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The Drone Reproductive System Kn Hon

Arda Onur ¥zk°k
Amasya University, Suluova Vocational School, Amasya, Turkey
E-mail: arda.ozkok@amasya.edu.tr

Abstract: Drones become puberty in 24 days and reach maturity to produce semen
after 7 days. Appropriate semen collection age is between the ages2af days.

The reproductive system of honey bees consists of a unique set of complex
structures. During semen collemn practices for artificial insemination, it is
necessary to know these structures and have knowledge about their functions. In
honey bees, the reproductive organ is normally hidden in the abdomen. At the time
of mating, the mating organ comes out witk pressure created by the hemolymph.
When the mating organ is completely out, the drone becomes paralyzed. Meanwhile,
special structures called bursal cornua are bent downwards. When the structures in
the honey bee reproductive system are evaluatedonsists of testes, seminal
vesicles, mucus glands, spermatheca duct and a rduselestructure called
endophallus. The endophallus consists of the entrance cavity, neck and dilating
ampullae Moreover, there are many functional formations with importanttifins

on the endophallus. This review aims to recognize the reproductive organ in drones
and to give information about the special formations and functions of the
reproductive organ.

Keywords:Honey Bee, Reproduction, Mating
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Bal Ar él arénda Suni huml ama ve Kar K
KI i kkin 2

Arda Onur ¥zk©°k
Amasya | niversitesi Suluova Mesl ek Y¢gksekokul u,
E-mail: arda.ozkok@amasya.edu.tr

¥zeStuuni tohumlama uygulamasé ile bal arél arénda
hastal éklara yatkeénl ék vV e sal dérganl ek gi bi o]
ej il i mi vV e bal ver i mi gi bi verim ©°zelliklerir
Bilindiifal azélarénda -iftlekme uygun hava Kkokl
ger-ekl ekxmekted20 kad&r adn kek aareéyllla -i ftl ekmek
i -erisinde b°lgede bulunan érk °zellikleri far
ol makt adérriéanr .k oSaufn déurjkul aar i b°l gelerde ise k¢- ¢l
yetiktiricilije bajleée sorunlar ge°re¢l ebil mekted
arénén kol oni dékénda maruz kalabil ecefi bir-ok
gi bi bir-ok boHembBumkseskl|l arém guni tohuml ama uyg
konumundadér Suni t ohuml ama uygul amaseé sér a:
probl emlerle karkeél akabi |l mektedir. Bu probl eml
hat al ar &, karbondi oksit wumignd aynard ar iysalkia,n alkr sleik-é
arénén suni tohuml ama amaceéyla yeterl:i Kekil de
ge-il mesine ili kkin probl emler, sper ma ile mu
amacéyla kullanélan cam kang¢l ¢n makus tarafénd
sérasénda krali-e aréneéen yaral anmaseé yer alr
uygul ayécénén bakaré kKanséné de¢kegrmekte ve dofji
Bu derl emenin amaceé, bal arélarénda suni t ohuml
kar kél akélluaknl ac léu nmes-uézk | amak ve bu olumsuzl ukIl ar
géncecel bilgiler vermektir.

Anahtar Kelimelerrb al ar ésé, suni tohumlama, -iftl ekme, e
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Determination of Heavy Metal Levels in Water and Sediment Samples
Taken fr om (Konoyp/Tukeyl a k e

Baran Akékkutl u
Department of Biology, Faculty of Science, Selcuk University, Konya, Turkey,
E-mail: baranasikkutlu@selcuk.edu.tr

Abstract: Many studies on aquatic ecosystems in our world, have been made and
continue to be donebecause of they are important habitats for living things.
Aquatic ecosystems are important indicator regions that are evaluated to show the
el ement al composition of their environment. Ou
Lake, | ocat ed iriat oftkbnga PRwngeal whicke il anrimp@tans
living area and fresh water source for the living creatures and people in the
environment. In 2020, water and sediment samples were taken seasonally from two
stations representing the characteristics of thkelghrough four field studies.
Heavy metal levels were measured with Inductively Coupled Pl@ptiaal

Emi ssion Spectrometry device. I n Sujla Lake, t
metals were Fe > Li > Be > Mn > Cr > Ni > Pb > Cu > Cd also Zn was dtgdc

under the device measuring range in water and the average level orders of heavy
metals were Fe >Mn > Zn > Li > Cr > Cu also Be, Cd, Ni and Pb were detected
under the device measuring range in sediment. When we evaluated the seasonal
average results aceding to national and international regulations, it was
determined that the data obtained from water and sediment were within the ranges
specified in the regulations, except for three element, only in the water
measurement results. It was determined thatCd value was fifth class quality in
January and the other three seasonal measurements were fourth class quality, in
addition Be was determined to be higher than the annual average environmental
quality standard for all seasonal measurements and Cr determined to be
higher than the annual average environmental quality standard in November.

Keywords:heavy metal, IC®OES, sedi ment, Sujla Lake, water.

17
Proceedings Book



o ® o
e %5 9%
® o ¢ ° oy
% o eeele e
[ ] L]
O @ o v e o @
@ '.'.t!..'.' ®
0, o il 0 e 0
L ] - - L ]
®o, ¢ vt i " v 0 L0®
..--.t --...
. '... ik w ...- .
....‘:‘- ....... -.-..'...
' TIEEEEREER - e 200009
s " . .
e ° o ", " ®e
.'...... .......
» @ a @ .
°® * o . * . @ ®
.....‘-‘...b--‘. ......
® @ ™ . L
® ..-..".l‘.. @
I L L S
o o e 9 @ o @
® 0 e ge0e® 0o o
® g o000
oo ©

VII. INSAC International Congress on Natural and
Engineering Sciences (ICNES-2021)

O9YRNAUNAR non ! edzYfdz . AN hd2Yl G
{A&aG6SYAYRS . AN wl¥ | N{lftSYS

bl OA 5SYANI NAZ wlzdRy CBNIRFOBHE OSGIAFIAY (9 NI dz

18
Proceedings Book



VII. INSAC International Congress on Natural and Engineering ScienceX0@CNES Iﬂ&@

End¢stUyiuml.u0 Bir Ot omati k Depol ama ve
Bir Raf Y¢ ¢kl eme Al goritmaséneén (

Naci Dé&RabiaTarzd, Tacettin Bat wHhamMeBY nt &€md
IRBTwin Yazél ém, Yazeél-mailn&edenirers@raboroem.tbe par t m
%al ova !niversitesi rmaBiabiageizifs@gmal.coMs hendi s |
SAbdul lah Gg¢l i ni ver si t-eailtacettBbalutmmbestarycid@hotniif,dore n d i
“Kocael i i niver sitesi smalMenkraunc@gmail.cem M hendi
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énda b¢ye¢k gelikmel ere
negn o yerioni ake € sistemlerin al masén
|l ar ve kolayl éklar sunmuktur. Bu duruma °
ma SiSgtevneiri (@DAiBir. OD/ BS sayesinde i K
°n¢gne ge-ilebil mesi ve i kKleyikin si
maktadeéer . F
kutu tiple
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C¢ kel |l
I

°ow ™ X K

3w
OOV CC DY T O DY N

i rmal ar én bu sistemleri
i lerunel g reest seeéimi me il u il
yet ile zaman ve i K g¢ce kay n
yerl ektirmek i -in i stek vV e i htiya-1ara
ader . Al gori tmaya , g°rae,ért avseard atnuarc a k
l'irl enmik ol acaktér. Bu nedenle algori
l anmasé i-in maksimum seviyede yer

Bu bil diride end¢gstrivyel bir
erinde -al exkéel mekteéer. Bek adet
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Anahtar Kelimelerre nd ¢ st r i 4.0, otomati k depol ama, r af h

Girik

G¢negmezde i Kl et mel er gel i KiI me a- ek, mal i yet
cksek d¢gzeyde cevap vermeye -al ékan bir yape
u yvyapeée bir-ok dejikim ve geli «kiemii niie vbee r¢arbeetriil
rttéran sistemlere ul akmak, -ekitli teknol oj i
i stem kurmak i-in Endg¢stri 4. 0 -aléekmal ar é hal

w9 T

Endg¢stri 4. 0 ve geliken teknalzaj mais® w~met iod e
sistemlerin kull anéméneén art maseée i Kl et mel er
kol ayl ékl ardan Dbirisi de i kletmelerin akeéellée d
ve Bokaltma Sistemi ( OD/iBr5) - eardiét lvierd -l &lna rbdua na kgé
i Kkl etme i htiya-laréna g°re optimize edil mesi g €

Endg¢stri 4.0 teknolojisi sayesinde hazérl ananr
depol ama vV e cretim araséndaki erébar] haliyetiné y e S aj
deKer el mesi ve kas g¢ceé¢ne olan i htiyacén azal m
azal tmaktader. End¢gstriyel firmal arén bu tekno
taleplerine hézl e bi averitearkdijitalbeamlgrdarsaklanarakestok | me s i
kontrol ¢n¢gn yapeéelabil mesidir. Si stemin zaman,
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enerji verimlilifji noktasénda ol umlu et Kki et mel
edilebilen bir sis mi n endg¢gstriyel firmalara katkése bg¢gyyé
OD/ BS kull anmayan ikl etmeler, i nsan gg¢ce i1l e
insanl ar én rafl ar a orén yerl exktir me vV e -ékarn
gelmektedi . Bu nedenle ik kazalarén oluxkmasée ve ay
Kskel et Ssi st emi rahatseéezl ékl aréneén sékl ekl a 0
kull anan ikl etmel erde, ajér ve grumpmanael i nde ¢
sistemlerde olukan fiziksel g¢- ve i kK kazalareéer
OD/ BS ikletme ihtiya-I|laréna g°re geliktiril me
-exidi, ajéerleje, paketl|l eme si sitketmir,i | 2neemda m e v |¥
etmektedir. Bu bajlamda geliktirilecek ol an si
farkl el ek g°stermektedir. Kkl et me i htiyacéna ¢
b¢e¢yek °nem ar z etmektedirel eZamainn, emal etyleitn viei
kull anél masé ve ikletme i htiyacemegktgerrie ibliirk Kksiis
gé¢-lendirecek bir ol gudur . M¢ Kt er i taraf éndan
kurul acajé alan iyediesis®éd dmalknai mkmhesmév ger - ekl e

Bu sayede sistemin kurulumu sonrasénda ol ukabi
hedeflenmektedir.

Bu arakteéer mada, OD/ BS kurulumu °©°ncesi, me¢ Kt er
g°ea uygun kutu y¢kleme algoritmasé geliktirilr
Gel i Kk me
Bu -al ékma kapsaménda geliktirilen algoritmar
°czellikleri Tablo 1 ve Tablo 26de verirl mi ktir.
i mal at firmasénda tasarl anmasé planlanan OD/ BS
Ticari gizlilik gerefji paket tipleri harflerl e

Tablol.Y ¢ ksek| i k20arcanh égjléanl lkut u tipi ve °zellidk
Paket Tipi| Boy (cm) En(cm) | , N1 aSqt Adet
A 24 24 11 420
B 40 30 14 218
C 28 24 12 99
4 56 24 12 36
D 30 20 14 6066
E 30 20 15 678
F 40 30 14 1186
G 40 30 15 819
F 60 40 14 305
TOPLAM 9833
20

Proceedings Book



VII. INSAC International Congress on Natural and Engineering ScienceX0QCNES Iﬂ&@

Tablo2.Y ¢, ksek| i k30arcanh égjléan2lkut u tipi ve °zellidk

Paket Tipi | Boy (cm) En (cm) N1 asS|t Adet
AA 32 18 22 68
BB 56 24 24 42

CC 40 30 28 1374

4 4 40 30 29 2578

DD 60 40 28 2347

EE 60 40 29 4398

TOPLAM 10807

Tasarl anan QD¢ BER io-limakTi¢gmemere toplamda 9833 +

yerl exkxtiril mesi gerekmektedir. OD/ BS i-in tahs
metr e, raf kal énl ekl aré i se 5 ecln iokllarraek gbPerlei r5l 4
geni kIl ijJi, raf kaleéenl eklarené da ekl eyerek exi't
hesaplanmeéexkt ér . H¢ecre planl amasé Tablo 36de det

Tablo 3.0D/BSTipl H¢cre Pl anl amaseé

| NONBE Oty A o { NGdzy {1} {2ydze 60
230 23 5290
wlk ¥ YI{Pyft wlk ¥ {1 @&
5 22 110
TOPLAM 5400
H¢ecre geni kl i Ji 2360 &kmtal arexk dhbenliinr lyerkesre kTii pk
veril mi ktir.

Tablo4.0OD/BSTipl Y ksekl ik Pl anl amasé

| NONM] a S f A§ {FOGPNI {1 {2ydze 00
22 22 484
wkF YI Pyt wk¥+ {1 @&
5 23 115
TOPLAM 599
Bu bajl amda -lplsansitaenramn Tgi°pr sel i kekil 16de resm
21
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22|
21
20|
19|
18]
17|
16|
15
14]
13
12|
11

BN Wb o

1 2 3 4 6

9 10 11 12 13 14 15 16 17 18 19 20 21 22 3

k ek

iYl¢ kls.eki1i2(§ icrmlol an kutu tipinin yerlekim
Yeéksekl ik sénéré 6 met f2e helsamha&k Thadll ior I5édrden veir:
Tablo5.0D/BSTip2 Y¢ksekl i k Pl anl amaseé
| NONB , N1 &S {FTGPNI {} {2ydze 00
32 16 512
wk ¥ YI Pyt wlk ¥ {I &Ff
5 17 85
TOPLAM 597
Bu bajplaglanahdip2 si stemin g°rsel. ise kekil 20d6de

16|
15
14|
13
12|
1
10|

R Nt ]

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23

kekiYl¢ ks.eki3dgicm@lol an kutu tipinin yerlekim

OD/ BS i-1in h¢creler i -ine kutu vyerlexktirme
yékl emesi yapéel was @l grl aelihandeéketrélre.r i ne g°re ar
bérakeéel maseée esaséna g°re yerlextirilmektedir.
verilmiktir. J tipi kutunun genikliji Tablo 16c

Tablo6.¥r nek h¢gcreye kutu y¢kleme standarde

Raf Kutu Raf Kutu Raf Kutu Raf Kutu Raf Kutu Raf
.20ft En | . 20f¢ En |. 20f¢ En |. 20f¢ En .20f En .20 f
0 F I 0 F 0 F 0 F 0 F

5 40 5 40 5 40 5 40 5 40 5
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Kkl etme istek ve ihtiya-|laré arasénda si stemi
Bubajl amda yerlexktirilecek h¢gcreler arasénda %2
Algoritma -1

KI k geliktirilen algoritma, i kIl etme tarafénd
-evril mesi il e bakl amaktader . Hel arkéunt ut ek i nek
yerlexktirilmesi-1 geuekimaké&éednr OEAdp dejerl erine
séralanmék tekl:i kutu | istesinden il k séradan
Kutu y¢kl eme standar déna dg°orlee ny esrolneukntdiar nme; cyr aepdéel
al an hesaplanmaktader. Bo K kal an al an yeni y e
yapél makt adeéer . K¢-¢k ise o alana séjabil ecek e

Kekil de t ¢m h¢egcrel eamaaml pwemlagk aidEme k édkigle mi3tonae
gesteril mektedir.

( Bitir ) ——— Sayac<Ks = Sayac+1

[ En< Hg e
/x'

& = Evet
Uygun kutuyu yerlestir ; Hg=Hg-En-5

k e k iAlgorina-1

Algoritmal i kKl eyi kK kKekline g°re elde edilen sonu-|
Tablo 7. Algorimal Hesapl ama Sonu-1ar é

Kutu Tipi {1 GPNJI {1 { NGdzy {1} | NONB { |

Tip-1 55 20 1262

Tip-2 88 21 2022
Algoritma -2
KIl'k test edil en al gor2jAanad/yah vé Ranig &lad Setbhean Al gor
taraféndan geliktirilmiktir. kekil 46de g°ste
boyutl ar bowlygjuamsa kutuyu yerlexktirir:; fakat b
sistemiyle -alékmaktadeéer [ 6].

23
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< Q9 ¢ X X C Q@

n 9 o

O3 v o~

Yapél an araxkteéermal ar -er-evesinde |literate¢rde
eli ktirilmesinde Gamber.i &ing Baegman Probbéeem (TSR) ar af én
ygul anméxkteéer . TSP bir aja- ¢zerinde bir nokt a
ésa yoldur, ge-en zaman miktarénén en verimli

€sa mesafede ol maae ygyereki-gdkar K] uy@uradan b
zunl ujuna b°l ¢nemeyen kut u vV e sayél aréna °n
I

goritmasénén polinomsol bir zaman aral éj énda
ani dojrusal zamfaamy dalad édlemasaea Wakl enmekt edir
Test edilen bu algoritma i-in dinamik ©bir y
enenmesi gerekir; bundan dol ayé ana algorit may
l goritmaséeneén yazéktmasénml gohitwma- otdayakmuikCo
i stemini entegre edebi |l mek i -1in en bakt a b &
ékar él mext ér Ve kut u enl erine bok!l uk mi ktar |
ombi nasyon veril erieme nd@€me sogremrd e kktuitrume b oiykuln 8
esaplanméxter. Kkinci kesém ol ar ak, kutu vyer|l
ayes il e kombinasyonda ol an kutul aréen sayel

e
i ktaréené 1 oc¢cmiazaflamksaiky othe kcreakrlliendle devam et
nation Sum sisteminin de entegre edildifji

Starting the process

Seanning the identification code

Selecting the nezrest location point

|

Check for the
nearest empty
Row and
column

Ifrow znd column
both zre not empty If the nzzrast row of column

not empty

Go to next empty row of column

l

If next row and column is empty

Inform the system to
held until the component leaves

Ifrow and column are smpty

¥
Store the component i the selected 2rea
¥

Store the component in the selected area

|
Update the phsuofnsuon and wait for sometime
Go to starting point

k e k iAlgorigna 2

Algoritma2 i kKl eyi K Kekl i ne g°8&0bdeelvdeer ieldmil ketni rs.onu - |
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Tablo 8. Algoritma2 Hesapl ama Sonu-1| ar é

Kutu Tipi {1 GPNJI {| { NGdzy {1} | NONB { |

Tip1 63 9 1435

Tip-2 103 13 2359
Algoritma -3
Literategr taramaseé sonucunda i ncel enen bu al
kull anél arak algoritma gelixktirilmiktir.
Kombi nasyon olukturmak i-in -exitli algoritmal
Fitting Shelves Problem Bu problemin temelinde bir duvar
vardeér. Algoritma duvarda kalan bokluk sayéséne
kul | sreélgma ekt i Jini hesapl ar .
Unbounded Knapsack Problem Probl em, Tobias Dantzig adl e
-al eékmal aréna dayanmaktadeéer. Séert -antasé prot

farkl é ajéerlekta ve dejerde olan exkxyalardan aj
hedeflenir. Bi ekyadan bir kere ya da daha fazla al ma
g°re 30e ayreéel eéer. Raf yerlektirme sistemi i -in
probl emi daha uygun g°°r ¢l megkt ¢gr .

Yerl exktirme algoritmayearrléeektHKk lInmeetdnee ktuarud fagn dsaa
koyul abil diiji i -in bunun harici duruml areée i-er
koyma i-in gereken yerlektirme algoritmal aré ke

Next Fit Decreasing Height (NFDH) Bu algoritmadag e | en kut ul ar vyer |l ekebi
yerl exir ve kalan kutular o raftan yerl ekmeye |
ardeée edil ir.

First-Fit Decreasing Height (FFDH) NFDH y°nteminden farkleée ol
yerl ektirme yapeélabilir.

Best Fit Decreasing Height (BFDH) Bu al gor it mada her kutu i -
Yerl ekebileceji raflar arasénda, kalan bokluju

T

NFDH FFDH BFDH

kekiYler3.exktirme Algoritmalar é
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Arama al goritmal ar é:

A-g°zl ¢ yakl akémé (B ewak/| aAkpépmdoaa crhg mk ¢n ol an

olan se-im yapéler. ¥rnejin, raf vyerl exktirme a
en b¢yéik geni kl i kt eki kutu se-ilir.

Derin ©°nceliklIli arama (DApah ¥Feyated agtEmdmy e
arama yapmak i-in kullanél ér. Al goritma wvarsa
bakl ayarak m¢gmkegn ol dujunca begten dejéemlerdi g e z

Optimizasyon Al goritmal ar é:

Optimi zasyon, bir sistemi bel | enakrmeatiyetle ena mal ar
ver i mli hal e getirmek i-in uygulanmasé gereken
mi ni mum, k©r é& maksi mum seviyede elde et meye - a
yakl akék metotlar olarak i kiye ayréleéer.

Kesin metdt a r problemin gl obal opti mum cevabéna
programlama °rnek verilebilir. Dinami k program
bl erek o problemlere -°z¢m bul maya -al ékan ve
y°ndem. Tabl olama ve hateéerl ama ol mak ¢zere 20y
yukar éyap()bogtatndamgenel den °zele ilerleyerek son
yukar édan -daokwanj)é yyaa n(it ®®°pzel den genel e ilerl er.
Yakl aké kk amitrotrheatrgt | arl a -°z¢m¢g -0k zor ol an
problemleri i-in global optimumdan feragat weder
Yeni al goritmada kull anél acak kombinasyonun ¢
platformunun 39. probleminn - °z ¢, m¢ al énép, raf yerl ektir me
d¢zenlenerek olukturul muktur [ 9].

Hazérl anan kKablon algoritma i-erisinde d°rt f
el de edilmiktir. Algoritma kablonu kekil 66da

Ks =KutuSayisi
Sayac=0

Kombinasyon Olustur

Sayac<Ks
Sayac+1

Kombinasyon Hesapla

k kil 6. Algoritma=3 k abl on
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Algoritma -3-1
Olukturulan kombinasyonl ardaki kutu sayéseée f a:
kombinasyonl ar kontrol edildi kten sonra kutu |
geni kKl i Jikombinnatsgglomarol uktur ur . Kutul arén heps
etmektedir.
Algoritma 31 i - Hlrve TipR p kut ul ar é test edi |l mi ktir. EI d
ver il mi r.
Tablo 9. Algoritma-3-1 Hesapl ama Sonu-1ar é

Kutu Tipi {1 GPNJI {| { Nzy {1 @& | NONB { |

Tip-1 55 11 1253

Tip-2 88 19 2020
Algoritma -3-2
Bir °nceki algoritmadan farkle olarak tam b?©°
zaman rafa tam yerleken ayné genrrkliekeééeseahbpak
¥ncel ikl tam b°l inmeyen kut u enl er i di kkate
uzunluklarée tam b°l ¢{nen kutular yerlexktiril mekt

Yukar edaki

-lave Hp2r ii t-man Tiep t

edi0onda, veoinumil mtr i M

Tablo 10.Algoritma3-2 Hesapl ama Sonu-1|ar e

Kutu Tipi {1 GPNI {| { NGdzy {1} | NONB { |

Tip1 54 20 1239

Tip-2 87 22 2000
Algoritma -3-3
Depth rst Search (Derin ¥ncelikl:i Ar ama) i
Al goritma aja- yapéséndadéer ve ilk d¢jeée¢mden bal
daha sonra geriye d°nerek kendindewgzdar 3°2cek
algoritmaséendaki gi bi tam yerleken kutular son
-al éextereéelabilecek b¢gtegn séralaréné veren per mg
-alexkxtéektan sonra °zyinklemesayéosahkasi gdna Dbire
i -1in tekrar kombi nasyonl ar vV e onl ar én per mgt
-al éxktérélép kutu sayéesé seferlanana kadar ©°zy
kutul ar yverl ekgnoaelllde ngesleery atpeek anekg geri al énej
sajlaneéer . B°yl ece bu kombinasyonlar i-in en az
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olur. 33 . algoritmanén -al ékma s¢resi dokuz kombi
dokuzun kaolntbé nndaaskyionl ar i -in ortalama 2 saniyedi
Algoritma33 i -in el de edilen veriler Tablo 116de p
Tablo 11.Algoritma-3-3 Hesapl ama Sonu-1| ar é

Kutu Tipi {FGPNI {| { NGdzy {1} | NONB { |

Tip-1 54 10 1229

Tip-2 87 16 1994
Sonu-

Yapélan araktér mal ar neticesinde kutu verisi

edi |l mi ktir. Al goritma 3.3 isimli -al ek ma, dij el
ol ukKtur muktur . Sonu--12bde kdrad Ekankat ot @lma 9 & Tdeel
ve bokaltma si st emi kurul madan ©°nce test edi | n

bakareyla uygul anméxktér .

Tablo12Hesapl ama Sonu-larénén Karkél akt ér el
Algoritma Kutu Tipi {FGPNJ {Nidzy {{ 1| NONB {
) Tip1 55 20 1262
Algoritmal
Tip-2 88 21 2022
Tip1 63 9 1435
Algoritma2
Tip-2 103 13 2359
Tip1 55 11 1253
Algoritma3.1 :
Tip-2 88 19 2020
Tip1 54 20 1239
Algoritma3.2 :
Tip-2 87 22 2000
_ Tip1 54 10 1229
Algoritma3.3 :
Tip-2 87 16 1994
kekil 6, 7 ve 806de Al gdritman ODBBSohashmrml amas
Yeki l al anl ar 6Bok 6, saré alanlar ise 6Dol ud6 ol
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k e k iAlgoritma 3.3Tip-1 Yer |l ekt-2r me Sonucu

k e kiAlgorina3.3Tipl Yer |l ekt-Br me Sonucu

Tartéxkmal ar

Araktérmanén sonucuna g°re bir veri tipi kul I

detayl andérélmasé i-in farkl e ver.i tipl eri kul

Far kIl e kut u boyutl arénda venadenluediamée dte¢ s K

gesterebilir. Bu nedenl e -alékmanén devaménda f

t est edil melidir. Kutul ar én dol durma ve bokal

g°sterebilir. Bu nedenlmal aald@ak madnany drakalPar al°c
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Stress Analysis for the Selection of the Most Suitable Head in the
Separator Tank in the Screw Ar Compressor System Using the Finite
Element Method

Volkan Gezginct, Cem? Boj] a
'Sarmak Compressors and Engineering, Adana, 01350, Turkey
E-mail:volkangezginci@sarmak.com
’Department of Mechanical Engineering, Adana Alparslan Turkes Science and Technology University,
Adana 01250, Turkey
E-mail:choga@atu.edu.tr

Abstract: In a rotary screw air compressor system, oil is used for cooling and
preventing frictionIf the oil and air are not well separated, it causes the oil used

in the compressor system to decrease and the compressor to overheat. The duty of
the separator tank is to separate the air circulating in the system and the oil in
screw air compressors. The main posp of this study is to predict the
performance of these separator tank pressure vessels exposed to high pressure and
temperature using a Finite Element Model. The maximum equivalent stress and
maximum total deformation values were calculated separatelthéobody sheet
produced from two different materials such as P265GH and P235GH, and for
three different heads as torispheric, elliptical and flat on it. In numerical
calculations, the maximum pressure values for each model are defined as 1.5 times
the waking pressure of the tank, depending on the hydrostatic test pressure. At
7.5, 10 and 13 bar operating pressures, the results were examined in order to
decide which material and head type should be selected at which pressure for the
separator tank.

Keywords:Compressor system, Separator tank, Stress analysis
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Klasi k En K¢g-¢k Kareler Y°nteminin

Tedavisinde Kullanélan Kla- Tabl e
G¢zide Pekcan Ertokuck
S¢l eyman DemireEdémiyatrt sFakslitesien Kimya B°Il ¢ mg,
E-mail: guzideertokus@sdu.edu.tr
¥zeBu -al exmada, kl asi k en k ¢Parkifrson k ar el er (CL
hastal ] énén tedavisinde ekunamamleé¢ anol al ak t a
spektrofotometriPkartkawnismin Hapélam&@gtér beyinde dc
verilen n°rotransmiterin eksiklijine bajleée gel
-ékan bir hastal eékteéer. Hastal éekta eksilen ma d
ajezdan dopamin verdijimizde beyine ul akmaz. B
ol an | evodopa kull anél ér Levodopayé tek bakeén
beyine ulakmadan °nce yékéma ujrayacak, bu da |t
bul ant él agi,bikuywamalatrki |l er ol ukturacak hem de h:
i stedijimiz doza ul akamayacajéz demekt.i Bunu
beyine daha -o0ok wulaksén | evodopa ge-irebilelir
konulur. Benserazitbunlardan biridir. Levodopanén kanda vyékél madan

bozul madan daha kolay ulakmaséné sajlar.
er

|l evodopanén yanénda bu maddel
bil eki mini

n
de ¢stenl ¢kl erinden yar ar | ankemanketriky a p ma k
h .
i

Bugg

mutl aka bul un
yer al déj é bir kokmbyi°nnatseynoinnd a mi kit

bize koc
r
|

)
1
I

I
spektrofotometrik y°ntem il e karkél akt éermal &
programé il e, géda endg¢strisinde kullanél an ge
daha hézlé ve daha az maliyetli ol an yeni bir
sistemler bile, herhangi bir °n ayérmaya tabi
anal i z G inll mike thayat émézda °nemli bir yer Par
t edavi dianié-liam Kberisemzieotpkae v emaddel erinin sajléek a-
anali zini ayneé zamanda kl asi k y°nt eml e de de
geliktirilen -Epmkkmedbf bkometmti &km il e i statisti

kéyasl anmaséné sajlanméxkt ér.

Anahtar Kdimeler. anaht ar s°zc¢k|e
anahtar s°zc¢k bulunmal éd

o =
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Evaluation of Various Amounts of Virgin Coconut Oil in Gelatin Films
for Biomedical Applications

Mehli ka Kar@amanl &ojlu
! |stanbul Gelisim University, Faculty of Engineering and Architecture,
Department of Biomedical Engineering, 34310,
2|stanbul Gelisim University, Life Sciences and Biomedical Engineering
Application and Research Center, 34310, Kst.
E-mail:mkaramanlioglu@gelisim.edu.tr

Abstract: Virgin coconut oil (VCO), a natural oil, and gelatin, a biopolymer with
film forming properties, have both been used in various fields includorgedical
applications due to their biocompatibility. The aim of this study is to characterize
the influence of various concentrations of VCO in gelathiased films for
biomedical applications. For this purpose, physiological saline solution uptake &
aging, morphological, mechanical and thermal properties of gelatin films
incorporated with various amounts of VCO were evaluated. Homogenous gelatin
films with 020% (w/w) VCO was prepared by solution casting method. As VCO
concentration increased, slightlyeds transparent films were obtained. When
surface morphology was analyzed by light microscopy, better oil droplet
di spersion was observed when films contained ¢
application of films such as wound dressing materials require hitjessolution
uptake to efficiently absorb wound exudes. In spite of the hydrophobic oil content,
saline solution uptake of the VCO incorporated films was still high (>150%).
Moreover, films retained in saline solution longer when VCO amount increased in
the films since saline solution aging of the films decredsed20% when films
contained %20 (w/w) VCO. DSC analysis showed that thermal properties of films
were improved when films contained increasing amount of VCO. Less amorphous
gelatin films with higker molecular order were obtained when VCO was
incorporated determined by increased glass transition temperature andikeelt
transition temperature of the films. Mechanical properties of filmsasured by
tensile testswere improved since elasticity wascreased by~-40% when films
containedO1 5 % (V@O. wn) conclusionjncreasing amount of VCO yielded
more elastic and thermally improved gelatin films with high saline solution uptake
with less agingoercentage. Therefor¢his study suggests that van® amounts of
VCO incorporated gelatin films, specifically at <%20 (w/hig)a good candidate

for biomedical applications.

Keywords:coconut oil, gelatin, biopolymer, biomedical
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Determination of Piperazine Derivative Compounds in Human Urine
by RPLC Method

Kkbal Demet Nane
Suleyman Demirel University,
E-mail: ikbaldemetnane@gmail.com

Abstract In this work, the reverse phase liquid chromatographic (RPLC) method
has been developed for the simultaneous determination of cyclizine and
chlorcyclizine from antihistamine group drugs.

The analysis was carried out onXBridge C18 (150mm x 4.6mmi.d,, x 3. 5 Om)
analytical column using a mixture ofhe acetonitrilewater binary mixture apH

6.0 as the mobile phase a flow rate 0f0.8 mL mir'and column temperature 37

A CIn addition, validation of the developed method according to ICH parameters
and quantitative determination of drugs were performed in human uGuad
linearity wasfound inthe4-8 e g/ mL f or -4c eql/imdi feoramchlDrcycl i zi
The accuracy of the method for the analysis of urine samples was determined by
recovery experiments. The recovery values of the developed method were found to
be 99.75% and 99.99% for cyclizine arahlorcyclizine, respectively. The
satisfactory data obtained from the method tested according to all validation
parameters show that the RPLC method developed for the simultaneous
determination of cyclizine and chlorcyclizine is suitabletf@routine méhod.

Keywords human urine, piperazine, antihistamine
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Effect of Acetonitrile-Water And Methanol-Water Binary Mixtures on
The Chromatographic Behavior of Chlorcyclizine

Kkbal Demet Nane
Suleyman Demirel University,
E-mail: ikbaldemetnane@gmail.com

Abstract Chlorcyclizine is piperazine derivative antihistamidl receptor
antagonist Chlorcyclizine has some local anesthetic, anticholinergic,
antiserotonergic propertiesthis drug is used ttreat urticaria, pruritus, rhinitis,

and other allergy symptoms.

In the pesent study, protonation constant values jjp&f chlorcyclizine wre
deeerminal in different percentages of acetonitrile (MeGhgter and methanol
(MeOH)wate binary mixtures using reversqghase liquid chromatography
(RPLC) method. The study ath to explain the retention behavior of
chlorcyclizine and the relationship between pH and solvent. Chromatographic pK

determination was carried out usingn&BridgeC18 (4.6 x150mm, 3.

mobile phases used were different proportions of MeCN (45 to/\85) \and
MeOH (60 to D v/iv%), respectively. Chromatographic measurements were done
at 37 AC with an eluent flow rate of 0.8 mL riinThe combined effect sblvent
percentage and pH of the mabiphaseon the chromatographic behavior of
chlorcyclizinewas investigatedpK, valuesof this compoundwere calculatedwith

the NLREG program. From these values, the aqueopk, of the compoundvas
calculated by diffeent approaches.Data from the study can be used for
pharmacokinetic and pharmacological studies of these active ingredients.

Keywords Chlorcyclizine, organic solvent, RPLC.
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Bi sfenol Adénén El ektroki myasal Ol ar ak

Kkbal Demet Nane
Suleyman Demirel University,
E-mail: ikbaldemetnane@gmail.com

¥zeBi:sfenol A (BPA), poli karbonat plastik ve e
ol arak kull anél an, bilinen bir endokrin bozuc
°zelliklerindenokdo-leakyiét | BPAcannélné organi zmal ar [
olukturabil mektedir. BPA ¢retim tesislerinden
sretim tesislerinden ¢retilen aték su ve yeékarl
tesisinden aték su degrbhejendB8RAsézmaegi bigkbtiticd
-evreye karékmaktadér . Gel eneksel su ar ét ma i
aréetéel amamakta ve bu nedenle i-me suyunda bulu
y°ntem il e at ek sul ardan a ktrekimgdsad b i | mekt edi r .
tekni kl er/ prosesler, gel eneksel arétma y°nteml
ver i mi a-éséndan daha fazla il gi gorm¢gkKt ¢gro. A
dostu ol masé gibi bir-ok avantajé bulunmakt adE®é
i -bwm t¢gr y°ntemlerden faydal anél déjeé belirtil mi
at ek su aréet emeé i -1in son yéllarda gelixktirile
tanesidir. EC, elektrik akéemé ve metal el ektro
askédmadkddaeleer ve em¢gl siye organi k maddel er gib
anda uzakl akt érél maseéneée sajl ayan en yaygeén e
prosesinin genel mekani zmasénda koage¢l asyon,
-%kt¢rme ve fl ot asyérn. pYaysgeénd eali arbauk uanlm@arkit mydu m
vV e demir (Fe+3, Fe+2) el ektrotl ar kull anél mak
i Kl et me akamasénda suda -%z¢é¢nebilir hidroksi
el ektroki myasal reaksiyona gi rkimgdsdl edi r . Bu - al
oksidasyonu ve EC ile giderim verimlilifjJi ar ackt
Anahtar Kelimeler:Bi sf enol A, koag¢l asyon, aréteéem
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Determination of Deterioration in Be)
Using Digitized Visual Bases

MehmetBahadér Tosunl ar
Sel -uk University, Konya, Tur key,
E-mail: bahadada@gmail.com

Abstract: Rock monuments are documents that define the geographic,
administrative and political domains of past civilizations and at the same time
carry the traces of theultural life of these civilizations to the present day. These
monuments are exposed to various deterioration factors depending on their
location, the climate in which they are located and their distance to human life.
Carefully monitoring the weatheringtgations in these monuments is important

for determining the factors of deterioration. Thus, conservation models to be
designed for these monuments can be built on healthy inputs.

Faseéellar village of Konya' s hiBewdatengpi r di strict
back to the Hittite Empire. In the region, there are quarries that have been used
actively in the past. In the area where the quarries are located, there are also rock
monuments with high craftsmanship. Among these monuments; a Roman tomb
maonument draws attention with its style, relief and architectural features. This
monument, which is frequently mentioned in the culture and tourism inventory of
Beykehir, has wvarious deterioration probl ems.
problems faced byhis monument were tried to be determined through observation
and digitized visual bases.

As a result of the study, it is seen that surface deterioration due to atmospheric,
biological and anthropogenic effects developed in an area of 62.36%. It has been
determined that the natural discontinuities of the rocky slope on which the
monument is located accelerate atmospheric and biological deteriorations by
channeling precipitation accumulations from certain angles into the monument.

KeywordsKony a, ,BeRa&seélilrar, cul tur al heritage, stone
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Investigation of the Charge Transfer Efficiency of the SilverBased
Electrode by Coating with the Graphene Layer

Ersan Harputlu
1Department of Natural and Mathematical Sciences, Faculty of Engineering,
TarsusUniversity, 33480, Mersin, Turkey,
E-mail: ersanharputlu@tarsus.edu.tr

¥ z eSinglelayer graphene (SLG) is used in many research areas as a material of
great importancen the modification of thin films and many biosensor surfaces. SLG
has excellent physical and chemical properties such as good thermal conductivity,
high electron mobility (18q. cm resi stivity), a very | arge su
thinnest material (only.34 nm thick). SLG is mostly produced using the chemical
vapor deposition method (CVD) on nickel and copper foil. In this study, SLG was
produced on 0.26 mm thick copper foil and transferred to different sised
electrode surfaces (area; 0.62 Ym A comprehensive characterization was
performed on the samples using Raman spectroscopy to reveal both the presence of
graphene on the copper surface and the presence of SLG on thebsibesr
electrode surface. Other characterizations were performed wihrsng electron
microscopy (SEM) and atomic force microscopy (AFM). Finally, the sensor
performance of the SLG coated siN@xsed electrode was investigated. The charge
transfer resistance (g of the electrode obtained using impedarpectroscopy was
measured as 4174 f or t he silver/silverleitwast ori de (Ag/ Ag
measured asRct=24@ f r om t hceoategl AGAY@I electeode. The silver
based electrode was also found to exhibit better charge trapsfésrmance when

using grafrene Finally, in order to improve the photocurrent generation in the
photosystem-based hybrid electrode, the graphene layer was transferred onto the
thin silver film,then SLG surface modified wigthotosystem. lit was determined

that the photocurrengeneration was more in the SLG coated electrode.

Anahtar Kelimeler: Graphene, silver electrode surface, charge transfer resistor,
photocurrent.
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Erzincan Férat Agr eclen8BstanlardaBétdnanél ar a

Tabanea¥Xarwt Dejerleri Araséndaki K
Ferda, klhsaime’ Ul usu
'Erzincan Binali Yéldérém !niversitesi Fen Bil
Knkaat M¢chendisliJiTukeyabi |l i m Dal é, Erzincan,
E-mail: ferda.san@hotmail.com
2Erzincan Binali Yél dérém | niversitesi Fen B
Knkaat M¢chendislijiTukayabi |l i m Dal é, Erzincan,

E-mail: i.ulusu@erzincan.edu.tr

1- Girik

Bet on, gé¢negmegzde i nkaat malzemesidire Geleyeksgl glarak k ul | a
bet on, birka- iy tanémlanmék bilekenden ¢retil
Beton karékéem tasaréménda ve kalite kontrol ¢nd
kabul edilir. Bemethiunndramalrden n@kgyal ¢k muk av
Karékéem tasaréméndaki bazé deneysel hat al ar ne
kal ér [12].

Betonarme vyapélarén hasar al maséna, g°-mesin
yapelYmaépké.|l ar én hasar al maseé vV e yékél maséneén [
mal zemel erinin (Betonun) kalitesi ol muktur [6].
Betonun basén- dayanéme, su/ -imento orane, €
agreganén yg¢gzey yapeseéve amggregqgera bday am € méangérne gyaa
tipinin veya hava miktarénén deji kmesi , kKi myas:
veya kull anél mamaséna g°re dejikmektedir [2].
Ultrasoni k hez (UPV) vV e bet on t abasinc as é ( RF
dejerl endirmek ve basén- dayanéméné tahmin etm
-imento i-erifji, betonun wuygul anmasé vb. gi bi

[7].

Beton yapélarén wultrasonski tgebi mgt ot emlee rbleet

muayenesi tekni k a-édan b¢gyék °nem takémakt ade.l
gerektirmez ve basit, ger-eklexktirmesi hezl é& ve
dayanéménén gerrlekr i(nddeenre ysred ml ideflier sapma il e
b¢yék bir dajéléemé ile sonu-1lanér [11].

Schmidt geri tepme -eki- testi ol arak adl andEé
ile beton tahribatl é basée@ek itkissi aoasehaalki viel
i-in bir en iyl ejri olukturul mal edeér . Beyl e
bulunmuk olur [10].

Beton tabancasé belirl:i bir kuvvetle betona
teper. Gerit epme sayésé R, algelayecé mekanizma tar g
i brede g°sterilir. ¢tal ékma mekani zmaséndan anl
°]l -mekte ve basén- dayanéméneé bul makaleterahmi ni nd

sadece ¢zerinde deney yapélan beton y¢gzeyinin
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iteli kleri hakkénda bil gi verirler. Beton ta
negkem ejrilerinin hazérl anmaea i Eeriinldgei,l i s
°ntemleriyle yapeélan deneyl erin, buge¢ne dejin
erini alacak deneyler dejil, yalnez tamaml ayé
cKenegl mesi gerektiiji vurgul anméexkter [ 1].

oK <K o S

Géenegmegzde karot yaygén ol arak gelen betondan
€kmamasé durumunda gelen betonun kalitesinin
ygul ama uygun ol mayan yerl ektir meubelidenemak ém i K
eton dayanéménén etkilemesine néedeaea 9g?!mekyapger
eton deneylerinin yerini alamaz " h¢kmeg a-ék-
asél alénmasé gerektiji a-éeéklanméxktér [ 3].

5 T T C

Deneylere ppsada hak ettiJi dej er veril medil]i i-i
séneflarée farkl|l &) --edpdeoreadndnedia k if akrakrl cet yngknsuerkd
|l enép, deneye nasél hazer hal e getdasinden di Jine
| énan k¢p veya silindir numunel er il e ar as
€]

(o]l

o v

erlendirildijine yer verilmiktir [5].

Beton dayanémeéb, 6czerine gelen yé¢klerin ne
r Ke, betonumkg?smuerr dbbirleeamei omar ak tanémlanm
rel ma ol madan al abileceji en y¢ksek geril medi

Bu arakteér ma, Erzincandé da s¢rekli depreml er
bul unan betonun %9 90 unda Fedeni wlge eff@sat kal
kull anéel ar ak csretilen betonl arda beton tabancaé
il kkiyi belirleyerek yapélarén mevcut beton d:
dojru ol arak bel igdmardin |l mapél masa dauksmdl meg kKt
benzer -al ékmalar ol abilir. Ancak beton tabanc
agrega ol duju i-in bir b°lge i-in belirlenen il

2- Materyal mere Y°nte

2.1- Materyal

Sonu-Ilarén daha et kil: ol abil mesi i -in numune
numune hazeéerl anmasénda bu b°l gede kull anél an me
Bu bl gede ¢retil en bet okllal angélnaerldk k¢ eet3i0lod
-al éekmada - i toertteo 3MiOk thadr e@BM 51 IR/ Aul | anél mékt ér
olarak BASF GLENI UM 130 katkeée maleoruspriznkul | anél
geci ktirmeden ikl envid embiihairly jksndk udzaytamé m es &jelr
beton endg¢gstrisi i-in gelixktirilmik, -ok ye°onl ¢

beton katkéseéeder

Agrega olarak Erzincan Feéerat Nehri 6 nden al e

olar ak adlandéerdéjéméez dere mal zemesi, b¢e¢yéek kay

il e bulukuncaya kadar ge-irmik olduju fizikse

boyutl ardaki beton kar ékém mal zemersegda r- apBéu (- a
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Dpax=16, 20, 25, 32 ), ve 0.40, 0.45, 0.50 ol mak
15x15x15 c¢cm boyutlarénda beton numunel er hazeée,

-ekKme suyu kullanél mextér .

222Y°ntem

Bet on baaysaénrée-mé d é et kil eyen faktorl eri g° z oy
dejerlerini etkileyen en °neml.i fakt°rl erden b
agregal ar én kull anél maséneén sonu-1ar én dojrul
yadmamabir ger-ektir. Yapélan deneylerden el de
i-in beton numunesi cret-Limi A@e 53RO kkig | doelainé «Cl
ol arak maksi mum dane boyutu 16, 20, 2 Br, 32 mm
bajéntéesénée sajlayan grang¢gl ometri kull anéel mext
poli karboksili k eter esasl é& s¢perakékkanl akt ér ¢
Erzincan b°lgesinde ¢retileandeotbmbdepa, i sabif
-imento etkisini g°rmek i -in numuneler é- fark
hazérl anméckteéer . Mi ksere séraséyla agrega, - i me
mi kser , karékém kevxaméeegédakbam Ssamnma dad dur ul
sertlekmik betonun mekani k ve fiziksel °czell ik
15x15x15 c¢cm boyutl aréndaki numune kaplaréna al
sonra bir gamémxdat pyeziomi al masé i-in bekleti
kal eptan -é&kar el-28°Q kd ekri erceecdee kd o ykgeurn h2a2vu zund a,
bakéma beéerakel mékter. 28 g¢é¢negn sonunda numune|
vézeyigzpetegms z ve kuru ol maséna di kkat edilip
206 106 g°re basén- testine tabi tutul an numune
%506 nin czerindeki bir y ¢k alténda i ken bet
okunmuktur . Presten numunenin bu sé-rama dej e
okunmuktur .

3 Sonu- ve ¥neriler

31-Sonu-

Deney sérasénda el de edilen sé-rama (R) dejer
dejerleri araetodakigrbhfkklegr el zilmixktir.

Fc
" et
] Dmax=25 W/C =0.40
/ s
60 .

50

40

4

1 /|
' d

30
20 25 30 35 40 45 50 55

kekil 1.1 Sé-rama dejgrair aseéR)dakiil e | bakeéer-1)
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Fc
70 | B Dmax=16 W/C =0.45
[ B Dmax=20 W/C =0.45
bl [ Dmax=25 WIC =0.45
J [ Dmax=32 WIC =0.45
| / 28 GONLOK
[T
60 i
y
|
v
50
{ /
A
4
40 ' /
paRaap
| A
1
Vi l
‘ R

30
20 25 30 35 40 45 50 55

kekil 1.2 Sé-rama del})earrias(é nRd)ak ii liel ibkaksié(n2-)
Fc
70 | B Dmax=16 W/C =0.50
| I Dmax=20 W/C =0.50
Ly 4 s Dmax=25 W/C =0.50
NI / /i1l Dmax=32 W 050
60 ;
T
LA
50 it ,/
AL
‘ 7
so HHHEAHDL
il /
_;rf/},.‘
1 !11
30 A '/? i w
20 25 30 35 40 45 50 55
kekil 1.3 Sé-rama delp)earias(é nRl)akii liel ibkaksié(n3-)
Bu grafiklerden anl akél acajé& gibi s)eSu/r ama dej
¢i mento ae&manjéllaaralkd deji kmektedir. El de edil en
basén- dayanémeé, bu vyventembu&l| a% t&r i¢bzaetrsi énzd e
belirlenebilmektedir e k i | 1.1, Kekil 1.2, kekil 1.3
¥zelli kle deprem b°l gel eri dekenegl deg] ¢nde, y &
basén- dayanéménén saptanmasé °©°nem ar z et mekt
dayanémé tespiti pratik, ekonomik ve hasarseéez ol
Yapéelan -al éxkxma da, ger i sé-rama dejerl eri i | €
farkl él ékl ar g°zlemlenmiktir.séBhu fdaarykaén ébmeél naerka s
il kKki oyl belirleyerek d¢zeltme katsayéséné bel
d¢zeltme katsayéesé 0.8 olarak bulunmuktur. Bu
sonu-lareée ile sé-Irdaemaediefemib&kuédnanddpam&mede] e
ve sonu-larén % 95 in ¢zerinde uyuktuju g°zl eml
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kekiTBdtomun Kérélma Y¢gzeyi

Beton kérélma y¢gzeyl incelendijinde keéreéel may:
-iment o i matdraiykasniéenméné Kkaybet mesi )k ealkei)l 8ulk.id i ol
ger¢é¢negm tipik bir Féerat agregasé kullaneéel ar ak
betonl arda, betondaki kér él manéMaalesgf bieagga Kk ér € | me
hal en beton ¢retiminde yaygén ol arak kull anél m
bekl enil en davranéké sergileyememesinin ana ne:i

betonl ardeéer .

322¥neriler

Mevcut yapél akaraot- okl esnaayréadka v e kar ot al eénan

okumal aré vyapélarak aradaki i li kkinin belirler
arakteér el mal edér .
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