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The person(s) related to the above-mentioned study participated in the congress KEYNOTE SPEAKER. We thank
them for their contribution; we wish them continued success in their future scientific lives.
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3. ULUSLARARASI MUHENDISLIK VE FEN BILIMLERI KONGRESI
11-12 MAYIS 2024 iSTANBUL (KONGREMiZ UZAKTAN ERisiM ONLINE OLARAK YAPILACAKTIR)

BILIMSEL PROGRAM

ULUSLARARASI MUHENDISLIK VE FEN BILIMLERI KONGRESI
3"Y INTERNATIONAL CONGRESS ON ENGINEERING AND SCIENCES

KONFERANS PROGRAMI / CONFERENCE PROGRAM
ACILIS / OPENING

11-12 MAYIS 2024 / 11-12 MAY 2024
ISTANBUL - TURKIYE

Acilis Konugsmasi / Opening Speech
PROF. DR. MURAT DARCIN
ASSIST. PROF. SENAI YALGINKAYA

11 MAYIS / MAY 2024 - SAAT: 09:30 TIME: 09:40 (GMT+3)

Konferans Baskani (Chair of Conference)
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DAVETLi KONUSMACILAR /| KEYNOTE SPEAKERS
09:40 - 14:00 (GMT+3) (11 MAYIS - MAY 2024)

OTURUM BASKANI / HEAD OF SESSION
PROF. DR. MURAT DARCIN
ASSIST. PROF. SENAI YALGINKAYA

KEYNOTE SPEAKERS
Prof. Dr. Muhammad SAFDAR BHATTI (Pakistan) (09:40) (GMT+3)
Prof. Dr. ismail EKMEKGI (Tiirkiye) (10:00) (GMT+3)
Prof. Dr. Mehmet Ali OZCELIK(Tiirkiye) (10:20) (GMT+3)
Assoc. Prof. Jintana SALAENOI (Thailand) (10:40) (GMT+3)
Assoc. Prof. Afor dlifov (Azerbaijan) (11:00) (GMT+3)
Assoc. Prof. Cihat BOYRAZ (Tiirkiye) (11:20) (GMT+3)
Assoc. Prof. Halil SENOL (Turkiye) (11:40) (GMT+3)
Assist. Prof. L. Santhosh KUMAR (India) (12:00) (GMT+3)
Prof. Dr. Hidir Selguk NOGAY (Tiirkiye) (12:20) (GMT+3)
Joanna HAENLEIN KOCABICAK (Fransa) (12:40) (GMT+3)
Prof. Dr. Sergio Ricardo QUIROGA (Argentina) (13:00) (GMT+3)

SOZEL - POSTER OTURUMLAR / ORAL - POSTER SESSIONS

OTURUM / SESSION 1

Tarih ve Saat / Date and Time : 11 MAY 2024 - 13:00 - 17:00 (GMT+3)

Oturum Bagkani (Head of Session) : Prof. Dr. Murat DARCIN
Prof. Dr. ismail EKMEKGI

Prof. Dr. Emine DARCIN
Assoc. Prof. Cihat BOYRAZ
Assist. Prof. Senai YALCINKAYA
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, SEISMIC DESIGN AND ANALYSIS OF VIADUCT
13:00 || Cigdem AVCI-KARATAS STRUCTURES




CASSEGRAIN YAPILI BIR ELEKTRO-OPTIK KESIF VE

13:10 || Abdul Samet BULUT GOZETLEME SISTEMi: YUKSEK IRTIFA PERFORMANSI
ICIN TASARIM OPTIMiZASYONU
) . PESTISITLERIN YER ALTI SULARINA ETKISINI
13:20 || Abuzer OZKAN, Gizel YILMAZ || LoP Pl S0 o
, 316L PASLANMAZ CELIK TOZ YATAKTA DUSUK AKIM
Arif BALCI, Osman Emre . . . . . s
1330 | L DEGERLERINE SAHIP ARK ILE ERGITILEBILIRLIGIN
ARASTIRILMASI
1340 | AShan  KALYON,  Yener | OZEL PUNCH FORMLU BAGLANTI ELEMANININ
' YILMAZ, Furkan BELLIBAS SIMULASYON DESTEKLI URETIMI
DESIGN, DEVELOPMENT, AND PERFORMANCE
1350 | Avodele Samuel AYANYINKA, | EVALUATION ~ OF ~ DISTRIBUTED ~ GENERATION
' Saban Selim SEKER SOURCES INTEGRATION IN MICRO-GRID: A CASE
STUDY OF THE NIGERIAN POWER SECTOR
Avse  DIVANOGLU,  Gem | CTOMOBILLERDE BAGAJ ALTI KORUMA PARCALARININ
1400 | oML EKCIOGLU “SU GECISI (WATER FORDING)" TESTi ICiN
GUCLENDIRME CALISMALARI VE AGIRLIK AZALTIM|
w410 | Fethan TEMIZ OTOMOTIV PLASTIK PARCALARINDA 2K ENJEKSIYON
' ethan PARCALARINDA CORE-BACK URETIM TEKNIGi
1420 | Semih GEVIK OTOMOTIV PLASTIK PARCALARINDA FORCE MOLDING
KULLANIMI ILE MALIYET AZALTIMI
OTOMOTIV  PLASTIK PARCALARINDA  GRAFEN
14:30 || Semih CEVIK TEKNOLOJISI  KULLANILARAK AGIRLIK AZALTIMI,
MEKANIK VE TERMAL DAYANIM ARTTIRMA
ARACLARDA HAVA FILTRELEME SISTEMINDE HAVA
14:40 | Yunus VARGUN, Semih CEVIK | FILTRESININ TOZ TUTMA KAPASITESI VE ETKILEYEN
FAKTORLER
Berna  YESILDAL DIKMEN, | SE¢IC! LAZER ERGITME ILE URETILEN MARAGING
1450 | |1 on GASAN CELIGININ (1.2709) SERTLIGINE KRIYOJENIK ISLEMIN
ETKISININ INCELENMES]
) ULTRAFAST LAZER MARKALAMA SURECLERINDE GUGC
15:00 | Biike ELENAY HONCA

VE PARAMETRE OPTIMIZASYONU




1510 || Cemre Nur DINGKURT BIGER, | GOK AMAGLI KAYNAK KISITLI GOKLU PROJE
' Ozgiir KABAK CIZELGELEME: BIR TRAKTOR FIRMASI ORNEG]
KAYALARDA TEK EKSENLI BASINC DAYANIMI ILE
15:20 || Duygu KAYA, Yiiksel YILMAZ BRAZILIAN CEKME DAYANIMI ARASINDAKI ILISKININ
ARASTIRILMASI
EXAMINING PERFORMANCE EFFECTS OF GEAR
15:30 | Edanur GUZEL, Mehmet UCAR | MICRO GEOMETRY OPTIMIZATION IN A SINGLE STAGE
TRAIN GEARBOX
1540 || Emirhan TOPRAK BUKUM MERKEZI MAKINES| BASKI GRUBUNDA TORK
OPTIMIZASYONUNUN ONEMI
EFFECT OF CALCINATION TEMPERATURE ON COLOR
15:50 | Emre TOY, Bugra CICEK AND NIR REFLECTIVITY OF (FE,CR)203 BLACK
PIGMENT
Engin BUYUKTARAKCI, Erol
‘6.0 | GUL, Esref UN, Mahmut Can | BOR ~ KATKILI ~ HFFR  KABLOLARDA  YANMA
' DOGAN,  Ahmet  Burhan || OZELLIKLERININ INCELENMESI
BALHAN
1610 | Fath Kerem BOZ KENT ICI ULASIM SORUNLARI VE COZUM ONERILERI
' alin herem YALOVA ILi ORNEGI
1620 | Fafit Kerem BOZ UCRETSIZ TOPLU TASIMAYA ILISKIN AVRUPADAN
ORNEKLER
16:30 | Filiz AYDOGAN, Mustafa GAKIR | KOMPOZIT MATRIS MALZEMESI OLARAK POLI(AMID-
iMID) RECINE URETIMi VE KARAKTERIZASYONU
640 | Furkan ERMIS. Yakus CUC ONIKISUBAT ILCESI PAZAR YERLERINDE GURULTU
' urea >, Yakup KIRLILIGI OLCUMU VE DEGERLENDIRILMESI
y OLGUN. Nuri AkKag. | SX700-CR CELIKLERININ ELEKTRIK DIRENG NOKTA
16:50 || | 2oan , un || KAYNAGINDA MIKROYAPI ANALIZLERININ
Murat MANDIRACI . .
INCELENMESI
DEEP LEARNING-BASED CLASSIFICATION OF URBAN
17:00 || Hidir Selguk NOGAY AIR POLLUTION INTO SIX CATEGORIES WITH HIGH

ACCURACY




CLASSIFICATION OF BONE FRACTURES INTO THREE
17:10 || Hidir Selguk NOGAY MAIN CLASSES USING CONVOLUTIONAL NEURAL
NETWORKS
AUTOMATED DETECTION OF DUSTY SOLAR PANELS
17:20 || Hidir Selguk NOGAY USING PRE-TRAINED CONVOLUTIONAL NEURAL
NETWORKS
gzg;AGHQUTﬁ'BA MH Al DETECTION OF THE NETWORK INTRUSION TRAFFIC
17:30 o rasan HUSSEN 1 ySING DEEP LEARNING
BALIK
Dogukan ilbey OREN, Hiseyin | ATIK DOKUM MALZEMELERINDEN CAM-SERAMIK
17:40 | &zkan TOPLAN, Abdi SOYLU ELDESI

SOZEL - POSTER OTURUMLAR / ORAL - POSTER SESSIONS

OTURUM / SESSION

Tarih ve Saat / Date and Time

Oturum Baskani (Head of Session)

12
: 12 MAY 2024 - 11:00 - 16:00 (GMT+3)
: Prof. Dr. Murat DARCIN

Prof. Dr. Emine DARCIN

Prof. Dr. Ayhan ONAT

Assoc. Prof. Zeynep YAMAN
Assist. Prof. Senai YALCINKAYA

Admin
|| TABAN ANKASTRE BETONARME BIR BINA VE TABAN
Isam ATTAR, Melih .
11:00 | Commer | YALITIMLI HALININ DEPREM PERFORMANSLARININ
KARSILASTIRILMASI
1110 || Koray Emre OZCAN, Rahmi | PALETLI VE ASKERI GUG GRUPLARININ TITRESIM VE SOK
Pl cucLo IZOLASYONLAR
Mehmet ALTUG, Yakup | AL 6063 ALASIMIN TEL EROZYONDA ISLENEBILIRLIGINDE
1:20 | oo KESME  GENISLIGININ DERIN  OGRENME  ILE
OPTIMIZASYONU
ehmet  ALTUG.  Yakuo | AL 8080 ALASIMIN TEL EROZYONDA ISLENEBILIRLIGINDE
11:30 YleLM”;eZ TP KESME  GENISLIGININ ASIRI OGRENME MAKINESI ILE
OPTIMIZASYONU




Mehmet ~OZER,  Fatih | DENiZ SINIFI SANDVIC KOMPOZITLERDE KOPUK KESIM
11:40 || BALIKOGLU, Tayfur Kerem | KONFIGURASYONUNUN YARI STATIK BATMA
DEMIRCIOGLU DIRENCLERINE ETKISININ ARASTIRILMASI
HAVA  ARACLARINDA  KULLANILAN KOMPOZIT
11:50 Bﬂﬁ;{‘etca” EVREN, Ahmet || | \bISALLARIN ONARIM YONTEMLERINDE UYGULANAN
YAPISTIRMA BAGLANTILARININ OPTIMIZASYONU
1200 | Mensure  Zihal  BARAK, | HATA MODU VE ETKILERI ANALIZI YONTEMI ILE TEDARIK
|| Gizem Giil KOC ZINCIRINDE YONETIMINDE YESIL SATIN ALMA
. . ASBEST KIRLILIGININ KAVAK VE SOGUT TURLERI ILE
12:10 | Mervell Lanvain ELENGA | oo \Rimimi VE BITKI-METAL ILISKISININ MOLEKULER
OSSETE, Kubilay YILDIRIM | 1y 7 NLENMESININ INCELEMESI
199 | Mustafa GOKTAS, Mehmet | HIDROLIK ~ SILINDIRLER ILE  LINEER  ELEKTRIKLI
Y | ucAR AKTIVATORLERIN KARSILASTIRILMAS|
M4 SOMUNUN PROJEKSIYON KAYNAGI ILE 3 MM
1530 | Mustafa YAZAR, Hilal KIR, | KALINLIGINDAK CELIK SACA PUNTALAMA
¥ | siikrii TALAS OPERASYONUNUN KAYNAK PARAMETRELERININ
INCELENMES]
ustafa YAZAR. Hial KiR. | PROJEKSIYON KAYNAGINDA KAYNAK CIVATASININ FARKLI
12:40 ,‘_JE??ALA > Aial BRI MEME YUKSEKLIKLERININ KAYNAK KALITESI UZERINDEKI
Sukrd ° ETKISININ INCELENMES]
\p.50 | MUsim  ERGEL,  Murat | DUSEY DREN KULLANARAK ONYUKLEME ILE YUMUSAK
Y | TONAROGLU ZEMINLERIN IYILESTIRILMESI
1300 | Necati  GEZER,  Giizel | IGME VE KULLANMA SULARINDA RiSK ANALIZI, ADIYAMAN
22 yiILMAZ ORNEGI
1310 | Neva Emel ISLER, Emin | ERP SISTEMINE ENTEGRE TUKETIME DAYALI STOK
7 | GUNDOGAR KONTROL PARAMETRELERININ BELIRLENMES]
NORMALITY ANALYSIS OF MICRO REBOUND HARDNESS
13:20 || Nurdan GUNES DATA SETS IN RELATION TO UNIAXIAL COMPRESSIVE
STRENGTH PREDICTION OF ROCK MATERIALS
1350 | Nurullah COPOGLU, Abdi | CRYSTALLIZATION KINETICS AND THERMAL BEHAVIOR OF

SOYLU, Bugra CICEK

LITHIUM ZINC BOROSILICATE GLASS-CERAMIC COATINGS




TOPRAKARME VE ZEMIN GiviLI BIR DERIN KAZI

Oguzhan TIRASCI, Niyazi - . . . . .
13:50 | o teri UYGULAMASININ ORNEK BIR PROJE UZERINDE NUMERIK
g ANALIZLERININ YAPILMASI
|| SIVILASAN ZEMIN ICERISINDEKI FORE KAZIKLARIN SONLU
14:00 EE:;LC;”;“ TY:‘KLi'NN’ Nall | ElEMANLAR ~ YONTEMI  ILE  DAVRANISLARININ
» =fhan INCELENMESI
14:10 || Pinar YESILGOZ INSAAT UYGULAMALARINDA AKILLI BARET KULLANIMI
(400 | Sena GADIRCI , lbrahim | FARKLI YONTEMLERLE ELEKTRIK TUKETIMININ KISA
“~ | GURSU TEKDEMIR DONEM YUK TAHMINI VE MEVSIMSELLIK ANALIZI
| ) . UZAKTAN CALISMA IS MODELININ INSAAT SEKTORU
14:30 || Tanem KOTESLIAYDIN ()ZERINDEKI ETKILERININ DEGERLENDIRILMESI
ENDUSTRIYEL URETIM MAKINELERINDE (P)ANEL BENDER
14:40 || Tayfun KALAYCI VE LAZER KESIM MAKINELERI REFERANS ALINARAK)
HMI'YA YAPAY ZEKA ENTEGRASYONU VE URETIME ETKISI
‘450 | TUba METIN TORTOP, | REFACTORING TEKNIKLERININ YAZILIMIN IG  KALITE
¥ | Yunus Emre SELCUK OZELLIKLERI UZERINDEKI ETKISININ INCELENMES]
(500 | Yaren KOCABIYIKCI || EPOKSI MATRISINE UYGUN CAM ELYAF SiZING URETIMI VE
¥ | AKTAS, Mustafa CAKIR KARAKTERIZASYONU
i5.10 | knur  CORE,  Mehmet | BIR OTOMOTIV SEKTORU ISLETMESINDE YEDEK PARGA
% AKANSEL TALEP TAHMIN ANALIZI
1520 | mdat Kaan GEGIMLL Mein | J2ETR IO, YENI Bl YAKLASIV
<Y | BASARANER o7 . ¢ $
GELISTIRILMESI
L , ISIL ISLEMIN YUKSEK BASINGLI DOKUMDE KULLANILAN EN
Umit KOC, Elif TOK, Baris L . . e
15:30 | 0o KL AC 44300 ALASIMIN MEKANIK OZELLIKLERINE ETKISININ
 Emre ¢ INCELENMESI
15.40 | irem BOZYIGIT KILLI KUMLARIN YUKSEK DEFORMASYON SEVIYESINDEKI
DAVRANISLARININ INCELENMESI
) . ) INCONEL 718 SUPERALASIMININ FARKLI
15:50 | Usame Ali USCA, - Unal | o it A/YAGLAMA ORTAMLARINDA FREZELENMESININ

DEGIRMENCI, Serhat SAP

ETKILERI




FEDERLERDE KAYNAK GERILMESI UZERINDEN TASARIM
16:00 || ismail ULKER, Yasar PALA | BOYUTLARININ BELIRLENMESI UZERINE ANALITIK BIR
YONTEM
AZ91 SERISI MAGNEZYUM ALASIMLARININ SOGUK
16:10 é‘sgL Al,TgRgN’VANRL'Idvan KAMARALI BASINCLI DOKUM YONTEMI ILE URETIMINDE
, Al Serdar ALASIM MODIFIKASYONU
sokai TURAN. Satimis | INVESTIGATION OF THE EFFECT OF  CUTTING
1620 | ORGUN.  Sman ripan | PARAMETERS  ON  SURFACE ROUGHNESS IN  THE
' D ' | MANUFACTURING OF HARDOX 450 MATERIAL BY MILLING
Mustafa Ozgur BORA
METHOD
. Az M BIR YAZILIM FIRMASINDA KARINCA KOLONISI VE PARCACIK
16:30 Czygg?ZTOKLU ’ Ve | suRrRU OPTIMIZASYONU iLE PERFORMANS
DEGERLENDIRME MODELI
‘.40 | Z6YN6P  YARDIMCI, Nail | KAFES SISTEMIN ZEMIN SIVILASMASININ
| UNSAL, Erhan TEKIN ONLENMESINDEKI ETKINLIGININ ARASTIRILMAS|
Oskan  PULAT  Musafta | STATIK KAZIK YUKLEME TESTLERINDE YUK DEPLASMAN
16:50 | 5 oy DEGERLERI UZERINDEN KAZIK TASIMA GUCU TAHMIN
¥ YONTEMLERININ KIYASLANMASI
STATIC ANALYSIS OF FRAMES USED IN AVIATION
17:00 || Esra OYMAK, Veli CELIK STRUCTURES WITH DIFFERENT MATERIALS AND
COMPARISON WITH FINITE ELEMENT METHOD
SOLVENTSIZ VE SOLVENTLI INLINE LAMINASYON YAPILAN
17:10 || Hanife TURYAN GOREN BASKI SISTEMINDE OPP/METOPP YAPISINDA BENCIK
PROBLEMi YARATMAYACAK BEYAZ MUREKKEP TASARIMI
Serai VALGINKAYA Oayy | THE IMPACT OF INFORMATION TECHNOLOGIES ON
17:20 D?anal ¢ » P9UZ | BUSINESS PERFORMANCE IN ENTERPRISES: 2019-2023
ANALYSIS

SOZEL - POSTER OTURUMLAR / ORAL - POSTER SESSIONS
OTURUM / SESSION

Tarih ve Saat / Date and Time

Oturum Baskani (Head of Session)

03
: 11 MAY 2024 - 13:00 - 17:00 (GMT+3)
: Prof. Dr. Ashok JAMMI

Prof. Dr. Ayhan AYTAC
Prof. Dr. Muhammad SAFDAR BHATTI




Prof. Dr. Harikrishnan GOPAKUMAR

Prof. Dr. Hayrettin GUMUSDAG

Assoc. Prof. Goksen ARAS

Assist. Prof. L. Santhosh KUMAR

Admin

Nehuen FOLLIERO, Melisenda

THE ROLE OF BIOTECHNOLOGY IN ENVIRONMENTAL

13:00 | Lot ENGINEERING:  BIOLOGICAL  TREATMENT  AND
BIODIVERSITY CONSERVATION
Sivina MANSILLA Melisenda | RIS ASSESSMENT AND EMERGENCY PLANNING IN
1310 | D ovo ENVIRONMENTAL ENGINEERING: PREPARATION FOR
DISASTERS AND CATASTROPHES
Chandrakala KAR, Bharat || DESIGN AND APPLICATIONS OF SMART TEXTILE
13:20 || CHAUDHURI, Taneesha || MATERIALS: THE  FUTURE OF  WEARABLE
DASGUPTA TECHNOLOGIES
THE USE OF NANO TECHNOLOGY IN TEXTILE
13:30 || Taneesha DASGUPTA MATERIALS: FUNCTIONAL AND PERFORMANCE
ENHANCING APPLICATIONS
Sbrut SINHA  Chandrakal | SUSTAINABLE TEXTILE PRODUCTION AND RECYCLING:
13:40 K:AR“' » whandrakaia || \NOVATIVE ~ APPROACHES  FOR  MINIMISING
ENVIRONMENTAL IMPACTS
Adrien CALLEEUW. Thomas | ENERGY  EFFICIENCY N FOOD  PROCESSING
13:50 | [0 o TECHNOLOGIES: REDUCING ENVIRONMENTAL IMPACTS
AND SUSTAINABLE PRODUCTION
" ESRAMAULTS, | DIGITALISATION  AND  AUTOMATION  IN FOOD
14:00 T:X'm DELMOTTE ' | ENGINEERING: IMPACT AND FUTURE OF INDUSTRY 4.0
omas ON FOOD PRODUCTION
FOOD CHEMISTRY AND TECHNOLOGY: QUALITY
14:10 | Luna MORTIER CONTROL OF FOOD PRODUCTS AND INNOVATIVE
DEVELOPMENTS
1490 | Mia LEE, Jordan BEECH, Kai | INDUSTRIAL USE OF SMART MATERIAL SENSORS

MARSHALL

DEVELOPED WITH BIOMIMETICS APPROACHES




PERFORMANCE ANALYSIS OF BIO-INSPIRED SMART

Kai MARSHALL, Jordan
14:30 | oo MATERIALS DESIGNED BY USING BIOLOGICAL
MODELLING AND SIMULATION TECHNIQUES
1440 | Callie  SIMPSON,  Alexander | INNOVATIVE ENVIRONMENTAL ENGINEERING
“Y | PERRIN APPROACHES IN INDUSTRIAL WASTE RECYCLING
450 | Seariet TODD EVALUATION OF TECHNOLOGY INVESTMENTS:
' carie ECONOMIC ANALYSIS OF ENGINEERING INNOVATIONS
15,00 | Josie WOODWARD, Alexander | INTEGRATION OF CARBON FUELS WITH RENEWABLE
“ | PERRIN ENERGY SOURCES
DIGITALISATION AND INDUSTRY 4.0 IN TEXTILE
15:10 | Ma HUA, Gao CHENG MANUFACTURING: IMPROVING EFFICIENCY AND
QUALITY IN PRODUCTION PROCESSES
USE OF BIOMATERIALS IN TEXTILE ENGINEERING:
15:20 || Lang TAl, Gao CHENG DESIGN AND DEVELOPMENT OF MEDICAL TEXTILE
PRODUCTS
Lian ZEDONG, Zhan ZHENYA, | INNOVATIVE  APPROACHES IN FOOD PACKAGING
15:30 | oo TECHNOLOGIES: ENSURING FOOD QUALITY AND
SAFETY
APPLICATIONS OF FOOD  BIOTECHNOLOGY:
15:40 || Su ZHELAN, Qian DAN PRODUCTION OF FERMENTED FOODS AND
DEVELOPMENT OF FUNCTIONAL FOODS
USE OF RAPID DIAGNOSTIC TECHNIQUES IN FOOD
15:50 || Luo XIULAN SAFETY: ADVANCED METHODS FOR PATHOGEN
DETECTION AND CONTROL
1600 | Bohusiav NEMECEK, Miriam | APPLICATIONS OF ARTIFICIAL INTELLIGENCE AND
“Y | HAUSILDOVA MACHINE LEARNING IN MECHANICAL ENGINEERING
1610 | Viadisiay RICHTER LIGHT AND DURABLE MACHINE PARTS DEVELOPED
WITH ADVANCED MATERIAL TECHNOLOGIES
IMPORTANCE AND DEVELOPMENTS OF THERMAL
16:20 || Véroslav POSPISIL MANAGEMENT SYSTEMS IN MECHANICAL

ENGINEERING




THE ROLE OF MAGNETOCALORIC MATERIALS IN
16:30 || Erko JOGI, Kirke KUUSIK COOLING TECHNOLOGY AND LOW ENERGY
CONSUMPTION COOLING SYSTEMS
. SENSOR AND ACTUATOR DEVELOPMENTS BASED ON
16:40 || Kalev ALVER, Helina LAAS A GNETOCALORC EFFECT
INDUSTRIAL AND COMMERCIAL APPLICATIONS OF
16:50 | Helina LAAS, Kalev ALVER MAGNETOCALORIC  MATERIALS: POTENTIAL  IN
REFRIGERATION AND HEAT PUMP SYSTEMS
\7.00 || Josselin  DELISLE, Désiré | HIGH ~EFFICIENCY ENGINES DEVELOPED WITH
V| GERIN-LAJOIE INNOVATIVE DESIGN APPROACHES
reb SHILIDOR. Eulic | MAINTENANCE  MANAGEMENT ~ OF  MACHINES
17:10 vfc;g(lj;;oux » EUAIC | S UPPORTED BY INTELLIGENT SENSORS AND DATA
ANALYTICS
1790 | Henrietie TOURNEUR THE ROLE OF MECHANICAL ENGINEERING IN
SUSTAINABLE MATERIAL SELECTION AND DESIGN
17230 I\BﬂggaReleuYLASQSEUZ Arg?“d USE OF ROBOTIC ARMS IN INDUSTRIAL AUTOMATION:
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ABSTRACT

- Energy consumption in the construction sector is one of the most important sectors in this respect such as the
industrial, service and agricultural sectors.

- Public buildings of sectors also contribute greatly to this increase. Therefore, it becomes important to make fast
and accurate energy demand forecasts of public buildings.

- Due to this fact, in our study, the energy consumption of a municipality building in Istanbul, as a public
building, was determined using the BIN Data values created for Istanbul and compared with the actual energy
consumption values.

- For Istanbul's BIN data values, dry bulb temperatures in the Typical Meteorological Year, which were created
according to 15-year meteorological values.

- According to these obtained BIN data values, heating and cooling thermal loads were calculated by taking into
account required values of the municipality building, then these obtained values were also compared with actual
fuel and electricity consumptions.
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INTRODUCTION

Energy consumption has reached to very critical values with increasing of the necessities of human
being.

The lack of usable energy resources and the need for these resources increases the energy unit costs
every day.

The future of the countries, which are dependent outward about energy, are directly affected from this
situation.

According to the increasing the populations, energy demands and energy consumptions are also
Increasing.

The energy consumption of the building sector i1s also one of the most important sectors as well as
three sectors concept such as, agriculture, transportation and industrial sectors.

Most of the people searching the method to reduce the consumption of energy and using energy
efficiently.

In the building sectors, energy consumption has been effected the changing of the climate, prices of
energy, demand of energy and supply chain of the energy.

The aims of the energy consumption in the building is to increase the thermal comforts.



INTRODUCTION

For the condition of climates, in the winter, energy would be used for heating indoor environment and
then in summer, energy would be used to cool the environment too.

In Tiirkiye, energy consumptions trying to be limited and trying to find many ways for saving the
energy and how to save energy in the buildings.

Most of the modern buildings which are designed with appropriate condition of the climate changes,
the condition of weather, so on.

The calculation of building energy consumptions depend upon the heating and cooling. There are
many ways to calculate the energy consumptions of the buildings.

In this study, BIN Method will be used to calculate the amount of the necessary energy for heating
and cooling.

In BIN method, using the interval of temperature difference and time intervals. Moreover, the
efficiency of heating, cooling, ventilation and air conditioning would also be calculated.



INTRODUCTION

In Bin methods, temperature and time interval we used separately to evaluate the energy
consumption, hourly climate data should be used to be determined the energy consumption for hourly,
daily, weekly, monthly and yearly, instead of using the average daily temperature of outdoor
environment.

By using the Bin method for the calculations the building energy consumptions would be determined
as the amount of the consumption of energy for heating and cooling, and also the energy loading to
consume the system of HVAC, such as, fan, air-conditioning, chiller group, and boiler, radiators
would be calculated.

Also heat transfer of the building be calculated. As for the structural design of the building, the
thickness of the outer layer and wall, thickness of colomn and beam, base and ceiling be also
calculated.

Bin method having also bin data of the year, the frequency in which interval of temperature
corresponding with the time interval.



INTRODUCTION

Although energy consumption methods are widespread using in developed countries, specially
degree-day and bin methods aren’t adequately investigated in Tlirkiye.

In Turkiye, there are many different methods could be using to find the solution of energy
consumption.

In recent years, specially degree-days and bin methods are studied independently and getting the
appropriate amount of the values.

In this study, the amount of the energy consumption of the building sectors could be defined
by using bin methods.

Also, the data of Istanbul has already been determined.

Using the values of the bin data of Istanbul, after applying in a public building (a municipal
building) and the amount of the value of heating capacity in the winter and cooling in the
summer would be obtained.



BIN METHOD

Energy demand and energy consumption 1s one of the most important factors and people cannot live
without energy consumption. In many countries, energy consumption affects their economies and
industrial levels.

Therefore, most countries are trying to find ways to save energy and use energy efficiently.

After the global crisis in the 1970s, energy management, trying to find new method of obtaining
energy, renewable energy types have been explored in developed and developing countries.

In most countries, building sectors such as commercial, residential and industrial buildings consume
about 40% of energy consumption.

Energy should be used economically and energy consumption should be reduced and used efficiently.



BIN METHOD

The energy consumption of public buildings can be easily determined with the bin method so that
temperature and time interval can be evaluated separately.

In addition, the efficiency of heating systems, cooling systems and ventilation systems, the temperature
of the equilibrium point, building types and location of the building, total heat transfer coefficient and
relative humidity are also used in the application.

By using the bin method, both the daily average outdoor temperature of the outdoor environment and the
data on hourly climate changes will be obtained. The result of the values obtained 1s more accurate than
other methods

U,

Qbml_mel i (pr Toz)

where,

> U.A (W/°C) is total heat transfer coefficient of the building,

n 1s the efficiency of the heating of cooling system’s coefficient,

Nyini (h) 1s duration of the number of time taken determining the interval of temperature changes,
To,1, the midpoint of the temperature range and

Tb is the equilibrium point temperature at which the outdoor temperature at which heating or cooling
is required is above or below the value



BIN METHOD

In general, the value of the heating temperature will be 18°C. In the above formula (1), the positive (+)
sign 1s for heating and the negative (-) sign is for cooling.

For the total energy consumption of the temperature range, the total value of Qbin,1 is calculated by the
above formula (1) and

m
Qtot z Qbin,i
i=0

Where m refers to the total number of temperature ranges.

Fuel consumption will be calculated by the following formula (3);

_ Qeor

Ftot H




BIN METHOD

In this study, the determination of the temperature over a period of a month and a year will be
verified using this method, the outdoor air temperature (To,1) and the temperature range (bin)
and the bin data of the received time in hours (Nbin,1).

The amount of energy will be determined according to the corresponding temperature value
obtained in the elapsed time (hours).

The total energy consumption will be obtained by summing the energy consumption over the
whole range of temperature differences



BIN METHOD

T,; , midpoint of the interval of the temperature, and T is the balance point temperature of the value of

outdoor temperature which heating or cooling needed above or below.
Generally the value of the heating temperature would be 18°C.

In above the formula(1) , positive (+) sign 1s for heating and negative (-) sign is for cooling. For the
total energy consumption of the interval of the temperature, the value of the total Qbin,i would be
calculated above the formula (1) and

Then, bin data about the period of time (Nbin) would be determined as deviding the whole day by 2
hours with 12 parts.



BIN METHOD

In this study, the dry bulb temperature of the 2°C range between -6°C and 34°C is used for the
bin data of Istanbul.

Then, the bin data for the time period (N,;, ) will be determined by dividing the whole day into
12 parts and dividing by 2 hours.

By taking 19 years of data from the General Directorate of State Meteorological Affairs
between 1983-2001, the value of the bin data will be calculated by using the hourly value of the
dry bulb temperature for a total of 19 years.

In Table 1, the value of the bin data to get the dry bulb temperatures of Istanbul is given
separately on a monthly basis.



Nbin wvalues for Istanbul (hWmonth).

total
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BIN METHOD

In Table 1, the lowest temperature be -6°C (-6°C/-4°C) be taken 3 hours in January. In January, the
frequency of total time taken of the interval of the the lowest temperature (-6°C/-4°C) be 14 hours.

Then, the highest temperature be 32°C, wich 1s the frequency of 2 hours and obtainning in June.
The frequency of the highest temperature be at the interval of (32°C/34°C) about 2 hours in June.
In Table 2, the values of the bin data for yearly be already given.

The highest value of total Nbin for the year determined by 793 hours in 13°C and in the interval of
(12°C/14°C).

In Table 3, the total Nbin has already been calculated monthly and as shown 1n following Table
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Table 2. Yearly total Nvin (h/year) for 12 separate time periods of day for Istanbul.

Tme Temgerature Bm (°C) |
Interval (h) -6/-4 -4/-2 -2/0 0/2 2/4 4/6 6/8 810 '10/12 12/14 14/16 16718 18/20 20/22 22/24 24/26 26/28 28/30 30/32 32/34
0-2 2 11 41 43 85 53 72 54 90 45 57 64 79 35 0 0 0 0
2-4 2 9 14 45 54 69 58 69 53 100 37 55 81 T2 35 0 0 0 0
4-6 4 | 14 50 57 61 64 53 63 85 39 54 e 78 25 0 0 0 0
6-8 3 11 13 43 45 56 58 62 56 47 45 57 59 56 69 > 0 0 0
8-10 1 6 12 35 35 64 57 55 64 57 48 46 56 53 53 37 4 0 0
10-12 0 4 11 29 33 52 3 54 56 55 48 50 56 53 44 63 23 1 1
"12-14 0 4 8 31 20 53 54 75 47 56 50 51 46 39 52 79 45 8 0
14-16 0 4 15 22 42 61 53 56 45 57 47 43 43 49 > 68 47 2 1
16-18 1 3 21 24 30 60 56 48 50 58 55 44 50 61 39 46 6 2 0
18-20 2 3 19 27 34 64 49 62 45 59 60 45 60 43 52 9 3 1 0
20-22 0 6 16 36 43 80 43 45 61 64 66 37 61 46 70 0 2 0 0
22-24 2 9 13 41 48 72 49 59 53 65 62 45 61 T2 61 3 0 0 0
Total 17 76 167 424 484 775 647 710 647 793 602 584 712 701 587 310 130 14 2
Temperature Bin (°C) Total
Month 2 |-2/0 |O/2 2/4 4/6 6/8 8/10 10/12 l12/14\ 14/16 |16/18 [18/20 |20/22 |22/24 |24/26 |26/28 |28/30 |30/32 |32/34 |Nbin (h)
January 14 68 50 a3 60 o7 006 20 80 71 7 0 0 0 0 0 0 0 0 0 744
February 3 6 65 108 40 o8 87 99 70 58 33 5 0 0 0 0 0 0 0 0 872
March 0 0 0 34 158 239 116 84 53 37 20 2 0 0 0 0 0 0 0 0 744
April 0 0 0 8 43 88 158 173 80 49 48 26 14 19 4 1 0 0 0 0 720
May 0 0 0 0 0 0 0 6 14 174 211 113 112 51 43 16 3 1 0 0 744
June 0 0 0 0 0 0 0 0 12 15 32 112 122 134 a9 74 [ 35 8 2 720
July 0 0 0 0 0 0 0 0 0 0 0 2 25 143 210 124 155 70 S5 0 744
| August 0 0 0 0 0 0 0 0 0 0 8 B 212 192 127 86 58 12 0 0 744
September 0 0 0 0 0 0 0 0 27 76 76 133 137 28 68 72 20 12 1 0 720
October 0 0 0 0 0 0 38 118 140 178 25 84 67 63 25 (o] 0 0 0 0 744
November 0 0 0 56 79 135 77 86 99 76 49 43 19 1 0 0 0 0 0 0 720
December 0 4 43 126 104 124 a2 o1 43 55 21 8 5 0 0 0 0 0 0 0 744
Total 76 425 485 781 664 747 666 789 530 577 713 701 576 380 311 30 14 = 8760

Table 3. Yearly total Nuvin (h) for 12 month
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BIN METHOD

The total N,,, per year could be calculated from the Table.2 and the number of times acting on the average
temperature from -6 to 34°C repeated in a year and the average hours in a day can be calculated as the Table.2.

As for the table 2, the interval of the temperature between -6 and -34 repeated as follows. The total repeated time
of the same temperature in 1.am could be calculated about 743 times, in 3.am repeated about 753 times, in 5 am
repeated about 729 times and respectively. The minimum repeated time of 685h could be seen in 21pm, the
maximum repeated times of 754 hours could be seen in 13.pm.

The average Bin temperature between -6 and 34 could be calculated as the duration of repeated hours per day.

The average temperature of -5°C has been repeated about 17 times per year and every one time is the equivalent
of one hour. Then, the average temperature of -3 °C has been repeated as 76 times per year, the average
temperature of -1°C has been repeated as 167 times, 1°C has been repeated about 424 times, 3°C repeated about
484 times, 5°C has been repeated about 775 times, 7°C and 11°C repeated about 647 times, 9°C repeated about
710 times, 13°C repeated about 793 times, 15°C repeated about 602 times, 17°C repeated about 584 times, 19°C
repeated about 712 times, 21°C repeated about 701 times, 23°C repeated about 587 times, 25°C repeated about
378 times, 27°C repeated about 310 times, 29°C repeated about 130 times 31°C repeated about 14 times and 33°C
also repeated in 2 times and respectively.

In this study, we know that the relationships between bin temperature and repeated times could be calculated
from the bin data of Istanbul and it can be applied in the public building to get the amount of energy
consumptions and to estimate the energy consumptions of next future.



Total Bin Temperature in January Total Bin Temperature in February

aklik Stiresi (Saat)

[o:3
(@)

Sicaklik SUresi

do
o
ANERRREECE
ANNNNNNENNEENE
1o

N

(@]
(¢,]

N
o
| “
| “

w

1 8 S 7
Ortalama Sicaklik Derece (‘C)

Ortalama Sicaklik Derece ("C)

S Sicaklik SUresi (Saat)
Sicaklik SUresi (Saat)



Total Bin Temperature in March Total Bin Temperature in April
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Total Bin Temperature in May Total Bin Temperature in June
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Total Bin Temperature in July Total Bin Temperature in August
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Total Bin Temperature in September Total Bin Temperature in October



Total Bin Temperature in November Total Bin Temperature in December
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7| Akbaba Hizmet Binasi(A kom) Afet Arama Kurtarma Merkezi Akbaba > > 180 2020
8[| Cubuklu Ek Hizmet Binas: Alile Saghk Merkezi Cubuklu 3 E 32>.3> 2020
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21|BEYSEM Kanhca Sanat ve Egitim Merkezi Kanlca 1 1 150

22|BEYSEM Otastepe Etiit Merkezi Kavacik-Otastepe 1 1 325.86

>3[BEYSEM Cavusbas: Sanat ve Egitim Merkezi Ciftlikc 1 1 837 2021

2a4|BEYSEM Kavacik Sanat ve Egitim Merkezi Kavacik 1 1 798.7 2023 **=

>5|Baruthane Park: Sanat Atdlyesi Sanat ve Egitim Merkezi Goksu 1 1 106.76 2021
~ o - R . Sanat ve Egitim Merkezi I

26| Yy iicel Celikbilet Genglik Merkezi i Gumissuyu " ' s3 5021

>7[Sosuksu Spor Merkezi Spor Merkezi Sosuksu E) E 735

>8|Elmali Spor Merkezi Spor Merkezi Elmah 1 1 322,73 2021

29| Pasamandira Spor Merkezi Spor Merkezi Pasamandira 1 1 148.74

30| Tokatksy Spor Merkezi Spor Merkezi Tokatkdy 1 1 345.62

31| Cumbhurivetkdy Spor Merkezi Spor Merkezi Cumhuriyetkd 1 1 389.64

32| Gumuassuyu Garaj-Sofor Odast Garaj Soforler Bekleme Salonu Gumiussuyu > E 585

33| wiicel Celikbilet Meyve Bahgesi Meyve Bahce idari Binas1 Pasamandira 1 1 202.81 2022

34|Riva Elmas Burnu Tabiat Parki Sosyal Tesidldari Bina.Plaj ve Restoran Riva 1 1 270 2021

35|Cubuklu Engelliler Merkezi(AK-DENM) Engelli Yasam Merkezi Cubuklu 1 1 535 2021

36| Elmah K&y Konas: Hizmet Binas: Elmah a s 375

37| Riva Zabita Merkoezi Hizmet Binas: Riva 1 1 1197 2021

38| Baklac: Kadin Spor Meorkozi Hizmet Binas: Baklact 1 a471.67

30| Cumburivetkdy Alle Sashs: Merkezi Hizmet Binas: mhurivetiks 1 1 390

a0[Ciftlik Alile Sashs: Merkezi Hizmet Binas: > > 800

41| Ciftlik Emnivet Hizmet Binas1 Hizmet Binas: E) ) 405

a2[Cavusbas: Kasr Digsitn Salonu Hizmet Binas: 1 1 1105.87

a3|Cavusbas: Kasr Hizmet Binas: E) B

44| Cubuklu Tarmmsal Hizmet Mud. Binas: Hizmet Binas: Cubuklu 1 1

45| Ruzgarhbahee Engelliler Merkezit ASM Hizmet Binas: Ruzgarhbahco > >

46| Goksu Baruthane Parki Zabita Noktas: Hizmet Binas: Goksu 1 1 2021

47| Goksu Muhtarlik Binas1 Hizmet Binas: Goksu a s 648

48| Gollh Muhtarlik t ASM Hizmet Binas: > a 198

49| Gorele Muhtarlik r ASM Hizmet Binas: E E) >70

50| Gumiussuyu Restoran Restoran suyu 1 > 1118.1 2021

51| Gumussuyu isci LokalitIBB Cenaze Isleri |Hizmet Binas: suyu > E >85

52| Gumiussuyu Sosvyal Isler Mudurlisgt Binasitd Hizmet Binas1 suyu 1 > s1

53| Gumussuyu Beledive Atolye Binast suyu 1 1 1208.34

54| Gumiusssuyu Muhtarlik Binas: Hizmet Binas: suyu 1 1 32.65

55| Gumiusssuyu Saglk isleri Md. Deposu Depo suyu 1 1 140

S6|Gumiusssuyu Sosval Yardim Isleri Md. Depd Depo Gumiussuyu 1 1 14336

57| Gumiussuyu Destek Hizmetleri Md. Deposu |Depo Gumiussuyu 1 1 300

s8|Sosuksu ASM Hizmet Binas: Sosuksu s s 879

so|Kavacik ASM(Saglikevi Sk) Hizmet Binas: Kavacik > a 384.36

60| Kaynarca Muhtarhk + ASM Hizmet Binas: Kaynarca E) & 420

61| Mahmutsevketpasa ASM Hizmet Binas: Mahmutsevketpasa a =) 894

62| Mehmet Akif Ersoy Siir Miuzesi Merkez E) ) 396.5 2021

63|Ortacesme Hizmet Binas1 Hizmet Binas: Ortagcesme a & 691 .44 2017

64| Ostmece ASM Hizmet Binas: Ssitimee > > 160 2021

65| Ornnekkdy Muhtarlik Hizmet Binas: Srnnekkds > > 3a3 .24 2000

66| Pasabahce-Cisdem Muhtarhk t ASM Hizmet Binas: Pasabahce E) a 215 1990

67| Millet Sofras: Hizmet Binas: Kavacik > 1 67229 2022

68| Akbaba Koy Kahvehanesi Hizmet Binas: Akbaba 1 1 138 2021

69| O sitimece Hayvan Rehabilitasyon Merkezi Hizmet Binas: Ssiimee 1 11 2050.81 2021

Table: List of Public Buildings which the energy consumptions support by Beykoz Municipality



DETERMINATION OF HEATING AND COOLING LOADS
FOR BEYKOZ MUNICIPAL BUILDING

Municipal Building was constructed in 2011, in Beykoz, in Istanbul.

The total floor area of the building is about 10735m2 and total number of the employees are 561 (in
2023).

As for structurally, this building is having 4 floors, such as; ground floor, underground floor, first and
second floors, respectively.

The specification of physical and thermal values of the public building be already given in table 4. In
this public building, some of the outer layer (Wall) are completely glasses, Windows having also double
glasses.

According to the standard of TS 825, this building including in the class of A with good insulation.

As for the determination energy consumptions, the amount of necessary natural gas consumption for
heating could be calculated.

The coefficient of heating value for natural gas as a fuel would be assumed as 0,92 as constant value
and the balance point of temperature for heating could be assumed as 18°C.
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Construction Material Area (m?) U (W/m?°C)
Outter Layer (wall) 1 3314 0,3
Beam and Colon (Wall) 2 1760 0,35
Outter layer (Glass wall) 3 744 2.4
Ceiling 300 0,4
Base 200 0,4
Window (doble glasses) 1100 2,12
Total 7418 5,97
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Table 4. Physical and thermal specifications of the Public Building

Temperature (°C)

0/2 2/4 4/6 6/8 8/10 10/12 12/14 14/16 16/18
41 43 85 53 72 54 90 45 57
45 54 69 58 69 53 100 37 55
50 57 61 64 53 63 85 39 54
43 45 56 58 62 56 47 45 57
35 35 64 57 55 64 57 48 46
29 33 52 53 54 56 55 48 50
31 20 51 54 75 47 56 50 51
22 42 61 53 56 45 57 47 43
24 30 60 56 48 50 58 55 44
27 34 64 49 62 45 59 60 45
36 43 80 43 45 61 64 66 37
41 48 72 49 59 53 65 62 45

424 484 775 647 710 647 793 602 584

Table: Bin Temperature for Heating
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Table: Bin Temperature for Cooling
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DETERMINATION OF HEATING AND COOLING LOADS FOR BEYKOZ MUNICIPAL BUILDING

First of all, the value of N, could be calculated from Table 2, and the total value 1s 8760h.
The total amount of heat transfer coefficient (). U*A) 1s 5928 W/°C.

The value of n assumed as 0,92. Tb=18°C and To,1 =13°C receiving from table 2.

By using the Eq.1, Qbin,1 =8760%* 5928/0,92 (18-13).

The total energy for heating required 1n this public building could be calculated as follows:
Q= 319139 kWh (for heating),

As for natural gas, assuming low calorific value should be 34534,5 kJ/m? and fuel consumption also
calculated as from Eq.3, F,,, = (319139 /34534,5 ) *3600 = 33268 m°.

Total energy consumption in the winter has been calculated about 319139 kWh.
In winter, the minimum temperature of the degree of -6°C has been reached in Istanbul.

The 1nterval of the temperature of -6°C to -4'C has been seen in the frequency of 17 times (17 hours),
which are 14 times (14 hours) in January and 3 times (3 hours) in February.

The average maximum outside temperature 1s 19°C in the Winter.

In this study, the reference temperature for the heating would be assumed as 18 "C.



CALCULATIONS OF THE ENERGY CONSUMPTION OF THE PUBLIC BUILDING (BEYKOZ

MUNICIPAL BUILDING)
HPur (Time Temperature (°C) Total (kWh)
interval)
-6/-4 -4/-2 -2/0 0/2 2/4 4/6 6/8 8/10 10/12 12/14  14/16  16/18 18/20 20/22 22/24 24/26 26/28 28/30 30/32 32/34
0-2 251 1145 1140 3802 3518 6027 3757 4175 2436 2900 870 367 0 0 0 0 0 0 0 0 30388
2-4 251 1031 1451 4172 4418 4892 411 4001 2391 3222 715 355 0 0 0 0 0 0 0 0 31010
4-6 502 802 1451 4635 4663 4325 4536 3074 2842 2739 754 348 0 0 0 0 0 0 0 0 30671
6-8 376 1260 1347 3987 3681 3971 411 3595 2526 1514 870 367 0 0 0 0 0 0 0 0 27605
8-10 125 687 1244 3245 2864 4538 4040 3190 2887 1836 928 297 0 0 0 0 0 0 0 0 25881
10-12 0 458 1140 2689 2699 3687 3757 3132 2526 1772 928 322 0 0 0 0 0 0 0 0 23110
12-14 0 458 829 2875 1636 3616 3826 4350 2120 1804 967 277 0 0 0 0 0 0 0 0 22758
14-16 0 458 1555 2040 3436 4325 3757 3248 2030 1836 909 284 0 0 0 0 0 0 0 0 23878
16-18 125 344 2176 2225 2454 4254 3970 2784 2255 1869 1063 290 0 0 0 0 0 0 0 0 23809
18-20 251 344 1969 2503 2782 4538 3474 3595 2030 1901 1160 290 0 0 0 0 0 0 0 0 24837
20-22 0 687 1659 3338 3518 5672 3048 2610 2752 2061 1276 238 0 0 0 0 0 0 0 0 26859
22-24 251 1031 1347 3802 3927 5105 3473 3422 2391 2095 1199 290 0 0 0 0 0 0 0 0 28333
Total 2132 8705 17308 39313 39596 54950 45860 41176 29186 25549 11639 3725 0 0 0 0 0 0 0 0 319139

Table: The amount of the required energy for heating in the public building



DETERMINATION OF HEATING AND COOLING LOADS FOR BEYKOZ MUNICIPAL BUILDING

First of all, the value of N, could be calculated from Table 2, and the total value 1s 8760h.
The total amount of heat transfer coefficient (XU*A) 1s 5928 W/°C.

The value of n assumed as 0,92. T,=18°C and T ; =13°C receiving from Table 2.

By using the Eq.1, Qy;,; = 8760* 5928/0,92 (18-13)

The annual energy consumption could be calculated by addition of the total energy consumption of the
winter and summer.

In summer T ; should be assumed as 21°C.

The hottest time has been seen about 33°C in June and which shows the frequency of 2 times (2 hours)
in June.

In the summer, the temperature varies from 15°C to 33°C.

From the calculation of the energy consumption, we can assumed that the hottest month in Istanbul is
June.



ENERGY CONSUMPTION VALUES OF THE MUNICIPALITY BUILDING DETERMINED WITH THE
HELP OF NATURAL GAS AND ELECTRICITY ENERGY INVOICES

The total annual energy consumption is the addition of Qyy (eating) =3 19139 kWh (energy consumption
in the winter), which can be seen the time interval between 2-4 am. It can be assumed that in 1. am, the
most energy consumption would be obtained.

The lowest energy consumption for heating in the winter i1s at noon, the time interval between
12 14PM and the amount of energy consumption is about 22758 kWh. It can be assumed that the
lowest energy consumption at 13.pm.

In this study, three years of the energy consumption of Beykoz Municipal Building, in 2021, 2022 and
2023 would be evaluated.

According to the detailed invoice of both the natural gas consumption and electrical energy
consumptions, it has been a bit difference from the result of the energy consumption by using bin
methods.

The total energy consumption for heating in the winter for 3 years would be received from the invoices
of natural gas of Beykoz municipal building i1s about 140675m? and the average natural gas
consumption 1s 46892 m? equivalent with 494707 kWh.



ENERGY CONSUMPTION VALUES OF THE MUNICIPALITY BUILDING DETERMINED WITH THE
HELP OF NATURAL GAS AND ELECTRICITY ENERGY INVOICES

Comparing the energy consumption for heating by using Bin method with the invoice of natural gas of
Beykoz Municipal Building by using bin method, the total energy consumption for heating in the
winter has been calculated about 319139 kWh at the temperature between -6 “C and 19 °C.

Q. =2 @bin mi , Calculation of annual heating energy for the public building in different intervals of
times and temperature as follow in Table 4. According to the Eq.1 and Eq.2 above; the total energy for
heating required in this public building could be calculated as follows:

Q. = 319139 kWh (for heating), As for natural gas, assuming lower calorific value should be
34534kj/m? and fuel consumption also calculated as from Eq.3,

Ftot = (319139 /34534,5) *3600 = 33268 m3
In this study, the detailed information of the invoice of natural gas consumption has been used.
The average natural gas consumption could be determined about 494707 kWh.

To compare both the amount of the energy consumption for heating, the real value of the invoice 1s
higher than using bin method. Energy consumption by using bin method is more efficiently than any
other method.



ENERGY CONSUMPTION VALUES OF THE MUNICIPALITY BUILDING DETERMINED WITH THE
HELP OF NATURAL GAS AND ELECTRICITY ENERGY INVOICES

The Amount of Naturel gas

The Amount of Electrical

The Amount of Naturel gas

The Amount of Electrical

The Amount of Naturel gas

The Amount of Electrical

Months Consumption (m?) , in 2021 Enzzg\;/)\;h())?ir:]sggn;tion Consumption (m?), in 2022 En(ai%]c))’oils;gnzpztion Consumption (m?), in 2023 Ene(&g\;/ilng’()ir:]sggnzggion
January 8.396,00 62.103,96 7.279,00 116.400,00 5.868,00 230.792,00
Febuary 4.507,00 51.670,84 8.928,00 73.500,00 6.450,00 165.886,00
March 5.965,00 62.005,01 7.698,00 59.700,00 7.402,00 142.472,00
April 5.937,00 82.673,34 4.930,00 78.000,00 7.176,00 153.212,34
May 3.735,00 86.242,44 4.370,00 87.800,00 6.255,00 102.045,55
June 2.044,00 90.940,67 1.392,00 139.200,00 2.883,00 89.000,38
July 1.246,00 103.341,68 735 173.500,00 2.464,00 222.736,17
August 705 99.208,01 597 159.700,00 2.285,00 230.528,21
September 620 93.745,56 780 137.800,00 2.313,00 160.667,29
October 1.574,00 60.683,76 878 123.509,00 2.029,00 133.218,45
November 3.459,00 72.189,24 1.891,00 97.239,00 3.035,00 163.211,48
December 3.453,00 93.140,64 4.339,00 108.259,00 7.057,00 139.604,50
Total 41.641,00 957.945,14 43.817,00 1.354.607,00 55.217,00 1.933.374,37

Table 8. Energy consumption between 3 years (according to the invoice of natural gas and electrical energy)




ENERGY CONSUMPTION OF THE MUNICIPAL BUILDING BY USING THE INVOICE OF
NATURAL GAS AND ELECTRIC ENERGY

The Amount of Electrical Energy

Year The Amount of Natural gas Consumption (m?) Consumption (kWh)
2021 41.641,00 957.945,14
2022 43.817,00 1.354.607,00
2023 55.217,00 1.933.374,37
el 140.675,00 4.245.926,51
Average 46.891,67 1.415.308,84

1m3 = 10,55 kwh

494.707,08 kWh




ENERGY CONSUMPTION OF THE MUNICIPAL BUILDING BY USING THE INVOICE OF
NATURAL GAS AND ELECTRIC ENERGY

The total energy consumption for heating in the winter for 3 years would be received from the imnvoices
of natural gas of Beykoz municipal building is about 140675 m?® and the average natural gas
consumption 1s 46892 m?.

After converting the unit of kWh, that is multiple with 10,55 and the energy consumption would be
494707 kWh.

In Beykoz Municipal Building, 36% of the total energy consumption is for cooking, hot water and other
purposes in the winter.

That’s why, according to the bills of the Energy Comsumption of Beykoz Municipal Building is about
316613 kWh for only heating.

Comparing the energy consumption for heating by using Bin method with the invoice of the energy
consumption of Beykoz Municipal Building, there 1s not much difference where using bin method could
be calculated about 319139 kWh.



CONCLUSIONS

Energy consumption in the building sectors increasing progressively as the increasing of world
populations and also developing the living standards.

Due to the limitations of energy resources in Turkiye, energy and fuels are imported from other
countries, such as; Russia, Azerbeijan, and so on.

In the public buildings, the most energy consumption systems would be seen in heating,
cooling, ventilation and air conditioning systems.

In this study, the municipality building we discussed in Istanbul; the pearl of Marmara, serves a total
population of 245 647 people, according to the 2023 Turkish Statistical Institute reports.

In this study, Beykoz municipality building would be discussed. There are a total of 68 public
buildings managed by the Municipality within the borders of this municipality.

All these 68 public buildings dealing with Beykoz municipality, the main municipal building has
already been chosen for this study.

In Beykoz Municipal Building, 36% of the total energy consumption is for cooking, hot water and other
purposes in the winter.



CONCLUSIONS

The total energy consumption yearly for heating has been calculated as shown in table 4 and receving
the amount of the total energy consumption per year for only heating in this municipal building be

319139k Wh.

The total energy consumption of average 3 year has been calculated as shown in table 9 and receving
the amount of the total energy consumption per year in this municipal building be 484707kWh
including heating, cooking, hot water and other purposes.

In Municipal Building, just only 64% of the energy consumption could be determined for heating
which 1s about 316613 kWh.

The thickness of the outter layer with insulation makes saving energy.

In order to compare the energy consumption for heating by using bin method and the real invoice of
the Beykoz municipal building, the amount of the energy consumption receiving from the invoice,
there 1s not much differences.



CONCLUSIONS

In our study, determination of the energy consumption of public building, we get some
information about the energy consumption in building sectors, as well as; how to save energy
and use energy efficiently.

Building energy could be saved depend on the location of building, types and specifications
of buildings, thickness and well-insulations are also important factors to determined energy
consumption and energy savings.
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