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1999 G°l c¢k Depreminin Avcéelar B°l
B°l gesinde Uygulanan Zemin Kyil eck

l kel AApmeki wecel ''rgkan
1I,(nKaat Y¢ ksek Mg-mailisiglpteklmrm@agmail.cemw c é 1 ar . E

2Kstanbul Gelikim !niversitesi, -mildyeusah@gelisimledusre Mi mar| ék Fak.
¥zelt¢g;rkiye topraklarénén %936 ¢ aktif deprem b?°
yézy@®lghgme ze kadar , Mar mara b°l gesinde Kstanbu
34 yekecé deprem meydana gel mi ktir. Son deprem
1999 depr emi G°lc¢k merkezli olup Kstanbul il
can ve mal k a&&ynbaé nréend eyna kaalnmuakst u r . Bu deprem yar
hasarl ar nedeni yl e m¢ hendi sl ik a-éséndan yéke
°nemli bir yere sahiptir. ¢tal ékma kapsaménda |
°czellikleri vV e daha °nce ldiuj er -at @kmat macéel a
incelenmiktir. Bu kapsamda Avceéelar il -esinde
ol duju -alékmal ar g°zden ge-irilmiktir. Ama -

hangi zemin iyilexktirme y°ntemlerd.i ve deneyl er |
TBDYi ncel enerek yeni gelen d¢zenlemelerin uygul
Bekl|l enen Mar mar a depr e mi hakkeéenda goer ¢kmel er

yakanmamaseé i -in al é@&nmaseéSogneur-etkae ne ltdeed be dil leen a k
tesbitlerden biri, depremde hasd ar én sadece zemini sorunl u al a

yerl ekime ve yapélakmaya uygun al anl arda da ol c
hasarl e veya hasarséz yapél ar arasénda baze b
s

kalitesinin d¢gkekl ¢] ¢ asneabze bhiiyrl eg ehra-seakrt igro.r dYea peé |y
bet on kalitesi, zemin b¢yeéet mesi, bina k at S
irdel enmel i dir. Avcelar il -esinde seveéel akma,

tehli kel eri belirlenip riskleri édanral t mal & ve

Kent sel d°n¢kegm uygul amal aré héz kesmeden deva
getirilmelidir. Yeni d¢zen sék yerlekim ve -o0Kk
ederken ka-acak ve barénacak yer ol madéjeé i-in
yaralanmahr ve can kayéplaré yakanmaktader. Bu hus
topl anma al anlarénén yetersiz olduju kanaatine
Mustafa Kemal Paka mahall esinde sadece 1 adet
i ni versite mahaslonesdlnalrea k3 Yeakniel kwet mahall esi nc
topl anma al anéenén bul unmaseé veri ol ar ak al an
sermektedir. Var H&] ena&l ggréd ¢ g eme bGoyvied sosyal n
korumaméz gereken s¢re- i -epliasnmalealdeeméanredm ol ma s
sosyal mesafenin kesinlikle korunamayacaj é, s al
da artacajé ihtimald:@i de g¢ndeme gel mektedir.

topIanma al anl arénén olduk-a yetersiz kal déj é

hazr | ekl & ol mak adéna bu alanlarén artteéereéel maseéeé

Anahtar Kelimeler:1 7 Ajustos 1999 dep
zemin ilikkisi, zemin iyilex
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19962 019 VYeéell are Araseénda Y¢regrl ¢kte o
Haritalaréna G°re KérkehirY&pénder ke
Mal i yet Hesaplarénén Karkél akt

Ul ak Emre' EAAmsl aMicel !'reékan
'Dirgé¢n Knkaat Turizm Doj al gaz T-mdilslasen@eerdstan@niecom Lt d. kti . Knk
Kstanbul Gel i kim | niver sikKnreksa at-maigeusatf@gelisinledurre Mi mar | ék Fak.
¥zeTlt¢rkiye deprem a-éséndan ol duk-a aktif bir b

yapélarénda depreme dayamdlklitesed!l maegér de rveek nyeékkté

b¢yéek ol an depremlerin meydana gel mesi, bu

al a

T¢rkiyedde depreme dayanékl e bi 945 tasaréméndak

yél eipd&ki ye Deprem Haritalar
mahall el er deprem risk séne
derecelerineg® r e bina tasarémé yap
dejikiklik g°stereceji zZ a
ama-lanan; bi nanén, de
i kte ol maséd
ektedir. Bu
r KOs iylé-l esid
ce deprem b?°
e Teriker Heanr i t
iril mi ktir.
arenéen spekt
u

a

n

t

em
f

= @
mlmmml

- —~+

p [
Bu rijitlik
K i m

-0 —

é
el e
3.derece dep
tyrned |éidgpliegnrileliky e B
al ivme katsayélareée ile

I—‘:m(\
® o n =
D q —

1. der eccleu kdue pree m2 W19 geasdigtndaykd s éspekt

I3 <Lva—r—aQ-

QD DT DD
- — =S/ -~

hes®8bé aynapéldmé@wtuén usunda, AFAD ¢zer
Me KI - esi Kayabaké Mahall esindeki bir p
Aubcad programénda mi mar.i tasarémé yapéel méx
statik -°z¢;mlemesi yapél méxkxtér. Bu -°z¢
Excel programénda tablo haline getirilerek
Kk--Adak Ve yder eli sRael er ©O6inden a n birim
mal i yetlere ul akél mékter. Deprem k seénef
TBDYbdde s al i vme kat sa r

sénéfl ar e
Bul unan

yél a
retdaeyéel acpr&ktgal pélkmaya
6dan

r
[0}
|l ara g°re 1996
y

c< S
BQJ

ebde depremin binalara verdi
rijit ya

mlara g°re yapélmaya bakl anméxkt ér. Bu

yana depr e
]

i
r yvyapél masé adéna gelikmeler ol duju

niodl-ektur wlemaséeéy
teBlikea g°re ayr él
mieFrae mal i yetin
edi |l memel i di

r.

aye olukacak
beraberinde
aliyetin art m

r al

s al énarak i ki ayré durum i-inde b°l gede

ind

Il ar

bér akmasé

b a «

h

Anahtar Kelimelerd e pr em, spektr al i vme katsayéseé, Kéer kel
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Cyclic Voltammetric Detection of a Food Dye: Sunset Yellow at Ni
Nanoparticles Decorated Graphite Pencil Electrode

Serkan Karakaya®

'Department of Chemistry, Faculty of Science and Arts, tanakka
E-mail: skarakaya@comu.edu.tr
ORCID ID: 0000:00026401-3295

Abstract:

Food safety receives great attention due to its crucial role in human health.
Synthetic dyes have been extensively used in food products due to their advantages
such as low production cost, excellent water solubility, charming color uniformity,
as well ashigh stability to oxygen, pH, and ligiit]. A synthetic azo class dye,
Sunset yellow (SSY) has been widely applied in preparation of foods to make foods
more attractive. However, it has been mentioned that dietary exposure of SSY
alters the neurobehaviokaand reproductive parameter@]. Without fail, SSY
content in foods must be accurately monitored and the determination of SSY in a
fast and easy way is importajdf]. In this study, electrochemical determination of

a food dye, SSY was performed at Niaparticles decorated graphite pencil
electrode (NiGPE) by cyclic voltammetry (CV). Ni nanoparticles
electrochemically deposited on GPE by CV. Electrochemical and surface
characterizations of the bare GPE and-GIPE was performed by recording
electrochemial impedance (El) curves and scanning electron microscopy (SEM)
images, respectively. The obtained EI curves showed that charge transfer
resistance significantly increased compared with bare electrode. The recorded
SEM images also indicated that Ni nandjEles were successfully modified onto
GPE. Significant parameters such as cycle number during the modification process
and pH were successfully optimized. Optimum conditions for these parameters
were found as 10 cycle and pH 7.0, respectively. The C\bmesp of increased
concentrations of SSY at -RIPE were recorded under mentioned optimized
conditions and the calibration curve obtained from the CVs was drawn. Significant
analytical parameters, linear response range, detection limit and sensitivity were
calculated and determined as0:500 00 OM, 0.52 OM, 0.089 OA/ OM.

References:

[1] X. Chen, K. Wu, Y. Sun, X. Song, Highly sensitive electrochemical sensor for
sunset yellow based on the enhancement effect of alumina microfibers, Sensors and
Actuators B: Chemical, 2013, 185, 5836.

[2] T. Tanaka, Reproductive and neurobehavioral atéfedf sunset yellow FCF
administered to mice in the diet, Toxicology and Industrial Health, 12, 1996, 69
79.

Keywords: sunset yellow fcf, food analysis, Ni nanoparticles, graphite pencil
electrode, electrochemical sensor.
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Biyomedikal Uy gul amal arda Kull anél mak Amac
Mi krokerit Antenler | zerine Bi:I

G¢grtay Sezay Gegrsoy

Kstanbul Ar el I n-Miveasl &leska kg letket stiioml likékk kM¢rhiekn di s 1 i ] i Bl ¢ mg¢
E-mail: gurtaysezaygursoy@arel.edu.tr

¥zeG¢negmegzde biyomedi kal uygul amal ar sayesinde;
kalp ritminin izlenmesi, zararl & al ékkanl ékl ar
sinyallerinin ve kas hareketlerinin izlenmesi, meme kanserinin tespit edilmesi gibi

i nsan is-ajn éhaéy at i derecede °nemli faaliyetler s
yapélan -al ékmal ar ile birlikte bu faaliyetler
cihazlar sayesinde kabl osuz ol ar ak ger -ekl ek
hastal ékl arénkdlexyhi yiapieh a dialhdai J i ortaya - ékme
haberl ekmenin en °nemli par-al aréndan biri ol
yerlektirilerek veya késa mesafel.]i biyotel emet
hari ci cihazl ar arasemdaokabli osubkzarhalkbebil gamedis
uygul amal ar i -erisinde kull anél abil mektedir.
d¢zl emsel ve d¢zl emsel ol mayan y¢zeylere uyuml
teknol oji si il e sretilebil en yapnéda ol acak K €
bi yomedi kal uygul amal ar da kull anéméné kol ayl a
kriterlere uyan ve yaygén bir «kekilde kull anél
mi krokeri-t antenlerle biyomedi kal sistemler ol
kapsaméndraOKlesretmlakntenlerln, bi yomedi kal uygul
iszerine l'iteratg¢rde apél mecx -al ekxmal ar i nce
sunul muktur . Biyomedikal uygul amal ar ¢zerine ya
anten dizisi, gelenlefktseblandtlkdrﬁirntygaetng,srelanytaemla,, UWw
gi bi tekni kler kull anél ar ak sretil mi ktir. ¢ al
uygul amal arda mi krokeri't anten kull anéméneéen, -
kolay, daha héezlé ve dahmékuétanéexkl é hale getir
Anahtar Kelimeler: mi kr oker it anten, geni K bant , bi yome

biyotelemetri.
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4-( Desi l oksi) Benzoi k Asit Seéveée
¥zelli klerinin ve Kzomerl eri Ay
Kromatografi Y°%°ntemi I 1 e Kn

Birol, IFm@ék'h ®akapg Cankwziteam a®dnkurtaran

yel déz Tekni kEdqeliivieatsi Rakdl,t é=in, Ki mya B°Il ¢ mg¢, Esenl er,

E-mail: 19birol91@gmail.conffatihcc@yahoo.comhcan@yahoo.comkurtaran90@yahoo.com

ofD'X

roi
rm
el

I

¥zeSté:ve kristal kesaca kristal yapeéedaki katée il
ara faz olarak tanémlanabil mektedir. Seveé kris
gi bi sévénén bazé °zelliklerine ve molek¢l er d
ay’e anda sahip ol abil mektedir. Sevé kristaller
ve g°r¢nte¢l eme teknol oji si gi bi bir-ok alanda
kristal mol eke¢ll erinin y¢gzeyinde asidi k veya b
séwvd sk al mol ek¢l | eri araséndaki mol ek¢l | er ar
Y¢zeyin asitlik veya bazl ék derecesi séveée Kkris
belirlemede ol duk-a °nemlidir.

Gel eneksel gaz kromatografi si genel ol ar ¢
buharl akabil en bilekiklere uygul anabil mektedi
mineraller gibi maddelerin analizi geleneksel gaz kromatografisi ile
yapél amamaktader. Bu durumdan dol ayé bu tg¢r ma
ile ters gaz kromatografi (TGK)°ynt e mi geliktirilmixktir. TGK y?°
maddel erin fizikokimyasal anal i zi i -in yaygeén
uygul anabilen ve veri mi yé¢ksek ol an bir y°nt e
prensi bi gel eneksel gazakaoéenadalgiratemel itar kalyal
gel eneksel gaz kromatografisinde kromatografik
fazén ©°zellikleri bilinir, kull anélan -°9z¢ceél er
TGK y°nteminde tam tersi d u rrafikmkolan® z konusudur .
i -erisine fizikokimyasal czellikleri belirl ene
gi bi maddel er dol durul ur, kull anél acak ol an
bilinmektedir. TGK y°nt e mi ile analiz edilecel
°ziekleri, izomer |l eri ayerma g¢-1leri, faz ge - i
kolayca belirlenebilmektedir.

T GK y°ntemi nde sonsuz seyreltiklikte veya
-al éxkeéel abil mektedir. Sonsuz seyreltiklikte -al
-%z¢c¢ verilmekte ve adsorpsiyon Gibbs serbes;
asitik-bazl ek sabitlPerice, ®€ékél ki snt plar ametrel eri V €
enerji parametresi kol ayl ékl a belirlenebil mek
-al ékeéeldejéindari ne nazaran daha fazla miktarda
vV e dijerinde farkl e ol ar ak yézey al aneé vV e [
belirlenebilmektedir.

Bu -al ékma kapsaménda yapeél an deneyl er
ger -ekleéxlténumd dkapsaméerda if aralsledbagpol(aarBAECH , i
asetat (iBAc), etil asetat (EA);propil benzen (nPB),-propil benzen (iPB), etil
benzen (EB), klorbenzen (CB), toluen (T)) ve apolar (hekzan (HK), heptan (Hp),
oktan (O), nonan (N), deka), undekan (UD), dodekan (DD), tridekan (TD))

-0 zeéecel o eri kull anél deé. Deneyler 413.2 ile 423. 72
aral éklarla yapélde. Bu sécakl ek aral éejéenda {
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kull anélarak t¢gm -°z haglienl eirii mesmediamidle aleé ks
al ékonma diyagramlareée -izildi. ¢izilen bu spes
ge-i kK sécakl ékl aré belirlendi. Deneysel -al ékm
hesapl anan spesifik | e kostalme® zh agi neltekriil elkkud Im an é
parametreleri, etkin dejikim enerj.i parametresi
parametreler belirl epbésilAkséga Blewlzloakel asi t4
kristalinin bazé izomer seri Wxlels8°C ayérma g¢cyé
sécakl ek araiCéjaegmcdca®, 56@ri Gearl@eé¢ ZO0keledabOoce
olacak kKkekilde ger-eklextirildi

tal ékma sg{dPDecuhodk&sid) Benzoi k asit seveé Kkrist
ge-i K séecakl éjéna .sathGK yollndtugnui tielsepilteleidrillednien
sécakl éklarénén DSC ile bulunan faz ge-ik séca
¢izilen al ékonma dlyagramlaréndan -al ékma k a|
serilerinin d¢gzgen bir kekilde birbirinde ayr g
Anahtar Kelimeler:t er s gaz kromatografisi, séveée kristal,
izomer |l er ayeéerma g¢cyé
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Taguchi Met odu Kull anélarak Pl ast:i
Parametrelerinin Optimizasyonu: Oto mot i v Aydénl at ma Par
Bir Uygulama

Asl an Deni ZzBukBayeniZl an

‘Bal ekesir !'!niversitesi End¢ st r imaiMdehizadalikesrledufr i B° Il ¢ mg¢, Bal ek
AkKor Makine Kal eépGé&aMer Wez 14 rc K smaia laypdEnizburak@outlook.com

¥zeBu -al ékmada, Kstanbul 6da faaliyet glstere
firmasénén pyastéhi einjekgi goni J i ABC3 HL DRLPST
ot omobi l aydénlatma par-asénda ol ukan sretim
amaceéeyl a S¢re- parametrel eri optimize edi | mi K
kal épl aréndan -ékan par-ajbhamaséd stennl|l em okabi't
parametrelerinin (ocak sécakl éj e, enjeksiyon
Zamaneée vV e ot ¢l eme basénce) yaygeéen ol ar ak k
yontemlerinden biri ol an Taguchi Met odu il e of
Deney tasa@ mé nd a Taguchi édnin L27 ortogonal di zi si
Perf or mans kriteri ol ar ak mini mum 78.80 granm
Optimizasyon sg¢reci sonunda el de edilen opti mu
doj rul ama deneyleri,esplmpanarketerjl eksinyon bpkras
optimize edildijini ve optimum parametreler -
gram gi bi -ok k¢-¢k bir standart sapma dejeri
sahip ¢regnler el de edil dijJi gor ¢l megkt ¢or .
Anahtar Kelimeler: Plag i k enjeksiyon, ot omoti v yan sana
el emanl aré, Taguchi metodu, optimizasyon.
Girik
Plastik enjeksiyon, eritilmik plastik hammadde
getiril mesi i Kl emi dir Oed mjmok 9 ivy ovre Wwalnu yslaan ayri et
ve mont aj par -al ar éneé, i stenilen y¢gzey kalitesi
Literate¢grde i stenilen kalite dégzeyini yakal aya
prosesinin parametrelerinin optimize edil j i pek -ok =-aleékma bul unma
bunl ar araséndan ©°ne -ékan ve bu -aléxkxmanén a

paragrafta verilmiktir.
Chen ve ark. (2009) Taguchi met odu, geani yayel é
neural networks), varyans analizi (ANOVA: analysis of variance), genetic algoritma (GA:

genetic algorithm), ve DavideRletcherP o we | | (DFP) metodu yardémeyl a
pl astik enjeksiyonla kal épl amaepi oges apaxka@deat
v e ar k. (2011) BPNN yardemeyl a pl astik enj ek
optimizasyonu ve -arpeéeklék tahmini czerine - al ¢
plastik enjeksiyon kahEpl gpma -preéke ss¢pgr aompeti rnmg |:
(PSO: particle swarm optimization al goritm)

Al Kaabneh ve ark. (2013) plastik enjeksiyon kal
prosesi ve Taguchi metodunurbi i kt e kul |l anarak optimize et mey.i
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Kurni awan (2014) plastik enjeksiyon kal eéepl ama
optimize et mek amacéeyl a TaguRR$H0 , k BIPINaANn mé GIAa r «

Santhanakumar ve Adalarasgr?2 0 1 5 ) gri Taguchi tabanl é& yanet
based response surface methodology) kullanarak polipropilee Cam kompozitelerin
enjeksiyon sg¢re- optimizasyonu ¢zerine -al ékmeé
yardéeméyl ak me Kkjreok spilyacsnt ikal épl ama prosesinin op
boyutsal dojruluk optimizasyonunu ama-I|l améxl ar
y°nt emi (RSM) ,-PSvC khuilblraintar &M pl asti k enj eksi
parametrelerini pt i mi z e et meyi ama-1|l améxkl arder . Tian v
plastik enjeksiyon kal épl ama proses parametrel
optimize etmiklerdir. Gao ve ark. (2010 &mapl ast
model i kul |l anar ak proses parametrel eri opti mi
estetik kusurl ar én °ne¢ne ge- meyi ama-1|l améexl ar
fonksiyonlar (RBF:radial basis functions) ve GA kullanarak plastik enjekgion kal é€ép |l ama
proses parametrelerini optimize etmiklerdir. F e
Taguchi, yapay sinir ajl aré (ANN: artificial r
parametrel erini optimize et meyi ama-1l améexkl!|l ardeér
Bu- al ékmada plastik enjeksiyon prosesi il e ¢re
kalitesini iyilektirmek ve éeéskarta oranénée aza
met odl aréndan biri ol an Taguchi mMetddumsedamsgpn
Taguchi met odu, deneysel veriler ve optimizasyoc

Materyal ve Metod

Deney tasar émeé y°ntemleri; mat emat i ksel vV e [
y°ntemleridir. - a Kladarey komho & sy ek | &kruddéamet &@&s dmlr
deneylerin sonu-(iaaknhe&nl etdégedd]l mdej i kkenleri)
araséndaki i | i(Kloiprniimi zalsiyminen Mayigeén ol arak kul
optimizasyoangtintyemlegriy?nyemi (YYY)iRSMgsponse
Taguchi met odu, ve faktooriyel tasarém (factor
faktorl er il e yaneéet araséndaki il kkil er regr
modelleyd i | di kIl er i i -in optimum sonu- verebilirl el
belirlenen minimurrma k si mum defj er aral éj éndaki sonsuz say
dej eri bul abilir. YYY karesel i lmxdkell lee me if -aikn
uygundur . YYYdbnde t¢egm faktorl er ni cel deji kke
deji kkenlerin yanénda nitel dejikkenl erde ol ab

tem faktorler 2 seviyel i 03pMontgomeyd2613). ( ki rvanceée 1¢

Taguchi met odu i se matemati kste-hoimoalel S/yM)Y i oear
hesapl ayarak her fage®ryéeléni bataséedmkk émaki §i
Dol ayéeseéeyl a belirl «kreenrda f sakta® rdejJevi yel eei e dé&me
optimumdan ziyade optimuma yakén bir sonu- bul

yanét y¢gzey yontemine g°re en az sayéda kombin
y°nteml erden aemelrian® zbelrl idiij eirse®nsajliamrmasadeém
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Yani S/' N oranlaréna g°re en iyi olarak bul duju
maksi mum ol duj u, kontrol edi |l emeyen deji kkenl
-%z¢mlerdl Exm8da m¢gmke¢gn en az sayéda deney yaj
tasarémé el de edebil mek amaceéyla Taguchi met o
detayl ar é veril en uygul ama kapsaménda yaneét {
maksimumollmm s & i stenmektedir. Taguchi met odunda mak
yerine fAen b¢gyeéek en iyl (larger is better) i o
dejer ol abilecefji gi bi, maksi mum dejerné yaken
sajlamak i-in S/ N orané akajéda Exkitlik (1)6de
"W0 pTta e B— T¢ 1)

S/' N orané hesaplandéktan sonra her fakt°r seviy

(veya optimuma yakén) sonu- veren fakt°r kombir
Deneysel Sonu-Ilar ve Optimizasyon

Bu -al ekxmada kull aneél an veriler otomotiv y a
eki pmanl ar énén yapeéel déjBau biarl BC8dnemiansetamebilger - e k |
aydéenl at ma par - asé sreti mi el e al @énmécxk vV e or ¢
amacéyla proses parametrelerinin en iyilenmesi
Bu -al ékmaya konu ol an agwféedbhakmbhi pafllédseéemar bl t

kekliBIC3 I nner Lens Otomobil Aydénl atma Par

Kalite geliktirmeye y°nelik deney tasar émée - al

kapama kuvveti 4000 kN) olan enjeksiyoma ki nesi nde ger - ekl ekmi Kt

ger-eklextirildiji enjeksiyon makinesine ait g°
27
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kekiDlenzyl erin Ger-eklexktirildi]Ji Enjeksiyc

Enjeksiyon makinesinden -ékamnm&8CBal naee iLleasilod
probl em; istenilen kalite d¢gzeyinin sajlanamam
uyum sajl ayamamasédér. Ayné zamanda ¢régneéen yuv
kol ay keréleyor ol maxod masanlidar idi jtea mabriérn kal it
kayétl arda yer almaktadeéer. Hataleée ¢réen gorsell e

kekiHat&a.l & | r¢n GoPrselleri
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Bu kalite probleminin -2°z¢ mgparanetrgl€rinve $evieleriol ar a k ,
belirl enmicktir. Optimize edilecek enj eksiyon
akajeda Tablo 16de verildiji gibidir.

Tablo 1. Proses Parametreleri ve Seviyeleri

Ck 1 G1 NX SNJ|Birimi Seviye 1 Seviye 2 Seviye 3

holk1 {POI 1 °% 282 292 302

9y 2S1aAe 2y misaniye 4.4 5,4 6,4

«UNf SYS . Ibar 650 750 850

alt !'f Yl ¥ saniye 20 22 24

«0UNf SYS %l| saniye 5 6 7

Bu prosespar ametrel eri i -in Minitab istatistiksel
ol ukturul muktur . 5 fakto°or (her biri 3 seviyeli
Mi nitab yardéeméyla el de edil mi ket iark.ajBuw ad efradby} ot
veril difji gi bidir. ¥l -¢m sonu-1lareée kekil 46 te
°l -¢m fikste¢egreg il e ger-eklexktirilmicktir.

kekiAj e4.1 ek Fi kst ¢r g
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Tablo2.Taguchi Deney Tasar émé

Deney Ocakv Enjeksiyon |« G Nf S| Mal «ONf §1 €PNI

{ PO f%Ll Yl YP. Il aPy|Ama %l Y| y (gram)
No o . . .

(e (m/saniye) | (bar) (saniye) | (saniye
1 282 4,4 650 20 5 77,29
2 282 4,4 650 20 6 77,43
3 282 4,4 650 20 7 77,50
4 282 54 750 22 5 77,87
5 282 54 750 22 6 77,90
6 282 54 750 22 7 77,97
7 282 6,4 850 24 5 78,29
8 282 6,4 850 24 6 78,30
9 282 6,4 850 24 7 78,37
10 292 4,4 750 24 5 77,85
11 292 4,4 750 24 6 77,93
12 292 4,4 750 24 7 78,06
13 292 54 850 20 5 78,33
14 292 54 850 20 6 78,39
15 292 54 850 20 7 78,42
16 292 6,4 650 22 5 77,15
17 292 6,4 650 22 6 77,28
18 292 6,4 650 22 7 77,32
19 302 4,4 850 22 5 78,49
20 302 4,4 850 22 6 78,59
21 302 4,4 850 22 7 78,71
22 302 54 650 24 5 77,23
23 302 54 650 24 6 77,48
24 302 54 650 24 7 77,44
25 302 6,4 750 20 5 77,79
26 302 6,4 750 20 6 78,01
27 302 6,4 750 20 7 78,06
Deneme sonu-I|laréené °| - mekl laamaélényd kat earj.é ril régkn fh &l
czerinde oldujunda istenilen kalite d¢gzeyini v
ve ge-mikK istatistiksel analizlere g°re en az
gramaj e g¢azlearni nédre¢ nyleerr i stenilen kalite °zellikl
El de edilen wveriler i -in Taguchi metodu yardEéi
-al ékmasé da Minitab il e ger-eklexktirilmicktir.
Taguchianal i zine ait S/ N grafifiji goer ¢l mektedir.
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Main Effects Plot for SN ratios
Data Means

Crcak Sicakhdr  |Enjeksiyon Zamani Utiileme Basina | Mal Alma Zamani | Utlileme Zaman

37.850
37825 \f e—q f i/
w2 M

37.800

Mean of SN ratios

37775

37.750

282 283 302 44 54 B4 650 750 L [ 7
Signai-to-noiser Larger (s better

kekiTlagduchi S/ N Grafifji

kekil 46te verilen Taguchi S/' N grafijine g°re
parametrel eri ku kekil de’Claljieklsé ymink ziaman@&c ald. s
it ¢l eme basénceé: 750 bar, ma | al ma zamaneé: 20
faktor seviyeleri i -in dojrul ama deneyl eri ge
deneyl erine ait s ontue- | & er ialkdaijjéid a g iThaibdior . 3 Dojr
kombinasyon i-in 20 tekrar yapél méexteéer.

Tablo3.Doj rul ama Deneyl er

Deney |! EPNI | Deney |! € P NJI | Deney ' EPNJ Deney |! EPN
No (gram) No (gram) No (gram) | No (gram)
1 78,89 6 78,91 |11 78,96 | 16 78,96
2 78,86 7 78,96 |12 78,86 |17 78,86
3 78,96 |8 78,91 |13 78,94 |18 78,94
4 78,95 |9 78,92 |14 78,91 | 19 78,91
5 78,93 10 78,96 | 15 78,80 |20 78,80

20 adet dojrulama deneyinin ortalamasé 78,91 g
bul unmuxktur . B°ylelikle istenilen ajeéerléekta ve
tasarémé tamamlanméxkt ér .
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Sonu-

Bu al exkmada biriomamenén gpdeslamtma adksesuar|l
pl astik enjeksiyonla kaléeplama prosesinin para

¢tal éekmada ele alénan fakto°orl er ocak sécakl éje
zamané,) eme zamanédeéer . Bu girdilere karkel ek ©°|
Aj ér |l ék edhejaegr i7TnBi.n80 gram ol masé hedefl enmektedi
iy bilinen bir deney tasar é mé yent emi ol an
ortogonal di zi sine g°re yapélan 27 domhey sonu
sécaBlR€jemj eksi yon zamané: 4.4 m/saniye, st el em
20 saniye, et ¢l eme zamaneé: 7 saniye olarak bu
deneyl eri sonucunda ¢reé¢gnlerin ortal @5meamaj érl éj
ol arak bulunmuxktur. Sonu-1I| ar gePstermektedir K i
Taguchi metodu etkin bir kKkekilde kullanélabil i
farkl é perfor mans kriterlkriama-Ilie@ o @l iémwimaa syyeon

-al ekel acakter.

Tekekke¢r

-al Kioma Malki ne Kaléep San. Ve Tic. A. k. cret
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Retrografi k Elastomeri k Sens®r Kl e
Pereéezl ¢l ¢ énegn Goreéegnte¢ Kkl eme YOn

Burak Tanyeri®, Orhan Atila?2,B. Uj ur > Bée&rasky Yeél maz

'Ferat !'niversitesi Sivil Ha v a c é imaikbtaryeril@frat.kdokc ul u U- ak G°vde
Perat !'niversitesi Teknol oj i-mathtdnyeti@fieasedutrEl ekt ri k El ektroni
Ai sin Ot omot i wailSubanak@adlsin.com.tr A. k . , E

“Ai sin Ot omot i-mailSeayné.| nTaizc@a iAs.ikn..,c cEm. t r

¥zeBu -al ékmada mikron hassasiyetl:] YyéiézZey péeré
dokunma hissinden e sdilikoh enalzzmeddn repografk i yum bazl é
el astomeri k sens®°r i mal edi Il mi k ve AKSKN o0t omc
kapé kollarée ¢zerindeki isretim hatal arénén tes
sens°r yézey czerindeki p ¢ irdikied sonra gere¢nt ol ene
kamera yardéeméyla g°r¢nte¢ kaydedilip go°reéegnt ¢
edi |l mi ktir. Sonu- ol arak mikron seviyesindeki h
tolerans dejerleri i -erisinde olup ol madéjée kon
Anahtar Kelimele:El ast omeri k sens®°r, retrografik sens?®r,

Girik

Retrografik el astomerik sens®°r ; i nsan el i nden

yaptéejé algel amal aré yapabilmek i -in keetsarl anm

olarak tam transparan silikon ailesinden veya thermoplastic elastomer (TPE) ailesinden olan ve

sert !l ifji Shore A <cinsinden ifade edilen el ast

model |l eyen bir renk pigmenti tibegr dfoiylkanmasghdar
meydana getiren nesnenin boyale y¢zeyde yapte

fotojraflanép g°r¢nte¢ i kKl eme programé yardéméyl
getirmik olur [3]. Ygzedgephbregztegkey2ntem®bulum
y°ntemlerden bir tanesi yézey ¢zerinde mekani k
Son zamanlarda optik y°ntemler kull anél maya batk
-%z¢emlemelemtapnmasae akva@®r ¢l megkt ¢r . Opti k y°nt
olarak i kiye ayreéeleéerlar. Aktif sistemler baxkar:
-ékmaktadér[ 4,5, 6]. Akt if Sistemlerden Dbir tan
taraféndan yojunluktan y¢zey y°nelimini t ahmi |
-al eékmada anal i tik ol ar ak yanseét ma i Kl evi k u
-al eékxkmal arda genel yakl akeml ar , vy dnzgpaametikans é mas é
model |l eri ni kul l anar ak -%z¢ml eme yapmeéekt er .

aydenl atmanéen °zelliklerinin bilinip bilinmedi]
verirken, bir-ok mal zemeni n vanh et maSofnonkap§
-al ekxmal ar da Gol dman vV e arkadaxkl ar é yézey y a
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bilinmeyen I ineer kombinasyonu ol arak tanémlad:
de y¢zey normlaréné optimize etmi kK ve g°°ster mik

Birdii er genel yakl akém fotometrik sterio kull ana
g°re objeler; veézeyl eri yeniden yapélandeéejé i -
sterio ¢zerine yapeélan -al ékma9-hzle.n Bwe medk nak ér
avantajé «kudur yeniden yapélanma algoritmal ar €
©zzelikleri ile objelerin modellenmesine ihtiye
Retrografik sens®r kullaneéel déj e danbiuabjdnin i se se
yanséma yg¢gzeyini kapl ama materyal. devral acak
tahribatséz temas halinde bir nesnenin yanseéetmw
bahsedil en dezavntajl ar é msttadankuk dladn@&@mmiaal o aa
olacajéndan farkée aydéenlatma ve kamera ihtiya-I

IN

kekil R&trografi k el astomeri k sens®°rden a

Sens®r¢n Kmal at é

Sens®r ¢n i mal at é i -1in i1k karar , kull anél acak
yapénén -ekxkitld] ailelerinden olan silikonl ar,

i -in kullanélabilecek ©°zelli&rterdioll masé,Seel demhi
mekani k etkilere karké dayanémé mal zeme se-i mir
sens®°r ¢reti mi i -in platinyum bazlé tam transp
bilekenin beliftmas®rahkbardaekadeédtedmrnr i r mal zer
ol ukan silikon mal zemede kurumayé bakl at an B
yumukakl|l eéfJ éné ve kuruma s¢resini etkil emektedi
ol uktur ul amazZemea@dér [2a4dn asmmat s¢re i -erisinde kur
sertlik dejeri Shore A cinsinden 15 olarak ©°1I -
arttéreéeléersa karékém 30 saatte tam kurumaseéne

olarak °1-¢1l mektedir. Kurumaya bérakeéelan ortar
dolayé en ideal°beEBicakeérki olderna kdtaghmk & ¢2k3s ek s éc a
mal zemenin kuruma s¢resi kéeshbadmalkt a-ve haeal 8i
neden ol maKtsaedceark.l eéRBa Ckarékém vakum pompaseéns:
kabarcéekl aréenén dékaré ateél maséné sajlamaktadeéer
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Kar ékémén Hazérl anmaseé

¥ncelikle viskozitesi yéksek olpanhazkér | aknanak and
Se-ilen kaleéep sert plastik mal zemeden i mal edi
bérakabil ecek kaléep ayéra-I|larénén Kkull anél maseé
silikonlar cam y¢zeyl er ckenab &]] ido ki @l° sk teu rma kit er
kal éptan ayrélmasé g¢-lekmektedir. Sert plastik
Kar ékém harici bir kapta hacimce veya ajérl ek-
olan kalépta 10mmeknal del @P&rdagr ol ®daalkk sonra t
yé¢zeyde kurumaya bérakel éer. Tamamen renksi z c
i -erinden -ékarél madan ©°nce st yézeyl siliko
tamamen ékéek mesk grmeme kKtekbhdmea i1l e boyanér. Sen

bérakel déktan sonra kaléeptan ayrel ér.

Optik Sistem

Bu -alékmada el astomerik sens®°rden elde edile
end¢gstriyel kamera kulal aggeénimeka éél e Kbl t am®ltak
°nceden tasarl anan karanl éKk oda pl atfor mu i-
sajl anmext ér . El astomerin d°rt etrafénda far kil

kaynajé yerl edevrel makdeemésitgcyanma zamanl ar é

Tablol.Kamera ¥zelliklIl eri
Mar k as é FILIR
Modeli BFLY-U3

Frame Rate 41

Lens Mount C-Mount

Pixel Size 5,86 On
Resolution 1920x1200
Sensor Type CMOS
SensofFformat 1/ 1, 266

ADC 10-bit,12-bit
Chroma Color
Megapixels 2,3

Readout Global Shutter
Method

kekiKlar2zanl ék o«
Sensor Name Sony IMX249

G°re¢nt ¢ Kkl eme y°ont emi

Yapéel an bu -al ékmanén vyazeéel éemlar e MATLAB ©prog
olunan objenin y¢zeyindeki ayréntéelarén belirl
ter-evelerin standart sapmasé ahé&hmektear 3x8t drn
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sapma i-in kullanélani@emakemsdn dakide-n«rd eanwv € i
Al noktaseéndaki or tYdl aamm&ky & s@Endtakri mesk anmaderrd sap

Y —B % QA (1)

A -B 0671Q (2)

B u akamada gere¢ent gl erdeki ger el tel er, standa
belirginlekecejinden medyan aleéceée filtre kull
-ékartéel mék -er-eveler eikh ikll minketriekk. i kBui -g? EgHn
y°nt emi ol ar ak tem exki kl er i -1in sénef io-i (°
hesapl ayar ak, bu dejerin en d¢kegk ol duju dizil
kull anéel mékter .

Sonrasénda i kil.@ hal e getirilen -er-evelerde o
-evre ve derinlik gibi o zell ikl eri -ékarteéelara
hat anén yakeéen komkul ujunddki hpmitkasyel |-eervadeek ie yeemneé |
yé¢ksek yojunluklu piksel dej eri araséndaki f al
verilenbdiexietikeel:i hat aném iék éhkatyamjéwnn | kuokmkdid jug
piksellerin @keéehiyagPPsn®ulmekkdeip ket ki hatanén de
vermektedir.

Q -B dA@d 065 ©))

Byl ece her bir hatanén kendine ait ©°zellikIleri
i -inde kal ép klailrmadBu éa kkeonmatdrao |i setdeini | en ar al ekt
aral ékta ol mayanl ar ikaretlenerek hata ol arak &
Gor¢ntye¢e ikl eme tabanl é endegstriyel hata tespit
hezeder Bu éaépemadat eékmaek h-in CPU ve GPU bi
ger-ek zamanl é& -al éxkmaya uygun hale getiril mickt
ve 4 GB GPU vya sahip bir bil gi sayar kull aneéel m
Zamah&deéak hata tespiti yapél méekteéer .

Materyal ve Metot

Yapeéel an bu -al ékma AKSKN Otomotiv Tg¢rkiye fir
kol l arénéen ¢zerinde bulunabilecek mi kron boyut
hat al &€ pert-melkarié iany &@ratsar |l anméxkt éer . Bu kapsamda
ol ar ak °nceden czerinde hat a ol duj u tespit e
el astomeri k sens®r ile tespit edilip dijital:@
mat emati ksel olarak hata tolerans dejerl eri i -
edil ebil mekte ve ayréca hatanén kroni kliJi tesrtg
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Deneyin Yapél éxkeé

¥nceden hazérl anmék ol an elastomeri k sens®r¢n

czerine gelecek kekilde yerlexktirilmektedir. C
bakacak «kekilde platformun ¢zermrmi rkeenyae relneak tkierriilt
kaynakl ar é yerl exktirilerek el astomer pl atform
el astomer y¢zeyine °1 -¢m¢g yapeél mak i stenen pgér
ve dijitalize edil mi kK g°regokingg. MATLAB progr ameé &

Elastomer

mt celObj&
(parmak izi)

keki |l EBastomer kull anéemé

kekiPlardmak i zi objesinin elasomerik sens®°rde g°

kekil 4. il zerinde g°stadréeinlaemn h@an) gé€lrgntoegmer i £ adl
filtrelenmik g°re¢nteéeye g°stermekte ve (c) i se
Aray¢zen saj tarafénda bulunan ayar -ubukl are

kull anél makt adejeeriisntee nuiylgeunn eakyiakr | ama yapeéel abil m
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Bulgular

Deneyde ¢zerinde hata bulunan d°rt farkl & kape

sens®°rde tespit edilip, hatanén -evresindeki pi
farkle y°nden aydénl atélan hatanén olukturduju g°©
pixeller sayélarak hatanén z eksenindeki boyu
kaydedi | mi ktir. Be°ylelikle toleransl de] erllmardié ]
dejerlendirilerek ayeért ediciliji ortay konul mt

. -—
kekillb5 Hataleée kapé&ekoll.u eHat al & par-anén -°z¢;mg
Yapélan °| -¢mlerde hatalar el astomekarkeélsmaktléard
Al énan sonu-larda hatanén -evresi 76 pixel ol al
Ormmol arak verilmiktir. Bulunan pixel sayésé ve
-arpéldéjénda -evrenin mékroBucidef§iendaen 406] Om
k¢- ¢k ol up ol madeéj e kontrol edil erek par - aya

yazdeéer él mékt eéer .

0 4 i

keki2l. Matal é kapé kbkheki2l. 8atalé par-anén -°z¢m

Yapélan °I|l -¢mlerdelh@&tzeenén kpiexel -&lkamra&h méeikc & e
-evrilerek yorumlanméxkter. Bu °1 -¢mlere g°re h
belirl enmicktir.
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o R

keki3l. Ha.t al € kapé kol keki.l 310 Hat al é& par-anén -2°
Yapeéllan,ml erde hatanén pixel ol arak nicel °czel |
-evrilerek yorumlanméxkter. Bu °Il -¢mlere g°re h
belirlenmicktir.

keki 4. H8t al é khpki.koliliatal & par-anén -°z¢;mg

Yapélan °|l -¢mlerde hatanén pixel ol arak nicel |
-evrilerek yorumlanméxkter Bu °1 -¢mlere g°re h
belirlenmicktir.
Sonu- ve Tartékma
Yapél an -al ékxmada mi kron hassasiyetli y¢zey Kelk
ve | iterate¢re yeni gi rmeye baklayan el astomer.
neticesinde el de edilen sonu-1lar akajéya sérale
T Elag omeri k sens®°r¢n hazérl anmasénda platinyu
shore A sertlik dejeri 15 olan sens®°r i mal (
T Karanl ék oda tasaréemé ve imalaté yapeéel mékt e
T AKSKN firmasé taraféendan deneyserbgramdaf er ans
hat al e par-a ayérmada kull anél méxkteéer.
T 1. Par - adaki hat anén -evresi 76 pixel, 445 |
T 2. Par - adaki hatanén -evresi 92 pixel, 539
T 3. Par - adaki hiaxtealn,én37—0ev(~bmscb|66r3akp Ol - ¢l m¢ K
ol duju i-in OK olarak ayrél méxter.
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1 4. Par - adaki hat anén -evresi 81 pixel, 47 4
Sonu- ol arak mikron boyutlu y¢zey elasopariki kI i k1 e
sens®°r¢n olumlu sonu-1lar verdiji ve -al ékmaya ¢
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Abstract:

The Lesser Caucasus occurred from a complex regional evoldtiong the
convergence and collision of the Arabian and other Gondvekmved terranes

with the southern Eurasian margin. Garadagh-®Mo deposit is located west of
Ganja Province, just north of the Nagori@rabakh Region. Garadagh
mineralization is on@f the ore deposit of Lelkarabakh suture zone, which is an
important metallogenic province of the Lesser Caucasus.

The Garadagh ore deposit is located in the northern part of the Shamkir uplift, on
the southern and soutliestern edge of the Chanlibel aidje. Although there are
Upper Jurassic magmatic rocks around Gedabek district, the most common rocks
are Middle Jurassic aged rocks. During the period of volcanism, more than one
intrusion occurred in this region, therefore the magmatism of the region has
become quite complex. The main-bearing rocks of the deposit are secondary
quartzites formed by Upper JurassicLow Cretaceous granitoids and Upper
Bajocian rhyolite and rhyodacit&Ssecondary quartzites were brought into tectonic
contact with intrusiverocks through deepérult from the west.A large
plagioclase dioriteporphyry dyke with a thickness of-26 m occurred along the
fault in the Garadagh GiMo deposit.Strongly malachitization is observed along
the cracks of this dyke. The Garadagh-i@a deposit was discovered during the
former USSR in 1970980 thanks to the malachitization mentioned above. In the
Gedabek region where Garadagh mineralization takes place, there are different
types of mineralization progressing from porphyry to epither@altadagh Cu

Mo mineralization is also one of the important porphyry centres of this region.
Bajocian volcanic rocks and Upper Jurassiower Cretaceous intrusive rocks
intruding into these volcanic rocks assumed a role in the formation of
mineralization. As a result of the intrusion of diorite porphyries into the volcanic
rocks eventuated hydrothermal alteration and turned out into secondary quartz.
Also, the Fault where is located contact of AtaBékvyanka intrusive with Upper
Bajocian volcanic and mesamatic are a major factor in mineralization
formation.

Since April 2020, Azergold CJSC has started drilling operation in the Garadagh
Cu-Mo deposit has started. As a result of the investigation, two copper sulfur
minerals: chalcosinehalcopyrite, also ginificant amount molybdenite were found
intensively in porphyry mineralizatiofthe stratigraphic sequence of the region at
the time of subsurface exploration studies will be revealed more clearly and then
the reserve of mineralization will be calculatdd.addition to exploratory drilling,
exploration geologists of Azergold CJSC continue scientific researches to explain
the generation mechanism of origin and mineralization associated hydrothermal
alteration zones of the Garadag ore deposit in more detail.

Keywords:Azerbaijan, Copper,Garadagh, Gedabek, Porphyry, Lesser Caucasus
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Treatment of Leather Industry Wastetwaterby using Sequential
Pressured retarded osmosis (PRO)/ Reverse Osmosis (R@embrane
Processes and Bcoveries of Peegal O-25, Naacyl amino acid

Surfactans Ana Herbal Tannins from the Retentates

Delia Teresa Sponza

(DT,0006000240136186)
Dokuz Eyl ¢l Uni v er s EnvipnmenBakrgineersng DepartrgentfBadaz imt y , TURKEY
delya.sponza@deu.edu.tr

Abstract: The leather industry wastewaters has high COD, turbidity, pH,
conductivity, total solids (TS) suspended solids (8#)hate, chlorides, chromium

and colour. A prditration device was used with a 25 micron pore size cartridge
before PRO experiments. PRO membrane had symmetric

channels on both sides of the membrane ana wasmade from commercial cellulose
triacetate (CTA) This allowed for both the feed and draw solutions to flow
tangential to the membrane. The effects of different transmembrane pressures(1,2
and 3 bar) on theremovals of COD, turbidity, pH, conductivity, total solids (TS)
suspended solids (SS), sulphatéjorides, chromium and colour in the PRO
membrane system was studied. RO experiments were performed in a spiral
wounded membrane. The operating conditions were three different
transmembranes pressures (20,25 and 30 bar) at a feed flow rate of 50@ l&h an
temperature of 25 C. The maximum COD, turbidity, conductivity, TS, SS, sulphate,
chloride and chromium and colour removals were 90%,89%, 91%, 91%, 91% |,
88%, 90% 87% and 91% in the permate of the PRO at 3 bar pressure while the
removals of these pametetes varied between 98% and 99% in RO at a
transmembrane pressure of 30 bar. Permeate quality was determined and the
rejected streams/ retentates were reused for recoveries of Peretfal Kaacyl

amino acid surfactans ana herbal tannins. Théuefit of the RO can be used as
irrigation water while 34 g/l Peregal Q5; 43 g/l Naacyl amino acid ana 56 g/l
tanine were recovered from the RO retentate/concentrate.

Key words: Pressured retarded osmosis (PRO), Reverse Osmosis (RO) ,
recovery, retatate, Peregal @5, Naacyl amino acid surfactans ana herbal
tannins
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Treatment of Chemical Industry Wastewaters by using Sequential
GAC/MBR/ Reverse Osmoss (RO) Processes and Recoveries of Salt,
n-butanol and dichloroethane and Nitric Acid from the Retentate of

RO

Delia Teresa Sponza

(DT,0006000240136186)
Dokuz Eyl ¢l Uni v er s Envipnmeniakrgineeren@ DepartrgentBadazn mt ¥y , TURKEY
delya.sponza@deu.edu.tr

Abstract: Chemical industrial wastewaters usually contain organic and inorganic
matter in varying concentrations. Many materials in the chemical industry are
toxic, mutagenicgcarcinogenic or simply almost ndsodegradable. This means
that the production wastewater also contains a wide range of substances that
cannot be easily degraded. For instance, surfactant and petroleum hydrocarbons,
among others chemical products that d@ing used in chemical industry reduce
performance efficiency of many treatment unit operations discuss the current
wastewater treatment technologies in chemical industry. Because of the specificity
of their waste waters, the chemical industry are requieither improving the
existing waste water treatment processes or developing combinations of various
processes. At the beginning since the oilconcentration wag6@fhmg/l) an API

oil T Water separator was used. To the GAZDO some hydrophobic organids$s

and heavy metals such as Cu, Pb, Hg, Mn, and Fe were adsorbed. GAC density
and surface are®ET were 0,47 g/L and 1200, respectively while the carbon
mesh size was 1.8 mm. The MBR reactor consist of a 2,5 liter mixing volume and
1,2 liter settlip tank and connected to a membrane biofilter. The rediliy
biodegrabable COD, BOD and solvent /organic substances were removed under
aerobic biological conditions. A submerged PVDF hollow fiber membrane module
wasplaced to the effluent of MBR. The membizack a nominal pore size of 0.4
Om and a total s f.rTheantembraaer neodule ovés opferatéd7 4 m
under increasing fluxes of 6, 10 and 15 L/m2h on a 20 minute suction and 2 minute
rest cycle, resulting in a hydraulic retention time of 24 hours. Rfkehas 6 cm
diameter, 10 cm length and 2.4 membrane with 28,BMH permeate flux and 70

% recovery while 8,1 L/min reject water wasused as draw solution. The OLR in
the MBR varied between 1, 3 and 5 g COD /L m3. The MLVSS concentrations in
MBR and subspient filter were 3400 and 14000 mg/l, respectively. The oil
removal was 89% in API separator. The Cu, Pb, Hg, Mn, Fe, TSS and COD yields
were around 348B7% in the GAC. The COD in MBR/membrane rector were
67%and 73%, respectively. In the total MBRembraie system the maximum
COD, Cu, Pb, Hg, Mn, TSS, TN and TP yieldsvaried betweera®8%87% at an

OLR of 5 g COD/l.th The RO permeate exhibited 99,99% removal yields for all
the pollutant parameters given above. A first class quality waterdstected
whichis usefull in the irrigation of the reclamation lands. From the retentate of the
RO 123 g/l salt,18 g/l rbutanol and 19 g/l dichloroethane and 8 g/l nitric acid
were recovered.

Key words: GAC, Membrane bioreactor ( MBR), Reverse Osmosis (RO), Salt, |
n-butanol, dichloroethane, nitric acid, recovery, retentate
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Lyra Geomet r i Ka p s a-lRosam &wenifin Viakaurm e 1 n
Durumunda Kncel emes.i

Doj ukan Meadkesr UBu Dojru

'tanakkal e Onsekiz Mart Universitesi, ¢tan Mesl ek Y¢gksek
dogukantaser@comu.edu.tr

tanakkal e OnsekiFenEMarbti ylarti vrearkseil tt eessii ,, ¢tanakkal e, Tur ki
melisulu@comu.edu.tr

¥zeBu -al ékmada, v a k u-Rosed @vreminiyra deometiii nst ei n
kapsaménda incel enmi-Rkasieen nketkr idliarkaul,| amiéd satreikn
geometri alan denklemleri vakuthur umunda ol ukturul du. Ol ukturul e
yer dejiktirme vektor¢ kOotzMmi kolzamak ése biilrdif.onk
kokul |l ar altenda olukturulan modelin tam -°z¢m
kullanmadan alan denklemlerinden elde edildi. reLygeometride vakum

durumundaki EinstediR 0 s e n evreninin var ol abil mesi i-ir
vektor¢gnegn sabit ol masé gerektifi gosterildi
vekt°rg¢g wvarl éjénda Lyra geometri alan denkl em
kokuhuma sajlandéejé elde edildi. Metri k potan:
edilirken, b Zamana bajl e artan bir fonksiyo
potansiyeller ékéejéenda-Reas«nmyawyr ethemaalei LEirms
geometride ol ukt ude [EindeirR 0 sleynr ameg e d met rg° z °ne¢ne
al eénarak wuzaysal haci m, Hubbl e parametresi, s k
yavakl ama parametresi gi bi kinemati k nicelikler
yavakl ama parametresi v e akbk, bmbdelm kepfar amet r es i di
sabitlerin aldéje dejerlere g°re ivmel:i hezl a
hezl anar ak -%kebil en i ki model e de i zin verd
ol ukturul an model in zamanl a izotropi czel lifJi
geni kwleemsehear skal eri di kkate al é&narak el de ed
durumunda elde edilen Einstettho s en metri k potansiyell eri ve SO
gravitasyon teorilerindeki -al ékmal ar il e karK
el de edi |l eemedgon k- lvaer fgei ksel a-édan tartékel de.

Anahtar Kelimeler: Lyra Geometri, Vakum Durumu, Skaler Tensor Teori,
Alternatif Teori
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Abstract In this study, the EinsteiRosen universe in the vacuum case is studied
within the scope of Lyra geometfjrstly, Lyra geometry field equations is obtained

for EinsteirRosen metric in a vacuum case. Di spl acem
constructed model is chosen as function of cosmic time. Under this consideration,
exact solutions of constructed model are dedi from field without using any
approximation and/or restriction. It is shown that the vactsiate for Einstein
Rosen universe in Lyra geometry could exist in the presence of a constant
displacement vector. It was found that in the presence of a comitgthcement
vector, the conservation of the left side of Lyra geometry field equations is satisfied.
Metric potential s, U, were obtained as constan
dependent increasing function. Einst&osen line element in vacuum etds
created in Lyra geometry in the light of metric potentials. In Lyra geometry,
kinematic quantities such spatial volume, Hubble parameter, scalar expansion,
shear scalar and deceleration parameter is investigated for as EirRteian
metric. It is shavn that constructed model considering deceleration parameter and
Hubble parameter allowed in two models that can expand or collapse with
acceleration according to the values of constants, respectively. At the same time,
constructed model considering scalaxpansion and shear scalar does not
approach isotropy over time. Results and EinsRasen metric for vacuum in Lyra
geometry is compared with studies in alternative gravitation theories. Obtained
results for constructed model is discussed geometriaalliyphysically.

Keywords:Lyra Geometry, Vacuum State, Scalar Tensor Theory, Alternative Theory

Girick

Genel Rel ativite teori si nde’Qh giavitasgohet i n (109
potansiyeller kiblak-tkhndmladpacalk geometri a- @
We vy | (1918) hem yer-ekimini hem de el ektroman:
geometrisinin bir genellemesini sunduju daha g¢
Einsteintars ndan da el exkxtirilen wuzunluk aktaréeménén
d°nemde ciddiye al é@&nmade. Lyra (1951) Weyl "in

Ri emann geometrisinin bir modi fi kasyobiunu ©°ner
ayar fonksiyonu olanb o eklendi, bu modifikasyon ile birlikte Riemann geometrisinde

ol duju gi bi teoride metrik korumal édér ve uzun
Sen ve Dunn (1971), vyeni biirl stkaverLyYrea'sfén yge (
dayal é Einstein alan denklemlerinin bir alterne

Lyra geometriye dayanan skaler gravitasyon teori alan denklemleri
Yo -QY %% —"Q %o %o Y @

Keklinde t ani@mverk&re.r jBiter aydeak dej i ktirme (displa
deji ktir me vektorg¢gnegn bilekenleri)/,”Y dna@jor di nat |
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moment um Y eRisCai¢, ejriYi&e tensPlIigk skal eri ol a
Derk | eml erde virgegl ve noktaleé virge¢Buadkmetbnaséeyl a
geometriye dayanan yer - eki mi teorisinde ener
s°yl enebilir (Naidu vd., 2020) .

Hal ford (1970) Lyba(pén depmetrirmendelkit?or |

Genel Relativite teorisindekr k o z mol oj i k sabitinin rol¢ng oynay
(1972) taraf éndan Lyr a geometrisine dayanan

gerelilikte olkdujd@ngPbid¢sipyne gfPkiterildi. Son z
geometriye dayanan skaler gravitasyon teori - €
arakteéerde. Latelier (198 3)-I ve KantowskiShchsl uzayu v ar | é
zamanl!l azmmlénj ikko -°z¢ml erini el de etti. Kator e

zamanda yavaklayan ve son zamanda hézl anarak g
model |l erini el de etti. Katore ve Hatkark (2015)

ani zotropi k karanl éeiKKlenar jeivpeens ahi mprhaikt e KdBuzd
Lyr a geometriye dayanan skal er gravitasyon t
kozmol oji k model l eri araxktérde. JAiymtéi rznaemawdalat, ° v
varl eéjénda Lyra manifolduna dayanan kozmol oj ik
1972; Bhamra, 1974; Reddy ve Innaiah, 1986; Beesham, 1986).

Homojen olmayan silindirik olarak simetrik kozmolojik modellerin, evrimlerinin ilk

amnmal arénda gal aksilerin olukumu gi bi evrenin b
kat kél are wvardeéer. Si-2daman.,r i &niod atrrakpisivnetho mo |
edil medi i bir ©°1-ekte evreni nvei n\eeelle nnmae s i2n0dle3 )¢
bilinen silindirik simetrik evrenlerden bir tanesi de EinstBiosen evrenidir. EinsteiRosen

evreni araktermaceéel ar taraf éndan skal er tens
incelenmi ktir. Chirde alei tRavhveat@®s g 2K ®9 € kiolzenoE b
zamanénda domain wall madde dajél éméné incel ed
viskoz ve k¢tl esi z  sRkoasleenr wuazlaayn zbaunmiaunnéanné Eairnasktt eéil
sicim var | eRogmnedrenini SeaBatl ¢éiest er teor.i kapsaménda
Singh (2017) Bran®icke teoride silindirik simetrik EinsteiRo s en met ri j i ni vakum
probl emi i -in arakterde.

Bu -al ékmada amacéméz Lyra geometridye dayan
statik olmayan EinsteiR 0 s e n evrenini vakum durumunda i nc
silindirik ol ar ak simetrik kozmol oj i k model | e
d¢zgenlexktiril mik bir resme sahip ollLymay an evr
geometriye dayanan skaler gravitasyon teori k a
EinsteinrRosen evr eni aracélejeyla erken zaman model
hedeflenmektedir.

Bu makale ku Kekil deeiHlgarak bytaeometrigyed dayanan B° | ¢ m

skaler gravitasyon teoride vakum durumunda statik olmayan EifRteis e n e v r eni i -1in
denkl eml er i olukturul du. Olukturul an model -0
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alan denkl emleredi hdi-°zgmheoil aebkleg el de edil en
geometri k a-éeédan tartexkéel de.

Metot ve Bulgular

Statik olmayan EinstelRo s en evr eni i-in yay el emané akaj
Qi Q QO Qi 1Q »W Q Qua 2)

Burada) vef kozmi k zamana bajlé metrik potansiyeller

olmayan EinsteiiRo s en evr eni i -in Ricci ejrilik skaleri
Y cQ [ 3

Keklinde el de edilira @umreaedta; rkewimei fi ke ed ti melatm

vektor g
%o  TUTUTHT O 4)

Keklinde zaman bajlée bir-(2nkei Yydn dleakadl mber.
a |l e nlyna gygdometriye dayanan skaler gravitasyon tdol p s a mé n ddarumurald& u m

EinsterRosen evreni i -in alan denkl eml eri

Q Te -f T ()

Q | fe -t mh (6)

Q q Te - T (7)

Q r-r ®)

Q — mh 9)
keklinde edilir. El de edilen diferansiyel den
bul unmaddtuxdérr.ul an model i -in herhangi bir yakl

alan denkl eml er i nildh EinstinR o-s°ezn;, mmheetrrii ke | pdoet aends i y e |l |
o Qo 0 (10)
ve

o 1 (11)
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olarak el de edilir. Yer dejiktirme vektorg¢ akaj

~

I -Q. (12)

Gor ¢l del ¢ iczere yer chek]l iemnti i r-nfez sund lketri mgd ema |l am b i
edi |l mi ktir. Lyra geometriye dayanan -Résenl er gr a\
evreni model ine sabit yer dej i Klyiargeometriyee k't ° r ¢
dayanan skaler gravitasyon te@gp s a ménda vakum duRouwsneunn deavkrie nEi nis-t
yay el emanéneéeé

Qi Q Qo Qi 1 Q >3 Q Qa (13)
Keklinde el de edilir. Ol ukturul an model, i -in h.
shear skal eri ve yavakl ama parametresi gi bi b a
geometrik °zelliklerini anl amaméza ol anak sajl g

@ Q1iQ h (14)

T 17Q° (15)

O -4atw -0Qh (16)

g o( cEh (17)

. — m - Q (18)

ve

n oy gro"

-9 P8 (19)

Uzaysal hacminQdej erinin pozitif veya negatif ol masén
artan bir ejilimde ol duju elde edil mixktir. Hub
bul unmuxktur . Ayneé zamaqewar ggraivia KKk @aznai kp airvameltir e g
ifade eden bir niceliktirp] mdur umunda yavackl| aytaann ébnlna rmkwrngn mo
durumunda hézlanan bir evren W&keglfinisatbané mlsar

b¢yek se-il diji zaman olukturulan model i -in
negatif dejerler al er . Ypaavraaknheatnmae sp a rnaengeattriefs i o I
olukturul an model hézl| Qrkeeryd ki -sCakbent i e vsréd ngir dtaan é
durumda ise olukturulan model hezl anarak geni kK
-al ékxmada g°st evrrdein kii- iinz dbtorzoupniukm bziarmaenl a s éf ér a
mo d el bu durum i-in incelendijinde izotropiye Yy
Sonu-

Bu - al é&wangeanatriye dayanan skaler gravitasyon tktoe p saménda v akun
durumunda EinstelRo s en evr eni i ncelendi . ¥nceli kle mode
Daha sonrasénda al an denklI| e myregeomeiriye daysman - ° z ¢ ml
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skaler gravitasyon teorideakum durumundaki EinsteilRoe n evr eni nin var ol abi

dejiktirme vekt%r¢gnegn sabit ol masé gerektiiji C
vekt °r ¢ lwragdomdtrigenddyanan skaler gravitasyon tedan denklemlerinin sol

taraf i -in koruhamd&peulkuden edal #esjbitdbek ri Kk pot
elde edilirkenbz amana bajl e bir fonksiyon ol arak el de
vakum durumundaki EinsteiR 0 s e n  y a {yrageometrigenddtyanan skaler gravitasyon

teorideo |l uktl du. Ol ukturul an model i -in yavakl|l ama
di kkate al é&narak, modelin keyfi sabitlerin ald:¢
y a da i vme héezl anar ak -%kebil en i ki model e d
ol ukturul an modelin zamanla izotropi °zellijin
skaleri dikkate alénarak g°steril di
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Isolation, Identification and Determination of Secondary Metabolite
Content of aStreptomyces griseorubemgdember

D°nsel Ar s¢lzanru r*, Kibiay Arsdan’, Aysun Aksut,
Muhammed Shafnad ¢Hylsiekyi n Fati h ¢etinkaya

'Department of MoleculaBiology and Genetics, Science Faculty, Sivas Cumhuriyet University, Turkey
%Sjvas Cumbhuriyet University, Faculty of Engineering, Environmental Engineering Department, Turkey

*Corresponding author: dnslarsin58@gmail.com

Abstract: New antibiotics areneeded due to increased pathogen resistance and
diversity. Within the scope of the research, species members belonging to the genus
Streptomyces were scanned in the whiéed red soil samples. Isolates were
identified at speciekevel by partial protein bmology (mass spectrometry) and by
16S rRNA gene sequencing. Secondary metabolite extracts were used for
antimicrobial activity screening. The effects of incubation temperature and pH of
the growth medium on the secondary metabolite yield were investigated

In this presentation, isolation and identification of a Streptomyces griseorubens
member, and determination of its total secondary metabolite content were
included. Secondary metabolite content was determined by gas chromategraphy
mass spectrometry (GES). This study showed that approximately 40% of the
secondary metabolite content was made up of antifungal pyrrole compounds.

Keywords: antibiotic, characterization, pigment, production, Streptomyces
griseorubens.
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|l kincil Metabolit | -eri

Bir Streptomyces griseorubensyesininl z ol asyonu, €a
[

D° nsel Ar s¢lzanru r', Kibiday Arsdan®, Aysun Akst, Muhammed '&df a ¢el
H¢eseyin Fatiih ¢tetinkaya

1Sivas Cumhuriyet i ni verBsiiytoelsoj,i Fveen Gearkestlitke sB° | ¢Mog ,e kTi¢ rekri

2Sivas Cumhuriyet ¢niversitesi, M¢hendi sl i k Fak¢ltesi,

* Sorumlu yazar: dnslarsin58@gmail.com

¥zeGi ttik-e artan patojen direnci ve -exkit i
i htivya- vardér . Arakt ér ma kapsaménda beya V €
Streptomyces cinsine ait t¢gr ¢gyeleri taran .
homol oj i si (kegtl e spektrometrisi) vV e 16S r RN/
Antimikrobiyal aktivitet ar amasé i -in i kincil met abol it °z1l e
ortaménén ink¢gbasyon sécakl éj é Ve pH defj i ni
czerindeki etkileri araktereéelde.

Bu sunumda, Streptomyces griseorubens syesinit
toplam ikincil et abol it i -erijinin belirl enmesi dahil
i -eriji gazk ktrloenas pgk #fSqd ma tl rei biel i BC endi . Bu - al
i kincil met abol it i -erijinin yakl akeéek %40' éneé

ol uktujunu g°sterdi

Anahtar Kelimeler: antibiyotik, karakterizasyon, pigment, Streptomyces
gri seorubens, sretim

59
Proceedings Book

¢



International Conference on Research in Natural and
Engineering Sciences (ICRNES 2020)

Education of Quantum ComputimgHigh School8 ¢ RdzNN: Ky y mi 3NN
Pola)

60
Proceedings Book



International Conferenceon Researchin Natural and EngineeringSciences(ICRNER020) |ﬂ5@

Education of Quantum Computing in High Schools

Abdurrahman ¥zg¢r Pol at

'"Kar amanogl u Mehmet beBl elkntirvoenriski tMygshie n dilselkitjrii,k ozgrpol at @k m

Abstract: Quantum computing lessons have become widespread since the value of
quantum computing was understood. It is difficult for individuals studying
Newtonian mechanics to accept concepts with quantum mechanics phenomena.
During high school education, giving quam mechanics concepts besides
Newtonian mechanics can be useful in studies of quantum technologies. However,
it should be noted that quantum theory should be given in a way that high school
students can understand. Private companies working on thjecsws Google
(superconducting loops), IBM, Intel, Rigetti, lonQ (trapped ions), FermiLab
organize workshops and lofigrm trainings for high schools. It is expected that it

will enter the high school curriculum soon, although it is only the initiative of
private companies for now.

IBM has started to educate high school students on managed quantum computing
with 7,500 students from all over the world. Fermilab is one of the leading
institutes for quantum technologies. Fermilab scientists publish quantum
computing course with STEM education for high school students. There are also
participants from Turkey. Turkey in supporting people who want to work on high
level quantum calculations Qturkey he has a working group. In the near future,
quantum computing coses should be added to the curriculum of scidmrsed

high schools such as Science High Schools.

Key Words:Quantum Computing, Quantum Technologies, Education, High School
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Current State of Education on Quantum Computing in Engineering
Faculties in Turkey

Abdurrahman l¥zg¢',r Pol at

'’karamanogl u Mehmet beBl e kntirvoenriski tMygshie n dilselkitjrii,k ozgr pol at @k m

Abstract: Quantum computing can be defined as the computation performed by

computers designed based on the quantum mechanical theories. Quantum

technologies, which take place in many fields from health to cyber security, from

chemistry to biology, from communicatidd computing, have the potential to

reveal a techneéeconomic paradigm. For this reason, it is important to have

quantum computing courses in the education curricula of engineering faculties,

which play a major role in the development and production ofntgogy.

Researches of quantum technologies has been invested with the size of budged

from the 11 million to 10 billion euros. These programs vary from National

Quantum Technology Program of Hungary, Helen Diller Center for Quantum

Science, Matter, and Eirgeering (Israel), National Quantum Initiative Act (USA)

and Quantum Information Sciences Center in Hefei (China).

I n Turkey, Appliad Quantum Research Center in
Quantum Computation Lect ur aiveisisiess.gi ven in Bil kent
As stated in International Workshop on: Quantum Computing and Engineering

2020, QTurkey is one of the groups located in Turkey working on Quantum

Technologies. These initiatives should be included in the engineering school

education program.In order to increase economic and strategic income of

Quantum Technologies, quantum computing courses should be increased at the

engineering faculties.

Key Words:Quantum Computing, Quantum Technologies, Education, Engineering
Faculty
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PLA/ Karbon Al-ti eabanéeg Bowti mine
Perceptron Yakl akémeé

G°zde $arEnbianke A % Ahanet Refap @loeun®

¢ ol

tukurova !niver-Nimasliék MEalkaldi ssii k Bi yomedi kal M¢ h .

E-mail: gozdesrbs@gmail.com

Adana Alparslan T¢grkek Bilim ve Teknol oj i iniversitesi, Havac:é

E-mail: eaydin@atu.edu.tr
SAdana Al parslan Tg¢lrrkiewe rBsiltiems iv,e Hawanodloghk ve Uzay Bilimle
E-mail: artorun@atu.edu.tr

¥zelteknolojinin de ilerlemesiyle birlikte B

roi Fa

iyom

alanénda bir-ok -alékma ve projeler devam et mel
tedavi bakarésé ¢zerinde etkild. ol duju kadar ge

etmektedir.G° r ¢ nt ¢ 1 e me uygul amal ar énda kull anél m
tasarémé ger-eklextirilmiktir, gel eneksel

anten te¢rleri bu tasarémlara °rnek ol arak
mi krodal ga g enti nleementxiggtecemol abi |l mel er i

aseé
ante
g°st
a- e

bul unmamaktadeéer. Bu sorunun ©°n¢ne ge-ebil mek i
sahip, 3boyut | u baskée teknol oji si kull anél ar ak da

dielektrik katsayésén

PLA/ Kar bon klairekamépn Bb

° de bulundurul ar ak k
ndeki etkilerini g°
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karékémé mal zeme il e ¢retilen ant
kar ek émé mal zeme ile ¢retilen antenin dojr
ver mi Ktir.

Anahtar Kelimeler: bi yomedi k al g-tier antert, giklektnke geri b o w
d°n¢kK kaybe, perceptron model.i
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a sabPpAmabPzAmBhkeér kuéel an
sarémée geliktirilmiktdi
'l anél an mal zemel erin
|l eml enebi | mesi hedef |
k

eptr

I
onusu ol an farkl é dielektrik kat sayél ar ¢
a BtGeHrzl efrr, e klahGMHar al €] énda bir mi ni\

er i

r. Anten tasaréemé#dfaddB8sal teedef , g

beli

n $1QaB veal * év @ rsiel €elr,i ,dedejleri se O

ant
me n i

ekalrtkthkhbhakayasb:
S

Il - ¢s

ara ayréel méxkteéer.
ndur ul ar ak bauntieknlleemr 3i -fianr kal yér éma |
iri Il mi ktir. Yapél an ejitim ve t e
n antenin ¢ok Katmanl é Perceptro
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PLA/ Karbon/ Bakér Karékémlaré tle |re
tie Antenlerine ¢ok Katmanl é& Perc

G°zde $arEnbianke A % Ahanet Refap @oeun®

"tukurova !niver-Mimasliék MEhdlaldi sdii k Bi yomedi kal M¢ h .,

E-mail: gozdesrbs@gmail.com

Adana Alparslan T¢grkek Bilim ve Teknol oji iniversitesi, Havac:é

E-mail: eaydin@atu.edu.tr
Adana Al parslan T¢rkesi Bebkim Havaekhékoye PUmayeBilimleri
E-mail: artorun@atu.edu.tr

Fakg¢l

etGe- mi Kt en géneégmgze, bi yomedi kal gor¢ént ¢l e

¥z

kull aneéel ar ak, hastal ékl arén erken tekhis edi
g° en 1
ri

t

ster me hedef i dojrultusunda bir-ok an
ril e
e

Geleneksel antenler olarak biinddor n ve Vi val di anten t ¢
gesteril mektedir. Bu antenlerin boyutlar

| me

C

mi Kk

entegre ol abil mel eri i -1in beyekter . Bu nedenl e
boyutlara sahip obomautiimkrnth@Eeajee ssiuamlawml, | aBn él ar ak
far kl-Tei eBoamt en tasar émé g e-Tie antenlarin dltmi Kkt i r . Tasal

tabaka par-alarénén ¢retiminde PLA/Karbon
bu antenlerde al't t abaka -Tmantenie ittken k al € nl
kesémlar araséndaki mesafe antenin -al éxk
et mektedir. Bu durum g°z °n¢nde bul und
parametrelerin, antenin -alékma verimlil
i-in Yapay A€ modell erinden biri ol an ¢ok
kull anél mékter .

e]j
ma
ur u
iJoi

S° z konusu ol an parametr e -83GHz frdkans i farkl é
anél
rg evteirrii Isneitkit iral iAmet en tasar éménda

aral e mi ni VNA net wor k anali z©®r ¢ kul |l

B1lagl té ol masédér ve Yapay Sinir

5=5
o
QO —--S~TQD

ri anan her
Test bakl é

y zekanén °

| a

|

a
]
J

<
QD
©
- O S

n
uluk orané %94 ol arak sonu- vermi Ktir.
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kar
é

K

bu dejerdir. Bu séd4PeplBe vieomll a@an
il iesnee fO amldeea &K meakierde Taasarl anan
i parametreler ol an -al éxkeéelan frek
né ve antenin iletken késémlar araseé
n ve %30 teskt éol.acBk kKrekemdesomyaeémd
yré anten verilerinden toplana
é alténda i ki matris i-erisi
reni m ak aénkansaésnédnaé bsiarj-loakmafka rekrl. é
ejitim ve test akamaséndan sonra ¢ok

D D
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ar

¢z
at

Q) =

7
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7
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Havacél ék ve Uzay Yapeéelaré i-in

MikrodalgaBow-t i e Antenl erinin ¢ok Kat manl

ile Analizi

G°zde $agpébackKarmmiuke A Y Ahmet Refap doeun’

3

e

"tukur ova ! Mgihveenrddiisniziski 6k Fak¢l tesi, Bi yomedi kal M¢ h .,

E-mail: gozdesrbs@gmail.com

A\dana Al parslan Tg¢lrrkiewe rBsiltiems iv,e Hawacodlogk ve Uzay Bilimleri
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E

Fa

SAdana Alparslan T¢grkek Bilim ve Teknol oj i iniversitesi, Havac:é

E-mail: eaydin@atu.edu.tr

‘Adana Al parslan T¢grkek Bilim ve Teknoloji i niversitesi, Havaceé
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¥zeBu -al ékma Bowti e anteninin havaceéel ek

geliktiril mesini araktérmaktéer. Online Heal

genel muayene maliyetlerinin de¢gkegr il mesini

seviyesinlmenarw areea

potansiyeline ahi
| d

re
p bir y°ntemdir. Havaceél
gevenld o bir Kekl e

y
t
Ve
danasa@asar tespitini °neml.i
é k
-al ekmasé gereken kar makeék

p

€
|

dékaréedan uygul amam mak@&nikérluvkvertdzyon, sécal

l eme ve geril me gibi faktorl er mal z e mel
v

i
| ma, havaceéel ek e
[

uzay yapélarénda g°z
t h Mo nkirtiotriikn gy abpiérs ahav ac €

ml ar ¢zerinde veri cretmeyi ama-1ar. Beyl e

y ik

Yor u

ol abilir. Online He a
keseée

vV e

uzun s¢reli bir kull aném avantajé sajlar.
ma |

ger -ekl ekxkmesi durumunda ger ekl °nl eml er i al

ve yer kontrol istasyonlaréna g°nderilir.
CST Mi crowave Studio Sim¢glasyon yazél émeé
antenler, ticari bir 3boyutl u baské teknol ojisi kul |l anél
PLA |/ Kar bon mal z eTamsaidaeanhu yartealerde maletabakka mi kKt i r .

k ul

er de

ar al

i-in kullanélan malzemenin dielektrik katsayés
Ti e antenin il etken késémlar arasendaki mes a
dur

a-éséndan olduk-a °nem ar z etmektedir. Bu

far k|

edi | bil ecek sonu-1|ar é t ahmin et mek v

model |l erinden biri ol an ¢ok Katmanl é& P
0

S° z konusu ol ani alftar k A BamB -3aGHEzzrekae s1 0
<
I

oo

aral ejénda mi ni VNA net wor Kk analiz©°r
sonu-1lar bir veri seti haline getiri
kaybénéemn0O (B 131 t & ol mas éMbéelindevde beliflayia y
an unsur bu dejerdir. Bu séd4PeplBe vt
e] il ise 0O olacak «kekil de s
Ci parametreler odlkaa kal exl
-¢S¢ ve antenin iletken késeé
n e %30 test ol acak «kekil de
°©z °n¢nde bulundurul aralenebu i kK
€ ayre ger-eklexktirilmicktir. Y a

%9 2, LA/ Bakér kar ek @ mé mal z e me il e creti

i ile ¢retilen antenin ¢ok Katmanl é

e
e mal zemel er | e sretil en antenlerin, bul
e
I

u

g°zI| eml
Ceptron

Per
en

PLA/ Karkémékmnézeme ile ¢retilen antenin dojrul

sonu- vermiktir.

Anahtar Kelimeler:bowt i e anten, dielektrik, geri d°ng¢k
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dOj u Kar ademijze | Sarh iG°lsdreirreche Ti
angsaopug scabdrinnaeus, 1758) BoyA] ér | ék Kl i KK

l'zerine Araktérmal ar

Hatice Onay’, G° kt uj Dal ge-

'Recep Tayyi p Er dmdgl haticepat@erdeganseduttre si , E
‘Recep Tayyi p Er Bmdlaakiugdalgic@erdogan.eda.s i ,

¥zeTti:ryaki bal éj & ya da k Wnarpscfpas sdalzet €7 € ol ar ak
Linnaeus, 1758 T¢rkiye balék—éléjénda ekonomi k
yer al ep éskarta edi | meboyaejdé il &k . i IBiuk k4 dle@ Kk ma c
belirl emek amacéyla G¢gneydoju Karadeniz sahildl
bal éejeée (diki 69, - Markte k2 011986 ) t a\rii6daime r2 0 la’/r as énd a
araseénda deIiKen derinliklerden se-|cili]i ol r
kull anél rak yakal anméktex4, 2 Tceom (barrtesy | le4, 68N n
0,23 c¢cm) arasénda?26304mlgajaraceé&ndasede] i3dmekt e
blreyler|—|n tota24 bdycmmO(drt= 17,61N 0,43 cm) total
263,45 g. araseénda, er-2<33kcmi(rmrytlzer]dae,ﬁésﬂa @,0x&lc

arasenda totaZIlla%4e7r lgé kariassed nd,a3 khé jéirk ierhk g° st er mi
Kkirseylterm ib-ii ‘96,W=0,9178)Iup tem bireylerde n

il

allometrik b¢gyeé¢gme tespit edi ImaKJtarrIekAncak di K
ilikkisi *W=BPs0192. olLup b dejeri 3,14 olarak d
al l ometrik bi¢gylkenei rglesrtmeirdtiijr. Er k®®k bireylerde
R=0,97 olup negatif all ometrik b¢gyeéeme tespit (
b°l gede daha °nce yapél mék -al é&kmalar il e tarté
Anahtar KelimelerDoj u Karadeni z, Ur a nboaslcéojpéu,s bsacyaber , T

I i

ajerl ek i KKki si
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First-principles Study of The Structural and Mechanical Properties of
Mn,NiB Magnetic Shape Memory Alloy

CengizSoykar'

Yocational School of Health Services, Kérkehir Ahi Evr a
cengiz.soykan@ahievran.edu.tr

Abstract: To investigate the structural and mechanical properties oLNVB
magnetic shape memory alloys in austenitic araitensitic structures, a series of
spinpolarized firstprinciple energy calculations based on density functional
theory (DFT) has been performed. The generalized gradient approximation (GGA)
together with the projector augmented wave potentials (PAWse$to describe

the electrorion interaction. We report that L2ype (Fm3m) and HEuTi type
(F43m) austenitic phases are metastable phases
Also, the HgCuTi type (F43m) phase was determined to be more stable than the
L2, type (Fm3m) phase. Besides, srondulated (NM) martensitic structure
derived from Fm3m and F43m phases, and 5M modulated martensitic structure
derived from Fm3m phase are stable at ¢ = 1.4143, ¢ = 1.4141, and ¢ = 1.09,
respectively. Finally, the elastionstants of the Li2ype (Fm3m) austenitic phase
were calculated as £ = 268.90 GPa, ¢ = 295.54 GPa, ¢, = 166.75 GPa and B

= 286.66 GPa, respectively. Additionally, the elastic constants of th€ulg type
(F43m) austenitic phase were determined ag €253.45 GPa, @ = 280.91

GPa, G4 = 158.08 GPa and B = 271.75 GPa, respectively. Our results are
agreement with previous studies.

Keywords: First-principles calculation, Magnetically ordered materials, lattice
constants, elastic stiffness coefficients
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Sustainability of Automobile Car Mats

Ertujrul ®Bugein Atélgan T¢rkmen

‘Bilecik keyh Edebali iniversitesi, M¢hendisli k Fake¢ltes
E-mail:ertugrulorucu3@gmail.com
Bilecik keyh Edebali iniversitesi, M¢hendi sl i k Fakg¢l tes

E-mail:burcin.atilganturkmen@bilecik.edu.tr

¥ z eltfe: cycle assessment is a tool to evaluate the environmental impacts of any

product or a process. It provides insights into the environmental impacts of raw

material, transportation and product choices. In this study, life cycle assessment

has been usea tidentify the environmental sustainability associated with the car

mat. This paper aims to identify the life cycle environmental hotspots of rubber car

mats along the supply chain and make recommendations to the industry. The

research has been carried odibllowing the 1SO 14040/14044. The system

boundaries have been covered from the cradle to gate which consist of raw

material supply, raw material transportation, production of car mat and packaging

and car mat transportation steps. Real and detailed deden a company in

Turkey is used. The functional unit has been s
car o. The environment al i mpacts have been est.i
assessment using GaBi v9.5 software and CML 2001 impact assessment method.

Theresults showed that the total global warming potential is estimated at 7.21 kg

CGO, eg/functional unit. The results of this work demonstrate the importance of the

life cycle analysis to improve the sustainability of the automobile sector. The
environmentabkustainability of the car mat can be improved by tackling hotspots.

For example, using renewable energy sources or improving energy efficiency

would reduce the impacts from the production stage significantly.

Anahtar Kelimeler: sustainability, life cyle assessment, automobile, rubber mat
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Adli Toksikolojide B cek |l erin Kul |l anémé

Rahilel¥zt¢rk

Sel - uk i niver sit esi-malfaruk@Beckkedutre s i KONYA, E
¥zeAd:l i toksi koloji, toksikol oji biliminin adl:
Kl a-lar ya da daha bakka zararl e kimyasall ar én
ol ayl aréenén tespiti, bu alanén konusudur . Yery:
b°cekbdearhazénén yanénda, pek -ok faydal aré wvar
becekl erin adl: tép alanénda kull anél maséedeér %
ol arak adlandeéerél ér . Daha ©°nceki zamanl arda gen
a-eékl ekl arnég nidar tb-uulkul nar °l ¢neén ti ksindirici °J e
cesetler yékandeéekt an sonr a otopsi masaséna K
adaml arénén adl i entomol oj i konusunda aracxkter
be¢eyeéel eyici ol duju fark edilmiktir.

Adl i t ép, cinayetl eri incelerken pek -0k y°nt e
yeri bir bakkadeéer. ¢einke bo°cekl er, cesedi késa
kol onil er ol uktur mal ar é vV e -édréemenion her saf h
cinayeing dénl at él masénda °neml: i materyaller ol arak
yané séra cesette hi-bir b°ceje rastl anmamaseé,

kal dejéné veya -ok sojuk bir yerde °1d¢jéneg ya
kal déjéené sgérmsdeemr nelsduka--28 °neml i dir.

Ent omot oksi kol oj i, Adl i Bilimlerdédde yine b°cekl
alanéedeéralvandaki -al ékmal arda b°cekl er, bul undu
daha yojun toksin i-erebilemeilmirn yeepdélnmeadé i Iteo,k
cesedin °l ¢m nedeninin belirlenmesinde kull anél
ve dokul aréndan tespit edilebilen toksik ve u)
czerinden belli bir s¢re ge -t irindek n sonr a i mk a
becekl erin bazé analizlerinin yapeél maseé il e
Entomot oksi kol oj i ayréca, il a- vV e zehirlerin

etkilerini de inceleyerek postmortem intervali:i

yardémcé ol ur.

Anahtar KelimelerAd 1 i téep, adl. entomol oj i, b°cek, enton
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Use of Insects in Forensic Toxicology

Abstract: Forensic toxicology is the use of toxicology within the scope of forensic
sciences. Detection of poisoning and death events caused by drugs or other harmful
chemicals is the subject of this field. Besides the damages of the insects that make up
IJ o f ivinglhings lon earth, they have many benefits. One of these benefits is the
use of insects in the field of forensic medicine and this branch of science is called
"Forensic Entomology". In earlier times, the maggots found in the eyes, nose and
other openigs of the corpse were considered as the disgusting element of the dead,
and the corpses were put on the autopsy table after washing, while some scientists
conducted research on forensic entomology, it was realized that this area was
fascinating.

Forensic nedicine uses many methods when investigating murders, but insects have
a different place in this field. Because insects appear as important materials in the
enlightenment of the murder in terms of identifying the body in a short time, forming
colonies on lte body and accompanying every stage of the decay. In addition to
these, it is very important that no insects are encountered in the corpse, as it shows
that the deceased was exposed to an extreme burn or died in a very cold place or
remained in a compleeclosed environment.

Entomotoxicology is a new field of research in Forensic Sciences where insects are
also used, and in studies in this field, insects are used to determine the cause of
death of the corpse by performing toxicological analyzes, dimeg can contain

more toxins than the tissues of the corpse. Since the presence of toxic and narcotic
substances that can normally be detected from body fluids and tissues becomes
impossible after a certain period of time after death, it can be easilgtddtédy

some analysis of the insects on the corpse. Entomotoxicology also helps in
calculating the postmortem interval (PMI) by examining the effects of drugs and
poisons on the development of Arthropods.

Keywords:Forensic medicine, forensic entomologsect, entomotoxicology

Entomotoksikoloji

Entomotoksi kol oj i, Kepheli °l ¢emlerin adl. a
zehirlerin tanémlanabil mesi i -in cesede gel en
bilim daléedéenokAynéeaeg bhatéevel ;imlerde Arthrop
°l ¢m zamané tayini -aleéekmalaré da entomotoksi kc

Eroin ya da kokain kullanéme ile kaséetleée ve
nedeni olan toksk maddeni n tanémlanmasé ve dojrul anmas
¥l ¢m sonrasé v¢gcutta geliken -¢r¢gme sonucunda
i - organlar gibi gel eneksel kaynakl armek dej erl e
(1 T A sa- gibi dokul ar, bunl ar da el de edil en
alternatif vV e geveniolir materyal ol ar ak kul | &
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homojenize ol malaré ve genelkromksiokohbhoji k. ané&tk
analiz edilebil meleri de ayréca bir °neme sahirg

¥l ¢m zamané hesapl amal ar é, °l ¢m mevsiminin
| ok al cojrafi czellikler, °l ¢mden sonra cesedi
bl gelerinin saptanmasé, ila- kullanél ép kull a
da cesette ol ukturul an dejikikliklerin a-é@ej
materyallerdir.

Zehirl enmeye bajlé °I| ¢mlierndd ezaehigriller i-rl téahkn
°l ¢m zamaneéneén araktérel mase amacéeyl a 195806de
sonl arénda Sohal ve Lamb, bakeér, -inko ve demi
MuscadomesticA Li nnaeus) gdatlermi kt iej dmni .

Bu entomotoksi kolojik deneyimler daha sonr s
'l anél mékteéer . KIl'k kez 19776de Finlandiyadneén
spit edilen -¢r¢megkK kadavlraardvaanl aaleaman yRipgt ar
al iz sonucu bul unan céva, cesedin hangi bol
jerlendiril mick, °czelli kl e serbest céva kirl
rul muktur .

Bir bakka araktérmada taze, 4 ve 6 ge¢nl ¢k
emlerinde °l-¢len Amitriptilin, Nortriptilir
Kél akt é&r &l méxkt eéer . Bu karkél amrenmardaabakua
- konsantrasyonlaré arasénda il ikki ol duju ¢
Bu arakKkteéermal ar sonucunda, entomotoksi kol
nkanatl|l él arén besin kaynakl aré konusunda da
milyaséna ait terloer il a- konsantraa@aonl ar én
nelirken, Dermestidae te¢rl eri Kurumuk deri ¢ Z
¥l ¢m zamanénén hesaplanmasénda Kkurt-ukl ar én
Di ptera geli ki mi czerindeki etkilerinin -ok 1iyi
Yapél aekmada; aMal ation zehirlenmesine bajl é
l ¢k bir ©°I ¢m zamanéné g°stermesine kar kKkeén, (
devrelerine bakeéel ar ak °l ¢m zamanéneén mi ni mum
lre | iéelfjle kez Goff o6 wun, di kkatldi bir incel eme
Yine diazepam intoksikasyonuyla il gild@ bir
iczerinde bir et ki si ol mamaséna k amin Eontroll 8 . s aal
grubuna g°re hezl andérdej é gzl enmiktir. Yani
bul unmuxktur. Ayr éca, ilaca maruz kal an | arval
yakl akék 2 kat daha fazl a oy dmadiél mii ktkiart. - eki ci

Cesedin czerinde bul unan b°cejin evresi
aydéenl atél masé adéna °nem takémaktadeéer. Mesel a,
elimine ol maya baxkl ar. Bu, memamodif oer °micesg® §t
pupa kozasénda Kkimyasallarén tespit edil ebil me
sonr a dahi dejerlendirilebilecek toksi kol oj i k
-al eékxmal ar GC/ MS t ek nG@/f] MS ktud K rainjéil atr mkks iyka prad ced e n
olarak kullanéldeysa) | arvadaki met abol i zmaséneé

Canl él ar , °l d¢gkten sonra -¢r¢ér vganekol oj i k
ekol oji k dejege sdie ywadmi@rczaranlulaktugé Cesedin karada veya denizde
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bulunmaséna g°re cesede saldéeran canlartg¢ r¢gnde
kediler ve kemiriciljen adgwnel angdaysaakerébpuk, ¥
derigibiygl € ve kékérdak kéeséumbséeadaakgmrdémek oésedi
aykma , b°cekl er kma yyaa pgt°érkel ayrocek adygfrér d e kkimada gdak az

yavxo |l ur . Oysa b°cdkhee cewsadien hadgneé,aéfetit-Lisi nek
cesedi, bir aslan kadar -abuk tahrip edero ifac

Adl i bir -alékma sérasénda cevaplanmasé i st
belirl enmesidir. B°cek t¢rl sroinmiaségdhi igiemeBs ¢ 1ze
belirlenmesinde rol oynar . Ancak ©°l ¢mden sonr a
t¢erlerin habitat tercihleri ve biyolojilerdi h a k

Bazé duruml ar da, ° 1 ¢m azkdarmanémén nt eestpkiitlieneé
Mesel a, Calliphoridae te¢grl eri genellikle °1 ¢md
terl eri araséndadeéer | ar . Bu familyanén | arvalar
oranl arénén belléméleaameés i miamdil mum nTlegm zamanéneén
ge-en s¢grenin °l¢m sonrasé zamaneén belirl enme
|l arval arén besl endiji doku tipi ve dokul arén i
faktor yae&K klaanr val ar énén gel i ki mini dol ayésey

etkilemektedir.

Sonu-

Adl i araktérmal arda en °nemli talep b°cekl
mini mum s¢grenin tahmin edil mesidir. ender, ama-1 a
araktérecélarén entomolojik delilleri sahadan
a- mékter. Bu sayede °l ¢m¢g takip eden zamanda ¢
suda kal ma s¢resi, tramva bthlrgekesieni gzeeiader
gel en yaralar, Uyukturucu kull anémé, K¢epheliy
K¢phelinin kimlijJjinin saptanmasé gibi sorul ara

Sonu- olarak bakel déjéenda, c e soddriamqmals @1 wred u j
t¢egrlerinin; °l ¢gmden sonra ge-en zamanén hesapl
ve toksi kolojik -aléxkmalarla adl: tep bilimine
°l ¢m ol ayénda, bakka deulliglullearriem ydaan élhuwlal aennétl c
sajl anmasé a-éséndan ol duk-a °nemlidir.
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Enerj i Verimlilifji ve S¢grderelebilir
Rahile¥ zt 1 k
'Sel -uk !niversit esi-malPauk@Bdckkedutre s i , KONYA, E

¥zeStoon zamanlarda gittik-e artan d¢nya n¢gfusu, I
-ok fazla te¢gketil mesi il e atmosferde ol ukan se
kadar artmaseé ke¢resel a-édan bir sorun haline
cretiliirlkeenn,- °¢zré¢enmtl erin de ekoloji k yapéya uyuml
en °nemli hedeftir.
Bi yomi mi kr i, biyolojideki fikirlerdi mi mar |l ek Vv
farkl é disipline aktaran yeni ama asl énda bir ¢
°neml bir inovasyon kaynajéder. Bir bakka deyi
takl it eder Ve onl ar é i nsanl ar én i htivya- duyo
termitl erden enerji tasarruf u, Lot us -i-efjinde
ay-i-ejiphearl §demeéek aré peteklerinin keklinden t
el de et mek, ko pek baléjé derisinden hijyenik vy
°rnek al mak gi bi. Bi yomi mi kr i, ayné zamanda bir
teknolojiyi, biyoloji vei novasyonu, hayat ve tasarémé bir ara
arasé bir yakl akéemndeéenri [Me&-3¢r-?gregnl elri lgirretveey i h
d¢kencel erdenbiyyoolma mi &k € [ a rilayke n i bir i novasyon
di siplinli tadajr@m lyaky amxiémgior, ifil i kki 0 veya fsg
etijJio olarak da tanémlanabilir. Bu tanémlar én
°nemli ol an, biyomi mikrinin uygulanabilirlijidi
Génegmezde farkl é sekt°rl erden kangpther, ej it
-al ékan profesyonell er, hatta belediyeler ve d
bakmakt ad@Do] &¢bki¢g probl emi nasé|l -%zerdi ?20 so
karkésénda -°z¢m¢ hemDogadan el agyl asktratmgut e&r.
nesill elrmensi mdeéeti tegketicilerin i htiya-1arén k
azalteéel maseénda, daha az kaynak kull anéme ile d
sonr aki kriz i-in dayanékl el éjén artteéreéel masén
gel ecej e praozaékrtliafn noal daar aakk thi f r ol oynamaktadéer.

Génegmegzde mi mar ve m¢hendislerin tasareémlareéend

verimlilifJi ve s¢rdereglebilirli k a-éeéséndan - ok

tasar @ ma, i K s¢re-lerinden sgkdbpetlebiler khgner

pek -ok noktada farkéndal &k yaratan bir disipl

°rnekleriyle anlatel mék ve biyolojinin teknol oj

°nemi vurgulanmaya -al éekél méxkter .

Anahtar Kelimeler:Biyomimikri,d 0 J a , eneriji, s¢rdegreglebilirlik
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The Importance of Biomimicry in Energy Efficiency and Sustainability

Abstract: Recently, the increasing world population, rapid industrialization,
excessive consumption of fossil fuels and the inevitable increase of greenhouse
gases in the atmosphere have become a global problem. While producing solutions
to these problems, the mastportant goal is to ensure that the solutions produced
are compatible and sustainable with the ecological structure.

Biomimicry is a new but old science branch and an important source of innovation
that transfers the ideas in biology to many differentcigiines, especially
architecture and technology. In other words, biomimicry mimics models in nature
and turns them into solutions that humans need, for example; Energy saving from
termites, seff cleaning paint from Lotus flower, solar panels from sunéiQw
obtaining high quality in telescopes from the shape of bee combs, taking samples for
making hygienic floor and wall coverings from shark skin. Biomimicry is also an
interdisciplinary approach that brings together two distant worlds, nature and
technolagyy, biology and innovation, life and design, and aims to produce
sustainable and innovative solutions. Based on these thoughts, biomimicry; It can
also be defined as "a new innovation discipline", "mdisciplinary design
approach", "a new relationshipith nature" or "sustainable development ethic". All

of these definitions are valid, but more important than the definition is the
applicability of biomimicry.

Today, companies from different sectors, educational institutions, professionals
working in the ield of innovation, even municipalities and governments look to
nature for new solutions. Because "How would nature solve this problem?" question
has always made it easier to solve a problem. Strategies from nature play an active
role in educating new geretions, meeting the needs of consumers, reducing waste,
achieving more jobs with less resource use, increasing resilience for the next crisis,
sustainability of the business, in short, proactively preparing for the future.

Today, it is very important foarchitects and engineers to inspire nature in their
designs in terms of energy efficiency and sustainability. In this study; Biomimicry, a
discipline that creates awareness in many points from production to design, from
business processes to sustainablevgh, from profitability to competitiveness, is
explained with surprising examples and the importance of biology in areas such as
technology, architecture and design has been tried to be emphasized.

Keywords Biomimicry, nature, energy, sustainability

Giri K

Bi yomi mi kr i ; farkl e s®zc¢kl er | e biyodkn € ml anma
(biyol oji ve tekni k) teri mi il k olarak 1960 ye
et mek s¢reci ol arak il eri Ser el mewti o rmi mBiry @i,
teknol oj i ve bir-ok farklé disipline aktaran vy
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dal edér . Bir bakka deyi Kkl e, bi yomi mi kr i doj ad
ihtiya- duyduju -°z¢me doPn¢gkKtegregr.

Doj adan ©°njsraennorjielku niun var olukundan ber. S¢rc
ve kullanélan mek©nl|l aré gelixktirmek i-in bu n
-%z¢é¢mloer sajlayabilir -¢é¢nke¢e her Keyin temel. .

vardeég. dogakher «keyi bir d¢gzen i -inde d°o°ng¢gkKt ér ¢

¥rnekl er

K° pek Bal effeeh I De&reil i :ama bir o] kadar da «kKat

derisinde bulunan inanél maz ©°zelliklerden dol
a-élarla seéer-alianm&t eobden det hayé hi-bir zaman
czerindeki bu sistem nano °I|l-ekte kopyalanar al
°nl eyen hijyenik bir y¢zey kaplama mal zemesi t
doku, arla  y ¢z ey yapektérecé séevé ile kapl é ol an
medi kal cihazén yané séra hastane, sajl ek mer k

Lotus Etkisi, Lotusan Kendi Kendini Temizleyen Boya: Lot us et k ide i deni |
s°yl enmek i stenen bu etkinin Lot us -0 -eji y af
°czellijidir; bu t ¢r bir et ki bazeé b°cekl erin
dojadan il ham al méek tasareémlar, nerinin nefgs¢ zeyl er (
al maséné ve temiz g°r¢gnmesini sajl amaktadeér . L

malzeme olarak bilinmektedir.

B°ceklerl e Klgil:. Bazée Biyomimikri ¥rnekl eri

Kkit me Ci haQrmia oClaaxen(Diptere® Tachinidae) isimli sinek ¢ r ¢ n ¢ n

di kKisinin °n bacaklarén kaide késménda, -0k kg -
olan i kKitme organénén yapésé °rnek aleéenarak iK
sinejin minik olmaséna rapmanembduk ORMKRFONXNS e h
i kitme aleti ve dinleme cihazlarénén yapéménda

Su Tut mayan GMgrghorheélenof dre@ma.opt er a: Nymphalid

kel ebejin kanatl aréneén ni l¢zZfeeyre ysagphriapk | at éma sgé b
daml al arénén y¢zeye yayél madan yuvarl anarak il e
sajl ar . Arakt érmacél ar bu kel ebeji takl it e
-ékarmaktadeéer !l ar. Bunl ardean | kinr igr¢gemdMor. phot ex Kk

Bi nal ar én Ha v al a hedn# rkuteterinde absluman éikimdlendirme ve

haval andérma sistemleri, i nsanl arén yapteéejeé si:c

i simli bina termitlerin olylrt urad@ajrd amams @aklingrainr

sojutmal & binasé (Termitlerin takIlidi il e yape

sakinlerine $3.5 milyon dolarl &k enerji tasarr.:v
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¢°l de Nem Topl amaf ¥apBadakiat €©img Stemoearay ak ay an
gracilipes( Col eopt er a: Tenebrionidae) i si ml i b°cejin
ayréexktereéel masé i -1in, ¢ st kanat!l aréndaki °czel
tepesinde biri Ktriuritppdjaggarlk&smérra .ddB°cejin bu
su motorlaréna ve bina kapl amal aréna m¢kemmel
kull anélarak -°ll erde havadaki nemden su el de e

kullan €l makt adér .

LED Benzer.i Y&EpEe ThaslaelBenlel erinin gzl eri a
°nl eyi ci kapl amal ar i -in yeni fikirler ver mi K
mal zemel ere dayanan yanséma ©° nl ergercekierii KVapl amal a
ekranl ar é, ge¢nek pilleri, LED éxkéklare ve difje
ARC'l erin bazélaré doja taraféndan vyapeéel ér ve
gezleri, gel en ékeéej énoldaanl gka¢ -bioky udhadrane dtashbaa kka¢s-€,
doj al kapl ama parl amayée ortadan kal dér ér . Bu ot
goer ¢kl erini gel i ktirmesini sajl ar.

Katl anabil ir Kigmnuatb° Tagkaeeme:i ni k yapteéektan
he me n hi - yer kapl amaz. Tokyo i niversitesiond
ujurbo°ceji kanadené katl amaséné ©°jrenmek i-1in
Videoyu yavakl atar ak izl edi kl erinde rH°aejni n k
kéerékeéekl|l ar én ol ukmaseéna vV e kanat!l ar é kar makék,
verdijini bul dul ar . ¢al ekxmal arénén sonucunda b
uzaya feéerlatan g¢nek dizil bilkigrmekbanant| akeg,- ¢ khat
Kemsiyeleri olukturmaméza yardémceé ol abilecejir

Knsanoj !l u, daha 1ivyi -%z¢mler yaratabil mek i
etmi ktir. -takkolpiytal asmgar eci ni n mi maméde - &wd dminel
s¢e¢rdereglebilirlijini artérabil mektedir. Bu s¢r e
al masé gereken disiplin olarak biyoloji ve biy
ama son yéllarda ol duknamipmmprll @&kt aolae ibdi y mimmanr
kaynajé olarak dejil ayné zamanda bir tasar ém
tasarémlarén olukmaséné sajlamasé bakéméndan °r

Doj al yakam hakkeéenda bil gi topiamaktasanérm:
uygul anékénén anl akél masénée sajlayan ¢ - seviye
et mek vV e ekosi st emi takl it et mek. K1 k i ki S €
kopyal anmasé veya taklit ecdailenkeossii sd weandaelka r ékyakyec
bir bakék a-ésé i-in arayékta bulunmakter.

Ejer hayatén yakama el veri«kl: kokul |l ar yar a
y°neli k s¢grdereglebilir -evrelerde s¢grderel ebil
tamr emcél ar, kendilerini dojanén dehasé ile y°nl

Er gonomi bireylerin g°rev vegesocer-unelrulnuknl,ar-é
kokull arénén ve dahil olunan sistemlerin s¢grek
sadecedakliojg°zl emlerin dojrudan sréene deone¢Kteer
temel | i kavramlarén ¢reéegnlerin velveya s¢é¢re-1ler
ol ar ak da dejerlendirilebilir. Knsanpa maki na,
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biyomi mi kr i er gonomi al anénda da kat k é sajl a:
géevenlijinin temini, yorul manén ve i K stresinirt
azaltél maseé, i Kg¢cC¢ kayéeplarenén $Ygkeemeési mesi
ergonominin ama-1|aré dejerlendirildijinde, bivyc
Bi yomi mi kri Al anénda Yakl akéml ar

Bi yomi mi krinin naséel uygul anacaj e konusun
biyomi mi kr i ol arkakvairkdiert emdegylgub@mal arda indirc¢
yaygeéender . Bur ada ama - bi yol oj i temel | i t ek
yaygeénl akt éréel masedeéer . Betenl ¢ e ait bi yomi mi k
s¢rderel i bilriarr vweerdejmaeya Paensibi észerine bir
bi yomi mi kr i asl énda dojadaki formlare taklIl it e
-ekitlendirir. ¥te yandan, dijeasaréméi yapahinl i
ve ekosistemlerin taklit edil mesinden yola -éke
Gel ecek K-in Biyomimikr.i

Biyolojik sistemlerin ket kaynaklara ve zor
ol dujunu g%zl emleyebil mek biyomi mi kr i i -in °
kull aneméne ve s¢re- y°neti mini b ur adabak i i | har
ol arak karkéméza -ékmaktadeéer. ¢Cenkeg verimli g

Doj a, ge-mi Kten g¢negmegze kadar yerye¢zeéende
et kil emi k, insanl é] én yakameéneé bi-imlendirmikck
Teknd oj i k ama-1ar i -in dojayeée taklit etme sanat
al mak i -in dojayé dikkatl e inceleyen tarihin
Vinci 6dir. 1480061 erde Da Vinci kukil bgeni ve- gar
ara-lara d°n¢gkKtéermegkt or. Bu tasarémlarén sahadsze
birlikte, bu tasaréeml ar hala bug¢nkeg mucitlere
Leonardo da Vinci 6nin fAKmsdaahaekOsel,, dbg ha éma Ki
direkt bir kekfe asla imza atamayacak. ¢cenke di
key fazladéro s°zlerinden ve insanl éjén var et
denilebilinl &k idoijm, hemsd®nemde ve ortaya -ékeze
kaynak g°revi go°rm¢gkKt ¢r. Géengmegzde insanl ék he
sunduju ol anakl ar a muht a- durumdadéer . ¢¢ésnkg e
kavramlara @ r i | en °nem de doj aya d°ng¢kKye¢ i Kar et et
s¢rder el ebilir bir d¢nya i -in dojadan il ham al
génegmegz arakteérmacélaréna yol gestermektedir.

Bi yomi mi kri, temel de yémoyaguradmmeélr ml &r édna |
i nsanl ek ol ar ak yézlektijimiz probl emlerin -0
i -erisinde baréendeéreéer. ¥rnejin, s¢erder el ebil i
verebilir? Doja s¢rdgnmdglrebvid i her k KEphuxwarkana b a
done¢Kterér.

Bi yomi mi kr i i nsanl éj a; *Kaynak Kkull anémeée v«
il ham kaynajé sunmaktader. Doja 3.8 milyar yeél
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ul akmakt adeéej a siflIHKinmlaicanl anmaséné sajlayar ak, - e
sajl amaktadeéer. Asl énda insanl ék doja 1ile -0k
sanayilekme ile birlikte kopan bir il i«kki baj é
ve sréirldepi |l ir kal kénma hedeflerine ul akél maséneé

Biyomi mi kr i, yeni tasarém -°z¢:ml eri cret mek
SEér a décke uyarl amal ar e °rnek al makt ér . Yal né
-al éektéekl araner anBameaghkhi ddg kaynakl|l arén en ver
eKeéek tutar . Bi yomi mi kr i tasaréem s¢gre-1lerini b
D° n¢ K¢ m, 3. Kekf et me, 4. Benzet me, 5. Dejerl enc
Sonu -

Géenegmegzde biyomimlkti edl emeslio] Boaostakneml i
ol ar ak karkéméza -éeékmaktader. ¥zellikle bivyol
kokull ara nasel etkin bir kKekilde adapte ol dufj
mo d el ol arakydami miakhéil masané&mdaki -al ekxmal ar [
basitinden, bir habitat i-erisinde madde ve be
bunun uygul anmaseé kaynakl ar én opti mum «kekil de
engellenmesini §al ayacaktidrhamBé ydasaréeml ar , -evre iczer
azal maséna yardémcé ol abilir.

Bi yomi mi kr i ekolojik anl amda yeni ol ukmuk b
varolukundan beri géenegmegze kadadaseiseggelkmii k bl
al mak, i Kl eyi Ki Ve fonksiyonel li7Ji farkeéna V @
edebil mek s¢rekli devam et mi ktir. Doja d¢gnyaneé
ver i mli bir kekilde kukbeadabtlbrteol murt sagr ekK}E ml
doj al dengenin devam edebil mesi i -in s¢greklii
uyum sajlayan her canl é enerjiyi ver i mli kul
gel i ktirilmicktiyomiBn k% z eltlaiskalreerm iylak | ik é mé uyg
seviyesi azaltélabilir. Géengmegzde i se teknol oj i
kekfedilen dojada yapeéelan tasarémlarén daha f
biyolojik si st eml erin anl akél masé ve bu sistemlerin
ilerl eme kaydedilmiktir. ¥zellikle nanoteknol o]
edi | mesi bir-ok tasareéemén da thadéart.a ge-iril mesi

Biyomi mi krinin ©°nemi veya bir bakka deyi kKl
°jrenil mesi ve kullanéel maseée gereken etkili Dbir
°zellikle yapésal ve kKekilsel -alakmekdeéeyad@gnfi
ise teknolojinin de gelikmesi il e birlikte i mk
yapél éyor ol masénéen verdiiji fersatlarl a, tasar

dojadan daha deri-ral @Biklmpiklt ard Eegl.de et meye

Doja kendi si il e zaman ge-irenleri, g°zl eml
soranlaré °d¢ll endirir. Dojadan °jrenmek istey
Zaman ge-irmeleri ve g°zlem yapmal aré s°ylenebi
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Kn€an i htiya-I|larénén tanémlanmasé tasar émcél
Mi mar|l ék ve biyol oji araséndaki ©°rt¢gkmel eri ar @
dej il ayne zamanda mal zemel er , merkalnd ra@ iv-ei ns ¢
y°nl endirmik olacaktér.

Bi yomi mi kr i toplumun ve bireylerin probl eml
duyarl é bir -al ékma al anéedeér . Dojaddaki si st
s¢e¢rder el ebilir yapéel agmeybiay Plronjeikkk i ve Eawyroamand s ¢
°n¢nde bulundurarak yapélan i «kin, -al exelan ik
viyelerini artéermayé hedefl emektedir. Bi yomi
in ve -e&rie-niim dtakialriembir -°9z¢;m yakl akéemedeér .
uml andér él masé adéna °nemlidir.

Knsan ve t¢gketim birlikte kullanmaya al eéxkkEeéi
usu il e birlikte t¢e¢ketnmak artanpobuoltpkeéd i
yhine ol mamas é, biyomi mi kr i bilimini dojru
aya zarar vermeyerek hatta dojayée destekl ey
il génegmegzde yakanatnadmek k-adldempalodlhielmil re.r

apl ar én i novasyon s¢re-lerine entegre edi |
arémlar ve ¢retimler yapeéelabilir.

S¢rder el ebilir Srén tasar eéme fikri, fii nsan
K étl @maloi ne dayanmaktader. i r¢n tasaréménda

crdegréelebilir tasaréemodo kavraméné ortaya -éka
in tasar ém, doja uyumlu tasar émr émagaimi ddng g ¢
viamén vyerine kullanéldeéejée g°r¢l mektedir. Bi
y
I

c T wm
< X O

- 0O T Qo 9 S
Q D® — O T O
n<Q"—/"omno ™

n o
-

masé, yenilenebilir ol mayan enerj.i t ¢cket mesi
ebilir. ¢Cevreye dnismi kirrig ndielriimmi ¢°rre tp lmd mad e- &k
Dijer yandan biyomimikri tasarém -al é@kmal ar ¢
gel ecejin mimareé olan -ocuklarén yetixktirildif]Ji

o< X T ot xX
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Ent omoterapide Areél aréen Kul

Rahilel¥zt¢rk

'Sel -uk !niversit esi-malPauk@Bdckkedutre s i , KONYA, E

¥zeR%ceklerin ya da b°cek ktud d eawléil masémlaer i n

entomoterapi denir . tok eski -ajlardan beri
maddel er °zellikle Doju Asya, Afrika ve G¢ney
ama-1é olarak kull anél maktadeér. Géenegmegzde 14
den Bzl a b°cek t¢réneén gel eneksel ¢in tébbénda
Gel eneksel tépta b°cek v¢gcutl ar é, yumurtalar é,
sal gél arée tedavi ama-|é& kullaneéelabil mektedir.
B°ceklerin kimyasal bilexkenler y°n¢gnden ol
bir ger-ektir. Alarm ve -iftlexkxme feromonl aré,
bitkilerden y a da avl aréndan tedari k et ti kil
g°sterBPebkl erdeki bu ki myasal bilekiklerin
kardiyoaktif ve n°rotoksik etkileri tespit edi
hastal éklara vekt°rl ¢k yapmasé konusunda araktee
kull anélnmasluar € okk o az arakteérél mékter. Pek - ok
karéncal ar én, bal arélarénén ve yaban areél ar éné

etkiye sahiptir.

Ar é srénlerinin vV e °czell ikl e bal areéese
kull anél masakapist entf apidi oi Brr . Es ki zamanl ardan
mul tipl skl eroz, enfl amatuar s¢re-1er, ajré yak:¢
pek -ok hastaléjéen tedavisinde kull anél agel mi«kt
terap°tik emkndei jyieri ,alhkainl emel i tti n, mast he¢cr e
( MCD) peptidi, fosfolipaz A 2, hi stamin t¢grevl
maddel ere bor-1ludur .

Knsanlarda g°re¢len -exitli hastal ékl ar én
becekl er ykaulgléann €ollmaarsaékna r aj men ni speten -o0k
konu ol muktur. Ancak, son zamanlarda yaygeén
geliken diren- bilim insanlaréné yeni tedavi
-al ekxmada, pekanloakr € pr ¢knuilnl¢ga nie me& n a sunan Api s
ge-mi kKten ge¢negmgegze gel eneksel ve modern teéepta

-al ekél méxkt ér .

Anahtar Kelimeler: Apis mellifera, apiterapi, entomaterapi
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Use of Bees in Entomotherapy

Abstract: Medical use of insects or insed¢rived products is called entomotherapy.
Since ancient times, insects and their substances have been used for medicinal
purposes, especially in East Asia, Africa and South America. Today, it has been
determined that morinan 300 insect species belonging to 14 orders and 63 families
are used in traditional Chinese medicine. In traditional medicine, insect bodies,
eggs, egg shells, insect skin and secretions can be used for treatment.

It is an accepted fact that insects aexy rich in chemical components. Examples of
these chemicals include alarm and mating pheromones, substances they use for
defense, toxins they obtain from plants or their prey. The emetic, skin irritant,
cardioactive and neurotoxic effects of these chamiompounds in insects have

been determined. In modern medicine, researches have been made on the fact that
insects cause diseases, but the subject of their use as medicine has been studied very
little. The venom of many insects, especially ants, hoeeg bBnd wasps, has a
neurotoxic effect on humans.

The use of bee products and especially honey bee venom for therapeutic purposes is
called apitherapy. Since ancient times, bee venom has been used in the treatment of
many diseases such as multiple sclexoiflammatory processes, pain, cancer and

skin diseases. Bee venom owes its therapeutic efficacy to substances such as
melittin, mast cell degranulation (MCD) peptide, phospholipase A 2, histamine
derivatives, cardiopeptin and adolapine in its compositio

Although insects are widely used in the traditional treatment of various diseases in
humans, they have been the subject of relatively little scientific research. However,
the recent resistance to widely used antibiotics has forced scientists to seek new
treatment resources. In this study, it has been tried to express the use and
importance of Apis mellifera, which offers many products to people, in traditional
and modern medicine from past to present.

Keywords:Apis mellifera, apitherapy, entomatherapy

INS&

Girick

Becekl er vV e onl ardan el de edil en maddel er ,
toplumlarca il a- kaynajé olarak kullanéel méxkteér
y°ntemlerle tedavilerinde b °rcae] kmheenr  nyi asypgeétne n o | -ao
bili msel arakteéermalara konu ol muktur . ¢ok eski
maddel er °zellikle Doju Asya, Afrika ve G¢gney
ol arak kull anél makt adérayéBd aama-ilnddegazeél arti ah i
yél déer b°cekl eri i nsanl arén hastal ekl aréené ted:
en fazla kullanélan b°cek takemlare Coleoptera,
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Géengmegzde haBanbMeksikleadml bl gelerinde b?o°
kull anéel makta ve bu b°lgelerdeki bazé marketl e
olarak b°cek ve b°cek par-alaré sateél maktader.

Becekl er taraf éndan cretil enl azehii-rilrer karyen .
ol ukturmal aré a-éséndan ol duk-a ©°nemlidirler.
n®°rotoksinler, antibiyotikler ve antiviral et k
|l arval terapi (-¢r ¢melkanmealkaird alk éng su tntekn | tag miad lae
apiterapi de entomoterapi al anénda kull aneéel an
etmektedir.
Modern Tépta B°ceklerin Kullaneéel maseé

Géenegmegz tébbénda b°ceklerin il a- ol arak kul
-al eékxmaneén ol mamasé nedeni vyl e K¢pheyl e kar kél
bil ekxenler y°n¢gnden ol duk-a zengin ol duj u k al
hgrel erini °l d¢ren mol ek¢gl | er, peht él akmayeée ©°r
enzimler, antimi krobiyal peptitler Ve toksinl
hastal ekl ar a vektorl ¢k yapmasé k onal@aknd a ar a
kull anél mal aré& konusu -ok az arakxkteéereéel méktér.

Teknol ojinin de geli kmesiyl e beraber, arte
ki myasallarén izole edil mesi konusunda °neml.
kimyasal taramalar sonucunda, prei nl er i n, terpenoidlerin, Keke
polifenoll erin glikozidlerin, guinonl ar én vV e
edi |l mi ktir. ¥rnejin, n°rotoksinler bal ar él ar é

maddeinsanlag zeri nde n°rotoksi k etkiye sahiptir.

Yine bal, bal mumu, propolis ve aré zehiri a
kaynakl aréndandeéer . Bunl arén araséndan en -ok ki
ciltteki y ar avivsei nyeen gkéullalraénné | tdeed & gi b g%z enf
tépta kullanél mexktér. Ayreca, sojuk algénl ejé,
hastal ékl arénén tedavisinde de baldan faydal an
romati zma ve eklem iltihabé ajreéelarénén tedavis
ajréelé b°lgeyi sokmasé sajlanmék ve bu «kekil de

Apis mellifera

Bal arélaré en az 150 milktoediyrell @rer AMbdrad !l g e-
bulunmadéjeée ve aylarca s¢ren uzun k &k géenl er |
depol amaktadeéer|l ar . Bal arelaré bu ama-Ila kendi
bal cretirl er. Kns ahashtaderled a bu bal é kendil eri i -

Bal én hammaddes.i ol an nektar, -i-eklerin n
i -eren Kekerli bir sevedeéer . Bal arésée -i-ekle
Keklindeki diliyle emer ve pbhadla miedéesarndear@in@éink
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bezlerinden ve midesinden salgeélanan -exitl] (
bakl ar . Ayréca bal arésé araleéeklarla mide i-e
mi ktaréné azaltmayardemesdvzomurf aaDayat benraekyga
i -erijini olgunlakteérmalaré i-in dijer areéelara
ederl er Sonunda su mi ktaré yaklakék %20 d¢ze
bakl anér .

Bal ar élba°rcée kd g ydd Ir . Ana, erkek ve iK-I ar
kol oniler halinde yakam s¢rerl er.

Kovan i -erisinde <ci nasned d aorlé r ako Igoenii rkinn ke rn ewkz
Gereksinim oldujunda i k-ig¢ar éylaakrl € alraarfveanl daarnd asne -
czere yetiktirilirler. Yetiktirilen bu ana aré
yakl akéek 18 adet erkek are ile u-uk esnasénda -
birka- mily®in asper mvés,lbuesper ml er i yakl akéek i ki
g°ez¢nden -éekéektan yaklakék 10 g¢n sonra yumurt |
3000 adet yumurta bérakabilir. Bir kolonide sac

Er kekartami@u | ve ijJnesiz areéelarder. ¢i -ekl erd
Onl arén tek g°revi, Uu-ukKk sérasénda ana ar é il
-éktéejéenda erkek arélar, i K- aréel ar Bitarafeénd

kol onide mevsime bajlé olarak 2000 adet kadar

|
deji kmekl-& dydérikte 5

Kk - i KRoéebarnpnin en k¢g-¢k bireyl eri ol up ci ns
kolonide 5000070000 adet kadar bulunabilire r . Bal arélarénén yakam s
olarak dejikebilir. -3¥%akgamdwzunlIBwjnw ndanelidd ix8 e
bireyler uzun s¢re canl e kalabilirler. KK - i ar
bek-il ak yapkholtVan sécakl éjéné ayarlamak i-in ke
bal yapmak i -in nektar topl ar, petek ©°rerler.
yapedadeéer . Petek duvarl aré sadece at/é&0®] ecrm el &l
takéyacak sajlamlektader. Bir i kK- areé bir tarl
Ayréca arka ayaklarénda bulunan i ki adet pol e
takéeyabil mektedirler.

D¢nya czerindekiajt gml &k¢lit grilielrgdel i s gel enek
uygul amal ar e kull anel maktader . Bu uygul amal ar |
anl amé, ar é srénlerinin (°zellikle bal ar ésé
zamanl ardan gi¢srni¢g mauwlet iaple sklher oz, enfl amatuar s
ve deri hastal ekl areée gi bi pek -ok hastal éjén
duruml ardaki terap°tik etkinlijini bil ekiminde
(MCD) peptidi, fosfolipaz A 2, histamin t¢grevl
bor-ludur . Aré zehiri bil exkenl eri terap°ti k am:
ve tolerans geAr &izane mier iy otl e havmaszt. a AmeRukga, Bal n
-eki tl Avrupa ¢l kel erinde apiterapi cemiyet]!l
kull anéelSmakty&@8daérmarda hastal éklarée aré ¢reéenl eri

artmaya bakl amékter .

Apiterapinin eny ay g € n ol ar ak bilinen uygul amaseéeneén
s°yl eyen D¢zce | niversitesi °Jretim ¢yesi, b u
dojrudan kull anéméneée i-erdifjini dile getirmixkt
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yvapgeél an arakteérmalarén olumlu sonu-1|lar wverdijine
nAr e zehrinin iltihaplanmal ar e azaltteje Ve
de¢kKegnegl mektedir. Ar é zehrinin i -erij-i2nde Yy ¢z
phospholipase A, geriye kalanénda phospholipas
bul unmaktader. Bu i -eskklaedenbsykemi dahat kbkekart
ALS, Par ki nson Hastal éj é v s . Klardah (RA, tAakilogzan | ar d a,
Spondilit vs) kullanél maktadér. Ancak t¢m denye
zehrinin; kel li k, sigara beérakteéer ma, hi pertans
kronik yorgunluk sendromu, yara izi, d&anseri, ekzema, epilepsi iltihap kurutucu ve analjezik
olarak kullanél abileceji g°r¢l mektediro keklin
°nemini di | Ay rg¢ddkd @ -mo jkltu,r . propolis kullanéméne,
maddelerinuZal akt ér €l masénda da °nemli bir rol ¢stler

Ar é creéenlerini tedavi ama-1 é kull anér ken C
uyar élarda bulunan Dr . ¥7r . lyesi Keke-o0] 1l u,
yapel d-égjed abyiérz . Ej er ki kiye ©°zel i stisnai bir
sréenlerine alerjisi bul unmuyorsa aré ¢regnlerin
ama-1é& kullanéeménén kesinlikle tépr@okébru kbae
tedavi ol mak isteyen kikilerin kendi kendi ni
Kikiye °zel durumlar ve istisnalar az sayeéda ¢
hi-bir sréeneén kontrol s¢z kiun d eknie | méd mae®a8i ywlea,ek
uygul amal arén da tehlikeli ol abilecejinin alter
Aré Zé&héetiar soktujunda canémézé yakan ve bu vy
sebep ol an aré zehiri de bir arébegrzint¢adgafeAada
-ékéekéndan 20 g¢nl ¢k oluncaya kadar ki s¢rede ¢

Knsanl arén tedavisinde arée zehrinin toplan
dojrudan hastayeée ijJjnélaemdsir ywanwgemdaolrar ak Kkul | &

Ki kinin hastaléjéna g°re farkleé yerlere yer
sokup ardéendan °l mektedirl er. Tek ki kKinin 10 (
uzmanl ar , sadece -ocukl ar dyag ud &@mar |baankaé om adkus]i umuul
taraféndan sokulabilecejini aktarméexkl arder . (O
ajréelarenda azal ma g°re¢l dejeéeneg belirtmiklerdir.

Aré zehiri il e herhangi bir tedaviye bakl a
yaptéerél masé gerekir. Areé zehiri tedavisi, t¢be
ve hamilelikte kullanél mamal édeéer . Aré zehirinirt
i fnesi hazérl anar ak, enfeksjiyogli bi bklFrgelVer iem, ¢
yapeménda da kull anél masé m¢gmkegnder .

Mul tiple sklerosis (MS) hastal éejé& buge¢n dg
hastal ekl ar arasénda g°steril mektedir. Aré zeh
-aleéekan tedaviye aléen#8m Aradasj@inkdiak bgmru ptax a%&0 el d
vakal arénda i se ar é zehrinin mer hem, tabl et V €
verici gel i kmel er kaydedil di] i #&yesindekdzindtikmi kKt i r .
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sanay.i de bu maddeden faydal anmaktadéer. Bel I i [
saf halde bozulmadan kalabilir.

Yeni ergin hale gelmik bir g¢nl ¢k arél arda |
bu d°nemdenigpnerirt I mamasé nedeniyle sokamaz|
salgé bezinin ak@Qigéihlkesgk arébhar e dmBé zehiri é
ul akér Bir aré soktujunda zehirin amdek ,1/ 306
sojuja ve sécaja dayanékl éedeéer. Kurutul muk ar é
°czelliklerini kaybet mez. Apis te¢grlerinden el de
-exki tli érklardan el de etdgrl ein-izrehiehieridre ydpag
farkl él ekl ar Apiskcenangd bBi hdir st Me s Apks neliferezéhgigdegn z e hi r i
i ki kat daha g¢-1¢ d¢egzeydedir.

Mellitin: H¢ cr e membr anl ar éné par -al ayarak hezl a
h¢criehe par-alar. Antibakteryel ve antifungal °

Histamin: Zehi re hassas olan kikilerde bak ajré:
bozukl ujuyla, kan damar |l ar éné genirmdddedirer ek ©°1 ¢r

Apamin: Baj ekékl ek sistemini g¢-lendirici °czel l
aré zehirinin bu yapésé ¢zerinde durul maktadeér
ortaya -ékarer. Apami ndéin awnél zamapdénbeVyi mi ¢
varder .

Fosfolipaz A-A2: B¢t ¢n zehirlerin i-inde bulunur. At
sajl amaya katkéda bulunur. Kan basécéné kontrol

Aré zehri, sojutucularda veya n&aonduKruulumuaxr é
zehiri birka- ay donmuk ol arak saklanabilir. S

Kikelerde ve ajézlaré sékéca kapatéelarak kuru z

Knsanl arén tedavisinde aré zehriariénl aré@ml an

dojrudan hastayé ijnelemesi yaygén ol arak kul I
°n¢gnden, kulu-kal ék veya ball ék bol ¢m¢gnden
toplanabilirler. Toplanan 2 0 0 ade't i K- ar e, urupuslk beslenieve i ki h &
hasta ¢zerinde ge¢nl ¢k sokma ikl eminde kull anél €

Aré sokup ijnesini beraktéktan sonr a, kesi
-al ékxkmamal édér . ¢c¢enkeg bu hareket kesenin i-1inc
acéméze@sneénartmeden ol ur. En ivyisi bir be-ajén
-ékarmakt ér . Aré soktuktan sonra panik hal de
hareketler dijer areéelarén da dikkatini -ekerek

Ar & s ok mayseér isno kkuilkaitme si ne neden ol ur . Bu da i
Sokan areéelarén -oklujuna g°re, mi skinl ik, b ak
ger ¢l ebilir. Aré zehrinin kendine °zg¢ keskin
dijer aréelaré da hér-énl aktérér. Ejer bir are
bakka arélar da sokmaya -al éxkeéer.
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Ciddi alerjik reaksiyon, hemen her yakta g¢g°
kar kél akeéel éer ve bkatdudama ef aekbhdéde B&kma sor
reaksiyonun ciddiyeti yak ilerledik-e artmaktac
Aré | re¢enleri ve ¥zelliklerdi

Polen:Ar & pol eni, arél ar taraféendan toplanan v
-i-ekl enme d°neminin erkek tohumlaréder. Bal a
enzimleri ile karéexkteéerer. KIl'inhknt szl ér veaket
Kekilde sindirildijini glstermektedir. Pol en,
ge-mektedirler. Konunun uzmanl aréna g°re ajézd:ze
omurilik sévéséna ve i1Tdfhermt iurl mlatne ,p od ejni, K ivk¢ cc
bezl erini uyarar ak, canl él éeéjé& arteérmakta sajl e
pol eni, insan yakamé i -in gerek duyulan bir-ok
karkél akt é@&mwm epbpdepkhda,besin maddel er i a-éséndan
kapsameaknt aazé r1.8 ayré aminoasi di i-eren pol en; b
11 enzim veya koenzi m, 14 vyaj asidi, 11 dej i K
vyven¢gndemrngiorkdiz . Kal or i a-éséndan de¢ K¢k, prot
vitaminleri, beta karoten, kal si yum, magnezyum,
bil exki kIl eri b¢e¢nyesinde bulunduran plodrea, olbalf €k
radyasyon ve kimyasal toksinlerin etkilerinin yok edilmesinde en uygun ve en ideal
kaynakl ardan ol duju bilimsel olarak saptanméx &

Ar é Z&8hiriaresé zehiri, i K- i arél areéeén i jnel
taraféentan. ¢Bat ¢reti m, yeti kkin ikK-i °mr ¢éneégn i
kovan savunmasé ve besin arama i«kleri ile i1 gi

yakl andéek-a ¢retim azal ér.
Her hangi bir ar é s okt Wkesesmakdylunam 6.15ma0,3dmy t am b

zehirin hepsini enjekte et mez. Sadece insan gi
i fnesémir kesesi, kasl ar ve sinir mer kezi de d
kaybeder. Bu sinirler ve kaslgri ne de bir s¢re daha veya zehir
enjekte etmeye devam eder. V¢igcudunda bu kKekil de
Zaman arénén °l ¢m¢ne sebep ol ur. Her bir ar énér
03mg zehirde hi-bir ijnenin hézlé bir kekilde -
aré sokmasénén, bir ki ki i -in tamamen °1l d¢r ¢cé
y°neli k olarak 90 aré sokmasé °ld¢gregceg ol abilir

Aré zehirroimatdi emiat Itiedavil erine y°nelik ol ar
kull anelMmaktacér sayéséz dijer virg¢gsler gibi H I
i -erisinde delikler a-abil en, aré zddp,ibui nde bu
toksinin sadece Vvirgsen bulaktée]jé hegcrelerdi et |
araktérmalarla tespit edilmicktir

Zehir, daha il eri bir i klem veya steriliz
edil ecejinden dol ayé, aré zehiri topl ama ikl er
derecede titizlikte -aléekmayé geresézredi ciRakat
zehire karke toplayeéecénén korunmasé da °neml:i k

Bal: Bal é Ki min, ne zaman vV e nasél bul duj u 1
insanl arén tanédéejéné ve topladéjéené g°steren
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majaadra bul unmuktur. Arakteérmalar majaranén duva
yél ©°nce yapélmék oldujunu g°stermektedir. Ayr
bir kesmeé da bal én kutsall éjéné&rinanmakt a, di ni

Piramitlerde ajézlaré hava ge-irmeyecek bi
Mésérl el arén bala b¢gyée¢k dejer verdiJini goster
panzehir ol dujuna inanéyorlardap AgpkémbaeMedbat @l
hastal ékl arénda kull anméxkl ardeéer.

Bal én kompozisyonu ve tade, nektar kaynaj é
kull andejé y°nteme bajleé olarak farkl él ek g°st
keker ve gltukrogn & maasjilté drark. Balda bulunan u-ucu
bilekenler aroma/ koku kalitesini b¢yeéek oranda e

Bal nem -ekme (higroskobi k) °czel li7Ji ol an
onun ©°zel yapéseéenas i ndekdr sar amiékntaarven ai -bearfil & ¢
Hi groskobi k °zellijinden do!l ayé bal, ferenda
yumukak tutmaktadeéer ve t¢gten ¢reéegnlerinin akeér é

El ektri ksel ikl entekketnalriékn, kdaayhnaaj-éacna ve bal én
protein miktaréena bajlée olarak dejiken fizikse
salgé baléndan ayéran en °neml:. parametrel erder

Bal , yakl akék ol artak, 1819 7mbaad)déea igCerre ri.s eWhb a
tane madde bulunmaktadeéer. Bal da ortal ama %80 o
asit, mi ner al tuzl ar , vitaminler, proteinler, 1
dijer mim°ryelri laelkmakkltead ér . Bal én i -erijinde ayn
B2, C ve nikotinik asit), polen, balmumu ve pic

Bal bakter.i baréndéer madeéej é i -in doj al ant
antioksidandéen. dBuayeebbkirpentd radikkal erl e etk
kérél maséné sajl ar. Bal én yaral ar én -abuk iyl
uykusuzl uj a, astém ve bronkit hastal éklaréna i\
enfeksi yonl aré kol ayl ékla ortadan kaldeéerabilir

Propolis: Pr opol i si n, i nsanl ar czerindeki ol uml
bilinmekte ve halk arasénda kull anémeée eski -aj |l
mumyal anmaséndamalahan| ebhanferd&n i se deri apse
boyunca kull aneéel-3nektMr¥. )Hi pprko@al i(#4i6 der i hast
sister mi rahatsézl ekl aréneéen tedavisinde kullar
o arak wuzun zamandér kull anél maktadeér.

Aré Setida 15 geéenl ¢k 0 kK- bal arélarée tarafe
amacé ile yutakalteée adleée bezeleri i -erisinden
l arval ar, sapgeEhamddphe dopirudan areé s¢te il e b
gel eneksel areceéelek ¢reneg dejildir. Aré s¢t ¢
mi ner al tuzl ardér .

Kaftanojlu ve arkadaxkl aré tarafedgndan® syanp €1l e
|l enfoma ve hepatoblastomu olan -ocukl arda inc
d¢zel me, kil o al ma, kandaki |l °kosi t, |l enfosit
ul akél méxkteéer .

Aré s¢t ¢ ve propolisida yxamhrmnr@déetkil erinden
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A Aré s¢tenegn ajéez yoluyla teketi mi tot al kol es
A Propolis, ins¢glin sentezini uyarar ak, ve ka
met abolizmasé ¢(zerine yararl e etkilerde bulunur
A Propol i sdke asuiltunfaen etaifleiester (CAPE), omuri ||
A Propolisde bulunan kafeik asit feneti | ester
°strojeni k etki g°sterir.

A Kuersetin ve propolis keker hastalaréenda kat s

Apilarmil: Er kek aré °z¢gteéenegn, yani az mi ktarda ar
créeneg olan apilarnilin cinsel gel i ki mi uyar an
de¢kenegl se de, tépta kull anémé idléeeg .i lagiilliarméd ; h
biyolojik olarak aktif ve enerj.i veri ci bir ar¢
creéenl eri veya ila-1laré ile karékterélar ak bel
kull aneéel ér .

Apilarnil ; anabol iaznmawé r ay et ki si varder ,
arteéereéer; °czde bul unan besin maddel erinin y ¢ ks
solunum enerjisi varder ; bu da iyi nefes al ex
t amamée vyie-tier | i oksijen anlaména gelir. Haf eézay
d¢zenl er . Kl k®jretim -ajéndaki -ocuklarén zi hir
besin maddel eri sinir sisteminimng¢duwtm eredrijkii gni |
canl él efjéné ve yenileme g¢cCcéneg arteéerér . Psi kol ¢
gut, akéré bitkinlik, halsizlik, kroni k yorgunl

¥nceltiedlag i edi lleerr jKiski noilnupbiorl mreadéej énén bel
k¢-¢k dozajlarda kull anéel mal edeéer ; 1 veya 2 ayl
g°re ara verilmelidir. Apiterapi a-éséndan, t az:
Apilar ni | i -eren t¢egm ¢greéenloer (°zellikle -°zeltile
-éonkg yé¢ksek sécakl ekl arda apilarni.l -abucak
dondurul arak kurutul maz ise, kullaném °mrg¢ -arr
Yan etkiler: Pr opol i s ve bal, °ncel ikl ol arak farkl
asfalt gi bi zararl é& maddel er, demir (Fe), -in
metall er ve hatta kurkun (Pb) , (Cantigmbdn @%@)Y, ma
topl amal aré ol aseder. Toprakta yojunl akmék ol a
sréenl erini ciddi boyutlarda kirletir. Bal en i - |
bir grup toksindeni mluaeanhéjgde,aykhabpokstim bozu
solunumun baskélanmasé ve kKuur dejikikIlifjJi il e
ol abilir. Bu maddel erin baldaki varl ejéené etk
bakél dej éngdnd,eriayr é - gvresel bul akmanén vV e kirl
kull aneéelabilir.

Bal én anti mi krobiyal bir et ki si ol maséna r.

olabilenBacillus cereusClostridium perfingenseyaClostridium botunilumg i b i adyadar € m
ve spor ol uktur an mi kroorgani zmal ar hijyenik
creyebilir. Canl é Clostridium botulinum sporl a
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botulizme neden ol abilir. A n calyasyon ald stedlizek i nl i k
edil ebilir vV e yar a pansumanéndan °nce steril
reaksiyonlara yol a-abilir.

Sonu-

Becekl er d¢nyamézdaki canl élarén en geniKk
onl ar én ¢ rkd tairp  Ku Ilmyarscd | arén -exi tl il if7]i de
kekfetme -abalaré ilerledik-e dojal crenloer K i
olukturmaya devam edecektir. K¢-¢k boyutl ar dak
yapan teknol oji sayesinde °ncel eri il gisiz kal
arasénda kull anél ma potansiyeline sahip en zenc

¢ajlar boyunca areée ¢renleri, t emelesire hem t &
maddesi ol arak kull anél mexter. Modern téebbén g
ol an potansiyel yarar |l ar é ortaya -eékar mak vV e
hastal ekl ar éna y°nel ik yeni t e daarv i s uanl maekrtnaadtéirf
¢al ékmal ar , arée ¢reéenlerinin, ar él ar taraféndan
bilekik i-erdijini ve bu bilekiklerden kaynak|
i mm¢gnomodel at°r etkiletedismhi Buokdlkj beu, gmekan
hasar ve inflamasyon ol an genik bir hastal ék g
dojurabilir.

Bunun yanénda, ar e zehiri, °zeslel-iekle& | &rains
sajlayabilir.
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¥r¢mcek Zehrinin Ki myasal] z¥ezra Inldiekklie r
Etkileri

Rahilel¥zt¢srk

Sel -uk !niversitesi-malPeuk@Becukedutresi , KONYA, E

¥zeKkt¢g:- ¢k mi ktarda v¢gcuda al éenép ajéz, sol unum Ve
enjekte edildijinde organizmada bozukl ukl ara ne
toksik bir maddenin girmesiyle veya normal dozda toksik olmayan bir maddenin

yé¢ksek dozlda vag céndnans éiyor mal fonksiyonlarénén bc
zehirlenme adée verilir. Zehirlenmeler, sindirinm
temel de é - grup alténda topl anacak ol ursa,
zehirlenmeler, derel goéuyYiaeblvuean|l ekhi etekmbir

mcekl er; Arthropoda filumunun Arachni da S €
tl aréndan dolayé bilinen en eski canl e grup
daki en bakar él @ omur¥grasneczd kalre ro;l al vaekr eksatb uD a ]
zirvesi gi bi ekstrem vyerler de dahi l ol
itatlarda yakayabil me °zellijine sahiptirl
mcek te¢gre de, i nsanlarén yawaééje yerlere i

e
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mcekl er «kimdiye kadar tespit edilmik 3000008c
ol duk-a genik bir grubunu temsil ederl er, f
ir, insanl aré etki k g¢ce sahip dej
i nsanl ar i -in ge hl i kelidi Hatt
rlerinin -éngeérak ehi i

mi Ktir. Ancak, °r

nicekdregmn zayéf i
renén az ol mas irlerinin toksik
n) mi kt aréna ve ki in yetikkin ya
Eaneodéect wd ami rkar adul °r¢mecekl eri, d
kel i °r¢mcek terlerine verilebilecek ©r
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ri t¢ere °©zge¢der vV e ol duk- a kar
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r. ¥r ¢mcek zehirl eri n°ronl arda
ileyen bir-ok madadd diujar mektedir.
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asarl are ise, ¢l ser ya da daha
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bir-ok araktérmaceéenterea ¢ mcek zehirl
belir i Ktir. ¥r¢mcecekl erden i zol
cekl e e paralize (felce) sebep
& kullanélan kimya%Saél pestisidle
i in kullanémé i-in b¢gyek bir il
ré¢mcek zehirlerinde bul unan antimi krobiyal p
mi kroorgani zmal ar én m¢cadel esi nde doj al kayna
canl gleaarign erinin sajléek alanénda kull anéménén |
°nemlidir.
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Sonu- ol ar ak, °r¢mcekl erin gerek -ok dejikik
zehirli hayvanlarén en zengin grubunu temsil
tehlik e | i ol mal ar &, son yéllarda °r¢mcek zehi
artmaséna sebep ol muktur. Bu -alékmada da,
tedavi yontemlerinin yanénda, i -erijindeki
faydal e kpleek a-loakn f(abri yol oj i k m¢cadel e, tép..)

-al éxél méxkter

Anahtar KelimelerrAr achni da, n°rotoksin, toksisite, venon

Chemical Properties of Spider Venom and its Effects on Human
Health

Abstract: When a small amount is absorbed or injected into the body through the
mouth, respiration and skin, substances that cause disorders in the organism are
poison, and the disruption of the normal functions of the body by the entry of a toxic
substance into théody or by taking a high dose of a ammxic substance in a
normal dose is called poisoning. If poisonings are grouped under three groups as
digestion, respiration and skin, poisoning caused by insect bites is an example of
poisoning caused by skin.

Spides; It is one of the oldest living groups known from the fossil record, which
belongs to the Arachnida class of the phylum Arthropoda and, after insects, are
considered the most successful invertebrates on land. Spiders; They have the ability
to live in awide variety of habitats, including extreme places such as the summit of
Mount Everest. In addition, as is known, many spider species are well adapted to
where people live.

Spiders represent a fairly large group of venomous animals, with more than 30000
species identified so far, but in the vast majority of their species, venom is not
powerful enough to affect humans. However, the venom of about 30 species is truly
dangerous to humans. In fact, research has shown that spider venoms are about 15
times more #ective than rattle snake venom. However, no serious impairment is
observed in poisoning by spiders. This is because spiders have poor injection
mechanisms and the amount of venom is low. The toxic effects of their venom vary
depending on the amount ofneen (venom secretion) entering the body and whether
the person is an adult or a child. Black widow spiders belonging to the genus
Latrodectus are examples of the most dangerous spider species known in the world.

Spider venoms are speciggecific and hava highly complex and heterogeneous
nature. Proteins, peptides, polyamine neurotoxins, enzymes, nucleic acids, free
amino acids, monoamines and inorganic salts constitute the main structure of
poisons. Spider venoms contain many substances that affectrttigorfing of
receptors and ion channels in neurons. Necrotoxins are secretions defined as spider
toxins that stimulate tissue necrosis in the areagpoiSoning. Damage of these
secretions manifests itself in the form of ulcers or more intense tissageam

In recent years, many researchers have stated that spider venoms have insecticidal
components. Since such insecticidal toxins isolated from spiders typically cause
paralysis in insects, there is also great interest in the agricultural field for thels
these specific insect toxins of animal origin to replace chemical pesticides used
against pests. In addition to these studies, it is important that the antimicrobial
peptides found in spider venoms form naturally sourced models in the fight against
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artibiotic-resistant microorganisms, indicating the importance of the use of venoms
of these creatures in the field of health.

As a result, the fact that spiders live in very different habitats, represent the richest
group of poisonous animals and that sospecies are dangerous for humans has

led to an increase in studies on spider venoms in recent years. In this study, besides
the toxic effects and treatment methods of spider venom, many different useful areas
(biological control, medicine ...) in whichig used due to its active ingredients have
been tried to be explained in detail.

Keywords:Arachnida, neurotoxin, toxicity, venom

Girick

Yakam al anl ar éméezda bulunabil en °r¢e¢mecekl er
¥r ¢mcek, ésérdéje esnada g°r ¢l emezse veya yaka
tecr¢beli biyolog taraféndan tanémigehamaz§anib
tekhis etmek ol duk-a zordur. Bu konuya kK°yle bi
°r¢mecek sokmasé i le olukan klinik tablo |iterat
|l oxoscelismdb e neden ol aRrRrgtekeftico ¢nl d&RA&kkledaz i
Loxosceles rufesceis d i r . ALoxoscelismd klinijinde; soju
yaygeéen damar i-i péht &l akma, hemogl obinuri, n
duruml ar hatta ©°1 ¢mrivlarkeaHl tag &inré.n lodxXwg we lbeisl dti ¢
sonraseé -ocukl arda %1 . 1 oranénda yojun bakeéenm
verecejimiz hasta, daha °ncesinde sajl éekl & ol ar
sokmasé, yél abapgplb&emaspti esen&j &n taneélareée ile
ail esi yakadékl ar é -adérda sonr aki genl erde
g°sterdi kten sonra tané aydénl ateélabilmiktir.

Zehirler -eki tli ama-| sréeaneddpadar@&k erlaxi t |
edil ik yerl erine, ki myasal yapél ar éna, biyol o
y°ntemleri) ya da biyolojik, fizyolojik ve farr

AHer madde zehir didrd.e ZAeohkitrur ¢l mmaeyham ml e i | ¢
Zehirlerinin -oju bilexeni, santr al ve perifer
kavkakl ar gi bi -oklu molek¢ler késémlaré hedef

Hayvan zehirleri biyolojik olarak aktf ve inaktif maddel erin bi
i -erik ve oranlareée farkl é sénef, cins hatta t¢
di kilerin gebelik dur umu, yak ve yakam alanl ar
Zehirler, proteinler, peptitler, poliamin n°rotoksi
asitler, monoaminler, serbest asitler ve inorg
biyolojik fonksiyona sahip bi y & a$as bijolojkmo | ek ¢ | |
aktiviteye protein ve peptit bilekenleri sahipt
°neme sahiptir Bu peptitler milyonlarca yeélleé
peptit k¢t ephanel evrei yeoelnar aikl at-d naé n@lna ngaebliil kitri ri |1
kaynak durumundaderl| ar.

Doj al creéenler il a- kekf. ve geliktiril mes
bekl eyen farmakolojik olarak dejerl:i mol ek ¢l | e
Doj al abé kénkda, biyolojik aktiviteden sorumlu |
tayininin yapél masé, biyoanal itik kimya ve teéep
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Yeni ila-larén kaynajé olarak dojalb@aoginhiemi n
doj al créen keokenl i ol duju ger -eji il e vurgul an|
tedavi sinde kullanéelan farmas®°tiklerin -o0ju da
toksinler gi bi doj al kar ékéesmallar krai tkeerklfeerdii | £&mi
geIiKtlriImektedir.

Zehirlerin Genel Et ki Mekani zmaseé

Zehirl er, genel l ikl e h¢cre davranékéné boza
etkilerini artérmak i-in hg¢gcre yénzekya madlel avred/ vve
enzimler ile etkilekime girerler. Toksinin rese
fonksiyonunu dejiktiren bir bakka sinyal ya dze
toksinleri il a-1 ar ai b¢erneteme kbiir- i krekld ¢ ite€ s édetrkdii
uygunbajlanan anahtarl ar gibilerdir.

Bir zehrin toksik dojasé, avendak hayat. |
hareket eden -o0ok sayéda toksinin ahkte]jbnai bayl
olarak alénéep az bir dozda enjekte edilirse be
toksinlerin, jre vV e kal p fonksiyon bozukl!l uk
kekfedil mi ktir. Esas ittoikbsa rki y b ier, Zashiemi behekre
uygul anérsa hastaleéeklare tedavi et mede faydal é

¥r¢mcek zehirlerinden izole edilen Dbiyoloji
incelendijinde ¢- farkl e gruba ayreéel maktader. E

1) Glutamika s i t resept®rleriyle et k-klaesk)i mg eg-isktienr
engellenmesine sebep olan poliamin benzeri toksinler

2) Membranlara ait iyon kan-ayhdaypaessinapilsept°rl e
ol arak ik g°r en pmatein yekpeptidefinedbik ggubu aj ér | ekl e

3) ¥zel presinaptik reseptorlerle et kil ek
n°rotoksinler (N°rotoksinler, genel ol arak her
etkileyen zehirlerdir. Bilreroik yarksamcaeyke p afvela-r ¢
zehirl erinde neroaktif maddel erin bul unmaseée d
incelenmektedir: Birinci grup, h¢cre zaréndaki
i mkan verir. Kkiéen kia part ep ivee ,ellke&nalolla tl erin ge:
¥remcek Anti mi krobiyal Peptidlerinin Muhtemel E

¥r¢mecekl oer il gin- bir besl enme «kekl: il e s
¥r¢mcecek zehirlerinde bulunan toksinl er °r ¢mece]j
sérasénda mi kroorgani zmal ar dan doj acak enfeks
dée¢kenegl mektedir . Ayné zamanda bazée ©°r¢mcekl er,
g¢enl erce bozul madan sakl ayabil mektedirl er . Av é
peptidlerin ik g°rd¢jeé déekegnegl mektedir.
¥remcek | sér mal adyatik Haberle€l gi | i Bazeée Me

¥re¢egmecekl eri faunisti k a-édan inceleyen aracxk
(fiziksel, ki myasal, biyolojik vV e farmakol oj i
araktérmacel arén il gisini -ekmektedir.

¥r¢mecek tem | darbdeadusve Loxoscelescinsleri zehirlenmeye sebep
ol mak tatrabéctust ¢ r | er i -iftl ekmeden sonra di«ki O ¢
°r¢mcek adéené al méexkteéer. Di ki si ve erkefji de
chelséeedabebil mektedir.
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*G¢eney ve Orta Amer i ka' da Phpheotdal ngiventermu z— ©
a bilinen bir °r¢gmcejin tek bir éséréeje
a -ékte. Georgi a Tép bEak°¢z|eIIeIsiijiu'zmanlearr
l ukl aréyla ilgili tébbi m¢dahal el erde - @&j
yan etkil eri de var. Uzun ereksiyonl ar
al ma sonucunuehdoj ureuyiolrmezBreerkiganz oksi

l'iyor. o

(o

o]
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OAvustralya'da yapélan bir araxktéér ma, °Or ¢én
ndan beynin hasar g°rkhel$1almllar°nlld|y]3ih)|Ia@lct@ji
l er ¢zerinde yapel deneyl erde ike yaradeée
tedavisi i-in bg¢y gel ecek vadettijir
nl ar ¢zemiindardanda
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n — = o
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Devl et Hastanesi o6nde temizlik g°rev
esinde -alékteéejé sérada °r¢mcek tara
elirlenen TFTawgeétameéewverkbatesi dnde] @
gmcekedsédmasé sonrasé Tanrétaneér '
nde 2 paket sigara i -en Tanreéetaneéer
femday | kagshgamadi-tijini dahi hat ér
ver erini de unutt u. YaKadékIaréné anl at an
denge nin bozuldujunu 1 T¥ddgmedkr ekér kaktl am ésc
kaybetmk i m. Ar kadakl aréem beni hastahaneye gete¢er mg
éséran °r¢gmceji de ¢niversiteye g°°teé¢reéep incel
Tedavimin ardéndan taburcu edil di m. @Imydan 0
ardendan yakadéjéem haféza kaybé nedeniyle sig
i -miyor um. ¥r¢mcejin ésérmasénén ardéndan evde
hastaneye ve eve gelen yakeéenl arnmené, ekKimi, -o0c.L

b
b
y a é
Y a
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XX QDN
QY DT D
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Sonu -

Becekl er, besl enme, savunma vV e il etikim f
sal gél aréyla °zel bir ilgiyi fazlaséyla hak etn
¥zellikle °r¢gmcek zehiri bil ekenl eri gel i kt
potansiyel kaynal a r ol ar ak dejerl endiril melidir ¢¢én
n°rotoksinler, bel irli reseptorl eri bl oke et mek
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Mi krodal ga Enerjisinin Ktfaiye Hortu

ArakKktér él mase

Merve 'Bajnlee “¢tel en

Tekirdaj Namék Kemal I ni v-malnazmervedagli@dtmikcoorme M¢ihendi sl i i,
2Tekirdaj Namék Kemal i ni v-ailsscelee@nku,edudta ki ne M¢ihendi sl iji,
¥zeKt:f aiye istasyonlarénda kullanélan ve kull a
bakémé yapeélan yangéna m¢gdahale hortumlar én
kurutularakd e pol anmasé gerekmektedir. Burada ama-
geci ktirilmesi, i-1lerindeki suyun kurutul arak
bu sayede ol ay esnasénda en hezl e kull anémeén
tekniklerden olan serme toplamay ° nt eml er i ne g°re hortuml e
depol anabil mesidir. Mevcut dur umda kurut ma
kurut ma i kKl emi °zellikle hava «kartl aréndan
alternatif y°ntemlere ihtiya- zamandanl makt adeéer .
tasarruf ederek verimsiz -alékma saatlerinde
Kurutma °©°ncesi ger-ek kokull ar dikkate al énar al
hortumuna su banyosu i kKl emi uygul anméxktér .
120W,38 W ve 460 W g¢- dejerlerinde yapeéel méx
mi krodal ga enerjisinin SEM g°re¢ntelerine etkisi

Anahtar Kelimeler:mikrodalga enerjisi, itfaiye hortumu, SEM, kurutma

Girik

Mi krodal gal ar , el eknrit ktrad emasaiki scedwedkutu rohluaaa
dal gal ardeér . Mi krodal ga kurutma el ektromanyetik
bir manyetik alan ile bir elektrik alandan
fazla emebfiledkdgnséenelranm 2,45 GHz frekansta
kurutulan ¢reée¢negn molekegl |l eri enerji emi | i mi
kinetik enerji ile éséenér (¢cel en, 2019) .

El ektromanyetik spekg?um bitrhdei rPdzeen | at éFane

al maktadeéer . Dal gm we yfl rae l€a 1BsOl Banr &GH z3 0a0r aMsHezn d a
olan dal galar, mikrodalga adéné al maktadér (¢el
Bu -aléekmada mi krodalga émexijiusi KIkeéaitykeahpet o
itfaiye aracéndaki suyu kontroll ¢ ol arak ger ekl
i Kkl eme ve su -ekmeye y°neli k ol mak ¢zere iki
i kiye ayréya&nmni. &HSluece khdrethuml ar tek tiptir, i
adl andeéerel ér . 110 mm -apénda, 1,5 m uzunlujund:
ve su baskénlarénda tahliye -al ékmalna&rémdaikwslu
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kaynakl aréndan -exi tli pompal ar il e su i kmal:
s¢zgeci denilen Dbir par-a ile birlikte kull and¢
gi r memesi ve pompal arén aarmuara d°rkrad mesi Biu- isr zhy
°czel lijJi ise dibe temas ederek zemindeki suyu
ve k°p¢k 1 kKl eneni 7o rntrmu mluazruénni 2-kd peer a2Sasendadder .

hortum diye adllaardéeir€é ab, ba hwherduml| mak ¢zere
(www.afkyangin.com, 2020).

A A Tipi (Al a) Hort um: Su baskénlarénda vey
i kKl emlerinde kullanéelan A t3 pm bpubbubm]janda 1360
hot uml ardér (kekil 1).

|
)

kekiAl Ti.pi (Al a) Hortum ve Uygul amal aré (Kstanl

Bakkanl ejée [Kstanbul KTDB], 2014)
A B Tipi Hort um: 75 mm -apénda, 25 m uzunl t
m¢dahal el erdesve-a¥xme ztamamidai -in kull anél makt ¢
A C Tipi Hortum: 4252 mm -apénda 20 m wuzunlujunda ol .
i Kl emi nde séklékla hortumlardér. ¢ap ve uzunl uk

farkl él éjé bwil2aZ)nmamaktadér (ke

kekiBl vz. C Ti pi Hortumlar (Kstanbul KTELC

A D Tipi Hortum: 2528 mm - apénda, 40 ile 60 m arasénda
genell i kle itfaiye ara-larée ¢zerinde sareéel é du
l anslaré ile beraber kullanél maktadeéer (Ankar a

[ Ankara KTDB], 2012).
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k e kK iDTipiHortuml ar ( Kst anbul KTDB, 2014)

1. MATERYAL ve Y¥NTEM
ll.Yangéna M¢dahale Hortumu

Bu -al ékmada, itfaiye istasyonlarénda °zell ikl
tipi hortumlar incelenmiktir. 2@0°mtetatdkjtenmidt
cm kesilerek kurutma iklemleri ger-eklexktiril mi

kekiYlanig.ena M¢dahal e Hort umu

Bu -al eékxmada, Tekirdaj Namék Kemal i niver si
Laboratuvarénda yer al a)n knilklreordéll ngéak tkéurr.u t Mickur o 0
hortum numunel er. taraféndan emi | mesi il e he
ama-|l anméxkt ér .
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kekiMi ki.odal ga Kurutucu kemaseée :( lzaniaénrléany & c2e:, hE

magnetron, 6: Fan; 7: bilgisayar, 8: g¢- ayar
Kurutma ikleminden sonra numunelerin i-yapéseén
tespit edil ebil mesi i -bu (BEMSGaaning Eleclrod Mi&dseoe) r on  Mi
yardemé ile g°re¢nteéel eme yapéel mékteéer. Bu -al ex
Mer kezi Araktérma Laboratuvarée (NABKLTEM) i -er

Feg 250, A.B.D.) kullanél méxktér.

1.2.Y°nt em

Bu -alékmada piyasada satéelan 20 m wuzunlujund
Deney °ncesinde hortumlarén bakénda ve sonunda
késmé ¢zerinde -al ékmal ar ger - ekleenketyilreirl mi-kitni r2
cm wuzunlujunda numunel er kesilip deneyl erde

ajéerl éklaré hassas terazi yardemé ile °I1-¢1 mgkt

1.3. Su Banyosu

Yangéna m¢gdahale hortumlaré kull aneéeledidgek| ar é

S ¢
Kull anémdan sonra ise hortumlar yine su yardée,l
tamamen kurutul maktadeéerl!l ar . Bu -al ékma i-1in, F
dejerl endirmeye tabi tutul abilimesigreaemaacagwpnl anah
berakeéel mékl arder . Deneyl erde kullanélan numunel
derin bir kap i1 -erisinde su emmesi sajl anan

banyosunda bekletildi kt en ganmrda& mead |a&] @rl-&ll;pr €
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1.4. Mikrodalga Kurutucu

Mi krodal ga kurutucu i-erisinde yer alan tabl a ¢
numunes:i yerlektirilmicktir. Mi krodal ga kur ut ma
g¢- dejerinde yapeéel mékter. Mi k rgo®drael gdae nkeuyriunt ucl u-
periyotlare dejikiklik g°stermektedir. Numunel
350 W dejeri uygulandéjéenda 1 daki kada ve 460
ajerl ék dejerleri Ol - ¢l m¢gKt oo,

1.5. SEM Analizi

Kurutma k | e mi tamaml anmék ol an numunel erin i-yapeseé
Elektron Mikroskobu (SEMScanni ng El ectron Mi croscope) il e
olarak adlandéreéelan mikroskop yardémeé inil e numu
kurutulan numunelere ait, 1 ébboyut unda par-al ar -é&karél méktér .
hem ¢ st yé¢zeyinden -éekaréelan par-al ar i ncel enn
gere¢nt el oer il e numunenin i -yapésgsée mR&OrmO 0 bikrakhi rbi
karkél akt @érmaya tabi tutul muktur .

2.ARAKTI RMA BULGULARI

2.1. Nem Analizi

kekil 6. de ise 60 dakika boyunca su emdirilen
g°re azaléekée g°r ¢l mektedir. Mi3lbr0o dAa Ivgea 4k6uOr uW ug
dejerlerinde kuruma iklemi, en hézlé 460 W gg¢-
dejerinde 60 dakika s¢rede ger-eklexkmiktir. k e
hortum numunel erine ait nem €degj®ar¢ilmierkt 2dimana
kurutucu da wuygulanan 120 W, 350 W ve 460 W gg¢
W g¢ - dejerinde 10,5 dakikada, en yavack i se

ger -ekl ekmi ktir.

%\ 0,20
g £ =120 W - 60 dak
= 0,16
> ", 350 W - 60 dak
2 0,12 - "
o % ., ® 460 W - 60 dak
3 0,08- “.
g \ .--IIIII ]
? 0,04 -

0,00 T . T . . . ;

0 20 40 60 80

Zaman (dak)

k e k 160 DaBika Su BanyosundeeBk | et i | en Hortumun Mi krodal ga KLt
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2 020
3 L = 120 W - 90 dak
S 016Rm 350 W - 90 dak
2 012 pLI * 460 W - 90 dak
o "a,
? " n
2 0,081 ",
‘; S manm
E 004

0,00 T T T T T

0 10 20 30 40 50 60

Zaman (dak)

k e k 190 Dakika Su Banyosunda Bekletilen Hortumun Mikrodalga Kurutmada Nem
Dej i Ki mi

2.2. SEM Analizi

Her hangi bir i klem uygul anmamék hortum numunes
(taramal é& el ektron mikroskobu) goere¢é¢nt el eri k e k
hortum numunesinin i- késména ait g°r¢nt el er ye

— ]

0 ym & cet | HY T —
NABILTEM | 5 ) | 5.00 0 NABILTEM

é» 500k 7 N a 1 | 500
kekiKlk 18 m Uygul anmamék Hortum Numunesi SEM G
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[— L] R—

NABILTEM

——— 40 ym ———

& f B i o s

kekiKlk 1 %m Uygul anmamék Hortum Numunesi SEM (
kekil 106 de 60 dakika boyunca su emmesi saj
uygulanarak mikrodalga kurutucuda kurutul dukt art
vV e i - késmkEa é meydhpreas € gel mi K deji kimler:. g°st e
mi kroskobu) gereé¢nt el eri 2000 kat beyet el megk ol
emmesi sajlanmék hortum numunesinin 350 W g¢- i
késmét glPemgmi Ktir. Ayr éca kekil 120 de, 60 da
numunesinin 460 W gg¢- il e kurutulduktan sonr a

al makt adeér

det M WD ——— 40 ym ———

1mm NABILTEM 5AM LFD 5.0 5 NABILTEM

k e k i. Mikrdd@lga Kurutucu 120W6 0 Daki ka Su BaKyoKésémpk KEeé:
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det  HY
M __LFD 5.00

——— 40 ym ———

NABILTEM

Daki ka Su BakKyokKeaségmpk Keé:

—— 40 um ———

NABILTEM

k e ki Mikrdd&ga Kurutucu460W6 0 Daki ka Su BaKyoKaesémMpk Keé:c

10 NABILTEM

kekil 136 de, 90 daki ka bouytunrcwamusnie sémmaesil2®da
uygul anar ak mi krodal ga kurutucuda kurutul dukt
dej i kimler:. g°steren 2000 kat beyet ol mek SEM
bulunmaktadeéer. kekil 146 dteur@B OnuwWmkn &sai rsiun e3mme s\
kurutulduktan sonra numunenin déxkx ve i - k @ smé
daki ka su emme s i sajJl anmécx hortum numunesinir
numunenin dék ve i- késém g°re¢nteleri yer al mak

j

det W ——— 40 um ———

% 11:13:15AM LFD_5.00 0 ) NABILTEM

Daki ka Su BaKyoKesémpk Keé:c
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40 pm 40 pm
NABILTEM i 5.( NABILTEM

keki |krddalgaKurutucu350W90 Keé:
(TEé Kk Kk s £ enin

3. SONUC¢LAR

f Kurut ma i K| e mi s¢resi, mi krodal ga kurutucu

Mi krodal ga kurutucuda 120 W g¢ceé¢ uygul andeé]
ortal ama ol ar ak 57 daki k adogalama3diatak 18/5 g ¢ € ¢ u

daki kada vV e 460 W g¢cé uygul andéjéenda i S €
ger -ekl ekmi ktir. En késa s¢rede ger -ekl ekmi
emme s i sajl anmék hortum numunesiniie 460 W
toplam 10,5 daki kada meydana gel mi ktir.

f Mi krodalga kurutucuda kurutma ikl eminde, C
késménda iplikl:i yapéséneén, i - késménda da
k & s mi olarak fazlal aktéjrée i g9 2Ime rurgigrutl iarn.ma i ent
mi krodal ga kurutucuda Kkurutul muk numunel eri
birinin kullanéménda olumsuzl uk ol ukturacak

Kaynaklar
Ankara B¢yeéekkehir B Blaxkiayd £i] & Kt fAmikyag a D KiTrDeBq i. (20

Kitabé. Ankar a.

¢tel en, S. (2019) . Ef fect of Microwave Drying on t
and Thermal of Trabzon Persimmon, Foods, 8(2), 84.
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¢telen S, Arda S. O.20v1e8) Ka rGatheexke rEnM.r j A. .Dest ekl i
Kurutucu Kull anél ar ak Kur um@e zearvr aRémR énvée&n MMdhaalc
Dergisi, 5(1), 267271.

Daj | &, M. (2020) . Kt faiye Hortumunun Kurutma Par a
Lsans Tezi, Tekirdaj Namék Kemal | niversitesi, Te

https://www.afkyangin.com/itfaiygortumu, 2020

Kstanbul Beyekkehir Bel edi ye Bakkanl!l éj e Kt faiye
S°nd¢rme Ekipmanl ar é. Kstanbul

121
Proceedings Book



International Conference on Research in Natural and
Engineering Sciences (ICRNES 2020)

Py GtP ¢ALI {POF1 | @I YdzNHzi dzOdzR
| 2 NJidzYdzy dzy a A { NP (aénbIP &IRYPP Vf 2 yE N @F

122
Proceedings Book



International Conferenceon Researchin Natural and EngineeringSciences(ICRNER020) |ﬂ5@

Bantl & Tip Seécak Hava Kurutucuda Kur
Hortumunun Mi kro Yapésénén Knce

Merve Bajhleée ?¢el en

Tekirdaj Namék Kemal I ni v-malgnazmervedagli@dtmikcoome M¢ihendi sl ij i, |
Tekirdaj Namék Kemal I ni v-ailsscelee@nku,edudta ki ne M¢ihendi sl iji,
¥zeBi:r- ok ama- i-in kullanélan itfaiye hort uml
kurutul ar ak depol anmaseé gerekmektedir. Bu ama
y°ntemine g°re héezlé bir kurutma teknoloji si o |
°C,60°Cve7°C s écakt fhmydahortumunun kurutul masé ger
Kurut ma i Kl eml er i | aboratuvar °l - ekl 0,117
kurutucuda ger-eklexktirilmixktir. Mevcut sistem
kurutul duklaré i-1in, beée -alesmadan g20 - €ejmi oy am
kesil en hortum numunes:i denemel erden °nce 60
bekletil micktir. Yak hortum numunelerin ¢zerind
i Kl em g°r memiKk durumundaki hortum il e keyasl a
taramal € el ektron mi kroskobu g°r¢nt el eri (SEM) il

Anahtar Kelimeler:mikrodalga enerjisi, itfaiye hortumu, SEM analizi, kurutma

Girick

Kt faiye istasyonlarénda bakta yangénlara m¢dah
bir-ok hiowltaumd ear kull anél maktadér . Hortuml ar kL
cretil mektedir. Yangéna m¢gdahale ikleminde hor
-ékan basén-lé& suyu yangén yerine tawa@&mayeée saj
Hortuml ar &én cretiminde, i mal edil di kl er i mal ze
ortalama pompa baséncéndan en az ¢(- atmosfer d

Zaman sertl ekmemesi ne Ve kor ayuw é&ue a y dmu K-agkrl ¢énieg
k¢flenmeye karké dayanéekl é& ol maséna dikkat edi
Bakkanl éje, 2016) .

Yangén s°nd¢rme dol aplaré i-erisinde yer alan
ol duk-a mukavemelkip, ol arake¢déké kau-diekéekapl ar
kermézeée polig¢retan dieax@l é,eyiazi ok au-akk i anatl areldd | e
m¢cadel e ekipmanl aré araséeénda yer alan yangén
ilerley e n duruml ar da yangeéen s°ndg¢r me i K1 emi -0
gel mektedir. Yangén s°nd¢rme hortumlaré, yangeér
dayanékl éeléeje ile bilinmektedir (www.birlikyanc
Bu -aléekmadan!|l iarfaidpe °izet askl e yangéna m¢igdahal
tipi hortuml ar incelenmi ktir. Bu hortuml ar he
temi zl enmektedir. Bu sayede dijer kullanémlara
°nce katadaelt. G¢gncel durumda, Vyaz aylarénda it f

i - késmenda bulunan kurutma direjine hortumlar
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ile kuruma ikl emi sajl anmaktadér i( Kkam ka nB £y £k
[ Kzmir KTDB], 2020) .

Bu -al @ékmada, kurutma i kKl eminde zamandan tasar
hortuml arénén sécak hava ile kurutul masé incel
i K1 emi olan konvey%hrorkumut dxkuddcan lg@mrueuwmli «an dur u

keyasl anméekt ér .

MATERYAL ve Y¥NTEM

Bu -aléeékmada daha ©°nce herhangi bir kullaném d
kurutul mamék hortum numunel er.i (kekilarle. ) kul
kau-uk ve poli¢retan, dék y¢gzeyi dokumadeéer.

kekiYlanlg.éna Mg,dahal e Hortumu

Bantl & kurutucu (kekil 2.), 172x50x40 cm boyut
crén bant ¢zerinde hareket et mektad éal.u®B,u ssabyietd
hortum ¢zerinde homojen dajélémlé bir Kkurut ma
kurutma sisteminde t¢m kuruma sécakl éeklareée (50
hareket eden bant ¢ z er i numunésinkonglduktan sama kueutme i r i | e n
i K1 emi bakl at &l méxkt ér . T¢é¢nel i -erisine 1 m/s
numunel erinin kurumasé sajlanméxkteéer (Dajl e, 2072
kekiKlond.ey®°r kurutma sistemi, 1. odrbl@dne¢lir4i Han, Mot or u, Z

5.1 sétéecé, 6. Havalandérma delikleri (Tén
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Kurutma i kleminden sonra numunelerin i-yapéseén
tespit edil ebil mesi i -1 n, -Staaning Eeclroa Mi&espek t r on  Mi
yardéemé ile g°re¢ntegl eme yapél mekt ér . Bu -al ex
Mer kezi Arakt érma Laboratuvaré (NABKLTEM) i -er
Feg 250, A.B.D.) kullanél mexkter.

Yangéna m¢gdahale hortumlaré kullanéldéekl areée sy
Kull anémdan sonra ise hortumlar yine su yardeil
tamamen kurutul maktadeéerl!l ar . Bu +&Ih@&wimas aij {1 ieék] ér
dejerl endirmeye tabi tutul abil mesi amacéyl a h
berakeéel mékl arder .

Deneyl erde kullanélan numunel erin, 17 cm -apeén
i -erisinde s u emmes0 va] B&nadnakmbmb @&l esré,r eb er d
bekletildi kten sonra yak ajérl éklaré hassas ter

ARAKTI RMA BULGULARI

k ek
ger
s
[

wn o

Cc
e

k e k
ger
séc
50

il 3. de ise 60 dakika boyunca su emdirilen
e g2albermektedir. Bantle Tip T¢gnel Kurutucud
akl ek dejerlerinde kuruma ikl emi, en heéezl é

50 AC séecakl ek dejerinde 225 daki kada ger - €

0,20
= L M50 C - 60 dak
©
® 0,16 60 C - 60 dak
£ “ EN
> ®70 C - 60 dak
S5 012- % n
=~ ONn
o N
Ei [ N
» 0,08 - P L "
S o n
2 ° AN B
€ 0,04 -

0,00 . . : :

0 50 100 150 200 250

Zaman (dak)

k e k i60 DaRika SuBayosu-Bant |l & Tip T¢nel Kurutucu Gg¢- |

il 4 . de ise 90 dakika boyunca su emdirilen
e azaléke g°r¢l mektedir. Bantlée Tip Te¢nel k
akl ekedkepeuomari rdemi , en hézlée 70 AC séecakl e

AC séecakl ek dejerinde 180 daki kada ger -ekl ecx
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0,20
§ m50 C - 90 dak
g 0,16 - 60 C - 90 dak
= N ©70 C - 90 dak
2 012- ° -Jlda
E e
7 o
> 0,08 L
2 = g P B & 0 D m

0,04 -

0,00 . . .

0 50 100 150 200

Zaman (dak)
k e k i9D Dakika SuBanyosuBant | & Tip T¢nel Kurutucu G¢g- Dej

Bantl e Tip T+SnBanyodtndesd dakika u

Her hangi bir iklem uygul anmamék hortum numunes
(taramal é& el ektron mikroskobu) goreé¢nt gl eri k ek
hortum numunesinin i- késména ait g°r¢nteél er ye

cet | v 0 pm o prezsu
LFD | 5.00 kv NABILTEM 90 Pa 0.2 m NABILTEM

[e— —TT

T R — & cet | HY S L —
NABILTEM ) | 5.00 ) % a NABILTEM

keki Kk bam Uygul anmamék Hortum Numunes:i SEM G°r
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] —

LFD | 5.00 kv | 3.5 | 2 90 Pa 3 mm uum NABILTEM

& t | Y WD v —
NABILTEM ) | 5.00 m NABILTEM

keki KkbBém Uygul anmamék Hortum Numunesi SEM G°r

kekil 66 de 60 dakika boyunca su emmi kK hortum
tip te¢gnel kurutucuda kurutul duktan sonra i-yapeé
(taramal & el ektron mi kr oskobu)ktrog tikrgskobundae r i yer
2000 kere be¢gyetéel megk ol arak hortum numunesi nion
Benzer Kekilde de kekil 76 de 60 dakika su en
sécakl ék wuygulanarak Kkurut kléedsunet agn® rgartred emmng i
kekil 806 de, 60 dakika su emmesi sajlanmék hort
kurutulduktan sonra numunenin dék ve i- késéem ¢

det e e WY

keki | B&nt
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—

m
NABILTEM

kekilBantl é Tip gk |ID&Kwirkua uSw BIOKyoKe@s § ek Keésé

det | Hu WD — 1T

m
LFD | 5.0 NABILTEM

NABILTEM PM | LFD

kekiBlang.l & Tip Ti®-&610 akikac Su7BakyokKas@mDek Keéseér

Bant |Te¢ nfd Ilp K u SuBanyoswnda 90 dakika

kekil 96 de 90 dakika boyunca su emmesi saj |l e
uygulanarak bantleée tip te¢gnel kurutucuda kurut
deji ki mleri gesterem k3IBMk@thalam&Irg nelseletriornyer
el ektron mikroskobunda 2000 kere b¢gyeéetel megk ol
késmé g°reé¢nteglenmi kKtior .

Benzer Kekilde de kekil 106 de 90 dakika su e

sécaukylgelkl anarak kurutulduktan sonra numunenin

kekil 116 da, 90 dakika su emmesi sajl anmék ho

ile kurutulduktan sonra numunenin dék ve 1i- KkE®&s
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det
M | LFD

kekil 9. Bantl & 1T49 TD¢ankei |k aK uSruu tBuAddy oK@ s § ME Kk KE s ¢

pe—r py——

m
NABILTEM

kekil 10. Bant!| éiC-r9p DakekaKBuuBakyod®ds g DMEK Keées e

NABILTEM

40 pm ———

8mm | L NABILTEM

kekil 11. Bantl éiCFro0pakdi kel SKuBanyks uR&sDEEmM) Kes ém

NABILTEM

SONUC¢LAR

Hortum numunelerinin i-yapélarénda fiziksel de
bantl e tip t¢nel kurutucuda kurutul muk numune
yardeméyla g°re¢nt el eme i K1 emi yapa&d eekdrer2 mMmor
uzunlujunda ve 1 mm geniklijinde par-alar al éxr
2000x be¢yetelerek el de edil mi ktir. Her hangi bir
i ki cihazda da kurutul mderhdc&retyam | mnmenxe £irne Hairt
sécakl éjé artték-a suyun buharl akma hézée da ar
yapée ile i- késménda bulunan g°zenekl: yapéneén
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genel durum defierha@amgi rbl dijkheéen uygul anmanmécxk
kurutucuda kurutul muk numunelerin i-yapeésénda,
olumsuzl uk olukturacak oranda bir dejikime rast
Kaynaklar

Bursa B¢yéikkehier DBeée redii y Bsaik kiatnfl &if ¥ [ Bur sa KTDB] .
Kitabeé. Bur s a, ( h t-doment/uploads/R04.1/1yt/Bek#ahifiliggaali-2pef), . t r / wp

2020.
Daj Il e, M. (2020) . Kt faiye Hortumunun iKur utt¢nkas ePkar a
Lisans Tezi, Tekirdaj Namék Kemal i niversitesi,

https://www.birlikyangin.com/yangimortumlarj 2020.

Kzmir B¢yé¢kkehir Belediyesi K(t tf .ayi .y)e. Dvaa mgén Blarkdkar
Ger e - v e Mal z e me Bi l
(https://itfaiye.izmir.bel.tr/CKYuklenen/iydem/Yayinlarimiz/S%C3%96ND%C3%9CRME%20A
RA%C3%87%20VE%20GERE%C3%87%20MALZEME%20B%C4%B0LG%C4%B0S%C4%B
O.compressed. pdf) Kzmir, 2020.

Ténmaz K°se, ndgafDril euitihgs: ) Emphd3is gni Energy Consumption and Thermal
Analysis, Processes 7 (3), 145.
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Optimization Studies of Modified Enzyme-linked Immuno-
Electrochemical Electrode

Dr. Tuj’ba ¥zer

Yyildiz Technical University, Faculty of Chemistvietallurgy, Department of Bioengineering, Istanbul, Turkey
Email: tozer@yildiz.edu.tr ORCID ID: https://orcid.org/00000259289940

Abstract: Screenprinting electrodes (SPEs) have been widely used due to their
advantages such as ease of fabrication, inexpensiveness, disposability,
miniaturization and portability. Carbon is used as an electrode material for SPEs
since it is advantageous over ddhat carbon is affordable and has high surface
area. In addition, the production of SPEs can be scaled up depending of the solvent
type. The surface of carbon electrodes can be modified witlrebagnition
elements using methods such as adsorption,apment, cros$inking and
covalent attachment. Analytical techniques including amperometry,
chronoamperometry, square wave voltammetry, electrochemical impedance
spectroscopy and cyclic voltammetry are used during biosensor development and
optimization.

In this study, SPEs were fabricated using graphite and carbon ink. CHI7606 multi
channel electrochemical workstation was used during electrochemical
measurements. A platinum wire and silver/sliver chloride (saturated with 3M KCI)
electrodes were used as aunter electrode and a reference electrode,
respectively. First, the electrodes were functionalized with amine groups followed
by activation of amine groups using suB8MCC as a croshnker. After that,
covalent immobilization of various blocking agentamely cysteine, glutathione,

and homocysteine were performed to optimize the type of blocking agent.
Incubation time and pH effect of the blocking agents were also investigated. Then,
capture and detection antibodies were attached to the electrode subfaedo the

use of alkaline phosphatase enzymaninophenyl phosphate was produced from

4- aminophenol and the signal of the biosensor was read out using square wave
voltammetry.

Keywords Enzymelinked Immuneelectrochemical Electrode, Biosensor, S
wave voltammetry, Scregminted electrode
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KstenmpysemhaESénéefl andérmada Terim
Y°ntemlerinin Bakar émeé

Turgut Doj an

Trakya | niversitesi M¢hendi sl i k Fake¢gltesi, Bil gi sayar M¢her
¥zekKnit ernet kul |l anémén énp oysatyagl éanrl agkgmal s¢eky |ial ebteirkaibr
°nemli bir par-asé haline gel mixktir. Ki ki sel h
i K vV e rekl am oepdoasktlaé ianeat-ilkarml eei ni n be¢yék bi
olukturmakkadar. hidgmat Benéz & kpoolsatyal aikltedtriekyiomi o1l s
k°te¢ niyetli ki kiler taraféndan kull anél déejénd
kayépl ar a da y ol a-abil mektedir. Bahsi ge- e
kull anécél arén ki mhus&usvie Ikialrgi lbeirligiiil e-ral ngaikbis a
Kull anécél arén tanémadéjé veya g¢venilir ol maye
ama-1I| ar takéyan v-ostatar, istenmeyensmdsta olaraki ¢ i e
nitelendiril mekte vV e bil gi ggkleren |l i J i a-éeseée
baréndérabil mektedir. B up onsetdaelnd reé nb uk uvl el abneernczed rair
kayép ver meden tespit edi | mesi , sénéfl andeéer el
-al ékmada, bu araktérma problemine y°nelik ol a
iki kategoriye & r € | mé k -postg vek setndeeyer alango st al ar é - farkl é
terim ajérl éklandérma y°ntemi ile ajérl éklandé
(SVM) ve KEN Yakén Komku ( KNN) senéeflandérma algor
sénéflandérélme&(t“éer.sTokmma:ﬂDE)R'ﬁem&nsé (TF
Frekansé & KR§) FekiTerim( FFekansé & Ters Yer - e
(TF-l GM) terim ajérl éklandérma kemal arénén séneéef]l
i

boyutta ©°znitelik (teri mméxee&t °r |IEdrdie oceldu« tewnr u
sonu-1ar, SVM ve KNN séneflandérécé ile terim
edilen eposta sénéfl andér ma bak®3 éemd382r énén, Séraseé
aralejenda oldujunu gestermektedir. Terim afjeér
kkyasl ama apél érsa, SVM sé#h &MIba#wDfFemMd&dcée kull aneé
ve TFRRF 6 e nazaran nipomdtae ns echaelfd angier ma sonu-1 ar €
ol duju g°zlenmi«ktir. KNN sénéeflandérécé kull an
t er i m Kk urlbnhlaada, &kl aDnF 6di un ; 300 ve ¢zeri terim kull an
i se sér-@wMalg TRFRRFoFNn daha bakarél é& ol duju g°°zlen
sénéfl andéreécé bazéenda keyas!| ama yapeéel ér sa,
senéflandérécéeya nazalWhanabdboptkilaen €ikjeindian s > ylke
m¢ mkender .
Anahtar Kelimeler: bi | gi gevenli-ddst ai sstéeménfelyaeemd ée ma ter
ajérl ekl andér ma, makine °jJrenmesi

1. Girik

Knternet ve teknolojideki bak d°ndg¢r¢egce gel i ki

kull anemlaréenén yaygénlakmaséna neden ol muktur

kull anémé ol dpestaaKat @&@gj wrdlanklea ki ki sel- il eti Ki

postal ar, genl ¢k yakamé kol ayl aktérmakta ve za

veya g¢é¢venil meyen adreslerden rekl aposalarpazar | an

istenmeyenynsolicited, spaine-postalar olarak nitelendiriimektedi]. Kst epostalar,e n e
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ki ml i kp oaswv éphishingéemals) , r a h a t-pogatar (ofethdive emailg) kot ¢
ama-1é& yazeéel éem -postafanémails eontaining mahwaré gr analicidels ger - e k
veya sahte ¢re¢enl eri npastkadaenréEment-eydsp agi brie kf a mk leé

bi-imlerde [3b ulDluonlaabyiélsiéryllear, go°nderil diiji kull ane
Zaman i sraf émaér éentaédldéik ) ( dvoel amane v i (kantaj) k a
Kstenmpgetnhalear , kete¢ niyetli ki kiler taraf énda
anl amda bilgi g¢venlijini tehlikeye atma ri skir
ki ki sel ki mli k bilgilerinin, kredi kart e bil g
bilgilerinin paylakél masé ve benzeri duruml ar d
istenmeyeng@ ostada yer alan | i nk ia&r agciéblié ] @gd tae rhieldeenf
web sayfaséna y°nlendirilebil mekte, s®z konusu
vaséetaseéeyla kikisel bil gil eri el e g[4.-Buvei | ebi | me
bunun gi bi bil gi Ve veri -pgossvteanllarjén rtiesskplietrii
sénéflandérél maséné °nemldi b[3].r lairtaert &tr gnrad e riodbtl e
epostal ar én s énafnldeen dmarké Innea s°§ rpernantelsamy°nt eml er |
edilmektedir[6]. Bu -alékmada istenmeyen ve mexkxru ol ar
T¢rk-—-postal ar én sémofplcdredér Eemaméenajaér | ekl andéi
seneflandérma bakar é&ml ar & nap oksattak eil -aerréi kalrearkit ekregll
(Bag of Wor[d])i | paklearxsémé edi | mi k ve ¢- farkl e
vasétaséyla ajeéerl éklandeéer él mextem . Ya/le&n ° Ko Drewst
( KNN) sénéflandérecélaré kull aneéel arakmanyapeéel an

FrekankBPF)(, TFTerim Frekan®R&) &ve&I|I JieriFmktFtekarndé

Yer - eki mi MoGmwe)nttier(iTmF aj ér |l ékl andér megosta e mal ar é
sénéeflandérma bakarémlareée test edi | imlikler ve keéey
(terimler) il e ger - plolsé rat isré@n eefrleakn d éir snta e nbneekyaerné
boyutu ile ilikkisi de analiz edil miktir.

2. Kullanélan Materyal ve Y°ntem

Deneysel bel pomdée aTirlk+é kleerinin yede amdrfe 40
toplamda 800 metih ab a-md €t @adan ol ukan V8 Hdr kaegotidekiek ul | an é |
postal arén y¢zedesntyi, eyjeizpdoesnt3g0pPo8u0 s(el 2t0eset 1 - i n K
¥n i kleme powamaséendcai &l erine alfabetik dizgele
durak kelimel eri ayéklama ve kelime k°klerine
°zniteli k (terim) elde edil miktir.

¥znitelik se-im sgrtciEdiesina¥dmstihguishings lcatuBey - i c i (
Selectoy DFS) metody9]i | e ayeért ediciliklerine g°re séral.
ve 1000 °znitelik aj érgreekcianddeé rked lmeéakn évliemeéskétnéerf.l &

¥zniteli k (Terim) ajérl ékl andér mdDF,alkRFvas énda i

TF-I GM terim ajérl éklandérma y°ntemleri il e ajeéer

akajéda késaca bahsedil mi ktir.

TFE-DES Terimi n her bir dok¢mandaki frekans dejerle

dok¢man frekansé dejerinin -arpéeméné esas al an
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biridir [10]. Epost a i - er idgrhanyidbigit g er mahiam &j ér |l eékl andér ma
16de verilmicktir.

Wir. or (1) =TF(t, ¢ ) *log(—) (1)

et)
Eki t | TFE,d)eifadesit; teriminin k nolueepost aséndaki ge-me sayeés:
g ° st er nkeifedest lbleksiyondaki toplameo st a e igeg s €né mi ni-n ge-ti ]
posta sayéséné temsil et mektedir.

TF-RE  Ter i mi n meKr-puo svtea iksa teengnoeryiglmesrteian es ag/iéts ég e-r tain
(ay/cy) g°re ajérléeklandérma vyapan popgld]l erS°bir t €
konusu oran metin sénéflandérmada terimin poz!

etmektedir ve referan - al ékmada Kl gi Fakt°r¢ (Relevance F
Birtt eri minin, frekanséna ve il gi f-2akkd €ki¢g ngi bhiaj
ger -eklextirilir.
a, 4
TF( )*maxﬁlo &2+ @
\Nn: RF(I;) L, & g max(Lc ) _1 (2)
Yukar édaki ekitlikte yer alan il k max ifadesi

araséndan makséemumi oéaatabacaj éné g°stermektedi

TE-IGM: Kstatistiksel bir metot olan Ters Yer-eki
hesabé il e terim frekanseé -arpeméne esas al al
aj érl ekl andEé@?2.maAjy@mltekni ailndér ma form¢gl ¢ akaj eédak

a IGM (t,)
K—J%
= @ 2
e 1, u
Wre_iem (6) =TFE(8, Q)*%*’/ es—+— ¢ (3)
e ,a f *p U
% 8 =1 H
%

Ekitld ktreekfier ans -9- &I édkenjaedra a5 .a0 éj énda ve varsa)
t anéml afn méikktié r k artseégroarsié yil -ai nb ¢y ¢ kten k¢-¢Je dofj
frekansée dejerlerini ifade etmektedir. Deneyse
sahip ol<pajameanesi varsayélan dej er.i il e kull e

Sénéeflandér ma sg¢regaiemdree spgo pd lgeorr i markailme éndan Ve
(SVM) [13] ve K-En Yakeén Komduse 6 ENNarmd gromi t mal ar é vV a
parametrelerle kull anéel mekt ér .[15] pakéd, K@ nef |l and
sénéeflandéréecénén k parametresi i-in ise °n der
k dejeri deneysel bel ¢mde tercih edilmixktir.
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Mekru ve imiteameyeséréefl andérma sonu-1|laréné de
-al eékxmal arénda sé-kldegkleal eadvomel &h -Makr kul | ané|
dejerl endirmkedttdkicgtgi IEikihded&pl anmakt adér .

1.2 ¢ 27 TPy t
Macro- K =a | - TP ( )
2 ile 2 TPej+ I:Pej +FN ej i
Exki t | i Kk tejgj.nincieeposta kategorisiniflP;jger -aglkdateegori sine ait ol a

séneéefl amastrae | BRyy &5 emgkdteegori sine ait ol an fakat
eposta &Myseglattegori sine ait ol mag l@afegorisiheal de vy ai

séneéefl apmastree lsasny éel ar éné t emsi | et mektedir.

3. Arakteérma Sonu-Ilaré ve Tartékma

Tabl o 1 ve-pl@sta¢svere eseti czerinde séraseéyl a
vas éed B=DEVYIFRFve TFI GM terim ajérl éklandér ma kKemal al
Ffcinsinden (yeéezdel i k) sénéflandérma sonu-1| ar éi
dejerler, ilgili terim sayésé i-in en iyi séneéf

Tablo1l.SVM sénéflandeér é&Eddperr Edinil en Makro
Terim | TF-IDF | TF-RF | TF-IGM
Say
10 92.46 | 92.89 92.89
50 92.47 | 92.47 92.47
100 93.31 | 92.47 93.31
300 92.49 | 92.90 93.73
500 92.47 | 93.73 93.73
750 92.05 | 93.31 93.31
1000 | 92.90 | 93.31 93.31

Tablo2.KNN (k=1) seéneéefl anegdregceerdlaenr iEdi ni | en Ma k
Terim | TF-IDF | TF-RF | TF-IGM
Say
10 63.17 | 63.17 63.17
50 79.54 | 78.63 79.09
100 88.70 | 88.27 88.69
300 90.83 | 90.42 91.67
500 87.50 | 90.00 90.00
750 90.00 | 92.49 92.49
1000 | 90.41 | 92.49 92.08

Tabl ol ardan el de edi |l en sonu-1ar, SVM ve KNN
Kemal aréndamoslt de s@édiefemndér ma ba#®3aleé3l®2 ar énén,
aral éjénda ol dujunu gostermektadaséndlar k ey aas] |éc
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yapeéel ér sa, SVM séneéefl anld@M&EiciiDF WiUl-R Fatnee | manz adreanre y

nispeten daha iyi -post a séneflandér ma sonu-1ar éna sahi
sénéeflandérecé kull anél an |d eanneeyllaenr ddeu DiEsée alr 0d0Cad ¢
300 ve ¢zeri terim kul | a#GMlila AF-Rd-WwWri nml daar hdaa bi askea r
ol duju g°zlenmicktir. Ayréca sénéflandérécé baz
KNN sénéfl andeér é credyaan n-awka rdaanh & oayzu te takritléexredi j i ni
4 . Dejerlendirmeler

Bu -al eékxmada kull anéecél ar én biplogit algarvewyleizij,ind
karkél akabil ece] i ri skl ere dej i-paddtmalkar €Tn, rykere «
bir wveri set.i czerinde -exitlik maki ripstaBUjsiue reme s
i-eriklerinin séeénéflandéreéel mal arée ger-eklextir
boyutl ardaki terim vektorl eri, é - farkl é t €
ajérl eklandeérél mék veebadialréml| ssoeu kléegras| avivhe & ¢
konusu terim ajérléeklandérma kemal arénén, fark
ile de KNN sénéflandérécéya nazaran daha tutar
gestermi ktéfrl. anKiIEN éc@&n kul |l anél an deneyl erde o
deneyl erde ¢ - terim ajérl ékl andérma Kemaseéneén
tam ol ar ak yansétamadeéekl|l ar é goer ¢l megktgr . Az S
dejemliemr d¢k¢gk ol masénén nedeni T¢e¢rk-ednin sahi
tercih edilen °n ikleme metotlaré da az sayeéeda
kot¢ y°nde etkilemik ol abilismhi@elTgec &k e- aleée Kmali
-evri-pmstkalear én séenéeflandéréel maséeneéen, s%z konus

met otl aréna bajéemléeléeklarénén araktérél maseé pl ¢
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KstenmBpyesna Sénéflandérmada ¥znit

Turgut Doj an

Trakya | niversitesi M¢hendi sl i k Fak¢ltesi, Bil gi sayar M¢her

¥zekKtnit ernet ve teknolojideki gel i ki mler; ucuz,
ar aoakepostal arén kullanéméné da artteérméxkteéer. A
eposta kutul arénén, i stenmeyen (spam) ol ar ak
géeveni |l i r-podtnaalyaarnl ae da dol mal ar én-a  yol a- makt a
postal ar &n gv¢éeveinki rvdrkilrelriilniijni ni n azal maséna, de
etkin kullanéménén engel | ennpeossitnael age&mepbial makt
bl ¢mg; Zzaman i srafée, rekl am ve pazarl ama gib
azémsanmayacak bir B°lkgmg liikd,erkinkiblidrgiin gl vtean
ver.i gevenli kl erini tehlikeye sokabil ecek ama
grupl aneér sa, ket¢ ama-1¢é i-erik (-malicious) ve
postalar, rahat s é pos@lar vevilemlikacvié ((opfhfi esrhd ingg) ee
postal ar é bahsi ge-en bil gi gevenl ikl eri risil
istenmeyen@post al ar vasétaséyla mobil telefonlara b
ki kinin mobil cihazéndaki tem rehber ve konumu
parol al aréna erikebil mekte; mo bi | bankacéel ék Kk
ki ki sel bilgilerini el e ge-irebil mektedir. Bu
epostal ar én tespiti, filtrel enmesi vV e bakar éel
°nemi arttéermaktader. Dol ayéseéeyl a- bu -al @ékmac
postal ar én senéflandér él maseé ger-eklextiril mik
s¢recine °znitelik se-im y°ntemlerinin etkiler
400 adet isteomomewparnT yrek-ala@éj e ver.i seti szeri
deneysel -al @ékxkmanén ©°znit e lInforknatisnezain mi bl ¢m¢gnde,
IG), Ki-Kar e i sC€haSquaeed, iCHIE (Il e Gini Kndeks (Gini I nd
°znitelik slkdlimary@inmemtl e@ri ¥znitelik ajérl ékl ar
se-i|l-BiDRO0O58raséenda farkle sayélarda ©°znitelik
vektor g, Terim Fr ekans égerm&requencys& Inverde¢, man Fr ekans
Document Frequengyf~<I DF) i |l er&jl eneka@alelvakeé&ka Komku ( KNN)
ve Destek Vekt©or Makinel eri (SVMFp, sénéfl andér m:
cinsinden t¢m °znitelik se-im y°ntemlerinden ec¢
7792 ile 9293 aral éjéenda ol duj k g%zl enn nyi°knttiermi nGIh °©° z
SVM sénéflandérécée ile t¢gm boyutl arda, KNN sén
kadar I G ve CHI 2 y°ntemlerinden daha iyi séneé
ol duju gor ¢l megkt gr 2000 il e 3000 °znitel ikl
sééwnba, | G ve CHI 2 dijer iki °znitelik se-im y-¢
senéflandérécée i-in maksimum sénéflandérma perf
se-im y°nt emi ve 2000 sayéda °znitelik ile edi
bakarémeb5)yy3anaae 92nitelik ile I G sergilemicktir
ol an GI °znitelik se-im y°nteminin SVM séneéefl a
yakeéen, KNN sénéfl andéréce il e % 506e yakeén f a
se-iminin sénéf |°yreddrimadelraekcerdeeméete ki | edi Jini
bakéméndan ©°nemlidir.
Anahtar Kelimeler:bi | gi gévenl ipjoist ai steemrerhd yaenrd € e ma °zni
se-i mi, makine °jJrenmesi
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DO r t Mot orl u Knsanséz Hava Aracénén
Kontrol ©r Tasar é meé

Zafer Civelek

'tankere Karatekin !niversi-Elesktr dMgihlendilséndi Flakj.il tesi,
E-mail:zafercivelek@karatekin.edu.tr, zcivelek@gmail.com

¥zeKnsanseéz Hav a Ara-1 ar é ( KHA) son yéllarda
sajl amexkt ér . Bunun sebebl erinden biri; sens
teknol ojisindeki gelikmelerdir. Ayréca d°rt mot
gi bi ara-lara g°raeardatharkolay ucumao®xé masépdaha
-al ékma al ané sajl améxkt ér . Bu makal ede dort

kontrol ¢ndegr eovrsaenl s a (-iktdgnal, (Pl)ove anarsantegral

t¢revsel (PI D) kontrol yapélmda® yapel ar - al éKEé
sim¢gl asyon il e kontrol©°rl erin performansl!| ar é
sonu-1laré quadrotorun dikey vy°ndeki kontrol ¢ |
ol dujunu g°stermi«ktir. Ayréca fér-aséz dojru a
simegl ahryydnaeddd mi ktir.

Anahtar Kelimeler:quadrotor, kontrol, PD, PI, PID

Girik

Son zamanl ar da, i nsanseéz hava araceée ol an guac
o0 | mu(&autam & Ha, 2013)Bunun nedeni; quadrotorun askeri ve sivil uygulamalardaki
pope¢lerl i jidir. Quadr ot ofr dikjfliansdiek Dbhierl-iokkop&aeahte:
Quadrotorl ar, heli kopterler gi bi h akaldlkaé kas el ¢
yapabil mektedir. Ayréca quadrok@&@Irld & iin- ibrg yfi &z Ima
i htiya- duymamasaddi]jeBuanuahaapliatéehda kIl asik
kar makeék, pahal é& ve kontrolg¢ zor cihazl arder . |
ve kontrolg¢ klasik helikoptere g°re daha kol ay
- okt-ear ci h edi( P ®Aloderndy, ROLEA r d e .

Quadrotor dojrusal ol mayan bir matemati ksel mo ¢
bir-ok arakteér macé -al ekma yapmexkt éer . Bu -al
karakteristikleri NewtorE u | e r formegl |l eri inheet o ° shtaerreiklemi K v ir
denkl eml erini el de etmekte de kull anél méxter.
kimdiye kadar farkl é& kontrol metotl aré quadr of

(Bouabdallah vd., 2004) HD KWamd vd.p2019)predictive kontrolGreeff & Schoellig,
2018) backstepping kontralYogi vd., 2020) sliding mod kontrol(Eltayeb vd., 202Q0)LQR
kontrol (Khatoon vd., 2014, Liu vd., 2016jynamic surface kontr¢gEhao vd., 2018)acaptive
kontrol (Santos vd., 2017 heural netwds kontrol (Chen vd., 2015)fuzzy kontrol(lswanto vd.,
2017; Raharjavd., 2015)e bu met otl arén hibrit karékeéemlareée
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Quadrotor Yapésé ve ¢Cal ékma Prensibi

kekil 16de d°rt motorlu insanséz hava araceée ol
d°rt motorla donatél mék sert ve -apraz bir yap
ederken dsphaetinkitersdeg®n¢gnde hareket eder . Qu ac
kontrol edilerek ayarl anér.

motor 2
sag

kekiD°rlt. Motorlu Knsanséz Hava Aracénén Model:i

Yal pa (r oWl )ded-ixdemanek i -in sol ve sajdaki mo
Yunusl ama (pitdeh)kiamiéseén(ve arka motorl arén heé
(yaw) [@)- édejniékt(i rmek i -in arka, °n, saj ve sol
dejiktirilirken toplam itomaeankuvketyi ekaleintdet stal
sajl aneéer. Quadrotorun di key eksendeki (z) har e
oranda dejikmesiyle belirlenir.

Quadrotorun Dinamif .

Quadrotorun dinamik yapésé ¢zerimamaeai tklaibbul a

edil en matemati ksel denkl eml er Denkl em 1 ve Der
@ aﬁ | QBT TG Re | QEY-GE | %
1P
o aﬂ Ge T iR § QEVDE T %
. Iy
(:} 'Ed)éi _(I)(é i“g%o l’l)
o (1)
o O ©° 0 dTY -
"o ~ o © rp
0O, 0. a. Iy
- ..O A)E 6/)0 BY :::
0 0 P~ rr
N ¢) _
[ O —%o "OY o

Buradax,y,zhar eket si z eksende cisim%fn—ﬁriskequadromin bul ur
ekseninin hareketsiz eksene g&®,r eq udaudrruon wonruu nb eklgitr
i se quadrotorun k¢gtl e merkezi il e Opmatovuanel er i n
eylemsizlik momenti,"OFOFO i se quadrotorun k¢tle merkezinior
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momentleridir vex, y, zeksenl er i i -in simetfrhke rotl dmg tummmu nf a
quadrotora uygul adéej™¥hYhbYvpsammot mel &kruvivaet afdémda
quadrotor ke seni nde a-ésal harenkese mebebl adtam baj&l

mfmfmmise séraséyla 1, 2, 3 ve 4. motorlarén he

Yo oom o m o omomo,
Y oorr] m v
g 2)
wm ,~,,
Y ’Qn] m m m rr
m mmomm t
Bu -al ékmada kull anélan quadrotorun parametrel e

Tablo 1. Quadrotorun Parametreleri

Parametre| DeJ er Birim Parametre Tan
Sembolleri
O 0.0086 0a x ekseni eylemsizlik momen;
‘O 0.0086 Q@ |y eksenieylemsizlik momen
‘O 0.0172 0a z ekseni eylemsizlik momen
0 ol t gt | Q'@ | motor eylemsizlik momenti
A op ap 0i |itme katsayeées
Q W T 0di |s¢réekkanmeyeés
a 0.4794 NMQ|quadrotorun K
a 0.225 a guadrotor kol
Kontrol Sistemi Tasar émeé
Quadrot orun z ekseninde i stenil en seviyede k e
kull anél mékt entegral BP),orbngatt ¢ 0o e &8s & & | ( Hrileprativier eovrseen s a |
(PI'D) kontrolo°rlerdir.
istenen z hata z Ul Kontrol €12 > ]M?‘torly mve\-cutj.
” P Kontrolor  f—— Cevrimi oI IE?::( konumu >
) B st
kekiQuaxd.rotor ve Kontrol Si st emi Bl ok kemaseé
Kontrol°r, istenen_z de] eEA®Adjeermenvic ukulzl skmoanruark
i KI emi ni yerine getirir. Kontrol °r, kekil 20d
yerl exktirilir. K OYnile 1z @ksénindeki duadrotoruno Konunsununayaalar. i

Kontrol °r 7Yeairyalihésapedrg.c rleenk| em 30 daanspitegial d ¢ 7 ¢ g
kontrol yEPAIdeymi @Qrdeansal kat shA®d4ngalininlinegral,ar pél ép,
ODntegral katsayéséYkoetralrpsgiayakinitepttaheéri v
46de ifade edandadii evgelbi ko rPtbrAdAinyslic @nioransel nd e,
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kat sayeés éeEA @fei nyaarlpieMi@np rtecvrseevlii ,kat sayéséYile -ary
kontr ol sinyalinin dejgfPbst edidled iefasalingegrddi ,DemIkD e
t¢erevsel kon€EA@®BinyaliOnd reann svalle , kEaA ®&iyreysa&l iinien t ¢r e
O ¢revsel kA@ASimygliarsidtegrali de Q@ nt egr al katsayeéeseée il
topl avikorntweol sinyalinin dejeri elde edilir.,

Pl-oransalintegral

YoOOQB@ o ® QA0 @QO 3)
PD-oransatt ¢ r ev s el

Yo OB@od Qe—— (4)

PID-oransalintegratt ¢ r ev s el

YO QB@ o H QAW o @Q0 Qa—— (5)
Simasyon ve Sonu-1areée

Denkl em 16de g°sterilen quadrot®°r¢gn a-ésal vV e
model |l enmi Kt ir. Sim¢gl asyon S¢resi 20 sn v e S i
al enméxkteéer . Fer-aséz dojrikedkémametta@arsléyld @&an & vy
i -1in 0.1 sn geci kme S¢éresi sim¢gl asyona ekl en
genderdi kten 0.1 sn Q§Q@eH aitkslaeyndd-Nar bkeé ozhh aekgil 8ed € & mi
ile belirlenigidimmltagyomBaldahinl dejerl er Tabl o

Tablo2.Kontrol °r Katsayéel ar é

Kontrolo°or T/ EBEA EE
PI 53 |- 0.057
PD 100| 30 | -

PID 67 | 56|99

Kontrolorlerin performansl| ar éné kar kél akt er mak

metreye -eékar él méxter. Kontrol°rl erin bu - ek
performansl|l aré kekil 3 (a) ve (b) daransgl® st er i | n
integr al kontrol©°r bakar el @ bdahakodchdtray!l & agdray
gi bi i stenen_z dejerine en vyakéroransairkegrgt i | e en
t¢revsel kontrol©°r sajlaméexter.
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Kontrolér Cikislar Kontrolér Cikislar
80 : : : 1 : T . ;
istenen z it .
60F [— — — ™M ;= ,'I' o = ——p | L
= PD \ = PD
E ] E ot
S 4ot FID / \ /] = Il
g / \ ! E g
2 /N =
§ 20¢ v oA g
gt ' o | I
20 5 ! L
0 5 10 15 20 6 7 8 9 10
zaman (sn) zaman (sn)
() (b)
kekiKlon.rol °rl erin z ekseni -ékéexk grafikIleri
PD kontrolor de iy bir perfor mans gester mes
d¢zeltememi Kt ir. Zat en integr al et kinin kontr
d¢ezeltmesiditkonBuobhB@apn PygDadrotorun di key yO°ni
kontrol°®rden daha bakarél é ol duju s°ylenebilir.
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The Effects of Different Harvest Times on Combustion Quality of
Ravenna Grass and Giant King Grass under CukurovaConditions

Recep Krfan Nazl é
Department of Field Crops, Faculty of Agriculture, Cukurova University, Adana, Turkey, inazli@cu.edu.tr

Abstract: Ravenna grass (Saccharum ravennae L.) and giant king grass
(Pennisetum hybridum) have been considered as candidate bioenergy crops due to
their high biomass production and environmental benefits. This research was
carried out to investigate the effectsdifferent harvest times (October, November,
December, January, and February) on combustion quality of ravenna grass and
giant king grass under Cukurova conditions. Harvest times considerably
influenced all combustion quality parameters (moisture, ashpgein contents,

cell wall components, and lignin/holocellulose ratio) in both crops. In ravenna
grass, moisture, ash, nitrogen, lignin, cellulose, and hemicellulose contents, and
lignin/holocellulose ratio ranged from 18.95 to 48.19%, 4.80 to 6.06%, 0.14 to
0.42%, 8.73 to 9.39%, 46.80 to 50.21%, 24.32 to 26.28%, and 0.116 to 0.129,
respectively. On the other hand, the contents of moisture, ash, nitrogen, lignin,
cellulose, and hemicellulose, and lignin/holocellulose ratio ranged from 68.84 to
71.20%, 5.24 t1@.91%, 0.38 to 0.57%, 9.37 to 10.13%, 41.38 to 46.00%, 18.91 to
22.66%, and 0.144 to 0.163, respectively, in giant king grass. In ravenna grass, the
significantly highest moisture, ash and nitrogen contents were achieved by October
harvest, while the logst were in February harvest. Oppositely, February harvest
provided the significantly highest lignin, cellulose, and hemicellulose contents.
Similarly, the lowest ash and nitrogen contents, but the highest cellulose content
was obtained from February harstein giant king grass. These results suggest that
combustion quality substantially improved from October to February harvests in
both crops.

Keywords: Ravenna grass; Giant king grass; Bioenergy; Cukurova
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Asymptotic Formulas of Eigenvalues For SturmLiouville Operator
With Dirichlet Boundary Value Problem

Al p ArsltanF&temat-Yel maz

'Department of Mathematics, Faculty of Arts and Sciences, Pamukkale University, Demiall; &akirac@pau.edu.tr
2Department of MathematicBaculty of Arts and Sciences, Pamukkale University, Denizhalf: fatma.yilmaz.356@gmail.com

¥ z eMany topics in mathematical physics are of great importance in determining
the eigenvalues and eigenfunctions of differential operators. The sobitinitial

and boundary value problems with the Fourier method can be given as an example
to these issues. Advances on such problems have been the solution of important
problems for quantum mechanics. In classical investigations, differential operators
generated by ordinary differential equation deal with spectral theory problems.
Studying the spectrum of a differential operator is to obtain asymptotic formulas
for its eigenvalues.

The paper considers the Stutriouville operatord @ @ 1 ® & generded

in the spaced tdp by Dirichlet boundary conditions. Several theorems for
asymptotic formula on Dirichlet boundary value problem are proved.

The main purpose of this study is to obtain an asymptotic formula on the
eigenvalues of the operator by mgiDirichlet boundary conditions. For this, we
consider the Fourier coefficients of the potential with respect to the
trigonometric systemQ  dx N o .

In this paper, we obtain asymptotic formula for the eigenvalues associated with
Dirichlet boundary value problem under the conditions thatc Tip .

Anahtar Kelimeler:asymptotic formulas, eigenvalues, Stilrimuville operator
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End¢striyele-Tlasrairmedre SBul ut Teknol ¢
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Gozde Yl Wbawl!l I?ah Toj ay
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m disiplini, mul tidisipliner ve arabulu
inler il e i K birliji halinde -al @ékmaseé
oj il eri (BKT), s¢rekli yenilenen ve geli
n diak gh,audaatlemeza hezl a girmeye bakl améxkt
meéza girmesi ile birlikte, endg¢st rlyel t
de dejikKime ujraméktér ve ujram ya dev
mi il e orgdayéd a- étkeamnar eenc & ro&kn ayn proj e
aséna i mkan sajlayan bul ut tabanle teknol
mcé ve tasaréem s¢greci czerindeki et kil er
| ékma yapeéel masocl ognias-il amenéikk éli. r IBiujl iurti nt ed\
dezavantajlaréna y°nel ik mevcut durum anal
i si, bi payl akéemé ile ik ir i k1 ¢
grup ¢yeleri, biir byapamrak,il j
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Anahtar Kelimeler:t asar ém, end¢striyel tasar ém, i K birli]

1. Girik

End¢gstril ekme il e bakl ayan end¢gstriyel orén t
etkisinde s¢greklii ve b¢yéek bir dejikime ujramé
tari hinde son d°nemlerdeki d e] isk®izm kkoanduasru rdaedjiiklze
¥yl e ki hayatéen her yerinde yer almaya bajl aya
-eékméck, hayatéen merkezinde bir gg¢- haline geln
birey i-in olduju girbiatmasnékIlver bicyicrk de rs awij yed

Teknol oj i et ki si hemen her alanda ol duju gibi
Gel ecek problemleri ©°ng°rerek ¢re¢egn tasarl ama fi
nevi mecbur hale getirmk t i r .
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endi sl i Ji gi bi al anl ar daé koél nuékna nt agnmeal meknmed eejr i
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meé n, dijer di siplinlerde olan gelixkmeler

2004) . Gelikim s¢recinde, baze el em
ni niemc enlokyt earyeek ,y ogallml amak m¢gmkender . H
[

bir s¢re i -inde ger-ek dejerine ul atk

- — N
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e
t
r
r

nde geliken teknoloji, tasarém ¢zerin
er . Hatta bazé durumlarda teknol oji vV e
|l anél é&r duruma gelmiktir (Erata-, 2003)
gel i kmel er i -erisinde yerini alan -ok ©°neml
ut bO0OO0d®Iki myel2lbaren sonlarénda daha aktif bir
el i dir (Etro, 2011) . Ayne zamanda, BKT se
atmaktadéer (Armbrust ve dijerleri, 2010).

mal ar bul ut Dbbilligii mve ekwnloémj kaegnaklaré i-in
etme «kekillerini tekrardan dejerlendirmickle
mal ar bul ut teknolojisinden faydal anar ak, k
iyet kahéetze ve esnekl ik gi bi konul arda bakar
-e ayérmayeée gerekli g°rm¢gklerdir (Baschab ve

ut bil i ki m, Del oitte ve Technoscape'in y a
laar°émned - ékan ve trend olan teknolojiler ara:
0). Ayréca, T¢bisad'én Deloitte ile birlikt:e
él an kikilerin sekt?©rl er ioj,%z0%kbir orahlabukitn f az | a
nol oj i si ol muktur (T¢gbisad ve Deloitte, 202¢C
-er-evede, endg¢stri créenl eri tasaréemé a-eseée
| m¢ Kt &1 . Literate¢grde i se, mi marliojvd em¢ vend
i konul arénda ayreé bir Kekil de -al éekmal ¢
er bir -alékmaya rastlanmamécxt éer . Bu t emel
€ olarak ortaya - ékyanré we o4 ek ¢gaeyédhaet asdré
ayan bul ut teknolojilerinin tasar ém S ¢r
riendirilmik ve °neriler getirilmixktir.

® — T N T

i ré¢n Tasar émeé

ar em, d¢kegnce seviyesinden buazkulna yve ; g draiskar b
pazede el e al énmbB&mmidreen (Wa | Msil leyner2 01BQ13) 6
eci, sorunun belirlenmesiyle baklar ve hazé
er bir tanémlamayl aamlar asaa@mndi syraedtiéksaya

rak t an(@anhskeyn20k8).adér
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INS&

Far k1l & kKekillerd
Dejerlendirme ol
TAr aktidmimaKonsept
TSunum kKeklindek
Sistem

it aestaar yelneEnTe&srt mav e
French (2005); Problemin analiziKk o n s e pt 7 Tt aassaarr &me n

e a-éklanmakl a bi ilSentezie tasar ¢
mak ¢zere ¢- adémda,klISendge-(201:
Getl i mt g ellBi®oxtui-rl Hade ¢ embendi r me
i 8 adémda, Uil K d rcshe pvte YEepl piikntgierri
dej erlt enmmk iorbnzeer e 6 adeém
igled ti akytli ani d émrensa

ol mak ¢zere 4 akamal é bir tanémlama °ner mektedi

™ problemin analizi

i Konsept tasanm

Lt Tasarimin gelistirilmesi

-+ Detaylandirma

keki Fr&@dchdin Tasarém Model i (Cross, :
Far kl & tanénm admjlarrl gredirriinlddei i nde; endg¢striyel
temelinde baklayan akamadan, konseptin gelixkti
bi-imindeki akamaya dojru il erl emekt e Ve det ¢
akama&lna an bahsettiJimiz bu s¢recin ar a akKama
geli ktiril mesi ve detayl andérma akamal arénda p
i kKl etil mektedir.
Dijer taraftan tasar ém, di Jveir gd®irs¢ipp,l i m¢ te g nlaerkat
nitelije de sahiptir. Yani tasarém disiplini,
dijer disiplinler ile ik birlifji halinde -al ek
deneyim ve bil griaere farkkébiallmend arl a birli kte
istemektedir (Poggenpohl, 2009).
Geliken ve dejiken zamanén etkisiyle tasarém a
tasarl amaktan ziyade; deneyi mlamayasbaskéemméki é
durum ise, tasarémcélarén bir-ok konuda bil gi s
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3. Bulut Bilikim Teknolojiler:i

G¢negmegzde, Googl e, I BM ve Microsoft gi bi be¢yék
ol duju bir alan ol an bulut teknolojisi; bilixir
i stenilen yer ve zamanda eri0eQ).|l ebi |l me i mkaneé s

Bul ut teknolojisi, ortak datal ar czerinde, kul
atamasé kolay olan ve kendi i htiya- durumuna ¢g°¢
servisleri ol arak belirtiteeakeder] 0Ar mu2O0L3Vye

—

(National I nstitute of Standadmudaut arbd | Te K
andeéeréelabilir bilikim kaynakl aréndan ol uk

I
a
a € ol arak her z a maaren bihtekmolojgig(Ceth@zn2018). i K i me i mk e

o< Z
u_)-o m
— o

Bilgisayar, telefon vb. gi bi akell é& mobil orén
gerek ol madan, dijer sunucul ar vasétaséyla int
bilikim ol arKakv zioffd due veed iklaihri n, 2012) (kekil 02)

Bul ut bil i ki m, bu model deki bil ekenl er Ve S¢r¢
(Yé¢ksel, 2012) .

==

bilgiscayar/ notebook

O ~§

telefon/mobile l’”{j\'Sf Ty'C H'/[)C

k-

cxg/’neﬂvork

il

f's(',‘l'V(',‘l'/SU”UCU

(U

database/veri tabani

kekiBulb2t Bilikim ve Bilekenl er.i
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3. 1. Bulut Bilikim Hizmet Modell eri

I BM yaptejé bir -al eékxmada, masag¢gste¢e bil gisaya
kull anéeldéjéené ve hatta bazée firmalarda bu or a
2011). Bu -al ékma firmal ar én, BKT kbaadéekkebheréenai
belirtmektedir.

Kkl et mel er |, b¢t-e olarak daha y¢ksek i K gé¢ceé g€
kull anemlarée késa olan BKT i-in yapélan harcart
bakl améexkl|l ardér . Bui mebeptyémetdoimbhgei i kin sarf
kaynakl é bil gi teknolojilerine -o0ok fazla yaté€
taraféndan tedari k edilme fikri ortaya -ékméxkt €

BKT hizmetl erin herbawnwgi i birya-ekdoymadan ail nhiya

eri kil ebil mesi ve bir hizmet ol arak da sunul mas
sebebiyet vermi«ktir. Bu dejikiklije sebep ol an
(Carr, 2005 . Bul ut , i nternet. -ajréxktéeran bir metaf c
adéna bulut bilikim denmiktir (Sultan, 2010).

Bulut biliki m; bilgilerin nerede depol andej e,

il e naseéell meakl séikztiéen ,e niéntbeir net czerinden erikebi
tanémlanabilir (Seyrek, 2011).

Bil gi teknolojilerinin geliki mi il e, dék Kkayne
teknolojilerini tercih et 2082k Akziohalden Huaserkisal ac a k|
sajlayécélarénén rekabet ortaménda geriye dg¢gkm
yal nézca kull andékl ar é kadaréné ©°deme, sadece
hizmetlerin daha kolay entegrasyonuraijs| ama ve hizmetl eri daha hé
avantajlar olukturmaktadeéer (Cengiz, 2018).

Bul ut bil i ki m, é - hi zmet model i ile teknol oji
2011) (kekil 03).

1-Servis ol arak vyazeéel ékmr(udaakS)v.ie SkaiakS,n ibni rkduelnl a-no

uygul amadeér . Kull anan ki Ki ya da kur um; Il i san
her hangi bir maliyet ©°demeden, kull andéején kad
sahip olabil mekbedkohet ar Ayréoaade herhangi bir
b¢yé¢ek avantaj sajl amaktadeéer (Ebem, 2013).
2-Servis olarak platform (PaasS): Paas, kull aneéc
sajl ayan, ger ekl i teknole]kekimal syapémasedadaramal]
olan uygul ama déekénda, dijer Dbilekxen ve hizmetl
2012).

3Servis olarak altyapeée (laas): |l aas, kull aneéecérl
depolama gibi tee | bilikim kaynakl aréne, uygul amal ar e
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ol ukturmaséna i1 zin vermektedir. Kull anécénén,
ol mayép; alt yape ¢zerinde kontrol ve y°neti mi
SaaS
Bulut Yazilim Hizmeti
SOnI(U"CInICI
PaaS kollcwuin
Bulut Platform Hizmeti
gelistirici
I/
laaS
Bulut Altyapr Hizmeti
keld3.Bul ut Bilikim Hizmet Modell eri (Mari n
3.2. Bulut Bilikim Avantajlarée ve Dezavantajlar
Bul ut bilikim teknolojisi czerine yapeéelan dej e
ve dezavantajlar kKku kKkekilde séral anmaktader;
Bul ut bi | i k({Mell veaGramae,t2@ljl;Meroseft, 2012)
* Depol ama/yedekl|l eme kontrol rahatl ej e
* D¢kéek donaném ve yazeéel ém maliyeti
* Sistemler arasé hézlée ve kolay uyum
* Kullandéjé kadarénée °deme arteéseé
* Geliktirilmik 1Tk birlifji i mkanl ar é
*Senérséez depol ama kapasitesi
* Grup -alékmasé ve iK birlifji
* Artérél mék veri gevenl igi
* Y¢ksek kapasite i mkaneé
* Geli kmi kK perfor mans
* Anénda g¢ncel |l eme
* Esnekli k i mkané
* Erikilebilirlik
161

Proceedings Book



International Conferenceon Researchin Natural and EngineeringSciences(ICRNER020) |ﬂ6@

Bul ut bili ki fHanie2082y. ant aj | ar é
* Uygul amarnénalékmaseé
* Sabit internet bajlantéseé
* Sistem g¢ncell emel er i
* D¢kKek internet héeze
* Ge¢gvenl ik
* Maliyet
4 . 'r¢n Tasarémé ve Tasarémda Bulut Teknolojisi
Yukar éda a-gklbandajsargégmeretemel de bir sorunun
i-in tasarémcé taraféndan uy®ujenamnabaftdnzieh
tasarém kavramée farklé sekt°r ve disiplinler i-
sayéda taném ve anlatém bulunmaktadeéer. Tasar émc
esteti k kazandéran sanat-¢€el ar ol arak d¢gkKeénegl mg
sonu-1lar éne m¢hendi sl er e sunanzdke Ki teasamémr ak
disiplinlerle birlikte ¢rettiiji -%z¢mlerl e °nen
Tasar ém, sadece hayallerden olukmamakl a birliHKk
sosyal psikoloji, antropoloji, tarih, sanat v&kte o | o j i gi bi bir-ok alanl ard
yonl ¢ DbirTageasrne&rm, ndisiplinler araseée bir kavr ar
i -er mek°tyeldeoce tasarém disiplini, dijer disiplin
Kekil dad mgaga bakl améxkt ér (Trummer vV e LIl eras, 1
i -erisindeki i Kbirliklerinin yanénda dijer disi
Ayné zamanda, créenlerin de yenilik-il gl ibadial €
di siplinlerle il e birlikte i K birl i7Ji i -inde
uygul amal ardan farkl é ol arak teknoloji etkisinc
birlikte tasarémceé yaklnek &mldarré rbdan -todks asreeam -s ¢er
sonu-1laréné her ge-en g¢n farkl é a-él emlar i Ze
-eékmaktadeéer. Teknolojik etki en y¢ksek oranda
konusudur . Gegntgk kyhkanékBan ¢r¢gnl erde meydana
de, BKT' in hayatéméza -ok hezlé bir kKkekilde gi
BKT etkisinde ©°zellikle internetin geldifji no.l
bil gi sayar daay & dd&k meikl,gi-so&ky ar én/ si stemin dahi l 0
do°ne¢gKmegKt oo, Bu d°n¢gkéem i -erisinde ortaya - ék:
tabanl é teknolojilerdir. Bulut tabanl e iuygul ame
anl aména gel mektedir. Tasarém al ané a-éséndan ¢
dojasé ile de uyumlu bir Kekilde zenginlekmekt
yer ve zamandan bajémséz ol arearki s¢irnedtei m aykaépma ba |
-al éeékxabil mesi "'"bulut tabanlé ik birliji"" saye
162

Proceedings Book



International Conferenceon Researchin Natural and EngineeringSciences(ICRNER020) |ﬂ§@

5. Sonu- ve Tartékma
Bil gi teknolojileri, yakén gelecekte daha da i
bir sekt°r ol makym ahdaéeada Bulewmti i bibliir dejikim
gel i kmel erin daha da artacajéneée di kkat e al éna
Kekill endirmeleri gerekmektedir. Kkl et mel erinir
sunmaesreek mektedir ve bunun i-in teknolojik dej
et mek zorundadeéer . Firmal ar, bil gi teknol oji si
i stemektedirler. Kkl et mel erin, biéwgi kK a&leiklnrod log ri i
ve bu hizmetl eri tedari k edebil mel er i ile 11gi
hi zmet sajlayécé firmal ara bérakmaseée, ¢zerinde
2011).
Bu geli ki min et kizleerr i oldairjaekr, atlaasnalraérna ableann é nd a
gzl enmektedir. ¥zellikle yeni kurul an ve KOBK
al mak yerine, hi zmet ol arak sunul ma i mkanl ar é
°neml i byel potarsur maktadér .
Bu dur um, tasaréem iklemlerine i mk an sunan al t
sunmaktadeéer. Bu kekilde firmalar, senéerl & ol an
yatéerém yapmak yerineyryi buyzemiemdgeyikulkleamdabislenket
ol abil mektedir. Bu dur um, Mar st on vV e dijerler
°ng°re¢se¢e i le anl atéel mékteéer ve gé¢hegmegz g°stergel
Bu bajlamda s¢rm&td iabgryegyem vanl| édji&@ da a-éekteéer.
| DC taraféndan yapélan incel emel erde, bul ut b i
hukuki belirsizlikler, gevenl ik vV e verilerin
takénabilirlifji vk averntieser iviei miiedmekki vieirzme tk ur u
geven eksi ki g konul arée dikkat -ekmektedir (1
I DC T¢rkiye ClI O anketi verilerine g°re; bulut t
bir oranla yineg ¢ venl i k konusu gel mektedir. Sonrasénda
kontrol ¢ vb. konul ar takip etmektedir (1 DC, 20!
°neml i bir a-éek ol uktur maktader . Ti cari i Kl et
aansl arénén verilerini bulutta tutma karar éna
Kkl et mel er hi zmet sundukl aré m¢gkterilerinin v
bel gelerden birisi ol arak g°r ¢l mektedir.
Dijer taraftaahbpl otdbjbi kaméntemel ©°zellikler
hez, geni K aj eri Ki mi, ol -¢l ebilir hi zmet, i S
havuzu ( Mel | v e Grance, 2011) , ki kisel bil gi s
y ak anvaecraik kayeéepl aré baxkl éeklaré bu hizmete il gi
hukuki s¢re-lerin g¢-lenmesine ve tereddgt i - e
olarak i ki y°nlg¢ bir dejikime °nc¢ g°z¢kmektedi
Bir dijer ©°nemnl,i bruoktteak nmllarjdad erin bil gi payl ack
kat ké sajlama potansiyelidir. Ayné zamanda pro
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hal i nde -al exmal ar yapabil mek, bul ut teknol oj
-aldamyger alan kikiler, aynée proje ¢zerinde etk
-al exep; proje ile ilgil:@i bil gi ve fikir al éxk\
dejerl endirebil mektedirler. Burdbeume® z evlel izkalnea
ortak projelerde -al ékma potansiyeline kat ke st
Bu teknolojinin etkin kull anéemé endg¢strivyel t
saj |l ama, e K Zzamanl é ayne projede -al éxab
depolanmas/ yedek |l enmesi , verilerin kull anéem esnek
°nl enebil mesi , verilere rahat eri kilebilirlik
sajl amaktadeéer. Bu durum ©°zellikle wveri kayeéepl
deji kimlerin atlanmasé sonucu dojacak hatalar
sunmaktadeéer . Bu dur um, tasarém pratiiji a- éseé
dejerlendirilmiktir.

Dijer taraftan, verilereléaeki @i mobel sutuakmodaj |
kazanémlar éndan biri ol ar ak dejerl endiril melic
etkinlifji yaygénl akmaséna bajlé olan bu teknol
gel mesi Kakert éceér -elvmalyea ceatkktié ral aBwul ar énén ve s
dojru model | er iszerinden anali ze edi |l mesi Vo
hedefl enmel i dir. Bu konuda yapélacak -al éekmal al

-al ékxmal aas iy a°préed malbii lanl acakt ér .
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Determining The Electrical Properties of Au/NiO-PVP/n-Si MPS Type
Structures by UV-Light responsivity

Gé¢l -in Er's°z Demir

'!Department of Management I nformat iBusiSestsemsS,el Bakk d&Jmii v eAlsii t/
E-mail:glcnersoz@gmail.com

¥ z e tin: the current research, AUu/NiBVP/nSi type MetaPolymer
Semiconductor (MPS) type structures with metatle (NiO (NickelOxide)) mixed
polymer (PVP (polyvinyl pirolidon) interface were fabricated using
electrospinning technique. The variation of the basic electrical parameters of the
fabricated MPS type structures depending on thelight (365 nm) intensity was
examined. Electrical measurements of $Mype structures were performed in the
N10 V bias range ahW-lightrintensitiegBasioele@isad mW/ ¢ m
parameters of Au/NiPVP/nSi MPS type structures such as reverse saturation
current (Lo), zero bias barrier heightfgg), ideality factor (n), shunt resistance
(Rsr), rectification ratio (RR), photocurrent gf) and surface states () were
obtained from Thermionic Emission (TE) theory curreoitage (}V) data
depending on UMight intensity. The ideality factor, reverse saturatiaumrent,

zero bias barrier height and rectification ratio values have changed in the range of
5.07 - 7.75, 3.96x10- 3.15x1C°A, 0.63- 0.58 eV and 1.28xf0- 7.46 W,
respectively with the increase of the light intensity. In addition, the series
resistance (B was obtained by three different methods using the TE theory,
ChengCheng method.lt is understood from the experimental results that
parameters such as RR arfgy of the MPS type structures decrease with the
increase of light intensity, while parameters such as n gpthtrease with the
increase of light intensity. Increasing light intensity causes ohmic behavior in MPS
type structures due to the metalide mked interface.For this reason, the
rectification ratio of MPS type structures decreases with light interSityilarly,

the emergence of ohmic behavior causes the MPS type structures to deviate from
the ideal, so the ideality factor increases rapid8imilarly, the emergence of
ohmic behavior causes the MPS type structures to deviate from the ideal, causing
the n and {, to increase rapidly. Finally, as the Ulght intensity increases, the

Ipc in the MPS type structures increase logarithmically duéhiolight sensitivity

of the metabxide material.

Anahtar Kelimeler: Photodiode, Series resistance, Illumination effect, Metal
PolymerSemiconductor Structures

Introduction

The change of temperature or frequency dependent electrical properties of
Metal/Polymer/Semiconductor (MPS) type structures has been studied with different polymer
interface materials many times until today-Jl Among interface polymergyolyvinylpi-
rolidone (PVPJs have strong passivation on the crystal surface due to its adhesion feature [6].
However, passivation of the crystal surface with good insulator in MPS type structures is not
sufficient alone in terms of improving the electrical properties. For this parmmme materials

such as quantum dots, metal and mesddle nanoparticle are doped into polymer interface
materials to be used in MPS type structures [7]. M@tdte nanoparticles, due to their strong
reaction to light, are frequently preferred asrerface material in the production of electronic
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devices. NiO is one of the most preferred metdtle nanoparticles in terms of use in many
industrial applications such as solar cells, capacitors and rechargeable batt&@sli8this
study, in orderto examine the effect of Wight intensity on MPS type structures, the
fabrication of Au/NiOPVP/nSi MPS type structures was carried out by doping NiO
nanoparticles into PVP polymer. Forward and reverse bias cwoliagje measurementsY)
were studdd under various illumination intensities (from 0 to 250 mW)cnEElectrical
parameters of Au/NiPVP/nSi MPS type structures are exceptionally relevant with the
intensity of illumination level, so the analysis of its should be made not only in darksbuha
different illumination levels to inform the structural parameters of devices.

Experimental Details

The nSi substrates, PVP and NiO materials were commercially purchased to fabricate Au/NiO
PVP/nSi MPS structuresThe nSi substrates were cut to @ppriate size and cleaned with
technical chemicals. Then, the back surface of the semicondue®i) Wwas coated with gold

(Au) metal and an ohmic contact was formed. The PVP polymer was dissolved in pure water
and NiO nanoparticles were doped into itel anixed a little more to provide homogeneous
distribution. The obtained Ni€PVP mixture was coated onrSi by electrospinning technique

and finally, Au metal was coated on interface material with a diameter of 1mm and rectifier
contact was create®btaired Au/NiO-PVP/nSi MPS structures were connected to Keithley
2400 currenvoltage (}V) device and their electrical characterization was performed by
exposure to UV light varying between 0 and 250 mW/cm

Results and Discussions

The FV characteristics oAu/NiO-PVP/nSi MPS structures under UV light intensities varying
from 0 to 250 mW/crhare given in Figure 1.

10"
102
10°
10
<
= 10°
o . 0 mW/cm? (dark)
10 e 50 mW/cm®
+— 100 mW/cm?
107 +— 150 mW/cm®
+— 200 mW/cm?
<«— 250 mW/cm®
10°
9
10 -10 -5 0 5 10

: V(V)
Figure 1. The FV characteristics of Au/NicPVP/nSi MPS structures
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According to Figure 1, the MPS type structures exhibit a more ohmic behavior since more
electrons transmission to the semiconductor from the NiO material with the increase of UV light
intensity. By using v data and Equation 1 expressing the ThermionidsBion (TE) theory

can be calculated the ideality factor (n), reverse saturation curggnaritl zero bias barrier
height € o) Of the MPS type structures [11]

B0YQmdN — Qi h——
(1)

UV-light dependent changes offryo and ko parameters calculated according to TE theory are
given in Figure 2 (a), (b) and (c), respectively.
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Figure 2. UV-light dependent changes offry, and o of Au/NiO-PVP/nSi MPS type
Structures

200 250

As can be seen in Figure 2 (a), in AUNRYP/nSi MPS type structureshe n values have
changed in the range of 5.07.75 with the increase of the light intensity. High values of n can
be ascribed to the high density of surface states localizedS#interlayer interface, the
existence of interlayer and its thickness and the barrier inhomogeneifyd]1th fact, as the
UV-light intensity increases, thevalue of MPS structures gradually increases and becomes
more conductive. Figure 2 (b) shows that tharrier height decreases as the-light intensity
increases. Exposure to Uight of MPS type structures cause maizlde nanoparticles to form

a lower energy level near the conductivity band of the semiconductor [14]. Therefore,
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increasing the UMight intensity causes the barrier height to gradually decrease. It is clear from
Figure 2 (c) that the reverse saturation current increases almost linearly with increasing UV
light intensity. The reason for this linearity is that more electrons contributes toonduction

than NiO nanoparticles with increasing Wight intensity. The increase in the number of
electrons contributing to the conduction is due to the high sensitivity of the nickel atoms to light
and the low work functions. With the effect of tight, more current electrons arise and more
current is produced. Therefore, MPS type structures should be examined in photocurrent.
Equation 2 can be used to calculate the photocurrents of the fabricated MPS type structures [15].

o0 ° 0 00 (2)
5.52
-5.55 *
s
4
5.58 Ln(/,) = 0.089Ln(P) - 6.056 *_ -~
e
, e

— e
:E’ 5.61 . ,*’
5 o7

5.64 -

e
e
e ’ *
-5.67 e
p
rd
d
-5.70 *
3.6 4.0 4.4 4.8 5.2 5.6 6.0
Ln (P)

Figure 3. The photocurrentl §c) characteristics of Au/Nid®VP/nSi MPS type structures

Here, a is the slope of the photocurrent graph. Figure 3 shows the photocurrent change of
AU/NiO-PVP/nSi MPS type structures against Uight. From the slope of Figure 3, tle

value was found to be 0.089. The slope below 1 is the result that the photocpckpaésing
through the diode depends on the recombination process of elaolmmpairs in the space
charge region [16]. The uneven flow of electrons and holes together with the exposure of MPS
type structures to UNight causes a difference in both dlec and hole mobilities.

Conclusions

In this study, UVlight dependent variation of basic electrical parameters such as the ideality
factor (n) zero bias barrier heiglitz() and reverse saturation curreng)bf Au/NiO-PVP/nSi

MPS type structures wermvestigated. In addition, photocurrent generated in MPS type
structures was studied. It was observed that MPS type structures behave close to the ideal diode
electrically in the dark condition (P= 0 mW/&mbut gradually deviates from the ideal behavior
with the increase of UMight intensity in the light (0 mW/cix P O 2 5)0From\te £ m

V data obtained from the MPS type structures, a deviation towards a more ohmic behavior was
observed instead of the ideal diode. Increasing-light intensity cased a deviation of
1.23x1G to 7.46 in RR, 5.07 to 7.75 at n, 0.63 to 0.58gt and 3.96x108to 3.15x1 at k. It

is also seen that the photocurrent increases lingaulNiO-PVP/nSi MPS type structures are
found to be highly sensitive to UNght, as the increase in photocurrent is a measure of the
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photoresponsiveness of MPS type structures. Therefore, if the results obtained are evaluated, it
is thought that the metaixide doped polymer interface material NRYP is a promising
material in the kectronics industry, in all areas where light sensitivity is needed in the future
technology.
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Ruban Evreni I -in Lyra Geometride Bu
KIl'i ktirilmik Acayip Kuark ¢°z
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¢tanakkale Onsekiz Magltel nYylksesk dlewsliu, BBigpa, ¢anakkale, T
E-mail: halife@comu.edu.tr

¥zeRBu -al eékmada, Lyra modifiye gravitasyon teor
homojen ol mayan Ruban evrenini incel edi k. Mo d e
acayip kuark maddel: bul k viskoz madde kaynaj ér
alan denklemleri korunund e n k | e mi ve yavaklama parametresin
kull anél ar ak -2zl megkt ¢r-lolYavalk| amii Ipdhe akaboéks
ettijimizde modelin metrik potahlukyellerini, ye

vi skoz kati £ayne aray’ik war] ku nd avg Ruark emerjie  p
yojunl tjkwrzumi k zamaneén bir fonksiyonu ol arak e

parametresiniqg=l ol arak el e aldéjéemézda ise t¢m dejer|
bajl e .stel fonksiyon ol ar aikin herl idie ettik. Yav
durumunda da -°z¢mlerden, metrik potansiyeller
fonksiyonlar iken enerji yojunlukl aréné ve bas
oranteéele fonksiyonl ar ol arak el de edilmixktir.
model i nin kozmik zamanla geni kl edi i s°yl enebili

Ruban uzay Zamaneéneén yay ki emainé e@r iblui k par
parametrenin fel{dé] é,deljlerdérraséyla a-ék evren,

kapal & evren nioidnel-i°a ¢ mleerriirmi zi Ruban uzay zan
dej e={-hj 0, 1} ele alarak da inceledik ve ejril
yojunlujunun ¢zerinde et kild@ ol duju sonucuna \

vektor¢gnegn zamaneén bdal afyoén k sd lywkntuu roul | raans ébnud amo d €
Lyr a geometrinin yer dejJ i kKtir me vekt°r¢égnegn k

s°yl enebilir. Ayréca bu -al ékmada, Lyra modi fi
el de edilen t¢gm sonu-1ar Genel i RtPilrati vite ( GI
Sonu-ta bazé kinemati k nicelikler de hesapl anmé
irdel enmiktir.

Anahtar Kelimler: Ruban evreni, Lyra geometri, bulk viskozu, sicim bulutu,
acayip kuark madde.

Girick

Moder n kozmol ojide bgiel-imm k i rvsea nd iamai, kie vy &@mé Ina

gel ecejinin dejerlendirmesi konusundaki -al & Kk mi
-al eékxmal ardan S¢pernova |l a g°zlemlerdi (Ries ve
mi krodal ga fopzéxkiéeméméal €MmBal arda (Bernardis v
2001) evrenin geni kKl emekt e ol duju sonu-1ar én
geni kKl emesi ni a-éklayabilmek i-in iKki y°ntem
bulunan Jvé ebygodgmuméd uju arasénda negatif oran b
Kausar, 2011; Bilic, 2018phantom, quintessence veeks s ence gi b madde teor
y°ntem ise bilim insanlarén wuzun yéllardér iz
alternatif ol an skaler alan teorisi, skaler ve
175

Proceedings Book



International Conferenceon Researchin Natural and EngineeringSciences(ICRNER020) |ﬂ6@

(Barker, 1978, Bekenstein, 2004) . Bu teoril eri
(Lyra, 1951) , YéIl maz -Dieke Teori (BravisJe Meke,, 1961)vé& 8 ) Br a
Barber Teori (Barber, 1982) ol arak adlandéreéel a
yer - eki mi vV e el ektromanyeti zmanéeén t amameéné ge
mani fol dunun bir mBuddoifzk asgbdbnwnwarahkerykitersi z o
sonra Lyra (1951), Weyl 'in geometrisine yakeén
bakka bir modi fi kasyonunu ©°nerdi. Sen (1958),
modelin Einstein teorisindeki statko d el e benzer ol dujuna dikkat - e
(1970), Lyra' newelgteomealraséemeeki genel g°rel il ik
s il e benzer bir rol oynadéj-ttads gr sk egride . - elyir m
Ei nstein teorisindeki g°zIl emsel sénérl ar i -ind
arakteéer macé, Lyra geometr.i -er-evesind¥ ol uktui
eK y°ns¢gz kozmol oji k model | e mnedayanam taoride S&inghnor ma |
(2008) taraféendan incelenmicktir. Pradhan (20009)
bir silindirik simetrik homojen kozmol ojik mo:t
mani fol dunda bul k vikakezi tael ane i $&f éhromlog telne leik
kozmol oji k modelini irdel emi kl erdir. -Sachsaubey (2
evren model ini Lyra manifold -er-evesinde arack
bajl é ol arakLyedaevetRiamamadi geometrilerinde Mar
alan Ayge¢n ve ar k. (2012) tarafeéndan incel enmi k
Bu -al ekxmada bul k vi skoz varl ejénda sicim b
-0 z¢éemloeri irdel enmi Kt iTr~200 Mewvo eddjeu ko zhmdran k@ a ak |
faz ge-i Ki ol argkuamd!| pahdemal alur kmankan hadron
ger -ekl exktiiji i-in sicim bulutuna acayip kuark
2005; Pradhan ve ark., 2007). Itoh (197dmer (1971) ve Witten (1984) kuark maddenin
ol ukumu i-in iki farkl & varsayém °ne s-¢grm¢gkl er
hadron faz ge-iKi i ken i kincisi i se ol duk-a y¢k
madde f ornnglkameésniadid® ( Yavuz, 2005; Pradhan ve a
dejenere Fer mi gazé ol arak ge-Bn-watyababietn)l
donatél mék bir wuzay b°l gesinde bulunur. Kuar k
baz alénarak olukturulan durum denkI|l eml er i il e
ve etkilekimsiz ol ar ak kabul edi | inr kuark (Kator
yojunliulje i fadesi akajédaki gibi verilir.

n — 1)
Ayréca toplam’eeettjoipl imjebrals@ph a akaj éda verile
gibi ifade edilir.

o 0 2

n n o 3)

Bu denklemlerde yer alad bo k| uk ener j(i- aynaafau nslauiutdiuy)r ( Sant hi
2015) . Son yéll arda acayip kuar k madde -0%2z¢
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ger -ekl ekmi ktir. Yavuz vV e ar k. (2005) sicim
-%z¢ée¢ml erini SchwarzschAkdaekevveniveltdmatrr d2D6ih) K kK¢
uzayz amanda manyetize kuark ve acayip kuark madd
-9 zéemlerini el de etmiklerdir. Pradhan ve ark.
ReissneMNor dstr°m memainjyieni &k eal eaktrvoarl|l é]Jj énda si ci
acayip kuark madde i-in Einstein alan denkl eml
-er-evesinde sicim bulutuna iliktirizlamameéacay.i
Adhav ve ark. (209) t araf éndan arakteéerél méext eéer . Ayr éca
FriedmanRobertsoiWa | ker ( FRW) metrijini sicime ilixktiri
ve Genel Rl ativite - er -qezaemnsodai GR tedrisi deeBraesmi Kt i r .
Di cke Teori -er-evesinde sicime ilixktirilmik a
(2014) tarafénda el de edil miktir. Mahanta ve ar
acayip kuark madde varl éj énda ke lgmaviasywh Si metr
teori -er-evesinde araktérmexl arder . ¢cajl ar vV e
madde i-eren bulk viskozlu y¢ksek boyutlu homo
tam -°z¢gmlerini Lyra geormhetyruitd au alsdze FeRtWMi ekvlreernd
akekkana iliktirilmik acayip kuark madde -°zg¢nm
(2016) taraf éndan arakteérel mekteéer . ¥zdemir vV e

KantowskiSachs metri kl eripikuar kmnamge dféRy Eelrideg mly er i ni
incelemiklerdir.

Yukaréda verilen -aleékmalar ©°rnek alénarak bu
acayip kuark madde varl é&jénda Ruban evreni Lyr e

Ol ukturul aml aMo dizd n kvleeml eri nin ¢°z¢mg
Bu -al ékmada irdelenen Lyra geometr.i al an denk

Y -QY %%  -"Q %% Y (4)

Bu denkl|l emi n%iy-eear idejnidketkiir me vekeéAkred¢i see Ridein

geometrisinin bilekenleridir. Yer dejikKtirme Vi
ark., 2003).

% 1 0 hirs hin (5)

Ayréeca bulk viskoz i-eren sicim bulkiemde i -in e
veril diiji gibidir (Mahanta ve ark., 2004)

Y "00 " wOw 600 Q (6)
Burada” si cim bul utuna il i ktiri | mbsism bplatununaecedij én ene
yoj] unl 4ijsauhullk yiskozi e s i ni i fade etmektedir (¢cajlar
denklemindekio si ci m y ®ndPnrét lwe hézée temsil etmektedir
Sicim y°n¢ ile d°rtlg¢ héez axkaj édaki bajéenteéel ar

Ay g verark., 2016).
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60 ww p (7)

6w T (8)
Sicim ve par - acék birlikte ele aléendéejénda e
yazelabilir.

S ©)
Burada” par -acék enerji yojunlujunu verir ve (2)

ekKi ttir.

" i 0 (10)
Denklem (10) ve denklem (9) i-erisine yazeéel deé]j e
T "0 (11)
kekl i naaei leilrde( Mahanta ve ark., 2004; ¢tajlar ve
denkl eml er i birlikte d¢gkegnegldeg] é¢nde, bul k vi sk
madde i-in enerj.i momentum tens®°rg¢ akaj éda ver.i
Y ” " 0 00 Tww /0606 Q (12)

Homoj en ol mayan ve -zeakmayn°émsé¢nz yRawb aenl enraanyeé akaj €
(Ruban, 1969).

Qi Qo dad Qo 60 Q0 6w QA (13)

BuradaAveBRuban evreninin met r CHe vegrien fanksgionyweeldul er i di r

fonksiyonun ejrl)!l gkrpadaemetresi naké] édaki gi bid
- i Q¥GEQil  p
6 W — wfiQil T (14)
! i QI p
Ruban evreninin kinematik niceliklerinden (Keél
ve yavakl ama parametresi akaj edaki gi bi el de ec
— - — (15)
0 - — (16)
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n 17)
(4), (12) ve (13) denkl eml erinden, Lyra geomet
acayip kuark madde i-eren homojen ol mayan ve
denklemlerak k aJ édaki gi bi el de edil miktir.

— - — 1 7 -= = (18)

- — — 4 - — (19)

_ . _ _T ” ” 6 (20)

Bu denklemérde ve bundan sonraki denklemlerde alt indis oz mi k zamana g°r e

sembolize etmektedir. Ayréca Lyra geometr.i kor
Y -YQ n - %0%0 n - %0 %0 "Q n Tt (21)
Keklinde ol up, bur aldav amroykatnal ét ¢wiervg ¢ | s efimb o | ifiz e
denkl emi nden olukturulan modelin korunum denkl €
- - = — m (22)
Yukaréda veril en, modelin korunum deaxlalj @miani n
veril diiji gi bi el de edil mi ktir.
f — (23)
Burada & keyfi sabittic (18)}( 2 0 ) denkl eml er i ile verilen ¢-
bakél d®Bfidindeaol mak ¢zere bek adet bilinmeyen bul
-0%zée¢meng el de etmek i-in iki yakl akéma i htiya-
denklemdeki gibiAveBmet ri k potansiyelleri arasénda il i kKKk
6  ®6o (24)
Burada| keyf i sabi ttir. Kkinci yakl akémda i se (
parametresindennfaygdednaneleméc!| okluer i varsayeéel a
-%z¢m el de edil mi ktir.
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i) A O i -in alan denklemlerinin -°9z¢mg
Ejer (17) denkl emi i | enver podlacak kalyubedilase,Imetnka par am
potansiyeBa k aj édaki gibi el de edilir.

6 & ¢ ®d o (25)
Burada®d vew sabi ttir. Denklem (23) il edevnekrlielme n( 2nde)tor
yerine yAmétd diek émadtaansi yeli akajéedaki gibi el de

6 wd| ¢ 0 ® (26)
Beylelikle (25) ve (26) denkl eml er i ile (23) (

ver i | dyazpbilirizgi bi

i ww a] ¢ wo w 27)
25 27) il e ver i(l12e0n) daeljaenr | @ e n k(l1le8ml eri nde yeri n.
seéraséyl a Hul«Kicviine keorzd'rtyee kWwdmulnl mpdde "enerj i y
akadkeid gi bi hesapl anméxktér .

B - (28)

” (29)

" 0 (30)

(1) ve (30) denkl emlerindenn fagdalkaf &rdaki k wga bl
edi |l mi kti .

n — (31)

(2) ve (30) denklemlerihden ise toplam enerij.i y

(32)

Keklinde elde el mik olup (3) ve n@xXxh) édakk!|l gmlbe
hesapt anmek

180
Proceedings Book



International Conferenceon Researchin Natural and EngineeringSciences(ICRNER020) |ﬂ5@

n - — (33)
i) A i -in alan denklemlerinin -°9z¢mg¢g
EJ er (17) denkl emi i 1 e nv e p oldrak kkabuy ediVirsek heritna p ar a |
potansiyeBa k aj édaki gibi el de edilir.

0 iQ (34)
Buradai vei sabi ttir. Denkl em (34) ile verilen metr
yerine yAmétd diek émadtaansi yel i akajéedaki gibi yazeée

0 wiQ (35)
Beylelikle (34) ve (35) denkl eml er i ile (23)
veril diiji gibi el de edilir.

T I (36)
(34}( 36) il e ver i(12e0n) daeljaenr | ¢e n k(11811 er i nde yerin
séraséyl a bulKicviine keorzd'rtyeé kKwidnukl mpdde "enerji y
akaj édaki gi bi hesapl anméxkt ér .

- (37)

b ep | — (38)

L a p —— 6 (39)

(1) ve (39) denkl emlerindenn fagdalkal &rdak i k wga rbl
edi timi K

n — (40)
(2) ve (39) denklemlerihden ise toplam eneriji 'y
i a p — (41)

Keklelnddee el mi k olup (3) ve (40) ndaeknakjléednalkeir igiib i
hesapl anméexkt ér .
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n — (42)

Sonu-lar ve Tartekma

Bu -aléekmada Lyra geometride bulk viskoz wvarl
ol mayan ve eK y°ns¢z Ruban evreni arakteéer el méck:
parametresinden Nf ay ¢eelnanelgmédut éfrarkd éf adekjler | er i
sonu-1lar el de edi | miAxeBimetrik pdthasiyellerikozmily zarkahla Kk € md a d
dojru orantel é el de edil mi ktir. Beylelikle ol
zamanl a genikledifjyes°depn®bdimine. za@@makerma bir f
ol ar ak el de edil mesi , Hal f or d (1970) taraf énc
kozmol ojik sabit rol ¢ oynadéejée gl°r¢keneg dest ek
36) ®dabi ti ni n deljomapin o8& fmary aml wre iexe y°ns¢z Rub

a
( i
viskoz varlejénda acayip kuark madde Lyra geom
-%z¢mlerine indirgenmik ol acaktéer.

i) A O i-in sonu-I|lar ve tarteéxkma

Olukturulan modelin -°zgqmagnooo| gavbklkamal padamha
(13), (25) ve (26) denklemlerinden homojen ol m
akajédaki gibi yazéelabilir.

Qi Q0 ® 4| ¢ W6 ® Qo 4| ¢ ® O Qo 6® Qa (43)
BuradaC(y) f onksi yonu (14) denkl eminde verildif]Ji gi
model inin kozmik zamanla geni k!l ednvgW° nge’ml¢il mek t

sabitlerdida. mMBu ¢gWeyag md<eol dujunda Ruban evreni i

ol ukmaktadeéer . Ol ukturul an model in ki nemati k n i
parametr esi i se akaj édaki gi bi el de edil mektedi
KO) (44)
_ — (45)
Ayréca bukk wiicsikmzeéenér j ikuwaoikumawjde " e kuark j i yoju
madde hagseapcéei yogpuopuamndhdasgemd er i kozmi k zam

fonksiyonu ol arak el del ard.i IBnirkltarrd eak vel areak, o€
ldejerl erine bajdieciom aegrakr”jed edje® feldeidlieciniabl o. 16de
gibidir.

i) A i -in sonu-lar ve tarteéekma

Ol ukturulan modelin -°zgm¢pmodearyakyv akkal baunha epdai rl adm € 1

(34) ve (35) denkl emlerinden homojen ol mayan
akajédaki gibi yazéelabilir.

182
Proceedings Book



International Conferenceon Researchin Natural and EngineeringSciences(ICRNER020) |ﬂ5@

Qi Q0 wiQ Qw IiQ Qw 0w Qa (46)
BuradaC( 14) denkl eminde verildiiji gi bidir. Bu den
zamanla ¢stel geni kl ediJi gqgivegPmeknt edisabi Ay ree d:
séf érdan f ar ki ésabitils@d léa déreki E] eorl i ni $ekiRubamwk
ol ukmaktadéemol Mmpsécaurumunda i se Ruban evren n
ol acaltuekrt.ur ul an model in ki nemati k ni cel ikl eri
parametr esi i se akaj édaki gi bi el de edil mektedi

0o —- 47

— i1 g (48)
Ayr éca butk sviicsikno zeintéervjei kywajr kn Imajdud e” ekoaekr j i yoj L
madde baséaecéegi yopuopluagmnbajemd er i kozmi k zam
fonksiyonu ol arak el de edilmiktirler ve ters o]

ldejerl erine bajdieciom aerakr”jed edje® feldgidlieiniabl o. 16de
gibidir.

Tablo2.” Sicim Ener jllEjYroifluindk uRaimmamet resine Bajlé& D
A [ A
# — il ¢p | —
d Ll ¢ p |
4 — il ¢p | —
iii) Modelin Genel R°lativite Sonu-1Iareée

Homojen ol mayan ve ekK y°ns¢z Ruban evreninin b
i-in Lyra geometri deb ernodleareadki |keanb u-1° zegenkledriijnidned e

Relativite -°z¢mleri el de edil mi K. oYauwakta mbu

parametresinimp & pol duj u lulkviskonittg kuar k madde”enerji 'y

kuar k madridenkeas$ é&ngadtwmpll mjmdajséml-er i kozmi k zan

fonksiyonu ol ar ak el de elmd¢ ank Kk tbiur dwéd ettleers, oy

parametresinim) pol arak kabul edildiji durumda sabit o
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Tablo2.Model in Genel Relativitede ¢°z¢:mleri
A [ A
Bulk Viskozitet
Ydzl NJ 9y SNEA 6 i a p 6

YdzZl N] wml &Py O — - _

¢C2LIX Y 9y SNR (| a p

C2LE I Y um | &PY — | _
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Abstract: In this study, we aim to examine cylindrically symmetric string cloud with
qguark matter in unimodular f(R) gravity.R} denotes a general function of Ricci
scalar in EinsteirHilbert action. Lagrange multiplier imposes unimodularity in
action integral. Determinant of the spacetime metric tensor is set to a constant in
unimodular gravitational theories. We use unimoduéard static cylindrically
symmetric spacetime. Unimodular form of the spacetime is considered an
appropriate coordinate transformation. String cloud is a particle connected cosmic
string which is onalimensional topological defect in early universe. Comptme

of the energy momentum tensor are obtained. Field equations are written down.
Their solutions for given matter and the spacetime are found. By using an ansatz,
arctangential f(R) function is achieved. Graphics of the string tension density and
total erergy density of string cloud are depicted with respect to radial coordinate
(n). It is found that string tension density has a singularity at r = 0. Quark matter
density approaches to bag constant (vacuum energy that is surrounding the quark)
while radial coordinate goes to infinity. Total energy density becomes zero atr =0
and r Y +Bb. Al so, it is determined maxi mum poir
Lagrange multiplier by using the trace of the field equations. Obtained results
interpreted by using R) models, boundary conditions and matter properties. We
show that arctangential f(R) models can be applied in unimodular f(R) gravity. In
addition, we concluded that string cloud consisting of quark matter added cosmic
string can be exist in unimodulaiR gravity context.

Key Words:unimodular f(R) gravity; string cloud; quark matter.

Introduction

Unimodular f(R) gravity is one of the alternative gravitation theories to general relativdfy [1

In this theory, f(R) represents a gener al func
[1-3]. Unimodularity constrains the determinant of spiace metric tensor to a constant value

suchas g X [1]. In unimodular f(R) gravity, a Langrange multiplievis included in the

f(R) action function [2].

Y o— QY _Qo Y (1)

v = =

“Y indicatesmatter Lagrangian. Unimodular f(R) gravity field equations are defined by

-Q QY _ Y'Yy YY @ YY =Y onm (2
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where Y'Y Q°Q¥ ¥Q'Y : covariant derivative, : do Al embeiYt energyer at or
momentuntensor. Trace of the Eq. (2) can be written as

cQY _ YYY o YY =Y n ©)

where”Y "Q "Y is the trace of the energgomentum tensor. EliminatindQY  _ by using
Eqg. (2) and Eq. (3) gives rearranged unimodular f(R) gravity fieldtons [13]:

-QYYY YTYY YY -Q YY =Y O -Q°Y o (4
In early epoch of the Universe, some symmetry breakings ctaysasgical defects [4]. Main
topological defects are monopoles, cosmic strings, domain walls and textures [4]. String clouds
can be defined particle added strings. In this work, we use quark matter added string cloud. The
energy momentum tensor can batten as follow [5]:

Y o 6 66 " OO (5)

where 6 : vacuum energy density (bag constaht), quark matter density, : string tension

density,0 : 4-velocity and &: direction vector with®d@ p. Cylindricaly symmetric
spacetime is given by [6,7]

G QA e W Q W, (6)

Unimodular And Cylindrically Symmetric String Cloud With Quark Matter

In order to obtain the unimodular spacetime metric, a coordinate transformation such as
Q1 1'Q 'Q '‘Qdaan be taken into account. Substituting this transformation into the metric
gives unimodular cylindrically symmetric spacetime as below.

(9! Q QA Q4 1 Qe ——0Qf (7)
Energymomentum tensor components are obtained as

Y LY A D B« I (8)
Unimodular f(R) gravity field equations can be written down as follows in the presence of

cylindrically symmetric string cloud with quark matter) {ndicates derivative with respect to
radial coordinate (r).

Y 16Y w6 Y Q " ¢ 6 pe 6 - T 9)
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Q 6 Y -6 -— - --6%Y Y -7 ¢ 6 m (10

Q Pé Y 16 11— Y -8 " ¢ 86 9w (11)

Q Pé6 Y 16 1— Y -pd6TY (Y ¢ ¢ o 1 (12

Solutions of the field equations giei ,” 1 and” 1 functions.co denotes integration
constant.
61 -1 -1 Ty o, (13)
" ¢o6 ™ 6Y1T Y iy Y, (14)
"o — Y6 M Q 1 ¢ 0 T67Y i 07Y1 VYi
Y. (15)
If we take into account ansatZY i —— and assumew T, Egs. (13)15) become as
followings.
61 -1 T——, (16)
"o _ a7
"o 6 —— (18)

oo 6 —. (19)

Graphs of the” and” can be depicted as follows.
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Figure 1. String tension density with respectto (r),/®@) i p, b)mt i Ho.
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Figure 2. Total energy density of string cloud with respectto (Nta)i p 1w b)m i Ho.

Ricci scalar obtained as
Yi . (20)

In order to deriveQ'Y function, we substitute the inverse function of Ricci scalaly into

Yi —— function.

Y ———. (21)

Integrating™Y 'Y with respect to R, we obtai®'Y function as
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QY - o0l Wo-Bt—— . (22)

Also, Lagrange multiplier may be shown as

QYL ¢ (23)

Conclusion

We study cylindrically symmetric string cloud with quark matter in unimodular f(R) gravity.
Unimodular form of the spacetime is considered an appropiatadinate transformation. The
field equations and their solutions are written down. Energy densities and f(R) function are
obtained.

Limit of total energy density in Eq. (19) at® Hbis zero. Also, energy density of quark
matter” approaches to bagpnstant (vacuum energy enclosing the quark)@t Hb. String

tension density has singularityiat 1 Total energy density becomes zerd at tand has a

maxi mum at r = a3 [/ 3. Tot al energy density
in figures 12.

Arctangential f(R) models proposed and discussed in Refs. [8,9] in the context of cosmological
constant. In this study, we show that such arctangential models can be used in unimodular f(R)
gravity. Also, we concluded that string cloud consgptof quark matter added string can be
exist in unimodular f(R) gravity context.
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Abstract: In this study, an adaptive fuzzy Rtijpe iterative learning control method

was developed and a retime experimental application of DC motspeed control

was made. This method is created by combining the adaptive method, fuzzy logic
control and iterative learning control. The adaptive method is used for the
adaptation of the inputs of the fuzzy logic controller system. Fuzzy logic contsoller i
used to calculate the coefficients of PID (proportional, integral, derivative)
parameters to be used in the iterative learning control section. In the lterative
learning control section, the control input that will enter the DC motor is created.
With this method applied on the DC motor, the transient response, tracing response
and disturbance reduction situations were examined.

Keywords:adaptive, fuzzy logic, PID, iterative learning control, ILC.

1.Introduction

Classical PID controllers have started to be used with modern control methods in order to
improve their performance and eliminate their deficiencies. Some of the modern control
methods used in present days to improve controller performance are as féilieaysiogic,

neural network, iterative learning control (ILC), adaptive control, optimal control, robust control
etc. These modern control methods can be applied to systems alone or in combination with
others.

Fuzzy logic control is one of the modern catdrused in various applications. Fuzzy control is
useful in applications of nonlinear, complex mathematical modeling systems. Fuzzy controller
can be applied in the control of nonlinear and time variable systems.

The adjustment of parameteys hdsbden devwelpped asitgnsaticallyn dre
PID parameters are adjusted automatically with the information received from the feedback
error. In nonlinear systems, a desired modeling may not be done using linear controllers.
Nonlinear systems are vedjfficult to control with conventional pid controllers. Fuzzy logic
control is an important development for modeling nonlinear systems. The features of fuzzy
control such as simplicity and easy applicability make it preferred in the control of nonlinear
systems.

The fact that fuzzy controllers have better performance than conventional PID controllers does
not make it perfect in every respect. Like the classical PID control method, the fuzzy control
method is insufficient especially in systems that change tiwme, and it cannot bring the steady
state error of the system to a small enough value. Therefore, iterative learnin control (ILC) is
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presented to eliminate the shortcomings of both classical PID controllers and fuzzy controllers
(Liew and Xu, 1998

Iterative learning control (ILC) is one of the modern control techniques. ILC is an effective
method of uncertain dynamical systems that work repeatedly. It is run repeatedly to improve the
transient response and tracking performance of dynamic systemf.dlwentrol scheme has

an algorithm that improves the system control with the information obtained from previous
trials. Repetition is the best way of learning and the ILC bases it on controlled repetitive
learning it performs by following this simple rule

Recent ILC studies are grouped as classical ILC and adaptive ILC. Traditional ILC has a
learning mechanism that corrects the control input considering the current error and input
information from the previous step. Adaptive ILC adapts the system inpet¢ontrolled using

the advantages of ILC and adaptive control. Control parameters are adjusted by themselves in
the learning process created in the Adaptive 1AE€i(et al., 2014

The adaptive fuzzy PHype iterative learning control developed in thigdy is about obtaining

the pid parameters required for ILC with fuzzy logic and adapting the system inputs. With the
combination of fuzzy logic and ILC, it is aimed to increase the system performance with the
advantages of both. The parameters obtaimed ffuzzy logic are used in Pifpe ILC
controller with this combined method. In this study, set point, transient response, tracking
performance and load disturbance results will be examined.

2.Dynamic Systems

Electromechanical system modeling and cdath@ve an important place because of their wide
application areas. The use of direct current (DC) electric motors is involved in many different
industrial applications. There are many advantages of DC motors which are its simple structure,
speed regulatim easy maintenance etc. Because of these reasons, many academic researches
and studies are carried out on DC motors such as; control application for velocity and position,
tracking performance, set point, energy efficiency, robustness. The DC motooraksgdtnical

system is illustrated in Figure 1.

L
%A :

*‘ / - 11
+ —> - -
L flemy® B

vﬂ' |
¥] '-'jrlﬂ :',. I- \ J { J
] jfunm s T_c \_\ L 4
\wﬁm N L)

L

Fig.1. Diagram of DC motor electromechanical system

The dynamical equations of the electromechanical system are givezhek(and Eker, 20)9
The DC motor electromechanical equations are described as:

o 0 —006 'YQ& 0 O o 1)
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O —0 & YO YO YO & YO @)
Yo O —0 —b6 & 0 6 0 0 3)
—— 0 0 Ooh——od 0 0o 4)

All parameters of DC motor which are ds@ expressions are explained in Table 1.

Table 1.DC Motor Parameters

Armature Vicous
T Voltage G E Friction
Armature Torque
44 Inductance Ly Coefficient
Armature General
44 Resistance i Motor
Torque
Armature External
g Current m Load
Disturbance
Nonlinear Transmitted
1 v Friction in Shift Torque
Moments of Rotational
Ly L Inertia 1 fEl | Speed

The block diagram of DC motor electromechanical system is shown in Figlihe DC motor
consists of varios parts which have different duties in operation. There are several disks in
motor shaft and these disks operate different kinds of transducers.

@,

L m
I\m i

()
Krn - L

finput)

(output)

Fig.2. DC motor electromechanical system
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3.Adaptive Fuzzy PIDtype Iterative Learning Control

Adaptive fuzzy pietype iterative learning control is basically combination of adaptive theory
and fuzzy pidtype iterative learning control structures. Adaptive control is one of the modern
control branches. The purpose of adaptive coigrm help arranging to pid parameters of auto
tuning control architecture comparing with conventional PID control that parameters are
predeterminedvarious adaptive fuzzy control techniques are as follaves§ et al., 200p

1 Membership function tunng

9 Input or output scaling tunning

1 Linguistic rule tunning
Scale tunning is more preferred because of its ease of application to the control system
mechanism and its being more effective. The adaptive fuzzy part of the control mechanism is
referencedgkerand Torun, 2006and adaptive fuzzy pid algorithm is shown in Figure 3.

l—p fley)
—
e .
N —
e k{.
PID-FLC
Rule +—
‘_‘{J . Base
ce N
. L) ]\H
gley) —|_~

Fig.3. Adaptive Fuzzy PID Algorithm

The adaptive fuzzy pid algorithm is based on adaptation of scaling féekersand Torun,
2006). The adaptation of scaling factors is madeviay algorithm formulasQQ and™QQ .

MV OO vovon (5)
MO O 0o Q (6)
After adaptation of scaling factors, fuzzy logic subsystems are arranged; membership functions,

defuzzification, fuzzificatb,n calculatiohseasee ect . Pl D
computed with these systems.

Fuzzy PID controller has two inputs and three outputs. These are error (e), change of error (ce),
Kp, Ki and Kd. Generally number of membership functions for each input and output variables
can be 3, 5 or 7. @hsider that 7 membership functions are used for each variable and these
membership functions are classsified as: PB, PM, PS, Z, NS, NM, NB. Membership function for
inputs and outputs are shown in Figure 4.
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Fig.4. Membership functiorfior input and outpubf fuzzy logic controller

Classified membership functions are shown in Fig.5.

NB MM NS Z P3 PM PB

=

Fig.5. Membership functions

In the rule based, fuzzy logic control rules are derived with using error and change of error
membership functions. The number of rules dependaurnber of membership functions of
input (3x3, 5x5 and 7x7). Rules are generated byhHn logic structure. If the number of
membership functions is seven (7), the total number of rules becomes 49. The fuzzy logic rule
based tables are shown in Table ZTable 2.2. and table 2.3.

Table 2.1.Kp Rule table of Fuzzy Logic Controller

e ce PB PM PS Z NS NM NB
PB NB NB NM NM NM Z 4
PM NB NM NM NM NS Z PS
PS NM NM NS NS z PS PS
Z NM NM NS Z PS PM PM
NS NS NS 4 PS PM PM PM
NM NS z PS PS PM PB PB
NB z z PS PM PM PB PB
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Table 2.2.Ki Rule table of Fuzzy Logic Controller

INS&

e ce PB PM PS 4 NS NM NB
PB PB PB PM PM PS z z
PM PB PB PM PS PS 4 y4
PS PB PM PS PS z NS NM
Z PM PM PS 4 NS NM NM
NS PS PS z NS NS NM NB
NM 4 Z NS NS NM NB NB
NB 4 4 NS NM NM NB NB

Table 2.3.Ki Rule table of Fuzzy Logic Controller

e ce PB PM PS Z NS NM NB
PB PB PS PS PM PM PM PB
PM PB PS PS PS PS PS PB
PS Z y4 Z 4 4
Z NS NS NS NS NS
NS NS NS NM NM NB
NM NS NM NM NB NS PS
NB PS NM NB NB NB NS PS

Iterative learning control system is based on to use the control signal which is produced in
previous trial for next trialThe new control inpub
used control signa . Theorically, the aaptive fuzzy pidtype ILC system is created by adding
ILC part to the prepared adaptive fuzzy pid controller. This adaptive fuzzytypt ILC

algorithm is illustrated in Figure 6.

ke

|Member5hip Functionsl

ce =
X
gle)

Y

fuzzifier

>

v

is produced by information of previous

'

FIS

—>

Defuzzifier

control rules

=P

PID
ILc

Fig.6. Adaptive Fuzzy PIEtype ILC algorithm
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4. Experimental Setup and Applications

The experimental setup is connected to a computer via Advanteeh7BR6&Imodel DAQ (data
aquisition) card for real time applicatioriBhere are 16 analogue input, 4 analogue output, 48
digital input and ouput, 250Ksf6 bit maximum sampling ratand resolution in data aquisition
(DAQ) card properties. Reéime window are used on Matlab/Simulink sofware programme for
experiment. This mechanism for the experiment is shown as a diagram in Figure 7.

ELCTROMECHANICAL

REF SYSTEM

COMPUTER

ADC TACHO
S GENERATOR
AN ERRE T

Fig.7. Diagram of experimental setup

Adaptive Fuzzy PIRtype ILC controller implementation applied to the electromechanical
system that is DC motor. Adaptive Fuzzy Rifpe ILC is implemented in Matlab because
Matlab/Simulink allows computer based control applications. The &rr and clange of

error ' are used as inputs fort he fuzzy logic mechanism. PID parameters coefficients are
calculated by fuzy logic system. The produced signals from fuzzy logic are used into the ILC
part. The control signad is generated by knowledg# previous control inputé . The
controller signal is applied to the DC motor and the speed of DC motor shaft is measured.
Adaptive Fuzzy PIEtype ILC computer based controller is shown as diagram in Figure 8.

Computer

| fle) I
Functions
>
>

Defuzzifier

fuzzifier

PID
ic

Tacho -—

Fig.8. Diagram of Adaptive Fuzzy PHype ILC Implementation

Change of speed, error and control signal versus time of adaptive fuzztydelDterative
learning controled DC motor are shown in Figure 9, Figure 10 and Figure 11 respectively.
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Fig.9. Change of speed Vs Time of adaptive fuRiip-type ILC

05 1 15
Time (sec)

Fig.10.Error Vs Time of adaptive fuzzy PiBpe ILC
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Contraol Input (v)

i] 05 1 15
Time (sec)

Fig.11.Control signal Vs Time of adaptive fuzzy Rtipe ILC

Tracking response of adaptive fuzzy Piifpe ILC is shown in Figure 12.

1200 T T T

1000 N oA i ’/\\,‘

800 -

600 B

Output (RPM)

400 - -

200 B

0 1 | 1 | 1
0 0.5 1 15 2 25 Al

Time (sec)

Fig.12. Tracking response of adaptive fuzzy Piipe ILC
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Disturbance reduction performance is shown in Figure 13. Between the 4th and 5th seconds, a
distorting force is applied to the output part of the system from the outside.

1800 T T T T T

1600 B

1400 |- J\ _
1200

-
o
o
o
Sy
b
iy

Output (RPM)
o
3
L —
b
1

600 B

200 B

0 I 1 I 1 |
1] 1 2 3 4 5 ]

Time {sec)

Fig.13. Disturbance reduction performance of adaptive fuzzy-®te ILC

5.Conclusion

The adaptive fuzzy PHype iterative learning control algorithm was succesfully applied to DC
motor. The fuzzy logic law was developed to tune-Bipe ILC gains. The adaptive algorithm

was developed and applied to fuzzy logic control system. This prijgoduces a design
method of fuzzy PID controller and MATLAB fuzzy toolbox. In this project, ILC is also
introduced for how it is applied to a system. From the experimental results, the adaptive fuzzy
PID-type iterative learning control has a better perfance in transient responce, steady state
response. The adaptive fuzzy Pifpe ILC has also better shorter response time, rise time,
settling time, small overshoot, small steady state error, high steady precision, high tracking and
disturbance reductioperformancesln this work, it is shown that the adaptive fuzzy Riipe
iterative learning control method could be an alternative method to conventional control
methods, since the computational task is not a problem any more because of high speed
computes and application tools to use in industrial applications.

Funding: This work was supportddly Depart ment of Scientific Rese

University.
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Pol yamine Cadaverine Kmpr olvitesn The De
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Chloroplastic Antioxidant Capacity against Nitrate Stress

Mel i ke, BRVrceén Y Edyda&zf ird@amak - &
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! Department of Biotechnology, Faculty of Science, Selcuk University, Selcuklu, Konya, Turkey
2 Department of Molecular Biology and Genetieaculty of Science, Necmettin Erbakiniversity, Meram, Konya, Turkey
melikebalci9618@gmail.com

Abstract : Nitrate stress adversely affected the osmotic potential of the cell
inducing the production reactive oxygen species (ROS) and ultimately resulted to
impaired growth of plants. Polyamines including cadaverine (Cad) are the
components of cellular antioxidarsystems that are usually regarded as ROS
scavengers. Although the effects of cadaverine on stress physiology have received
much attention, little information was known about its antioxidative actions on
wheat plants under nitrate (NQ stress. Thistudy was designed to investigate the
effects of N@ stress in wheat (Triticum aestivum L. cv Karahan) leaves. For this
purpose, the plants were grown in nutrient solution containing Cad (100 mM and 1
mM) under N@ stress (Ntr, 100 and 200 mM) for 3 ddg$. After exposure to Ntr
stress, the significant reduction in photosynthetic performance observed in wheat.
However, Cad application alleviated these parameters. Although, stress caused an
increase in the chloroplastic activities of superoxide dismuw8&D), peroxidase
(POX), it was not enough for scavenging of stiessiced of ROS such as
hydrogen peroxide (}D,) content and so lipid peroxidation (TBARS) induced.
After Cad application to plants exposed to stresgDHwas eliminated by the
activation of ascorbate peroxidase (APX), glutathione reductase (GR),
monodehydroascorbate reductase and dehydroascorbate reductase rather than
POX enzymes. Therefore, Cad was effective against the damages produced by both
Ntr treatments that TBARS content decrea&aldlectively, these data indicate that
addition of Cad can provide protection against the adverse effects of nitrate stress
by modulating chloroplastic antioxidant systems and photosynthetic capacity in
wheat exposed to nitrate stress.

Keywords: Cadavemne, Chloroplastic antioxidant systems, Nitrate stress,
Photosynthetic capacity, Triticum aestivum

207
Proceedings Book



International Conference on Research in Natural and
Engineering Sciences (ICRNES 2020)

Bijon{ P1L Yl ¢2NJ] 5SESNAYAY S5AYIYA] -
¢SAalA {2Yy dzeatskaNIPR ¥ s Uoly v apkizo dzf ¢ dzi dzz a

208
Proceedings Book



International Conferenceon Researchin Natural and EngineeringSciences(ICRNER020) |ﬂ§@

Bijon Sékma Tork Dejerinin Dinamik V
Testi Sonu-laréna Et ki si
Caner Kalender', Emre ¢ u b u k4 u $e r 7, Ali Kara*e k
1234CMS Jant ve Makina Sanayii A.Kk

Ickalender@cms.com.tr

Zecubuklusu@cms.com.tr

*misik@cms.com.tr

“akara@cms.com.tr
¥zeQt:omobill er bir-ok farklé par-anén birbi e
gel en takeéetlarder. Lastik ile aks sistemi ar a
torkun vyola eksiksiz Kekilde il etimini saj l aya
alténda kal°éhkame ksraihtiip el emanl ardeér . Hasara uj
dojrudan i nsan hayat éneé etkil eyen par-al ar ol
zamanda birer g¢venli k par-alarédéer. Zorl u - al
kull aneél acajé ara- hiel i ohdeaseéy §ure mdayane@&manekad e
nedenle tasarém akamaseéenda, jantéen kullanél aca
ye¢kl er alteéenda, -ekKi tli simglasyonlar ve numun.
testl er yapél maktader . Di nrayoiulkna test)r a j yor ul masée
rezonans testi (frekans testi), 13A darbe tes
testl erden bazéel aréedeéer Jantl ar én araca mont a
G¢venli k sebebiyle bijonlarén torkmetre kul ar
tor kl ar ile séekélmasé gerekmektedir. ¢al @ékma ke
farkl e tork dejerleri kull anél arak sékeéel maseée k
tork dejerlerinde sékélan jantlar dinamik viraj
tutulnu kKt ur . Yorul ma testi i-in test sonu-1I1aré r
sonu-1|ar é ivme©°l| -er kull anél ar ak Ol - ¢l mg Kkt oo,
ol arak karkélakteéereéeldéej énda, bijon tork dejeri
ancak etkidr ecesinin test sonucunun uygun / uygun
boyutta ol madéjé tespit edilmiktir.
Anahtar Kelimeler:rJ ant , yorul ma, rezonans, sékma torku,
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On the Twisted Surfaces in Dimensional Euclidean Space with

Density
Merve Acar’, Osman Zeki Okuyuclt, ¥nder G°&kmen Yél déz
‘Bilecik keyh Edebali University Faculty of Arts and Sciences, D
Bilecik keyh Edebali University MatemnatdsBijecikodsmaA.okuyscu@biletikedcti ences, D
Bilecik keyh Edebali University Faculty of Arts and ttSciences, D

Abstract: In this study we examine twisted surfaces HdirBensionalEuclidean

space with DensityThese surfaces are generated by synchronized rotations of
planar curve in its supporting plane and of this supporting plane about some axis.
The resulting surfaces can be seen as generalizations of surfaces of revolution. The
main purpose of this research is to investigate the existence of weighted flat twisted
surfaces and weighted minimal twisted surfaces-@in3ensional Euclidean space

with Density. A surface is called flat if and only if its gaussian curvature vanishes
identically. Based on this, we calculated the weighted gaussian curvature of the
twisted surfaces in-8imensional Euclidean space with Density and using these
calculations, we investigated weighted flat twisted surfaces -thm@&nsional
Euclidean space witBensity. Minimal surface; It is the surface with the "smallest
area" that we can fill a defined gap given to us and a surface is called minimal if
and only if its mean curvature vanishes identically. Based on this, we calculated
the weighted mean curvatuoé twisted surfaces in-8imensional Euclidean space

with Density and using these calculations, we investigated weighted minimal
twisted surfaces in-8imensional Euclidean space with Density. In addition, after
making these calculations, we obtained sopmults about these surfaces. When
surfaces of revolution are excluded, regardless of the density function, we
concluded that there are no weighted flat twisted surfaces-@m&nsional
Euclidean space with Density.

Keywords: twisted surfaces, weightedjaussian curvature, weighted mean
curvature
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keker Pancaré Bitkisinde Kull aneél

Mekani zmal ar e

Okan T¢rkojl u, Mur at Karaca

Sel -uk | niversitesi, Ziraat Fakg¢l tesi, Bitki Kor uma

1
zmokanturkoglu@gmail.comkaraca@selcuk.edu.tr

¥zeG¢gnegmegz déegnyasénén en °nemli sorunl ardan
besl enmesi dir. D¢nyaneén yézol - ¢gmg séneérl é ol du
fazl a sretim i-in tarém ila-1arée kull anél maseé
ol arak kabul adial mabbediér otDgnynedeni yle ol ukai
ise bir-ok ke¢lter bitkisinde hastal ék ve z
Gelikmik ¢l kelerde yabanceé o1baaragé&rdagn k al
zarar oluktururken Y&k mécizdar drud o r @alnmeak tt saad éarma |

pancar énda verim kaybéna sebep ol an yabance

retroflexus, Chenopodium album, Sorghum halepense, Echinochloagalhis

Convolvul us arvensis ve Cuscuta spp. gel mekt e
mgadel ede i se -apalama ve herbisit kullanémé ol
Moder n tar émsal uygul amal ar én vazge-il mezl eri
uygul amal ar é&; késa s¢rede sonu- vermesi, uzun
uygul ama kol ayl &J & ve aerkéonndoamm k° todrmasén gy &y g éfn
yabance ot kontrol yentemidir. Ki myasal m¢ C @
herbisitlerin kullaném zamaneé, dozu ve kekl:i i
¢l kemi zde HRAC (Herbisit Diren- Eylem Komites
sénréaf |l ayr él mékt ér . il kemi zde «keker pancar énda
g°re bexk (A, C, K, N, O) grupta yer al maktadeér
diren- gel i ktirmemel eri i -in i se uygul amada
her bi si tl e dikkat eddngediri | mesi ne

Anahtar kelimelerrk e k er pancaré, yabanceé ot, m¢cadel e, h e
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Abstract: One of the most important problems of today's world is the rapidly
increasing world population and nutrition. Since the surface area of the world is
limited, the use of pesticides for more production than the existing area is
considered as indispensabléield losses caused by weeds in the world are more

INS&

than the sum of diseases and pests in many cultivated plants. While in developed

countries, weeds cause a loss of1B% in the quality and yield of the crop, this
rate is around 45% in our country. Amotige weeds that cause yield loss in sugar
beet, Amaranthus retroflexus, Chenopodium album, Sorghum halepense,
Echinochloa crusgyalli, Convolvulus arvensis and Cuscuta spp. is coming. In the

most effective control against weeds, hoeing and herbicide use are.

Herbicide applications, one of the indispensable parts of modern agricultural

applications; It is the most common weed control method due to its benefits such as

giving results in a short time, having a letagting high effect, ease of application
and béng economical. Application time, dosage and form of licensed herbicides
used in chemical control are important. Herbicides in the world and in our country
are classified according to the HRAC (Herbicide Resistance Action Committee)
mechanism of action. lour country, licensed herbicides in sugar beet are in five (A,
C, K, N, O) groups according to HRAC. In order to prevent weeds from developing
resistance against herbicides, care should be taken to choose herbicides with

different effect mechanisms in ptize.

Key words:sugar beet, weed, management, herbicide, HRAC
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Konya KIi B20Q7&enTBRY.;2 OTLBYe g°re Ekdejer
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Mustafa Ko-er

'"Konya Teknik ! ni wer Dioffeas iB,i | MgHendi Flaiklk, | t esi , Knkaat M¢h.
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019 tarihinde y¢rerl ¢je giren Ter ki

18) y°netmel i ]i ile yéereéerl ¢kter
OIKki( TOeYpr2m 7y°net mel i i czerind
er yapél mékt ér . B u dejikiklerin b a
amamen yenilenerek, deprem b°l gel eri
i yapél acak bodealkarl@mnanéhbhanr éenh eman a
ri ile deprem performans seviyeleri i-
t bir kekil deTD¥l 2007V mexkTBDY BO18akeéeghm
l'inde inka edil &c &katfl &r briarckei k aatd es a ybé&esté n a

°CO N

= 3> QA ST 5S Ek0
— 0O ~+ x

é tasaréemé yapeéelarak, her i ki y°net mel i k
mine g°re analizleri ger-eklexktirilmiktir.
4 . Derece deprem b°lgesinde bulunan Kony:
olup paramér e ol arak sadece katsayéseé se-ilmiktir.
beton sén e, kat ye¢ksekl ikl eri 3m, tanémlanan
her i i nde simetrik -er-eve téer ¢ konut b i
e i k isséméefemr &°gIJTHORRWORZIPL 8, Z
i Ktior. Byl ece Elastik Tasarém Spektruml e
n analizler neticesinde elde edilen yape
kat °telenmel erie dapléa sprearnilyaordéu,, inka knscii
e et kil eri detayl é bir Kekil de karkel ak
n | a
[

@< oxaogr»ITa<NK
V=)

co—omOo< DO
Pro<vOoD——®onE

s e

t incelendijinde, el asti
n i nde bi nlanl ar é&n dayanénmn
e eri, tasaréem spektrumunda

k b°lgesinde yer alan 8 katl é

Y 2018 tasarém spektrumunda vy
otl aré arasénda artarken, ku
a paralel taban kesme kuvvet:i

Anahtar Kelimeler: TDY 2007, TBDY 2018, Ekdej er deprem
Spektrumu, Y°netmel ik
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Konya KIi B a&2z20eéln8dbee, yPBEM mel i Jine g°re

Y¢eke ve Mod Birlektirme YOontemlerdi
Mustafa Ko-er

!KonyaTekni k !niversitesi, M¢cghendislik ve Doja Bilimleri Fak

E-mail: mkocer@ktun.edu.tr

¥zeDeprem séraseéenda yapeéya etkiyecek ol an S |
y°netmeli klerde yer al an t edlmektédmvei vme spektru
yapéeya etkiyecek ol an deprem y¢kl eri yine y°ne
statik y°ntemler taraféndan belirlenmektedir. L
anl akél masé daha zor olan y°ntemlér ol maséna ra
titrekim modu ve modl ar én katkelaré y°netmel.
ul akmasé halinde, mevcut te¢e¢m binalar ¢zerinde
ise yapénén dinamik ©°zellijine bajlé olarak b
yapéneéen kbeatjlleesionl arak hesapl anép, yapénéen biri
statik bir y¢k gibi dajeéetéel maséyla elde edilir
alanlaré ve yapé ye¢ksekli k sén éflaré sénérl ama
depr emi hasabédepéyvedglal @&n hal e get|rmek i -in st
spektrumu ol arak °nermekte ve dinamik y°nteme |
bu -al ékmada, TBDY 20186e g°re Konya ilinde i
sahip (39 katl e) i kii rnadre@n bteasoanra&mée yapél ar ak, y°ne
alan exkdejer deprem y¢keg yont emi ve mod birl ex
ger-eklexktirilmiktir. Betonarme yapélar, Konya
parametre ol arak sadecd@enkbmdlasda CEbetonse- i | mi Kkt ir

séneéef é, kat yé¢ksekl i kl eri 3m, tanémlanan zat.

y°nde simetrik -er-eve t¢greé¢g konut binaséedér . Z
zemin séngede&-idlmmk,ti 1Z. Y°net mel ikase&i énmesap y
spektrumunda zemin hakim periyotu i-inde kalan
al an 8 katl e bi nanén taban kesme kuvvetl eri

irdel enmi ktir. Ayréca yapeélan analizler netice
g°re|°rtelka1nmeler|, yapée perly odu, i kinci mert ebe
i ki deprem tasarém hesap y°ntemine g°re karkeéel a

Anahtar KelimelerTBDY 2018, Ekxkdejer deprem y¢ke,
Tasarém Spektrumu, Y°netmel ik
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Kuvvetlerive Sécakl ek | zerine Etkis

Mustafa Sekmert,Abdullah Kurt 2, Ul vi® keker
'Ondokuz Mayés ! niver si t S8ansunpistafezsekmén@entuedutrY s ksekokul u,
’Gazil niversitesi Teknol oji Fak¢l tesi Kmal at M¢hendi sl iji B
SGazi fniversitesi Teknol oj i Fak¢l tesi Kmal at M¢hendi sliji
¥zeBu -al ékmada, Al SI 1050 -elijinin farkl e
keme heéeze, sabit kesme derinlifiji ve il erl h
tornal anmasé sérasénda olukan kesme kuvvet i
-alekmal aedan kklelsane Kartl ar ét arl eafkerama r
yé¢zeyindeki s¢rtegnme katsayésénén et ki si OR
incelenmiktir. Talak kaldérma sérasénda an
dinamometre yardéméyl aalilzlgémigmdeakt alBdam | asyon
yé¢zeyindeki S¢rténme kat sayeéeséneéen et ki si be
kat sayésé (0. 3, 0. 4, 0.5, 0.6 vV e 0.7) | e
kuvvetl eri ve kesici takem seéeicnackllagésfyéong zer i ndek
sonucunda el de edilen dejerler incelendijinde s
kuvvetl erinin de azal déej e vV e deneysel sonu-1 a
gor ¢l megkt gr. Deneysel sonu-1lar a en yakeéen m
kat sayésénte.ns5 0s.e4- i diiji dejerl erdir. Kesme heéez
s¢rteéenme kat sayeéesé iszerine et ki si incelendijir
deneysel sonu-larda hem de sim¢glasyon sonu-1ar
gzl enmektedir. Buésedt ki | es ¢ k€ yamé a nkdaét] seanyd a S ¢
kat sayésénén kesme kuvvetleri czerinde daha f az
Ayréca s¢rtegnme katsayésénén kesici takém seéca
s¢rt¢e¢nme katsayésé arttakitadkResi Secaakeml aecahl
u- burun yaré-apé ¢zerinde ve hemen alténda ol
kesme derinlifji mesafesince de et kild ol duj u
artték-a maksimum sécakl ék bo°l gletmeri nin de t
kenarénén boyunca oluktuju g°zlenmektedir.
Anahtar Kelimeler: A1 S| 1050 -elifji, Kesme -kuvvetl D
talak ara y¢zeyi, S¢rt¢e¢nme katsayéseé

220

Proceedings Book



International Conference on Research in Natural and
Engineering Sciences (ICRNES 2020)

YSayYS YdzwogSit SNA @S YSAAOA ¢ 1P
{Z)ff dz gngl)/f | Nﬂustgfahe%eﬁéY)\éfé "

221
Proceedings Book



International Conferenceon Researchin Natural and EngineeringSciences(ICRNER020) |ﬂ§@
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Mustafa Sekmert

'Ondokuz Mayés ! niversit es unnisafzsekmdm@enuedutrY ,ksekokul u, Sams

¥zeBu -al eéxkmada, Al S| 304 paslanmaz -elijinin
takémlarla tornalama ikleminde olukan kesme ku
programéyla elde edilen sonu-Ilarla karkél akter
kesme heéezlajferl eterivemkedme derinliklerinde to
Sim¢glasyon -al é@ékmada i se; belirlenen kesme par
sonucu el de edilen kesme kuvvetl eri anali z soni
kesici takém ¢zkb?tigdeepni ukaspgeretdmemi ktir. ¢ al
deneysel sonu-larla simglasyon sonu-I|larén benz
y°ntemlerle elde edilen kesme kuvveti sonu-1| ar é
daha d¢gkegk -éktéjeée go%rkgslethganetsd ryl eK&ksemeneh &a&véen |
hem deneysel sonu-larda hem de sim¢glasyon sonu
Ef ekt if geri |l me dejerl eri il erl eme hezé vV e 1
artmaktadér En yéksek efektif agaxi | me dej er |l
derinlijinde 3440MPa ol arak analiz edilmiktir.
O,15mm/ dev ilerleme hezée ve 1,5mm talak derinl
analiz edilmiktir. Kesme hézénén artmasé ef ekf
miktar azallmy a sebep ol sa da, bu dejikim ilerleme he
kadar bel i Keisn cdeijtialkéimr ., zerinde olukan efekti
edildijinde efektif geril mel erin tal ak derinl
yé¢kseldijm, ukesivei kteaskm®& kenar uzunl uju mesaf e:
talak y¢zeyi ve alt kenar y¢zeyinde et kildi ol du
Anahtar Kelimeler: Al S| 304, Ef ektif geril me, Sonl u EI e mi
Kuvvetleri.
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Abstract:

The use of aluminium slag in Turkeyihind other countries. With the increase in
industrialization, landfills are required for metallurgical slags and their disposal
costs increase. The slags formed take up space and cause environmental problems
Slags; It affects environmental problemstsas soil, air and water pollution and
human health. Increasing the use of slag in different areas is an important way to
solve these problems. Smelting slag is not only considered a waste, but can also be
considered as a valuable secondary raw material aamifinished product that

can be used in both metallurgical processes and other industrial applications.
Metallurgical slags with many different properties have different microstructure
and mineralogical composition and are used as an ideal aggregatehéo
production of wall floor tiles, crystalline glass materials and asphalt surface
materials.

In this study, the usability of aluminium slags coming out of the aluminium
continuous casting unit during the production of 1000 series aluminium wire rod
used in the conductor industry was investigated in the coating industry. Firstly,
aluminium slags coming out of the melting furnaces were pulverized by
atomization method. Powdered aluminium slags were sprayed onte32 St€el
material surface using themth spray coating methods. An increase of 20 HV was
observed in the hardness measurement made with the coated material

Key Words:Aluminium slag, Aluminium rod, Coating, Thermal spray

Introduction

Slag is defined as a yroduct of metals ametatcontaining ores, which is a complex of oxides
and silicates that are lighter than metal and accumulates on the surface due to the difference in
density [1].

Slags are produced in large quantities in pyrometallurgical processes and are largelg afsourc
waste when not properly recycled and used. With the increase in industrialization, landfills are
required for metallurgical slags and their disposal costs are increasing. Fields filled with waste
materials have become a source of pollution creatingail and water pollution. This threatens
human health and the plant aura [2].
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The metallurgical industry tries to reprocess and reduce slag to fulfill environmental
responsibility. Various metallurgical slags are formed in metal extraction, refiningliaythg
processes. Components and mineral structures of slags play an important role in their use.
Metallurgical slags obtained from different metallurgical processes are used differently
depending on their different slag characteristics. This makes alagieal aggregate for asphalt
surface materials and road surface materials, as they form deforregtistant, reliable and
durable materials [2].

Slag with many different properties, with different microstructure and mineralogical
composition, is useih the production of wall floor tiles and crystalline glass materials. [3].

The World Steel Organization aims to reach zero waste in the steel industry by reusing and
recycling steelmaking bproducts such as slag and dust. The target of slag recytforts és

both environmental and economic. The reprocessed slag can be replaced by many other required
costly materials. Recycling slag reduces waste, disposal cost, energy use and extends furnace
life [4].

One of the important points to be consideredase of using waste slag in road construction;
Organic and inorganic pollutants contained in the material can be released by rainwater and seep
into groundwater and drinking water. If such pollutants enter groundwater with rainwater, it
affects human hedltand causes serious health problems. [5].

There is a slag landfill facility licensed by the Ministry of Environment in Kocaeli, and there is
a licensed recycling facility in Izmir that utilizes slag for pipe production, paving stone,
aggregate. [6].

More than a thousand quarry operation in Turkey are operated to supply aggregates to the
construction industry. It is stated that replacing some or all of the natural aggregates with slag
by-products will provide significant environmental and economic benbfitprotecting raw
materials and reducing waste materials. [7].

The concept of resource efficiency has become increasingly important in the world in recent
years, and the recycling of waste use studies by the European Union are very closely related to
the metal industry. [8].

Metallurgical smelting slag is not onhoksidered as a waste but can also be considered as a
valuable secondary raw material that can be used in both metallurgical processes and other
industrial applications. The cost of the powders used in the coating industry has pushed the
coating industry tdind less costly powder. In this study, the usability of aluminium slags
coming out of the aluminium continuous casting unit during the production of 1000 series
aluminum wire rod used in the conductor industry was investigated in the coating industry

Method
Aluminum ingots with a minimum purity of 99.8% are used as the main raw material. The

chemical properties of the aluminium used were determined by thermoscientific brand chemical
analyzer (Table 1.).
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Table 1. The Chemical Properties of Aluminium Ingots

. Fe . .
Al % | Si % o Cu% | MNn% |Mg% | Cr% Nioo | Zn% | Ti% | Pb %
0

99,83| 0,045| 0,066/ 0,00054 0,00067 0,0629 0,00082 0,00242 0,00686 0,0033 0,0044

Aluminum ingots are charged to the natural-gewered melting furnacéor melting. The

met al |, which is melted at about 750AC, i s tran
670-730°C by means of a runner. As a result of the transfer of liquid metal from the tilting

furnaces, cooling water is supplied to the copgesting mold(wheel) and an aluminium bar

with a section area of approximately 2090 mmz2 is obtained at a temperature of abbud 450 A

C. The aluminium bar is converted to a 9.5 mm diameter aluminium wire rod shape in the

rolling mill that works with thecasting machine.

During the melting process, aluminium tends to oxidize due to its reaction with atmospheric
oxygen. The melt oxidizes at the end of the melting process and contains solid inclusions of
different origins. These; Pollutants during solid rcfiag, furnace refractory particles and slag
residues are formed. Degassing was used to purify the liquid metal. Degassing was carried out
according to the furnace dipping technique with nitregased degassing tablets. The aim is
that gases such as, @d H in high Al, which tend to oxidize the air in the structure, form
compounds with more active N and come to the surface as slag. Also fluxing has been applied
to ensure that the slag layer consisting of oxide particles is easily separated from thandetal

the liquid metal is cleaned. Fluxing process helps to hold the slag together and allows it to be
taken out of the oven easilifluxing has a high exothermic effect. It reacts at approximately
6806 90 A C. | t a b gnetal bositanonantsdneoen @umihiurm amahcreates a
cover layer. Metallic aluminium ratio in this cover is low. When used continuously, it
significantly reduces the oxidation on the furnace wall [9].

Figure 1. Collection of Aluminum Slag on Liquid Metal Surface [13]

Aluminium slag coming out of the furnace is in Figure 2. The process of removing the slags
from the furnace with hand equipment is shown in Figure 3.
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B . -

il

Figure 3. Collection of Aluminium Slag from the Furnace [14]

The cleaned slags were pulverized by atomization method. Atomization is a method used to
produce powder in all melted metals. In this method, while molten metal flows through a hole at
the bottom of the pot, it is exposed to pressurized gas or liquidharidjuid metal is solidified

by separating into very fine grains. Gas atomization is the disintegration of liquid metal by high
speed gas effect. After disintegration occurs, liquid metal droplets spherical, cool and solidify.
Metal powders with typicaj r ai n si zes rangi ng f rMempupbsedm t o
this method is to separate the metal into small droplets by transmitting the kinetic energy of the
gas, which expands at high speed, to the molten metal. [10] Outsources were used in the
atomization method. The gas atomization method is shown in Figure 4.
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Filter

Atomization Room

fooo

Gas Output Siphon Pipe

Furnace

Figure 4. Gas Atomization Method

The SEM analysis image of powdered aluminum slag powder is shown in Figure 5.

Y
SEM HV: 10 00 kV WD: 15.00 mm
View field: 382.3 um  Det: SE

Figure 5. Aluminium Slag SEM Analysis

Elemental amounts ialuminium slag are shown in Figure 6 and Figure 6.
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Figure 6. Elements in Aluminium Slag

El 2N Series unn. O norm. O Atom. C Error (1 Sigma)
[wt.%] [wt.%] [at.%] [wt.%]

2]l 13 FE-serises 50.80 6e.08 £l.48 2.31
8 E-seriss 12.8% 1€.77 26.31 12.44

Za 20 FE-seriss 4,04 5.25 3.259 0,20
Mg 12 FE-series 3.82 4.97 5.14 0.23
Fe Z& F-series 3.24 4,21 1.859 0.31
Ti 22 E-series 1.12 1l.48 0.77 0.11
31 14 E-series 0.89 1.1& 1.04 0.08
Na 11 E-series 0.a7 0.09 0.10 0.03

Total Te.87 100.00 100.00

Figure 7. Amounts of Elements in Aluminum Slag

The powdered material was sprayed onto ST37 steel substrate using flame spray, one of the
thermal spraying methods. Before applying the flame spraying method, sandblasting was
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performed with a Sampi brand device to ensure that the coating powder adhires tive
material.

Thermal spray is the general name of the coating technology in which metallic-oretaltic
coatings can be applied. The coating material (powder / wire) is heated with the help of an
energy source and accelerated by the melt /-gagiti jet. The heated and accelerated particles
are bumped on the pprepared substrate and are connected to each other by taking the form of
a splat (flat particle) [11]. The thermal spray flow is shown in Figure 8.

Coated Powder
Material Coating Spraying Heating Feedstock

Figure 8. Thermal Spray Method

Thermal spray coatings can be used to prevent corrosion, abrasion, erosion, scraping, oxidation
and hot corrosion, thermal insulation, electrical transmission or insulation. It can also be used
for renovation, repair and decorative purposes. Advantagésmhal spray;

- All materials that can be used for coating can be melted without spoiling the
composition.

- Can be applied without heating the substrate too much,

- Without changing the dimensions and properties of the part, worn or damaged coatings
can beremoved and reoated [11].

Flame spray method was used in this study. Flame spray is the oldest known thermal spray
method patented by Max Ulrich Schoop, powder flame spray and wire flame spray methods are
available. At first, tin and lead wires were ctea in flame where acetylene was obtained by
burning with oxygen; then started to use powder. Flame is obtained by burning acetylene,
propane or hydrogen together with oxygen in the flame spray method, it is a low pressure oxy
fuel coating system. Powddame spray method is shown schematically in Figure 9. [12].
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Powder

Nozzle l Oxygen

«+— Coated Material

<«——— Substrat Flammable Gas

Figure 9. Flame Spray Method

As can be seen in the Figure the powder has been melted or senglted by burning the

mixture of oxygen and fuel gas and carrying the powder to the flame with the help of carrier
gas. Particles that accelerate with the effect of gas pressures are coated on the substrate [12].
The paameters applied during the flame spraying are shown in Table 2.

Table 2. Applied Parameters

Parameters Applied and Standard Settings
Coated Material Steel Substrate (S37)
Powder Morphology Irregular
Injector Angle (mm) 95
Injector Nozzle Diametgimm) 7
Injector Distance (mm) 1.9
Flame Spray TemperaturC) 2500

Results and Discussion

The hardness value of the coated sample was made according to ASTM E384 norm by applying
a 190 g load with a Shimadzu brand microhardness device.

An increaseof 20.06 HV was observed in the hardness measurement made with the coated
material

Table 3 Hardness Measuring

Coating Hardness
(HV)
Steel Substrate (S37) 118,46
Steel Substrate with Al Slag Powde 138,52
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In this study, the aluminium slag remained in a semiten state. The oxide in the aluminium

slag powder is not completely melted in the gun. It caused the spray gun to clog. When the
SEM image of the material surface is examined, it is seen that it rddespread stably.
Although an increase of 20.06 HV was achieved, aluminium slag powder could not adhere to
the surface of the material stably. The view we see in Figure 10. supports this.

N ®
» . ~

SEMHV-10.00kV.  WD: 2000mm
View field: 390 .02um Det: NE

Figure 10. SEM Analysis After Coating

The mechanical propes of the substrate material have improved slightly. It is predicted that
higher temperatures are required for the aluminium slag used as coating material to melt
completely and adhere well to the material. The desired quality coating product coblel not
obtained by the flame spray method. Our studies on this topic continue within the scope of the
laboratory and literature.
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Abstract In this article, general properties and production methods of fibetal
laminated composites materials are examined. The aim of the article is to determine
a more suitable production method for high performance fiber metal laminated
composite materials, which are widely used in industrial dimensions.

Keywords:fiber meaal laminated composite, ARALL, CARALL.

1. Introduction

Within the framework of technological and sectoral requirements, especially in
the aviation, space and automobile industries, in parallel with the increasing technical
and structural needs, materiaglsience has had to be divided into many parts (metals,
polymers, ceramics, composites, nanocomposites, etc.). Composite materials, on the
other hand, still maintain their appeal as an area that is very open to development within
these groups and has a widgplication area. Major industries such as aviation,
aerospace and automotive are closely interested in the field of composite materials, and
they are continuing their applicatimmiented studies at full speed [1].

Materials that are insoluble in eachhet, combining multiple components
(metal, polymer, ceramic, etc.) and aiming to benefit from the superior properties of
each component are generally called composite materials. Composite materials consist
of a matrix that holds all components together &madsmits the affecting load to the
reinforcement phases and reinforcement materials that carry the external load. When
evaluated within the framework of specific strength (strength / weight), composite
materials, which are quite light compared to metathaterials, are used as structural
materials in many sectors with their good mechanical properties and it is very clear that
the area of use will expand with the advanceg][1

Reducing the weight of structural components is the main goal of different
industrial sectors. This main purpose has led to an increase in the application areas of
fiber composites for primary structural components. Fiber / metal laminated composites
(FML), a new lightweight material group aiming at this goal, have been developed.
Fiber metal laminated composites, which we can include in the layered composite
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materials class, which is a subgroup of the structural composite materials group, is a
material group that is widely researched for its performance compared to existing
structual materials [84].

In most industrial and structural applications, the important parameters in
material selection are specific strength, weight and cost. Fiber Metal Laminated
composites (FML) are a hybrid composite structure family consisting of a natdsi
of metal layers sandwiching a fibeginforced plastic layer. Usually the metal used is
aluminum, magnesium or titanium. The fiber reinforced layer is glass fiber, carbon fiber
and aramid fiber reinforced composite. FMLs provide excellent mechamaopérties
such as high corrosion resistance, outstanding strength / weight ratio compared to
conventional composite laminate -§$. Fiber metal laminated composite is seen
symbolically in Figure 1.

Figure 1. Symbolic representation of fiber metal laabéd composite [6].

Since the 1970s, many studies have been conducted on lighter materials that can
replace conventional aluminum alloys in aviation structures. For an optimal structural
design, a new material was needed that combines high strengthefmsitydand high
modulus of elasticity with improved toughness, corrosion resistance and fatigue
properties [#8]. In 1978, researches were carried out at the National Aerospace
Laboratory and the Delft University of Technology in the Netherlands to impheve
fatigue performance of aluminum alloys, and as a result of these studies, they
introduced the first fiber metal laminated composite material, ARALL. In 1984, two
international patents were accepted and this material was After gaining enough
confidence the pilot production of four different types of standard ARALL was started
by Alcoa Company [4.0].

Since 1984, various types of fiber metal laminated composite materials have
been developed and produced.

Numerous research activities on FMLs have ledh® emergence of different
types of laminated composite materials. Depending on the placement of reinforcements,
an FML can be of two types: Unidirectional Hybrid Laminate and Cross Lay Hybrid
Laminates. Crosky laminates have better impact and damagsistance. In
unidirectional laminates, the fibers are located in ther @7 directions, while in cross
lay laminates, the fibers are twisted similar to textile fabricsljajL
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Depending on the material used as the laminate, FML can be of the following
types: Titanium count FML, Magnesium mineral FMLs and Aluminum can cite FML.
CARALL, GLARE and ARALL are aluminunbased laminate grades. There are four
types of ARALL and six ends of GLARE, one of which has some depending on the
types of aluminum used taqduce the same thing. As laminate, the main materials are
selected in such a way that the weight of FML is reduced without compromising its
superior mechanical properties such as high strength, yield strength, impact resistance.
Some of the mechanical grerties of magnesium, such as impact resistance and
hardness, are lower than aluminum and titanium. It is preferred in such high strength
applications. Aluminum, on the other hand, has advantages such as good specific
strength, fatigue and corrosion rearste [1314].

According to the type reinforcement types, FML types are as follows: aramid
reinforced laminate (ARALL), carbon fiber reinforced laminate (CARALL) and glass
fiber reinforced laminate (GLARE). Aramid is extremely lightweight and has excellent
ductility and toughness, but its high cost limits its applications. Glass and carbon fiber
are obtained lower and are more preferred due to their superior mechanical properties
[13].

FMLs can also be classified according to the way the metal and compdaite
outside. Symbolic representations such as 2/1, 3/2 are used in FMLs. The first class coin
in the symbol means money, the second number is the composite fines placed between
the metal plates [14.5]. Figure 2 shows the generally accepted classiicatf FMLs.

FIBRE METAL LAMINATES
J J
_— FMLs including ) FMLs including
aluminium alloys | alternating metal alloys

a8
mma Aramidfibre reinforced g Tlmn::t;‘rrll-based
aluminium faminate = ARALL3 S
CARALL
S Carbonfibre reinforced BN Magnesium based
aluminium laminate N CARE 1 FMLs
= GLARE 2
cuae |8 oower
e Glassfibrereinforced g
aluminium laminate m

Figure 2. Classification of FMLs [145].

237
Proceedings Book



International Conferenceon Researchin Natural and EngineeringSciences(ICRNE&020) |ﬂ5@

The advantages of FMLs are as follows:

U FMLs have high fatigue resistance because the fibers in their structure restrict
the progress of a crack that can start anywhere in the composite and act as
bridging [1617].

U FMLs are used as structural materials with high strength thanks to monolithic
metal plates with high load bearing strength and fibers with high strength and
stiffness [1618].

U FMLs have better fracture toughness and lower fatigue crack progression
properties than metal alloys found in their structures [19].

U FMLs have better impacesistance compared to conventional aluminum alloys.
Test type and examination of the impact deformation in FMLs provides an
advantage over other composite materials in terms of repair procedw23][14

U FMLs gain high energy absorption capability withet effect of shear
deformations in metal plates and regional deformations in fibersl]1

U Thanks to the epoxlgased polymer matrix and low density aluminum plates,
FMLs are a weighsaving structural material compared to other materials [10].

U Due tothe barrier effect of aluminum outer layers, moisture absorption is slower
in FML composites compared to polymer composites, even under relatively
harsh conditions. In addition, the preggreg layers between the various aluminum
layers in FMLs can act as nstire barriers [21.7].

U As stated above, the excellent moisture resistance of FMLs and high corrosion
resistance of polymdrased fiber laminates provide excellent corrosion
resistance to FMLs [EQ7-22].

U FMLs have excellent moisture and corrosion resise. As a result of
environmental conditions, degradation of FMLs is significantly lower than
metallic structures or composite structures [16].

U The high melting point of the fibers in FMLs (eg glass fibers in GLARE
| ami nates can wi t mts fira fioin pdnét@tidg the infey prev.
layers. Therefore, the fire resistance of FMLs is much better than monolithic
aluminum alloys, depending on their fiber melting points. FMLs are used as
body material in aircraft. With good fire resistance, FMLs prowdeugh time
for passengers to safely evacuate aircraft in the event of a possible fire [23].

U FMLs provide significant weight savings compared to existing metallic
structures. Also, the number of parts required to form a component can be much
less than theumber of parts required to create the same metal alloy component.
In such cases, it can lead to significant labor savings [7].

U Due to the good fatigue resistance of FMLs, less repairs and longer maintenance
times are sufficient for FMLs. These advantwgeduce the maintenance costs of
FMLs [10].
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The disadvantages of FMLs are:

i

i

i
i

The long process cycle required to harden the matrix in composite layers is the
biggest drawback associated with epoxy based fiber metal laminates. This long
curing time increase the cycle time of the entire production and reduces
productivity [21:16-18].

The complexity of the production method and the expensive materials used in
production increase the cost of the final composite materia2$24

Their recyclability is mordifficult than monolithic metal materials [257].

Their formability and weldability are weaker than monolithic metal materials
[28-29].

2. Production methods of fiber metal laminated composite materials

FMLs are manufactured using traditional composiehniques. Aluminum layers
are cleaned first and surface treatments are applied to create a strong bond with epoxy.
The chromic acid anodizing procedure was initially used for the surface treatment, but
due to the toxicity of the related compounds, défdér environmentally sensitive
techniques were used. The aluminum and fiber / epoxy layers are then laid in the desired
configuration and cured in an environment using the standard cure cycle for epbxy [30

31].

The manufacturing techniques used to manufactitle composites are as important
as the selection of components in the final performance of the product.

The most common process used to produce FMLs is the autoclave process. Total
production of FML composites includes the following important steps;

i

A surface treatment to improve the bonding of metal sheets to the adhesive
material.

Absorbing the resin to the fibers by hand-lgymethod. (If prepreg is used, this
process has already been performed with impregnation.)

Applying equal pressure with compséa molding machine or vacuum bagging
techniques.

Thereafter, the bond between the fiber / metal layers is formed along with
chemical curing reactions, including the flow consolidation process.

The final step usually consists of examination with ultwash xrays, visual
techniques, and mechanical testing/[32 33].

2.1. Autoclave Production Method

Autoclave curing is the most widely used method in the aerospace industry to

produce high quality laminates. Autoclave method is generally used in tthectiom of
largesized composite materials, but it is a production method that provides minimum
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porosity and high product quality. An autoclave is a metal container with a cylindrical
shape that can generate temperature and pressure. Indirect heatinmgeds azgt with
electrical sources. In this system, it is possible to produce parts with complex geometry
as the isostatic gas pressure affects the part. The part to be cured in the autoclave can be
placed in the autoclave with a moving rail system 334

Surface treated metal sheets and resppregnated fibers (hand layp or
prepreg) that make up the FML composite are brought together irdegigned stack
sequence. The combined, stacked metal and composite plates are placed in a vacuum
bag. The stacdd material placed on the movable table is put into the autoclave and the
sealed cover is closed. After these processes, a vacuum is applied to the curing stage
and the temperature required for the curing process is reached. While pressure is applied
to the part inside the autoclave, the temperature continues to increase. Until the end of
the curing process, it is waited for32zhours by keeping the temperature and pressure
constant. Then, the heating is stopped and the curing is waited for a few morathours
room temperature without cutting the pressure as needed. And then the cured composite
material is taken from the autoclave {38]. Figure 3. Schematic of an autoclave
system can be seen.
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Figure 3. Schematic representation of an autoclave syStm
2.2. Resin Transfer Molding Method

Resin transfer molding method is a composite production method widely used in
many industries such as aviation, marine, parts manufacturing, railways and automotive.
The resin infusion process is a dynamic resiwffrocess that wets the preform under
the mold with negative pressure absorbed from the exit of the mold. The pollution
caused by the consumables used and the air gaps that can remain in the mold seriously
affect the mechanical properties of the final praidas well as the optimum wetting
properties. Although the resin flow can be seen from above, the transversepdenkin
flow of the resin needs to be optimized during labor and installation plannif87[34

In composite production with autoclave methodnimum porosity occurs in the
final part and close to perfect mechanical performances can be obtained. However, it is
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also a long and expensive production method. Therefore, one of the production methods
that can be an alternative to the autoclave m®c®the resin transfer molding process.
Studies are still ongoing to reduce the porosity content and improve the wetting
properties of the preform [337].

Metal and composite plates stacked on a metal mold are vacuumed together with
other vacuum equipnmé in a vacuum bag with the help of a vacuum pump. Then the
resin mixed with the hardener is absorbed into the vacuumed preform from inside the
tank. The process is terminated when the resin comes out from the other end of the
vacuum bag. The composite gretion is then completed by curing in the oven or at
room temperature [387]. Figure 4 shows the schematic form of the resin transfer
molding method.

Consumables used during the resin infusion process are as follows;

V Resin

V Hardener

V Sealing Band

V Vacuum Bag

V Mold Release Paste
V Peeling Fabric

V Vacuum Blanket

V  Vacuum Pump

Figure 4. Schematic representation of the resin transfer molding method [38].
2.3. Hot Pressing Method

The hot press composite material production method is a fast and practical
alternative to other methods. In this method, there is usually a ram that can apply a
moving and load on a fixed base plate. Heating elements, if any, heat the interior of the
atmophere cabinet to the set temperature values. If the atmosphere cabin is not
available, the resistances that can be found in the upper and lower ram heat the pressed
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