiye
*Malzeme Bilimleri Enstitiisti, Kimya, Malzeme ve Biyomolekiiler Miihendisligi Boliimii, Connecticut
Universitesi, 06269 Storrs Connecticut, ABD

Ozet

PEM yakit pillerinin yaygin kullanilabilmesi igin kullanilan Pt/C katalizor miktar1 azaltilmali ve boylece de maliyet
azaltilmalidir. Pt rezervleri sinirlidir. Dolayisiyla maliyeti azaltmak igin Pt’ nin yaninda daha bol miktarda bulunan ve daha
ucuz olan bir metal kullanilabilir. Umut verici alternatiflerden biri de hem bol miktarda bulunan hem de yiikseltgenme ve
indirgenme reaksiyonlarinda aktif olan paladyum metalidir. Bu ¢alismada, monometalik Pt ve bimetalik PtPd katalizorleri
yiiksek yiizey alanli BP2000 karbon destegi iizerine siiperkritik karbondioksit depozisyon yontemi ile hazirlanmigtir.
Oncelikle Pt/BP2000 katalizérii hazirlanmis daha sonra paladyum eklenerek depozisyon yapilmistir. Hazirlanan katalizérler
XRD, TEM, EDXS ve CV ile test edilmistir. Katalizorlerin partikiil boyutlar1 2.8 ile 5.1 nm arasinda degismektedir.
Paladyum yiikiiniin artmasiyla partikiil boyutunun da arttig1 goézlenmistir. Potansiyel dongiisii yardim ile katalizorlerin
stabiliteleri saptanmistir. Bu deneyler sonucunda Pt ve PtPd bazli katalizorlerin her ikisinde de dongii sayis1 arttikga karbon
desteginin oksitlendigi gézlenmistir. Bimetalik PtPd katalizérlerde dongii sayisindaki artigin katalizérdeki Pd ¢6ziinmesini
arttirdig1 gézlenmistir ve 300 dongiiden sonra CV sonuglari Pt katalizoriine benzemistir. En siddetli aktivite kayb1 en yiiksek
Pd yiikiine sahip katalizérde goriilmiistiir.

Anahtar Kelimeler: Siiperkritik karbondioksit, platin, paladyum, elektrokatalizor

PtPd/BP2000 CATALYSTS PREPARED VIA SUPERCRITICAL
CARBON DIOXIDE DEPOSITION FOR PEM FUEL CELLS

Abstract

For the widespread usage of the PEMFCs the amount of the most commonly used Pt/C catalyst has to be decreased to lower
the cost. Also the reserves of the Pt is limited. So, by using a less expensive and more aboundant metal nearby the Pt metal
will help to decrease the cost. One of the promising alternative is palladium metal which is widespread in earth crust and
electrocatalytically active for a wide variety of reduction and oxidation processes. In this study, monometallic Pt and
bimetallic PtPd catalysts were prepared onto a high surface area carbon black, BP2000, via supercritical carbon dioxide
deposition. Sequential deposition was used, firstly Pt/BP catalyst was prepared and then the palladium precursor was
deposited. Different Pt to Pd ratios were used. The prepared catalysts were characterized by XRD, TEM, EDXS and CV.
Particle sizes of the catalysts were ranged between 2.8 to 5.1 nm. The higher the palladium loaded the higher the particle
sizes obtained. Potential cycling was applied to determine the stability of the catalysts. It was seen that as the number of the
potential cycles increased the carbon support oxidized for both Pt and PtPd based catalysts. In case of PtPd catalysts potential
cycling resulted with the dissolution of the Pd metal and after 300 cycles the CV curve turned out to Pt catalyst. The most
drastic charge decrease was observed for the catalyst which has the highest Pd loading.

Keywords: Supercritical carbon dioxide, platinum, palladium, electrocatalyst
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BAZIK ORTAMDA GRAFIT KATOTTA ACIGA CIKAN HiDROJEN
GAZINA TIYOURENIN ETKISi

B.Dogru Mert", M.E.Mert, G.Kardas, B.Yazici

Cukurova Universitesi, Fen-Edebiyat Fakiiltesi, Kimya Boliimii 01330 Balcali / Adana

Ozet

Bu calismada, platin (Pt) anot ve grafit (C) katodun kullanildig1 elektroliz hiicresinde bazik ortamda, tiyoiire molekiillerinin
hidrojen gaz1 eldesindeki katkis1 aragtirilmistir. Elektrolit olarak tiyoiire (TU) derisimleri 0,5,15,50 mM olan 1 M KOH
¢ozeltileri kullanilmustir. Bu amagla, iki elektrot teknigi ile sistemlerin hidrojen asirt gerilimleri belirlenmis ve sabit
potansiyelde (5V) katotda agiga ¢ikan hidrojen gazi hacimleri 6lglilmiistiir. Ayrica ii¢ elektrot teknigi kullanilarak atmosfere
kapali kosullarda katodik polarizasyon egrileri ve elektrokimyasal impedans spektroskopisi (EIS) olgtimleri
gerceklestirilmistir. Elde edilen bulgulara gore bazik ortamda, tiyoiire molekiillerinin, Pt anot- C katot sisteminin yiik transfer
direngleri ile hidrojen gazi asir1 gerilimini diisiirerek, hidrojen gazi olusum verimliliklerini arttirdig belirlenmistir.

Anahtar Kelimeler: Hidrojen, grafit katot, tiyoiire

THE EFFECT OF THIOURE ON HYDROGEN EVOLUTION
REACTION ON CARBON CATHODE IN ALKALINE SOLUTION

Abstract

In this study, the effect of thiourea molecules on hydrogen evolution have been studied on platinum (Pt) anode and graphite
(C) cathode in alkaline solution by electrolysis. 1 M KOH solution and 5,15,50 mM thiourea contained 1 M KOH solutions
were used as electrolytes. For this purpose, two electrode technique was used to determine hydrogen over potentials and
hydrogen gas volumes under constant potential (5V). Furthermore, cathodic polarization and electochemical impedance
spectroscopy techniques are utilized at oxygen free conditions. Results showed that, thiourea molecules decreased Pt anode-
C cathode systems charge transfer resistances and over potentials also enhanced the activity of hydrogen production.

Keywords: Hydrogen, graphite cathode, thiourea
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THEORETICAL INVESTIGATION ON FIRST AND SECOND LAWS
OF THERMODYNAMIC IN A TYPICAL POWER CYCLE

Amin Yahyaie®, Seyyed Ali Akbar Mirmohammadi, Mohammad Reza Behi,Hamid Reza
Behi, Amin Ebrahimi

The Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran

Abstract

In this paper, by considering a power cycle working in supercritical and Transcritical regions, the capability of different
refrigerants in producing work according to first and second law of thermodynamics was studied. Primarily different power
cycles are introduced and classified, then by using EES software, the cycles are simulated. The results show that among R12,
R22, R134a, R143a, and R125, R22 and R143a have higher effective and rational efficiencies. R22 shows the maximum
potential to produced work; also its effective and rational efficiencies are higher than the other refrigerants. The common
factor among refrigerants is the increment of the maximum value of energy added to heat source from Transcritical cycle to

supercritical one.

Keywords: Efficiency, heat waste recovery, power cycle
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HIDROJEN ENERJISI VE YAKIT PiLi SISTEMLERININ GELISIMINE
GENEL BAKIS
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Y1ldiz Teknik Universitesi, Kimya-Metalurji Fakiiltesi, Uretim Metalurjisi A.B.D.
*istanbul Teknik Universitesi, Kimya-Metalurji Fakiiltesi, Uretim Metalurjisi A.B.D.

Ozet

21. yiizyilda enerji kaynaklarmin, artan niifus yogunlugu ve teknolojik gelismelere paralel olarak artan kullanim hizi,
insanoglunu alternatif enerji arayislarma yoneltmistir. Ozellikle, fosil yakitlarin her gegen giin giderek tilkenmekte olmast,
istelik bu kaynaklardan elde edilen enerjilerin gevre kirliligine yol agmasi, hidrojen enerjisi gibi temiz enerji kaynaklarinin
arastirllmasinda potansiyel bir itici gii¢ olugturmustur. Hidrojen, dogada saf halde bulunmamasina karsin yeryiiziinde en ¢ok
bulunan temel elementlerden biri olmasi, yenilenebilirligi, diger yakit tiirlerine goére daha temiz olmasi ve minimum g¢evresel
risk tagimasit nedeniyle dikkate deger bir kaynaktir. Giiniimiizde hidrojen enerjisinden yaygin olarak yararlanilan
uygulamalarin basinda yakit pilleri gelmektedir. 1830’lardan bugiine yakit hiicrelerinde komiir, petrol, dogalgaz, metanol,
amonyak, biyo-gaz ve atik malzemelerden saglanan kimyasal enerjinin elektrik enerjisine doniistiiriilmesinde en son ve en
yeni enerji kaynagi hidrojen enerjisi olmustur. Bu kapsamdaki ¢aligmalarda, hidrojen enerjisinin yakit pillerinde kullaniminin
biiyiik kazanglar1 beraberinde getirdigi agikca goriilmektedir. Yakat pillerinin gelisim siirecinde kazandirdig: yenilikler, basta
Avrupa iilkeleri olmak {izere diger bazi iilkelerin aragtirma-gelistirme projelerinde biiyiik bir a sahip olmasimi saglamistir.
Bunun en 6nemli gostergesi, 2000 yilinda 400 civarinda olan taginabilir yakit hiicresi sistemi yapilandirmasmin 2005 yili
sonu itibariyle 8800 civarma ulasmis olmasidir. Ote yandan, Avrupa Birligi cerceve programlarinda bu konuya ayrilan proje
biitgeleri 1986’da 8ME iken, 2006 sonu itibariyle 300M€’ya ¢ikmustir. Bu hizli artig, hidrojen enerjisinin hem yakit pillerinin
gelisiminde ¢ok onemli bir rol oynadiginin, hem de gelecekte diinyadaki enerji sikintisinin ve gevresel kirliligin 6niine
gececek bir alternatif olarak goriildiigiiniin gostergesidir. Bu galismada, 6zellikle hidrojen enerjisi ile gelisen yakit pili
teknolojisindeki ticari yeniliklerden biri olan General Motors, Ford, Daimler-Chrysler, Nissan gibi otomotiv onciilerinin ve
diger sektorel gelismelere de deginmektedir. Hidrojen enerjisinin 6nemini, gegmisten bugiine yakit pillerinin gelisim siireci
icerisinde vurgulayan 6zetleyici bir inceleme niteligindeki bu ¢caligmada, 6zellikle Avrupa Birligindeki ve diinyadaki projeler,
patentler ve giincel veriler ele alinmaktadir.

Anahtar Kelimeler: Eneriji, hidrojen enerjisi, yakit pili

THE REVIEW OF HYDROGEN ENERGY AND FUEL CELL SYSTEMS

Abstract

In 21st century, the alarmingly rising pace of the energy utilization, in parallel to the increasing population of the world and
technological developments, directed the humankind to search for alternative energy supplies. Knowing the fact that the
fossil energy sources will eventually exhaust in the near future and the environmental pollution they cause have been the
driving force to search for cleaner energy sources; such as hydrogen. Although not found in its pure form, hydrogen is one
the most abundant elements on earth, and is a noticeable fuel because it is sustainable, cleaner, and does not impose any risk
to environment. Today, fuel cells are the primary areas where hydrogen energy is extensively utilized. Hydrogen energy in
fuel cells is the final and the newest step of the transformation chain, where chemical energy supplied from coal, petroleum,
natural gas, methanol, ammonia, bio-gas and waste materials converted to electrical energy, since 1830s. Considering the
applications in this aspect, it is clearly visible that the use of hydrogen energy in fuel cells has brought about a lot of profits.
Additionally, the improvements achieved by the historical development of hydrogen energy batteries have enabled R&D
projects to have a larger share especially in Europe and some other countries. The most obvious example of this is that the
number of portable fuel cell system configurations has reached 8800 at the end of 2005, whereas it was 400, in the year 2000.
In addition, in EU programs, the budget allocated for these projects was 8M€ in 1986, while it reached over 300M€ at the end
of 2006. This increase in the budget shows that hydrogen energy plays an important role in development of fuel cells and it
also shows that hydrogen energy will be a perfect solution for the energy shortage in the future and a great remedy against
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environmental pollution. This study elucidates one of the commercial developments in hydrogen-based fuel cell technology;
General Motor[s and] other pioneers in automotive industry, such as Ford , Daimler-Chrysler, and Nissan. This study might

be regarded as a review, since it places an emphasis on the role of hydrogen energy in the historical development of fuel cell
and compiles various EU projects, patents and up-to-date data.

Keywords: Energy, hydrogen energy, fuel cell
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HIiDROJEN DEPOLAYICI NANOKRISTALIN Mg;Ni
METALLERARASI BiLESIGININ MEKANIK ALASIMLANDIRMA
YONTEMI ILE URETILEREK YAPISAL OZELLIKLERININ
INCELENMESI

Nedret Aydmbeyli*", Hakan Gasan', Ozge Turgut®
"Eskisehir Osmangazi Universitesi, Metalurji Enstitiisii, 26480 Bati Meselik/ESKISEHIR

Ozet

Mg ve Ni’ in ergime sicakliklar1 farkinin yiiksek olmasi nedeniyle, Mg,Ni metalleraras: bilesiginin geleneksel yontemlerle
iretilmesi giictiir. Mekanik alagimlandirma ile Mg ve Ni tozlarindan ergitme olmaksizin Mg,Ni metallerarasi bilesigi
iretilebilir. Bu ¢aligmada, Mg,Ni metalleraras1 bilesigi, mekanik alasimlandirma ile tavlamanin birlikte uygulanmasi ve
sadece mekanik alasimlandirma ydntemleriyle iki farkli sekilde tretilmistir. Farkli bilya/toz agirlik oranlarinda hazirlanan toz
karisimlarinin mekanik alagimlandirma islemi, paslanmaz ¢elik bilya ve kap kullanilarak, argon atmosferinde yapilmistir.
Amorf yapilarin elde edilebilmesi i¢in; saf magnezyum ve nikel tozlari 5:1, 10:1 ve 20:1 bilya/toz agirlik oranlari igin
sirasiyla 60, 10 ve 5 saat mekanik alasgimlandirilmigtir. Elde edilen amorf alagimin tavlama kosullart DSC analizi ile 400 °C
olarak belirlenmis ve bu sicaklikta tavlama iglemi 1 saat siireyle uygulanmustir. Sadece mekanik alagimlandirma ile Mg,Ni
bilesigi, 5:1, 10:1 ve 20:1 bilya/toz agirlik oranlarinda sirasiyla 100, 20 ve 10 saat 6giitme ile iiretilmigtir. Mg,Ni
metallerarasi bilesiginin olusumunun belirlenmesinde XRD, morfolojik incelemelerde SEM kullanilmustir. En diigiik Mg,Ni
kristalin boyutu 20:1 bilya/toz agirlik oraninda 10 saat mekanik alagimlandirma isleminde (7,26 nm) belirlenmistir. En kiigiik
aglomere olmus partikiil boyutu 10:1 bilya/toz agirlik oraninda 20 saat mekanik alagimlandirma kosullarinda 53,2 pm olarak
elde edilmistir.

Anahtar kelimeler: Nanokristalin Mg,Ni; amorf alagimlar; mekanik alagimlandirma

INVESTIGATION OF STRUCTURAL PROPERTIES OF
MECHANICAL ALLOYED NANOCRYSTALLINE Mg;,Ni
INTERMETALLIC COMPOUND WHICH STORAGE HYDROGEN

Abstract

It’s hard to produce intermetallic compound of Mg,Ni by conventional methods due to the high difference of melting
temperature of Mg and Ni. Intermetallic Mg,Ni compound can be produced from Mg and Ni powders by mechanical
alloying without melting. In this study, intermetalic Mg,Ni compound is produced by two different ways that involve
applying mechanical alloying followed by annealing and only mechanical alloying. Mechanical alloyig of powder mixtures,
which is prepared for different ball-to-powder weight ratios, is carried out using stainless steel balls and vial at argon
atmosphere. Pure Mg and Ni powders are mechanically alloyed to obtain the amorphous phase for 5:1, 10:1 and 20:1 ball-to-
powder weight ratios, 60 hour, 10 hour and 5 hour, respectively. Annealing conditions of amorphous alloys are determined
400 °C by DSC analysis and at this temperature annealing is applied for 1 hour. Intermetallic Mg,Ni compound is produced
by mechanical alloying for 5:1, 10:1 and 20:1 ball-to-powder weight ratios, 100 hour, 20 hour and 10 hour milling times,
respectively. XRD analysis is used for determine the formation of intermetallic Mg,Ni compound which is obtained by
mechanical alloying and to observe of morphological properties is used SEM. Minimum Mg,Ni crystalline size is obtained
as 7.26 nm at 20:1 ball/powder ratio and 10 hour mechanical alloying process. Minimum agglomerated particle size is
obtained as 53.2 pm at 10:1 ball/powder ratio and 20 hour mechanical alloying conditions.

Keywords: Nanocrystalline Mg,Ni; amorphous alloys; mechanical alloying.
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PEM YAKIT HUCRESI ICIN MEA HAZIRLANMASI VE TEST
EDILMESI
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Ozet

Yakit hiicreleri, hidrojenin oksidasyonu ve oksijenin indirgenmesi reaksiyonuyla kimyasal enerjiyi dogrudan elektrik
enerjisine doniistiiren sistemlerdir.

Bu calismada ticari Pt/C katalizorlerin ¢oziicii ve baglayict ajanlarla birlikte katalizér miirekkebi hazirlanmistir. Hidrofilik ve
hidrofobik yapiy1 saglamak amaciyla karbon siyahindan hazirlanan miirekkep karbon kagidi lizerine uygulanmistir. Yakit
hiicresinin anot ve katot tarafi i¢in katalizor miirekkebi, islem gormiis karbon kagidina yiiklenerek gaz difiizyon tabakalari
hazirlanmigtir. Bu asamada SEM analizi ile karbon kagidinin ve katalizor tabakasmin yiizey morfolijisi incelenmistir. EDS
analizi ile de gaz diflizyon tabakasi {izerinde katalizoriin yaklasik olarak homojen dagildigi goriilmiistiir. Literatiir ile
karsilastirildiginda benzer goriintiler elde edilmistir. Sonrasinda, MEA birimini olusturmak i¢in gaz diflizyon tabakalari
arasina membran yerlestirilerek 120°C ve 75kg/cm? de sicak-baski uygulanmustir. Yakit hiicresi test iinitesinde, tek hiicreye
yerlestirilen MEA’nin akim-kesme methodu uygulanarak i¢ direnci hesaplanmus ve yiik uygulamas: ile akim-voltaj egrileri
¢izilmistir. Bu analiz sonucunda olusturulan I-V egrisinin, karakteristik egri ile olan iligkisi incelenmis ve meydana gelen
kayiplarin sebebi arastirilmigtir. Sonug olarak, ¢izilen glig-akim egrileriyle maksimum giic degeri olan 275mW’a
ulasilmustir.

Yapilan bu ¢aligma ile, ayn1 kosullarda test edilen ticari MEA karsilastirilarak yapilacak iyilestirmelere karar verilmektedir.
Her iki MEA icin de yaklagik olarak ayni akim degerlerine ulagilmistir ve buda MEA hazirlama tekniginin
uygulanabilirligini gostermektedir. Fakat bunun yaninda ¢ok yiiksek gii¢ degerlerine ulagilamamistir. Yakit hiicrelerinde
meydana gelen kayiplarin sebepleri ¢ok ¢esitli olmaktadir. Kullanilan katalizoriin aktivitesi, MEA hazirlama kosullar1 ve test
etme asamasindaki diizensizlikler yakit hiicresinin performansini etkileyen 6nemli parametrelerdendir.

Anahtar Kelimeler: PEMYH, katalizér miirekkebi, MEA, hidrojen enerjisi

PREPARATION AND CHARACTERIZATION OF MEA (MEMBRANE
ELECTRODE ASSEMBLY) FOR PEMFC

Abstract

Fuel cell is a system which converts chemical energy to electrical energy from an oxidation-reduction reaction of hydrogen
and oxygen.

In this study, Pt/C catalyst, solvent and a binder agent were mixed to prepare catalyst ink. We applied carbon black ink to the
carbon paper to supply hydrofobic and hydrophilic structure on its surface. Then catalyst ink was deposited on treated carbon
paper to form gas diffusion layer for anode and cathode side of the fuel cell. At this position, catalyst layer surfaces and
carbon paper were analyzed by scanning electron microscopy (SEM) and it was seen by EDS analysis that catalysts were
spread uniformly on a carbon paper. Compared with SEM images of literature and this study, similar images were obtained.
A membrane is fixed between gas diffusion layers and hot-pressed at 120°C, 75kg/cm? to compose MEA. In fuel cell test
unit, MEA has internal resistance which was evaluated by applying current-interrupt method and current-voltage curves were
drawn by load application. As a result of the test, 1-V curves were formed and compared with characteristic curve. It was seen
that shapes of the curves are very similar. The causes of losses occured in I-V curves were investigated. We obtained
maximum power value which is approximately 275 mW, with drawing power-current (P-1) curve.
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With this study, it was decided that what revisions have to be made by comparing commercial and home-made MEA for
PEMFC at the same conditions. It was shown that similar results were obtained compared with commercial MEA. MEA
preparation technique is approximately applicable. But also, we didn’t reach high current and power values due to lots of

parameters which effects the fuel cell performance as catalyst activity, conditions of MEA preparation and disorder of
measurement conditions etc.

Keywords: PEMFC, catalyst ink, MEA, hydrogen energy
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DOGAL GAZDAN HiDROJEN URETIMINDE BUHARLA DONUSUM
YONTEMININ KULLANILMASI
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Yildiz Teknik Universitesi, Makina Fakiiltesi, Makina Miihendisligi Béliimii, Y1ldiz-ISTANBUL

Ozet

Buharla doniisiim, kismi oksidasyon, sicaklik 6zdenetimli doniisiim, 1s1l ayrigma, gibi 1s1l yontemler. Hidrojen tiretimi igin
iizerinde ¢ok caligilan yontemlerdir. Katalizorleri gelistirmek, reaktdr boyutlarini daha kiigiik 6lgekli siireclere indirgeyerek
déniisiim verimlerini arttirmak, her bir 1s1] yontemde gegerli olan yiiksek sicakhik (700 — 1300°C) ve yiiksek basing (20 — 56
atm.) araliklarinda olan ¢alisma kosullarii daha diisiik basing ve sicaklik seviyelerine indirmek yapilan caligmalarda
gozlenen temel unsurlardir. Tagmabilir yada yerel kullanimlara uygun en ucuz ve kolay yontemle hidrojen tiretimini
saglamak bu yontemleri gelistirmenin temel amaci haline gelmistir.

Hidrojen tiretiminde 1s1l yontemler kullanildig1 gibi, Diger yandan, Gazlastirma, Biyokimyasal ve Elektroliz yontemleri ile de
hidrojen iretilmektedir. Elektroliz yontemine ait liretim siirecinde kullanilacak olan elektrik enerji kaynaginin ucuza temin
edilmesi sorunu vardir. Biyokimyasal yontemde, pahali, karmasik cihaz ve diizeneklere ihtiyag olmasi nedeniyle heniiz
uygulamaya uygun degil fakat aragtirmalar siirmektedir. Gazlastirma yontemi ise; 800 - 2000°C arasi sicaklik ve 40 atm.
Basing gibi yiiksek siire¢ degerlerinde hidrojen iiretimi gergeklesmekte ayrica % 55 gibi diisiik reaksiyon tamamlanma
derecesinde kalmaktadir. Gazlastirma siireci i¢in ¢alismalar, biyokimyasal yonteme gore daha fazla ilgiyle siirmektedir.

Niikleer santrali olan iilkelerde, yukarida tanimlanan 1sil yontemler de dahil olmak {izere iiretilen hidrojen daha ekonomiktir.
Niikleer santrallerdeki elektrik enerjisi daha ucuza elde edilmekte, ayrica 500 — 600°C’deki atik buhar’dan faydalanilmasi ile
maliyetler daha da diigmektedir. Bu nedenle, bu ¢alisgmada hidrojen {iretimi i¢in temel dort 1sil yontemden bahsedilmis
ozellikle Buharla Dontigiim (BD) incelenmistir.

Anahtar sozciikler: Hidrojen tiretimi, buharla doniigiim, kismi oksidasyon, sicaklik 6zdenetimli doniigiim, 1s1l ayrigma

PRODUCING HYDROGEN FROM NATURAL GAS BY STEAM
REFORMATION METHODS

Abstract

Thermal methods like steam reformation (SR), partial oxidation (PO,), autothermal reformation(ATR) and thermal
decomposition (TD) are hydrogen producing methods which are studied on frequently. Increase of reformation efficiency by
development of catalizors and decrement of reactor sizes are the main observed points. Also decrement of temperature and
pressure values which are 700-1300°C and 20-56 atm main target of case studies. For removeable and conventional usage,
production of hydrogen with the cheapest and easy method is the main goal of improving these methods.

On the other side; gasification, biochemical processes and electrolysis are also being used for producing hydrogen. The main
problem is the lack of cheap electric energy source during electrolysis. Despite the biochemical processes’high costs and
complex device requirements researches are being continued on, but stil not accaptable for applicaitons. It is known that
gasification process comes true between the range of 800-2000°C and on 40 atm pressure. Adding that process efficiency is
55% that a low reaction completion grade. Researches on gasification process are being continued on with more interest than
biochemical processes.

Keywords: Hydrogen production, steam reformer, partial oxidation, autothermal reforming, thermal decomposition
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ETKISININ INCELENMESI
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Ozet

Bu ¢aligmada kampus 6zelligine sahip fuel-oil tiiketen bir yerleskede, buharli 1sitma sistemine bagli bir esanjor dairesinin
enerji ve ekserji analizleri yapilmis, Sistem tercihinde farkli degerlendirmeler yapilmasi durumunda ekserji verimliligindeki
degisimler ve CO, salinimi agisindan neden oldugu g¢evresel etkiler incelenmistir. Calismada, esanjor dairesinin enerji verimi
% 77,26 ekserji verimi ise yaklasik % 27,67 bulunmustur. Caligmanin sonunda bu parametrelere bagl olarak ¢evresel
etkilerinin azaltilmasi ve verimliligin yiikseltilmesine yonelik onerilerde bulunulmusgtur.

Anahtar Kelimeler: Isitma sistemi, enerji, ekserji, verimlilik, ¢evresel etki
Abstract

This study comprises energy and exergy analyses of a heat exchanger room in the campus of an educational institution
operated by steam heating system. In addition, changes in the exergetic efficiency of the system and the environmental
effects caused by CO? emissions have been examined for different assessments in the preference of a heating system.
According to the calculations in this study average daily energy and exergy efficiencies of the heat exchanger room under
present operating conditions have been approximately %74 and %27,67 respectively. Depending on these parameters
suggestions are made for reducing environmental effects and increasing efficiency.

Key Words: Heating system, energy, exergy, efficiency, environmental effect
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DUZ GAZ AKIS KANALLI PEM YAKIT PILLERININ SAYISAL
OLARAK MODELLENMESI
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Ozet

PEM yakit pilleri (PEMYP) farkli uygulamalar itibariyle genis bir alanda kullanilabilmektedir. Bu ¢alismada diiz gaz akis
kanalli tek bir PEMYP 3 boyutlu modellemesi sayisal olarak incelenmistir. Calisma tek bir yakit hiicresi iginde ger¢eklesen
anot ve katot kistminda tek diiz kanala sahip olan bir proton aktaran membran yakit pili igerisinde gerceklesen transport
olaylarinin modellemesini icermektedir. PEMYP anot ve katot tarafi i¢in; akim toplayici tabaka, gaz kanali, gaz diflizyon
tabakas1 (GDT), katalizor tabaka ve membran dahil dokuz tabakadan olugmaktadir. Bu tabakalara ait geometrik, fiziksel ve
elektrokimyasal ozellikler belirlenerek modelin ¢oziimiine gegilmistir. Modelin ¢6ziimii Fluent programi kullanilarak
yapilmigtir. Simulasyon sonuglart kanal basmng dagilimi, Hy, O, ve H,O tiir mol kesirleri, elektrik potansiyeli, akim
yogunlugu degerleri ve hiz — yakit pili kanal geometrisinin giris, orta ve ¢ikis kesitlerinde iki boyutlu olarak elde edilmistir.

Anahtar Kelimeler: Proton degistiren membran yakat pili (PEMYP), sayisal akiskanlar dinamigi (SAD), sayisal model

NUMERICAL MODELLING OF PEM FUEL CELL WITH STRAIGHT
GAS FLOW CHANNEL

Abstract

Proton Exchange Membrane Fuel Cell (PEMFC) in a wide range of different applications can be used. In this study, 3-D
numerical modeling of a single PEMFC with straight gas flow channel was numerically investigated. The study includes
modeling of transport phenomena taking place inside a single PEMFC which has a straight gas flow channel in anode and
cathode sides. A single PEMFC consists of 9 different layers including membrane. For anode and cathode sides these layers
are current collector plate, gas channel, gas diffusion layer (GDL), catalyst layer, respectively and membrane. For these
layers geometric, physical and electrochemical properties are determined and passed to solution of model. Solution of model
was made by using FLUENT program. Simulation results of pressure distribution, H,, O, and H,O species molar ratios,
electrical potential, current densities and velocity distribution at the different cross-sectional locations of gas flow channels
can be obtained as two-dimensional.

Keywords: Proton exchange membrane fuel cells (PEMFC), computational fluid dynamics (CFD), numeric model
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RUZGAR SANTRALLERININ SEBEKEYE BAGLANMASI iLE
OLUSAN GERILiM DALGALANMALARINA SVC ILE COZUM
GETIRILMESI

Ali Rifat BOYNUEGRI, Biilent VURAL*, Mehmet UZUNOGLU

Yildiz Teknik Universitesi, Barbaros Bulvari 34349,Y1ldiz-Istanbul

Ozet

Tiim diinyada enerji talebinin giderek artmasi, bunun yaninda fosil kdkenli yakitlarin ise giderek azalmasi, alternatif enerji
kaynaklar ile ilgili ¢aligmalara hiz vermistir. Bu ¢alismalarda, fosil yakitlar gibi ¢evreye olumsuz etkileri olan enerji
kaynaklar1 yerine temiz ve yenilenebilir olanlar1 daha 6ne ¢ikmaktadir. Yenilenebilir enerji kaynaklarinin bir¢ok avantajmin
yaninda ¢oziim bekleyen problemleri de bulunmaktadir. Bu problemlerden biri de yenilenebilir enerji kaynaklarindan riizgar
santrallerinin (RS) sebeke ile entegrasyonudur. RS’ler sebekeye baglandiklarinda, degisken riizgar hizlarma bagli olarak
gerilimde dalgalanmalara sebep olmaktadir. Bu ¢alismada RS’lerin neden olduklari gerilim dalgalanmalarini azaltmak igin
statik VAr kompanzator kullanilarak bir ¢6ziim onerilmistir. Yapilan deneysel ¢alismalarin sonucunda elde edilen verilerde
gerilim dalgalanmalarimnin biiyiik bir oranda azaldig1 goriilmiistiir.

Anahtar Kelimeler: Yenilenebilir enerji kaynaklari, riizgar santralleri, statik var kompanzatdr, gerilim regiilasyonu

A SOLUTION TO THE VOLTAGE FLUCTUATIONS ENCOUNTERED
BY WIND PLANTS GRID CONNECTIONS USING SVC

Abstract

The increasing energy demands all around the world and the depletion of fossil fuels step up the investigations about
alternative energy sources. In these investigations, the energy sources like renewable ones become prominent then the energy
sources that have negative effects on environment like fossil energy sources. Although renewable energy sources have a lot
of advantages, they have some problems that need to be solved. A renewable energy source Wind Plants (WP) grid
connection is one of these problems. When WP connected to grid, due to the variable wind speeds, there are fluctuations in
voltage. In this paper a solution to voltage fluctuations that are caused by WP is suggested with using a Static VAr
Compensator (SVC). When the experimental results were analyzed it is observed that the solution that is suggested reduces
voltage fluctuations.

Keywords: Alternative power sources, wind plants, atatic VAr compensator, voltage fluctuations, voltage regulation
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Ozet

Riizgar enerjisi; yenilenebilir enerji kaynaklar1 arasinda onemli potansiyele ve kullanim alanina sahiptir. Teknolojik
geligimin hizla siirdiigii riizgar enerjisi endiistrisinde, riizgar enerjisinin elektrik enerjisine doniisiimiinii saglayan riizgar
tirbinlerinde de ozellik, kapasite ve verimlilikler siirekli gelistirilmektedir. Bu calismada; Riizgar enerjisine ilgi duyan
aragtirmacilara katki saglamak amaciyla riizgar enerjisindeki gelismeler ele alinmus, ileri teknoloji endiistrisine sahip riizgar
tiirbinleri genis kapsamli taranmis, siniflandirilmis, diinyada mevcut riizgar enerji birlikleri ile bunlara bagl riizgar tiirbin
iireticilerinin tirettikleri riizgar tiirbinleri incelenmis ve riizgar tiirbinlerine yonelik genis bir tarama yapilarak ulagilabilecek
genis bir bilgi ve adres rehberi sunulmaya ¢alisilmistir. Calismada bir riizgar tiirbinin se¢imine yonelik se¢im kriterleri
belirlenmistir.

Anahtar Sozciik: Riizgar, riizgar enerjisi, riizgar tiirbinleri, tiirbin {ireticileri

GUIDE OF WIND TURBINE

Abstract

Wind energy has a significant potential and area of usage among renewable energy sources. In the wind energy industry
where technological development continues at a rapid pace, wind turbines which enable the conversion of wind energy into
electric energy are also being improved in term of features, capacity and efficiency. In this study, it has been aimed to
present a large information address database that can be obtained through a wide scanning to those researchers who may
have an interest in the wind energy. Within this framework, the developments in the wind energy have been addressed; wind
turbines that possess high technological attributions have been widely scanned and classified; current energy unions
throughout the word and the wind turbines manufactured by the manufacturers that are members of these unions have been
investigated. In addition to these the criteria and wind turbine selection have been determined.

Key words: Wind, wind energy, wind turbine, turbine manufacture
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RUZGAR TURBINLERI iCiN AA-DA-AA CEVIRICI TASARIMI
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Ozet

Bu c¢alismada, sabit hizli bir riizgar tiirbini ile sebeke arasinda yer alan ¢evirici sistem i¢in Simulink benzetimi
gerceklestirilmistir.  Tasarlanan sistemde, riizgar tiirbinleri igerisinde ¢ok yaygin olarak kullanilan bir generatdr tipi olan
sincap kafesli asenkron generatorden elde edilen 3 faz gerilim modellenmistir. Riizgar tiirbininin ¢ikis gerilimleri, 12-tepeli
kontrolsiiz bir dogrultucu ile AA’dan DA gerilime doniistiiriilmiis ve siniis darbe genislik modiilasyon (SDGM) teknigi ile
kontrol edilen ¢ok seviyeli bir eviriciye uygulanmistir. Matlab/Simulink programini kullanarak gerceklestirilen bu ¢alismada,
SDGM ile kontrol edilen 3-fazli bir anahtarlamali mod ti¢ seviyeli evirici sistem ile DA-AA doniisiim gerceklestirilmistir. 10
KW giiciinde bir riizgar tiirbini esas alinarak tasarlanan konvertdér sisteminin ¢ikis harmonikleri, ¢ok seviyeli evirici
tasariminda olusturulan modiilatériin modiilasyon indeksi (mi) ve anahtarlama frekans: (fsw) gibi degerleri ile en aza
diistiriilmiistiir. Hatlar aras1 akimin THD degeri, riizgar tlirbini ¢ikisinda %8,38 iken, konvertdr ¢ikisinda %0,03’¢ kadar
diisiirtilmiistiir. Harmonik analizleri sonucu elde edilen minimum THD oranlari, hatlar aras1 akimlar i¢in % 0,03 ve hatlar
arast gerilimler i¢in % 1,11°dir. Elde edilen THD degerleri IEEE-519 standartlarina uygundur. Tasarlanan ve harmonik
analizleri gergeklestirilen sistemde, dogrultucu devrenin kontrollii olarak tasarlanmasi sistemin harmonik degerlerini daha
diisiik seviyelere indirecektir.

Anahtar Kelimeler: Yenilenebilir enerji, 12-tepe dogrultucu, evirici, sincap kafesli asenkron generator, harmonik
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SITE SPECIFIC COST-EFFECTIVE DESIGN OPTIMIZATION OF A
HORIZONTAL AXIS WIND TURBINE

Ece Sagol, Nilay Sezer-Uzol?, Oguz Uzol*

'Department of Aerospace Engineering, Middle East Technical University, ANKARA
Department of Mechanical Engineering, TOBB University of Economics and Technology, ANKARA

Abstract

This paper presents a design and optimization methodology to obtain the geometry of a Horizontal Axis Wind
Turbine (HAWT) that has the minimum Cost of Energy (COE), specific for a selected wind site that has a certain
annual mean wind distribution. The performance of the wind turbine is calculated using Blade Element
Momentum Theory (BEM). The cost of the wind turbine is calculated using a Life Cycle Cost (LCC) model
from NREL. Together with the use of these theories for the performance and cost calculations, the design
optimization is performed using an open source Genetic Algorithm (GA) code. Optimization parameters are
chosen as rotor radius, tip speed ratio, chord distribution, twist distribution and pitch angle.

BOLGEYE OZEL MALIYET-ETKIN YATAY EKSENLI RUZGAR
TURBINI TASARIM OPTIMIZASYONU

Ozet

Bu makalede, yillik riizgar dagilimi bilinen belirli bir site i¢in, en diisiikk enerji maliyetine sahip olacak
konfigiirasyonu veren, yatay eksenli bir riizgar tiirbininin tasarim optimizasyon metodu sunulmustur. Riizgar
tiirbininin performansi1 Blade Element Momentum Teorisi kullanilarak hesaplanmistir. Tiirbinin toplam maliyeti
ise NREL Riizgar Tiirbini Maliyet Modeli kullanilarak hesaplanmigtir. Bu iki modeli kullanarak, enerji maliyeti
hesaplanmis ve Genetik Algoritma kodu kullanarak da optimizasyon gerceklestirilmistir. Optimizasyon
degiskenleri olarak rotor yarigapi, u¢ hiz orani, pal veter dagilimi, pal burulma agist dagilimi ve pal hatve agisi
secilmistir.
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ILE YAPISAL ANALIZI
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Ozet

Hidroenerji, Tiirkiyenin en 6nemli yenilenebilir enerji kaynaklarindan biridir. Bu enerjiyi ¢ikartmak i¢in Francis tiirbini gibi
su tiirbinleri kullanilmaktadir. Bir Francis tiirbini genel olarak saft, cark, ayar kanadi, sabit kanat, spiral boru ve emme
borusundan olugmaktadir. Tiirbinin i¢indeki karmagik akim yiiziinden, donel ya da sabit pargalar yapisal olarak bozulabilirler.
Bu tip parcalarin tasarim ve tasarim dist kosullarda yapilan yapisal ¢oziimlemeleri hem giivenli hemde ekonomik
tasarimlarin olugmasini saglar. Yapisal ¢éziimlemede, sonlu elemanlar yontemi miihendislik hassasiyetinde gii¢lii bir sayisal
¢Ozlimleme yontemidir. Bu c¢alismada, sonlu elemanlar yontemi ile bir francis tlirbinin ¢ark ve ayar kanadinda akim
tarafindan olusturulan gerilmeler incelenmistir. Burada, basi¢ yiiklemeleri ve hareketli parcalarda yiliksek hizda doniis
yiiziinden olusan yiiklemeler gz oniinde bulundurulmustur. Basing yiiklemeleri degisik caligma kosullarindaki hesaplamali
akigkanlar dinamigi ¢oziimlemelerinden elde edilmistir. Cark kanatlari gibi tiirbin pargalarindaki karma kuvvetlerin etkilerini
anlayabilmek igin, bu parcalardaki gerilim dagilimlar1 degisik ¢aligma kosullarinda hesaplanmistir. Von-mises gerilimler 3
boyutlu ¢izimlerde gésterilmis ve tasarima uygun olabilecek malzemeler Von-mises gerilme kosullarina gére belirlenmistir.

Anahtar Kelimeler: Su tiirbinleri, sonlu elemanlar, yapisal ¢dziimleme, francis

STRUCTURAL ANALYSIS OF A FRANCIS TURBINE USING FINITE
ELEMENTS METHOD

Abstract

Hydro power is one of the most important renewable energy sources of Turkey. In order to extract energy from hydropower,
a turbine such as Francis turbine is used. A Francis turbine mainly comprises of a rotating shaft, a runner, guide vane, stay
vane, spiral case and a draft tube. Due to the complex nature of flow through the turbine, rotating or stationary parts may fail
structurally. Structural analyzes of such components for design and off-design conditions provide both safer and economical
design. In structural analysis, the finite element method has shown to be a strong numerical technique to provide good
engineering accuracy. In the present work, the flow induced stresses in a Francis turbine runner and guide vane are presented
by using the finite element analysis. Loads due to pressure on those parts and centrifugal force on runner blade based on the
rotational speed were considered. Load due to pressure was derived from CFD computations of turbine parts at different
operating conditions. In order to understand the effect of the combined loads acting on turbine parts such as runner blades,
stress distribution over the blades were calculated for different operating conditions. VVon-Mises stress distributions are
plotted in 3D drawings, and materials are selected based on the maximum Von-Mises stress criteria.

Keywords: Water turbine, finite elements, structural analysis, Francis
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Ozet

Tiirkiyenin en zengin ve kullanimi en yiiksek yenilenebilir enerji kaynag: olan hidroelektrik enerjisi, 2001 tarihinde ¢ikan bir
yasa ile ozel sektore agilmustir. Bu yasa ile 20 MW altinda kalan yiizlerce santral kurulmaya baglanmgtir. Baraj mithendisligi
konusunda ileri derecede bilgi sahibi olunmasina ragmen, enerji liretiminin en 6nemli ayag: olan elektromekanik ekipmanin
tasarim ve Uretimi konusunda bil-yap Tiirkiye’de bulunmamaktadir. Bu konuda gerekli olan bil-yap’m olusturulmasi ve bu
santrallerin en 6nemli ekipmani olan su tiirbinlerinin tasarlanabilmesi i¢in parametrik tasarim-optimizasyon yontemi
geligtirilmistir. Bu yontem herhangi bir 6n bilgiye gerek kalmaksizin belirli bir diisii ve debideki santral i¢in; geometrik
boyutlandirma, 3 boyutlu parametrik tasarim, ve hesaplamali akiskanlar dinamigi ¢6ziimlemelerinden olusan bir sitemdir. Bu
yontem, bir Francis tipi su tiirbini izerinde denenmis ve tasarim sisteminin bagarili oldugu bulunmustur.

Anahtar Kelimeler: Su tiirbinleri, hesaplamali akiskanlar dinamigi, francis, hidro enerji

DESIGN OF A FRANCIS TYPE WATER TURBINE USING
COMPUTATIONAL FLUID DYNAMICS METHODS

Abstract

Hydropower, the rich and widely used renewable energy source in Turkey, is opened to use of private sector by a law enacted
in 2001. Following this, lots of new small hydro power plants producing energy up to 20 MW have been established. Even
though Turkey owns a very high level of hydraulic engineering knowledge, the know-how does still not exist in Turkey for
the design and production of electromechanical equipment, the most important piece in the energy production. In order to
generate the necessary know-how and to design this important equipment of hydropower plant, a parametric design-
optimization method is developed. The method consists of a system combining the dimensioning, 3 dimensional parametrical
design and CFD analysis of turbine, without the need for any other prior information other than the discharge and the head of
the power plant. The method was applied to a Francis type hydraulic turbine and the design system is found to be working
successfully.

Keywords: Hydro turbine, computational fluid dynamics, francis, hydro power
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Ozet

Yenilenebilir enerji kaynaklarinin en 6nemlilerinden biri olan hidroelektrik enerji, Tiirkiye’de bir ¢ok yerde kullanima
elverigli kosullara sahiptir. Hidroelektrik enerji {iretimininde suyun enerjisini elektrik enerjisine c¢evirmek igin
elektromekanik ekipmalar kullanilir. Bu ¢aligmada, bu ekipmalardan biri olan su tiirbinin tasarimi i¢in bir parametrik
modelleme yontemi gelistirilmistir. Bu yontem sayesinde hesaplamali akigkanlar dinamigi ve yapisal analizlerde gerekli
geometriler parametrik bir bigimde olusturulmus ve yapilabilen hizli 3 boyutlu geometri degisiklikleri sayesinde, ¢ok ¢esitli
analizler yapilmasina olanak saglanmis, bu sekilde istenilen tasarima ulasilmasi amaglanmigtir. Geometri degisiklikleri,
analiz yapilan parcanin tamaminin ya da belli bir kismimin belirli parametrelere bagh olarak degistirilmesiyle yapilmistir. Bu
degisiklik igin gerekli parametreler, gelistirilen bilgisayar programlariyla ve hesaplamali akigkanlar dinamigi
¢Ozlimlemeleriyle bulunan verilere gore belirlenir. Parametrik modelleme hesaplamali akigkanlar dinamigi sirasinda gerekli
geometri degisikliklerini hizli bir sekilde yaparken, ayn1 zamanda yapisal analiz i¢in kat1 modelleri de olusturur. Boylelikle
tasarimn bir biitiinliik i¢inde ve kisa siirede tamamlanmasi saglanir. Bu yontem, bir Francis tipi su tiirbini pargalar1 lizerinde
denenmis ve parametrik modelleme sisteminin Francis tiirbinlerinde kullaniminin uygun oldugu goriilmiistiir.

Anahtar Kelimeler: Su tiirbinleri, parametrik modelleme, francis, hidroenerji

PARAMETRIC MODELING OF A FRANCIS TURBINE

Abstract

Hydroenergy, one of the most important renewable energy sources, is available for use in wide parts of Turkey. In order to
produce electricity from water power, electromechanical equipments are used. In this study, a parametric modeling method is
developed for water turbines. In this modeling framework, geometries are defined parametrically for the computational fluid
dynamics (CFD) analysis and structural analysis and with the ability to change the 3-D geometry quickly, various design
alternatives can be analyzed and an optimized design can be achieved. Geometric modifications are achieved by changing
parameters that relate to part of each piece or by completely scaling each piece. These parameters are either obtained from the
computer codes developed for design or by interpreting the data obtained from the solutions of CFD analyses. By parametric
modeling, required geometry modifications for the CFD analysis can be done quickly, moreover, solid models for the
structural anaylsis can be obtained within the same parametric modeling framework. As a result the design can be carried in
completeness and relatively quickly. This method is applied to the parts of a Francis turbine, and it is found that the
parametric modelling is very suitable for the design of Francis turbines.

Keywords: Water turbines, parametric modeling, francis, hydro power
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ENTRAPMENT IMMOBILIZATION OF ENZYMES TO IMPROVE
MONOSACCHARIDES PRODUCTION FROM RICE STRAW

Ken-Lin Chang®*, Thitikorn-Amorn Jiladda *, Shui-Tein Chen®?

'Institute of Biological Chemistry, Academia Sinica, Taipei, Taiwan
2Institute of Biochemical Sciences, College of Life Science, National Taiwan University, Taipei,
Taiwan

Abstract

The abundant cellulosic material such as rice straw was potential source of bioethanol production. It could be hydrolyzed by
lignocellulolytic enzymes that were environment-friendly. Entrapment immobilization of lignocellulolytic enzymes in
cellulose ester membrane could increase efficiency of hydrolysis of rice straw and was easily for substrate and enzymes
separation from sugar products. Co-immobilized and free lignocellulolytic enzymes, 100 U xylanase, 150 U cellulase and
150 laccase/ g substrate was carried out the hydrolysis of rice straw at pH 5.5 and 37°C. The hydrolysis of rice straw by co-
immobilized cellulase, xylanase and laccase in membrane could obtain higher percentage of saccharification than hydrolysis
by free lignocellulolytic enzymes, 64.76% and 71.34%, respectively. The sugar product was analyzed by HPLC equipped
with ELSD. The result showed the rice straw hydrolysate consisted of arabinose, xylose, mannose, galactose and glucose.
When the ethanogenic yeasts, Saccharomycese cereviase, Pachysolen tannophilus and Pichia stipitis were carried out the
monosaccharides fermentation ability at 100 rpm, pH 5.5 and 37°C, all of those yeasts could produce ethanol from glucose,
galactose and mannose. Furthermore P. stipitis could produce ethanol from xylose. Definitely, the more rice straw
hydrolysate yield from hydrolysis by co-immobilization of lignocellulolytic enzymes in cellulose ester membrane could
produce more ethanol yield than from hydrolysis by free enzymes.

Keywords: Immobilization, enzyme, rice straw
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BIOFUEL PRODUCTION FROM OLIVE WASTES
Kamyar Movagharnejad®, Afsaneh Raz'

'Babol University of Technology, Faculty of Chemical Engineering, Babol, Iran

Abstract

Agricultural wastes wastes may be considered as a potential source for biofuel production. The enzymatic hydrolysis of this
lignocellulosic byproduct of olive oil factories is studied in detail. Pretreatment and hydrolysis experiments have been
conducted in different conditions. The experimental data for the hydrolysis experiments were compared with predictions of
shrinking particle model and the average mean percent error was found to be below 10%. An optimum enzyme to substrate

ratio is suggested by experimental results. It is shown that a simple and effective enzyme re-adsorption method by fresh
substrate can considerably improve the sugar production by enzymatic hydrolysis.

Keywords: Olive waste, cellulase, enzymatic hydrolysis, cellulose, bioethanol
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INVESTIGATION OF INPUT EFFICIENCY IN FORAGE CORN IN 3
IRRIGATION LEVELS FARMING IN WEST AZERBAIJAN STATE

Navvab Haji hassani asl®, Naser Hossaini, Mehdi Rassaei far, Raze Salahloo

Members of Young Researchers’ Club; Islamic Azad University, Khoy Branch

Abstract

The energy circulation is the important argument about agriculture ecology and in the proportion of output and input energy
has been calculated in different agricultural ecosystems of the world. In this study energy ecosystem in forage corn farming,
in 3 levels of irrigation after 80, 120 and 160 mm evaporation in West Azerbaijan in 2008, with obtained information from
one field, has been estimated. The data, related to input and output were changed to produced and consumed energy then
energy efficiency counted. The rate of input consumed energy in forage corn farming in 3 irrigation levels was 12359979,
12226454 and 12084754 K.C per hectare and output energy in forage produced in 3 levels of irrigation after 80, 120 and 160
mm evaporation was 67304190, 67426520 and 62527100 K.C per hectare and range of energy efficiency of 3 irrigation
levels in forage production was 5/445, 5/515 and 5/174 respectively. The results show that the most consumed energy for
forage production in West Azarbaijan is nitrogen fertilizer and after then machinery and also irrigation water in 3 irrigation
levels have about 10, 9 and 8 percent of consumed energy. With agronomic suitable managements in this province can reduce
usage of energy in surface unit and raise productive energy efficiency and step forward to reach a sustainable agriculture,
reduction of soil and environment pollution.

Key Words: Energy efficiency, evaporation, forage corn, input and output
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SU YOSUNLARI (ALGLER) KAYNAKLARINDAN BiYODIiZEL
URETIMIi UZERINE TURKIYE’DEN ORNEKLER

Gamze TURAN’, Semra CIRIK, Edis KORU, Hatice TEKOGUL

Ege Universitesi, Su Uriinleri Fakiiltesi, 35100 Bornova, Izmir, Tiirkiye

Ozet

1-12 Aralik 2008 tarihinde Ponzan-Polonya’da gerceklesen Birlesmis Milletler Iklim Degisikligi Cerceve Sozlesmesi ve
Taraflarin 14. Konferansmna katilan iilkelerin {izerinde uzlastig1 kiiresel Iklim degisikligi ve enerji politikalar1 etkili ve
kapsamli yenilenebilir enerji sektoriiniin gelisimini zorunlu kilmaktadir. Diinya enerji ihtiyaci, gelisen sanayi ve artan niifusa
paralel olarak hizla artmaktadir. Fosil yakitlarin kullanimi, kaynaklariin simirl olusu ve CO,, SO, ve NO, gibi kiiresel
1sinmaya neden olan sera gazlarinin artisina neden olmalarindan dolay: siirdiiriilebilirliklerini yitirmistir. Gliniimiizde
yenilenebilir enerji kaynaklar1 diinya enerji ihtiyacinin %14’ {inii karsilarken, 2040 yilinda kiiresel enerjinin yaklasik %50
sinin (%66’s1m1 karsilama potansiyeliyle) yenilenebilir biyo-yakitlardan karsilanacagi ongoriilmektedir (Demirbas, 2008).
Sunulan bu yeni pazar firsatin1 degerlendirmek, hem ¢evresel hem de ekonomik yonden siirdiiriilebilir biyo-yakit sektdriiniin
gelisimi igin yeni projelerin ve yatirimlarin hayata gecirilmesiyle miimkiin olacaktir.

Biyodizel ve biyoetanol gibi biyomas (biyokiitle) kaynakli birinci nesil biyoyakitlar kapali karbon dongiisii dzellikleriyle
cevresel yonden faydali olurken, tarim sektoriiniin biyodizel iiretimine yonelmesi gida fiyatlarinin asirn artisina neden
olmaktadir. Bu nedenle, birinci nesil biyoyakitlara alternatif olarak, ikinci nesil biyoyakitlar diye bilinen, tarim triinlerinin
gida amagli kullanilmayan kisimlariin veya su yosunlari (algler) gibi gida amagl kullanilmayan bitkilere ait biyomas’in
degerlendirildigi diger bir kaynak gelistirilmistir.

Algler, giines enerjisini kullanarak sudaki ¢6ziinmiis inorganik besleyici tuzlardan biyomas iiretebilen canlilardir. Alglerin
yetistiriciligi ve yag igerikleri incelendiginde, potansiyeli en yiiksek biyodizel iireticileri olduklar1 goriilecektir. Bu ozel
bitkilerin, (a) %70 e varan oranlarda yag igerdikleri, (b) tatlisu, acisu ve tuzlu sularda yetigsmeleri, (c) atik sularda da hizli
geligebilme ozelliklerinden dolayi, alg ¢iftliklerinin su aritim tesislerinde veya hayvan ciftliklerinin ¢ikis kanallarina
kurulabilmesi, (¢) hizli fotosentez 6zelligi nedeniyle, tarim iiriinleriyle karsilastirildiginda 6rnegin soya fasulyesinin 250 kati
mahsul vermesi, (d) yine tarimsal iiriinlerle karsilastirildiginda, 6rnegin misirdan yillik olarak hektar bagina ortalama 1 ton
biyodizel elde edilirken, alglerden 4 ton elde edilebilmesi ve son yapilan ¢alismalara gore algal biyodizel veriminin 4 degil
30 kat’a kadar ¢ikabilmesi, (e) alg ¢iftlikleri i¢in kullanilan arazinin ¢6l veya gorak arazi gibi tarim igin kullanilmayan
alanlardan olusmasi, (f) dogada en hizli gelisim gosteren bitkiler olmalar1 nedeniyle, tarim iriinleri 6rnegin misirda oldugu
gibi mahsul biiylimek i¢in 1 seneye ihtiya¢c duyarken, alglerin sadece birkag giin gibi kisa slirede hasat i¢in hazir hale
gelmesi, (g) alglerin kat1 yakitlara, metan gazina veya biyoetanole doniismesinin ekonomik olusu, (g) verimli karbondioksit
(CO,) kullanicilari olmalarindan dolayi, sanayi tesislerinden ¢ikan CO, atmosfere ulagsmadan alg ciftliklerinde tutulmasiyla
kiiresel 1sinmaya kars1 kullanilmasi, (h) siilfiir igermedikleri igin algal biyoyakitlarin toksik olmamalar1 ve yiiksek oranda
biyolojik olarak parcalanma O6zelligine sahip olmalari, (1) iiretim maliyetlerinin oldukca diisiik olmasi, (i) algler iizerine
yapilacak olan yatirimlarin iilke ekonomisinin yaninda, iklim degisikligi ve enerji politikalara biiyiik katkilar saglamalar
onemli avantajlarindandir.

Son yillarda, Tirkiye’nin de iginde yer aldigi pek cok iilkede alglerden biyodizel iiretimi calismalari biiyilk bir hiz
kazanmistir. Bu makalede, Tiirkiye’de biyodizel iiretimi i¢in kullanilabilecek alg kaynaklari, yetistiriciligi ve yag iiretim
kapasitelerini konu alan “ Mikroalglerden yenilenebilir temiz bir enerji kaynagi olan biyodizelin elde edilmesi” adl
TUBITAK destekli projenin gelisim asamalar1 sunulmaktadir.

Anahtar Kelimeler: Yenilenebilir enerji, biyodizel, CO, emilimi, su yosunlari, algler
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ENERGETIC AND EXERGETIC LIFE CYCLE ASSESSMENT OF
BIODIESEL

Zafer Utlu”

Education -Teaching Department, Giilhane Military Academy, TR-34668, Istanbul, Turkey

Abstract

In this study is to carry out an energetic and exergetic life cycle study to compare biodiesel obtained from oils fueled
automobiles with conventional diesel fueled ones, and to understand the advantages and disadvantages of both the options. It
is very important for us to understand biodiesel blend systematically in terms of, and energy and exergy efficiencies and
environmental impacts before implementing a fuel biodiesel policy. The choice of the best scenario(s) will be decided on the
basis of overall exergy and energy (higher efficiencies), environmental (low pollutants). Usage of methyl ester obtained from
waste cooking oil (WCO) is evaluated as an alternative energy source. Potential of obtained biodiesel from WCO in World
and Turkey was determined. Obtained results were compared with No 2 diesel fuel. In addition, if WCO is evaluated as
biodiesel, environmental pollution caused by will be waste cooking oil diminished.

Keywords: Biodiesel, diesel fuel, energetic life cycle, exergetic life cycle, environmental impacts, oil
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PATATES KABUKLARININ PiROLIZINE SU BUHARININ ETKIiSINIiN
INCELENMESI

Eylem ONAL", Ayse Eren PUTUN?

'Bilecik Universitesi, Miihendislik Fakiiltesi, Kimya ve Proses Miihendisligi Boliimii, Bilecik
2Anadolu iiniversitesi, Mithendislik Mimarlik Fakiiltesi, Kimya Miihendisligi Boliimii, Eskisehir

Ozet

Piroliz prosesi biyo yakit, aktif karbon gaz ya da baz1 degerli kimyasallar {iretmek i¢in umut verici yontemlerden birisidir. Bu
caligmada bizim amacimiz sabit yatakli reaktor sisteminde maksimum sivi {irlin verimi elde etmekti. Hammadde olarak
patates cipsi endiistrisi atig1 secildi. Bu amagla piroliz deneyleri sabit 1sitma hizinda (5°C/dk), alt1 farkli piroliz sicakliginda
ve su buhar akis hizlarinda gergeklestirildi. En yiiksek siv1 iiriin verimi 550°C piroliz sicakliginda, 1,3 cm/s su buhar akis
hizinda %41,09 olarak elde edildi. Su buhar1 kullanilmasi siv1 {irlin verimlerinde statik ortama gore yaklasik %67,87 artis
sagladi. Optimum kosullarda elde edilen sivi érneklerinin siitun kromatografisi FT-IR, elementel analiz, *H-NMR, GC gibi
spektroskopik ve kromatografik yontemlerle yapisi arastirildi. Elde edilen sonuglar petrol ve petrol tiirevi yakitlarin
ozellikleri ile kargilagtirildi.

Anahtar Kelimeler: Patates kabugu, piroliz, karakterizasyon, su buhar1 ortam, s1v1 {iriin

INVESTIGATION INFLUENCE OF STEAM ON THE PYROLYSIS
POTATO SKIN

Abstract

Pyrolysis process is one of a promising method to produce bio-fuel, activated carbon, gas or some value- added chemicals. In
this study, our aim was to produce maksimum bio-oil yield in a batch fixed-bed reactor. Potatoes chips industry waste was
selected as raw material. By this aim at a constant heating rate (5°C/min), six various pyrolysis temperatures and steam flow
rates were conducted. Maximum oil yield was achieved as 41.09 % with pyrolysis temperature 550 °C and steam flow rate of
1.3 cm/sec. According to static atmosphere usage of steam provided ~ 67,87% increase of bio- oil yields. Liquid pyrolysis
products obtained at the optimum conditions were identified by spectroskopic and kromatographic methods such as FT-IR,
'H-NMR, elemental analysis, column chromatography, GC. These results were compared with the properties of the fuels
based on petroleum derivatives.

Keywords: Potato skin, pyrolysis, characterisation, steam atmosphere, oil product
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SURDUREBILIR VE YENILENILEBILIR ENERJININ ODUN
KAYNAKLARINDAN ELDE EDIiLMESI

Giilnur MERTOGLU ELMAS", K. Bahattin GURBOY, Oznur OZDEN

Istanbul Universitesi, Orman Fakiiltesi, 34473 Bahgekdy/ Istanbul-Tiirkiye

Ozet

Odun hammaddesinin biiyiik bir boliimiinii olusturan lignoseliilozik hammadde kaynagimin temininde, Tiirkiye ve Diinyada,
gittikge giicliiklerle karsilagilmaktadir. Basta seliiloz, ahsap ve mobilya malzemesi iiretim endiistrileri olmak {izere birgok
endiistri, odunu hammadde olarak kullanmaktadir. Bu kaynaklarin kullaniminda olusan orman ve odun atiklari, kereste,
mobilya atiklar1 potansiyel biyokiitle hammaddesidir.

Lignoseliilozik hammadde igeren odunun kimyasal bilesimini olusturan dogal polimerlerin monomer birimlerini biiyiik
Olciide glikozun yanisira, diger heksoz ve pentozlar olusturmaktadir. Glikozun hidrolizi ile elde edilen etil alkoliin biyokiitle
olarak lignoseliilozik materyallerden iretildigi bilinmektedir. Bu kapsamda iistiinde en ¢ok durulan biyoetanoliin maliyeti
halen yiiksektir. Bu biyoyakitin diger fosil yakitlarla rekabet edebilmesi i¢in en ekonomik iiretim prosesinin gelistirilmesi
yaninda diger 6nemli bir husus, uygun bir biyokiitle hammaddesinin se¢imidir.

Ulkemiz sartlarinda, odunun diger nisasta veya sakkaroz iceren biyokiitleye oranla daha ekonomik bir hammadde kaynag:
olacag: diistiniilmektedir. Biyokiitleden iiretilen etanol yaygin olarak asidik hidroliz yontemlerle elde edilmektedir. Odunun
kimyasal bilesimi ve morfolojik yapisi, bilyiime kosullarma bagli olmak {izere tiirler arasinda degisim gostermekte olup
hidroliz hizin1 ve verimini oldukga etkilemektedir. Yiiksek verim igin biyokiitlenin seliiloz agisindan zengin olmasi, yliksek
hidroliz hiz1 igin lignin oraninin diisiik olmasi ve morfolojik yapisinin uygun olmasi gerekmektedir. Genis yaprakli agac
odunlar1 igne yaprakli aga¢ odunlarina kiyasla daha diisiik lignin oranma sahiptir. Ulkemizin her yéresinde yetisebilen ve
hizli biiyliyen genis yaprakli aga¢ olan kavak tiirleri siirdiiriilebilir ve yenilenilebilir kaynak olarak ¢evre dostu, organik
yakitlar ve kimyasal maddeler iiretimi i¢in essiz bir lignoseliilozik hammadde kaynagidir.

Anahtar Kelimeler: Biokiitle, lignoseliilozikc hammadde, seyreltilmis asit hidrolizi, etil alkol, kavak odunu

TO OBTAIN SUSTAINABLE AND RENEWABLE ENERGY FROM
WOOD RESOURCES

Abstract

Majority of wood raw material consists lignocellulosic material are meet fairly difficulties in Turkey and The World as a
supplying raw material source. The wood and annual plants that contain lignocellulosic raw material are formed by the
natural polymers which contain the monomers that mainly has glucose, other hexose and pentose. It is known that ethyl
alcohol is produced by hydrolysis of glucose as biomass from cellulosic material. Ethanol from biomass is produced
commonly by the dilute acid hydrolysis method, however its cost still very high. In order to compete with other fossil fuels,
the most economical production process should be developed for this biofuel. Another important point is the selection of
proper raw material. It is thought that under the conditions of our country, wood, being a lignosellosic biomass, is more
economical raw material than the other starch or sucrose based biomass. Chemical composition and morphologic structure of
wood depends on different species and growth conditions which effects hydrolysis rate and conversion to glucose. For high
efficiency, biomass should be rich in cellulose. On the other hand for high hydrolysis rate, lignin ratio should be low and
fiber structure should be suitable. The wood of broad-leaved tree has a lower lignin ratio compared to wood of coniferous
tree. In this study, poplar tree, which is a broad-leaved tree growing in every region of Turkey and as fast grown species in
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the energy forests, has been known as lignocellulose biomass source. Poplar wood provides a unique and sustainable resource
for environmentally safe organic fuels and chemicals.

Key Words: Biomass, lignocellulosic raw material, dilute acid hydrolysis, ethyl alcohol, poplar wood
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ATIKTAN TURETILMIS YAKITIN CIMENTO URETIMINDE
EMISYON ACISINDAN IRDELENMESI

Mustafa Kara®, Esin Gﬁnayl, Yasemin Tabak'", Senol Yildiz%, Volkan Enc;2

' ~ 'TUBITAK MAM Malzeme Enstitiisii Gebze, Kocaeli, Tiirkiye
*ISTAC (istanbul Cevre Koruma ve Atik Maddeleri Degerlendirme Sanayi ve Ticaret) A.S.

Ozet

Dilinyanin niifusunun hizla artmasmin getirdigi en biiyilk problemlerden birisi insanlarm giinlik irettikleri ¢op
miktaridir. Insanligin iirettigi bu kat1 atik problemini artik doganin geriye doniisiim sistemi igerisinde aritmak, bertaraf etmek
miimkiin degildir. Bunlarin tekrar milli servetimize katilmasi alaninda iilkemizde verecegimiz caligmalar gelecegimize
yaptigimiz kalict bir yatirimdir. Hizli kentsellesme ve endiistrilesme sonucu olugan en dnemli ¢evresel problemlerden biri de
kentsel kat1 atiktir. Cimento tesislerindeki firinlarda alternatif yakitlarin kullanimi ile maliyetlerin diisiirilmesi, fosil
yakitlardan tasarruf ve atik malzemelerin bertarafi saglanmaktadir. Cimento endiistrisi atik yonetiminde ¢oziim getirmede
6nemli bir potansiyeli vardir. Ayrica atiktan enerji kazanimi CO, emisyonlarinin diisiiriilmesinde 6nem tagimaktadir.

Bu ¢alisma, kentsel kat1 atiktan tiiretilmis RDF’nin ¢imento endiistrisinde ek yakit olarak kullanilmasini ve olusan emisyonun
irdelenmesini kapsamaktadir. Elde edilen sonuglar ilgili tebligde verilen degerler ile kiyaslanarak ¢evreye saygili optimum
RDF kullanim orani belirlenmistir. Tiirkiye’nin Kyoto Protokolii’ne imza att1g1 su giinlerde bu galigmanin basarili sonuglari
ile gevresel faydalar elde etmek adina iyi bir 6rnek olacaktir.

Anahtar Sozciikler: MSW, RDF, ¢imento, emisyon, kyoto protokolii, atik yonetimi

INVESTIGATION OF REFUSE DERIVED FUEL IN
CEMENT PRODUCTION FOR EMISSION

Abstract

As world population increases, daily garbage generated by human beings also goes up. Unfortunately it is no more possible
to eliminate this solid garbage problem via the recycling system of the nature. Laboring in this field is a permanent
investment and contributes also to national objectives of our country. Municipal Solid Waste (MSW) is one of the most
important environmental problems arising from rapid urbanization and industrialization. The use of alternative fuels in rotary
kilns of cement plants is very important for reducing cost, saving fossil fuels and also eliminating waste materials. Cement
industries has an important potential for supplying preferable solutions to the waste management. Also energy recovery from
waste is also important for the reduction of CO, emissions.

This study includes, usage of refuse derived fuel (RDF) like a supplemantary fuel in cement industry and investigation of the
formed emission. The ratio of usage of environmental friendly optimum RDF by comparing the results maintained with given
data in directive has been determined. It is believed that successful results of this study willbe a good example for Kyoto
Protocol that Turkey has just signed, in order to achieve environmental benefits.

Keywords: MSW, RDF, cement, emission kyoto protocol, waste management
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BiYOETANOL URETIMINDE BiY"ORAFiNERi’LER VE
BiYOEKONOMI’DEKi ONEMLERI

Prof. Dr. Nazif KOLANAKAYA

Hacettepe Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Biyoteknoloji A.B.D 06532
Beytepe/ANKARA

Giris

Yeni ylizyila girigle birlikte onem kazanmaya baglayan siirdiiriilebilir-kalkinma siireci bu yodndeki ekonomik model
arayislarin1 da beraberinde getirmistir. Bu arayislar ¢ercevesinde daha c¢ok sanayilesmis bati iilkelerinde siirdiiriilebilirlik
temelinde “BiyoEkonomi” diye adlandirilan ekonomik modelin iizerinde énemle durulmaya baglanmustir.. Itici giiciinii
Biyoteknoloji'nin olusturdugu - Yeni BiyoEkonomi - ise kisaca yenilenebilir biyolojik kaynaklardan (tarimsal iiriinler,
tarimsal atiklar ve diger lignoseliilozlu biyokiitleler) mal, malzeme, enerji ve gii¢ iireten ve bunlarin pazarlamasiyla ilgili
ekeonomik siireci kapsamaktadir. Hammadde olarak bitkisel kdkenli kaynaklari kullanan bu siiregte mal-iiriin doniisiimiimde
gorev alan Biyorafineri’lerin gelecekte giiniimiizdeki Petrol-rafineri’lerine segenek olusturacag ileri siiriilmektedir. Ozellikle
Entegre-biyorafinerler’le biyokiitleden iiretebilelecek iiriinler arasinda enerji (biyoetano, biyogaz ve biyodizel), gili¢ (1s1 ve
elektrik gibi), malzeme (¢esitli biopolimerler) ve degisik ¢esitli kimyasallar gelmektedir.

Bu sunumda gerek giiniimiizde bioetanol rafinerilerinde gerekse model olarak gelistirilmekte olan entegre-biyorafinerilerde
hammaddeye bagl tasarim ve lirlin cesitliligi ele alinacaktir. Ayrica, gelecekte diinyada ve iilkemizde kurulabilecek
biyorafinerilerin soysa-ekonomik yapiya getirecegi olast katkilar degerlendirilecektir.
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JEOTERMAL ENERJI KAYNAKLARININ TURIZM AMACIYLA
KULLANIMI: YALOVA VE CANKIRI CAVUNDUR TERMAL
KAPLICALARI ORNEGI

Nur BELKAYALI", Ozlem Candan KULEKCI

Ankara Universitesi, Ziraat Fakiiltesi Peyzaj Mimarlig1 Boliimii, Ankara
Ozet

Yenilenebilir enerji kaynaklarindan olan jeotermal enerji; ucuz 1sinma, sera isitmaciligi, saglik ve turizm amaciyla termal
suyun kullanimi agisindan biiyiik 6nem tagimaktadir. Onemli bir jeotermal kusak iizerinde yer alan Tiirkiye’de, yenilenebilir
olan jeotermal kaynaklarin daha etkin ve verimli kullanilmasina yonelik olarak geleneksel kaplica kullanimindan farkli bir
anlayis ve yaklasim gelistirilmeye calisilmaktadir. Termal turizmin gelistirilmesi yoniinde kiir parki, kiir merkezi ve
konaklama entegrasyonu saglayan tesisleri biinyesinde bulunduran uluslararas1 standartlara sahip nitelikli tesislerin sayist ile
birlikte, turizm geliri ve turist sayisimin arttirilmasi hedeflenmektedir. Koruma kullanma dengesi kurularak jeotermal
kaynaklarin turizm amaciyla kullanimi termal turizm merkezlerinin olusturulmasi ile miimkiin olabilecektir. Ulkemizdeki
¢ogu jeotermal kaynak sadece kaplica amagli olarak oteller tarafindan veya sadece ilkel banyolar olarak halk tarafindan
kullanilmaktadir. Bu bolgelerin bir kisminda mevcut jeotermal kaynaklarin sicakligina uygun uygulamalar yapilmamakta, bu
nedenle iilkemiz i¢in ¢ok dnemli olan bir yeralt zenginligi konumunda olan jeotermal akiskanlar israf olmaktadir. Orta ve
diisiik sicaklikli kaynaklarin bulundugu, kullanilmayan jeotermal alanlar turizme kazandirilmalidir. Bu bildiri kapsaminda
Yalova ve Cankiri-Cavundur Termal Kaplicalari’nin mevcut durumu incelenecek, bu kaplicalar 6zelinde termal kaynaklarin
kullanim kosullari, yapilabilecek yatirimlar ve turizm agisindan getirilebilecek oneriler gelistirilecektir. Termal kaynaklarin
yogun bulundugu yerlerde saglik ve termal turizme gereken Onemin verilmesi, jeotermal enerjinin kullanim alanlarinin
genisletilmesi igin alternatifler gelistirilecektir. Termal kaynaklara sahip bir yorenin turizm potansiyelinin arttirilmasi ve
kaynaklarin siirdiirtilebilir kullanimi i¢in yapilmasi gerekenler vurgulanacaktir.

Anahtar Kelimeler: Jeotermal, kaplica, termal, turizm, yalova, ¢avundur

USING GOETHERMAL ENERGY RESOURCES FOR TOURISM: A
CASE STUDY IN YALOVA AND CANKIRI-CAVUNDUR THERMAL
SPRING

Abstract

Geothermal energy which is one of the renewable energy resources, important for low-priced heating, greenhouse heating,
health and tourism. Turkey is among a very important geothermal band and new approaches developed for traditional spring
to use renewable geothermal resources more effective and efficient. It’s planning to raise the tourism income and tourist
population by raising the number of high quality association which has cure park, cure center and accommodation
integration. Designing thermal tourism centers make to use geothermal resources for tourism purpose by designing
conservation-use balance. It will be possible using geothermal resources for tourism purpose by establishing conservation-use
balance through designing thermal tourism centers. In our country most of geothermal resource only to be used by thermal
hotels and primitive public baths. In this regions there aren’t suitable usages for the geothermal resources temperature and SO
geothermal fluids to be wasted which are very important underground resources for our country. The geothermal areas have
to be used for tourism which aren’t used and have mid and low temperature. In this paper, Yalova and Cankiri-Cavundur
geothermal resources existing statues will be studied and offers will be developed for using thermal springs, proposed
investments and tourism usages. Alternatives will be developed to take notice of health and thermal tourism in the thermal
resources areas and expanding geothermal energy usage areas. What can be done to expand tourism potential in the thermal
resource region will be highlighted.
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THE DELIBERATION ON RELATIONSHIP BETWEEB STABILIZED
DEVELOPMENT AND PERMANENT ENERGY

Mofidnakhaei Mofid®, Zati-Rostami Ahmad

Department of engineering , Islamic Azad University, Sari branch ,IRAN, Sari

Abstract

At the level of global village the issues like fast growth of studding and utilizing of economy which is derived from
renewable energies (especially renewable wind energy) between Industrial and developed countries such as Germany,
Denmark, Spain, and America to renewable wind energy (because of benefits such as relative benefits in cost, pollution ,
permanent —safely and .....) concerning about this that electricity production is not supplies from agriculture section and
irregular decrease and increase in price of foods (simultaneous with irregular f lunation's of increase and decease in oil price)
, the crisis of world's community in supply of energy costs (with pay attention to economic recession in global village .

And in regional level, the issues like gain giving in supply of permanent energy, the increase in energy carriers' prices and
theirs sharing, or even the deficiency of energy in next decades (in most of the oil bearing countries of this area such as Iran).

At the level of the region countries, issues such as increase in energy consumption in three month of year (because
agricultural use) and the stresses of energy supply in 3moth , the far distance of the village from cities, and the ways of
electrical energy transportation elimination dependence of villages to cities In the part of energy ; so, because of these we
decided to study about reasons of dependence between dependence between development, economic and renewable
enegywindQin industrial and developed countries and in part independence in developing countries and independence of
above issues to the third world countries.

Keywords: Energy, wind, renewable, development, global village, stabilized
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AVRUPA BIRLIiGi VE TURKIYE’DE 2020 YILI ENERJi VE CEVRE
POLITIKALARI

Mahmut Suat Delibalta”

Nigde Universitesi Miihendislik-Mimarlik Fakiiltesi Maden Miihendisligi Boliimii, Nigde/Tiirkiye

Ozet

Enerji ve ¢evre konusundaki 6ncelik ve gereksinimler {ilkeden iilkeye degisse de, ulusal giindemlerin ve yonelislerin gitgide
daha ¢ok uluslararasi politikalar tarafindan belirlendigi dikkati cekmektedir. Ozellikle son yillarda iilkeler iklim degisikligini
ve buna yol agan fosil yakitlar1 tartismaktadir. Komiir, petrol, dogal gaz gibi fosil yakitlar yerine hidrolik, riizgar, giines gibi
yenilenebilir enerji kaynaklarm daha fazla kullanilmasinin gerekliligi iizerinde durulmaktadir. Kiiresellesme sonucu 2007
yilinda dnemli enerji ve gevre stratejileri kararlarinin alindig1r Avrupa Birliginde (AB), toplam enerji tiiketiminde %6,7 olan
yenilenebilir enerji kaynaklarinin payini 2020 yilina kadar %20’ye, ulasim sektoriinde %4 olan biyoenerjinin payni ise en az
%10’a yiikseltmek hedeflenmektedir. Ayrica Avrupa’nin yenilenebilir enerji sektoriinde yaklasik 300.000 kisilik istihdam
yaratmasi, bu alanda ekonomik ve teknolojik oncii roliinii gostermektedir. Ancak; AB iiyesi iilkelerinin aksine, {ilkemiz
yenilenebilir enerji kaynaklarint hi¢ de iyi kullanamamaktadir. Bu maksatla aragtirmada, AB ve Tiirkiye'nin yenilenebilir
enerji kaynaklari kullanim oranlar1 ve cevre stratejileri incelenerek, detayli bilgiler ve ileriye doniik ¢oziim Onerileri
verilmeye caligilmaktadir.

Anahtar Kelimeler: Kiiresellesme, yenilenebilir enerji kaynaklari, iklim ve ¢evre koruma

ENERGY AND ENVIRONMENTAL POLITICS OF TURKEY AND
EUROPEAN UNION IN 2020

Abstract

Although energy and environmental priorities and needs may differ from one country to another, international policies seem
to increasingly play a crucial role in determining public and national opinions. In recent years, the effect of fossil fuels on
climate change is hotly debated. The increasing use of renewable energy sources such as hydraulic, wind power and sun is
encouraged as an alternative to the coal, oil and fossil fuels. As a result of globalization, 2007 EU has taken important
initiatives concerning energy and environmental strategies, includes the increasing ratio of renewable energy in the overall
consumption from today’s low 6,7 % to 20 % by the year 2020, as well as encouraging the biofuel consumption from today’s
4 % to 10 %. In addition, with the advent of new renewable technologies and industries a needed 300.000 work force is
expected to create new job opportunities. Unlike EU in Turkey, the renewable energy resources are not used effectively.
Therefore in this study a comparison of EU and Turkeys use of renewable energy resources, environmental policies, along
with detailed data and proposals for the future will be elucidated.

Keywords: Globalization, renewable energy sources, climate and environment protection
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A LIGNITE-GEOTHERMAL HYBRID POWER AND HYDROGEN
PRODUCTION PLANT FOR GREEN CITIES AND SUSTAINABLE
BUILDINGS

Birol Kulkis", Fellow Ashrae

Baskent University Mechanical Engineering Department, Baglica Campus

Abstract

Turkey is rich in both geothermal energy and lignite reserves, which are in many cases co-located or near-located like in
Western Aegean region. This makes it feasible to consider both lignite and geothermal energy in a hybrid form of combined
power and heat production, leading to optimum, environmentally benign, efficient, sustainable, and economically sound
applications. This paper presents a novel concept of multi-layered hybrid lignite-geothermal plant for a district energy system
and hydrogen production facility in Aydin with special emphasis on high performance, green buildings and districts. New,
green OSTIM OSB administration building in Ankara is also exemplified for greener, lower-exergy buildings that will
multiply the environmental benefits of such a system.

* E-posta: bkilkis@baskent.edu.tr
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TURKIYE’DE “ENERJi ORMANCILIGI” CALISMALARININ
YAYGINLASTIRILMA GEREGI, OLANAKLARI ve KISITLARI

Yiicel CAGLAR”

Kirsal Cevre ve Ormancilik Sorunlari Aragtirma Dernegi PK:210, 06693, Kavaklidere-ANKARA

Ozet

Fosil enerji kaynaklarmin giderek azalmasi ve pahalilagmasi, bu kaynaklardan enerji elde edilmesinden tiiketilmesine degin
tim is ve islemlerin yol agtig1 ¢esitli cevre sorunlarmim yasamin stirdiiriilebilirligini giderek giiglestirmesi, gesitli tilkelerde
biyokiitleden enerji elde etme olanaklarnin gelistirilmesine ve yayginlastirilmasina yonelik ¢alismalarin yogunlastirilmasina
yol agmugtir. Ne var ki, Tiirkiye’de, bu dogrultudaki ¢aligmalar heniiz gerektigince one ¢ikarilamamistir. Oysa, Tiirkiye’de
g6z ard1 edilemeyecek nitelik ve nicelikte biyokiitle potansiyeli bulunmaktadir. Ote yandan, 6zellikle kirsal yerlesmelerde
1sinma ve pigirme amagli enerji, giiniimiizde de, ¢ogunlukla odundan saglanmaktadir. Ancak, Tiirkiye’de enerji elde etmek
amactyla tiiketilen odunun ancak % 25-30’u Orman Genel Miidiirliigii tarafindan sunulabilmekte, geri kalan1 ise basta orman
ekosistemleri olmak iizere agac ve agagcik topluklarina gesitli diizeylerde zarar verilerek karsilanabilmektedir.

Bildiri de; Tiirkiye’de 6zellikle kirsal yerlesmelerdeki yurttaglarimizin “enerji ormanciligr” ¢alismalarinin, katilma ve/veya
katkida bulunma geregi, kisitlar1 ve olanaklari tartigilmaktadir.

Anahtar Sozciikler: Enerji ormani, agaglandirma, kirsal yapilanma

Abstract

Progressive decrease of fossil energy resources and using up of those resources for energy production caused to various
enviromental problems so more efforts are intensified to improve and getting actions extended on biomass energy in several
countries. However, such efforts in Turkey are not promoted at the satisfactory level. On the other hand the high quality and
quantity of biomass potential in Turkey can not be disregarded. But energy for cooking and heating is mostly provided from
the wood especially in rural settlements. The amount of energy provided from woodstock in Turkey was 4023 thousand TOE
(ton of oil equivalent) in the year 2006 with respect to data compiled by the Ministry of Energy and Natural Resources.
Whereas energy produced from fuelwood based on figures of the General Directorate of Forestry is at the level of 775.2
thousand TOE only. In other words, supply of fuelwood for energy by the General Directorate of Forestry corresponds only
to 25-30% of the yearly consumption of fuelwood but the rest are provided to the detriment of forest ecosystems.

Within this paper, it is discussed the necessities, restraints and opportunities of participation of our citizens in rural areas in
Turkey for “energy forestry” activities.

Key words: Energy forestry, aforestation, rural settlements
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ALTERNATIF ENERJi ARAYISINDA BIiRLESIK YENILENEBILIR
ENERJi KAYNAKLARININ KULLANILABILIRLIGI

Olcay KINCAY?, Zafer UTLU?, Haluk AGUSTOS", Ugur AKBULUT, Ozgen ACIKGOZ*

"Y1ldiz Teknik Universitesi, Makina Fakiiltesi, Makina Mﬁhendisligi"Bélﬁmﬁ?Ylldlz—iSTANBUL
®Giilhane Askeri Tip Akademisi Haydarpasa Egt.Hst.Egt.S. Uskiidar-ISTANBUL

Ozet

Yenilenebilir Enerji Kaynaklarin kullanimi, enerji ekonomisi yoniinden artan yakit maliyetleri, enerji giivenligi agisindan
tedarik etme ve politik agidan da diga bagimlilik risklerini en aza indirebilmektedir. Riizgar, Giines ve Toprak, Yenilenebilir
Enerji Kaynagi olarak tek bagina kullanilabildigi gibi, Birlesik Yenilenebilir Enerji Sistemi (BYES) [Hibrid Sistem] olarak
da gelistirilebilir. Bu ¢alismada; Yenilenebilir Enerji Kaynaklarindan Riizgar, Giines ve Toprak ile olusturulan BYES’nin
kullanim amaglar1 ve gerekliligi ortaya konulmustur. Sistemin bilesenleri olan Yenilenebilir Enerji Kaynaklari hakkinda
temel esaslar verilmis ve irdelenmistir. Yenilenebilir Enerji Kaynaklarin dortlii ve besli kullanimina yonelik Yildiz Teknik
Universitesi’nde yiiriitiilen “Yildiz Yenilenebilir Enerji Evi” projesi kapsaminda siirdiiriilen arastirma ve uygulamalar rnek
teskil etmek iizere Ozetle belirtilmistir. Sonug olarak, biitiin Yenilenebilir Enerji Kaynaklarin, bolgesel iklim kosullari
gozetilerek birlikte kullanilmasini optimize eden ve enerji ihtiyaglarin tamamini karsilamay: hedefleyen tek bir BYES
kurulumuna yonelik ¢aligmalara adim, adim yaklasilmaktadir.

Anahtar Kelimeler: Birlesik yenilenebilir enerji sistemi, toprak kaynakli 1s1 pompast, riizgar enerjisi, giines enerjisi, 1s11
enerji depolama, 1sitma, sogutma

AVAILABILITY OF RENEWABLE ENERGY SOURCES
IN ALTERNATIVE ENERGY DEMAND

Abstract

Usage of Renewable Energy Sources, means saving money in terms of “energy economy”, defeats risks of energy supply
lack in terms of “sustainability” and means to be indipendent in terms of “politics and national security”. Wind, Solar and
Geothermal energy sources to be used alone, also they can be united as a Hybrid Renewable Energy System (BYES). In
this study, necessity and utilization of Wind, Solar and Geothermal energy sources discussed and attracted attention to
research on Renewable Energy Resources. Also we have given information about research on BYES. BYES applications can
be classified such as; bivalent systems, trivalent systems and multivalent systems which will use four and more Renewable
Energy Sources together. As a contribution for the literature on new “multivalent systems”, research on “Yildiz Renewable
Energy House Project” continuing; aiming to find optimum proportion of Renewable Enegy Sources which are components
of a “multivalent BYES” according to regional climatic conditions. A realization of combining trend of renewable energy
sources occuring which is a necessity for the Environment.

Keywords: Hybrid renewable energy system, ground source heat pump, wind power, solar energy, thermal storage system,
heating, cooling
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YENILENEBILIR ENERJI KAYNAKLARININ SURDURULEBILIRLIiK
ACISINDAN KARSILASTIRILMASI

Sedat ERSOZ", Nevzat ONAT

Marmara Universitesi, Fen Bilimleri Enstitiisii, Elektrik Egitimi Anabilim Dali
34722, Kuyubasi, Kadikoy-ISTANBUL

Ozet

Diinya Enerji Konseyi'nin yiiriittiigii ¢alismalar sonucunda ulagilan sonuglar 2030 yili itibariyle fosil yakitlarla elektrik
enerjisi iiretiminin maksimum noktasina ulagarak azalmaya baslayacagi, buna karsin kiiresel enerji iiretiminde yenilenebilir
enerji kaynaklar1 paymin giderek artacagi ongoriilmektedir. Yenilenebilir enerji kaynaklari, hidroelektrik, riizgar, glines ve
jeotermal olarak dort ana baglik altinda incelenmektedir. Bu kaynaklardan hangisinin 6niimiizdeki 50 y1l igerisinde daha fazla
on plana ¢ikacagi konusundaki tartigmalar siirmektedir. Genellikle giines, riizgar ve hidroelektrik teknolojilerinin teknik ve
ekonomik olarak enerji iiretimine daha uygun oldugu konu ile ilgilenen aragtirmacilar tarafindan kabul gérmektedir. Diinya
Enerji Konseyi’nin ¢alismalarina gore ise en biiyiik gelisim fotovoltaik enerji sistemlerinde meydana gelecektir. Bu
caligmada, yukarida sozii edilen yenilenebilir enerji kaynaklarinin 6zellikleri iizerinde durularak, gelisimleri Oniindeki
engeller, birbirlerine karsi maliyet, emisyon, verim gibi siirdiiriilebilirlik parametreleri agisindan avantaj ve dezavantajlari
iizerinde durulmustur. Ayrica, lilkemizin yenilenebilir enerji kaynagi kullanimi agisindan durumu incelenerek, 2005 yilinda
¢ikarilan 5346 sayil1 Yenilenebilir Enerji Yasasi ve 2008 yilinda yiiriirlige giren 5784 sayili kanunun igerdigi diizenlemelerin
bu kaynaklarin kullanimina ne gibi katkilar saglayacagi arastirilmistir.

Anahtar Kelimeler: Yenilenebilir enerji kaynaklar, siirdiiriilebilirlik, maliyet, sera gaz1 emisyonu, fotovoltaik sistemler.

COMPARISON OF RENEWABLE ENERGY SOURCES
IN TERMS OF SUSTAINABILITY

Abstract

According to conclusions of World Energy Council researches, by the year of 2030, electric energy generation by using of
fossil fuels will be reached maximum point and will start to decrease, but share of renewable energy sources will gradually
increase. Renewable energy sources are generally examined four main headings that are hydroelectric, wind, solar and
geothermal. Discussions about which of these sources will be more to fore within next 50 years are on going. Generally,
solar, wind and hydroelectric technologies are more appropriately recognized by the researches. According to the work of the
World Energy Council is the largest growth will occur in the photovoltaic energy systems. In this study, specifications,
advantages and disadvantages of above mentioned renewable energy sources are examined. In addition, the status of
renewable energy resources using of our country is examined. The Acts of 5346 and 5784 are investigated in terms of
renewable energy production.

Keywords: Renewable energy sources, sustainability, cost, greenhouse gas emissions, photovoltaic systems
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SERBEST ELEKTRIK PiYASALz}RINDA NUKLEER ENERJI:
BIRLESIK KRALLIKTAN TURKIYE ICIN DERSLER

Selahattin Murat SIRIN®

Ozet

Elektrigin diisiik maliyetle ve istikrarli bir sekilde tiiketicilerin kullanimina sunulmast zorunlulugu, iilkeleri, serbest ve
rekabetci elektrik piyasasi olusturmaya yonlendirmektedir. Yiiksek sermaye maliyeti, uzun insaat siiresi ve diger giic
kaynaklarindan farkli diizenlemelere tabi olmasi nedeniyle serbest ve rekabetgi elektrik piyasalarinda diger santrallere gore
daha dezavantajli durumda olan niikleer enerji son déonemde kiiresel 1sinma ve arz giivenligi baglaminda enerji politikalarinda
tekrar giindeme gelmeye baslamistir. Tiirkiye de, enerji politikalarinda uzun siiredir yer verdigi ancak cesitli nedenlerle
hayata geciremedigi niikleer enerjiye iliskin yeni diizenlemeler yaparak yeni bir baglangi¢ yapmustir. Ancak, cesitli tesviklerle
kurulmaya caligilan niikleer gii¢ santralinin baglanilan serbest ve rekabetci piyasada faaliyet gosterebilmesi igin Tiirkiye nin
uzun vadeli ve kapsamli bir enerji politikasinda niikleer enerjiyi degerlendirmesi gerekmektedir.

Anahtar Kelimeler: Niikleer enerji, serbest elektrik piyasasi

NUCLEAR ENERGY IN LIBERALISED ELECTRICITY MARKETS :
LESSONS FOR TURKEY FROM BRITISH EXPERIENCE

Abstract

The necessity of proving reliable and low-cost electricity to consumers has directed countries to establish liberalised and
competitive electricty markets. Nuclear energy which is in disadvantageous position in liberalised electricity market due to its
high capital costs, long construction time and necessity of more regulations has become on policy agenda again to combat
global warming and to secure supply. Turkey, included nuclear energy in its policies since a long time and failed to construct
one, has adopted new regulations for construction of nuclear power plants. However, to achieve a liberalised electricity
market and nuclear energy together, Turkey needs a comprehensive long-term energy policy that includes nuclear energy.

Key words: Nuclear energy, liberalised electricity market
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ENERJI ETKINLIGi VE REBOUND ETKIiSi: ENERJI ETKINLIiGi
ENERJi TASARRUFU SAGLAR MI?

Abdiilkadir BULUSY, Nurgiin TOPALLI?

! Selguk Universitesi iktisadi idari Bilimler Fakiiltesi iktisat Boliimii, 42075 Kampiis/Konya
? Bozok Universitesi Iktisadi Idari Bilimler Fakiiltesi iktisat Boliimii Atatiirk Yolu /Yozgat

Ozet

Rebound Etkisi enerji iktisatgilarmin uzun siireli tartigmalarina odak olmustur. Temel soru, enerji tiiketiminin enerji
kullanimindaki teknik etkinlik gelismeleri tarafindan azaltilip azaltilamayacagi ve basit miihendislik hesaplamalart ile
hesaplanip hesaplanamayacagidir. Omegin enerji kullanim etkinliginde %20 oramindaki bir gelisme toplam enerji
tiiketiminde %20 azalmaya neden olur mu? Bazi iktisatcilara gére bunun cevabi hayirdir. Ciinkii enerji etkinligi calismalari
enerji hizmetlerinin birim fiyatin1 da diislirecek ve enerji tiiketimini ylikselecektir, bdylece baglangictaki enerji kaynaklar
kullanimindaki azalma kismen dengelenecektir. Literatiirde bu etki  “rebound effect” ya da “take- back” olarak
tanimlanmaktadir. Rebound etkisi etkinlik gelismelerinden saglanan ekonomik kazanglardan dolay: tiiketicilerin daha fazla
enerji tiiketme egilimleri ile ilgilidir. Genel olarak enerji etkinlige dayali fiyat diisiisleri tiiketimin artmasina neden olacaktir.
Beklenen enerji tasarrufu, insanlarin diisen fiyatlar karsisinda enerji hizmetleri tiiketimini artirma egilimleri nedeniyle

kaybolabilecektir. Kaybolan bu kisim “rebound etkisi” olarak ifade edilmektedir. Bu caligmanmn amaci rebound etkisi
kavramu ile ilgili teorik ve ampirik literatiirii taramaktir.

Anahtar Kelimeler: Enerji, enerji verimliligi, rebound etkisi, enerji ekonomisi

ENERGY EFFICIENCY AND REBOUND EFFECT: DOES ENERGY
EFFICIENCY SAVE ENERGY

Abstract

The Rebound effect is the focus of a long-running dispute of energy economics. The main question is whether energy
consumption can be reduced by the improvements in technical efficiency of energy use and can be calculated by simple
engineering calculations. For example, %20 improvement in the efficiency of energy use lead to %20 reduction in aggregate
energy consumption. According to some economist the answer of this question is no. Because gains in energy efficiency
will also reduce the real per unit price of energy services and hence the consumption of energy will rise and partially offset
the initial reduction in the usage of energy sources. In literature this effect has been defined as the ‘rebound effect™ or * take-
back’. Rebound effect is related to consumer’s tendency to consume more energy due to economic benefit from efficiency
improvement. Generally, a price decrease based on energy efficiency leads to increased consumption. Some part of expected
energy savings can be lost because people tend to consume more energy services at the decreased price. This lost part is
denoted as ‘rebound effect’. The aim of this work is searching theoric and empirical literature about Rebound Effect.

Keywords: Energy, energy efficiency, rebound effect, energy economics
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KOBILERDE ENERJi VERIMLILIGININ ARTTIRILMASI

M. Zeki YILMAZOGLU"

Gazi Universitesi Miihendislik-Mimarlik Fakiiltesi Makina Miihendisligi Boliimii Maltepe/ANKARA

Ozet

Milli gelirimizin yaklasik %95’i olusturan kobiler, {ilkemiz ekonomisi agisindan biiyiik bir 6neme sahiptir. Kobilerde enerji
giderlerinin azaltilmasi, enerji verimliligi projelerinin uygulanmas ile saglanir. Birim {irlin maliyetinin azalmasi, kobilerin
uluslararasi ticarette giiglenmesini saglayacaktir. Enerjinin verimli bigimde kullanilmasi, enerji ihtiyacinin yaklasik %75’ini
ithal eden iilkemizin de enerji harcamalarinda bir diisiis meydana getirecektir. Ulkemizin, enerji senaryolarina gore enerji
tiiketimindeki yillik artist %5’tir ve 2020 yilinda enerji tilketimimizin, bu yilki tilketim degerinin iki kati olacagi
ongoriilmektedir. Bu nedenle, oniimiizdeki siirecte enerjinin verimli kullanilmasi gerekmektedir.

Bu calismada, enerji etiitleri ve ekonomik analiz yontemleri hakkinda &zet bir bilgi verilmistir ve kobilerde enerji
verimliliginin arttirilmasinda alinabilecek bazi dnlemler {izerinde durulmustur. Kobilerdeki prosese gore degismekle birlikte,
en ¢ok kullanilan enerji doniigiim sistemlerinde (yakma sistemleri, basingli hava sistemleri ve aydinlatma sistemleri) enerji
verimliligini saglayacak bazi uygulamalar belirtilmistir.

Anahtar Kelimeler: Enerji verimliligi, kompresér, aydinlatma, yakma sistemleri

INCREASING THE ENERGY EFFICIENCY IN SMEs

Abstract

SMEs, which constitute approximately 95% of our national income, have great significance in terms of our country's
economy. The reduction of energy expenses is provided by the implementation of energy efficiency projects in SMEs.
Reduction in the unit production cost provides a strengthened position of SMEs in international trade. The efficient usage of
energy decreases our country’s energy expenses, of which 75% is imported. According to energy scenarios, annual energy
consumption increase is 5%, and in the year 2020 energy consumption will be twice of that compared to this year. For this
reason, energy must be used effectively in forthcoming processes.

In this study, a brief knowledge is given about energy audits and economic analysis, and some precautions are given to
increase the energy efficiency in SMEs. Although, processes in SMEs can be very different in implementations, energy
efficiency providing applications are cited for the most widely used (combustion systems, compressed air systems and
lighting systems) energy conversion systems.

Keywords: Energy efficiency, compressor, lighting, combustion systems
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ENERGY ANALYSES OF A NATURAL GAS POWERED 1.7-LITRE
ENGINE

Mahmood Farzaneh-Gord®, Amin Yahyaie, Mohammad Reza Behi , Seyyed Ali Akbar
Mirmohammadi

The Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran
Abstract

In this paper based on and experimental study and energy analyses a full energy accounting of natural gas powered spark
ignition engine is carried out. The engine is 1.7 liter naturally aspirated and is of a family known as EF7 that were developed
jointly by Iran Khodro Powertrain Company and German FEV Motorentechnik GmbH. The experimental data are which
were obtained by IKCO (Iran Khodro Company) includes the fuel, air and coolant flow rates, exhaust gas temperature, inlet
and outlet coolant temperature, engine power and speed and the engine torque. The results show that at lower engine speed,
coolant water losses more energy than exhaust but at higher engine speed, it is exhaust gases which losses more energy. Rest
term consumes more percentage of fuel energy at half load comparing to full load. Finally, the engine is more efficient in
medium speed to generate power for both half and full load. This research work has been carried out to analysis the
performance of the engine and locating more efficient engine condition.

Keywords: Energy analysis, internal combustion engine, spark ignition
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ELECTRIC POWER GENERATION IN SHAHROOD CEMENT
FACTORY BY APPLYING WASTE ENERGY OF KILN

Seyyed Ali Akbar Mirmohammadi®, Mohammad Reza Behi, Amin Yahyaie

The Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran

Abstract

In recent years, worldwide energy concern is growing rapidly, as fast as energy sources are reducing. Large amount of energy
wastes daily in all around the world due to different reasons. Heat waste recovery is a significant issue, which has drawn vast
attention to itself lately. Shahrood Cement Factory requires electric power, which is about 7-10 MW each day. A combined
gas turbine—vapor power cycle is utilized to generate some part of electric power. Experimental results were extracted by
monitoring outlet kiln temperature, and they were applied to simulate cycle. Heat exchanger is utilized to transfer energy

from kiln outlet to cycle. Outlet temperature is about 1300 °k, and useful graphs are obtained using Engineering Equation
Solver (EES).

Keywords: Combined cycle, electric power generation, heat waste recovery, simulation
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YENILENEBILIR ENERJI KAYNAKLARINDA AKTIF GUC FILTRESI
ARACILIGI ILE SEBEKEYE ENERJI AKTARIMI

flhami Colak®, Ramazan Baymdir®, Orhan Kaplan®

Ozet

Bu caligmada harmonik filtreleme ve reaktif gii¢ kompanzasyonu yapabilen paralel aktif gii¢ filtresinin yenilenebilir enerji
kaynagi ile sebeke arasinda kullanimina ait benzetim ¢alismasi gergeklestirilmistir. Onerilen sistem, sebekeye bagli bulunan
lineer olmayan yiiklerin ihtiya¢ duydugu aktif akim bilesenini yenilebilir enerji kaynaginda iiretilen giigten saglarken reaktif
giic kompanzasyonu ve harmonik filtreleme isleminde gerceklestirir. Yenilenebilir enerji kaynaginda enerji tiretimi olmadigi
durumlarda ise aktif gii¢ filtresi gibi hareket ederek sebekeden gekilen akimin siniisoidal olmasini saglar. Yapilan benzetim
caligmalar dnerilen sistemin kontrol algoritmasinin kolayligini ve gii¢ kalitesini iyilestirdigini agikca gostermektedir.

Anahtar Kelimeler: Aktif giic filtresi, harmonikler, yenilenebilir enerji

USAGE OF ACTIVE POWER FILTER FOR POWER TRANSMISSION
TO GRID IN RENEWABLE ENERGY SOURCES

Abstract

In this study, a single phase shunt active power filter is presented to solve power quality problems. The system designed can
also be interconnected between the renewable energy sources and the grid. The system proposed provides not only injecting
sinusoidal current but also harmonic elimination and power factor correction. Furthermore, if there is no energy available in
the renewable energy sources, the system acts as an active power filter to provide sinusoidal current drown from the grid. The
executed simulation results demonstrate effectivity and facility of the proposed system.

Keywords: Active power filter, harmonics, renewable energy
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OKULLARDA TUKETILEN ALUMINYUM KUTU iCECEKLERIN
GERI KAZANIMI VE ENERJI TASARRUFU
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Ozet

Kyoto protokolii’'nde %100 geri kazanilabilir 6zelligi ile Aliiminyum en gegerli metallerden biridir. Bu protokolde, Tiirkiye
iklim degisimini engellemeye yonelik politikalar1 gelistirip uygulamak, enerji verimini ve tasarrufunu arttirici 6nlemler almak
ve sera gazi emisyonlarini sinirlandirmak ile heniiz yiiklenici degildir. Kullanilmis aliiminyumdan aliiminyum iiretimi,
hammaddeden aliiminyum iiretimine gore %95 daha az enerji gerektirmekte ve geri kazanilip iiretime sokuldugunda %99
oraninda baca gazi kirletici emisyonu azalmaktadir.

2004-2005 egitim ogretim yili ile 2008-2009 egitim Ogretim yillar1 arasinda genel ve mesleki lise dgrencilerinden
aliskanliklar1 dikkate alinarak, her 5 ve her 10 6grenciden birinin her glin ortalama 1 aliiminyum kutulu igecek tiikettigi
ongoriilmiistiir. Bu kutularin %50’°sinin geri kazanimi halinde iilkemizde aynm1 miktar aliiminyumu birincil yontemle
(cevherden hareketle) iiretilmesine gore yaklasik 4,7 ile 13,2 milyon kWh arasinda, %75’inin kazanilmasi halinde 7,2 ile 16
milyon kWh arasinda ve %100’ {iniin kazanilmasi halinde ise 10,6 ile 21,2 milyon kWh’ lik elektrik enerjisi tasarrufu
saglanabilecegi ortaya konulmustur. 2009-2010 egitim &gretim yilinda ise etkin bir geri doniisiim projesinin hayata
gecirilmesiyle ayni sartlarda 5,1 ile 15 milyon kWh arasinda elektrik enerjisi tasarrufu saglanabilecegi 6ngoriilmektedir. Bu
caligmada, ¢ogu iilkede “Mavi Melek Projesi” olarak isimlendirilen artik aligkanlik haline doniisen ambalaj atiklarinin geri
kazanilmasi uygulamasinin, iilkemizde de yer edinmesi konularina agiklik getirilmeye caligilmistir.

Anahtar Kelimeler: Aliiminyum kutu, geri kazanim, enerji tasarrufu, mavi melek projesi

RECYCLE OF ALUMINUM BEVERAGE CANS CONSUMED AT
SCHOOLS AND ENERGY SAVING

Abstract

Aluminum, being 100% recyclable, is among the choice metals for the Kyoto Protocol. In this protocol, Turkey does not yet
have responsibility to prepare and implement policies which prevent climate change, to take measures to increase energy
efficiency and energy saving, and to limit emission of greenhouse gases. Production of aluminum from used aluminum
requires 95% less energy in comparison to producing from raw materials and when recycled aluminum is used in production
there is a 99% reduction in flue gas emissions.

Taking into account the habits of high school and vocational high school students in the 2004-2005 and 2008-2009 academic
years, it was assumed that one of every 5 and 10 students respectively consumed one aluminum beverage can on the average
per day. It was shown that by recycling of 50% of these cans, an energy saving of 4.7 to 13.2 million kwWh can be achieved in
comparison to primary production (from ore) of an equivalent amount of aluminum, 7.2 to 16 million kWh energy saving can
be achieved by recycling of 75% and 10.6 to 21.2 million kWh by recycling of 100%. For the 2009-2010 academic year, it is
predicted that by implementing an effective recycling project 5.1 to 15 million kWh energy saving can be achieved under the
same conditions. This study was aimed at clarification of issues related to ingraining the practice of recovering and recycling
of packaging wastes, which is referred to as the “Blue Angel Project” and has turned into a habit in many countries, also in
Turkey.

Keywords: Alumium can, recovery, energy saving, blue angel project
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HURDA ARACLARDAKI METALLERIN GERI KAZANIMI VE
KYOTO PROTOKOLU IiLiSKiSi
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Ozet

Diinya’nin sahip oldugu enerji kaynaklarinin giderek azaldigi giiniimiizde, hammadde kullaniminin azaltilmasi ve metallerin
geri kazanimi en akilc1 ve gerekli yontem olarak kabul edilmektedir. Ulkemizde kentlesmeye paralel olarak artan ulasim
ihtiyaci tagit sayisinin da artisina sebep olmaktadir. Ulagim kaynakli sera gazi emisyonlari, iilkemizin toplam sera gazi
emisyonlarinin yaklasik %16’sin1 olusturmaktadir. Tiirkiye, Subat 2009°da Kyoto protokoliine taraf olmus, dolayisiyla iklim
degisimini engellemeye yonelik politikalar1 gelistirip uygulamak, enerji verimini ve tasarrufunu arttirici 6nlemler almak gibi
kosullar1 da kabul etmistir. Bu kapsamda iilkemizde teknolojisi eski, CO, emisyon salimimi yiiksek olan araglarin trafikten
¢ekilmesi gibi yapilacak bir diizenleme, hem CO, kazanimi elde edilmesini, hem de hurda araglar i¢indeki aliiminyum ve
demir-gelik gibi degerli metallerin geri kazanimina yonelik ekolojik ilkelerin yerine getirilmesini saglamis olacaktir. Boylece
hammadde geri kazanimi ile enerji sektoriinde de kazang elde edilecektir. Bir hurda aracin yaklagik olarak %68’ini
demir/gelik, %22’sini aliminyum ve %8’ini diger metaller olusturmaktadir. Tiirkiye’de, teknolojisi eski (Pre-Euro) arag
sayis1 yaklasik 3 milyon civarindadir. Bu araglarin trafikten ¢ekilmesi ve metallerin tiimiiniin geri kazanilmasi durumunda,
onemli miktarda hammadde ve enerji kazanci elde edilecektir. Bu kazanimlar, heniiz imzaladigimiz protokolde hem
emisyonlarin azaltilmasi, hem enerji kazanimi hedeflerine kisa siirede ve ayni anda ulasilmis olacaktir.

Anahtar Kelimeler: Demir-gelik ve aliiminyum geri kazanim, CO, emisyonu, kyoto protokolii

RECYCLE OF METALS FROM END-OF-LIFE VEHICLES AND
RELATION TO KYOTO PROTOCOL

Abstract

As the world’s energy resources are rapidly being depleted, decreasing the use of raw materials and recovery and recycling of
metals are currently considered as the most rational and essential methods. In Turkey, transportation needs increasing in
parallel to urbanization cause an increase in number of vehicles. Greenhouse gas emissions resulting from transportation
make up approximately 16% of Turkey’s overall greenhouse gas emissions. Turkey signed in the Kyoto Protocol in February
2009, and therefore accepted commitments such as developing and implementing policies to prevent climate change and
taking measures to increase energy efficiency and energy saving. In this context, such a regulation of banning from traffic
those vehicles having old technology and high CO, emissions would enable not only recovery of CO, but also compliance to
ecological principles of recycling of metals such as aluminum and iron and steel found in the end-of-life vehicles (ELVs).
Also, the energy sector will make benefit by the recovery and recycling of raw materials. An end-of-life vehicle is composed
approximately of 68% iron/steel, 22% aluminum and 8% other metals. In Turkey, number of vehicles of old technology (Pre-
Euro) is around 3 millions. In case of banning these vehicles from traffic and recovering all the metals, a significant amount
of raw material and energy benefit can be achieved. With such benefits, both of the targets in the recently signed protocol,
reduction of emissions and energy recovery, can be achieved concurrently and in a short time.

Keywords: Recycle of iron/steel and aluminum, CO, emissions, kyoto protocol
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Ozet

Bina sektoriinde enerji tiiketim payi; 80 Milyon TEP(Ton Esdeger Petrol) enerji tiiketiminin asildig: tiiketim sektorleri
arasinda % 34’0 gecmistir. Enerji maliyetlerinin artis egiliminde olmasi, fosil yakat tiiketiminin neden oldugu cevresel etkiler,
enerjinin verimli kullanimini ve kontrollii tiikketimini zorunluluk haline getirmistir.

Bu calisma 40 000 m? insaat alanina sahip bir kamu kurumunda enerji yonetimi organizasyonu tarafindan 6n enerji tasarrufu
etiidii hazirlanabilmesi i¢in gerekli enerji taramasini igermektedir. Kurumun 2004-2005 yili enerji tiiketim ve enerji maliyet
verilerinin toplanmasi, islenmesi ve degerlendirilmesi agamalarin1 kapsamaktadir. Caligma sonunda enerji tasarruf potansiyeli
belirlenerek verimliligin arttirilmasina yonelik 6nerilerde bulunulmustur.

Anahtar Kelimeler: Enerji, enerji ydnetimi, verimlilik, spesifik enerji tiiketimi, toplam kiimiilatif enerji

Abstract
Energy consumption of household sector has gone beyond %34 of its share among the final consumption sectors, which
exceed the 80 million TEP energy consumption. Tendency of energy costs to increase and environmental effects caused by
fossil fuels have made it a must to use the energy efficiently and consume carefully.

This study involves an energy search required for the preparation of a pre-energy saving study by the energy management
organization of a public institution with a construction area of 40 000 m? It includes the collection, processing and evaluation
phases of 2004-2005 energy consumption and cost data of the institution. Having determined the energy saving potential, the
paper makes suggestions to enhance efficiency.

Key Words: Energy, energy management, efficiency, specific energy consumption, total cumulative energy
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Ozet

Milli gelirimizin yaklasik %95’i olusturan kobiler, {ilkemiz ekonomisi agisindan biiyiik bir 6neme sahiptir. Kobilerde enerji
giderlerinin azaltilmasi, enerji verimliligi projelerinin uygulanmasi ile saglanir. Birim {irlin maliyetinin azalmasi, kobilerin
uluslararas: ticarette giiglenmesini saglayacaktir. Enerjinin verimli bigimde kullanilmasi, enerji ihtiyacinin yaklasik %75’ini
ithal eden iilkemizin de enerji harcamalarinda bir diisiis meydana getirecektir. Ulkemizin, enerji senaryolarina gore enerji
tiiketimindeki yillik artist %5’tir ve 2020 yilinda enerji tiiketimimizin, bu yilki tiiketim degerinin iki kati olacag:
ongoriilmektedir. Bu nedenle, 6niimiizdeki siirecte enerjinin verimli kullanilmasi gerekmektedir.

Bu calismada, enerji etiitleri ve ekonomik analiz yontemleri hakkinda &zet bir bilgi verilmistir ve kobilerde enerji
verimliliginin arttirtlmasinda alinabilecek bazi 6nlemler lizerinde durulmustur. Kobilerdeki prosese gore degismekle birlikte,
en ¢ok kullanilan enerji doniigiim sistemlerinde (yakma sistemleri, basingli hava sistemleri ve aydinlatma sistemleri) enerji
verimliligini saglayacak bazi uygulamalar belirtilmistir.

Anahtar Kelimeler: Enerji verimliligi, kompresér,aydinlatma, yakma sistemleri

INCREASING THE ENERGY EFFICIENCY IN SMEs

Abstract

SMEs, which constitute approximately 95% of our national income, have great significance in terms of our country's
economy. The reduction of energy expenses is provided by the implementation of energy efficiency projects in SMEs.
Reduction in the unit production cost provides a strengthened position of SMEs in international trade. The efficient usage of
energy decreases our country’s energy expenses, of which 75% is imported. According to energy scenarios, annual energy
consumption increase is 5%, and in the year 2020 energy consumption will be twice of that compared to this year. For this
reason, energy must be used effectively in forthcoming processes.

In this study, a brief knowledge is given about energy audits and economic analysis, and some precautions are given to
increase the energy efficiency in SMEs. Although, processes in SMEs can be very different in implementations, energy
efficiency providing applications are cited for the most widely used (combustion systems, compressed air systems and
lighting systems) energy conversion systems.
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