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PROCEEDINGS/BKLDKRKLER

Application of Sentinel Remote Sensning Mission for Modeling Surface Changes
in Open Cast Mining

Jaroslaw Waj&, Wojciech Milczarek Damian Kasza

ABSTRACT

In the presented work a highresolution of active and passive remote sensors were used for th
monitoring of surface changes. The main aim of this work was to determine the values

pseudovertical movementsA O x Al 1 AO 1T AT A AT OAO AEAT CAO
Pit Mine (Central Poland, Europe).

The developed methodology was matched to the specifics of a lignite open cast mine, whi
surface continuously changes within the time. The research parff the dissertation presents
the model of remote sensors data integration from Sentinel mission. The main goal of tl
research was to process the time series of Senting@A/1B SAR data. The Small Baseline InSA
approach was chosen for data processing. Thesults of SBINSAR processing were integrate
with passive remote sensing data. For this purpose, the Sentir2imultispectral imagery was
used as an independent source of data to determine the land cover changes of the mining a
Processing of the spectl index of areas not covered by vegetation (bare soil inde
estimation;BSI) resulted in the construction of a mask identifying regions strongly reflecting
SAR signals. The final result was a map of cumulative uplifted and subsided areas foryear

period as well as mean velocity of the pseudeertical changes in the Line Of Sight (LOS
direction.

The BSISBAS approach allows to detect the mean trend of surface changes in the study a
Application of the Sentinel 1 and 2 satellite missions in this metidology allows for a
continuous monitoring of the openpitmine area in 6-day intervals. An attempt to examine the
internal quality control of the estimated subsidence was also undertaken. The obtained resul
show that the LOS measurement noise does not®A AA muom 1 &£ O O1 &£
A OACAOAOGEIT Ai ®6A0Q AT A mpm i1 @& O OEA Ac
The developed model provides information on the surface changes with a smaller accuracy th
the available classical geodetic surveying tbmiques. However, the advantage of this study wa
a high time resolution of the final results and coverage of the entire mining area (~700 kin

The obtained maps of surface changes based on remote sensing data may constitute models
operational purposes.

Keywords: SentinellA/1B, Sentinel2a/2B, data fusion, INSARBBAS, subsidence

* Jaroslaw WajsWroclaw University of Science and Technologyroclaw, Poland jaroslaw.wajs@pwr.edu.pl.

1 Jaroslaw WajsWroclaw University of Science and Technology, Wroclaw, Polarjdroslaw.wajs@pwr.edu.pl

2 Wojciech Milczarek, Wroclaw University of Science and Technology, Wroclaw, Poland,
wojciech.milczarek@pwr.edu.pl

3 Damian KaszaWroclaw University of Science and Technology, Wroclaw, Polandamian.kasza@pwr.edu.pl
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3AT OET Al ¢! 7" B5UAO -EAGIITER I"A0 K AKIEA 4"AG
Zaman Serisi Analizi

/ UA " OO0A®I 1 EA&I12Kazinierz Becek

v . %4

I OAUE EOOiI 6i OA EOI 1 Al aiag j,5,#Q EAT O1 Ahi
AEO hAEEI AR CAOe¢AEI AhOEOEI Al AAEgE AQGOOI 1 ¢
DOT Al AiTAO OAOai AT AT1 AOalal AAAAIIIAAOaf, |
I O AT 0al a0l AOagl AAEE AAgEREEI EEI AO EI A T¢C
UAI ATA AAesiag 11 AOAE EgUI A AAgERI AEGAAEOD
EOIT AT al AOAE CEUI Ai 1l Al XAGEI AEADAABES8 EOOI 6.
ATTEE AEI CAOETAA EOIT AT gl Al OAOal AOAUE
UAT AT OAl eEUITI Ol i eA OAEED 3A1T OET Al ¢ CE!
Al Ael AT1 gh0ag 08 ADAT OEDIAT OiqIADE @WRI EOI E AE
CEOiIiTOI1AO ATATEU AAEI T EhROEOS

5UAEOAT Al cal AT A EIA AOAUE EOOI 6i AAITEO
AAEAOAT OAEI AOg 1T AAATEUI A AO & Al gh llidedeA aradif
EOOI O0i Oi oi AT AT 11 AOAE AAT EOI AT T Ehh €Al g
AO OAEOEO OAAAEAI AOA AihAl OAOEI AO UAI Al
EUT EOAT EE OAOEI AOET AAEFEE ARMCERIEA Ohh EASH TEQ AA A
CEAE AAOOAEI AUEAE AEI CEI AOI A U1 00i1 AT 1 agh¢(
' EOiI T Oi AT Al EUET AAh AEOEE EOOI Oi Ui g0bi10
EQI 1 AT gl AT . $6) j.100i Al EUA %AEI hEBDa @4 0EA
EeET OAT gl 1 AT AT ATl ATA AEO .$6) AAg AoiAOE
ARgEREI T AO AegEéA CEUIAITATIEROEO8 "O &
Oal gkl AOgT A EI1 EREET eéMll gOAADAREGOET OAED
AAT EOT ATT AGETE AT A Al il aghbgq038

Anahtar Kelimeler: : AT AT 3 AOEOE !1 Al EUEh ! OAUE EOOI

I UA " 0O0AG 1EGITd :11COI Adkiogliojabukch@umBAAOES -1 EOAOOEOAOER
1/ UA " OOAO !'ECIi I d :11cCOl Apekogltioyabukcl@gmeskdhOEO - T EOAOOEOAOGEN
¢ OI A A akgtio@diaionvAAOEO - T EOAOOEOAOQEN
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|
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' EOEHh

5UAEOAT 11 Cal Al Ah EB&AHRI EEARE ADEGBIEI BAN GAeORA OAT AAE
ET AAT AT AT AO 1 UAOET A AAEA FEAUI A AOAhROgOi A UADg
CEUI AT T ATT AGER OO OA EAOA EEOI EIl EgE ETAAI Al Al AOE
sonucu mJAAT A CAT AT AAgEREEI EEI AOE EUI Al AE EéET Ol
AART AT 1 ah0ag0 j$T eATh ¢mmyQs

5UAEOQOAT 11 cal AT AR TAOTA EIA AEO OAIAO 111 AEOgU

i

OEOOAI 1 AO OAOAZal AAT Al CQA Add4 BRAOAQI A1 GAT Al AUA ARA
Ualal AA 7EI ABO 7O0ECEO OAOAZal AAT AEO O&AE EOI I /
sAEEIE EI A AARI AUAT OUAEOA EAIAC aAl AT AR Adl o usxU Al | KaAl
1 .$314 OUADQDT B0 AEORAAAOAT AOI ER OR. Ugdkthni 1 1 UA

Al Cal Al ARA OUAOGI AO | UAOET AA OARal Al Al Cal AUgha
Al al i AEOAAaO8 S5UAEOAT AicCal Al A OEOOAI T AOET AA E

elekromAT UAOEE AT AOEEAEO8 5UAOI AO OAUA EAOA AOAeil A

OA EleiilAOAA A1 AEOGOT I AT UAOEE AT AOEEAAT UAOAOI Al
56 AEI AO EqU Ui EOAEI EE OA UET EITTO0OTI1i OA#al AUAAEI
) 881 TUA GCAOADaEAGATAI Ol s OAEg OAETTITEEOET ET AT ¢

cmmpQs "O1 0 Al AEOOI | AT UAOGEE ODPAEOGOOI 61 CEUI A Al C
OA &Alahi Al AO OAEED AOMSE GEDBI a)h)i i1 DB UA ADA WA ity
EAUAT Aasa Uall AO 111 OROOOR AO OAEITI1TEEIEI DOA
EaUal EOAGE EAOA A& Oi sOAA AOah OUAO CEOI 1 0i1 AOE
CET AAOEI | £RMOEM®E] 62 AUt UAEEDRADE OA [ EEOI AAl CA
CEUI Al OAET I 11 EEI AOE EOI 1Al all AUA AARI Al ahOgO¢
AET AT A OAOOI AOS

AT AOAOG AOGCITEI AiTUA UEOITCAIE SUAEOGAT 11cCal Al
Ai1TODAUAUET ET OEOOAI AGEE OA O OABAEOICEUDBABAGOS A(
AUl a UAT AT AA AEEEOAI OAOE ERIAIA OAETEE]I AOET ET

ETAAOI EE AOI EROEO8 ' iTiliUA EAAAOA LAl AROEDEN AT OE
OA UAI AT OAl GEUI1i0IliE AOOah CEOOAOI EROEO8 ! 1 AA
Ui EOAE T AIEUAOGI AOIA EOI 1Al akal AOA 0@ Giul AGa A
CEOITOi1 AOET ET ODAEOOAI OAI UAAGA OAUT & EWAN ATOA A gil A
AOEREI AAEI I AGE TAAATEUI A AO &Alahi AAA OAOAEE AAI

Materyal ve Metot

AT EE "OO00A RAEEO [ AOEAUEIET oc EI EOUAUE] AAR
EEOZAUE EaUaOal AA EOOKDHI BRDIORI8 - EDICAGA "I EIAGA G
OaAAER Eahl AOa Of sOE AEO EAOA EAEEI AEO8 %l &7 E
+ahl AOg AOEEAA] &1 E EAO UAsAasaq EAIAA CililiUAA
AT Al -1 Al ODRBET AAEI Al cmpx UalalA AEO OgAAEl gt
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Temperature
30 I"' -
25 | Ilpl'l ||JI-'|I‘I”.I"I1||I|”‘AV [ 1 hf\.h -
5 m Wl
20 il w .}I| W,
£ mﬂ ATLRA WM
Easp I : m 1
ém f1| ,||JM||I1J|;JM\{ . ||‘|\‘||ﬁ i
£ l wiviall uhw"ﬁ
sk J W ]
0r l|n\ T
] 01.01.17 I I 01,0'4,1?I I 01,0I?‘1? I I 01,1I0‘1? I I 01,0I1.18
Months
kekiGenmll.i k g¢nl ¢k sécakl ék dejerl eri
Bur sa, tarem ¢r¢éenl eri yeti Ktiri ciBursgGenide T¢r |
bl gesi nde ngera-reekm efkatailriiyleet | er i , b°l genin ek
bir yeri vardér. T¢grkiye Kstatisti k Kurumu (
arazi si olarak kullanéelan alan 104353 dekar
crmd er i el e al éndeéjénda %l czeri cretim ger
czeridir.
Tablol.En -ok yetiktirilen tarém ¢r¢gnl e

fr¢egnl e Yeéel Dekar Y¢zde

Arpa 2017 1848 1.77

Buj day 2017 10339 9.91

keftal 2017 1316 1.26

Zeytin 2017 81761 78.35
331 a /& AT AgO0i An AEOéi E AEOEDI ETAA EOI 1 AT gl AT AE«
Ehi Ai ET AR Ai Aeh CEOIT0I AREE Oiil DEEOAITAOCE 1 Of]
AOAi AEOg 08 !'T AAEh OAl qUAADagA EAODAOAQHEE AAIEE O E
11 AUAAEI EO8 " O AOOOiIi AAh UAI Oagi A AAgAOI AOE UAE:
EAOahOg031 AAEITEO8 "O éAiaghi AAA OAOal OAI AOAUEI
OAT i 1 AT AT OREOZOAARDI BAI AT A AAgl g AARgEhEI .$6)
UET OAT Oaqlag&l AT AgOi A EAUT AEl 3 EAOghagEl gEl AOgl EI
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SRAtSY YIE RSESNISNI ASySt 2t N1 uwodr aradayl 3INGS,

2f Rdz€dz GSALAG SRAE YAGAPANKT FRAN o @NDIS Y3+ b NI R PE PN

aSYo2ft SNRA YAY @S YI1aAYdzy b5+L RSESNISNRYA (SY:
311 0¢

"O ¢Alaghi AAA " OOO0A ' Ai1TEE AEI CAOET AAE OAoajOAi

EITA ETAATATI EnOEO8 Al"Dh IEATTAGA AETUAME AT AgEhe ET AAR A O/

UAIT AT OAI ARgEhEI 1 A0 Ogl g&l Al AgOi A EhIAIE o1 1 ¢

EhRhT1 Ai 1 AOET AAh EOI 1 AT a1 Al Oal g £l AT AgOi A UET OAI I
getirmektedir. Bu dezavd OAEg 1T OOAAAT EAI AgOi AE AAgl Ah AAIT E(
OAT g1 1 AUAT OAEOGEO OAAAEAT AO 11 06h00001I AOAENR oii
OAOEIT AOET AAT UAIT AT A AAglag AAgEHREI 1T AO EOAAT ATI Eh
OagDARE TiTEITAI Oq

1 vIAAIEEIE 11AOAE cnpx UalalA AEO AUlaE 3ATC
EOI T AT g1l AOGAE po AAAO .$6) CEOITOI 60i Al AA AAE
1 6Ah '+ OAAT OA 2AA AAT Al AOg EOI 1 Al g1 AOAE Al o
$i gAl  OATGEIIEAOCEIQIAOET AAT OAOgi Al AT1 Abg A
i1 O0hOOO00I i OhOOOs8
.$6) CEOIiTOi 1 AOETET O0O2A006A0 O O0TET OG6 AETI hi
(AO AEO .$6) CEOIiTOi 0ih OAOgi AOAUEOE 11 AOAE
EUIEOAIEE GAOHITAGEABU A OMAG ATT EROEOS
a AEEI ¢86AA CEOiIi 1 Aigi 1 UAOA .$6) AAgAOl AOE 1 EOAI
(AUEOAT Augi AA EOA AEOAAT Aihih OAOAg08 " Ol O I
CEAE OAOai 1 0i11 MORITEITT OROMOAA AlA3 TUADARUEB®IT O 111 Al:
OAEOAOAAT A09qh,QEOqAOAy,TOpAJAiAH.gq),AAzAOlAQ
AAhl gAA TAAATE EOA OI bl Ai OAOgi Al AT1 AOgl gl UAI
+AOgil KAOBRT KMAOET ET OI PI ATT1 AbGg 11 AAEI EOS8
+AUT AEg A
52€Ly o6wnnyo T FlaGry 1E3PEFYlF £SNAESNAR TS YPeP

PEFocel P mWYSEEWN fAdlya GSTAZ | PERPI ¢STyAl «yA(g
YIE @1l 2€tdzz ¢X wnnyad3det HYHWGHNP IRINRE W2 0 fOSNRE o6& &F

[A&dlya t NRPAINIYPE DSol So

' a HAAMZ Q! TF1aFy 'E3IPEEYE ¢S1TYAL1ESNR YdAf £ yPE I
I ATYSGt SNA DSySt aNRNNI NE N MerktiNikira. S {dz YI &yl 1

URL1 <https://docplayer.biz.tr/1351293Wydugoruntulerive-kullanimalanlari.html, Last Visit:
06.04.2019.

URL2 <https://science.nasa.gov/missions/tires Last Visit: 06.04.2019.
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3AT Al +i OA 6AOEI AOE EI A &i Oi COA

Can Atalay’, Muhammet FatihKa?, 51 OO0 ' 1 1 A%H- GAIAA HAIEEO O O

V. %4

Structure-from-motion (SfM) teknigE T E  E O1 Al kAmallyétli difitdl fotogrametri, dijital
kamera kullanan hemen hemenherkesin fiziksel ortaman yogun nokta bulutu modelleri
olufturmasangi i | Ei 1 h&®x1 ilagl AAER 11 AAT | OdaflEah &ekimi «
EAUT AET1 AOa ©0al aOia 11 A1 A oldlard Birl sérd iok&bilirE Bul
éaldma, sanalk OAT AO | UAGEIAGAEI'ITH QUIAEOAE @&EUI T I
CEOIi T Oi 1 AOETE OA OI EAE CEOiI10i1 AOE EOI 1T AI
modelleri olufturmada kullanmanan uygulanabilirligini incelemfOE 08 o | T &R
Zonguldak Gazipha caddesine ait sokak i nti lerinden yararlangme&hOA * 11 C1 A
tescilli model olarak A1 U A & 1 hghrindeRi Ea®hA alanlar kullandmdtg. Elde edilen
i TAATT AOET CEOOAI EAOhagil AhOgq Ol Al Aénegrasiou
OAgi AT i gh0a08

Anahtar Kelimeler: Structure-from-l T OET T h 3 AT Al +i OAh $ECEO

“Can Atalay: " %-

1Can Atalay: " %-

2 Muhammet Fatih Kur:: " 9%-

351 00 'i1A§ 3AWBAOAEE
- 00i 1 @i:h"OBO
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/| Al EE OA . AAEO '1EI 'AT i AOOEI AOET A 3
- OAOEI E
3AT EE Y&I OAE' | 1 AHhcasskamhA OAEE
vV . %4
"iTi1TiUAAR EgqUig TiZ0h AOOghagli gl AEO OI1 (
"O1 OT1T A AEOI EEOA OI POAE 1 i1 EEUAOCETET ETAI
CAOAEI EIl EgE OA Ul 00I1-11d8 Al oEQ) AGRE UEAA AsAAGDCRA AN E G
EI A CAOeAEI AhOEOEI i AEOAAEO8 $EgAO AOAUE
EIA EAAAOOOAT EAUgOil AO 11 O60h0OOOOI T AEGOAAG O
Eg Og Ol Di AOIOGIAOGT OETI AOgl [ AOGAOO AOAUE UET A
OAOEI T EIEgETE UEOEOI AUA AAhi Ai gh0g 08 v UA
AETI CA1 AOAA AET AEOI AT E OA EAOERI AT E UADal
parOAT 1 AO AOAAgi ageaUl A EAUg01 AOgl OOOOI AD«
Ai hi Oi 1 AARAgE O1 00T &6 AAh CEOOAOI EROGEO8 " (
OAOEOET ET CAOAEI EI EgE EAOhal gUA & glEQ AIEIOAM
£l O1T COAI AGOEh o OAOE i OAOEI ET AA AEAEOQOE A
£l O1T COAI AGOETET EOI1 AT g1l Al AT1 AOg OA TA
DOl EAT AOET AA A1 Ol gE 11 A&hE EOIIT AT g1 AAET EC

Anahtar Kelimeler: Oblik, Nadir, Digital Fotogrametri, 3B Model

N

q . n %_
3AA§AOAEEq, D" %-

H o1 w
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-
O m
O
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I
[a=2r=x
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KAT AEEAPDAEE | OACA A ACHEAUEDGON OAT 9 AR g

&AOT AGg EI A 300AOECOAZEEOE | +

ArzuERTOP9 AR'E-1 9 - + - 28l KYEEAGh ! (, IKIdIK®+! , Kd K %+

v . %4
'O Al ghi AR 4-"d4alt+ K!9$!"' ppoe9utp 11810
UAUAOaT Ui EOAE 1T EOAT O OAU eé&Al ghi AOaiLapsekt
AOAOal AA UIGAEI DURIVEDODAAT UARIT g & EfésiferidinA
OA@iI 11T EER OOOAOECOAZEE OA OAEITIITEE EU!/
OOOAOECOAZLZE EAOEOE j3A0gUAOI AOh 51 OOAAU
OAOGEUAI AOAAT 11 AAEI AEgET AA  Adntblojik <edimaktolofikive
OOOAOECOAALZEE OAOEI AOA CEOA ETAAI AT AT EOOE
AET AT ET OAOl awag CEUIAITATI EROEO8 KAl ghi A
AAEEI h o1 Pl Al pnijAAQA”G“Tébé OROup AE«
Oi Ol AOE 1 EOAOAOI OAARAEE UATE OA@i 111 EE Oal ¢
AOiI 01 AOOOI AOAE OATai 1 Aliagh OA OEOOAI AOGEE
moluOE Oi O AOE | UAOET AA OAAITTIEE AT AIEUI A

Ahagli Ah OAhagii Ah 1T OOAI OAI AOEEIAO CEAE A
ARgEREI T AO AEOAEOI AOEUI A EAOhadAhDADRY I aif
' EAATEU EEEATIE Oi Ol AOAAT 11 0hi AEOAAg038

bilinen Conussp., Variaconussp.,MonoplextO0B8 o AAT OAAAAA AEOAO
4EOAT EUAT o EUCI OE B E Eve @éné bldral Eopluluk Andlii, Gr@eleheh
AAOT Al AOal -+ AQDOA RIOAU DPAT AT AT s OAEUAO3g ¢
AAgAOl AT AEOEI AAEI AAAGET E CEOOAOI AEKadxAgaiyed'®

EAOhal AROaOgl AAE] EO AABOBIEAAA£EE EHIAA | GIED]

Al AT1 AOI O1 AT 061 0i1 Al ¢ UE Uitk feticubam | AAT
AEEEAOE ¢éAEI AEOA R0 splendidaOdyclopeAnigintng DoAfes lacteus
Mytilaster lineatusOi O1 AOE AEOAUOAI Al 11 OE AeaOal AAT

EEE OAOEUAAA ' EAATEU Oi Ol AOCE EI A AAOAAR

A Ol O i (reiéséra polymorphae Dreissena bugens€ EAE Q8 " O Al A |
OAEITTITEE ETAAI Al A1l AOAAh AOT1 AOagl AOI O1 AC
ETAA 1T O0OAi g1 bDi1 Ol EAOPEE OEOOAI ET AOEEOE

e Al ghi AT AO DPAT AT T OOAIT OAT A Gdyomérik Atbialeindirnie Aile /

AOOAUI g EUI OT B OAOEI AOET UIT OOi 1 ATi1 AGg 114
Anahtar Kelimeler: ' Ae¢ +O0OAO0AOT Adh ' " - AOi AOAh 40A
Paleoekoloji, Tafonomi.

1 OUO %00iI bgq : 11 CcOI AAE atzieitod94@hothibkcbnE O - T EOAOOEOAOENR

LArzu Ertop: ZonguldA E " 1 1 AT O %A A &#étop-94@Ehotda).cobm O A O E h

2YhEPi "1 Uil Ei AOEéd : 11 cOi A Adtzuettdp.bsddhdmaicbA OEO -1 EOAOOEOAOENR
3.8 #EEAO '1 6E&8AEJ oOnki diedk@padeduti EOAOOEOAOGER A

41T UA 4l eEe@EEAT A -mdlbdtkdd@EadROE h A
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YEOAE +AOKI®iall GOET 3A0AAOO "AOal é $

-AEI AO 1B BAEI FWABEOg & AGOE KADAO

V. %4
. AUa & UATEI 1 AOET EEIUAOAI UET OATT1AO EIA EU
,Eo@OAO|QAA UAPagl AT éAl aghi Al AOh EEI T E UAI EI
CEOOAOI EROEODS

"O eAlghi AAA EEOAAETe ARALAT F£iGEITA ORMARATD FAIAK
EEITE UAIET j AATOITEOQ OA EEOAe AAOEI g 1 OAT I
ETAAT ATT AGE E€¢ET mnh x OA c¢cy¢ cil Ei O Oi OAOEI
EEIETA OATgi 1 Ai A AAT AUl AOE j EUCIT AgaOl gEh
AAT Aul AOCET AAT OIT 1T OA TPOEI Oi OO EeAOEgE OA |
OOAT AAOO EIT I PAEOGEUITT AAT AUET UED3IEEd EOEDS T D
EAUg Ol ATi gh0g08 +i O Oi OAGE 111 AUAT EAOaghal i
AAETI AGET AEEOAT OI 1T OAR 1011 AGEE EITT OO0ITT1i OA
%l AA AAEI Al ©BET OADAOAELGDANT T AOAE EOI 1 Al gl /
I OAT AA A0OOO3OAgesgq CEOITiihOiO8 m Ccil Ei O Ol
EAOEqOqU AAT OiTEOEI OAOAAOGO AAOqTe AAUAARIT @
AAGal e AAUAT qi g AOOI gh O%®naq ol xUi B0 AAE OA ABRAG agf
i1TAl gT AA CEOiliihodi 08

Anahtar Kelimeler" AT O1T T EOh +EOAéh +i O 31 OAOER 3A0OAAOO " A«

31 00106 9AUAODG : 11 cOi AAemrahdagli@bebln.cetrAOES - T EOAOOEOAOGER

1- AEI AO ' EEZL di EREEq : 11 COrhakifflikik@miKarddnmas.ethtrA OEO - T EOAOOEOAOEHR
2%l OAE $Aglad :1 T(;Ol A A E entrahdagi@i@un%duhk OEO - T EOAOOEOAOER

svi AO &AOOE KADPAOG : 11 cOi Acképar@beunfellu®r AAOEO -1 EOAOOEOAOGENR
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' EOEN
$1i 1T UAAA EaqUI A AOOAT 11 £Z#OA DAOAIT Al 11 AOAE AOOAI
Aé g O0al AAT EAUT AEI AO Eq0301l 3A308 dEOEUAél AOal Ci

,,,,,,,,,,

CAT AT ET AA CAOAEOGETEI T AOA UETAhBEOBADADPAMIAAILI AT 1 ¢
Al AT1 AOgl AUAT T AOGal AAT AT 1 AUg UAUag & UAIETTAO i UAC
AOOOI AA UATET EUEI AhRhOGEOI A ETTO6001T 61 ETAIE AO0OI g
EAOhal AhagEAgAaRAARADAKAT ETAA o AAOEI g OAeAT AE 1/
AAREA AEO UAO OAGEIEh EEET AEOE UAUg A& UAIETET EAI /
UAT ETET EUEI AhRhOEOEI I AGEAEO8 " O HIOOOI AFA  WHIN EA i1 AEX
UAT ETT1 AOE EUEI AhOEOI AE EeéET @&AhEOIE UEI OGAITAO i
EUETI AhROEOI A UET OAi 1 AOE EOI 1 AT g1 i AEOAAZ08

"O &Alaghi A EADPOAIi gl AA EEI UAOAI EUEI AhOEOIih UET O/
AAEI T EROEOS

1 AHBOAAE i EEOAOagh A
\l AO OAOEI I EhOEOS8 o))
o EEOAe EeAOAT EAO3a
x EEOAée EeAOAT EAO3g

'U"U'>_'

OAhOg Ol A 1T AT UAT AGE 11 AOAE Ui
OE KAIGAJ 036 AIAOTA E&IGOT 1A8 = 8K ARG
i AT UAT ATET OAI T AATA e€Abag mnhmnyxuv 11 )
numunesi Zonguldak" | 1 AAOEO -1 EOAOOEOAOGE : Al
OAlallAﬁmleElA j EUCI1T AgagOlgEh EEAOIITAOD
00001 IvihAXCcEET A 1T 01 60T ATET EUCIT AgaOlagal
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E
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AAgalgiag AAI EOI AT i Eh OEsOmicusddPiai 1 EATE TE BPA Qli pl MAGBAO EA AH E
olarak EAOA DI /8l i$aAEG\g @1 1T OA UADPal AT EgqOAl 1 EI EOI AOE A
i1 AOAE AOI ADOi AAoAO DBEORET BPI AOOEOE OAIvETd ICEMORIOD Ejl
01 AOGOEE T1EIEO AAgAOE ocuv 11 AOAE OAOPEO AAEI T EROEO
j53#3Q CEOA & All A aAGDaAHEIarq ®afleegsigon Beneyi smucunda numunenin
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3AOAAOO "AOal e $ATAUE

Kohezyi T1 O UAI 1 AOAA UADQIAI OAOAAOGO AAOGagil & MAT AUE’
FpY OOAHWWGNMWWNEﬁOEOS O AAT AU EIT A UAITETT AOA A
AAgAOE AAI EQORARRAEBOAMAMEORE ¢ AAT AU DI EeXEITAOEABGDACG
ET i DAEOEO AEEDIi Ala EOI 1 Al gl igahb®a08 di CEI E AEEDPI Al
OA 1T 0i 6T A eagEAOI A Ai UAT AgET AAT 11 Ohi AEOAAg 08 vi AA
I DOEI O OO EeAOBgDBBABAOREADADOHOERI aBAO UAOET A AREC(
EhT AT E  OAIT Al 1 AT AgEOAIT Ol T OA 10i 01T ATAO (AOOAOA
OgEqhb0g031i3h0308 6000h OAUg0g EAO OAAAEAUXN pmn O
OO0Oh OAeEI T ACGETET 1T AAATER OOAT AAOO ET I PAEOEUITT A
EICEIE AAT AUAAEE Ul g0l 1 OE AAgAOET A UAEal AEO AA
i EEOAOAA 1001 61 A OAOAUEAA OAIOCDAI AOAGT KT [ AODAHHAODE
Al UAT AgET A ET 101 AOAE 63 EA0031 1 agh0qg08 KagEAOOgil AT 1
di CETE eAlghi AAA OAOAAOO AAOal ¢ AATHAMEEER EEI @ahOXO
aitil 1 AT1 AOh 1061 61 A EAUg01 AT g0 EAUg01 ATT AUh x OA cu
EADPI AT abh AAOEEAOEOAA Ei Ol AT AEEOAT O1 1 OA AAT AUA O
11 AGag EeEl AEOAEOEIElI @AIIAT AR BAUDa @d OAABLOa | EAT
EAUg Ol AT AOAE 1 OOA1T AT A AAgAOI AO OAOPEO AAEI T EhOQEOS
311 0¢e
9APagl AT OAOAAOGO AAOGail e AATAUI AOET AAT Al AA AAEI A
1 61 O1 AGET A AEO OAOAAOO AAOGgi & AAUAT aiag cpwhye EO,
AAUAT gi T3 A0OOgq0i gh0a08 +|0E@E®Aé§EﬁA¢ﬁTprAﬁO@ﬁh
EAOEgOgh AAUATagiag P wnhoc 1T OAT gl AA AOOOquqﬁOaOS
Aeil Al gh0g08 wl Ui EOAE AAUAT gi A0OOagha x, ET A1 O E.
AAUAT g1 gETAAUADET EDgE | EARAEOKOAADE AgliBahi Al BOAA
Oi OAOE AOOOgEeé A OAOAAOO AAOgi e AAUAT gi 1 AOgl AA AO
AAGgi e AAUATaiag cy CilTiiE EIO OmOKOET EA Od¢ ¢ 1 AAd OF
UAEI AhgE b ouhymnm 1T OAT gT AA AOOah CEOOAOI EROEO8 +1i O
OAOAAOGO AAOGai e AAUAT ai gl AA AAI EOCET AOOghi AO CEUI
ET Al O EAOg MOAIOEANAOESAA CAO& AEI Ahi EROEO8 ¢y Cil EI
i 11 AGgl gl TAAATE EOAh EEI EI A EEOAe AOAOal AA C/
AOI OT i AGaAg 08 +AOAUT 11 AOg 'ATAl -1 Al 0 AiODI ADAOK &4 1A
CEOA UI1 AT1CcOOOT AA |1 060 UAbPg OAAAT gl AA EOI T AT gl
AAUAT gl a1 al ATt withouot EQRAI 111 AOGg CAOAEOEgE AAlI EOC
AAOGal é AAUAT ai 1 AOag E]T KR, BAL (B3E 46EPak Ve B7L0647,06 URmukbdiuTt
EAOghail AGgl EICEIE hAOOg OAgi AAgwg CEOI 11 AEOGAAEQ
EOA opyhxw EOA AAgAOE EI A UI1T AiT1cOOOT AA i 0P UADg
i 11T AARgog ATl Ahagl i AEOAAgO8
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%l AA AAET AT O110él AOAAT T POEI Oi EEOAé E&eAOEgET EI

CEOI T Al gi CEAE P udOAT AMEG, 14A UA AU AIE] 1A4 TAAA EEEDAIEA C

Uil Aei ATl AEOAAg 08 " O O11 OAA AATUAO O1106é1 A0 1 EOAC
+EOAe EI AGAOGE EI A AATOITEO 10i O1T AGET AAEE Al hi OEI A
OEIl EEA EEACAMARARO g EAIIGREUBEOAEUI 11 AOgl gl OAAEOEUIT,
i1 O0hi AEOAAaO ruy8 "O OAUARAA DAOOEEiI 11 AO AOAOal A

a &

1
al AA
OAOAAOGO AAOCal e AAUAT aiaqiagl AOOI AOGgl A UWIT UA&IAAOES
AAUAT gi AOOah 1T OAT gl AA AOEEIE T1T1i0h06060O8 cquy cCil
OAOAAOO AAOGail é& AAUAT aiaglagl UAEI AhgE thu EAOgl A &
1T Al EEOAAET AOEEOET EAQEDORORAEDRNEOBAHEGAAAEAOEES
UAT ET1 AOA AEO AAUAT gl EUAITEEI AOE A0O0OOg0al AAEI EOS

+AUT AE€A
[1] ASTM D2166/D216& dStaindard Test Methofbr Unconfined Compression Strength of Cohesive

{ 2 A Anaual Book of ASTM Standar2i316.

[2] A. S. MuntoharA. Widianti, E. Hartono, and W. Dian&Engineering Properties of Silty Soil Stabilized
with Lime and Rice Husk Ash and Reinforcedith Waste Plastic Fibet' Journal of Materials in Civil
Engineering25, no. 9, (2013): 12661270.
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'l OAOT AOEZ %l AOEE +AUT Agadq OAIl /

'l DAG/ ' ©OD g! AACGH 1AIEA®D EBBOED. FOFHEBDEAT |1 Aé
vV . %4

0AT AGn AT Ai OOOEUAT OA OAOai OAl 1 0i1T AOgEIl AO
OgEaghOgqOgqii AOGg EhI Ai 1 AOE OI 101 AA Al AA AAEI /
OAT gi 1 AT1 AEOAAg08 -1 EAI EUAR3RRAPEEO | OAO4REA
i ETUlT T O11 AEOAOa1 AAAgO OA AO AOag El AOARAAAg O
EAUI Agg A0l DIOBIAKR8Ual 1 gE AT Al 00d 8 OAICOAM BIARDO
Adi 01 ADAAd8OAOET AOI AOGal AA T OOAUA eaEAT OAIl Ah
OAAAD 111 AEOAA308 "O AOgElI AOgl DPAITAO EAIE
potansiyele sale® 11 AOgO1 O CEOOAOI AEOQAAEO8 O0AT AO i
I11 AbguUl A AEOI EEOA EUE UATIT A EUAIITE@gER Ui EO.
AbOawal gl AA AU égEi AOg OAUAOET Aplir (MEOAAO" A AX
Adl O A8 A%e®d AOAAN OT AAT AOAAh EAI T OEEAAO EAUATI
Al AT a1l ARTWAELAOGE 11 AOAE EOI 1T AT a1l AAET T AEOAAEO
OAOuUh OAI EU OA ETT AU AADPI 1T AT AAEI EO 11 AT EOI I

|
'O e Al A iAMIagli DAT AO 1 Al UAT AGET ET Al OAOT AGEE
EAOg Ol AOgi i AGgh AbOgE [ Al UAI A EAUIT AEIl AOgli aU
UAPal i AGag OA AO [ AEOGAOI A DPAIT AO i OAIOKI EAIEA
OAET EgET ER EOI 1 AT i Al ATl AOglag OA AEITITE |

i OAOEI AEEAUail al OAOAOaiala EADOAI AEOAA OB
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" EOEh
0Al AOGN Al Al OOOEUAI OA O0AOai OAI i 0ii AOati Adalal
GakahOaOaliAOGa ERI Ail AOE Oii 01 AA Al AA AAEI Al OA
OAT ail 1l Al T AEOAAR OB
0AI AO OEUI i E AT IEAN a00A A gA GO B CEAGEEFA QU GOEAAE AT 1 Ai 1 AOal

EOAN Eisit OFEIETIAEOEE AEO (Al Od A DIALAE DO A IO a T AKA O
i1TATR OaEahOaOaliahn OAI ARR 1 AOT Ui 4 CAEAOASE AlAkA
EAAGEI AOg CEAE AigAl 10i1 OA AOaEiSAOARA AATARI EA
EGI i Al al AAEI AAAE EATT AAAA &1 E1 OsO AAEaial AAT Al
UAEa Ol ADAa 08 (AO OIUBA eMEED ARGAED AR FATIFA UIOR EAAOE
AOGI AE TiTEITAIi 08 0Al AGI AO a0ali A OA EAUOAT UAI I Al
UET OATI 111 AOGalA OAgi Al EOI 1Al ala DAE UAUCal AAgEI

o ABBRAT Aderik ARE

KAl ahil A (AEEal AA "EI CEI AO
| AOT DBA1 AOI ACE 1T AOT EAI T AAAAT AOET A EgqUAOI A 1t EIA
OucOl OA OAOU %EADEGAUBOAORSRIAODALI RIOhCMEDADA Al AEO
AOiI T OEAOA OMETgE GE O EMIORADUT 11 AOagl g1 EgUAT 1T AT 1 AOg UA
kg/MW, fueki E1  x gy ECT-7 OA Al AEOOEEI A 30390i A 1i06uv ECT-
i OAGI AAA DAl AOGA EqUABI Aw AE &G4 C AGAx AORDOGG E HIGKIgg GEaAC
EAOAT T AET EOBQ OBATO0I A EACOA AWDOE g Og1 g1 AEAOEIl g 1 AAAAT AO/
AAOEI g1 gE1l AO CEOOAOI AEOAAEO8 0A1 AO UAEgOal EEI UAO
emisyonvepartEi I OAl gl gi g EI A Eil OA Ai OO& AOagwag AeagOagl
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0AT AOI AO T OGCATEE AgAé AOaEI AOal AAT UADPal AAE]I AAAgI

4AAT TUPBAB T1 AOAE 1é AAAO AEUI Ei O AOAORWAD GRAT AA R
EAT CAOQq OA 1T 0O0i AT DAl AOET EGAT30% 1 E e/Eli g ADD IAIOAT ad AN Al B
| Oi T1 AOETET OAl Ahl AOagAg08 o0A1 AOI AOET EAIT OE AAg

CEOOAOAAEI i AEOAAEOS
"O eARAEDI AAREaO 11 AOAE DPAI AOET EOI 1 Al gig EAEEgl AA

i AEET AT g1 OAOAOaiala EeAOi AEOAAEOS

TablolKAREOI E 0 Aikléki®) 9AEg0g !'T A
Analiz (;renlzin Domates Peleti ie%/tiln A NR S g;rgier
Elementer Analiz (%)
C 46,5 52,3 46,5 39,1
H 6,8 7,6 6,4 6
N 1,9 3.4 0,4 2
S 0 0,074 0 0,14
Cl 0,03 0,12 0,34 1,21
«al LaPt 5 18,4 22,7 194 14,8

Materyal ve Metot

4A0AOgi AA 1101 OAAT OAEOE EA (EA ARgil éal obg UH AAOTAAN BU | AEE CE AKGIT LA
EaUl A eAOEOiIi AEOAAEO8 -1 01T 0O ¢Ci Al vyu 7AO0G6A308

e¢Al ghi AEOAAg O OA AETAT 1T EI AAITEEIE OAAlI AUag AETA
EAT AO1 AOagl AATT TEMOWNEA URA COMEAEAGD | ah AEO T EIT 1 UAOET AA

| UAOET AA AET T AEOA OA EAUT AUA AOal AT OAl Ahag OgEaghoO
UAO AiUI AT ETA GCEOA pqu AgEi 1l E OAAAKRAABGRAEERODI BI A
EAUT AGE OAAAT g EAUT AUA Ai hAl bDA1I AOI AOET E&AOEAA E

pcuv AgEITE 11AOAE OAOAOI ATi gh0g08 4AO0AOgi AA UAD
i ATUAT A T1AOAE 1!)3)8 dnd@) ¢Aiches KADOASGEI'YEREDH GIAET A
ve Akma Mukavemeti Y ¢t p0 & OAéEIEO8 31110 EIii O EeET OAOA

AT TEUAO EAOOAUqO0a EAOAAa UADagliagh OA OEOOAIET AIlTl
OAUT T AT O EAOADPI Ai A1 AOg UADPal AOAE OEOOAI ET AEOET AE
-1 01 001 1 AEOEI Oi AAOEO OAUg0a AAEEEAAA xumnm T11AE
CEOI AUAAAEOEO8 o AEEI ¢06AA ARNOCACE EHIAH ®ROIAIG A BAGAEA A

26



3rd Engineers of Future International Student Symposium N
o8 ' Al AAAgET -1 EATAEOI AOE 510
16-17 May 2019, Zonguldak, Turkey

http://mww.efis.beun.edu.tr

c ARBERI AO - AEET AGE 4A0AOal a

311 0e

0A1 AO UAEg Ol AOGagl A1l ETAITE EUAITEgE EAO3g UAEgOil A
UAEg Ol AOAA UAT T AAAT EAI AAERGI QM A B 1A O gl EO AlTAsA ARG RGO
AAgAO AihAO8 +i1h AOCEIi A AAOAAAOGET A UAEI AhgOOA A
OaEAO OA UATIT A OAOEI ETE Aihi Oi 08 41 OEEUAOAArOI PI A
"O AAgl AT AA 0AT AO UAEg Ol AOgl gl OAOQOEIE Ui EQGAE 111 /
eagEl AEOAAg 08
0A1 AO UAEg Ol AOal AT ETAITE AEgAO EUAITEgE Ei Ei 00

®AEqgO EGAOEgET AA O SATCAUBAURAEINHTADG OAOI T O&EAC
UAgi OOOT A TAAAT 11008 4i OEEUA 1 ETUEO[MAUAOOET ET M
1 Ol T OEAOA EAOaghAl EIi Ei OOh AOGEO UAgi 6O1 AOagT A OAAA
AOAROq Ol ADIAQBAIAKBA CEOA 0AT AOI AO EIi EIi OO EeAOI Al A
OAAAAEUAO OAOI Al AEOA OA AOI 1T OEAOE A& OE1 UAEgOil AO
"O I AEETA CEOIi 1 AAAgE i UAOA ei g0l 1 OEIA EiéiE IEEO/
EvtpE DAI AO 1 AEET AOE 11 AOAE Oalag/&l AT AgOagl AT | AEEI
a0Oal il A EEOEUAAgT g EAOhagl ATl AE 1 UAOA EOI 1 AT g1 AAET AA

+AUT AEéA

[1] vUOi OER (8( 8 Al Energylehpiifative bf éaditufuEah biormadsh potential in
Turkey, Energy Exploration aml Exploitation 24(4-5): 313-330, 2006
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2017),0 s Ae Oi Ol AOEIEA OG®D A OigOAOEIT |

[3] Sungur,B., 41 DAT | a/lUGAA UTBAY A0 UAEaOla UATT A OEOOAIIT A
Al EOUI 1 AéaOal AREAEAREAI ARI ADEBRA-8AD180 v wh OAUS

[4] KA1 E EDFA 1" &AiO edsSOABEEADI EOAOBE ADDAQ D, I- | EDRDOE OAOE |
% OOEOI Oi 91 EOAE , EOAI O 4AUER cmpp

5] + AOAUai i AUI AORh 38K 3AO0A&i sl Oh . 8F KAAOER 98h

AAgAOIT AT AROPIgil AoBd M1  &#AEE T O gD ApOoEh 7% 300CEIO Ep wh ¢ o

[6] Gonalez,J. F., Gonzale@arcia, C. M., Ramiro, A., Gonzalez, J., Sabio, E., Gamogriguez, M.A.,
O#1 1 AOOOGET1T |/ POEI EQAOQEIT 1T &£ "EITTAOGO 2A0EAOQA 0A
Biomass and Bioenergy, vol. 27, p. 14864, 2004

7140 DJ'AERh O/ AOT OA1l Ahag OA O1T UOT AAT maidicAh0 348 eI QE
-TEOAOOGEOAOGER &AT "EITEIi T AOE %l OOEOI Oi h 9i EOGAE
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Eiza( | OAUTLT GRE A U2 1 DA R Alpkemal Demir

v . %4
%l Ai DPOOAOUTT O AiTUAAA AT el E'qHOIl I AAAAIT BROO,
Al EEUAQOI AOg &1 E Ui EOCAE 11 AOeO1 AAT AT1 AUag|
AAUAAT AT Al guUT 08 91 EGAE | AOAOQEI UAT 3 Og OAN
AAgERhOEOEIT Al Ai AGE ARI PEOCARL B8O AOAOal AA UAO
00T EAT EUET AiAAg cilTliE EEOEUA¢l AOg EAOhagl A
ET 1 AUh o$ AAOEglag OA EAZEA AEO bDOI OAU Al C
AT AT EUTAO -3# 18! -3 UAAIgE @liAQH Ah34 OEROHDB D

OAOAOai g EOA 3711 EAxTOEO UAUal gigUI A CAOeAEI

Al aliah0ads8 i O6i1T DAOI AEIi AO AEOAEOET AAT A,
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Aggregate Stockpile Measurements

411 CA | EATEO RO A3pA Gl Ali T Ah 3AAAOAEE

ABSTRACT

In the mining industry the aggregates sector has an important size in terms of production quantity
Most of the aggregates produced are from natural resources (sand, gravel, crushed rock) in surf
quarries. Using traditional groundbased surveying methas to calculate the volume of aggregat
stockpiles means a surveyor team must take their equipment on site and capture the coordinates a
elevation of multiple points. The points are selected around the base of the stockpile, on top of t
stockpile and dong the break lines. Once these points have been captured, the surveyor gener
surface models. The models are compared against a baseline surface to calculate volume char
Measuring all the stockpiles in a large stockyard using this method is time mguming and expensive.
The surveyor is also exposed to various dangerous conditions (walking near heavy equipme
climbing up unstable stockpile surfaces, etc.). An alternative is using unmanned aerial vehicles (UA
known as drone, to calculate stockpd volumes. The more points that are captured, the more accura
a surface model will be and a drone can capture more points than a surveyor using tradition
methods, in a fraction of the time. As an added important benefit, site working operations can ¢iowie
uninterrupted. The most common question considering using drones for stockpile volum:
determination is the accuracy of measurements and calculations. In this study, a stockpile made ug
gravel aggregate material was measured to compare volume calations based on data obtained from
.33 DPIETO OOOOAUO AT A 516 AOITA OOOOAUET ¢
suited for fast and safe stockpile volume measurements with an acceptable difference of cubic met
when compared to volumecalculation based on surfaces obtained with GNSS measurement points

Keywords: Aggregate, Measurement, Stockpile, Volume
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&8 dbAE MergedAergAZo Ol A 3% @AART 4cisOAIAEAB + 001 g

V. %4

i 00 EAOIi Ala 1 AOEA AAag OAOEI AT PA
EAOAEAOET E OA UAOQOUI Ui HhAEEI I AOEA
EIl CAl AOET AA OAEOITEE 11 AUI AG ERAEAI
!l OAD 1 AOGEAI AOg EI A I OOAOUA 1 AOGEAOg AOAOal A/
1 AOEAT AOagil gl h ' OOAOUA 1 ROHAOHIAOEMAT AR OmA GAAE
Ui EQAT 1 AGE O 1T OAGOOREOk AEII Ahi 66 A&ED8T AEOI ARE
i1 AOEeA EICE éAEEAE AEO EATI1TEEE UAPagUA OAE
AET CAAM FAE@DWAAg 08 " O EOhAE 1 UAOET AAEE +OUAU
+AOAAATEU "EI CAOEST AA Ai Ui D1 AERDAIOIgA O elADDA.

$iTUAI gUgq
i AOEAT AOa
= “hEI A

Oi OAEI E AAAEI Oi AOUTT1 AOa CEUI Al Al AE reelEHAI'EL
Al AeT A EQOOI I OhEOEAT AaddB! EOPAQUIEITT ADOALDRA O&I
AAgagl gaila ptyx OAAEO ' .33 EOOAOQOUITI AOagt RERI
+AOAAATEU EgUagOyg eAOOAOCET AEOADY IOA ARNE @ m E TAAG
EOI 1 ATl a1l AOAE EgqUag hAOEAETET pnnmh ovmnnnh p
ET AAT ATMICEhBDIEDOBT ATl AT AO Oi 1 OADOT AA EaqUa hAOEAI
UETITAA EAOAEAOQE CE&RAAIT AlIVOEGRAAEDRI EIOA AT Al
AAEagl Agesagl AA EOA Ui UUgl il AO CAeOEEeA +AOAAAI
CAOe AEI AhOEgE CEOIi 11 AEOAAEO8 " O EagOagl il Al AO
gelmesi ol A E (}EU]AI’]ATTEHOEOS -1 EA 031303 Al g0 U
EAOAEAOQE Ul ATT AEOQAAEO8 : Ai A1l EI AOI AAEEeéA
ETAAIATiEﬁOEos
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Anahtar Kelimeler: & T OZAOh 91 UAUOAT 30h "EUI OAT OEOh
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| OCATEE OAUA ET 1 OCATEE A& Oi AA AdiI 01 AAEIT Al h
deterjanlardan, temizlik malzemelerindeki EET UAOAT 1 AOAAT h Ci AOAI
AOaEl AOgl AAT h AT Ai OOOEIT AOET OA A Oadadd zeAghdosidr
Ee6AOEgETI A OAEED EAUA 11 O0hOI 1T AOgl AAT Ui UA gk
C E | kénBantrasyonu artan fosfa OOT AEEAOQUI T A Ui 1 Aei AEOAAgO
UET OAiI 1 AOET AA ¢ OA O HBdridebib tekkioma@il ICOIAKEE GE ECHE AET A
OAOAg OA1 AIcAEOAT UET OAT 1 tdkéME HimyabAA 11 EAUDR G T EEETG 11 AGBR(
EAUg Ol gE Oi OAT RABREEUDAOAOT UEAOGAT 1 AOA Al OAC
UADAT AEUI OAT OEOI AO CAIT Eh OEGAEN 0 AR OMRAE OA @ AGrag
EAOOAOEUAOET Eilg WHEHUGAXAT DEDAAOE OAOABE eAARBih,
Al AEOOT EEI UAOAT n Hiferansiyel p@sdoltabaricO AIET £ g E  EOI 1 Al
biyosenOE O/ OAOAQIEAITIGAN @eE@8 AT AEOOT AOrARAIEDAWE T A j

Piruvat + PQ]%+Q w Asetilfosfat + CQ+ HO8 8 8 8888 = q

HO, 0+ 2H+288888888888888888888888888j TQq

‘o AUAA +71 OEOOR i1 cOi AAE i1 AT O %AAOEO -1 EOAOOGEOAOER O
1I3A1TEEA "El h :11cOl AAE i1 AT O %AAOEO -1 EOAOOEOAOER OAI
2. OEAIT T AO 3AIT AO +3l ge
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Materyal ve Metot

+01 1 AT gl AT Ok EBIAEOAICEETI UAOAT vieiilAc
"EUT OAT OEO OEOOAIE ¢ 11 eAbgl AA Al Og1 AEO éAl ghi A
. A#1 qQ OAEAOAT O A1 AEOOT AT AGAT T1HI1CNITTAIEAOA ARB©OB1T %# AE P
AEEAUg EOI 1 Al gl igh0g08 ¢ i1 eAbgl AAEE AT UEI EIT1
Al AEGOT AO OA bl AGET Al AEOGOT OOAT 11 0hAT ieli Al AE
EAUg Ol ATi g6 BENOAAEDAAEE €EUAI OE EAET AUBAI ABDROI 6
hidrat (MgCl.6H,0), 0.7 mg/mL lityum perklorat (LicLQQh m8uv | - O AHORIA GhE Qi OMA-O

Al AGET AAATET AET I El AT OEAj &! $ Qh konsamasydnrlard®@disddydinl DE O
fosfat (NaHPQ)E ¢ AOT AEOAAEO8 AEBEOAT GEO UAICAOAGE &6i I A AAhI £
EITA e AAEEEA AT UQOIpAA EAMAI Gp Ag OaAIOIADRO agilmBAEA OAT OE
EOQI 1 AT g1 AOAE UADQANG Hicd&EIEACEAAEOEUIT O1I 1 OAO Aéas
(Reaksiyon 1) -m8pu G68AAEE 1T EOEAAOQOUIT OETUAIT AOE | 2AEAOQ
AAgAOI AOET A AET i hdi Oi 1 AOAER EAUAAAEI T EROEOS

9t STGNRG I FT PNIF YL

9f STUNRLREAYSNRAIT Fde2y A6t SYAYRSYy 1 y0OS fdiPy clf P
myOStA1fS aPN}apPeftl mMXI ndoX ndanp YA{NRY o02e&dzidzyR
& P I y YDRRa(E6nNIP6Z3 f hidiojen peroksit v 50 mM potasyum hidroksit 10 miltra saf suda
1FNPSGOPNYLE | f HBYRINRal K& PANG & NI R el vetelRar Qitlabaf suo S f ¢
Af S @ P.iSbnoMra0 inM NotasyunK A RNR {1 aAd wmn Y[ dNd MRS i®I0ZV adz Ac
I N} APy RVEka GFNFYYlF KPIPYRI de(CWdmj K1 BYRI ¥ 86 8YANISAE
St STONRG dzft GNI &1 F adz AfS (ST NI NJ 2FatbbkyilK Ra50nINID 9 f
prolve20mMT! C. wmn Y[ | aSiz2yADeNdyfdl yNeNYWRN @i faeorsad R IS
Yrkd GFNI-X®p KPTI PY8hntam aSINVEYEPERENI 1 @8NNNGENf YNO O
GF Y YTt F RapRdad @ektfotlzf G NI &l T  amizRikrad | FS @R 2BV RE@E | V Y P
Dimetilaminpropil-N-(Etilkarbodiimid hidroklorif(EDC) ve 300 mM-NA RNE | & A & N)oal Al ySA YAMF& Ady
A@eSNAAAYRS Dl NPGHEPNMITAI { g PNREPYBI| f § & & NIY B angihLNIRI2 y d:
konsantasyonundakiJA NN @da#iS yd A&YM Y AY A @AYy RS Syl AY AYY20Af AT |2
Al LG o02edzy Ol(+&0 dlzl RET & SPYRY A S (A NP

Poli Py-coO U#/ / (QqQ ETDITEIAOE E
AEUT OAT OEOI T h Al OEZAO EUIT O C
ETT OAT OOAOUT 1T OT A EAOhg Eléeil Al AEal AAgA
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s AEEI 08 -UililAU ARBAOE 6G\A TAGIUOTOROEIEEN O1 1 OAO
- Ui 1T Au o606 106i 61 ACGET ET A1 OFAO EI T OAT OOAOUI T O OO0AI
OA e¢aEAT & OAAO ETT1 OAT OOAOUITO o8oc 1 C¥, OAODPEO A
OAOEI 1 El EgE bPwn8p &gkl AE@IAIAaAIgh I &) OQA@MT LCAD & h @ABIEA I
gA[Eh‘[EI AO AOAlqquA OAEED 111 AOg Ui UAUOGAT 001 A
OAOAOI AT Agweal gl CEOOAOCAOEAEO8 woEli AEUA EAAAO UA
elektOT EET UAOAT 11 AOAE OAOPEO AAEI AEgE Oi 1 OAE AAgAOE

—)

AOAl gEOA AAgEN AEOéi E AAOEI g Oi 1 OAE AAgAOEI AA
EAUT AET AT AT OET UAIT T AOCET | B A®E OBI 1'0@ E A BRARGIADE T AGA IEAX
i AGAAT1 EOI AOET El éi il A CEOEREI UADBPI A 1T1AO0g1 gEl AOgl

A
)

4ARAEEI O
O9i UAUOAI 301 AOAAEE &1 OZAOa1l 4AODPEOE deéET EUI
77047330-c 1 Of AOATiIgOATl 0! QAEGFOI A 001 EAI AOCEQSA OARAEEI «
+AUT AEg A
OomMB8 h3AL0ASEFET 90 {d. & ! RSt228dzd a! t2GSydA2YSIiNRC
hEARI a8 Ay t AnblgicaiVeiNgs, 010 520020%

[2] Moust, C., S. Cosn'S NE 5 & { K Wrigrizymiatif Rosgnsbr far tehdetérmination of inorganic
LIK 2 & LIMhalytBaiCGhimica Act#d3, (2001): 48.
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woB [l g 32X !t NRENSER. & yIRR NBDSdrd & RII y Oldlantadlyf, LIK 2 & |
(2013):191-203.
[4] Gilbert, L., A.T.A. JenkinsBgowning andJ.PHart ¢ 5 S@St 2 LIYSyd 2F Iy I YLISNRY

printed, singleenzyme phosphate ion biosensor and its application to the analysis of biomedical and
SY @A NR Y YS Yy (SensorsandrtuzorS B: GHemicab0, (2011):1322327.
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CEAE DPAOAI AOGOAI AOAEO8 " 011 AO QEU|ATAAE|AT OA EIl &
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AOEEOEAEO8 30 AOEAOah UAOUOOAOaiTl a1 OO eAOOEI ET AA
Ai g Oh OAEOAOAGEAAI ADABAE AARiI AT cCaée EAIT ET A AEI AOS
Oi OAel AOAA OAI Al AGEAT OI1i TUl AO8 30 AOEAOagh AOQI
AGEEI AOS 30 AOEAOg ETAITE AEO3gDAAAAQEABABEOSBOAITO
EaUiag AAgEREI CEOOAOI AGE 1T AAATEUI Ah OOI bl OFAOQEE
OO0i i OEAOEE OO AOEAOal gl EUI AT i AOGE UET OAI 1 AOCETEI

P P I VP

EAOOEOEI | AGEHIEETOM AH/OAORE AHIAR gl 1 AGaT a OAgl AUAAAI
j'.33Qq EIA Ui gORAAEI EO OO AOEAOa j076Qq EAOOEOEI

OET UAIT T AOET EIT 001 T OEAOAA Al Agea UTI AdnU gehitA A  UA
CAAEEI AOE j:4%$q EOIIT Al gl AOAE AEAOEI g |1 AOAI AGEEOAI
eAl ahi AKA +iTUA +APAla (AOUAGa81 AA AOI OT AT ' .33

|
EOCI 1 Al g1 AGAE AEI CAAAEE UIBAOOGEAFHIEADAGO EAQOBADaT | E
ETAAT AT1T AOGE Ai Ael ATi ah00g08
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24 AUAA 9431 1 AU F: " %-
s  EEEAT ' 0 OAI UR : " %-
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¢nmnm 93l al AAT i1 1Til11UA .33 "EA
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| EAAAT EE &Aighi Al AOAAR 1 AOGT ET E&AOEOEI AA AEO AAR
AATEI I AEOAAEO8 9AUAO |AOTET Ee AOEOET AA CcAéi EROA

e Al ghi Al AOA AOag £O0A AOI O1 VABPREA8 @eAbghAAl ADaiAOg Al
AEAAAT EE eAOOAT AOAA UAUal i AEOA OA UAUAOagl OAUucal
EADOAIi g AA ETAI OAREEI AOi AEOGAAEOS8 -1 EAI EUAA 9
kriterlerinden biriolarak h  OAT g1 1 gh ET AAEOI AO OAOAZ31 AAT OAOAT Al
CEAE EOEOAOI A0 AAgAOlI AT AEOEI | AEOQAAEO8 " O EIT AAEOI
Citation Index- Expended (SGPo@D q OAOEI AAEI EO8 EQEAM GAU A A\ EcAridpl AR 11
EeeET AO ETAAEOI AOA OAEED AAOCEI AOAA UAUagl UADI g
i AEAT ATET AOEEOETE AT1AI AE EéET AbOag & OAUgOgl A AA
i AEAT A1 AOET £1 OGQANRDIaAAAQ#HAEZ]l g08 " O AOEER OAOAT AT
AOOOI 1 AOgUI A EICEIE AEO EAOOAI Ag08 / OOAT AT A Aba &
OA 11 UagllgE AOEE AAgAOl AOE EAOGADI Al AGEIOAAaBBAIT IOk
e Al ghi AT gl OAITATETE 110hOO0AT OAIT OEE AEI I 11 AOAA
AEAAAT EE ¢éAlaghi Al AOGg ETAAOCET AA CcAei EROA UAUgql 1 Al

UAOAOI ATi Aba CADAGI ABOAAEQSBI BABAOOAI g1 AA ET AAAAI

i 001 b1 OEAOh EUTTT OFAORh UI sORAAEI EO OO AOEAOgh OIE
EeAOEgEh CAOET EI h AskpEhddKsldriteUdit Im@kaledette tardina yafrak) bu

AAhl gEl AOA AEO 11 AGg ¢éAighi Al ACA AEO ciTAAI OAl Ol
Ual gl AAT EOEAAOAT ciliiiUA EAAAO UAPagliagh T1T1AT U

AAPT 1 AT i ah0g08
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Yhal 5iQANAUME :"Till ATO %AAOEO -TEOAOOEOAOER EOEI O0i OAAAUG
26f OA $AT EOAE " O%-
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"0 eAl ghiOARAAE 1T A1T 0 AAOEO -1 EOAOOE OA OHEGIhaf
i1 Oh AT AOgEl AOgl EAOAEOAOEUAOQUIT O AAITEOI AT}
(AUEOAT c¢mpw OAOEEI AOE AOAOal AA AAHADEAEIEA
AAOEl g 6ED EIT 1 OAUT 301 AOagl AAT Al gl AT 1 01 O1 A
EAOAEOAOEUAOGUITO 'i ACEEA 30AT AAOOI AOg 4AET

OAOAAEaT AAT EAAOI CEOAT O ADAOg OlEg B+ ADABOAC
EOI 1 ATl g1 i agh0g08

dlAAlAlAlAOAAh &AOAAE EAI Di Ol -ka#oh,1%16\7b pldstik,1%62920
AAih pPphx [ AOAIh pPxhwo | OCATEEh pPohyx OABDOEE
odAOAERE 3EATA EAI Pi Oi T AAT Al gl AkartoA Q3296 plastik,%3 £

AAih pPnhow [ AOATh Ppxhox TOGCATEEh pPgxhut C

I AAAAT AOET AAT 11 0h00s0O AATI EOIREDKGOEOROKAI B

AET T hil T AAEI] AOgE UET AOCEIE Dl ATl AOgial O
E | UAOET A EAUAA OAgl Al ADgqg
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a A
AAg AOlI AT AEOEIT AAAg
S A

+ AOAEOAOEUAOL h

' EOEh

(aUig AiuiUAT 11 E£00h EqUiag AEGOAT AAOGNIAK 1A 10AA OGN
AlTUA eAbal AA Ai Ui E AEO O1 001 EAITETA CAI AT EAOq

Ol POAE OA AOIi T OFEAOCET EEOI ATi1 AGETA UTE Aedbawag OA E
ile birlike AO ET 1 01 01 AAEI EUAOI A AT A Al gl i AGagl A Ul 1l Aegli
I Og El AO EuAlléEiAo EAAOEI g 111 AOal A CEOA Oal g A&l Al
AégqgOal AAT 11 AOEeA ETAITEAEO éiTEIi EAO OED ildagoagl
UAPagi i AGg CAOAEAI Eh1 AT 1 AO AEAOEI 31 gE CEOOAOI AEOD,
1901600 1 ,45. h :i1COIAAE "i1AT O %AAOEOG -1 EOAOOEOAOER UOI OOAI O

201 I AU 9EI AEOEI h : " %-
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1T CcOl AAE "I 1T AT O %AAOEO -1 EOAOOEOAOGER :11cCclOl AAE
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EilOAUT a0l Adal AAT Al al Al 100 01 Al A0 EIIAE s €A A& AR A
OAOEI | EROEO8 KAIiahi A 0aOAOal AA OAgl gl OA Ci OAl1 EI
CEAE EEREOAI EOI 1Al al 1Al UAIAI AOE EOI 1Al allAlal A
+AGg AOak EAOAEOAOEUAOUIT O Earoh, Pldsik] Gard Mt Organk,0 g E

+EREOAI  +011Alalh 4AEOCOEIh 4AEIEEAIE8 +AOAEOAOD
UADal Aaoal AAT EAOAEOAOEUAOUIT | AOT AOT AAEE EAAEI | E

Al OOF CEAEOAEOARDEAUARW TEAc Al ghi AGaT A AAEEI AAEI T Al
EAgal | AlAEIR DAeAOAR OGOAI AO EAsaAa OA aOl AE Al
EEET EEhREOAI EOI T Al gi AOgEI AOg 11 AOAE AEI AhAlT coOC

"0l ¢cOl AO OA 4A00aghi A
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+AUT AE& A

EIE OAT AEE El AOE AOaE UET AOQE

[1] 9a1 | AUNA2). 8OOAICADI _
A Id 91 EOAE 1 EOAT O OAUES

a8
belirlenmesid OO AT A
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i TcOl AAE di ETET / OGCATEE ! OgEl AOal AA

%l OA $AhHEODAOA FA OBEI AAT &
V. %4
EUI CAUh T OCATEE AOgEI AOgl T EOEEAT OEU 1 O0AI .,
AEUT CAU | OAOCEI E Al gAl EAUT AEI AOagl EEOI ElI EgE
EAUT AgaAg 08 "EUI CAU EAYOADHEI AOAEADEORAhe& BR
Al AA AAEI AAET EO8 $i1TUA CATATETAA AEUT EI Ol AA,
61 gO1T 1 OE1T A EEI i Oh PAOOI T h Al gAl CAU CEAE oslbdl
EAUT AE 11 AGCegO O1 60011 Ai Al gAg08 "EUI CAU Al OE
AUAgl 1 AOIi AAA OA AOAel AOAA UAEaO 11 AOAE EOI A
"O eAilaghi AAA 4-d+ 11 £60 OA EAT OOAT EA&guhody
EeET EAT OOAl EAOag AOagE [ EEOAOI AOg AAI EOI AT A
AUAiqﬁ CEOOAOAEgE E&ET 1| AEOEI OI AEUIT CAU i OA
TTQGIAAE EIE EAT OOAG | BFA Olgg AN Qal E 1 TAWQATARAH  AOq

AOGaEl ADal bpc jptcoc OiTTUal q i OAT al AA EAU

potansiyelinin 1138564 Nmeé7 U g | OA Al AEOOEE AT AOEEOE bl
EAOADPI ATi gh0g08

Anahtar Kelimeler: " EUT CAUh %l AOEEh / OCATEE ! OgEh "EU

2- OOOAEA h" ARPET AO
3 UOAT h ' AT %-
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' EOEh
"EUT CAUh AEOeéeT E AEUI Ril QIOKKEATEANIN Wb g A4 68 Al" EAI
i AAAAT AOAAT OAUA 1T OCATEE AOgEI AOAAT |1 OAOQEI A
“EUI CAU i OAOEIE Oi 1 OABGT AA 11 ORAT CAU OAZE AE® CA
CHgaze , 45G0@&z 6-10Hg alz 6-03g Bz 6 BES %gdze | - eBiyogak t edi r
EAOAAAT AAEA EAZEEAOEO OA EAOAUA CEOA Ui g0l 1 0gd me
700AC, alev sécakléej&wWh7mpACovanedbélr dajze kiar®kE&6nede

- DA A
EIA

"EUI GAU - OAOEI E EéEl KAHREOIE "EUI Ei O A +AUT AEIl AOq

"EUTEI O1 A OAOCEIE &l E CATER ATTAI AA UARAUAT 1 OCAT
I AGTh OAOai OAl AOaEI AO j OAi Al h hAge®O EAT AREUAOYK
AT Ai OOOEUAI 1 OCAT EE AOaEI AO jEAsa O AT Ai OOOEOET AAE

I1T AOAE AEUT Ei Ol Ah AEOEAé AET Uagl AgO AT AOEE EAUITA

UAEgl I AOAEBI AT A®h AT AOEEOE UAI AE PEREOI AAA OA a0

AEUTEi(f)i%T ET 11T AAOI EOIIAIaIa EOA AT AOEE Ui o011 Op
OA T ECIiIh cnanSA 4 AATT p6AA cabdA ABRGEROEIUAAICAAIA
i 47EQ CEOOAOEI i EhROEO fo¥Ys8
Tablol.c mpu Ualia AiTUA CATATE 11 EAI AOET AEUIEI O A AT,
X . AR21NGES 9YSNEBA YL &y
«f 18 Kenisel | Oy RNa g YFa4® {Poy (TWh
LGPy raPy| . Ae2g oY . Aez2e
ABD 16,6 2,82 48,6 13,6 0,21 81,8
4Ny 0 13 44,4 0 0 57,4
Brezilya 0 0 454 0,56 0 46
Japonya 4,83 1,77 28,9 0 0 35,5
Hindistan 1,54 0 22,9 0,97 0 25,4
Tayland 0,32 0 7,67 0,55 0 8,54
Kanada 0,27 0 4,12 0,97 0 5,36
Avustralya 0 0 1,88 1,64 0 3,51
5AESNI «f ] 45,14 7,21 109,13 61,81 6,1 229,49
Toplam (TWh) 68,7 24,8 313 80,1 6,31 493

KAl ghl A (AEEal AA "EI GCEI AO

pwwn Uglagl AA @uoxow EEhE TgdTA CAITEION BAAEE AERROPD i ui @AQ)
Ual gl AA vwexuvt EEhE 11 AAAgg OAEIET AAET AT :11cCcOIl A
CAI ETAEgET AA vtuvgot EEREUA EAAAO CAOEI AUAAAgE EI
4117931 EAT OOAI EAOq Ap;qnﬁxlﬂthmA;ApEuhuhApo)cEAlchANCEana
AO TOCATEE AOgEI AOgl bpgdl EE EgqOiglagl EAUT Agal AA

44



3rd Engineers of Future International Student Symposium N
o8 ' Al AAAgET -1 EATAEOI AOE 510
16-17 May 2019, Zonguldak, Turkey

http://mww.efis.beun.edu.tr

AEUI GAU | OAGEIETAA EOI 1Al gl AAEI AAAEOEOS biyogaz 1 Uag
| OAOET DREI OROEE AAAE AEUT CAUAAT AA voup +7E Al AEOC

Materyal ve Metot

KAl gahil AAA ETE 11 AOQOAE ITCcOl AAE EITE 11 £00 bPOI EAEOE
i AOT AO 11 AOe0 QEOiiiiﬁéEosAEa#eaﬁébéA O 8146 & BE O\ By
cmcod EAUaDOATMUd AT OAT AT a1 AA +AOAAATEU "EI CAOE E
UAPagi i ghb0ag0d8 :11CcOl AAE EAT O0AT EABRPAAGa HI+A Oatt ma
1 11 ¢cOl AMEh £EABa E | EEQAIDg OAOB@H PRUFEEMREAE DICIAABE A O:
| EEOAOg AAITEOI ATIi EROEO8 / OCATEE AOgElI AOagil Ppgh |E
| OCATEE AOgE@AICAYNT AL AA AEKEI A A& YeAlAnRWIE EndtjiA Gebdl | 0
-1 Al Oll gi 81T AAT p 10 AEUTCAUglAgAbyxii| BEDEOADADBOEEE
I TcOl AAE EIETET EAT OOAl EAOg AOgEI AOgl AAT AEUIT CA
311 0¢
Zonguldak ili kentsel kOg AOa El AOal al 1T OCATEE AOaE AEI AhAT ET E
AOGAO Al a1l AOAE bl OAT OEUAI ITAOAE |1 OAOGEI AAEI AAAE
EAOADI ATl 3gh0gq08 :11COI AAE 11 £60O cCi 11 3Q AleAO Egiedhy oAl
I1TAT 11200 ¢mpy Uagl gl A CAIETAEGEI AA vwwewy EEhEA
i1T¢cOl AAE 11 £#006 AOEOIi AOGEE AOOah 1 AOI AGT A CEOA
CAOEI AUAAAgE EI CEOI I ITAGGAMAED 8E AQrep YA Qg gl EIE @AOg 1T 1

AAU Al al Agoal AA CAHC\T[AUQ QIAA’:AII(;OIAAEOOA CPpPOXTP
O EAOa AOaE AI~EE'OAOQAI,a__I PuUUuOoEI EI —ch[@IGC(I[OAIO(;A(\CDaEEE }AE)
IIOhOOﬂQ,OA AO | OCAI EE AOawgal DpcoIEE EqOIquI
Eé\OAfE)I,AIiA UADqIIthQq“OSH:T I(;QIAAI‘E EI ET AA cncn,lAJzi“a‘
AOaE! AOal ptgog OJ I Ol Ol EAJéI\ ARagl AAOAOS)QJ:@JJDAAQ AAL
I OCATEE AOagEI AOAAT AA c¢mng¢n UaABRUIAGA b0 G URAA E 1T A A
AEUI CAUAAT AA vouvp +7E Al AEOOEE AT AOEEOE | OAOEI A,
biyogazveAl AEOOEE | OAOEI bl OAT OEUAI E CEOOAOEI I EhROEOS
4AATT ¢8 :11¢CcOI AAE dIETET "EUICAU OA %l AEOQC
9 I/O(;AATEppce/AO(;AT"EU'I'(;A‘U %l AEOOEE
Al j4i17( ja4aiilrugd j.b0dal i - TET 9
SSRLEN 118600 14232 1138564 5351
(LN 117138 14057 1124521 5285
C TGl 115675 13881 1110479 5219
C MOl 114212 13705 1096437 5153
Cmt 112749 13530 1082394 5087
¢cmt 111287 13354 1068352 5021
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C Ul 109824 13179 1054310 4955

C TTUl 108361 13003 1040267 4889

(AOGADI Al Al ACAA EAUT Abal AR APOAOCQIEEDIT DIAARAE NMiRO CARE E
I OAT gT A EAAAO A0OO3031 AAEI EOOA ¢mgm Ual gi AA | OAOE
1138564 Nme OA vouvp E7E EEAT ¢muu Ual gl Az vEdekiiikiedeRiss ET A A
bi OAT OEUAI E 0Oa 0veO%&KWA olabieagkiirt ¢ 1 . |

11 ¢cOl AAE EIETAA EAT OOAT EAOg AOgE [ EEOAC

I OAT 31 31 A0O0a03ii AGgh O1 bl AT AACIGAQA

i
ME gAOaRAIDA DA 1A (
AAEI i AOEh AADPi 1 Ai A OAEAOa1 A CEI AAOEI AT AOaE I EEOA
20000-c v mrmt  Of T T Ugplm nE ARAMUGEADAITEAAP AUOgl i gh AOOAI AOaE
bl AT 1 AT RERAEAAAdGEOI AAE EIE OA EI Al AOET ET AEUEEE
AA CEU ETII momumnmoamlmmql EADPAOEOATI E pPpmm EAUT Acg
CAOe AEI AhROEOAT ¢ AAAO OAOGEO EEE AUOg 11 EOAAA AA E
Y&yl | cel

[MeATT1T (8h %l EAI1l ! 8%8h ! egEAl -8h oAlll -8 O
+AUT AET AOgd " %- &AT "EITEIi 1 AQE $AOCEOEh AEI O of
[21di Eglgée #8h $AOEOAT (8 O"EUICAUgIin Intergdliddai E  OA

I AOAT AAA 4AAETT1 1T CEAO-p3i-BAIUO K, Giip pjh)9si 4A308poch @GO OdEgh

[B]+7é& 1 8h 9Agiag (8h +ié 98h 50010 d8 O$il UA«
ARgAOiI AT AEOCEI | AOEB8S6 -AEIAD AE®h OBAUREED AR $AQCE YC

[4] URLA. http:// www.tuik.govtrh  ( AUET A OA - AT EUA " AEAT 1 ageag 311

[5] URL-2, UAYEP (20162023) https://yalova.csb.gov.tr/ulusal-atik-yonetimi-ve-eylem-plani-

2016-2023-yayinlandi-haber-221261h KA OOA OA o AEEOAEI EE " AEAT I g¢

[6] Christensen, T.H. (eds.) (2010): Solid Waste Technology & Management, John Wiley & Sons, Ltd,
Chichester(IBSN:9781-405-17517-3).

[7] URL:3, http://www.yegm.gov.tr/yenilenebilir/biyogaz.aspx , Enerji ve Tabii Kaynaklar
"AEAT 1l a@sah 31T %OEhEIdq mu8ny8¢mnpwds

46


http://www.tuik.gov.tr/
https://yalova.csb.gov.tr/ulusal-atik-yonetimi-ve-eylem-plani-2016-2023-yayinlandi-haber-221261
https://yalova.csb.gov.tr/ulusal-atik-yonetimi-ve-eylem-plani-2016-2023-yayinlandi-haber-221261
http://www.yegm.gov.tr/yenilenebilir/biyogaz.aspx

3rd Engineers of Future International Student Symposium N
o8 ' Al AAAgET -1 EATAEOI AOE 510
16-17 May 2019, Zonguldak, Turkey

http://mww.efis.beun.edu.tr

cmpw 93l gl AA - AOi ABK |1 "ARIAG A GRADIORA 1 'AOEd
" AOET EIi 1 AOET ET dT AAI ATlAOE
I AAT 9 ah AaPBEA? ' | OAI U
vUAO
$ A&l O AGUTTA TAAAT 1T1AT AOQEEI AOET AOAhOa031 i AOah
CIiTAAITEgGETE ET OOUAT.$ AEDOAAAAPRIOABRATEORBDODADOE OO
6agEAOQal | AOg AAATEUT A 11 O0hAAEI AAABAIUM OU AdgERA AD AD
EE iQ’iUAALAaJlQAAOAAB)O@ﬁAélCEB\m#

OA UAO Ui UAU
AOEElAOE AU I

|
EqOal i Al AO 1T AOMIEE
£ U &
iToA
* AOET Ei AEI AhA
E
U

|
E
AAUI A UgEgAg AOEEUA OAE
UAOg OEOOAI 1T AOE EIT 10O
OABDARAEET] AAQGEARAETI AADBOAID/
CAT EROEOEIT i AGET AA ET Al I
Al il Abg OAAAAE Ee AOEOET AA AADPOAI h EAUAIT Al h
sismk AEOEOEOA CcAOeA i AEOAAEO8 KAl ghi A EADPOAI g1l
AUl AOagl AA CAOe A |AHAT AADOAIIAOET El AROBE 04 OAO4
CAOe AEI ARhAEI BAR

m —
To

AOEAT OUAOa OE

T
o

Anahtar Kelimeler: Gerinim, Deprem, Marmara, Deformasyan

I ARl 93l AaOaih :1T1T¢cOI AAE "1 1TAT O %AAOEO -1 EOAOOEOAOER

2 EEEAT ' 1 OAi Uh : " %-
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.33 EIA "Al EOI AT AT 9i UAU ' AOET EIi |l AOE

Mustafa Candemir, %I OA + Bh | 'OAEEA? ' i OAi U
vUAO
$ADOAI 1 A0 EEEATE UAOET EeéeETAA T1 AT UAO EAAGeO E
AEOEOEAEO8 dl OATT1 g1 0 UAOUI UiTAA 1T OOAUA &a3Eahal AA
OAgi AT AEI CEOEUI EEh O1 OOEAI DREWAc AQEAPBRERE EEAE
ETAITE AisgA T1AUglag CEU AOAg AOIEhROEO8 $1gAAA (
AAT AEAOGI AOT A EAT AEOETE EAOq0l AOIi gh0g08 $APOAIT AO
| UAOA OallagMIAA G " OT 1 AOAAT eEEI A OA OilEATEE AADO
takdirdecal OA |1 Al EAUAAMEOOAAD AABGAIAGBON UAO EAAGCEO
i AUAAT A cAi EOI A08 KAHREOI E OAAGNHIAADA AE AURROE TE AAAOEJA
EAAOo O AAEE CAOEiI T AiI AO CEAE 11 AUl AOIT A 11 OhAT DI
OOAEOQI T EE CMAAEOEITIAN@EBOEUAR UAOQOUI UITIT Al AEOGEE AA

Akdeniz, Alp, Himalaya dephi EOhAga E&éAOEOET AA UAO Al i AEOAA3O
Eg OAl AOal gl AEOAEOIAOElA CEOA CEOAAAIE EAOAEAOQI
i AUAAT A CAITEROEO8 "ATUAO hAEEI AA (EI AiisAnuchridd O AA
i1 O0hi OhOO08 4! EALAROADOO®AI OA | AOEEA CEAE ié Al
bl AEAI AOg CEAE EEE Ei &iiB B UMEH A RAAGDRGE VidagydmA 1 | 3 h
Uydu Sistemleri (GNS%] E ¢ ild BIAOEA EAOAEAOI AOE OA bl AEA Oqla
UIlrT1AOgT AAEE UglilagE UAO AAgEhO ORI dimékedii K AiOmh | BA E
EADOAI g1 AA ¢mpw Ual al AA CAOsAEI AhAT OA 18u - x8AAI
OA OI 1 OAOGg Ui UAUAA CcAOeAEI AhAT CAOETEI T AOET ETAAI

Anahtar Kelimeler: Deprem,GNS9 i UAU CAOET EIi I AOE

- OO0AAEA #AT AAT EOR : 11 ¢OI AdndemiroDecOb@@naiteddh OEO - T EOAOOEOAOER A
2%f OA +EI 1 OAi h : " %-
3" EEEAT ' 1 OAi Uh : " %-
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¢cn8ng8cmnpwAl NBBAEA $ADPOAITETET ' .33

+ AOE| W EOCEBEARAI U

~

mi S

$APOAi h UAOEAAOsO E&EIT AAE EqOal i Al AO TAAA
EAI ETAA UAUgl AOAE QAeOEElAOE | OOAI 1 ADg OA

EAOAEAO AAAT &AREOI E AT UOOITAGHNA EAEE O AAEGS A ARl
Ui Ui TAAT UAOEAAOe Ol AA EAOAEAOI EI EEI AO 1T AUAA
1 AGEA OA ZEAUI AOagl EEE OAOA&I AOal AAEE 11 EOAIL,
AT 6001 OOAAEBAGERERET EETI AOE AAA OI AGUiT T11AO
AAT EOI AT 1 AOGE Ee¢ET UADPagl ATl Eil ei A1 AOA AAA&EI O #
UAOEAAOw O1T AAh UADPagl AOAA OAUA | AEET A OAAEARAA
i OOAUA egEi Ailgh EAEAO AAEA OI 1T OA bPOI AT AT 1
e agEAOI AE Ail AAgUI A UAPagl i AEOAAg 08 4i OEEUAR !
OA 1 OADP 1 AOGEAI AOgh Ai g000 Cei g0 | wOAKII1AG e"AlGIC
Al g OAEEE EIIOIO TAAATE EIT A OA OAEOITEE UAD3qg

AOI OT AT AEO i1 EQREOBAAQO Oc 1 Ad <0 G 1AM A AU Adm
Mw=5.4 olan bir depOAi ET AAT ATT EhOEO8 $ADPOANI EICEEH KODHA
Al T AT "1 TAA1T . AOGECAOQOUIT S5UAO 3EOOAIT AOE j

Ol T OAOg OAEOITEE EAOAEAOIEI EEI AO AOAnOaOali i

Anahtar Kelimeler: Deformasyon, Depem, GNSS, TUSAG¥iif.

+AOEI vEOI Uh :T1T¢cOI AAE "1 1ATO AAOEO -1 EOAOOEOAOEN

21

EEEAT ' 1 OAi Uh : " %-
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.33 EIA 91 sOhAAEI EO 30 "OEAOg +AO«

Ertan Pehlivaith ' EEEAf ' | OAi U

V. %4

401 bl OEAOh AOI T OEFAOET UAOA OAI A0 BAAQAI ATG4A aQ
EOOODI AOAA oh AEOAOT OAA pe Ei AEOAOa1 AAAgO
| UAOET AAEE zpKAIRITh aw@gl phi | Ai 1 AOET AR pq zpbd hEI
Ol AhT AEOAAa 08 . 101 Al RfuvOAkbaOOEAQh AAORT OBA GE
OAEEDPOEOS 30 AET ci Oih OO1 BT OEAOCAA OOUOT Al
i T Ah

i AUAAT A CcAli AEOAAEOS AT AOEEOE OOUOI

ettirmektedir. SUDAOOEEI 1 1 AOET ET Ai Ui EI i giTA OA AAOA
CAl i AEOAAEO8 3i110é 11 AOAEh OOiI BT OEAOAAEE O
OAOUAOQUIT1 AOA CEOA AAgEhi AEOAAEO8 4 O0I1TPATOAENO,

AAgERT AUAT GAUTAO j AUIOR [EOGEEAT OA AOAI G/
AUAdg®AT AT CAUI AO | EAOAT T AEI EOEOR 00 AOEAOg
O0i Ui A0Qs " O11 AOAAT AEDEAR &EAUPROKEAORUAEE AT A

AUT O T EOEOI A0 AA AOI Ol 608 40i i OEAOAAEE AO ¢«
i'.33q OETUAI T AOETE AOEEI Al AEOGAAEO8 " O AOQEE

etlAO ' . 33 OET UAI 1 AOET AAT AAggi OgU 11 AOQOAE Oil
AOi 1T OEAOAAEE CAU Ui gOi1 06801 Ah CAU AAgal gl ¢
CAAEEI ATET bpwmogl A TAAAT 11008 'ATauAd ARIhA T @l
AET AhATETET 11T AATTATT AOGER OO AOEAOail gl UAOA
AAEA Ui OAO0O8 30 A"EAoq AElAﬁ ATz ni AAATI HWODAL 1
Ed
A A

Ao OAAUT O T AA EOOAOU
EUlAiiAOE O1 1 OAOT AA AT AA AAET AT OO0 eh
I AAh EI T Oi AAT OA EOOAOUIT BIGEOGAET BbE
AET EO C = A C i EEOAOI AOg Al AA AAEI

Anahtar Kelimeler: 30 AOEAOah ' ..3h 401 Pl OFEAOh 2AAUIT O

"%OO0AT O0AEI EOATHh :1T1TcCcOl AAE "1 1 AT O %AAOGEO -1 EOAOOEOAOENR

2 EEEAT R i:0A%-U
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+i OAOA1T ' OAAEEOI E S$SEEI A $AI EOI AOAA 4AO0i Al
4AUET Eh - EEOI UADPg OA -AEATEE vUAIIE

' TE OAI 6REl QT VAAI

v %4
"O eAlghi AAANn OAOI Al AT Al E W AU EIO0 AIOR AE IEA ORIl @.
OA ETAIE EIA T EEOIUAPg OA T AEATEE EUAIIEEI
EAOATT AhAAsAOETEI AAgEhOEgETE OA TEEOI UAD
AOAh Og Ol AAAAT QBO TADKIETAGALE T AOGgl 11 A0sO AOAhN(
! OAhOgOi AAA AT AA AAET AT AOI ¢OI AOA CEOAR i Al
AOOI AGgh HAOI EOEE UADPg 110hi AOg OA AQIOLLA
dayanmaCi Ai  OA ET i AOg Ui EOAEQ CEOI 1 i OEAT h EOI
AhAAgAOl EgETET Ai hi AGE O1 1 OAO EAOOEOEE UADg

Ai hih | OAOOGIEE AihiEh AAUATIT A CiiRdI &8 hli Eg €
AAEal Ageal AA EOKN Ahm@RITIa | A GADIULHH g &40 AOT TgA UA
EUAI 1T EgETET AZAUIT A T11AOGg EI A T AEATEE EUAIIE

Anahtar Kelimeler: + AOAT T Ah AAgAOEhREAA®I AROAT ACBPAABR

EE EAOail Ahi ATl a1l AAhKhI Al Ca.
o1 6 QAo'TOE Al Oal PeQAIl I AE
8 Ahag EI AOAOEh -Grgfi0 AeigeO E O
' E AU Al OgT AA AEO OgAAEIlI gEOA
O1 01 OAgl AT AAET 1 AGE AOGOOI 61 AARAT AR
h t+ OEPE COAZEOR Ei OAOGAT COAEEODI E

i 1 A0 Ee¢AOHI! i £IEDIN A UAD@d MO HBO MRS EAFAE
i al al O00iH |/EA0\OE|O\uca/S0q£u&0N EAG EAQ wlMilloynd OE T E T

NAEEOI E AEEI A AAI EOI AOAA Ahai Al Ah VAW &I gdAA
Og Og OEATCAERDODAR & OEEDAKXDE o il BT E1 | o | Gehellikie, AFerrdilisd AT 1 A«
Ahagi i AOGa AEEI T EAT AT AOAA Ahai AUagAag 11 AOAE EOII
Oa Ol AE EeETh TEOEEAT8A EAOha AZETI EOAOE Ui EOAE
ir Toprak Metalleri gibi elementA O ET AOA AAEI EO8 " O1 01 OAAAAER A,
TAA @&EUI T AT I EOEEAT EIT AAgl AT 1 AOa CAOAEI El Ep
FEOAAETI AT T AOGE 1 UAOETAA 11 06i16 AOGEEUA OAEED " EL
i AT O1 A0 AA EeAOEO8 " O11 AOagl UAT 903 0Ah COAZEEO |

~ A A o~ s s

i AUAAa]l AOh T EOEO 11 0h0OOI Al a1 UAT 303 0AR | AOAI

— [ —_—) Q -_)
f— — > QO O M
> = —_ —
- D >
i >
— 0 O > — 7
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T =/ 1
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Ahal AUgAag 11 AOAE EOIGaATA0AMA A EcQATI JAG] GTOADEA A E EOE
emin olmak gerekir[1].

+i OACATAERIAAEEANTEE O1 AOAA Anhal Al An

T vUATTEEI A ETAARA EAOCEO OA EEhAI AOAAEE EOAEOQOEE E/

T (11T EAT OBADY £/ Of AEO CRHAZEO AAgagliagiag OAgl Al A
T 'haOg Oi s0i Oh COAZEEO OA AOT AAT EAUT AEITI AT AT A
ETT1 AT AE E6ET UADagl g08

" OAAEOGET AEIT AT AT Ahg DAOOGEEI T 1 AOE I UAOET AA &AEEO.
AE1I AT AEEOAT OI T OA AROQEEEEAAAAEAB]I ADE4 FEAOBI 3 EOOA
Al ei E EAAOI CEOAT EOOAIih TEOEO OA Oii £ 11 6hdi O
Ahg EIE T1AOAE ¢EUITI 08 | OAgT AATh OgGAEEEEEAA UAI U
i1 OhOOeOI O CEOITi O8 $AEA AiUIE T1ATTAO Ai OOFA CE/
Oi OAe OA AO Oil £O0 ETEI I UUTT1AOg1 31 1 UAOETAA -C/ 83E
OEI EEAOI AOagl hi #MOBIAAR OA L EAIER AT AT AT O1 AOE EEAOAT A/
Oi1 AhAI AAA 171 0hAT AO OEI EEAO EAOI Al g 1 UAOET AA &/

AAT EO | OAOGEI ET AA EOI 1 AT a1l AT  Ah gighémdkiediri2n #A OA " A
c AEEI p8 +i OAOAl COAZEO e AEEOAAEI ATI AOE E&ET (

X0.SiO, (X=Ca, Ba
X0O.Al,0,.2Si0, ya da Sr olabilir)

MgS / CaS
i
MgO.SiO,
2Mg0.SiO,
4AO@AI\ATAI§Q UQTOAIE EIAMEAQATT Aﬁ}AzAQiEqE,Eéo
| TAIOAEED EOI EAD EEQOBODEDOKAUABPAHBA At EEAOEOEIT A
AAGEREI EI OAEED AAEI 1 AOEh EOEOEE 11 EOAI AO OA AE]

AOAOCal A AABAT I AEOAA3O

c AEE€TI 4801 A1l AT AT EU EéET EOI I AT al AT EOI E
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3303 AAI EOET Eénkollefinudnispbhtramet®AD £11 AT A1 AT AT térinakaddlid [ EEC
AA EOCA AT AI AT O OA AEI AhEEI AOET EAOal Ahji ANREBIAG &Q ¢
AOGEEI AOE AEIT AE 1T AOAT ET DEI OAO ET 100111 EeéEI ¢éi1E
o AEBpekddd | AOOA OA OAOI Al AT Al EU UET OAiI 1 AOGE EIT A AA]
Spectrometer Thermal Analysis
Elements ‘ C  Oxides Sulphides Silicates
c si  Si02  MgS
Si p Fe0 FeS
P S Mno
s Mn MgO
Mn Cu
Cu
Mg Mg Other compounds
Dissolved oxygen
Combined oxygen
Other gases
Mg*Mg(S}+Mg(O}+Mg(Si04)
%wl Ai AT O OA AEI AREEI AOET [ EEAA®I AbhAA4EDJ aAaRn BAO af
OA COAEZEO EIA EICEIE EUAIIEE]| &gl 4hQHEARLAE hEGE EIEE T I
Al Oa1 AA OOOOI ACGAE &AEET OE AT hli 60O 11 06h0OI1 A0a AT CA
... . bYQbod
o0OwbPo ——
AREOI EgET AAt mous TEI AlGecli AA EOAEOEER thquARAO®RI KAOI
I1T1T AEOAAg 08 %OCEOI A POl OAOET AAEE AAzEﬁ AT1T AOA AAg
AARgERT AEOA OA AOT A AAgiag 11 AOAE Al Ai AT 61 AOET 1 EOE
TAAATIT A ODAEOOIIAOGW%%AGH%O@HW QEOWIENDAD|A7A| # %
UAT AT AUl g 111 Ai AEOAAg08 'i OATEIEO OA ATl g0O 1T1A1
AET i hiil T7TEOAI AOg OA COAZEO EUAI T EEI AOE 1 UAOET AA
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o AERIOAEDHEH ATAAAE] gogl gl AARGEOIAN [ TABDED Adg 1A GEGA 0AA ¢

TL=f(C,Si P, 0,, Al
1200

1100

\

TE white =f{Si, P, Cr, Mo}

c AE#ER QEOI 1 Al gi CEAE AAI AAEEEORGAEGEEIOOEOAEODE | All @
4, AETihii TITEOAOgl gl OgAAEL gesA i BHOAXHN A0 CEBDROAX
CEOOAOI AEOGAAEO8 " O EEE Al Al AT O #&b anatit il© ethildritakipA A A Ol

edilebilmektedir [3, 4].
KAl ahi A (AEEaql AA "EI CEI AO

"0 eAlghi AAANn OAOI Al AT Al EU UEOAAI EAGART ERDAAAL A

OA ETAITEN I EEOIT UAbPg OA [ AEATEE EUAITEEI AOA 1T1AT A
Ei OAOAT COAAEOEIE AEEI A AATEO 1 Al UAI AUA ¢ AZEAOEI g (
ATAS termalandf U AEEAUg EI A EAOAIT ARAAgAOIi EgE OAUEIT AA
e AEI A OAOOGE EI A OUAI A OA Eibpi AbGg AOAROgOgl i gh Al
AAgEREI ETET 1 Al UAT Al AOA T AOCa1 IAEQOADRDAUARAEOH 4 8\ OAC
AEEI T AA OAT A ETAAI GEAE 11 AOAE EOIIT AT gl Al 1 4E"
AOAhOgq0gl1 i 3gh0g08 +i OAOAT COAZEOI E AEEI A AAI EOI AOl
O1 Bl Al g1 g1 rh&lEDA@@@EmBEN&qAAl CAT AAAE 11 AT 083

AEO AOEE UAOAOOasa E6EI Al Ahalal EAOGal ARl A Oi OAAE

i AOEA AEEAUg EOI1 AT 311 agh0g08 #EEAEADDAOI IE®I Tt ATtg

) TAi EOEUIT 1T AAEI AOaT AA AOEUAT OA ATATEUE '''"1tm O/
pngdpmh O 1T 0AOGal AA bmng8¢gm T OAT1 AOgT AA Ahal AO EI1 AOA
AOGT AGagl AA EAO MEmAA&@%®§1E®¢|A&E||||h0|08 ¢ /EAOEI

AAET AOAE OA EAOhagl AhOg Ol AE EéET OI bl Al AA ¢y OAOE A

Materyal ve Metot

v

¢ AAOEI 3 OEAMQAh ad ADMOE Tja3 %0004 1 ,@A } Aing p ADMEA I KU 3A KRV
le EAOATT ARAAgAOE OAUET AAEI I EMAEBGAT EBDE AEDEAIARE
EAOhal AhOaOai i ah0a038

4AATT p8 $AT AUAA EOIIT AT g1 AT Ahal AT A 1T Al UAI
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NuMmune Do k¢mKull al Kul | an AITIB
Malzemesi Aké 1 Aké Mi[Kull a
1 GGG40 SB-5 0,10 -
2 GGG40 SB-5 0,20 -
3 GGG40 SB-5 0,20 Var
4 GGG40 ZM-6 0,10 -
5 GGG40 ZM-6 0,20 -
6 GGG40 ZM-6 0,20 Var
7 GGG50 SB-5 0,10 -
8 GGG50 ZM-6 0,20 -
4AAT T ¢ 8 $AT AUARAIEDAT AOBR 1 RAET WAGAIATRAT | BT UEOUIT T
El emenl SB5 | ZM6
Si 6570 | 62-68
Zr - 34
Mn - 34
Ba 2-2,5 -
Al 1-15 | 115
Ca 1-15 | 1,21,8
Boyut (mm) | 0,2-0,7 | 0,2-0,7
4AATT o8 4A01 Al AT AT EU Oi1 0Oél AODag
ACEL
Numune (Karbon C TL dTdtTES TS TElow TEhigh R S1
NoO Exkdej €
1 4,24 3,73/ 1146,9| -0,01 1102,2 | 1146,9 | 1148,4 1,54 0
2 4,19 3,61|1152,6| -0,27 1100,5 | 1147,6 | 1149,5 1,87 21
3 4,23 3,68|1148,4| 0,03 1106 1148,4 | 1150,8 2,36 0
4 4,24 3,71| 1147 -0,02 1103,7 1147 | 1148,4 1,47 0
5 4,21 3,59|1151,1| -0,21 1098,9 | 1147,7| 1149 1,23 21
6 4,25 3,69|1145,7 0 1103,5 | 1145,7 | 1148,3 2,63 0
7 4,27 3,7 |1143,8) 0,04 1092,7 | 1143,8 | 1148,8 501 0
8 4,28 3,72|1142,7| -0,05 1099,3 | 1142,7 | 1148,1 5,44 0
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Numune Primary Peak . R
No S2 S3 GRF1 GRF2 Austenite | dTdtTS | Temp Metallur_glcal Oxidation
Quiality Factor
1 41 59 64 65 0 -2,62 | 1298,9 38 41
2 24 55 74 60 2 -2,79 | 1317,7 40 30
3 30 70 82 43 0 -3,21 | 1277,8 58 30
4 39 61 70 36 0 -3,63 | 1282,7 59 39
5 21 58 78 42 1 -3,26 | 1301,1 49 27
6 33 67 78 32 0 -3,71 | 1248,3 62 33
7 38 62 59 92 0 -2,48 | 1278,2 40 38
8 41 59 61 73 0 -2,67 | 1226,5 48 41
4AATT 18 KAEIT A AAT AUE OA OAOOIEE OI1 Oel
Rp02 |[E Mo Sertlik
Numunel R m D e (N/em?) | % Uzama
(N/mr?) | (N/mn?) (HB)
1 491,65 5,6 391,13 | 80.478 229
2 500,81 5,8 380,32 | 83.150 259
3 441,34 36 360,04 | 83.150 255
4 596,53 7,5 420,21 | 84.403 257
5 626,93 8,4 434,67 | 76.898 209
6 356,33 8 303,06 | 79.772 202
7 617,39 4,8 45559 | 76.336 289
8 664,84 8,1 45594 | 75.463 284
311 0e
!Q@ﬁQqOIAAAA@H@@IM@EI@EOA@'IAIQA[ATET EAOATT AhA
i1 O0hi AEOA OA T AEATEE EUAI EEI AOET AA A0OOah CEOI I
i1 OhAOAE [ AEATEE EUAI T EEI AOET Aihi AOGETE OAgl Al AE
l ha OEalAaEykwgﬁmAEQM¢gy ADRI0Ig T A0 A QlADAIO4 ORIOA Oll AU A
UAPgAag EUAITE@EIET EAUIT A T11AOg EI A -6%AEAgriEsSBEUAI
v bm8pm CO p OA 1 11610 10101 AI AOQs
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s AEEI ov8 ' ' ' 1t -TADANADTARR aDgh B Ol _

p |

1 AT al AOAE Al AA AAEIT Al
i EEOI UADPg CEOI T Oi 1 AOE [ T Oi

Algd ADAE: AT AA AAEIT Al
8pmn Ai Ui O AQs

AT Al 11 AOAE Aha -P0DALgqADAORESOAA] AdBpiHAR AAOOEODOD!
(Uzama) AAg AOE Ai hOi EéA DPAO&Al gl OAOOI EsET AA AOOgh (
AFAOOEOQOEE UADPagl gl EOA OiTAE AAOOAT ah CEOOAOI AGEAEC
' hal Al A I AOAI El EAOGal ARl AGala AAGEREE RAEEI | AOAA
EEOAOglall aOA ARAI EUET A CEOA AAgERi AEOAAEOS +0I 1

E
Ei il EATATET EEOEUAAal g OAOCGAEO AAAOAER EEOEUAAA C
Ad 4%l i x DAOAI AOOAOE ET Al EAUAT dolark @AigeaTBI6wW ileog AO
Ol EEOA 2h '2&p OA '2&¢ DAOAI AOOAI AOE AA ETAI E
00a OAT AEO Ahag OAeEI T Al EAEOS
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| Ealla nAEEO 50Qdii Ai Al Adg d&E

8 %OAiI 1T AT O 41 OE

v . %4
-TAAOT HhAEEOI AOAA EAT O1I Ahil ATET &eAObgAag UAUg
i AGAT A1 AGE AT A Al T AE EéE1T AEgllag BEUITIAO «
OAT OEOI AO OA Ao AAgl ARBgDOABUAI CEEDI ABOAEDEB
i1 OhOOOAOAE AO Ui Ol OElI AOagl | OOAOET AAT CAI
- OEOGAT AT AT h YT 4h Oi OAi Oi 1 AAETEO EI AGEREI O}
T ACGE1 BAEGIIAGETh AOAT A1l OAhag EAITET A CAIT AEOAAE
e6Al ghi AOGgi al 1T AAgal AAA3g 08
$ihi6E ie ATER (AAAOI ART A teg j,1x 01 xAO 7
Uagi AgO EAUAGai gUAA AOQI ODRAEBGAEHO ADAOAT AbRE,
ARAOGOAEI AUAT 1T AOGADOO OAETTITEEI AO OA @EUITTAO
OAETT1TEEI AOAA OA CAIT EhROGEOEI AT Eh 11T AAIT 1 AOQE
AAEagi OIAABEACEAE AEOEEI EEI AO OAOA308 $A0-IOTA
CATER Al All1a EAO UAOAA EAPOAI A Al Al agh 1 AOAC
CAOAT OE AAAT AihiE cie O EAOEIEMN AliAnS AE 1AM
Ci OATEI EOI EE CEAE Oii AOAT OGAEI AOT A UOEAOgAA
di OAOT AGE Ei 1T OAPOIE éAighi Al AOAA EITE Ag UA(C
i TAAT 1T AOE ThH4iAEIOGRINIAES EAOAOO Ei AOAOGAT Aga EO
ETAITTE Eiléei AA Aihi Ol AEOAAEOS
"O eAl ghi Ah AEglilag hAEEOI AOET Oi OAI 1 AAEI
OAETT 1T EEI AOET AAI TiA%mmmBJTAﬁOETAO A A@EE
AEO ETAAT AI AGETE OO1T 1 AEOAAg08 311 11 AOAEHR
CAIT AAAE UET AOCAI AOE OAOOahagl Ags

Anahtar Kelimeler: | Egl 1l g oAEEOI AOh -oROT A1 AOET di OAOI

' EOEh

| Eqglilg =AEEOI AOh )T 4 OUGCOI Al A1l AOg EeAOEOET AA Al
OAT gi 1 AT AAEI EO8 dUE EAAOI CEOAT OATai 1l AOAAT AEOEF

bilgi-OAET T 1T EE Al OUABBOaEh OADOBADa a0 BASDa AEOAEOET A

“%OAI T AT O 41 OEd %CA -1 EOAOOE O fetéil: efcln@l.iuk@kardkarGem.tt E1 CE OA U,
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1 EOAI AT AEOI AEOEO fuY8 ! Ealia AEO RAEEO AUOaAAR |
EGi i1 Alaiala OAgl Al AE EGET AEEEOAI OAOE EOkdaAl Al

CEOI | AAEI EO8 1 Eaila RAEEOR AEalla UEI AOEIh AEall :
AEaiia UARAI CEAE Al Oa AT A AEI ARAI AAT i1 ORI AEOAAg
EQI 1 Al aha | AAEI AKQOS R ABRBDOIMERERAAEA EUE EEUI AO O
Al 6001 00001 AA EAOAEAO AAAO ro¥Y8 ! Eaila oAEEO UAI

OucOil Ai Al AOg EeéeET 11 AOEeA &1 E OAUgAA EAAI JjiieéOU EA.
AOAOalT AAT Al g00O OAeEI UADPI AE OUCcOI Al Al AOal AAhAC
OAETTITEETET Eq0gq0Ol AOagh | Al EUAOE OA OUCcOi 1 0s0O Al g
CAT Al EAOI AOaUI A 1 Egl |l gARIAEEOA ERIODIAIT ADIARG E OAOGITAN
EAAAOI Ahi A OAETT 11T EEI AOET AAT T1AT $AO "AT O )1 48AR

| Eqlla sAEEOI AO

AAETTTTERB QEkRERRRARAEEOI AOE ET OAITE g 1A AfnianBED, Eh El A
ana uygulama sen@UT 1 AOq -DévietAl® AGE AAOACEEREDBAT AGA CHODBADRAA
AAUAT 4 GBAlimR 8" AEEDA OUCOI AT A OAT AOUT 6O 11 AOCAE 1 T1TA

d OAOT AGo A AAMEBIT g AAOAAAT Ol 3 Ai Ui BlanADAOBank Resreldrin O 0.
dT OAOT AGBIEA 11 9OAUR lelaF8 ADBEQGAOEOAES " O | Eglliag nlf
OET EO Aga @rificidl IAt@li§ance AR iEekeniin beyni olarak hizmet etmektedir.! Egl 1 3 = AE
3.0, hemnesnder EAT  AA ET OAT InAsteled®©neseldr AAA @Al AA EAPOAI T g .
AAAT | 8hA0pidk8i AEgli il g OOh AEglilag OECAO EAPAgagh AEagll
Ol Ahagl h AEa bibi aygulardalag dahilA il AE | (A @&da upghl@ra senaryosuna

sahiptir. Mobil 1oT,! Egl I a8 mA&E OOAI A1l EAEOS

sn AEEOI Ahi A EqUl AT AgEé Ah AOOAT OAUABAE EBAAE 6BGBAGC
(' 39@dabxmoET AAT  AAUI ACaT A EAOERMOETA®E ONAOWAGBUA BhHI
EAI O EEUI AOI AOE OA ETT1T OAOUITT 1T AAEl g3 AT Ai OOOEUAT A
ITAT 6T E OAUgAA DPOI EAUA OAgi Al h 1 Egilag oAEEQDAO E
1 | Eqll OAREEE BIILE Al Al AE£OAAOEN ATEAICAGEEARDGI Ah A
ET OEAT O EEhAI AOET Ah karalizdsgoOE A AIOA O IAA yelid\AOA 44 1 Ciad B
durumdaA 80 " Oh HhAAARE OET UAT 1 AOETET EADOAA Al A
ET Uil AEOAAg 08 - AOAOO OAN AcDB AR &f A U8 1A OaA oG i A0 gAhC
EADAOEOAOER UICREME AH @e IdH EQN KM, BludiodtiOve RadfoA O h g L
AOAEAT Oq (@D gEABI AEOAT 00q U ADBAEROAD O H sA@A AIE & O ACA
OAETT11TEEI AOEh UAITgUAA EiéiE Al ATl AOg EADOAC
CEOOAOEO8 %E 11 AOAER AO OAETI 11 EEI B0 gaphekselh ET A

AAgl AT Ogq OAEIT | IDIGAHIAA QETAHTahh GAAITHEINE ECA éli OQIUEROQEI |

AAgigkiekiran! Eal 1l g o AEEOI AOET EEOEUA&I AOgl g EAOhag

1 o0 AiEAiila oAEEO OUCOI Al Al AOal AA EAAI EUAO CE
AGI OT i Al HEAAOHOEAAsal OaU OUCOI Al A UET AGEI OEGO
OAOE & Of AOI ADal A OA EAOOA Apl AOA OAEEDOEOS8 3
OAOE Oi bl AUAT AUI AO OA AEOI AROEOAI AUI AdON AO A
OAgi AUAI ARqEl AOa AT1Alagl A GAIEOG8 ! Eaqlla oAEEOI

UET AOETI DI AOAEI Oi O T1 OhOOOI Al g Ag 038
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1 ! EgulABRRIXC O1 AT A OAT AOUT 1 AOg adef ARATIOHA CEGR AEDEICA 00
EADAE] AOAE NGB Gimklednde } OO El ei i i OA OIEAE 1 Al AA
hAEEI 141 fE&ho0BQsol Ai A OAT AOUT 1 AOg Oi bl Oi A AAUAA
OOOAOQI AOg Ai Ui EOI O OA" @EARIADIEI Ml AQE ABE  TAAI EWAX
kai O EI A EUAI OAEOEO AOAOGail AAEE EAUAA AAT CAOEI]
I DAOAOGEOI AO AOAOgT AA AEO ENROhT ABRET §1 «c ABPAUAOE
AEO DPAOI AT A UAhRAT I AGaglg ET 1 AUAT EEIEO AEO EI T

|l Eqgllag AET i hiih EAT O CAI EREI Eltarbfth EAGQAAA | AN AREOE A
Al A Al T AE EéET etm@HtetiO Bu taeafeAAO A0gd AAh EI Ei Il AGIEAAGDUOA

I PAOAGOEQIAGE «c AEEO OED QBRI ERET EIl 4A0&A8A0E AE

' ATA1T HhAEEO CAITEhEIE EAAAA AOETA CEOAR EIiEIT AOhR
OAET EE OOAT vAA GAIOKOA\ EhAGTT MBd | AOETE EADPOAUAT 0T 00T ¢
i 60 Ai UAU AEO | EQRORAIRRAED®8 OAIORIOIQAG AUOaAAh AEET £
Al 11 A0g OAUA ET 1 OARDliknbkerflgr telsand)ifferkeZI¢HiE B DA OB Bidhdémi

leOAT AUE EOOEZEAEgl A 1 EAAOI EE AOI A ICER&EBDPI 1 EOEEAI A
4A1TAET I i TEEAOUIT T DAOCAOEIOD AOAOEDIAAD EOAEQA BAHG | QA &
Ppi ATT1 AO OA 11 O6hOOOOO OA eAREOIE )14 EEUI AOI AOE O
AT Ai OOOET AO E@ET )AAagARRD IOOOIEA G COA All Al AHagl g AT OA

DI AOAEI Oi & T1 OhO6BHOHOI AdDs
$AO0O "AT O . AOT Al AOET di1 6A0O1 AOGE

NB) / 4h o' 00 OAOAZal AAT 2Ai8poc fpY oAA OAOAOI AT Al
teknolojisidir. NB-) T 421 ET AT A GAGIA OO A aFOMA A £1 AOE

1T GATERT AGET | ERO A A@OAE A AT A0 BEDIJ 1Ay clefae IGIEEMGHAOMECEE |

IoTnlnkapsama(;IAIIII AquIOaU AAﬂanI i TAOT AA pot /
BEI i 1T AOUTT OAOGOE EAI AAT O Ewh OAAocdedil i CRAOEAKI
+ADOAI A CAIEhROEOI AUE CAOeAEI AhOEOI AE Eé U

5 —

ET R
i TAI1AOUT 1O CEAE)ITAEBAGHEAT AR . AAT ElI OAT T EROEOE
)i 4 AAOOAGE EAI AT OAOGER gl A UAERD ABRGED8R phoa A A " Qi1 CE
OAgl AT g O0OAh CAAEEI Ah OAOEI AOETET UATEAAT EIAC
Oi1 AOA AAEI AAET EO CAAEEI A Oi OAOGE pn Ol o AEO8 |
OAT EUAI EEEIAN RGIEOAREAEAA AAOOAEIT AT AAE]I EOS8

T woi bPEI EIOI jom WAIOKDIOOAEDUIIAAOT O j03-9q OA C
(eDRX) kullanarak, NB) 1 4 9 AA AAEA OUOT AAEI Ai A Oi OAGE Al A

A £ oz £ a0~

teknolojisi Rel12'ye yeni eklendi, buradaCi ¢ OAOAOQOOOAD 11 AOT AA OAOI EI
EAUg 01l ah AT AAE OAOI ETATET cCcié& OAOAOOOAOT O OAgl
EEET OET UAT &mAkidrOABA ADAT A Akl mollih@a8tdrminalin uyku
AET Cci Oil1i ADPBA OA @UgAag Ei AOATET CAZRAROEU A/
AET ATT EROEO8 03- EI A EAOh g(tloadirRigA0nH hARl sl BAI AFRO | ABba
El ei AR A0OOOg 0308

T KI E OAUaAA UMAEd IAch s E BpAYn E( U Ei AdetkihaAAh gl A UAEIT A

60



3rd Engineers of Future International Student Symposium N
o8 ' Al AAAgET -1 EATAEOI AOE 510
16-17 May 2019, Zonguldak, Turkey

http://mww.efis.beun.edu.tr

1 Dihi E AEEAU [ AT EUADE juv AiT1 AOal Al Oagl AAQ +
Bunedenle, NB) 1 4 EéET AEOET AEI EOI1 AT gl AOOOI 1 ADagh AEE
CAAEEI A OAUA OAOE 1 OATI1AOaT AAT AAEA EMAOI BEADBAEE
uzaktan izlemevb.) girer. NB-) 1 4 O A5G0 g | 31 O ALbrig TerOEY@ELtion LTE)'nin temel
Eh1 AOI AOETE EOI T Ahda@as Ee@il OI0IEA UAE OIORE EAH O@ide, EAT A
AOAEAT O BED] A3 ¥q UAOg AODI REO 11 AEDHE AOAE OAGEI EC
dubleks modunu destekler[3]8 &$$ 9AOai AODPI AEOh OPIETE OA Al>
EOI T AT gAgl gl UA Al Agosag OAUA EI AOOEwEh UATE EAO EE

~

S
.AOT A1 AOET d1 OAO1 AGE EI A QAO CAeAl cCci1 EAUAOai gUA
OAETTITEEOE POl EAI AOET AAhAOgOa EeéET EAUAOE ETAI

Oi OAi Oi 1 AAET EOI EE A0 QO @TAGOOAD APGE ICAQRE AET IAIAAA
hAEEO Ee AOEOET AAEE AEgiliag 1 AOT Al AOET cie Oi EAOGEIE
I OOAT EThOI 1 AOgT AA EAAAOI Ahi A EEOEUAAg AOQOUAODEIT AC
konulaOAg 08 " O TAAATT A EIAGEhREI OAEITITEEOE OAGE] EC
EOCI 1 Al gi EiT AUl aeagh Oi OAi Oi 1 AAEI EOI EEh EI eAEI AT AA
yi4h CATER EADPOAI Ah Ai hiOh eil& OADAGRI EARE EAIUL IARA gl A
CAAEEI A O1T1 AOAT Gg EIT 101 AOg CEU ETITA Al gl Ageal AA

$A0 "AT O )14 OOAT AAOAg i AOGAOO EIi AOAOGAI Ag AliO UAB
P

Ai hi EOQIi 08 ''T AAE POAOGCEEOA OAT AETTiITEEAOUIT 1 PAOAOGE
AEO 1T ATEUAO OEU EIT 1000 111 AEOAAgO8 ! UOgAA i1 EAIE
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