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Renewable Energy - Biomass.

Experimental and Numerical (CFD) Study of Performance of Synthesis Gas Fueled Internal Combustion
Engines.

As coal is used to generate the majority of the electrical power in the world, improvement of coal-based power
systems is critical to the long term sustainability of the global economy, environment, and human heaith. The
implementation of syngas fuel can meet this challenge. providing an alternative to the traditional pulverized
coalfired boiler systems commonly in use today. A new coal-based combustion scheme which uses syngas fuel,
called Integrated Gasification Combined Cycle (IGCC), Is currently under development. In this new plant, coal is
gasified then combusted directly in a gas turbine as part of a combined 2 cycle power system. Compared to a
pulverized coal system an IGCC plant can achieve significant reductions in emissions of SOx, NOx, particulate
matter, and heavy metals without a significant decrease in overall plant efficiency . While commercialization of
this technology is still limited, there are currently 18 IGCC plants in operation worldwide producing ~ 9.2 GW of
power, with an additional seven potential plants scheduled to add ~ 2.8 GW in the future . Currently the

turbine portion of the IGCC system is in development, with a focus on achieving safe and efficient oombusuon of
syngas. A particular concermn for this highhydrogen-content (HHC) fuel are the pol y high NOx i s
that result from ir flame sres . In order to prevent NOx formation in this system, combustion
temperatures can be reduced by bumlng at lean, pre-mixed, and/or dilute conditions. These conditions present
challenging stability, safety, and control issues however, stemming in part from uncertainties in low-temperature
chemistry as well as an increased instance and influence of abnormal ignition behaviors such as flashback and
early auto-ignition . As syngas is a HHC fuel it exhibits unique and generally unstable physical and chemical
characteristics, and as such, low-NOx gas turbine combustors currently designed for air-dilute lean combustion
of natural gas cannot be operated with syngas fuel . It is therefore imperative to the successful lmptemantzhon of
syngas fuels in these and other similar systems that both the chemical ki ics of its oxi ion and

physical ignition behaviors be well understood at typical gas turbine operating conditions (P ~ 5-30 atm, T <
1100 K , air-dilute, fuel-to-O2 equivalence ratio () ~0.5—- 1.0 ).

The objective of this work is to investigate the combustion characteristics of a compression ignition, spark
ignition, and homogeneous charge compression ignition engine operating on various blends of synthesis gas.
To fully investigate the three ICE operating regimes, experimental investigations will be. carried out to focus on
1.) A Cl engine operating on ethanol and hydrogen fuel. 2.) A Cl engine operating on diesel fuel with varying
biends of synthesis gas. 3.) An Sl engine operating on varying blends of synthesis gas. 4.) An HCCI engine
operating on hydrogen fuel. 5.) An HCCI engine operating on varying blends of synthesis gas.

- HYDROGEN AND ETHANOL FUELED CI ENGINE. - SYNGAS AND DIESEL FUELED Cl ENGINE. -
SYNGAS FUELED Si1 ENGINE. - HYDROGEN FUELED HCCI ENGINE. - SYNGAS FUELED HCCI ENGINE. -
COMPUTATIONAL FLUID DYNAMICS MODEL (CFD).

Synthesized gas, or syngas, is a mixture composed primarily of hydrogen and carbon monoxide, which is
produced via gasification of coal or other carbonaceous sources such as biomass, oil, or landfill waste. While
commonly utilized as a feedstock for chemical manufacturing it is possible to use syngas directly in existing
combustion devices as a fuel. In this manner syngas offers the unique and important potential to integrate
diverse sources of energy into a single fuel product. Additionally, the use of syngas can lead to significant
reductions in hazardous poliutant emissions through pre-combustion filtering during the gasification process and
post-combustion carbon capture . The development and implementation of syngas fuel systems is therefore of
great interest, as it can enable a gradual transition to renewable fuel sources while simultaneously utilizing and
improving the emissions associated with existing fossil fuels.

Abu-Jrai, A. Tsolakis, A.; Megaritis, A. The influence of H2 and CO on diesel engine combustion characteristics,
exhaust gas emissions, and after treatment selective catalytic NOx reduction. Int J Hydrogen Energy. 32 (2007)
3565-3571. Affleck, W. S., & Fish, A. (1968). Knock- flame acceleration or spontaneous ignition (flame
acceleration and spontaneous ignition experiments to test theories of knock phenomena). Combustion and
Flame, 12, 243-252. Anzilotti, W. F., & Tomsic, V. J. (1954). Combustion of hydrogen and carbon monoxide as
related to knock. 5th Symposium (mlamallonal) on combustion , 356-366. Attar, A. A, & Kanm, G. A. (2003).
Knock Rating of G, Fuels. Trar 1s of the ASME , 500-504. Avadhanula, V. K, Lin, C., Witmer, D.,
Schmid, J, & Kandulapati, P. (2009). Experimental study of the performance of a stationary Diesel engine
generator with hydrogen supplementation. Energy and Fuels, vol. 23, n. 10, pp. 5062-5072. Beeley, P., Griffiths,
JF. . & Gray P. (1980). Rapkd compression studies on spontaneous ignition of isopropyl! nitrate. pt. 1:

ive decorr 1, ve ion and conditions for safe handling. Combustion and Flame, 39,

255-268.

Thank you for your time you spend reading this proposal
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Salvia bitkisinden Nano sivi kromatografisi (Nano LC MS/MS) ve (UPLC MS/MS) yontemi ile antioksidan
bilesiklerin tayini .

3- sorunun analizi nano - sivi kromatografisi / kiitle spekrometrisi (Nano — LC MS / MS) ve ultra performansli
sivi i / kiitle sp: i (UPLC — MS / MS ) yontemi ile Salvia tirlerinde bulunan fenolik
asitlerin ve flavonoidlerin karakterizasyonu ve tayini . Onun yaninda salvia bitkisinde mevcut olan antioksidant
aktivitesinin belirlenmesi ve bu antioksidan maddelerin biyolojik etkisinin incelenmesidir . Nano-LC-MS / MS
Sistemi Nano-LC-MS / MS analizleri, bir QSTAR sistemi (QSTAR XL (AB / MDS-Sciex, Toronto, Kanada),
Agilent 1100 nano akig pompasi (Waldbron, Aimanya) ve HTC kullanilarak yapildi . Tandem kitle
spektrometrisine (LC-MS / MS) bagl sivi kromatografi, tarim Grinlerinde birden fazla kalintinin iz seviyelerini
ayni anda dlgmenin en gli¢li yoludur. Bu ylizden en optimum , en iyi ayinm ve en hizli yéntemi belirlenmeye
calisacagim .

4 — yontemler Salvia bitkisinden iki farkli tiir toplayacagim ve bu farkl tirler methanol ve aseton ile ekstrasiyon
yaptiktan sonra fenolik asitlerin ve flavonoidlerin belirlenmesi igin iki farkli kromatografik yontemleri ile
kullanacagim : 1- Nano sivi kromatografisi( Nano LC-MS / MS ) , gok yilksek hassasiyet ve segiciligi olan birgok
uygulama igin kullanilan gugli bir tekniktir. Nano LC sit i kiiglk drnek i iyle calisabilme , yiksek
hassasiyet ve gok diisiik tayin sinirlari gibi bir gok 6nemli avantaja sahiptir . nano LC - MS / MS son zamlarda
analitik kimya ana bilim dalinda daha gok iyi bir kromatografik ayirmaya imkan saglayabilmesi igin en gok
kullanilan yontemlerden biridir . 2- Ultra performansli sivi kromatografisi ( UPLC — MS / MS ) : ayrismanin
kalitesini etkilemeden etkinligi ve hizi Gnemli miktarda arttirarak 2 ym'a kadar partikiil boyutlarindan
faydalanabilen ve 15,000 psi'ye kadar olan basinglarda galisabilen HPLC'nin en son versiyonudur. + Tandem
kiitle spektrometrisine (LC-MS / MS) bagl sivi kromatografi, tarim triinlerinde birden fazla kalintinin iz
seviyelerini ayni anda dlgmenin en gii¢l yoludur. Anticksidan aktivitesi belirlenmek igin iki yontem kullanilabilir :
+ DPPH (organik bir radikalle antioksidan reaksiyon) « ABTS (organik bir katyon radikaliyle anti
reaksiyon).

5- Galismanin genel yapisi Onséz : Birgok L bitkileri, 6nemli potansiyel ikincil
aktif bilesik kaynaklari olarak gosterilmistir. Salvia tirleri, S. amplexicaulis, S. austriaca, S. forsskaolii S.
glutinosa, S. nemorosa, S. officinalis, S. pratensis, S. sclarea, S. stepposa ve S. Verticillate . S. officinalis en
cok galisilan adagay! turiidiir. Rosmarinik asit ve fenolik diterpenlerde, giiglii antioksidan kapasiteye sahip ana
bilesenler olarak rapor edilmistir. Onceki yapilan : Onceki bazi Salvia tirler ve bunlarin
antioksidan etkinliginden fenolik asitler ve flavonoidler belirlenmesi farkli yéntemler gosterilmistir. Ornegin:
Poliphenolic characterization and chromatographic methods for fast assesment of culinary salvia spiecies from
south east europe: Bu galismada hizli bir analitik yontem gikarma, Karakterizasyon ve adagayi biyik polifolik
bilesenlerin élgllmesi gelistirilmistir. A new method for measuring thyroid hormones using nano-LC-MS/MS :Bu
calismada, iki kilit THs, tiroksin (T4) ve 3,3 *, 5-trilyodotironinin (T3) disik konsantrasyonlarinin élgtilmesini
saglayan bir nano-LC-MS / MS yontemi gelistirilmistir . Yontem yumurta sarisi 6rnekleri ile test edilmis .
Yontemin maksimum hassasiyetini elde etmek igin diisik bir akig hiz1 (300nl / dak) kullanmislar . stelik ben
calisacagim konuda gelistiren nano LS MS/MS ve UPLC MS/MS yeni yontemlerle salvia bitkisinin lizerinde
analizler yapacagim. Geregler ve yontemler : salvia bitkisinin metanol ve aseton ile ekstraksiyonu , ondan sonra
nano LC MS/MS ve UPLC MS/MS yontemi ile salvia bitkisindeki bulunan anti larin tayini . ondan baska
kullanilan yontemlerin gelistiriimesi ve validasiyonudur.son olarak, salvia bitkisinin biyolojik etkisinin
incelenmesidir. Beklenen sonuglar : salvia bitkisinin en iyi hazirlama yontemi segmesi ve saflastinimasidir.
Hazmanan saliva bitkisinin bulunan antioksidan bilesiklerin nano LS MS/MS ve UPLC MS / MS yontemi ile

I ve -ayu |c|n yonlemlenn i ve yontemin iyonudur Salvia bitkisinde
bulunan bilesiklerin Ar i inin b ir. Salvia bitkisindeki antnoksujan maddeler
i olarak kullar

6- galismanin akademik katkis| Calisma alani ne olursa olsun yapilan ve yapilacak herhangi yeni bir proje
mutlaka bir faydasi vardir ama bence fen bili inde ve saglik bili i y apilan daha 6nemli ve
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onlara daha 6nem gdstermek lazim ¢iinkii bu alanlarda yapilan projeler insanin sagligina yaralidir ve gok biiyiik
bir 6nem tasir . Sectigim konuyla ilgili birgok galisma vardir ve ben salvia bitkilerinden iki farkli bitki yemenden
getirirecegim ve o salvia bitkinin Gizerinde deneyler yapacagim ¢iink( bu bitki dnceki calismalara gére
antioksidan bilesiklere zengin bir bitkidir . ayrica bu bitki antikenser olarak kullanildigini belilenmistir ama
heniz insan Uzerinde uygulanmamistir bu yiizden ben bu konuda galigmak gok istiyorum. Neden salvia bitkisin
( ada gayi ) izerinde galismay tercih ettim ve bu konuyu neden segtim : + Salvia tiirlerinde bulunan fenolik
asitlerin ve fl in nano - sivi i / kiitle spi i (Nano — LC MS / MS) ve ultra sivi

i / kiitle spektr i (UPLC ) yontemi ile karakterizasyonu ve tayini. Kullamlacak bu
yontemlerde gok geligsmis ve yeni bir cihazlar ve ve y- 1 i
, gelistiriimesi ve validasiy belirlenmis . dolayisiyla , bu yo in i ine ve
optimum hale getirebilmesine bir katkida bulunur . Salvia turlenn iceren Anhuksmanlann aktivitesinin
belirlenmesinin sebebi : salvia bitkisindeki bulunan bu anti ) olarak kullanilir yani
kanser ledawsnde kullanilabilir ve Kanser hii inin viicutta yay katkida bulunmak hatta
kanser hii vey . onun igin bu bitkide antioksidan bilesiklerin profili ve
belirlenmesi kullamlan en |y| ve en gellsml; ycntemler segmek gereklr

1- Suvi Ruuskanena , Bin —Yan , Hsua Arttu Heinonenb , Minna Vainioa Veerle , A new method for measuring
thyroid hormones using nano-LC-MS/MS , Journal of C 2018.2-D
Nardielloa Clelia Prattichizzob Maria Teresa Rocchettic Loreto Gesualdoc Diego Centonzea , Nano-LC-MS/MS
for the identification of proteins trapped in sorbent cartridges used for coupled plasma filtration-adsorption
treatments of healthy , Journal of Pharmaceutical and Biomedical Analysis , 5 January 2017. 3- Yuxiong,
Huangab Adeyemi ,S. Ade[eyeab Luuan Zhaoab Anuaxldanl response of cucumber (Cucumis sativus)
exposed to nano copper i via LC-MS/MS , Food Chemistry , 1 January
2019 . 4- Kazuo Y . Atsushi , A method for quantification of serum tenascin-X by nano-
LC/MS/MS , Clinica Chimica Acta , 1 August 2016 . 5- Yuan Zhang , Xing Li Zhezhi Wang , Antioxidant
activities of leaf extract of Salvia miltiorrhiza Bunge and related phenollc constituents , Food and Chemlcal
Toxicology , October 2010 . 6- Mohammad Esmaeili , Ali Sonboli , Antioxidant, free radical
of Salvia brachyantha and its protective effect against oxidative cardiac cell injury , Food and Chemlcal
Toxicology , March 2010 . 7- Camilade Campoa ,Priscilla Pereirados ,Santosa Tania , Maria ,
Nanoencapsulation 01 chia seed oil wnh chia mucilage (Salvia hispanica L.) as wall matenal Charactenzanon
and stability , Food Cl . 2017 . 8- Vassiliki G.Ki , Goran T bl
\Nikolicb Alexandra , Phymchemmal profile of Rosmarinus officinalis and Salvia officinalis extracts and
correlation to their antioxidant and anti-proliferative activity , Food Chemistry , 1 January 2013 . 9- Cuneyt
Dincera , Ayhan Topuza , HilalSahin-N Kubra , A ive study on phenolic composition,
antioxidant activity and essential oil content of wild and cultivated sage (Salvia fruticosa Miller) as influenced by
storage , Industrial Crops and Products , September 2012 . 10- Je-Ruei Liua Guo-FengChenb Hui-Nung Shihb
Ping , Enhanced antioxidant bioactivity of Salvia miltiorrhiza (Danshen) producls prepared using
nanotechnology , Phytomedicine , 25 January 2008 . 11- C kovikj , 1- P ization and
chromatographic methods for fast assesment of culinary salvia spiecies from south east europe , Journal of
chromatography A , (2012 ) . 12- Vaida Sulniute” , Audrius Pukalskas, Petras Rimantas Venskutonis ,
Phytochemical composition of fractions isolated from ten Salvia species by supercritical carbon dioxide and
i liquid { thods , Food Ci y, (2017 ) . 13- Eirini Sarroua,, Stefan Martensb,
Paschallna C I Hellenic Agricultural O DEMETER , 3- Metabolite profiling and
antioxidative activity of Sage (Salvia fruti Mill.) under the infl of and harvesting period ,
Industrial Crops and Products , (2016 ) .

Segtigim konuyla ilgili birgok galisma vardir ve ben salvia bitkilerinden iki farkli bitki yemenden getmreceglm ve
0 salvia bitkinin {izerinde deneyler yapacagim ¢iinki bu bitki 6nceki gore
zengin bir bitkidir . ayrica bu bitki antikenser olarak kullanlldlglnl belirlenmigtir ama heniz insan uzermde

uygulanmamistir bu yiizden ben bu konuda galls: ok istiy ve slzm y yeni bir sey
im ingallah ve ini blllme msanhga fayda saglayacak yeni bir sey ekley iz ve boylece
yeni bir sey icat etmis oluruz . onu igin ve destek i igin burs gerek ve ben

TURKIYE disindan baska bir (ilkede doktora yapmak istemiyorum ¢iinki TURKIYE'ye ¢ok sevdim ve misliman
bir Ulke oldugu igin daha tercih ediyorum . bunun diginda , Yemen'de savag oldugundan durum pek iyi degil ve
ben yiksek lisan bitirip yemen'e dé doktora gim . bunun igin burs kazanmam gerektir ve
sizin /la hayalimi gerg: irebilirim . Yaptigim yiksek Ilsans tezme gore antioksidan bilegikler fenolik
maddeler ve flavonoidler gibi en gok dikkat gektigim sey bu olarak kullar . onun
igin bu konu Gzerinde devam etmek istiyorum . salvia bitkisinin antioksidan maddelere zengin oldugu igin ve
antikanser kullanilabilmesi igin bu bitkinin izerinde analiz yapmaya karar verdim . kendimi gelistirebilmek
amaciyla ve bu konuda daha bilgi sahip olabilmek igin doktora yapmam gerek glink( eger doktora yaparsam
ozelltkle bu konuda blrkar; proje yapabllmm ve yeni bir sey | lcal edebilirim . Ustelik bu salvia bitkisinden
ar iin k y Gok yeni ve en gok kullanilan bir

] ir . son kanser asin derece ve gundan gune hastalik orani korkung bir
sekilde artiyor , kansere ihtimali i igin veya igin 6nemli kullanilir .
onlardan bir tanesi SALVIA bitkisidir bu yiizden ben bu bitkinin Gzerinde calismak istiyorum ve umarim ki
calisacagim konu ve yapacag@im analizler kanser hastaligin tedavisine bir katkida bulunmus olurum ingallah .
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Early Self-detection of Skin Cancer ( Melanoma ) By using Image Processing in Matlab and Android Environment

1.1 Overview Melanoma is a type of skin cancer that is very serious and appear on a part and can spread to
other parts of a body. it is linked with skin exposure to ultraviolet (UV) light. it is typically first noticed as a new
mole or changes happen to an existing one. The mole may appear large and irregular in shape. Some may have
multiple colors or be itchy or bloody. Globally, in 2012, melanoma occurred in 232,000 people and resulted in
55,000 deaths. In order to reduce the dangers of melanoma, early detection is needed, unfortunately only highly
trained expert can diagnose melanoma, and diagnose is done by examining the skin using special equipment.
This make the task of detection costly, and losing time. Dermoscopy is one of those methods with high-resolution
imaging of the skin which reduce the reflection of the skin surface allowing the experts see deeper to the skin
structure. This required specially highly trained expert clinicians. However, the accuracy of the diagnosing
process is based on the trained degree of experts. The number of registered dermatologists in Middle East &
North Africa is rare, also highly trained expert clinicians, which make the strongly serious deadliest cancer out of
catch. Problem Formulation There are extensive needs to look for portable and easy owned tools which allow
inexpert clinicians, and even normal people to diagnose the skin cancer (melanoma) in its early stages which
help in treatment field, traditional approaches are so costly and depends on highly expert doctors and advanced
equipment. | have motivated to make this project for trying to solve this thorny problem. 1.4 Project Objectives
The main objective of this research is to build an expert system (pre-trained) ,buy building: 1. A computer based
system. 1. Portable system (Mobile based).

Project algorithm 1- Acquisition of lesion image 2- Enhancement of lesion image 3- Restoration of lesion image
4- Segmentation of lesion image 5- Feature extraction of lesion image 6- Classification of lesion image This
expert system is trained using large dataset of dermoscopy skin lesion which is up to 1000 lesion images, the
variety of automated image processing technigues is used. Acquisition of lesion image is used to get the lesion
image. Enhancement process is needed to improve the lesion image to fixed, standard, and suitable size,
resolution, and contrast by using various suitable algorithms. Restoration process is needed to improve the
lesion image by reduce noise (among hair), by using image processing restoration algorithms such as (Median
Filtering). Image enhancement, restoration algorithms such as Wiener algorithm, resizing. and contrast
adjustment algorithms are used. Segmentation process is needed to segregate the suspicious part (mole) from
the image by using of segmentation algorithms such as (Otsu's Thresholding method, and Morphology operation)
to get the part of mole only to be feature extracted, in feature extraction we have done tow models the first is
simulation for the human diagnosing which is ABCD (asymmetry, border, color, and diameter) rule, the second is
based in Color feature of the Image (color moments) and Gray Level Co-Occurrence Matrix (GLCM) features
(entropy, energy, contrast, and homogeneity), Those features are used in classify the image using Neural
Networks. Artificial Neural Network algorithm used is (Error Back Propagation algorithm) for training diagnostic
system using (ABCD features or texture and Color features) as input data, this algorithm keeps training the
diagnostic system until it achieve or near to desirable classes or categories (Normal mole, and Melanoma).
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Two automated diagnostic systems will be provided, for deskiops and portable devices that work with Android
OS, firstly a literature review is provided containing a medical background for skin cancer, the medical approach
that | simulated, and overview of the project and its technologies to set some foundations for automated
diagnostic system. After that full analysis and design is provided for the project. The main goal of the project is to
have some novel methods for all project stages and finally have a typical model that can differentiate between
the normal mole and melanoma. For the classification phase a model is established, this model is based in ANN
and | have chosen back propagation algorithm. The Classification model is an optimal produced neural network
that is trained using back propagation algorithm. We said optimal model because back propagation calculate the
error between actual output and the desired output then try to match them as possible, the matching is done by
altering the weights based on this error difference that has been calculated. This classification model has an
accuracy (95.48 %) of training and testing the neural network model by using the dermoscopy dataset images
that is up to 1000 lesion images. The classification model that has used for android application is trained using
MATLAB with using only the color features that present the appearance of the lesion image and then converted
using a MATLAB tool to be used as library in other environment. This classification model has an accuracy (94.17
%.) of training and testing the neural network model by using the dermoscopy dataset images that is up to 1000
lesion images. Although the accuracy of diagnosis in the previous works was less than (90%), this model will rise
the accuracy of diagnosing.
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Uddin, “Image Processing for Skin Cancer Features Extraction”, International Journal of Scientific & Engineering
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International Journal of Scientific Engineering and Research (IJSER), Volume 3 Issue 6, (June 2015). The
Melanoma Skin Cancer Detection and Feature Extraction through Image Processing Techniques. 4. Dr.
S.Gopinathan, S. Nancy Arokia Rani, “The Melanoma Skin Cancer Detection and Feature Extraction through
Image Processing Techniques”, International Journal of Emerging Trends & Technology in Computer Science
(IJETTCS), Volume 5, Issue 4, ( 2016). Computer Aided Melanoma Skin Cancer Detection Using Artificial Neural
Network Classifier. 5. T.Kanimozhi , Dr.A Murthi, *Computer Aided Melanoma Skin Cancer Detection Using
Artificial Neural Network Classifier”, Singaporean Journal of Scientific Research(SJSR), Journal of Selected
Areas in Microelectronics (JSAM), Vol.8.No.2 2016 Pp.35-42, (2016). Image Texture Feature Extraction Using
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Thus such kind of positivity has boosted my confidence further and | am highly satisfied with the decision | have
taken. Moreover, getting a master from another country will boost my cultural experience. Also my family fully
supports my choice for Turkey being my preference for graduate studies. All these reasons put together make
China an ideal place for me to do my Master's degree. My Targets : Upon the completion of my master degree,
my plan is to get a doctorate degree, postdoctoral study and then going back to Yemen to work as a tutor in the
university in the field of Information Technology, and computer's related engineering topics. It is worth of mention
that the universities and the colleges in Yemen are suffering from the scarcity of academic staff in the field of IT
in general. Being as a tutor in the university will help to build a younger generation that will be able to innovate
and make our country within developed countries classification. In addition to my strong ambition, motive, and
hardworking nature, should | be fortunate enough to be offered a chance of continuing my graduate study in a
suitable academic environment with expert professors and well- established facilities like Turkey. Concluding it,
with high hopes | believe this letter will receive your favorable consideration and | will be happy to provide any
additional information you may need. | look forward to receiving your reply.
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