10. GTU LISANSUSTU ARASTIRMALAR SEMPOZYUMU PROGRAMI

13 MAYIS 2026 - CARSAMBA

ACILIS KONUSMALARI - 09:30 / 10:30

Prof. Dr. Mevlit KARABULUT

Enstiti Mudard

Prof. Dr. Ramazan ALTUNDAS

Temel Bilimler Fakiltesi Dekani

Prof. Dr. Haci Ali MANTAR

Rektor

DAVETLI KONUSMACI — 10:30 / 12:00

Prof. Dr. Umran S. INAN
Kog Universitesi

“UOniversite Egitimi ve Bilimsel
Arastirmada Yenilikci Yaklasimlar”

1. OTURUM - 14:00 / 15:00

2.SALON
OTURUM BASKANI: Dr. Ogr.Uyesi Merve MOCAN LiVATYALI
14:00-14:15
Beste ORAK Multilayer Thermal Barrier Coatings in
Yahya Kemal TUR High Temperature Applications
14:15-14:30 Development of Ca-Co-Fe-O Based Air

Giilce Deniz DODANLI
Aligiil BUYUKAKSOY

Electrode Materials For Use in Solid
Oxide Cells

14:30-14:45
Hanim Sare KOCOGLU KAYNAK
Mehmet SEZER, Ali Sems AHSEN
Aligiil BUYUKAKSOY

Evolution of Microstructure, Phase and
Surface Chemistry of Sr-free LaFeO3
Based Bulk Ceramics Under Solid Oxide
Cell Conditions

14:45-15:00 Sarj Edilemeyen Alkali Pillerin Sarj
Nazlican ON Edilebilir Cinko-iyon Pillerine Donlsim
Rezan DEMIR CAKAN Stratejileri
3. SALON

OTURUM BASKANI: Dr. Murat CEYLAN
14:00-14:15
Ramazan NACAR Alan Rastgelelestirme Kullanilarak Uzun
Koray KAYABOL Menzilli Goérsel Takip
14:15-14:30

Halil Oguzhan OZER
Koray KAYABOL

Kizilotesi Gorlntilerden RGB Gorinti
Uretimi icin iki Asamali Hibrit Yaklasim
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14:30-14:45 Rizgar Enerji Santrallerinde Aktif Glg
Yaren TURK Limitleyici Tasarimi ve Farklh Senaryolar
Tuba GOZEL Altinda Analizi

14:45-15:00

Osman Said BiSKIN
Talha SAYDAM

Serkan AKSOY

Foton Dalga Fonksiyonu Davranisinin
Rezonans Kosulu Altinda Zaman Uzayi
Normal Mod Yéntemi ile incelenmesi

2. OTURUM - 15

:30 / 16:30

2. SALON

OTURUM BASKANI:Prof. Dr.

Leyla COLAKEROL ARSLAN

15:30-15:45 OMICs-Driven Agent-Based Modelling of
Mehmet iZMiRLI Hepatocellular ~ Carcinoma  Tumours
Pinar PiR Microenvironment

15:45-16:00 Screening and Optimization of Bacillus
Osman BA$S Subtilis Biomass Production Using
Miige iSLETEN HOSOGLU Alternative Substrates

16:00 — 16:15

Esin YILMAZ

Ayse AVCI

Elif SEZER

Muhammed Sohail ARSHAD Lipozom iceren Yenilebilir Film Kaplama
Zeeshan AHMAD Uretimi: Top Peynir Uygulamasi ve Raf
israfil KUQUK Omrii Analizi

16:15-16:30

Esin Cagla KONUKCU Optimization of Electrospinning and
Onur Alp AKSAN, Mehmet SEZER Calcination Parameters  for the
Leyla COLAKEROL ARSLAN Fabrication of Uniform and Continuous
Aligiil BUYUKAKSOY, Nuray KIZILDAG Lao.65r0.4C00s (LSC) Nanofibers s

3. SALON

OTURUM BASKANI: (Endiistri, Makine)
15:30-15:45
Selen Dilara KIRKLAR Rayli Ulasim Sistemlerinde Atla-Dur
Ozgiir UNSAL Stratejileri: Marmaray Ornegi
15:45-16:00 Game Theoretic Reinforcement Learning
Ayse BALCI for Dynamic Pricing in Competitive
A. Burak PAC Markets
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16:00 - 16:15
Emre DEMIRAY
A. Burak PAC

Condition-Based Preventive
Maintenance Planning at the Naval Fleet
Level: A Multi-Criteria Model with
Probabilistic and Dynamic Approaches

16:15-16:30
Mesut BAYIR
Babiir OZCELIK

Yeni Gelistirilen Takim  Tutucunun
Tornalama islemi Esnasindaki
Performanslarinin Arastirilmasi

14 MAYIS 2026 — PERSEMBE

1. OTURUM-10:00 / 11:15

2. SALON
OTURUM BASKANI: Dr. Ogr. Uyesi Pinar TAT
10:00 - 10:15
Selguk ESKIN
Ahmet USTA Bolgesel ikili Ticari iliskilerin ve Deger
Abdullah ALTUN Zincirlerine Katilimin Makroiktisadi Etkileri
10:15-10:30

Huri Giil ILHAN AYTEMIz
Halit YANIKKAYA

The Impact of Foreign Direct Investment
Flows on Emissions

10:30-10:45 Turkiye’de iller Diizeyinde Dogrudan

Rana GUVEN Yabanci Yatirimlarin Emisyonlar Uzerindeki
Pinar TAT Etkisi

10:45-11:00 Kripto Varlik Getirilerinde Oncii Ve Geciken

MUSTAFA ALICAN MIiCAN
ERHAN ULUCEViz

Davranislar: Bitcoin ve Ethereum Uzerine
Dalgacik Analizi

11:00-11:15
Cagla OZATAR
Selguk TOPAL

SIMD-Based Performance Optimization for
the Ethereum Virtual Machine

3. SALON
OTURUM BASKANI: Prof. Dr. Mehmet Salim ONCEL

10:00-10:15

Furkan DURMAZ

Melike Biisra BAYRAMOGLU KARSI
Yasin Abdullah USLU, Murat EYVAZ

Orman  Kaynakh  Yayih  Azotun Gol
Sistemlerine Tasinimi: Kitle Dengesi ve
Limnolojik Bir Degerlendirmeg

10:15-10:30
Simge Unlii
Meltem Celen

Susurluk  Nehri  Havzasi'ndaki  Ylzey
Sularinda  Azot Kirliligi ~ Kaynaklarinin
Belirlenmesi ve Degerlendirilmesi
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Mehmet Salim Oncel, Giil Pinar Canik

10:30-10:45
Giil Pinar CANIK Susurluk  Nehri  Havzasi'ndaki  Ylzey
Mehmet Salim ONCEL Sularinda Fosfor Kirliligi  Kaynaklarinin

Meltem Celen, Simge UNLU Belirlenmesi ve Degerlendirilmesi

2.0TURUM -11:30/ 13:00

2. SALON
OTURUM BASKANI: Dr. ilhan AYTUTULDU
11:30-11:45 Learning-
Feyzullah KARA Based Minimization of Packet Loss in
Figen OZTOPRAK TOPKAYA Time-Sensitive Networking
11:45-12:00
Elif KALKAN Machine Learning Based Optimal UAV
Figen OZTOPRAK TOPKAYA Path Planning
Saglk Teknolojilerinde Milimetre Dalga

12:00-12:15 (mmWave) Radar ve Yapay Zeka
Zehra BILICI Uygulamalari: Temassiz Biyomekanik
Yusuf Sinan AKGUL Anomali Tespiti

3. SALON

OTURUM BASKANI: (insaat)

11:00 - 11:15
Ayse Eda OzZDIN
Tayfun Altug SOYLEV

The Effect of Waste Glass Powder and
Silica Fume on Compressive Strength of
Concrete

11:15-11:30
Ayca Nur KAYHAN
Burak AYDOGAN

A Comparative Study of Pseudo-Static
Seismic Design Approaches for Gravity-
Type Quay Walls

11:30 - 11:45
Furkan IRIZ
Ulgen MERT

Comparison of Methods Applied in
Strengthening Reinforced Concrete
Structures in Terms of Performance
and Cost
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13 MAYIS 2026 CARSAMBA

POSTER SUNUMLARI: 10.00-17.00

1.Gizem SOGUKPINAR, Tuba BUDAK,
Cigdem BALCIK

Life Cycle Assessment of Cement Industry
with CO capture

2.Esra GAZIOGLU, Cigdem BALGIK

Performance of Nanofiltration
Membranes for Urea Recovery from
Human Urine for Sustainable Fertilizer
Production

3.Sultan Riiveyda AKGUL,
Cigdem BALCIK

Yesil Finansin  Surdurdlebilir
Yonetimindeki Rolu

Cevre

4.irem KALABALIK, Pelin KiRAZ, Meltem
YESILCIMEN AKBAS

Peynirlerden izole Edilen Laktik Asit
Bakterilerinin Cevresel Kosullarda
Blylme ve Antimikrobiyal Potansiyelleri

5.Hilal AHMETOGLU, Riiveyda ARICI,
Saliha YENER, Fulya Naz TASAN, Halil
ibrahim TURAN, Doga NALCI, Yusuf
Sinan AKGUL, Yelda OZDEN CIiFTCIi

Bitki Stresinde Etilen Gazi Saliniminin
Kamera ile Ol¢limii

6.Gizem ALKAN, Abu Musa MD Talimur
REZA

Effect of tRNA-Ser-GCT Knock-out on
Lung Cancer Cells

7.MUSTAFA HANIK, Sonay OZKAN,
Burcu SAGLAM, Gamze SEKER,
Miinevver Cemre GUN

izmit Kérfezi Kékenli Denizel Bakterilerin
Endustriyel Oneme Sahip Hidrolitik Enzim
Uretim Potansiyellerinin Belirlenmesi,
Optimizasyonu ve Karakterizasyonu

8.Ferhat iLBASMIS, Merve TUZLAKOGLU
OzTURK, Uygar Halis TAZEBAY

CCDC124-Stres Granuli  Etkilesiminin
Kemoterapi Direncindeki RolU

9.Caner ERDOGAN, Giil Cicek KILIC, Nida
ARSLAN, Aycan KAYRAV, Hasmet Ayhan
HANAGASI, Yelda OZDEN CiFTCi

Investigation of the Potential Use of
Corydine Alkaloid as a MAO-B
(Monoamin Oxidase) Inhibitor by in Silico
Method

10.Cagatay OZDEMIR, Hiilya AKDEMIR
KOG

4-Vinilfenol'Uin Rekombinant E.coli

hicrelerinde heterolog biyosentezi
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11.Beyza SAFAK, Mehmet Soner
TURKUNER, Ayse YAZICI, Ferruh OZCAN

Endoplazmik Retikulum Stresi
Kosullarinda SIK2 ve LATS1 Arasindaki
Fonksiyonel Etkilesimin incelenmesi

12.Zehra GUNDUZ, Giil Cigek KILIG, Corydalis Cava’da in Vitro Kallus
Yusuf TEKTAS, Saliha YENER, Yelda Kaltarlerinin - Gelistiriimesi Ve  Kultur
OZDEN CIiFTCI Kosullarinin Optimizasyonu
ELK-1 PTM Crosstalk in
Neurodegeneration: IP Reveals
13.Kiibra MAC, Ozge Nur OZTURK, Ekin | Competing SUMOylation and
SONMEZ, Hiiseyin CIMEN, Isil KURNAZ | Phosphorylation

14.Gamze KIRTOKLU, Merve Tuzlakoglu
OZTURK, Uygar Halis TAZEBAY

CCDC124-Geni Kismi Hasara Ugratilmis
Hiicre Modellerinde Translasyona Yonelik
Mekanizmalarin incelenmesi

15.Sueda Sena SAYIM, Fatma inci
OZDEMIR, Gézde SUKUR

Geobacillus kaustophilus Kaynakli Yeni
Bir Termo-Halotolerant Lakkazin
Karakterizasyonu ve Boya Giderim
Potansiyelinin incelenmesi

16.Burcu SAGLAM, Sonay OZKAN,
Mustafa HANIK, Gamze SEKER,
Miinevver Cemre GUN

izmit Kérfezi‘'nden izole Edilen Deniz
Bakterilerinin Omega-3 Yag Asidi (EPA ve
DHA) Uretim Potansiyelinin Arastiriimasi

17.Betiil CAKMAK, Nuri OZTURK

Testing Fluorescent Circadian Clock

Reporters

18.Edanur DOGRUSOY, Funda SENTURK
AKFIRAT

POGP (Peroksidaz Gen Polimorfizmi)
Markirlar Kullanilarak Kabaklarda
(Cucurbita pepo L.) Genetik Cesitliligin
incelenmesi

Nikosulfiuron  Herbisitinin  Bakteriyel
19.Mustafa Batin TEKCAN, Yelda Ozden | Degradasyonu ve Bitki-Bakteri
CIFTCi, Mine Giil SEKER, Ozlem AKKAYA | Etkilesimlerinin

Rekombinant  Pseudomonas putida

Bakterisinde Sikimik Asit Uretiminin

20.Zeynep ARSLAN, Ozlem AKKAYA

CRISPR Interference (CRISPRi) Yontemiyle
lyilestirilmesi

21.Merve Nisa CAKIR, Abu Musa Md
Talimur Reza

Effect of tRNA-Ser GCT Knockout on
Breast Cancer Cells

22.Kaan ERDING, Sezgin CENGIiz

Farkh
718

imalat
Uretilen

Yontemiyle
Inconel

Eklemeli
Acilarda
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Alagimlarinin Mekanik Ozellikler

Uzerindeki Etkisi

Otomotiv Sektorinde Kullanilan 7xxx
Serisi Aliminyum Alasimlarinin indirekt

23.0zgiir CALISKAN, Mustafa Ekstriizyon Metodu ile Uretimi Ve
TURKMEN, Neslihan BASARAN Karakterizasyonu
Modeling Earthquake-Triggered

24.Aykut ERSOZ, Digdem ACAREL

Landslides Using A Hybrid Digital Twin
Approach: Kahramanmaras Earthquakes

25.Selver KONUK, Gékhan CUCELOGLU

iklim  Degisikliginin  Kocaeli ili Su
Havzalarinin Akimlarina Etkisinin
Kavramsal Bir Yagis Akis Modeli
Yardimiyla Arastiriimasi

26.Ceren KARAKUS, Cansu Ulker TURAN

Synthesis  of  Rice Husk-Derived
Mesoporous Silica Nanoparticles, Amine
Modification, and Comparative Analysis
of Quercetin Loading Performance

27.Deniz KONAK, Pinar PiR

Investigation of Molecular Signatures in
Gene Expression Profiles of Polycythemia
Vera Patients

Identification of Cellular Heterogeneity
and Subtypes in Psoriasis Using Single-

Cell RNA Sequencing and Data
28.Giilnur UZUN, Pinar PiR, Hilal KAZAN | Integration

Ta,0s ve V,0s Katkilarinin Biyoaktif Cam

Seramiklerin Biyoaktivitesi ve

29.Ufuk ERDEM, Neslihan Tamsii Selli,
Neslihan Basaran, Kiibranur Catalbas

Kristallesme Davranisi Uzerindeki Sinerjik
Etkilerinin Arastiriimasi

30.Dilara YILDIZ, Ebru MENSUR

Katkil 0.4PZN—-0.6PZT Seramiklerin Enerji
Hasadi icin Elektriksel Ozelliklerinin
incelenmesi

31.Siimeyye Oykii OZASLAN OZPEK,
Erdem ATAR

Stellite 21 Alasimi Kaplanmis Sicak s
Takim Celigine Uygulanan Farkli Isil islem
Recetelerinin  Yiksek Sicaklik Asinma
Davranisina Etkisinin incelenmesi

32.Kiirsat Taha ENGIN, Erdem ATAR

Hassas Dokimde Kullanilan Silika Bazli
Seramik Macalarin Mukavemet ve Yizey
PlrGzlGIGgu Optimizasyonu
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33.Elif Nur BARDAKCI, Aslihan
DEREBASI, Ebru MENSUR

Piezoelektrik Kursunsuz BCZT
Seramiklerin ve PVDF-TrFE/BCZT
Kompozitlerin  Kutuplama Kosullarina

Bagl Olarak Enerji Hasadi Verimliligi

34.Nesrin KUCUK, Tuba GOZEL, Ahmed
Burak PAC

Radyal Dagitim Sebekelerinde Kritik YUk
Surekliligi icin ESS Planlamasi - Benders
Ayristirma Yonteminde Simpleks Ve icsel
Nokta  Algoritmalarinin  Performans
Analizi

13 MAYIS 2026 CARSAMBA

LISANS POSTER SUNUMLARI: 14.00 - 17.00

1.Engin Demir, Zuhal Damla SARAC,
Leyla Colakerol ARSLAN, Okan
OZDEMIR, Emrah ANIGi

Control of Magnetism via Multiferroic
Magnetoelastic  Effect in  Cobalt
Mikrodisks

2.Siimeyye Kina, Kamil Cinar

Fabrication and Characterization of Low-
cost Graphene-like Substrates by Laser
Processing Method

3. ibrahim Orhun ALDEMIR,
Amirhossein TAHMAZI, Kamil CINAR

Optical Fiber Tapering

4. Ahmet Emin SEPIK, Hasan Taha VERGIN,
Talha BOZKURT, Hacer IPEK, Saime Gigdem
YORULMAZ, Kamil CINAR, Sinan KAZAN,
Maksut MAKSUTOGLU, Erdem DEMIRCI, Bulat
RAMI

Kuantum Algilama ve Haberlesme icin
Magnon  Tabanh Mikrodalga-Optik
Donlstim Sistemleri

5. Talha BOZKURT, Sergiy POLEVOY,
Bulat RAMI, Sergiy TARAPOV

Photon-Magnon Converter Based on
Asterisk-Shaped  Planar  Microwave
Resonator with Optimized Spatial Field
Distribution

6. Sedef YILDIRIM, Dilek TURAN, ismail
FIDAN, idris CANDAN, Timur CANEL,
Eda GOLDENBERG

VS, Nanoyaplilarinin Hidrotermal Sentez
Yéntemiyle Uretimi ve Karakterizasyonu
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7. Seyit C. OZTAS, Zeynep UNSAY, Hacer
IPEK, Emrah ANIGi, Sueda SAYLAN
Biinyamin OZKAL, Sinan KAZAN

Litografi yontemi ile  Noromorfik
Hesaplama ve Optoelektronik
uygulamalar igin Al,O3 Tabanl Memristor

Cihazlarin Uretimi

14 MAYIS 2026 PERSEMBE

POSTER SUNUMLARI 10.00-17.00

1.Tugba TUYLUOGLU, Isil ONER

Stabilization of Unstable Heat Equation
via Backstepping Method

Quasilinearization Methods for
2.Enes Mahir AKKILIC, Coskun YAKAR Stochastic Differential Equations

Initial Time Difference Generalized

Quasilinearization Method for Initial

3.Coskun YAKAR, Alim Akif TURAN

Value Problems

Analysis

and Convergence

4.Serkan AYRICA, Ogul ESEN

Euler—Poincaré Neural Networks

5.Ayse SINCAP, Coskun YAKAR

Generalized Quasilinearization Methods
for Nonlinear Initial Value Problems and
Their Applications

6.Simay AKPINAR, Aysenur KOCAMAN,
Ekin SONMEZ, Isil AKSAN KURNAZ,
Hiiseyin CIMEN

An Automated Omic Approach to
Neurodegenerative Diseases

7.Nora Syahirah Binti SAWAL, Ekin
SONMEZ, Hiiseyin CIMEN

Phosphoproteomic Network Analysis
Reveals CDK2 as a Central Regulator of
Semaglutide-Induced Longevity and
Healthspan

8.Ulkii irem BEYAZ, Burcu TALUG
TASTAN, Elif Damla ARISAN

Investigation of the Effects of Seaweed
and Ginseng Extracts on Cancer Tissue
Remodeling

9.Yildiz BEK, Nora S. ABALI, Ekin
SONMEZ, Hiiseyin CIMEN, Isil KURNAZ

Drug and Peptide Target Discovery and
Repurposing Strategies in Parkinson's
Disease Through Multiomics
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Investigation of Enhanced On-Chip Light—
Matter Interaction via Rare-Earth-Doped

10.Taner KARATEKE, Maksut Optical Resonators for Integrated
MAKSUTOGLU Quantum Photonics

Computational Screening of
11.idil BALI, Eyiip YAZKAN, Sadiye Experimentally Feasible MXene

VELIOGLU

Membranes for CO,/CHa Separation

12.Ahmet Furkan GAMLI, Mahmut
AKSIT

Scalable Manufacturing of Textured
Thermoelectric Thin Films of Sb2Te3
Nanosheets

13.Nurullah Giines SARIBAS, Maksut
MAKSUTOGLU

Surface Impedance Analysis of Nd Thin
Films on a CPW Resonator Using the
Finite Element Method (FEM)

14.Beyzanur DURSUN, Faik MiKAILZADE

Microwave—Optical Quantum Frequency
Conversion Efficiency

15.Eren Gégmen, Cem Ozgiir
SERVANTIE

Determination of Phase Transitions
Between Polarization and Consensus
Regimes Using a Langevin-Type
Microscobic Model

16.Elif Nur KARACAN, Leyla COLAKEROL
ARSLAN

ZnO/CuO Nanofibers: Synthesis and
Structural, Morphological, and Optical
Characterization

17.Fatma YILMAZ, Ceyhun YILDIRIM,
Hacer ARSLAN, Fatmagiil ERSOZ, Osman
OzZTURK

Effect of Magnetron  Sputtering
Parameters on the Electrochemical
Performance of Si/Pt Electrocatalysts for
PEM Fuel Cells

18.Abdulsamet YOLCU, Ulgen MERT,
Onur SEKER

Application of Replaceable Systems in
The Seismic Design of Industrial Facilities

19.Behran SEViNC, Fatma ERTAN,
Sohrab SAM,2, Saadet ALPDAGTAS,
Zehra OLCER

Lizostafin Enziminin Polihidroksibutirat
Biyopolimeri Uzerine immobilizasyonu

20.Zeynep OZER, Gizem GUMUSGOZ
CELiK, Ayse Giil GUREK

Design  and  Characterization of
Functionalized Porphyrine Derivatives
for Sustainable Hydrogen Generation

21.Elif SAKRAKOGLU, Riiveyda
AGCAABAT, Mahmut DURMU$S

Biyotin iceren Asimetrik Cinko
Ftalosiyanin Bilesiklerinin Sentezi,
Fotofiziksel ve Fotokimyasal

Ozelliklerinin incelenmesi
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22.Efe Bilal SONMEZ, Siireyya Oguz
TUMAY, Serkan YESILOT

Pillar[5]aren - Subftalosiyanin Konjuge
Bilesiginin  Sentezi ve  Fotofiziksel
Ozelliklerinin incelenmesi

Porphyrin Derivatives as Electrocatalysts

for Water Splitting: Synthesis and
23.irem KARALAR, Devrim ATILLA Characterization
24.Zehra COSKUN, Burcu TOPALOGLU MXene Bazh Elektrokimyasal Enzim

AKSOY, Biinyemin COSUT, Zehra OLCER

Biyosensorlerin Gelistirilmesi

25.0zlem KUSCU, Selina
KUCUKHASANOGLU, Ercan OZDEMIR

Preparation And Characterization of
Active Catalysts for Hydrogen Production
From Hydrazine Borane Hydrolysis

26.Seyma GUNAY, Ebru ERUNAL
USDUN

Lignoselilozik Atik Tabanh Biyobozunur
Hidrojellerin Cozeltiden Dokim
Yontemiyle Sentezi ve Karakterizasyonu

27.Giilce PEKTAS, Ebru ERUNAL

Karbon destekli CeO, Adsorbanlar ile
lyonik Boyar Madde ve Agir Metallerin
Sulu Cozeltilerinden Giderim
Performanslarinin incelenmesi

28.Hatice ONER AKDUMAN, Ercan
O0zDEMIR

Citrate-Assisted Sol-Gel Synthesis and
Structural Characterization of Spinel
Oxides for Oxygen Evolution Reaction

29.Giirkan OZDEMIR, Mehmet Ali
ARSLAN

Performance Calculations of a UAV

30.Tugba DEMIR, Omer OZTURK , Onur
SON

Havacilik Uygulamalarinda Kullanilan
Doner Hava-Yag Aviricilarinda Basing
Disist Karakteristiginin incelenmesi

31.Elyesa KOSEOGLU, Ahmet Sinan
OKTEM, ilke ALGUL

Bir insansiz Hava Araci Kanadinin Agsiz
Yontem ile Statik ve Serbest Titresim
Analizi

32.Abdulkerim CAKI, Fatih USTA

The Investigation of The Ballistic Impact
on The Sandwich Panels with Different
Surfaced Based Core Structures under
Bullet Impact

33.0mer UDUN, Gamze GEDIZ iLi$

Optimization of Pipe Network Energy
Systems




