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FMikrobiyal olarak indiUklenen kalsiyum karbonat ¢dOkeltisinin  potansiyel kullanimi igin
Sporosarcina pasteurii' nin Ureaz aktivitesinin arastirilmasi

Kagan ERYURUK

Sayfa:1- 4

Geology and Geochemistry of Copper Mineralization of Volcanic Rocks Due to Quartz Veins in
Western Part of Almus (TOKAT-TURKEY)

Cihan YALCIN, Mustafa KUMRAL, Mustafa KAYA, Muhittin KARAMAN

Sayfa:5-9

Aktif Mikroorganizmalar (EM) Kullanilarak Ii¢cme Suyundaki Cézdnmds Organik Maddenin
Uzaklastirilmasi

Zehra Gulten YALCIN, Mustafa DAG, Ercan AYDOGMUS

Sayfa: 10 - 13

Analitik Hiyerarsi Sureci (AHS) Yéntemini Kullanarak Havacilik Sektdérdndn Kalite Sdreclerindeki
insan Faktoéri Risklerinin Dederlendirilmesi

Ebru YAZGAN

Sayfa: 14 - 18

Ugagin Kanat Hlacum Kenarinda Buzdan Arindirma Performansini Etkileyen Parameterelerin
Optimizasyonu

Hayati Kadir PAZARLIOGLU, Ahmet Umit TEPE, Kamil ARSLAN

Sayfa: 19 - 27

HCI Asit Cézeltisinde Sn-3Ag-0.5Cu Alasiminin Korozyon Kinetigi Uzerine Indiyum llavesinin Etkisi
Serkan OGUZ, Ahmet Mustafa ERER, Yunus TUREN, Hayrettin AHLATCI

Sayfa: 28 - 33

Eriste Kurutmasini Etkileyen Parametrelerin Taguchi Metodu ile Optimizasyonu

Rana BASATAC, Zehra Gulten YALCIN, Mustafa DAG, Ercan AYDOGMUS

Sayfa: 34 - 41

inmenin Beyin Radyolojik BT Gérintilerinden Bilgisayar Destekli Derin Ogrenmeye Dayali
Degerlendirilmesi

Ali Berkan URAL

Sayfa: 42 - 52

Cu20 ve AI203 Nanopartikillerin Motor Performans ve Emisyonlara Etkisinin Incelenmesi

Gursel CINAR, Oguzhan AKYUZ

Sayfa: 53 - 61

Cop Dongusunun Etkili Bileseni: Poset Cay Atiklari ve Ni+2 Adsorpsiyonu

Hakan CELEBI, Tolga BAHADIR, [smail SIMSEK, Sevket TULUN, Melayib BILGIN

Sayfa: 62 - 69

Farkli Tuz Konsantrasyonlarinda Semiz Otu (Portulaca oleracea) ve Kamissi Yumak (Festuca
arundinacea) Bitkileri Uygulanarak Tuzlu Topraklarin Fitoremediasyon Yéntemiyle lyilestirilmesi
Hasan ER, Semih ELIBOL

Sayfa: 70 - 74

Kemik Rejenerasyonu ic¢in Farkli Gézenek Oranlarindaki Kafes Tabanli Gdézenekli Yapinin
Gecirgenlik Performansinin Dederlendirilmesi

Derya KARAMAN, Huccet KAHRAMANZADE

Sayfa: 75-79

Yakit Hicreli Araclarda Enerji Yonetim Stratejileri ve Optimizasyon Hedeflerinin incelenmesi

Ceyda KOK, Stiha Orcun MERT

Sayfa: 80 - 86

Dogayi Mimarlikta Kullanmak: Antoni Gaudi'den Bir Perspektif

Seyda EMEKCI

Sayfa: 87 - 91
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Lityum sulfar bataryalar i¢in SiO2 kapli karbon ara katmanlari

Meltem YANILMAZ

Sayfa: 92 - 94

Sentezlenmis MSG ve Nano-Alimina ile Uretilen Polyester Kompozitlerin Termofiziksel Ozelliklerinin
incelenmesi

Hakan SAHAL, Ercan AYDOGMUS

Sayfa: 95 - 99

Drenaj Alan-Oran Metodu Kullanilarak Nehir Akim Verilerinin Yanlilik DGzeltmesi ile Dogrulugunun
incelenmesi

Serin DEGERLI, Evren TURHAN

Sayfa: 100 - 104

Sarddrdlebilirligin Tedarik Zinciri Yonetimi Uzerine Etkileri

Batin Latif AYLAK

Sayfa: 105 - 109

Weak stability of e-isometry Mapping on Real Banach Spaces

Minanur ROHMAN, ilker ERYILMAZ

Sayfa: 110 - 114

Ogreniminde Cok Dogrusal Regresyon Kullanarak Arac Yakit Emisyon Verimliligi Tahmini

Yunus EGI

Sayfa: 115 - 120

Alt Ylzeyi Modifiye Edilmis NACA 63-415 Kanat Profilinin Aerodinamik Performansinin Sayisal
Analizi

Hakan INAN, Mahmut KAPLAN

Sayfa: 121 - 125

icmesuyu Dagitim Sistemlerinde Ariza Bakim Onarim Sdreclerinin [zlenmesi icin Performans
Gostergeleri

Cansu ORHAN, Mahmut FIRAT, Salih YILMAZ, Abdullah ATES

Sayfa: 126 - 134

A Statistical Study on Some Micromorphological Characters

Alperen OZDEMIR, Ali OZDEMIR

Sayfa: 135 - 141

SVM, RF ve Naive Bayes'e Dayali Olarak Zemin Sivilasma Veri Setinin Siniflandiriimasinda Asiri
Ornekleme Yéntemlerinin (OVER, SMOTE ve ROSE) Dederlendirilmesi

Selcuk DEMIR, Emrehan Kutlug SAHIN

Sayfa: 142 - 147

Blokzinciri Teknolojisi Uygulamalarinin Lojistik Sektérine Etkileri

Batin Latif AYLAK

Sayfa: 148 - 152

Mevcut Az Katli Betonarme Bir Binada Perde Kullanimi ve Yerlesiminin Yapisal Davranisa Etkisinin
incelenmesi

Muhammed OZTEMEL, Merdan Térehan TURAN, Halit Erdem COLAKOGLU

Sayfa: 153 - 159

Gézenekli Karbon Nanoliflerin Yizey Ozelliklerinin incelenmesi

Goltug CIHANBEYOGLU, Meltem YANILMAZ

Sayfa: 160 - 163

[n] Kamesinin Ardisik ki Cift Tamsay! Icermeyen Alt Kdmelerinin Sayisini Veren Tamsayi Dizisini
Genelleyen Polinom Dizisi

Baris ARSLAN, Kemal USLU

Sayfa: 164 - 169

Cok Amacli Optimizasyon Problemleri icin Ayristirmaya Dayali Cok Amagli Evrimsel Algoritmada
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Rastgele Ayristirma Yontemleri
Tolga ALTINOZ
Sayfa: 170 - 174
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Lineer ve Kubik Regresyon Analizleri Kullanilarak OECD Ulkelerinin CO2 Emisyonlarinin
Tahminlemesi

Ezgi GULER, Suheyla YEREL KANDEMIR

Sayfa: 175 - 180

Bir Uzay Egrisi ve Regle Yuzey Arasinda Bishop Catisina Dayalr Bitisik Yaklasimi

Vahide BULUT

Sayfa: 181 -192

Biyokutleden Elde Edilen Biyoyakitlara Genel Bir Bakis

Sinem ISIK, Sira¢ YAVUZ

Sayfa: 193 - 201

Betonarme Kolon Egrilik Stinekliginin 2007 ve 2018 Deprem Yoénetmeliklerine Gére Incelenmesi
Abdullah GUNDOCGAY, Ahmet Kubilay AKSAKAL

Sayfa: 202 - 210

Derin Ogrenme Tabanli Nesne Tanima Yeteneklerine Sahip Akilli Robot Sisteminin Gelistirilmesi
Cengiz SERTKAYA

Sayfa: 211 - 216

Deniz Lojistiginde Yapay Zeka Uygulamalarinin Etkileri

Batin Latif AYLAK

Sayfa: 217 - 225

Akilll Evlerde IoT Teknolojileri ve Siber Gluvenlik

[sa AVCI

Sayfa: 226 - 233

Cok Amacl Kisitlama Gergcek Dilnya Optimizasyon Problemlerini Cok Amacl Optimizasyon
Algoritmalari ile Cézme

Tolga ALTINOZ

Sayfa: 234 - 238

Turkge Metin Madenciligi i¢in Calisan Bellek Baglantilari Tabanli Uzun Kisa Sdreli Bellek Mimarisi
Aytug ONAN

Sayfa: 239 - 246

Purolite A200 Recine Kullanilarak lyon Degistirme Yéntemi ile Sudan Sdlfat Giderimi

Muhammed Bora AKIN, Zulal HO$AFC/OCLU KIYISIN, Mehmet Muhtar KOCAKERIM

Sayfa: 247 - 253

TurtleBot 3 ile Ros Tabanli Yol Planlama Uygulamasi

Hazim ISCAN, Ezgisu TUNCEL

Sayfa: 254 - 258

Kutle Dastrmeli Prensibe Dayanan Dinamik Basing Standardinin Tasarimi ve Uretilmesi

Yasin DURGUT, Ertan AK§AH//\/

Sayfa: 259 - 266

Ucgucu Kulle Stabilize Edilen Catalagzi Kili MUihendislik Performansi

Emrah DAGLI, Omer Faruk CAPAR

Sayfa: 267 - 272

Alternatif Yakit Karisimlarinin Egzoz Emisyonlari Uzerindeki Etkisini Ongérmek lcin Makine
Ogrenme Yéntemlerinin Kullanilmasi

Samet BILBAN, Hasan AYDOGAN

Sayfa: 273 - 279

Turkiye'deki Jeotermal Enerji Santrallerinin Kimdlatif Kurulu Gdctndn Yapay Sinir Agi ve iki Yénld
Uzun-Kisa Vadeli Bellek Kullanilarak Tahmini

Mehmet Hakan OZDEMIR, Batin Latif AYLAK

Sayfa: 280 - 284

Balpetegi Sandvi¢ Kompozitlerin Treyler On Panellerine Uygulanabilirliginin Sonlu Elemanlar
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Analizi ile incelemesi
Mirac MUTLU, Aysegtl AKDOGAN EKER, Emin Emre GOKTEPE
Sayfa: 285 - 291
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Akimsiz Kaplama Yéntemi ile Uretilen Ni-W-P Coklu Alasimlarin Sertlik ve Asinma Ozelliklerine
Sodyum Tungsten iceriginin Etkisi

ibrahim USTA, Harun GUL

Sayfa: 299 - 304

insansiz Hava Araclarinda Gémuld Sistem Uzerinden Derin Ogrenme ile Nesne Tespiti

Ziya SAYGILI, Gizin OZMEN

Sayfa: 292 - 298

Uzamsal Alan Gorantd Steganografisi icin Blok Veri Gizlemede Kanal Se¢imi

Zeynep SARI, Mehmet YILDIRIM

Sayfa: 305 - 310

Surtiunme Kaynadiyla Birlestirilen Inconel 718 Stperalasimi ve 316L Paslanmaz Celiginde Kaynak
Parametrelerinin Eksenel Kisalmaya Etkisi

Omer KARABEY, Ahmet AKKUS

Sayfa: 311 - 316

Tas Kolonlarla lyilestirilen Yumusak Zeminlerin Deprem Etkisi Altindaki Deplasman Analizi

Ferhat SAHINKAYA, Gékhan DEMIR

Sayfa: 317 - 320

Yeni Bir Turkge Sesli Kitap Veri Seti Uzerinde Convolutional RNN+CTC, LSTM+CTC ve GRU+CTC
Modellerinin Karsilastirilmasi

Halil ibrahim YALMAN, Zekeriya TUFEKCI

Sayfa: 321 - 327

Kivrimli D6ngl Rezonatdrld ve Tamamlayici Bélinmus Halka Rezonatdrld (CSRR) Kusurlu Zemin
Yapisina Sahip (DGS) Ucgen Seklinde Bant Geciren Filtre

Mert DEMIREL, Merih PALANDOKEN, Esra AYCAN

Sayfa: 328 - 331

Vardiya Cizelgeleme Optimizasyonu: Gercek Hayat Yer Alti Tasimaciligi Ornedi

Hafsa Nur OZTURK, Ediz ATMACA, Hatice ERDOGCAN AKBULUT, Esra AKTAS

Sayfa: 332 - 335

Kentsel Déntstmde Is Sagligi ve Gavenligi

Abdullah GUNDOCAY

Sayfa: 336 - 343

Otomatik Mango Cesitlerinin Siniflandirmasi icin Transfer Ogrenme ve ince Ayarlama Yaklasiminin
Etkinliginin Degerlendirilmesi

Nagham ALHAWAS, Zekeriya TUFEKCI

Sayfa: 344 - 353

Yakma Alin Kaynagiyla Birlestirilmis S355JR Yapi Celiklerinde ITAB'In Karakterizasyonu

Gazi Emre KOCAMANOGLU, Ugur ARABACI, Ugur OZDEMIR

Sayfa: 354 - 359

Covid-19 Gegici Asilama Kliniklerinin Atanmasina Sezgisel Bir Yaklasim

Esra CAKIR, Mehmet Ali TAS

Sayfa: 360 - 366

ZnO Kristalizasyonunun Morfolojisi, Boyut Dagilimi ve Ylzey Alaninin Taguchi Deneysel Tasarimi
Kullanilarak Incelenmesi

Muhammed Bora AKIN, Omer Faruk DILMAC, Baris SIMSEK

Sayfa: 367 - 373

Tek Kanalli Akciger Seslerinde Sizgec Tipi Ozellik Secim Yoéntemlerini Kullanarak Solunum
Patolojisinin Teshisi

Mustafa Alptekin ENGIN, Latif AKCAY, Selim ARAS

Sayfa: 374 - 380

Baca Gazi Destekli Organik Rankine Cevrimi i¢in Taguchi Analizi

Burak TURKAN

Sayfa: 381 - 386
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Karmasik Jeoloji ve Topografyaya Sahip Alanlarda Sentinel-2A Uydu Gordantulerinin Performansi
Uzerine Bir Ornek Calisma: Koyulhisar (Sivas-Tdrkiye)

Ayse Betll CALISKAN, Oktay CANBAZ, Onder GURSOY

Sayfa: 387 - 395

Dengesiz Tibbi Veri Siniflandirmasi icin Salp Sdrd Tabanli Bir Asagi-Ornekleme Yaklasimi
Mohammed Hussein IBRAHIM

Sayfa: 396 - 402

Turkge Metin Madenciligi icin Dikkat Mekanizmasi Tabanli Derin  Ogrenme Mimarilerinin
Degerlendirilmesi

Aytug ONAN

Sayfa: 403 - 407

Sakarya ili Karasu Sahili icin Kiyi Cizgisi Degisiminin CoastSat Uygulamasiyla Incelenmesi

Mazlum KILIC, Adem AKPINAR

Sayfa: 408 - 414

Cift Beslemeli Enduksiyon Jeneratdér Tabanli Rizgar Turbini Mevcut D6ngl Davranisinin Dinamik
Analizi

Samatar ABDI YONIS, Ziyodulla YUSUPOV

Sayfa: 415 - 420

H-Darrieus Ruzgar Turbininde Simetrik ve Asimetrik Kanat Profili Kullaniminin Karsilastiriimasi
Mehmet Ozgtin KORUKCU

Sayfa: 421 - 427

Ara¢c Rotalama Probleminin Cézumd Icin Cok Amagl Genel Dedisken Komsuluk Arama
Metasezgisel Yaklasimi

Hacer YUMURTACI AYDOGMUS, Yiicel OZCAN

Sayfa: 428 - 432

On The Solutions of Three-Dimensional Difference Equation Systems Via Pell Numbers

Necati TASKARA, Huseyin BUYUK

Sayfa: 433 - 440

Anod Camurundaki Altinin Sulu Ortamda Klorinasyonu Esnasinda Cinko Liginginin Optimizasyonu
Bunyamin DONMEZ, Cafer CELIK

Sayfa: 441 - 445

Polikarbazol ve ZnO Katkili Polikarbazoldn Paslanmaz Celik Yizeyinde Elektrokimyasal Sentezi ve
Korozyon Performanslarinin Arastirilmasi

Gulten UZUN, Berrin DURAN, Evrim HUR

Sayfa: 446 - 452

Pistia stratoites’in yaprak ve kék ozltlerinin hayvansal gidalardan izole edilen Enterococcus ve
Staphylococcus’larin biyofilmleri Gzerine anti-biyofilm etkisinin arastirilmasi

Meryem Burcu KULAHCI, Ebru BEYZI, Nebahat Aytuna CERCI

Sayfa: 453 - 457

Makine Ogrenmesi Yontemleri ile Meteorolojik Parametrelere Dayali Yol Gérandrliagd Tahmini
Tahsin BAYKAL, Fatih ERGEZER, Ekinhan ERISKIN, Serdal TERZI

Sayfa: 458 - 462

Kémuar Uretim Tesisi Atiksularinin lleri Aritim Prosesleri ile Aritilarak Tekrar Kullanilabilirliginin
Arastirilmasi

Hatice DEMIREL, Gékhan Ekrem USTUN

Sayfa: 463 - 468

Anod Camurundaki Bakirin H2S50O4 Cozeltilerinde Cézunddrdlmesi Esnasinda Nikelin Davranisi
Blnyamin DONMEZ, Cafer CELIK

Sayfa: 469 - 473

Doymus Kumlu Zeminde Yanal YUkli Tek Kazik Tasarimi lgin Farkli P-Y Egrilerinin Etkilerinin
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Karsilastirmali Analitik Olarak incelenmesi
Fatih CELIK
Sayfa: 474 - 478
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Genis Bantta Dustk Yansitmali Kare Orgt Yapili ve Kuantum Nokta Kapli Silisyum Nanottp Kapli
Ylzeyler

Turgut TUT

Sayfa: 479 - 484

Kimyasal Bilesimin Paslanmaz Celik Kaplamalarin Mekanik ve Korozyon Ozelliklerine Etkisi

Fatih Nedim YORULMAZ, Hilya DURMUS, Nilay COMEZ

Sayfa: 485 - 491

Okslrlk Sesi Kayitlarindan Spektral Ozellikler ile Otomatik COVID-19 Tespiti

Semiye DEMIRCAN

Sayfa: 492 - 495

Agar-Kapli Manyetik Nanopartikiller Uzerine Adsorpsiyon ile Amilaz immobilizasyonu

Nihal YILMAZ, Suzan BIRAN AY

Sayfa: 496 - 500

Bir Savunma Sanayi Firmasinda Depo Bodlgesi Atama Sisteminin Veri Madenciligi ve Makine
Ogrenme Yaklasimlariyla lyilestirilmesi

Mehmet ERTEM

Sayfa: 507 - 506

Bulanik C - Ortalamalar ile Ulkelerin Issizlik Gdstergeleri Temelinde Kimelenmesi

Yesim OK

Sayfa: 507 - 512

AISI P20 Plastik Kalip Celiginin Sonlu Elemanlar Yéntemi ile Frezelenmesinde Gug Tuketiminin
incelenmesi

Rusterm BINALI, Mdcahit COSKUN, Sileyman NESELI

Sayfa: 513 - 518

Boyut Indirgeme Teknikleri ve LSTM Derin Ogrenme A [le BISTIOO Endeksi Fiyat Tahmini

Mehmet SARIKOGC, Mete CELIK

Sayfa: 519 - 524

Polimer Esasli Ayak Ortezlerinin Mekaniksel Davranislarinin Sonlu Elemanlar Yontemi Kullanilarak
Tahmini

Mustafa GUNES, Abdulhamit SEVGI, Cebrail OLMEZ, Zehra SEVER

Sayfa: 525 - 530

ADR'li  Tankerlerde Kullanilan Kaynakli ve Kaynaksiz Celiklerin  Mekanik — Ozelliklerinin
Karsilastiriimasi

Furkan Emin BUGAN, Emin Emre GOKTEPE, Tufan ALTIPARMAK, Erhan DURU

Sayfa: 531 - 536

The Comparison of the Properties of Geopolymer Paste and Ordinary Portland Cement Mortar
Produced Using Polycarboxylate Based Admixture

Evren ARIOZ, Gamze SARAC, Omer ARIOZ, O. Mete KOCKAR

Sayfa: 537 - 540

Twitter'de Siber Glvenlik Kavramlarinin Analizi

Nazmiye ELIGUZEL, Lana MANLA ALI

Sayfa: 541 - 545

Dengesiz Kardiyak Aritmi Verilerinin Siniflandirilmasi

Cansu ECEMIS, Neslihan AVCU, Zekeriya SARI

Sayfa: 546 - 552

Fasulye Genotiplerinde Tuz ve Kuraklik Stresleri Altinda VPE Gen Ailesinin Genom Capinda Analizi
ve Karakterizasyonu

Ahmed Sidar AYGOREN, Selman MUSLU, Murat ISIYEL, Burak Muhammed ONER, Ayse Gl
KASAPOGLU, Recep AYDINYURT, Esra YAPRAK, Sumeyra UCAR, Emre ILHAN, Murat AYDIN

Sayfa: 553 - 560

Camasir Makinesinde Calisma Sudresinin Optimizasyonu i¢in Bulanik Kontrolor

Muhammed Ali CALMAZ, Neslihan AVCU

Sayfa: 561 - 567
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Avrupa Yesil Mutabakatinin Lojistik Gzerindeki Etkilerini CIMO-Logic ile Analizi

Mehmet Ali TAS, Batin Latif AYLAK

Sayfa: 568 - 572

Ni-B-CeO2 Kompozit Akimsiz Kaplamanin Mekanik ve Tribolojik Ozelliklerine Isil islem ve Yikdan
Etkisi

Deniz GULTEKIN, Erhan DURU, Hatem AKBULUT

Sayfa: 573 - 578

Nesnel, Oznel ve Butlunlesik Kriter Adirliklandirma Yéntemlerinin Karsilastiriimasi: COVID-19
Uygulamasi

Zeynep Blsra KESKIN, Elif KILIC DELICE

Sayfa: 579 - 584

Fasulye bitkisinde phospholipase D gen ailesinin tuz ve kuraklik stresi altinda genom ¢apli
karakterizasyonu

Murat ISIYEL, Burak Muhammed ONER, Esra YAPRAK, Simeyra UCAR, Ayse Gul KASAPOGLU,
Ahmed Sidar AYGOREN, Selman MUSLU, Recep AYDINYURT, Emre ILHAN, Murat AYDIN

Sayfa: 585 - 593

COVID-19 Surecinin Su Ayak lzine Etkisinin Degerlendirilmesi

Sevde USTUN ODABAS]

Sayfa: 594 - 600

Yaslilari Gunluk Yasamlarinda Destekleyici Mobil Saglik Uygulamasi Gelistirilmesi

Ismael Thomas CISSE, Ozgiin YILMAZ

Sayfa: 601 - 609

Ni-BW Kaplamalarinda W Konsantrasyonun Sertlik ve Asinma Ozelliklerine Etkisi

Erhan DURU, Abdullah OZTURK, Mehmet UYSAL, Hatem AKBULUT, Serdar ASLAN

Sayfa: 610 - 616

Nor-wogonin'in Insan Rahim AJzi Kanseri Hlcrelerinde Antikanser ve Apoptotik Etkileri

Ahmet KARAKUS, Sevgi UNAL KARAKUS

Sayfa: 617 - 622

Baski Devre Kart Malzemesi Se¢ciminde Analitik Hiyerarsi Streci Yontemi

Ahmet CIHAN

Sayfa: 623 - 627

Onemli Kis Turizm Merkezi Olan Erzurumunda Pasif Kar Ornekleyicisi ile Farkli Yizey ve
Derinliklerdeki Poliklorlu Bifenillerin (PCB'lerin) Konsantrasyon ve Bulk Cokelme Akilarinin
Belirlenmesi

Cihan PALOLUOGLU

Sayfa: 628 - 638

SecureRandom Kutlphanesi Kullanarak Yazilimsal Trivium Olusturma

Cemile INCE, Kenan INCE, Davut HANBAY

Sayfa: 639 - 644

Termik Santral Kaynakli Cevre Kirliligini Onlemek lcin Baca Gazi Aritma Teknolojisi:Ornek Calisma
Seyitémer Termik Santrali Uygulamasi

Seyma KACMAZ, Havva DEMIRPOLAT

Sayfa: 645 - 651

Hiperlipideminin Neden Oldugu Ana Organ Hasarina Karsi Ceviz Tohumu Kabugunun Etkisi

Esra PALABIYIK, Seda ASKIN, Hakan ASKIN

Sayfa: 652 - 656

IEEE 80211 b/g Uygulamalarina Yénelik Yiksek Kazancgli Dikdértgen Yama Mikroserit Anten
Tasarimi

Hilal KURT

Sayfa: 657 - 660

Wi-Fi Uygulamalari i¢in Cift Bant Mikroserit Anten Tasarimi

Sezer KUCUKCAN, Adnan KAYA

Sayfa: 661 - 664
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Lucas Sayi Dizisinin Bilgi Entropisi Yéninden Incelenmesi

Buinyamin SAHIN, ihsan TUCAL

Sayfa: 665 - 671

Kablosuz Wi-Fi Uygulamasi igin 2.4GHz'de Calisan Mikroserit Yama Anten Tasarimi ve
Yorumlanmasi

Gokcen DEMIRBAS, Ekrem AKAR

Sayfa: 672 - 675

PVTLP genlerinin genom c¢apli tespit ve karakterizasyonu

Ayse GUl KASAPOGLU, Ahmed Sidar AYGOREN, Selman MUSLU, Burak Muhammed ONER, Murat
ISIYEL, Esra YAPRAK, Sumeyra UCAR, Recep AYDINYURT, Busra UZUN, Emre ILHAN, Murat AYDIN
Sayfa: 676 - 684

2.4 GHz ve 5 GHz Wi-Fi Uygulamalari i¢in Cift Band Anten Tasarimi

Yasar KAPLAN, Cem GOCEN

Sayfa: 685 - 688

Akilli Fabrika Uygulamalari icin Yiksek Kazancli Dairesel Polarize Kare Yama UHF RFID Okuyucu
Anten Tasarimi

Gulbahar GUVEN, Ismail AKDAG

Sayfa: 689 - 692
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Abstract

The urease activity of Sporosarcina pasteurii was investigated using different number of bacterial cells. Resting Sporosarcina pasteurii
cells and 500 mM urea solution were placed into the beakers to measure the change in electrical conductivity of the solution. The
electrical conductivity values were varied between 0.382 mS/m and 6.224 mS/m for 10 min. The highest electrical conductivity was
measured for addition of the largest number of cells (10*10°) to the solution. Resting Sporosarcina pasteurii cells and 500 mM urea
and 500 mM CacCl, solution were also placed into the beakers to observe and evaluate microbially induced CaCOs3 precipitation. The
amount of microbially induced CaCOj3 precipitation was changed between 4 mg and 28 mg in the experiments for ten minutes. The
highest amount of CaCOj precipitation was observed in beaker with the highest number of cells (28 mg) than in those with the smallest
number of cells (4 mg). Hence, the amount of microbially induced CaCOs precipitation was increased in direct proportion to the cell
number in the beakers. The experiments suggest that the urease activity S. pasteurii is depended on the number of cells and more cells
of S. pasteurii leads more microbially induced CaCOs3 precipitation in a short time period.

Keywords: Electrical conductivity, Microbially induced calcium carbonate precipitation, Number of cells, Sporosarcina pasteurii,
Urease activity.

Mikrobiyal Olarak indiiklenen Kalsiyum Karbonat Cokeltisinin
Potansiyel Kullanimi i¢cin Sporosarcina pasteurii' nin Ureaz
Aktivitesinin Arastirilmasi

Oz

Sporosarcina pasteurii'nin iireaz aktivitesi, farkli sayida bakteri hiicresi kullanilarak arastirildi. Cozeltinin elektriksel iletkenligindeki
degisimi 6lgmek i¢in dinlenme halindeki Sporosarcina pasteurii hiicreleri ve 500 mM iire ¢ozeltisi beherlere eklendi. Elektriksel
iletkenlik degerleri 10 dakika stireyle 0.382 mS/m ile 6.224 mS/m arasinda degisiklik gostermistir. En yliksek elektriksel iletkenlik,
¢Ozeltiye en fazla sayida hiicrenin (10%10°) eklenmesi igin 6lgiilmiistiir. Dinlenme halindeki Sporosarcina pasteurii hiicreleri ve 500
mM iire ve 500 mM CaCl; ¢ozeltisi de mikrobiyal olarak indiiklenen CaCOsz ¢okeltisini gozlemlemek ve degerlendirmek igin beherlere
yerlestirildi. On dakikalik deneylerde mikrobiyal olarak indiiklenen CaCO3 ¢okeltisi miktar1 4 mg ile 28 mg arasinda 6l¢iilmistiir. En
yiiksek CaCOs ¢okeltisi miktari, en az hiicre sayisina (4 mg) kiyasla en fazla hiicre sayisina sahip beherde (28 mg) gézlendi. Bu nedenle,
mikrobiyal olarak indiiklenen CaCO3z ¢okeltisi miktarinin, beherlerdeki hiicre sayisiyla dogru orantili olarak arttigi sdylenebilir.
Deneyler, S. pasteurii'nin iireaz aktivitesinin hiicre sayisina bagl oldugunu ve daha fazla S. pasturii hiicresinin kisa bir siire i¢inde daha
fazla mikrobiyal olarak indiiklenen CaCQj3 ¢okeltisine yol agabilecegini gostermektedir.

Anahtar Kelimeler: Elektriksel iletkenlik, Hiicre say1s1, Mikrobiyal olarak indiiklenen CaCOg3 ¢okeltisi, Sporosarcina pasteurii, Ureaz
aktivitesi.
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Avrupa Bilim ve Teknoloji Dergisi

1. Introduction

Microbially induced calcium carbonate has been studied by
many researchers to develop biotechnology methods such as
improving construction materials [1], decreasing hydraulic
conductivity of porous media [2], changing soil properties [3-5]
increasing oil recovery [6] because of widespread presence of
ureolytic bacteria in the environment. Although there are a
number of species which produce CaCO3 minerals, Sporosarcina
pasteurii was used by many researchers widely and there are
numerous reports on bacterial CaCOs precipitation by S. pasteurii
[7-12] because S. pasteurii is not a pathogenic bacterium, it is not
suppressed by ammonium, and it provides high urease [2].

S. pasteurii produces urease which result in urea hydrolysis
and this hydrolysis causes ammonia and carbon dioxide [2]. The
ammonia gives rise increasing pH of the ambience and, which in
turn induces calcite precipitation in calcium rich environment.
The hydrolysis of urea in a solution with calcium chloride was
used in the researches mostly [13-14]. The reaction steps and
overall reaction can be identified as [4];

NH,CONH, + Hy0 ——5 2NH, + CO, ¢}
2NH; + 2H,0 - 2NH;} + 20H~ (2)
CO, + OH™ -» HCO3 3)

CaCl, - Ca?* + 2Cl~ &)

Ca?* + HCO3; + HCO; - CaCO0; + H,0 (5)

Overall reaction:

NH,CONH, + CaCl, + 2H,0 — 2NH; + 2Cl™ + CaCO05 (6)

To understand the potential usage of microbially induced
calcium carbonate precipitation (MICCP), urease activity of S.
pasteurii needs to be identified. Therefore, the amount of MICCP
was measured and the relationship between cell concentration and
change in electrical conductivity of urea solution was investigated
using different number of cells of S. pasteurii in present study.

2. Material and Method

2.1. Microorganism used in the experiments and
culturing

S. pasteurii [American Type Culture Collection (ATCC)
11859] was used as microorganism to evaluate urease activity of
cells. The medium (Tris-YE) for cultures consisted of Tris buffer,
130 mM (pH 9.0); (NH4)>SO4, 10 g; and yeast extract, 20 g; to
which 2% agar per liter of pure water was used for solid medium
which was used for culturing. Autoclave at 121°C for 15 min was
used for sterilization of medium elements [2].

1 L Tris-YE medium was used to obtain culture of S. pasteurii
[2]. 30°C and 120 rpm shaking were employed for overnight for
the culture. The bacterial cells were harvested using centrifuge at
10000*g for 10 min and rinsed with pure water two times [2].
Eventually, S. pasteurii cells were dissolved again into 100 mL
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pure water to obtain an optical density of 2.25 (abbreviated as
ODgoo 2.25) at 600 nm. ODgo 2.25 was corresponded 10°
cells/mL. Resting S. pasteurii cells were used in the experiments.

2.2. Experimental setup and conditions

Batch experiments were carried out at 22°C as constant
temperature. The electrical conductivity of the solution was
measured because the amount of urea hydrolyzed can be related
to the production of ammonium. Two moles of ammonium (NH4")
is released while the hydrolysis of 1 mole of urea occurs. The
electrical conductivity of the solution was increased because of
the hydrolysis reaction. The concentration of urea hydrolyzed and
change in electrical conductivity of the solution was identified as
[15]:

mS
Urea (mM) = AElectrical conductivity (F) *0.1111 7

50 mL of urea solution (500 mM) was filtered using a 0.22
pum filter for sterilization and poured into 100 mL beakers. 1 mL,
2 mL, 4 mL, 8 mL, and 10 mL cell suspensions, which were
corresponded to 10° cells, 2*10° cells, 4*10° cells, 8*10° cells,
and 10*10° cells of S. pasteurii, respectively, were added to the
beakers. Finally, the bacterial cells were added to the beakers.

A magnetic stirrer was employed to provide the humogen cell
suspension in the beakers. The initial electrical conductivity of all
solutions was measured using conductivity meter and noted.
Then, the change in electrical conductivity of all solutions was
measured for each minute for 10 minutes. The -electrical
conductivity value for each experiment was calculated by
subtracting the initial value from the final value.

100
80
60
40
sy = Solution

L,
O

—_—=> Magnetic stirrer

O

Figure 1. Experimental setup

To obtain MICCP, 50 mL of 500 mM urea and 500 mM CacCl,
solution (precipitation solution) was also filtered using a 0.22 um
filter for sterilization and poured into 100 mL beaker. 1 mL, 2 mL,
4 mL, 8 mL, and 10 mL cell suspensions were added to the
precipitation solution for 10 minutes. After 10 min, the reaction
was stopped using N-(n-butyl) thiophosphoric triamide as
inhibitor. After that, 0.1 N HNOs was used to dissolve CaCOs3
formed in the beakers. The specimens were prepared to measure
calcium concentration using ICP-AES (inductively coupled
plasma atomic emission spectroscopy). When the measurements
were completed using ICP-AES, the amount of CaCO3 which had
formed into the beakers was computed.
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3. Results and Discussion

The initial electrical conductivity value was measured as
0.253 mS/m. After adding different number of cells to the
solutions, the urease activity was observed beginning from the
first minute to the tenth minute.

—e— 1E+09 cells
2E+09 cells
4E+09 cells
8E+09 cell:

—m— 10E+05 cells

Electrical conductivity
(mS/m)

(=T S [

Time (min)

Figure 2. The change in electrical conductivity for different
number of cells in time

The electrical conductivity values were changed between
0.07 mS/m and 0.547 mS/m for the range of 10° cells and 10*10'°
cells, respectively, in the first minute (Fig. 2). The electrical
conductivity values were increased in time for all conditions. The
highest electrical conductivity was measured as 6.224 mS/m for
addition of 10*10° cells to the solution for 10 min. As indicated
figure 2, the electrical conductivity had closer values for 10° cells
and 2*10° cells, and for 8*%10° cells and 10*10° cells for 10 min.
The increase in number of cells in the solution was resulted in
high rate of hydrolysis. Hence, it can be said that the electrical
conductivity was increased depending on cell numbers added to
the solution.

0.090

0.080
= 0.070
g /\/k‘_\./K/
E 0050
T —e— 1E+00 cells
N 0.050 =
= JEHG cells
1’3‘ 0.040 4E+09 cells
B
= 0.030 SE+09 cells
4 i 10E+09 cells
= 0020

0.010 rr—a__ .

1 2 3 4 5 6 7 8 3 10
Time (min)

Figure 3. The change in concentration of urea hydrolized
for different number of cells in time

In the presence of 10*10° cells, the concentration of urea
hydrolyzed, which was the highest value, was 0.078 mM urea
after ten minutes. The lowest concentration of urea hydrolyzed
for ten minutes was measured as 0.009 mM for 10° cells added to
the solution. As indicated in figure 3, all conditions have urease
activity from the first minute of the experiment. However, the
urease activity was reduced when 10° cells was added to the
solution. As shown in figure 3, increase in number of cells was
resulted in rise of the concentration of urea hydrolyzed. Thus, it
can be said that when there is no nutrient to enhance the number
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Figure 4. The amount of CaCOjs precipitated

The range of the amount of CaCOj3 precipitation was
calculated between 4 mg and 28 mg as shown in figure 4. The
greatest amount of CaCOs for S. pasteurii was achieved (28 mg)
when the bacteria concentration of 10#10? cells was added to the
precipitation solution. Previous studies agreed producing large
amounts of urease enzyme in the presence of urea [16-17] and,
ultimately, the higher concentration of CO3? were released and
bound to the more concentration of Ca* to form MICCP.

4. Conclusions and Recommendations

In this study, urease activity of resting S. pasteurii cells was
investigated. The results were indicated that highest urease
activity was achieved when the number of cells was 10*10°,
which was 10 times larger than the lowest number of cells used in
the experiments. It should be noted that the urease activity S.
pasteurii is depended on the number of cells.

The resting cells of S. pasteurii without nutrients to simulate
the case of lack of nutrient in the environment. The effect of
bacterial growth using nutrient sources such as yeast extract etc.
should be examined to understand the potential usage of S.
pasteurii for microbially induced calcium carbonate precipitation.

In summary, S. pasteurii has higher potential to precipitate
amount of CaCOs. More cells of S. pasteurii leads more MICCP
in a short time period. Therefore, time should be taking in
consideration to apply MICCP technology.

of cells in the environment, high number of S. pasteurii cells could
be used to get higher urease activity.
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Abstract

It is recognized that magmatic activities have occurred along the Izmir Erzincan suture due to the closure of the Tethyan ocean. In the
western part of Almus (Tokat), which is situated around this suture zone, quartz veins along the fracture lines are observed in the
volcanics owing to the magmatism. There are copper enrichments along the quartz veins with an average thickness of 70 ¢cm in volcanic
rocks. Mineralization occurred as vein type and epigenetic formation. Paragenesis consists of bornite, covellite, pyrite, magnetite in ore
forming phase and goethite, malachite and azurite in supergeneous phase. In geochemical analyzes, the CuO value near the surface
reaches 23% due to the presence of malachite and azurites also 0.03% in non-oxidized zones. This enrichment along the secondary
quartz veins in the fracture lines of Eocene volcanic rocks is associated to the effect of the extension regime in the region.

Keywords: Quartz veins, Volcanics, Copper, Supergeneous phase, Extension regime, Almus (Tokat).

Almus Batisindaki Volkanik Kayaclarda Kuvars Damarlari ile Iliskili
Bakir Cevherlesmesinin Jeolojisi ve Jeokimyasi (Tokat-Tirkiye)

Oz

Tetis okyanusunun kapanmasi nedeniyle izmir Erzincan kenet zonu boyunca magmatik faaliyetlerin meydana geldigi kabul
edilmektedir. Bu kenet zonu ¢evresinde yer alan Almus (Tokat) batisinda magmatizma ile iligkili olan volkanik kayaglardaki kirik hatlart
boyunca kuvars damarlari gozlenir. Volkanik kayaglarda ortalama 70 c¢m kalinliginda olan kuvars damarlar1 boyunca da bakir
zenginlegmeleri bulunur. Cevherlesme damar tipi ve epijenetik olusumludur. Parajenez, cevher olusum fazinda bornit, kovellin, pirit,
manyetitten ve siiperjen evrede ise gotit, malakit ve azuritten olusur. Jeokimyasal analizlerde, malakit ve azuritlerin varligindan dolay1
yiizeye yakin CuO degeri %23'e ulasir, ayrica oksitlenmemis bolgelerde de %0.03'e ulasir. Eosen yash volkanik kayaglarin kirik
hatlarindaki ikincil kuvars damarlar1 boyunca meydana gelen bu zenginlesme, bdlgedeki agilma rejiminin etkisiyle iliskilidir.

Anahtar Kelimeler: Kuvars damarlari, Volkanik kayagclar, Bakir, Siiperjen evre, A¢ilma rejimi, Almus (Tokat).
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Avrupa Bilim ve Teknoloji Dergisi

1. Introduction

There are many sutures in the Anatolian plate. Many
continental collisions occurred due to the closure of different
portions of the Tethyan ocean and magmatic events occurred
during and after this collision [1-3]. The northern branch of
Neotethys was closed with the collision of the Pontides and the
Anatolian plate and as a result of the Izmir-Ankara-Erzincan
suture zone was revealed [1,3] (Fig 1a). Magmatism took place
with the effect of tension tectonic regime around these suture
zones [4]. This magmatism was defined as middle Eocene
volcanosedimentary rocks in and around the west of Almus
(Tokat) [5] and additionally 45 Ma age from basalt and andesites
[6] and 40-41 Ma ages from trachytic lavas were obtained [4].

The metamorphic rocks of the Mesozoic Tokat massif and the
ophiolitic rocks of the Bakimlidag Complex are basement rocks
in and around Almus (Tokat) [7-12] (Fig 1b).

Eocene volcanics and sedimentary rocks are unconformably
overlain by these units. Secondary quartz veins are observed in

the fracture zones of these units which are spread in wide area.
There are Cu enrichments along the fracture zones. Neogene and
Quaternary sediments cover all units as angular unconformities
(Fig. 1b).

2. Material and Method

Vein type epigenetic Cu deposits are observed along the faults
developed with-in the Eocene volcanics in the western Almus.

Supergene alterations are also observed in large areas on the
surface (Fig 2). In these fault zones, secondary quartz veins
(average 70 cm) cut off volcanics and volcanic breccias (Fig. 3).
In these regions, while the ore samples are found deep (Fig 4a),
malachite and azurite minerals are observed intensely in the hand
specimen (Fig 4b).

In the study area, systematic sampling was performed in such
a way as to be perpendicular to the veins. Microscopic study of
ore samples with XRF analysis of these samples was performed
in ITU-JAL laboratory.
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Fig. 1 a. Tectonic location of the study area (Modified from Isik [13], b. Geological map of the area (simplified from Bozkurt and
Kogyigit [8]; Siimengen et al., [11-12].

3. Results and Discussion

In geochemical analyzes, the CuO value near the surface
reaches 23% due to the presence of malachite and azurites also
0.03% in non-oxidized zones (Table 1). In ore microscopy studies,
magnetite inclusions in pyrite (Fig 5Sa-b) and bornite covellite
transformations (Fig 5c-d) are observed. Pyrites are generally
subhedral and irregular. Copper minerals are also generally
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anhedral. Iron oxides are commonly observed in fractures and
cracks.

After the field and laboratouary studies; mineralization
occurred as vein type and epigenetic formation. Paragenesis
consists of bornite, covellite, pyrite, magnetite in ore forming
phase and goethite, malachite and azurite in supergeneous phase
(Figure 6).
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Eocene Volcaniles

Fig. 2 General view of ore zone

Fig. 3 a. General view of quartz vein and host rock, b. Volcanic
breccia

In geochemical analyzes, the CuO value near the surface
reaches 23% due to the presence of malachite and azurites also
0.03% in non-oxidized zones (Table 1). In ore microscopy studies,
magnetite inclusions in Pyrite (Fig 5a-b) and bornite covellite
transformations (Fig 5c-d) are observed.

malachite
azurite

Fig. 4 a. General view of ore sample, b. supergeneous mineral
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Fig. 5 Ore microscoby; a-b: Magnetite inclusions, c-d; Bornite-
Covellite transformations, py: pyrite, mag: magnetite, cv:
covellite, Bn: bornite

Table 1. Table of chemical analysis results

Formula| T1 |12 T3 T4 T5
MgO | 0,05% | 8,07%| 6.41%| 5.83%| 6,03%
ALOs | 0,07% | 4,39%| 6,69% |12,02% | 11,82%
Sioy | 2,97% |23.42% [ 37,07% | 37,48% | 27,08%
ca0 | 0,17% | 18,69% | 19,14% | 15,85% | 16,25%
MnO | 0,01% | 044%| 0.42%| 0,29%| 0.40%
Fe0s [22,00%| 6,83%| 8,73%| 6,00% |16,00%
SO;  |43.38%] 4,19%| 3.43%| 1.96%| 1.85%
Cu0 | 0,03% |23.02%| 1.42%]| 1,10%| 5,10%
K20 |0,01% | 0,10%] 022%] 037%] 0,37%

LOI |31,14%]10,35% | 14,72% | 15,91% ] 11,91%
TOTAL ] 99,92% ] 99,76% | 99,87% ] 99,76% | 99,78%

After the field and laboratouary studies; mineralization
occurred as vein type and epigenetic formation. Paragenesis
consists of bornite, covellite, pyrite, magnetite in ore forming
phase and goethite, malachite and azurite in supergeneous phase
(Figure 6).

Mineral Ore Formation Supergenous
Phase Phase

Pyrite =
Bornite =
Covellite p—
Magnetite  —
Azurite ﬁ
Malachite —
Goethite H

Fig. 6 The paragenesis and succession of the ore zone

Various important mineralizations can form in fault zones
that evolve in extensive tectonic situations. Marchev et al., [14]
declared that there are vein type and carbonate substitution Pb-Zn
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mineralizations linked with the ignimbrites in the Rhodope massif
and fault zones are competent in the mineralization.

Esmaeli et al., [15] set forth that there is Khalyfehlou Cu
mineralization in the southeast of the Zenjan region in Iran and
that this vein-type mineralization is situated within the volcano-
sedimentary succession of the Eocene period. The paragenesis of
the Khalyfehlou Cu mineralization is in the form of chalcopyrite,
bornite, chalcosite, covelite, quartz, sericite and calcite
respectively. As a proceeding of fluid inclusions and isotope
studies, it was given that this deposit was established by a
Cordilleran type mesothermal system [15].

Rajapbour et al., [16] mentioned that fault-controlled Cu
mineralization with stratabound character exists within the
Eocene-Oligocene volcanic units in the Urmia-Dokhtar region in
northwest Iran. In the mineral assemblage study, it was stated that
arsenopyrite geothermometer ranged between 250 and 370 oC
and these data show medium-high sulphidation [16].

Shahbazi et al., [17] affirmed that the Zehabad Pb-Zn-Au-Ag
(Cu) deposit formed in fault zones correlated with Eocene tuffs
and mineralization took place in five stages. It has been revealed
that quartz and calcite gangue minerals in the paragenesis are
closely related to mineralization and hydrothermal alterations
form around the ore vein [17].

Yalcin et al., [18] explained that the Hasenekevleri (Maden-
Elaz1g) Cu mineralization is epigenetic and vein type. It was
expressed that the mineralization was associated with quartz veins
in the fracture lines in the diabases and it was suggested that
hydrothermal alterations were observed. Yal¢in et al., [19]
presented that there is epigenetic Cu-Zn mineralization associated
with fault zones in the Kuzuluk region, which is a volcanic
district, and that the hydrothermal activity in the region as well as
the faults are effective in the mineralization.

Yal¢in et al., [20] performed %S isotope analysis from
primary pyrites directly related to copper mineralization in the
Almus region. The isotope results are between 3.6-4.00 %o, and
exhibit that the sulfur that provides the formation of the
mineralization indicates magmatic origin.

The Almus mineralization, which is similar to the
mineralizations in the above-mentioned provinces, is still a
structurally controlled mineralization.

4. Conclusion

Magmatic events occurred during and after the closure of
different portions of the Tethyan ocean. The Cu enrichment along
the secondary quartz veins in the fracture lines of Eocene volcanic
rocks is related to the effect of the extension regime in district.
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Abstract

Conventional treatment methods are used in the treatment of drinking water to protect human and environmental health. These methods
can be named aeration to increase the amount of oxygen, precipitation, chemical treatment, filtration, chlorination for disinfection.
Besides, iron and manganese removal operations are performed in places where the hardness is very high depending on the geographical
location, iron and manganese removal operations are performed in cases where the iron and manganese content is high. Drinking, and
drinking water treatment technologies in Turkey are generally the same. The conventional methods used are briefly described as
ventilation, coagulation, flocculation, precipitation, sand filtration, and chlorination. In recent years, it has been observed that in addition
to these methods, ozone has been used for primary disinfection purposes, activated carbon adsorption for advanced purification
purposes, reverse osmosis studies have been performed. Conventional treatment plants are usually built when there is the use of
superficial water sources. In settlements where spring or well water is used in a certain area, the water is only available by the
chlorination process. The purpose of drinking water treatment is to be clear, colorless, odorless, disease-causing organism-free, free of
chemicals harmful to health, and suitable for domestic use. The treatment technologies used in drinking water treatment plants vary
depending on the properties that are desired to be found in purified water, as well as the properties of raw water. Physical, chemical,
and biological purification, which is one of the classical methods used in the purification process, may be insufficient in the face of
dissolved organic matter. This encourages us to look for new methods of combating dissolved organic matter.

Keywords: Active microorganism, Purification, Drinking water, Water treatment.

Aktif Mikroorganizmalar (EM) Kullanilarak i¢me Suyundaki
Coziinmiis Organik Maddenin Uzaklastirilmasi

Oz

I¢me sularinin aritilmasinda insan ve ¢evre sagligini korumak icin geleneksel aritma yontemleri kullanilmaktadir. Bu yontemler oksijen
miktarini artirmak i¢in havalandirma, ¢oktiirme, kimyasal aritma, filtrasyon, dezenfeksiyon i¢in klorlama olarak adlandirilabilir. Ayrica
cografi konuma bagli olarak sertligin ¢ok yliksek oldugu yerlerde demir ve mangan giderme islemleri, demir ve mangan igeriginin
yiiksek oldugu durumlarda ise demir ve mangan giderme islemleri yapilmaktadir. Tiirkiye'de igme ve igme suyu aritma teknolojileri
genel olarak aynidir. Kullanilan geleneksel yontemler kisaca havalandirma, pihtilagma, flokiilasyon, ¢okeltme, kum filtrasyonu ve
klorlama olarak tanimlanmaktadir. Son yillarda bu yontemlere ek olarak birincil dezenfeksiyon amaciyla ozonun kullanildigi, ileri
saflagtirma amacli aktif karbon adsorpsiyonunun kullanildigi, ters ozmoz ¢aligmalarinin yapildig: goriilmektedir. Konvansiyonel aritma
tesisleri genellikle yiizeysel su kaynaklarinin kullanildigi durumlarda kurulur. Kaynak veya kuyu suyunun belirli bir bolgede kullanildigi
yerlesim yerlerinde, su sadece klorlama islemi ile elde edilmektedir. igme suyu aritimmin amaci; berrak, renksiz, kokusuz, hastalik
yapic1 organizmalardan arinmus, sagliga zararh kimyasallardan arindirilmis ve ev ici kullanima uygun olmasidir. Igme suyu aritma
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tesislerinde kullanilan aritma teknolojileri, ham suyun 6zelliklerinin yani1 sira aritilmis suda bulunmasi istenen dzelliklere bagli olarak
degisiklik gostermektedir. Saflagtirma isleminde kullanilan klasik yontemlerden biri olan fiziksel, kimyasal ve biyolojik saflastirma,
¢Oziinmiis organik madde karsisinda yetersiz kalabilmektedir. Bu, bizi ¢dziinmiis organik maddelerle miicadele i¢in yeni yontemler

aramaya tesvik ediyor.

Anahtar Kelimeler: Aktif mikroorganizma, Aritma, igme suyu, Su aritma.

1. Introduction

EM technology means the technology in which active
microorganisms are used. EM is not a single type of
microorganism, but a mixture consisting of a combination of
various groups of microorganisms. It has a good and healthy
effect on the entire environment live. When these microorganisms
are examined, it is found that many of them are used primarily in
food and health fields. It has been proven that the use of EM is
safe for health in Japan and other countries within the framework
of the conducted research. It is noted that it does not have a
harmful effect even if it is drunk. In many countries, EM has a
permit as a beverage. It is informed that it is also used in places
requiring hygiene other than agricultural applications. EM
Technology is applied in the fields of agriculture, livestock,
fisheries, environment, and medicine. Active Microorganisms
consist of groups of microorganisms that can live in both aerobic
(oxygen-containing) and anaerobic (oxygen-free) environments.

EM is the abbreviated form of the term" Active
Microorganism". EM consists of various types of microorganisms
and is produced in its unique conditions by collecting from nature.
It is a cocktail of microorganisms available on the market in the
form of a brownish liquid. EM was developed by Teruo Higa is a
Professor at Ryukyus University in Okinawa in Japan, at the end
of the last century. The use of EM, which has been perfected by
conducting intensive research on it, has become extremely
widespread in the fields of agriculture, livestock, and the
environment all over the world over the past 20 years [12].

Microorganisms on Earth are divided into three: Destructive
(Degenerating) microorganisms, Constructive (Regenerating)
microorganisms, and Opportunistic (Neutral or Opportunistic)
microorganisms. Effective Microorganisms are, in general,
constructive it belongs to the class of microorganisms. They
prevent the decomposition (putrefaction or oxidation) of organic
substances and cause fermentation. Thus, there is information that
they make nature healthy and ensure the formation of many
biologically active substances and antioxidant substances. It
seems that incentives have been made for the technological use of
EM to become widespread. Some claims about EM applications;
include sustainable agricultural, industrial, health (farm animals,
pets, and humans), odor control, waste management, recycling,
environmental remediation, and eco-friendly cleaning [9, 15].

From the past to the present, the existing water resources are
of great importance in the life cycle of both people and plants as
living beings. To meet the demand for needed water, purification
is especially important from a health point of view. In addition to
conventional methods of purification for clean drinking water,
various new methods are being studied. For this reason, water
quality is important in the supply of drinking water to protect the
ecosystem. Sustainability in water quality is important and studies
are continuing. The use of biological treatment, especially micro-
organisms, to improve the quality of contaminated water is
effective and is widespread, as it causes lower capital and cost
compared to chemical treatments. That is why in recent years,
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there has been an increasing interest in the use of biological
purification techniques for water as the best alternative option
environmentally and economically. EM technology is a low-cost
alternative to improving water quality and has a very high
potential to improve the chemical and physical properties of
water. Through this technology, the improvement of contaminated
and degraded water structures that revitalize aquatic life and eco-
systems will certainly result in sustainable water resource
management in the region concerned. In addition, the potential of
EM to compose agricultural, livestock, natural agriculture,
environmental management, construction, human health and
hygiene, industrial and social activities have also been very well
realized [1, 12].

EM was tested in wastewater treatment by mixing it with
some types of fungus in a certain proportion. Different types of
composted sawdust have been used as a microbial carrier, food,
and enzyme source and support to improve the wastewater
treatment process. It is aimed to improve the quality of treated
wastewater and the resulting sludge here. The parameters of
treated wastewater in terms of BOI, KOI, O&G, Total organic
matter, and suspended solids have been greatly improved by 85.0
%, 79.0 %, 82.7 %, 74.6 %, and 87.7 %, respectively, according
to the retention time and the type of materials tested [8]. Another
study shows that EM technology has been applied in Vietnam to
convert waste into organic fertilizer for the treatment of garbage
and waste in landfills and to treat water with a high concentration
of organic substances. In this study, the results of garbage analysis
in the Thai Mo landfill and analysis of liquid waste from the
garbage in the collection tank were investigated. A comparison of
the components of the inlet and outlet water of the pollutant
concentrations of activated sludge (with and without the addition
of EM) before and after treatment was carried out. The conducted
analyzes have shown that EM technology is very effective in
environmental management in landfills. In another study, it is seen
that good results have been obtained in the treatment time and
efficiency by using EM in wastewater treatment that produces
lincomycin [7].

Turkey has an important potential with its 8333 km coastline,
80791 km2 sea area, 10000 km2 natural lake, 15000 ha pond,
342377 ha dam lake, and 177714 km long streams surrounded by
seas on three sides [11].

In our country, which has a rich water potential with streams,
lakes, and dam lakes, the Cankir1 province, the Kizilirmak Delta,
and the Devrez Stream are important. Devrez Stream, formed by
streams coming from Isik Mountain and Aydos Mountain, forms
a long valley (Northern Anatolian Fault Line) that can be
considered deep, continues its way from west to east and reaches
Kizilirmak River at the end of its 211 km journey, emptying its
waters into this largest river within the borders of Turkey. Devrez
valley is divided into 3 parts, from west to east (in the direction of
flow), Upper, Middle, and Lower Devrez. The flow regime of the
Devrez Stream is quite irregular, in which the snow melts its flow
rate exceeds 600 cubic meters/second in spring and can drop to 3
cubic meters/second in summer [6].
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Water quality affects the composition, productivity,
abundance conditions of species, and the physiological conditions
of aquatic species. Dam lakes are affected by environmental
pollution in the first degree because they show a constant
receptive environment feature. This contamination not only
negatively affects the living creatures living in it, but this negative
effect affects every living species up to humans through the food
chain [13]. Pollutants from domestic, industrial, and agricultural
activities are first mixed into streams and again reach lakes and
seas through streams. Therefore, the properties of waters obtained
from natural sources and used in the production of aquaculture
should be very well known and the balance should be maintained
[11]. Water resources in the world are rapidly decreasing. Among
these resources, water resources of drinkable quality have also
decreased and come to the point of depletion. The problem of
freshwater scarcity and pollution has been escalating globally for
the past few years.

According to the data of the State Institute of Statistics, it has
been informed that our population will reach about 84 million in
2025. In this case, it is said that the amount of available water per
capita will decrease to 1300 m3 by 2025. Due to this situation, the
importance of the right approaches in terms of water use and water
resources is increasing more than once [2].

It has been estimated that two-thirds of the world's population
may experience difficulties in accessing healthy water by 2025
[14]. In addition to its natural flora, water can also contain
microorganisms found in soils and plants, and in case of
contamination, microorganisms are found in feces and sewage
waters. No matter for what purpose the water is used, it should not
contain pathogenic microorganisms [5]. For this reason, it is
necessary to treat the existing water resources so that they are not
polluted and the water resources are used more efficiently [3].

2. Material and Method

Below are the analyzes working with raw water and EM and
the devices used.

v" pH, Conductivity, Dissolved Oxygen

v" Turbidity analyzer NTU ( Hach 2100 Q)

v"NS. Hach lico 150 colorimetric colors (Pt-Co) analyzer

v" D. Alkalinity (Titration)

v" to. Mn, Fe, TC, TIC, TOC (Spectrophotometer)

v" Phosphanate analyzer DRB 2800 Hach analysis
spectrophotometer

v' Total nitrogen analyzer DRB 2800 Hach analysis
spectrophotometer

EM-5 (Microorganisms in it: Lactobacillus Plantarum,

Lactobacillus Rhamnous, Lactobacillus Casei, Lactobacillus
Delbrueckii, Figure 1).
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Fig. 1. Example of EM Samples

In this study, EM was prepared with pure water in a ratio of
0.001. 5 mL of the prepared solution was taken and dosed into 500
mL of raw water taken from Giildiircek Dam. Every four days, 5
mL of the solution prepared with pure water is dosed into 500 mL
of raw water. After 12 days, both physical and chemical analyzes
consisting of 13 parameters were performed by taking the water
remaining on the surface of the studied sample (Fig. 2).

Fig. 1. Raw water from Giildiircek Dam after addition EM

3. Results and Discussion

Analysis results of raw water and EM added to water are
given in Table 1. Measurement results have been compared by the
standards.

Table 1. Properties of silica nanoparticles

Parameter Standart Raw Raw water
Water with EM*5

Temperature 18.3 17.0

(9

pH 6.8-8.5 7.6 9.0

Conductivity <2500 206.3 220

(umhos/cm)

Dissolved O; 8.23 10.5

(mg/L)

Blur (NTU) 0.4-1.0 3.1
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Color (Pt-Co) 1-20 11.0 9.0

Mn (mg/L) 0.02-0.05 0.09 0.03

Iron (mg/L) 0.05-0.2  0.10 0.05

PO (mg/L) 2-20 0.09 0.0

Total Nitrogen ~ 20-100 3.1 3.0

(mg/L)

TC (mg/L) 12-75 129 111

TIC (mg/L) 10-73 42.1 47

TOC (mg/L) 2-65 87 64.2

Parameter Standart ~ Raw Water =~ Raw water
with EM*5

Temperature 18.3 17

0

When the use of EM is evaluated according to the results
given in the table; If we consider the temperature, since the
working period is winter, the dam temperature is normally
measured between 5-8 °C. However, the water taken from the dam
and brought to the facility has reached room temperature of 18.3
°C. It has been observed that the temperature after adding EM
decreases by one parameter, although it is kept under room
conditions. It was found that the pH was low in the dam in recent
months due to dissolved organic matter. The sample taken from
the dam has a pH of 7.62 in the water. The pH measured in water
with EM is 9.01. It has been found that pH increases in water with
EM. It is seen that it slightly exceeds the specified range for
Giildiircek Dam. Conductivity is an indicator of dissolved
substances. In this study, the conductivity measured in raw water
is 206.3. The conductivity measured in EM water was 220, an
increase of 6.3 % was observed. Dissolved oxygen creates an
anaerobic environment when it is low, and an anaerobic
environment at normal values.

In the data obtained in this study, dissolved O2 is 8.23 in raw
water. It was measured as 10.48 in water with EM, and an increase
of 21.5 % was detected. This shows the way to the aerobic
environment. It is undesirable to have it in drinking water since
turbidity is an indicator of AKM. When looking at raw water, it
was found that the turbidity was at 3.12, and when looking at the
water with EM, it was found that this decreased to 0.99. This
indicates a 70 % improvement in turbidity. Color is an indicator
of contaminants. The color in raw water was found to be 11, and
in EM water it was found to be 9, and an improvement of 18 %
was observed. EM suppliers also argue that EM also reduces the
value of heavy metals.

For this reason, a study of manganese and iron was
conducted, and manganese was found to be 0.092 in raw water
and 0.030 in water with EM, and an improvement of 67.4 % was
found. If we look at the iron analysis result, it was 0.10 in raw
water and 0.05 in EM water, and an improvement of 50 % was
detected. Phosphonate is an agent that limits the population of
phosphorus-deficient algae. In raw water, the phosphate was
measured as 0.091, and in EM water it was determined as 0.075,
a decrease of 17.6 % was observed. Nitrogen in raw water is an
indicator of organic pollutants. The TOC in raw water is 128.8. It
was 111.2 in EM water and a 14 % reduction was observed.

4. Conclusions and Recommendations

As a result, it has been proved that EM can be used as an
auxiliary element in the fight against the dissolved organic matter.
Also, when EM is evaluated in terms of cost and characteristics
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since oxygen consumption can be reduced, the operating cost will
decrease, and since the water still contains EM microorganisms
after purification, a great improvement in vegetation and the
environment will be observed wherever it is discharged from the
facility to nature. This improvement is the result of an
improvement in the biological quality of water. The use of EM in
water treatment comes across as an inexpensive technology that
gives good and effective results.
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Oz

Havacilik operasyonlarinin siirdiiriilebilirligi i¢in onayli havacilik kuruluglarinda kalite yonetimi sisteminin kurulmasi gereklidir. Kalite
yonetim sistemi, ilgili havacilik isletme yonetmeliklerine uygun ve kurulusun stratejik hedeflerini bagarmak icin kalite yoneticisi
tarafindan yiritiilmektedir. Havacilik operasyonlarindaki hatalarin ve ugus emniyet riskleri son derece 6nemli olmasindan dolayi,
yonetmeliklere ve insana dayali risklerin kalite yonetimi tarafindan dogru sekilde yonetilmesi hayati 6nem tagimaktadir. Kalite
yoneticisi, havacilik operasyonlarindaki en kiigiik hatanin bile 6liimciil olabilecegi icin operasyonel ortamda yasal ve mevzuata dayali
riskleri yonettigi icin ¢ok kritik bir goreve sahiptir. Bu ¢alismada, havacilik ortaminda kalite siirelerindeki 6zellikle kalite yoneticisi
icin Oncelikle insan risk faktorleri kategorize edilerek ve bu riskler ¢oklu karar verme teknigi olan, nitel faktorleri de dikkate alan
Analitik Hiyerarsi Siireci (AHS) yontemini belirlenen riskler agirliklandirilmistir. Calisma ile gelistirilen AHS modelinde kalite
yOneticisi i¢in arastirilan en dnemli risk faktorleri sirasiyla zaman baskisi, yonetim destegi eksikligi ve giincel havacilik mevzuatlarinin
takip edilmemesi olarak belirlenmistir. Insan faktérleri risklerini siralamak, {ist yonetime proaktif bir yaklagimla ilgili risklerin
yonetilmesi i¢in fayda saglayacaktir. Bu ¢alismada elde edilecek sonuglar sayesinde kalite siire¢lerindeki geligimin, iyilesmenin ve
kalite siire¢lerinin kurumun stratejik amaglariin basarilmasina katkisinin biiyiik olmasi amaglanmaktadir.

Anahtar Kelimeler: Havacilik Sektorii, Kalite Yonetim, Analitik Hiyerarsi Siireci (AHS), Insan Faktérii.

Evaluation of Human Factor Risks in Quality Processes of the
Aviation Sector Using the Analytical Hierarchy Process (AHP)
Method

Abstract

For the sustainability of aviation operations, it is necessary to establish a quality management system in approved aviation organizations.
The quality management system is carried out by the quality manager to comply with the relevant aviation operating regulations and to
achieve the strategic objectives of the organization. Since errors and flight safety risks in aviation operations are of the utmost
importance, it is vital that regulatory and human-based risks are properly managed by quality management. The quality manager has a
critical role as he manages legal and regulatory risks in the operational environment as even the smallest mistake in aviation operations
can be fatal. In this study, the risks determined by the Analytical Hierarchy Process (AHP) method, which is a multiple decision-making
technique and also considers qualitative factors, are weighted by categorizing the human risk factors, especially for the quality manager
in the quality processes in the aviation environment. In the AHP model developed by the study, the most important risk factors
investigated for the quality manager were determined as time pressure, lack of management support and not following the current
aviation regulations, respectively. Ranking human factors risks will benefit senior management with a proactive approach to managing
the risks involved. Thanks to the results to be obtained in this study, it is aimed that the development, improvement and quality processes
in quality processes will contribute to the achievement of the strategic goals of the institution.

Keywords: Aviation Sector, Quality Management, Analytical Hierarchy Process (AHP), Human Factor.
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1. Giris

Havayollari, Havalimanlari, Hava Seyriisefer Hizmet
Saglayicilar1 ve Bakim Kuruluslari vb. gibi havacilik kuruluslari,
ucus emniyeti, ucusa elverisglilik vb. amaclarim1 uygun teknik
standartlara ve havacilik yonetmeliklerine uygun olarak tamamen
operasyonlarla ilgili olarak maliyet etkin bir sekilde
gergeklestirmek igin  kalite yOnetim sistemi kurarlar [1].
Havalimanlar1 gibi kuruluslar, kurumsal strateji amaglari igin
kalite hedeflerini karsilayacak, havacilik mevzuatini uygulayacak
ve belgelendirme sartlarini yerine getirecek ve Tiirkiye'de Sivil
Havacilik Genel Midiirligi (SHGM) gibi diizenleyici kurumlar
tarafindan gerekli olan Hava alam1 El Kitab1 kilavuzlari,
prosediirlerini hazirlayacaklardir. Ugagin ugusa elverigli olmasi
veya havalimaninin emniyetli olarak c¢alismas1 havacilik
faaliyetlerinin tamamen havacilik kurallarina gore dogru seklide
yonetilmesi ile saglanmaktadir. Kalite Yoneticisi, havacilik
orgiitlerinde  kritik bir goérev yiirlitmekte ve mevzuat
gerekliliklerini géz oniinde bulundurarak havacilik kurulusun
genel kalite faaliyetlerinin koordinasyonundan sorumlu olmakta
ve havacilik operasyonlarinin durumu hakkinda geribildirim
mekanizmasi saglayan denetim siirecini gergeklestirmektedir.
Ayrica denetleme siirecinin  sonunda hangi konularda
iyilestirmelerin yapilacagini tespit etmektedir. Kalite giivencesi,
kalite gereksinimlerinin yerine getirilecegine dair giiven
saglamaya odaklanan kalite yonetimi aracidir [2]. Bu ¢alismada,
havacilik ortaminda 6zellikle kalite yoneticisi i¢in dncelikle insan
risk faktorleri kategorize edilerek ve bu riskler ¢coklu karar verme
teknigi olan, nitel faktorleri de dikkate alan Analitik Hiyerarsi
Siireci (AHS) yontemini kullanilarak agirliklandirilmstir. Insan
faktorleri risklerini siralamak, st yonetime proaktif bir
yaklagimla ilgili risklerin yonetilmesi i¢in fayda saglayacaktir.
Farkli kuruluslar i¢in AHS modelinin gelistirilmesinin benzer
uygulamalar i¢in farkindaligin artmasina yol agacagi da son
derece oOnemlidir. Projede gelistirilen AHS modeliyle hem
literatiire ve hem de insan faktdrleri alanina katkida bulunacagi
hedeflenmistir.

2. Analitik Hiyerarsi Siireci

Analitik Hiyerarsi Siireci (AHS) Saaty tarafindan gelistirilen
yaygin olarak kullanilan ¢ok kriterli karar verme tekniklerinden
biridir. AHS de karar vericinin amaci dogrultusunda kriterler ve
ona ait alt kriterler ile alternatiflerden olusan hiyerarsik bir model
kullanilir. AHS yontemi karar vermede uzman goriislerini dikkate
alan, nitel ve nicel degiskenleri bir arada degerlendiren
matematiksel bir yontemdir [3,4,5,6]. Literatiirde AHS yaklasimi
is degerlendirme siirecin [3] havayollar1 pilot adaylarinin se¢imin
[7], yer seciminde [8], makine se¢iminde [9], banka performans
degerlendirme [10], enerji [11], tedarik¢i se¢imi [12] ve kalite
kontrol [13] gibi ¢ok farkli alanlarda yaygin olarak uygulandig:
gorilmistiir.

AHS yonteminde ikili karsilastirmalar temel yap1 taglaridir.
Kriterler arast ikili karsilagtirmalar yapilirken, Tablo 1’de goriilen
ve Saaty tarafindan 6nerilen 1’den 9’a kadar degerler igeren temel
karsilastirma skalas1 kullanilmaktadir [3, 14].

e-ISSN: 2148-2683

Tablo 1. Onem skala degerleri ve tammlar

Deger Tamm Aciklama
1 Esit 6nemli Iki secenckte esit derecede
oneme sahip
3 Orta derecede | Tecriibe ve yargi bir kriteri
onemli digerine kars1t biraz istlin
kilmakta
5 Kuvvetli Tecriibe ve yargi bir kriteri
derecede digerine kars1 oldukga iistiin
onemli
7 Cok kuvvetli | Bir kriter digerine gore
derecede iistlin sayilmistir
onemli
9 Kesin 6nemli | Bir kriterin digerinden {istiin
oldugunu gosteren kanit cok
biiyiik giivenilirlige sahiptir
2,4,6,8 Ara degerler Uzlagsma gerektiginde
kullanilmak  {izere  iki
ardistk  yargt  arasindaki
degerler

AHS’de oncelikle problemin tanimlanmasi yapilir ve amag
belirlenir. Daha sonra kriterler ve varsa alt kriterler saptanir. En
alt seviyede ise bu kriterleri saglayan alternatifler yer almaktadir.
Bu asamada karar siirecini etkileyen tiim kriterlerin
belirlenebilmesi i¢in anket ¢alismasina veya bu konuda uzman
kisilerin goriigslerine bagvurulmaktadir. Daha sonra ikili
karsilastirma matrisleri olusturularak karar vericiden kriterleri
ikili karsilagtirmalari yapmasi istenmektedir. Bu
kargilagtirmalarda bulunan deger 0,10’un altinda ¢ikmissa
olusturulan karsilagtirma matrisinin tutarli oldugu sonucuna
varilir. Aksi durumda karsilagtirma matrisi tutarsizdir ve karar
vericiden kararimmi gbézden gecirerek diizeltmesi istenmektedir.
Daha sonra ikili karsilastirma matrislerinden goreli agirliklar
(6zvektor degerleri) hesaplanmaktadir [3,14].

3. Havacihik Sektoriiniin Kalite
Siireclerindeki Insan Faktorii Risklerinin
Agirhiklandirilmasinda AHS Yonteminin
Uygulamasi

Calismada Analitik Hiyerarsi Siireci (AHS) yaklagimi
kullanilarak kalite siireglerindeki 6zellikle kalite miidiiriinden
kaynakli insan faktorii riskleri oncelikle belirlenerek ve daha
sonrada gelistirilen AHS modelinde havacilik sektoriindeki
uzmanlarin diisiinceleri alinarak belirlenen riskler siralanmistir.
Bu ¢alismadaki havacilik ortaminda 6zellikle kalite yoneticisi i¢in
oncelikle insan risk faktorleri; giincel olmayan havacilik
mevzuatlarinin takip edilmemesi, uzmanlik (teknik bilgi),
tecriibe, sosyal uyumsuzluk, saldirganlik, disiplinsizlik,
yorgunluk gibi “kisiye iliskin faktorler” ve zaman baskisi,
yonetim destegi eksikligi, kalite yonetimi/denet¢i egitimi vb. gibi
uygun olmayan personel egitimi almak, kurumsal degisim /
yeniden yapilanma ve motivasyon (6diil, ceza vb.) gibi
“organizasyonla ilgili faktorler” seklinde kategorize edilerek
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AHS modeli gelistirilmistir. “Super Decision” yazilimi
yardimiyla elde edilen AHS modelinin hiyerarsik program
goriintiisii Sekil 1°de verilmistir.

Yapilan ikili karsilastirmalar sonucu AHS modelinde yer alan
havacilik sektdriinde kalite miidiiriinden kaynakli insan faktorii
kriterlerinin normalize edilmig ve limiti alinmig agirliklart Tablo
2’ de verilmistir.

4. Tartisma ve Sonuglar

arastirilan en Onemli risk kriterleri Tablo 2’den de goriildiigii
iizere sirastyla zaman baskisi, yonetim destegi eksikligi ve giincel
havacilik mevzuatlarinin takip edilmemesidir. Zaman baskis1
havaciliktaki tiim birimler i¢in major bir faktdr olup zaman
baskisi gibi bir riski yonetmek icin kalite yoneticisi yaptig isleri
onceliklendirmesi, ekipteki arkadaslarma isleri paylastirmasi,
isleri bitirme igin bir son tarih belirleme vb. gbéz Oniinde
bulundurabilir. Kalite Yoneticisi havacilik isletmelerinde
dogrudan genel miidiire bagli olarak ve diger birimlerden
bagimsiz olarak ¢alismaktadir. Kurum igindeki denetlemelerde
tespit edecegi havacilik mevzuatlarina uygun olmayan bulgularin
birim amirleri tarafindan diizeltilmesinde yonetimin destegi ¢ok
kritiktir. Bu nedenle ¢alismada yonetim destegine iliskin risk
faktorii ugus emniyeti ve havacilik operasyonlarinin en etkin ve
verimli sekilde yonetilmesinde dikkate alinmasi gercken en
onemli faktorlerden biri oldugu goriilmiistiir. En 6nemli 3. faktor
giincel havacilik mevzuatlarinin  takip edilmemesi olarak
belirlenmistir. Kalite yoneticisi tarafindan operasyonlarinin
havacilik mevzuatlarina uygunlugunun belirlenmesi i¢in yapilan
denetlemelerde gerek ulusal gerek uluslararasi mevzuatlarinin
giincelligini diizenli olarak takip edilmesi ¢ok 6nemlidir aksi
halde isletmenin sahip oldugu yetkiler riske girecektir. Boylece bu
¢alismada gelistirilen AHP modeli sayesinde elde edilen siralama
da oncelikli riskler tespit edilerek {ist yonetime riskleri
yonetebilmek igin proaktif bir yaklagimla gerekli Onlemleri
almasi amaglanmistir. Bu ¢alismanin  sonuglari, havacilik
endiistrisinde c¢alisan diger ¢alisanlara ornek teskil edebilir ve
yoneticiler igin birgok benzer riske karar vermede kullanilabilir.
Bu c¢alismada elde edilecek sonuglar sayesinde kalite
stireclerindeki gelisimin, iyilesmenin ve kalite siireclerinin
kurumun stratejik amaglarinin basarilmasma katkisinin biiyiik
olmas1 amaglanmustir.

AHS modelinin sonuglari ile risk degerlendirmelerinin risk
faktorlerini dogru  tespit ederek ve siralayarak
gergeklestirildiginde ilgili havacilik kuruluslarina rehberlik
edecegi amaglanmaktadir. Bu ¢alisma, kuruluslarda risk azaltma
planlarin1 yapacak {iist yonetim diizeyini dikkate alarak
yuriitiilecektir. Kalite biriminde insan faktorii riskinin, ozellikle
de kalite yoneticisi ile ilgili olarak havalimaninin veya diger
havacilik  operasyonlarmin  kalite  siirdiiriilebilirligi  igin
yonetilmesi esastir. Bununla birlikte Projede gelistirilen AHS
modeliyle hem literatiire ve hem de insan faktdrleri alanina
katkida bulunacagi hedeflenmistir. Bu c¢alismanin sonuglari,
havacilik endiistrisinde ¢alisan diger calisanlara ornek teskil
edebilir ve yoneticiler i¢in bir¢ok benzer riske karar vermede
kullanilabilir.
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gAMAQ: Havacilikta Kalite Miidiirii igin insan Risk Faktgrlerinin Agiriklandirimasi ! @

KALITE YONETICISI iGIN iNSAN RiK FAKTORLERI

l
0 KRITERLER &

Kisl atrer Organzasyonl g |
J

g Kisisel Faktérlere iligkin Alt kriterler ! @ 8 g Organizasyonel Faktdrlere iligkin Alt kriterler ! @ 8

Giincel havacilik mevzuatlannin takip edilmemesi w m Kurumsal degisim / yeniden yapilanma| ~ Motivasyon (édiil. ceza vh.)I
Uzmanlik (teknik bilgi) M w W Uygun olmayan personel egitimi almak | Zaman bask|5|I Yonetim destegi eksikliﬁil
J

Sekil 1. AHS Modelinin Hiyerarsik Goriintiisti

A

Tablo 2. Havacilik Sektériinde Kalite Miidiiriinden Kaynakl Insan Faktérii Kriterlerinin Agirhklar:

Kriter Ad1 Kiimeye gore Limiti alinms
Normalize edilmis agirhklar agirhklar
Kisisel faktorler 0.50000 0.250000
Organizasyonel faktorler 0.50000 0.250000
KALITE YONETICISI ICIN INSAN RiK FAKTORLERI 0.00000 0.000000
Yorgunluk 0.21992 0.054981
Giincel havacilik mevzuatlariin takip edilmemesi 0.22829 0.057073
Disiplinsizlik 0.18698 0.046744
Saldirganlik 0.11974 0.029935
Sosyal uyumsuzluk 0.07959 0.019897
Tecriibe 0.09846 0.024615
Uzmanlik (teknik bilgi) 0.06702 0.016755
Kurumsal degisim / yeniden yapilanma 0.09622 0.024055
Yonetim destegi eksikligi 0.24535 0.061337
Motivasyon (6diil. ceza vb.) 0.15797 0.039492
Uygun olmayan personel egitimi almak 0.09766 0.024415
Zaman baskisi 0.40280 0.100700
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Abstract

In this article, one of the hazardous trouble in-flight situations called ice accumulation on wing leading edge of aircraft has been
numerically investigated. While the target surface is kept constant temperature at 7,=263.15 K, the inlet temperature is taken constant
at T;,=473.15 K and it enters to the system with i = 0.004 kg/s. The investigation starts with validation of numerical study utilizing
airfoil type of