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PREFACE
The 1st International Symposium on Industrial Fire Safety 2022 (ISIFS2022) aims to bring

together academicians and industry professionals from Turkey and all over the world at a
common platform to discuss problems, solutions, academic ideas and research on industrial fire
safety. The focus of the symposium was determined as 'industrial fire safety’. Industrial fires
cause serious loss of life and property damages. According to statistics, only 40% of businesses
which incurr a “full property loss” due to fire events are able to return back to the market in
Turkey. Industrial fires can quickly turn into disasters according to their location and operational

fields relative to residential areas.

We hope that the ISIFS Symposium will create cooperation opportunities between different
disciplines on industrial fire safety, guide new field researches, and turn into a common platform
by creating a bridge between academics, industry employees, managers, students and all relevant

stakeholders.

The symposium is international in nature and in this respect, it meets the criteria for associate
professorship career objectives according to Turkish Higher Educational Board. ISIFS-2022 is
supported by the Karabuk University and EU Erasmus+ project numbered 2020-1-TRO1-
KA202-092962, titled 'Innovative and Effective Approaches in the Prevention and Response of
Industrial Fires' (Indfires), which still continues under the coordination of Karabuk University.
The Project partners include Karabuk AFAD, Kardemir A.S., Safranbolu Municipality and KBU
TOBB Technical Sciences College-Civil Defense and Firefighting Program and international

partners from Denmark, Italy, Poland and Slovenia.

On behalf of ‘Symposium Organizing Committee, | would like to express our gratitudes and
special thanks to Prof. Dr. Figen BEYHAN, Mr. Celal TOPRAKCI, Mr. Emin PEHLIVAN and
Mrs. Mateja GRIS for their participation as keynote speakers and to everyone including Karabuk
University officials who contributed to the symposium.

Asst. Prof. Dr. Kasim YILMAZ

Organizing Committee Member
June 2022
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Endiistriyel Tesislerde Tahliye ve Kurtarma

Recep BALTACI!, Sedat BARUTCU?, Hact Ahmet KIRTAS® Emre Safa TENGILIMOGLU?, Eyiip
Agar®, Ersel KILICS,

!Alanya Alaaddin Keykubat Universitesi Akseki MYO Sivil Savunma ve Itfaiyecilik Programi
Alanya/Tiirkiye

2Cankir1 Karatekin Universitesi, Yaprakli MYO, Sivil Savunma ve itfaiyecilik Programi, Cankiri-
Tiirkiye

$Mugla Sitk1 Kogman Universitesi, Kavaklidere Sehit Mustafa Alper MYO, Sivil Savunma ve
Itfaiyecilik Programi, Mugla-Tiirkiye

“Kiitahya Dumlupmar Universitesi, Kiitahya Teknik Bilimler MYO Sivil Savunma ve itfaiyecilik
Programi Kiitahya Tiirkiye

5Yozgat Bozok Universitesi, Yozgat MYO Sivil Savunma ve itfaiyecilik Programi Yozgat Tiirkiye

6Yalova Universitesi, Yalova Meslek Yiiksekokulu, Sivil Savunma ve tfaiyecilik Programi, Yalova
Tiirkiye
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4emre.tengilimoglu@dpu.edu.tr, ORCID #: 0000-0003-4051-8499
Seyup.agar@yobu.edu.tr, ORCID #: 0000-0002-2804-3550
bersel.kilic@yalova.edu.tr, ORCID #: 0000-0001-8431-4557

ABSTRACT

With the discovery of fire, people have experienced many positive and negative developments in all
areas of life. As long as it is kept under control, it has been seen that the fire meets many needs such as
heating, cooking, thermal comfort and transportation. The fire that goes out of control poses the danger
of loss of life and property in industrial areas as in many areas. With the development of science and
technology, there has been an increase in industrial facilities and, in parallel, an increase in the raw
materials used and stored. Increasing raw material has caused a risk of fire along with it. In the world
and in our country, there are many dangers such as the growth rate of fire after a fire that may occur in
industrial facilities, the danger of high temperatures, the danger in the fire stages, the danger of toxic
gases, the danger of explosion, collapse, chemical danger, and electrical danger. Considering these
dangers in industrial fires, stated in the regulation on the protection of buildings from fire; Providing
trainings and exercises about the interventions that the extinguishing team, rescue team, protection team,
first aid teams can do in emergency situations. Evacuation and rescue process should be evaluated
separately, first the operations to be done in emergency situations, basic fire training and evacuation
training should be given in practice, and then the drill should be done, and the rescue should be done by
professional teams who are experts in the field after providing the necessary preparations.

Keywords: Fire, evacuation, rescue, industrial.
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OZET

Atesin bulunmasi ile insan, yagamin her alaninda pek ¢ok olumlu ve olumsuz gelismeler yasamistir.
Kontrol altinda tuttugu siirece atesin 1sinma, yemek pisirme, termal konfor, ulasim gibi bir¢ok ihtiyacini
karsiladig1 goriilmiistiir. Kontrol digina ¢ikan ates birgok alanda oldugu gibi endiistriyel alanlar dada can
ve mal kaybi tehlikesi olusturmaktadir. Bilim ve teknolojinin gelismesiyle endiistriyel tesislerde artis
buna paralel olarak kullanilan ve depolanan hammaddede artis meydana gelmistir. Artan hammadde
beraberinde yangin risk olugsmasina neden olmustur. Diinyada ve iilkemizde Endiistriyel tesislerde
cikabilecek yangin sonrasi yangmin biiylime hizi, yiliksek sicaklik tehlikesi, yangin safthalarmdaki
tehlike, zehirli gazlarin olusturdugu tehlike, patlama tehlike ¢cokme tehlikesi kimyasal tehlike, elektrik
tehlikesi olmak tiizere birgok tehlikeyi barmdirmaktadir. Endiistriyel yanginlardaki bu tehlikeler goz
oniinde bulundurularak Binalarin yangindan korunmasi hakkinda yonetmeliginde belirtilen; Sondiirme
ekibi, kurtarma ekibi, koruma, ekibi, ilk yardim ekiplerinin acil durumlarda yapabilecekleri miidahaleler
hakkinda egitimlerin verilmesi ve tatbikatlarin yapilmasi. Tahliye ve kurtarma islemi ayr1 ayri
degerlendirilerek 6nce calisan personele acil durumlarda yapilacak islemler, temel yangin egitimi ve
tahliye egitimlerinin uygulamali olarak verilmesi akabinde tatbikat yapilmasi kurtarma ise gerekli
hazirliklart sagladiktan sonra alaninda uzman profesyonel ekiplerce yapilmalidir.

Anahtar Kelimeler: itfaiye, tahliye, kurtarma, endiistriyel.



Engelli Bireyler ve Acil Durumlar: NFPA Tahliye Planlamas1 Ornegi
Bora BALUN!

1K arabiik Universitesi Tktisadi ve Idari Bilimler Fakiiltesi
horabalun@karabuk.edu.tr, ORCID: 0000-0002-4933-2271

ABSTRACT

Handicapped individuals who are an important part of social life yet invisible to many are defined as
“the largest minority”. This mass today consists of 15 % of the whole population. In Turkey the rate is
similar too as 13 % of the population consists of the disabled. Handicapped individuals facing many
obstacles in their daily lives and routines are obliged to overcome more serious problems in emergency
cases where normal routines are interrupted. Therefore, it is thought that they need special attention in
such cases as in almost every case.

In this study, where literature review has been preferred, “Evacuation Planning Standards” for the
evacuation of the disabled prepared by United States National Fire Protection Association (NFPA) has
been examined. In the Introduction section of the study, which consists of four sections, the importance
of the research has been mentioned. In the second section, global and local data on the number and the
present situation of the disabled have been included, in the third section, the standards prepared for the
evacuation of the disabled by the NFPA have been discussed and finally in the four section conclusions
and recommendations have been included.

Keywords: Disadvantages Groups, Handicapped Individuals, Emergency, NFPA.

OZET

Toplumsal yasamin 6nemli bir pargasi olan ve goriinmez olmaya devam eden engelli bireyler diinyadaki
“en biiyiik azinlik” olarak nitelendirilmektedirler. Zira gliniimiizde s6z konusu kitle, kiiresel niifusun
yaklasik %15’ine karsilik gelmektedir. Benzer oran Tiirkiye i¢inde gegerli olup, niifusun yaklasik %13’
engelli bireylerden olusmaktadir. Bununla birlikte giinliik yasam icerisinde ve rutin kosullarda dahi
birgok engelle yiizlesmek zorunda kalan engelli bireyler, normal yasamin kesintiye ugradigi acil
durumlarda daha ciddi sorunlari asmak zorunda kalmaktadirlar. Dolayisiyla hemen her alanda oldugu
gibi, bu alanda da 6zel bir ilgiye ihtiya¢ bulundugu diistiniilmektedir.

Literatiir taramasinin tercih edildigi bu ¢alismada, engelli bireylerin acil durumlarda tahliyesine yonelik
olarak Amerika Birlesik Devletleri Ulusal Yangindan Korunma Kurumu (NFPA) tarafindan hazirlanan
“Tahliye Planlamasi1 Standartlari” incelenmistir. Dort boliimden olusan ¢alismanin giris boliimiinde,
aragtirmanin énemine deginilmistir. Ikinci boliimde engelli bireylerin say1si ve giincel durumlarma dair
kiiresel ve yerel istatistiki bilgilere yer verilmis, ti¢lincli boliimde NFPA tarafindan gelistirilen acil
durumlarda engelli bireylerin tahliyesine yonelik standartlar tartisilmis, dordiincii boliimde ise sonug ve
oOnerilere yer verilmigtir.

Anahtar Kelimeler: Dezavantajli Gruplar, Engelli Birey, Acil Durum, NFPA.



Endiistriyel Tesislerde Yangin Giivenligi ve Kurumlararasi Koordinasyon
A. Erhan Bakirci! ve Serdal Karahan?

11.U. Cerrahpasa TBMYO Miilkiyet Koruma ve Giivenlik Boliimii, Sivil Savunma ve Itfaiyecilik
Programu, Istanbul/Tiirkiye

2].U. Cerrahpasa TBMYO Elektronik ve Otomasyon Béliimii, Elektronik Haberlesme Teknolojisi
Programu, Istanbul/Tiirkiye

lerbak@iuc.edu.tr

2karahan@iuc.edu.tr

ABSTRACT

Industrial Facilities are facilities that produce economic, technical-technological benefits for the welfare
of nations. Fires that may occur in these facilities not only pose a serious threat to human life safety, but
also have the potential to adversely affect the country's economy, eco system and sociocultural structure
of the society. Fire Safety is a system. This system is built on three basic elements: prevention, control
and intervention. Each element of the system is subject to a separate institutional structure, legal
regulation and standard. Another stakeholder who is not a party in the system setup but will be affected
by the fire event that will occur is the people living in that environment, which can be referred to as the
neighboring factor. The "high fire risk" of Industrial Facilities also reveals that inter-institutional
coordination should be taken into consideration for effective and effective fire safety in such facilities.
Although the success of the institutional structures that manage the elements that make up the system
by putting the primary stakeholders forward as a Fire Safety system, expresses the success of the
organization to be mentioned with the prevention-audit-intervention, it reveals that the institutional
coordination should be created by combining all the elements by including the secondary stakeholders
in the system. In this study, the "institutions™ that make up the fire safety system and the "institutions"
that are expected to contribute to the success of this system are examined, and the importance of
"institutional coordination" for Fire Safety in Industrial Facilities is examined.

OZET

Endiistriyel Tesisler uluslarin refahi igin ekonomik, teknik-teknolojik fayda iireten tesislerdir. Bu
tesislerde meydana gelebilecek yanginlar insan can giivenligini i¢in ciddi bir tehlike yaratmasinin
yaninda iilke ekonomisini, eko sistemini, toplumun sosyo-kiiltiirel yapisin1 olumsuz sekilde etkileme
potansiyeline sahiptirler. Yangin Giivenligi bir sistemdir. Bu sistem 6nlem, denetim ve miidahale olmak
lizere ii¢ temel unsur iizerinde kurgulanmistir. Sistemin her bir unsuru ayr bir kurumsal yapiya ve
hukuksal mevzuata, standarta tabidir. Sistem kurgusu ic¢inde taraf olmayan ancak meydana gelecek
yangin olayindan etkilenecek bir diger paydas komsu faktor olarak anilabilecek o ¢evrede yasayan
insanlardir. Endiistriyel Tesislerin sahip oldugu “yiiksek yangin riski” boylesi tesislerde etki ve etkili
yangin giivenligi i¢in kurumlar aras1 koordinasyonun onemle ele alinmasinin gerektigini de ortaya
cikarmaktadir. Yangim Giivenligi sistem olarak bir birincil paydaslar1 6ne alarak kurgulanarak sistemi
olusturan unsurlart ydneten kurumsal yapilarin bagarisi Onlem-denetim-miidahale ile anilacak
organizasyonun basarisin1 ifade etse de ikincil paydaslarin da sisteme dahil edilerek kurumsal
koordinasyonun tiim unsurlari birlestirerek olusturulmasi gerektigini ortaya koymaktadir. Bu ¢alismada
yangin giivenligi sistemini olusturan “kurumlar” ve bu sistemin basarisi i¢in sisteme katki vermesi
beklenen “kurumlar” irdelenmis, Endiistriyel Tesislerde Yangm Giivenligi i¢in “kurumsal
koordinasyonun” 6nemi irdelenmistir.
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Tersanelerde Yangin Giivenligi

Emre Safa TENGILIMOGLU1, Sedat BARUTCU? Recep BALTACI®, Hact Ahmet KIRTAS, Ersel
KILIC®, Eyiip Agar®

Kiitahya Dumlupinar Universitesi, Kiitahya Teknik Bilimler MYO Sivil Savunma ve Itfaiyecilik
Programi Kiitahya/Tiirkiye

2Cankirt Karatekin Universitesi, Yaprakli MYO, Sivil Savunma ve Itfaiyecilik Program,
Cankir/Tiirkiye

SAlanya Alaaddin Keykubat Universitesi Akseki MYO Sivil Savunma ve itfaiyecilik Program1
Alanya/Tirkiye

“Mugla Sitk1 Kogman Universitesi, Kavaklidere Sehit Mustafa Alper MYO, Sivil Savunma ve
Itfaiyecilik Programi, Mugla-Tiirkiye

5Yalova Universitesi, Yalova Meslek Yiiksekokulu, Sivil Savunma ve Itfaiyecilik Programu,
Yalova/Tiirkiye

8Y 0zgat Bozok Universitesi, Yozgat MYO Sivil Savunma ve Itfaiyecilik Programi Yozgat Tiirkiye

temre.tengilimoglu@dpu.edu.tr, ORCID #: 0000-0003-4051-8499
Zsharutcu@karatekin.edu.tr, ORCID #:0000-0001-5160-2085.
3recep.baltaci@alanya.edu.tr, ORCID #:0000-0001-8854-6830.
Yhaciahmetkirtas@mu.edu.tr, ORCID #: 0000-0002-5408-8728.
Sersel.kilic@yalova.edu.tr, ORCID #: 0000-0001-8431-4557
Seyup.agar@yobu.edu.tr, ORCID #: 0000-0002-2804-3550

ABSTRACT

The necessity of taking fire safety at the highest level has also gained more importance with the shipyard
fires, which is a turning point in the firefighting profession. On February 13, 1997, the Tpao tanker, one
of the largest ships of that time in our country with a length of 300 meters, started to burn when the
uncontrolled sparks that occurred during the welding work started to burn on easily flammable materials.
Damage caused by the fire caused disinformation in the tanker and a fuel leak occurred. During the
response to the fire, 24 people were injured and 2 firefighters died. The incident, which caused 19
firefighters to be injured and 2 firefighters to die, also changed the history of Turkish firefighting. Until
then, firefighters in the developed countries of the world were responding to fires with fire-resistant
personal protective equipment, which we called nomex, Unfortunately, all fire brigades, including the
Istanbul fire brigade, which is one of the largest fire brigades of our country and the world, are without
nomex, without personal protective equipment, they were fighting the fire with easily flammable clothes
called musamba. Fire response includes crisis management, while pre-fire measures include risk
management. The probability of fire, explosion and flashing in shipyards is high when the fire load is
taken into account. Basic shipyard employment operations such as welding, grinding and oxy metal
cutting are sources for starting many fires. There are also many combustible sources, including
flammable combustible fuels, cargoes, wooden structures, building materials and garbage found on ships
and shipyards. It is necessary to develop new policies in order to prevent possible fires that may occur
in the shipyards, to prevent or minimize loss of life, injury and workforce loss.

Keywords: Shipyard fires, pre-fire precautions, fire risks.
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OZET

Tersanelerde yangin giivenliginin en {ist seviyede almmasinin gerekliligi aynm1 zamanda itfaiyecilik
meslegi icinde bir doniim noktasi olan tersane yanginlarinin 6énemini arttirmistir.13 Subat 1997 yilinda
300 metrelik boyu ile iilkemizin o zamana ait en biiyiik gemilerinden biri olan Tpao tankeri kaynak
caligsmasi sirasinda meydana gelen kontrol dis1 kivilcimlarin kolay tutusabilen malzemelere sigramasiyla
birlikte gemi yanmaya baslamistir. Yangin nedeniyle meydana gelen hasar tankerde dezenformasyona
neden olmus ve yakit sizintist olusmustur. Yangina miidahale sirasinda 24 vatandasimiz belli dlgiilerde
yaralanmig ve ayni zamanda maalesef 2 itfaiyeci meslektagimiz hayatini kaybetmistir.19 itfaiyecinin
yaralanmasina ve 2 itfaiyecinin hayatin1 kaybetmesine neden olay ayni zamanda Tiirk itfaiyecilik
tarihinin degismesine vesile olmustur. O zamana kadar diinyanm gelismis iilkelerinde itfaiyeciler nomex
diye tabir ettigimiz yangina karsi1 dayanakli kisisel koruyucu ekipmanlari ile yanginlara miidahale
ederken, maalesef iilkemizin ve diinyanin en biiyiik itfaiye teskilatlarindan biri olan Istanbul itfaiyesi de
dahil olmak tizere biitiin itfaiye teskilatlart nomex olmadan, kisisel koruyucu donanimdan yoksun
sekilde, musamba denilen ve kolay tutusabilen kiyafetler ile yangimna miidahalede bulunuyorlard:.
Yangina miidahale kriz yonetimi igerirken, yangin dncesi tedbirler risk yonetimini kapsar. Tersanelerde
yangin, patlama, parlama meydana gelme olasilig1 yangin yiikiiniin hesaba katilmasiyla birlikte yiiksek
ihtimal olarak karsimiza ¢ikmaktadir. Metallerin kaynaklanmasi, taglanmasi ve alevle kesilmesi gibi
tersane istihdamu ile ilgili bir¢ok basit, siirekli ve en temel islemler birgok yanginin baglamasina neden
olurlar. Bununla birlikte tersanelerde ve gemilerde bulunan, kolay tutusabilen yanici yakit tanklari,
kagit, ahsap yapilar, ingaat malzemeleri ve ¢opler de dahil olmak {izere bir¢ok yanici kaynak vardir.
Tersanelerde ¢ikabilecek olasi yanginlar1 6nlemek, can, yaralanma ve is giicli kayiplarini da miimkiin
oldugu 6l¢iide en aza indirmek i¢in mevcut klasik onleme yontemlerinin disinda yeni politikalarin
gelistirilmesi anlamina da gelmektedir.

Anahtar Kelimeler: Tersane yanginlari, yangin dncesi tedbirler, yangin riskleri.



Endiistriyel Tesislerde Patlama Risklerine Kars1 Kullanilabilecek Emniyet
Ekipmanlan

Mazhar Kaan OZDEMIR! ve Mustafa OZBAY?2

Elektrik Miihendisi PILZ, Tiirkiye
2Elektrik Miithendisi ISSAN Ins.Tic.San. Ltd.Sti., Tiirkiye

!mazharkaanozdemir@gmail.com, 2mustafaozbay7@live.com

OZET

Bu ¢alismada endiistriyel tesisler i¢in patlayici ortamlarin tanimi, patlayici ortam olusmasi ve patlayici
ortamlarin tehlike yaratabilmesi i¢in bir arada bulunmasi gereken patlayici unsurlar bildiri icerisinde
belirtilmistir. Bu patlayici ortamlardan korunmak ic¢in emniyet ekipmanlarinin kullanilmasi 6nemli ve
gereklidir. Konuyla ilgili olarak sensor ve aktiiator grubundan olusan, manyetik emniyet anahtar1 (PILZ-
Psenmag) ve kodlu emniyet anahtar1 (PILZ- Psencode) incelenecektir. Ayrica patlayici ortam
yonetmeliklerine (2014/34/EU, 1999/92/EC) deginilecek ve agiklanacakti. ATEX ortamlar
simiflandirilacaktir. Caligmanin sonunda endiistriyel tesislerdeki ATEX ortamlarda kullanilmasi gereken
kap1 emniyet anahtarlar1 6rneklendirilecektir.



Endiistriyel Tesislerde Yangin Giivenligi Acisindan Su Sisi Uygulamalari
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ABSTRACT

Fires and explosions in industrial settings cause serious loss of life and property. Water mist
extinguishing systems are one of the systems used effectively against fire and explosion risks arising
from work processes and dangerous substances in industrial premises.. It draws attention with its high
cooling effects and ability to remove oxygen from the fire environment where gas extinguishing systems
cannot be used or are inadequate.

The aim of this study is to define water mist extinguishing systems and their components, to reveal its
extinguishing mechanism, advantages and disadvantages, and to share the results of research about its
industrial use, based on the literature.

Water mist extinguishing systems are more costly than other extinguishing systems, but used effectively
to intervene in flammable/combustible liquid fires and suppress the effects of explosions. Since very
little water is used during extinguishing, it does not cause water damage and provides significant savings
in water storage area. For this reason, it is an alternative to extinguishing systems in land, air and sea
vehicles.

Key Words: Water mist, automatic fire suppression systems, fire safety.

OZET

Endiistriyel isletmelerde meydana gelen yangin ve patlamalar ciddi diizeyde can ve mal kaybina yol
acmaktadir. Su sisi sondiirme sistemleri, endiistriyel isletmelerdeki is stirecleri ve tehlikeli maddelerden
kaynaklanan yangin ve patlama risklerine karsi etkili bicimde kullanilan sistemlerden birisidir. Gazli
sondiirme sistemlerinin kullanilamadig1 veya yetersiz kaldig1 alanlarda, yiliksek sogutma ve oksijeni
ortamdan uzaklastirma kabiliyetiyle dikkat ¢ekmektedir.

Bu ¢alismanin amaci literatiire dayali olarak su sisi sondiirme sistemlerini ve bilesenlerini tanimlamak,
sondiirme mekanizmasini, avantajli ve dezavantajli yonlerini ortaya koymak ve endiistriyel kullanimi
konusunda yapilan aragtirma sonuglarimi paylagmaktir.

Diger sondiirme sistemlerine gore maliyeti yiiksek olan su sisi sondiirme sistemleri, yanici/parlayici sivi
yanginlarina miidahale ve patlama etkilerinin baskilanmasinda etkili olarak kullanilmaktadir. S6ndiirme
esnasinda ¢ok az su kullanildigindan su hasarma yol agmamakta, su deposu alan1 konusunda énemli
diizeyde tasarruf saglamaktadir. Bu sebeple kara, hava ve deniz tasitlarinda da sondiirme sistemlerine
alternatif olusturmaktadir.

Anahtar Kelimeler: Su sisi, otomatik sondiirme sistemleri, yangin giivenligi.
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ABSTRACT

The paper consists of two main parts: first presents study regarding the typically used pavement
structures in tunnels and the second part: the first fire trials of the poroelastic SEPOR (Safe, Eco-friendly
POroelastic Road Surface) mixture which was designed to be used among other uses in tunnels. In the
first part of the paper different pavement materials, such as cement concrete, asphalt concrete, stone
mastic asphalt and porous asphalt are analyzed from the point of view of fire resistance. The paper
summarize the wide and comprehensive literature review (both technical reports, conference
presentations and journal articles) and presents advantages and disadvantages of specific pavement
types. In the paper also the perspective improvements and advantageous mechanisms are presented for
asphalt pavements. The literature review helps the administration and technical staff to get to know the
properties of each pavement and chose the best one for their application. The second part of the paper
present the innovative poroelastic SEPOR pavement, which is designed to slow down the initiation of
the fire. The mixture is designed using the mineral aggregate, rubber aggregate and highly SBS-polymer
modified bitumen. The mixture is designed to contain at least of 15% of mass of rubber aggregate and
with target of voids around 20%. Such composition allows to slow down the ignition of the fire and
allow people to have more time for evacuation. The paper presents two fire trials which were conducted
for the SEPOR pavement. First trial was designed to measure the temperature increase during fire on
the level of the vehicle floor. The second trial was designed to measure both the temperature of the
vehicle and the time of fire ignition and the development of fire. During second trial real vehicles were
used in the test. The measurement were direct for the real fire conditions. The first trial showed that the
SEPOR pavement shows lower trial of fire temperature development. The measured temperatures were
lower and increase slower in comparison to the pavements typically used in tunnels, such as stone mastic
asphalt (SMA) or cement concrete. Also the SEPOR pavement showed in some specimen the possibility
to dampen the flames during the fire. The second trial showed that SEPOR pavement presents superior
ability in comparison to classical asphalt pavements, such as SMA. The measured temperature in the
vehicle was lower in comparison to SMA mixture and the initiation of fire was delayed by around 6
minutes. It is critical time in which people can safely evacuate from the dangerous area of fire.
Additionally fire trials confirmed superior ability of the porous asphalt to drain the flammable fluids and
to dampen the fire. The performed study showed very promising results of SEPOR pavement, which
should be further improved to obtain much higher durability. Such high fire dampening properties can
make it desirable pavement not only for tunnels, but also for specific industries which are exposed to
fires originated from the flammable liquids which can be spilled on the pavement.

Keywords: Tunnel, pavement, SEPOR, fire prevention.
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ABSTRACT

Combustion and fire are two different concepts. While combustion is the reaction itself, fire is the
combustion event that goes out of control. Fires can be extinguished by knowing the right extinguishing
agent and method according to the area they are in and the type of burning substance. The best example
of this is the differences in the extinguishing agents used in electricity and gas fires and the extinguishing
methods. Fires in industrial facilities are very different from other fires. Location, number of personnel,
method of intervention, presence of extinguishing systems, adequacy of systems, etc. The issues directly
affect the situation and spread of the fire. An industrial fire that cannot be controlled causes permanent
damage to humanity, environmental pollution and nature. The best example of this situation is the
Chernobyl Power Plant, which took place in Ukraine on April 26, 1986. The aim of this study is to
determine how the fire safety systems in industrial facilities can be damaged before and after the disaster
and to determine the protective activities. In the study; Subjects such as risk factors of fires,
extinguishing systems, installation and operation of fire safety systems, site selection, control of the
system by emergency teams were examined, and field studies were reported in the shipyards in Yalova
regarding this area. As a result, the importance of the main topics such as the detection and extinguishing
of fires in industrial facilities at the first time, the determination of areas and devices damaged after the
disaster, the general boundaries of the enterprises, the status of financial resources, the protection of the
enterprise and the employees and the intervention of the auxiliary forces to the incident, brought to light
the importance of the things to be done in this area. It has been concluded that the study will be an
example for other studies and publications in academic terms.

Keywords: Fire, industrial plant, system, disaster.
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OZET

Bu ¢aligmanin amaci endiistriyel tesislerde yangin giivenligini saglayan sistemlerin afet esnasi ve
sonrasinda ne sekilde zarar gorebilecegini arastirmaktir. Calismada afetin tanimi, gesitleri, hangi
giivenlik sistemlerini ne sekilde etkileyebilecegi ve ¢oziim Onerileri lizerinde durulmustur. Tiirkiye de
sanayinin yogun oldugu bolgelerin hangi afetlerden etkilenebilecegi ve sonuglar1 degerlendirilmistir.
Endiistriyel tesislerde bulunmasi gereken yangin giivenligi sistemlerinin montaji, isletilmesi, yer se¢imi,
acil durum ekiplerinin sisteme hakimiyeti, zaman igerisinde gergeklesmis ve gerceklesebilecek olaylar
inceleme yontemi ile calisilmistir. Yanginin ilk anda tespit edilip sondiiriilmesi amaci1 tagiyan sistemlerin
afet sonrasi1 zarar gorerek ¢alisamaz hale gelmesi, isletmeler, mali kaynaklar, ¢alisanlar ve ¢evre igin
normal zamanlardan daha fazla tehlike barindirmaktadir. Afetin ikincil etkilerinden biri olan yangin
olay1 ve kontrol altina alinmasindaki giigliikklere acil durum ekiplerinin tepkisi, afet harici ¢ikan bir
yangima gore ¢cok daha farkli olmaktadir. Afetin tiirii, siddeti, zaman gibi faktorler ve yangin, sel,
patlama, panik gibi ikincil tehlikeleri, afet sonrasi ¢ikacak olaylara miidahale ve ¢alismalar konusunun
degerlendirilmesini gerekli kilmaktadir.

Anahtar Kelimeler: Yangin, endiistriyel tesis, sistem, afet.
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ABSTRACT

In this study, the causes and possible consequences of fires that may arise from electricity in chemistry
research laboratories and the measures that can be taken to prevent these fires are examined in the light
of the data obtained from legislation, literature review, and risk assessment. In this paper, as an example,
arisk assessment is performed using the 5x5 L Matris Method for fires caused by electricity in chemistry
research laboratories and the risk assessment results are discussed. As a result of the literature review
and the example risk assessment, it is determined that there are many electrical hazards in chemistry
research laboratories and that these situations can cause fires if necessary precautions are not taken. As
a result of the risk assessment, determinations and recommendations are given on each event that may
cause an electrical fire in these laboratories. After the findings, it was aimed to create a safe working
environment for students and researchers working in chemistry laboratories, to predict possible electrical
fire hazards, identify risks and take necessary precautions against these risks.

Keywords: Chemistry Laboratory, electricity, fire, occupational safety.

OZET

Bu caligmada, kimya arastirma laboratuvarlarinda elektrikten kaynakli meydana gelebilecek yanginlarin
sebepleri, olasi sonuglari ve bu yanginlarin olusmamasi igin alinabilecek tedbirler mevzuat, literatiir
taramasi ve yapilan risk degerlendirmesi sonucu elde edilen veriler 1s1ginda irdelenmistir. Caligmada
ornek olarak bir kimya arastirma laboratuvarinda 5x5 L matris yontemiyle elektrik kaynakli yanginlar
icin bir risk degerlendirmesi yapilmis ve bu risk degerlendirmesinin sonuglan tartisilmigtir. Yapilan
literatiir taramasi ve 6rnek risk degerlendirmesi sonucu kimya arastirma laboratuvarlarinda elektrik
kaynakli pek ¢ok tehlikenin var oldugu ve bu tehlikelere karsi1 gerekli 6nlemler alinmazsa bu durumlarin
yangma sebep olabilecegi belirlenmistir. Calismada, yapilan risk degerlendirmesi sonucu bu
laboratuvarlarda elektrikten kaynakli yangina sebep olabilecek her bir faktdr/olay/faaliyet iizerinden
tespit ve Oneriler belirtilmistir. Elde edilen bulgularla, kimya laboratuvarlarinda ¢alisan 6grenciler ile
aragtirmacilara giivenli bir calisma ortaminin olusturulmasi ve elektrik kaynakli olasi yangin
tehlikelerinin 6n goriilerek risklerin belirlenmesi ve bu risklere karsi gerekli tedbirlerin alinmasi
amaclanmistir.

Anahtar Kelimeler: Kimya laboratuvari, elektrik, yangin, is glivenligi.
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ABSTRACT

When human life is examined from ancient times to the present, the discovery of fire is a very important
development in terms of human history. He produced fire in order to meet the daily needs of human
beings, to realize some productions and sometimes to create aesthetic works, and he used this fire in a
controlled and functional way. Uncontrolled combustion is the most important danger of fire and it is
known that it has caused great loss of life and property from the past to the present. Especially since the
17th century, depending on the rapidly increasing population in the world, the needs of human beings
have also diversified and increased. In order to meet the needs of human beings, the interest in the
production processes has been intensified and the transition to the mechanized industry has been
achieved. With the industrial revolution in the 18th and 19th centuries, the increase in factories and
production, the rapid increase in the city population, the acceleration of technological and scientific
developments made it necessary to control and manage possible risks in production areas. Because
industrial facilities consist of areas with flammable and high fire risk materials in high hazard class.

While preparing this study, reports of previous years, data sources, news in the national and local press,
information published by official institutions and organizations were used. By interpreting the data
obtained and making comparisons with previous years, the situation was evaluated and solution
suggestions were developed.

The aim of this study; To investigate industrial fires and explosions in Turkey, to identify their causes,
and to produce solutions for minimizing such fires and reducing their negative effects.

Keywords: Fire, Fire Triangle, Industrial Fire, Industry.

OZET

Cok eski tarihlerden giinlimiize kadar insanoglunun hayati incelendiginde atesin bulunmasi insanlik
tarihi acisindan ¢ok dnemli bir gelismedir. Insanoglunun giinliik ihtiyaclarini karsilamak, birtakim
iretimleri gerceklestirmek ve bazen de ortaya estetik eserler ¢ikarmak igin atesi tiretmis ve {iretilen bu
atesi kontrollii olarak islevsel bir bigcimde kullanmistir. Kontrol dis1 yanma olay1 ise atesin en dnemli
tehlikesi olup, gecmisten giiniimiize kadar c¢ok biiyilkk can ve mal kayiplarina neden oldugu
bilinmektedir. Ozellikle 17. yiizyildan itibaren diinyada hizla artan niifusa bagh olarak insanoglunun
ihtiyaclar1 da gesitlenmis ve artmistir. Insanoglu ihtiyaglarini karsilanabilmek igin {iretim siireglerine
olan ilgisi yogunlasarak makinelesmis endiistriye gegis saglanmistir. 18. Ve 19.ylizyilda endiistri
devrimiyle beraber fabrikalarin ve iiretimin artmasi, sehir niifusunun ¢ok hizli bir sekilde artmasi,
teknolojik ve bilimsel gelismelerin hizlanmasi beraberinde iiretim alanlarinda olas1 risklerin kontrol
altinda tutulmasimi ve yonetilmesini gerekli kilmistir. Cilinkii endiistriyel tesisler, yiiksek tehlike
sinifinda bulunan yaniciliga sahip ve yiiksek yangin riski bulunan malzemelerin bulundugu alanlardan
olusmaktadir.
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Bu calisma hazirlanirken onceki yillara ait raporlar, veri kaynaklari, ulusal ve yerel basinda yer alan
haberler, resmi kurum ve kuruluslarin yayinladigi bilgilerden yararlanilmistir. Elde edilen veriler
yorumlanarak ve dnceki yillar ile karsilagtirmalar yapilarak durum degerlendirilmesi yapilmis ve ¢oziim
Onerileri gelistirilmistir.

Bu calismanin amaci; Tiirkiye’de meydana gelen endiistriyel yanginlar1 ve patlamalar1 arastirmak,
sebeplerini tespit etmek ve bu tlir yanginlarin en aza indirilmesi ve olumsuz etkilerin azaltilmasina
dontik ¢oziim Onerileri tiretmektir.

Anahtar Kelimeler: Yangin, yangin {iggeni, endiistriyel yangin, endiistri.
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ABSTRACT

Firefighting is one of the riskiest professions in the world. In the history of firefighting, our country has
a very deep-rooted history of approximately 315 years. When it comes to firefighting, mostly fire
extinguishing processes come to mind, but in line with the developing technology and needs, rescue,
fire extinguishing, floods, earthquakes, responding to emergency events, etc. performs its duties. Fire
departments, which are generally within the scope of local governments, have created new job
opportunities in many areas with the increase in industrialization and paved the way for the
establishment of fire departments within the enterprises themselves. We can give examples of
companies operating in the Organized Industrial Zone and Industrial facilities with a larger production
volume. Industrial facilities are large enterprises where production volume and chemical substance
structures are intense. A fire that may occur in these enterprises will cause the production to stop and
unemployment, economic damage, etc. It brings with it many disadvantages. The first condition that
makes the protection of businesses essential is the continuity of business activity. In large enterprises
such as industrial facilities, fire safety, fire response, work accidents and protection of personnel against
occupational diseases are of great importance. In this study, according to the Occupational Health and
Safety Law No. 6331, Labor Law, TSE Standards, CE Standards, ILO Conventions and WHO World
Health Organization rules, personal protective equipment used by firefighters against fires is effective
in protecting against physical, chemical and psychological risks. It has been tried to determine the
suitability of the methods and procedures to be used.As a result of the study, the existing and necessary
situations within the scope of the Occupational Health and Safety law and the safety of the response
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personnel were evaluated, and in accordance with the legislation on reducing the risks of major industrial
accidents, the safety reports, the adequate training need of the firefighters in the very dangerous risk
group, and the protection from occupational accidents and occupational diseases specified in the blood
number 6331. It has emerged that the necessary arrangements should be made in accordance with the
working procedures and principles of individuals in many issues such as protection of the workplace,
education, etc.

Keywords: Fire brigade, firefighters, occupational health and safety, security.

OZET

Diinyanin en riskli meslek gruplaridan birisi itfaiyeciliktir.Itfaiyecilik tarihindeise {ilkemizyaklasik 315
yillik ¢ok koklii bir gegmise sahiptir. itfaiyecilik denildiginde daha ok yangin sondiirme islemleri akla
gelse de gelisen teknoloji ve ihtiyag taleplerinin dogrultusunda kurtarma, yangin sondiirme, sel
baskinlari, deprem, acil durum olaylarina miidahale etme vb. gdrevleri yapmaktadir. Genellikle yerel
yoOnetimler biinyesinde bulunan itfaiye birimleri, sanayilesmenin artmasi ile bir¢ok alanda da yeni isg
imkanlarin1 dogurmus ve isletmelerin kendi biinyelerinde itfaiye teskilatlarini kurma gereksinimin
onilinii agmigtir. Bu isletmelere Organize Sanayi Bolgesinde faaliyet gosteren firmalar ve daha biiyiik
tiretim hacmine sahip Endiistriyel tesisleri de 6rnek olarak verebiliriz. Endiistriyel tesisler, iiretim
hacminin ve kimyasal madde yapilarinin yogun oldugu biiyiik isletmelerdir. Bu isletmelerde ¢ikabilecek
bir yangin ise iiretimin durmasina ve issizlik, ekonomik zarar vb. bir¢ok zarari da yaninda getirmektedir.
Isletmelerin korunmasi da esas kilan ilk durum ise isletme faaliyetinin devamliligidir. Endiistriyel tesis
gibi biiylik isletmelerde ise yangin giivenligi, yanginlara miidahale, is kazalar1 ve personelin meslek
hastaliklarina kars1 korunmasi biiyiik énem tasimaktadir. Bu ¢alismamiz da iilkemizde 6331 sayil Is
sagligi ve giivenligi kanunu, Is kanunu, TSE Standartlari, CE Standartlar, ILO S6zlesmeleri ve WHO
Diinya Saglk Orgiitii kurallarina gore, itfaiye birimlerinde ¢alisan personellerin yanginlara kars
kullandig1 kisisel koruyucu ekipmanlarmm fiziksel, kimyasal ve psikolojik risklere karsi korunmasinda
etkili olacak yontem ve islemlerin uygunlugu belirlenmeye ¢alisiimistir. Calisma sonucun dals Saglig:
ve Giivenligi Kanunuve miidahale personelinin giivenligi kapsaminda mevcut ve olmasi gereken
durumlar degerlendirilerekbiiyiik endiistriyel kaza risklerinin azaltmasi mevzuati hiikmiince, giivenlik
raporlari, ¢ok tehlikeli risk grubundaki itfaiyecilerin yeterli egitim ihtiyaci ve 6331 sayili kanin
kapsaminda belirtilen ig kazalari, meslek hastaliklarindan korunma, is yerinin korunmasi, egitim, vb
bir¢ok konu da gerekli diizenlemelerin bireylerin ¢alisma usul ve esaslarinauygun bir sekilde yapilmasi
gerektigi kanisi ortaya ¢ikmustir,

Anahtar Kelimeler: itfaiye, itfaiyeciler, is saglig1 ve giivenligi, giivenlik.
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Demir Celik Sektoriinde Sivi Metal Yanginlar: ve Miidahale Yontemleri
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ABSTRACT

In this study; it is analyzed that what kind of fire outbreaks occur in a company operating in the iron
and steel industry, what kind of fire extinguishing methods are used as per the fire type and also it is
aimed to learn from these experiences by the method of case analysis.

Key Words: Fire types, Liquid crude iron spill, liquid steel spill, extinguishing methods.

OZET

Demir ve celik sektdriinde faaliyet gosteren bir sirkette gergeklesmis olan yangin olaylarinin neler
oldugu, sondiirme yontemi olarak yangin ¢esidine gore nasil miidahale edildigi, yagsanmis yangin
olayinin vaka analizi yapilarak yasanan olaylardan ders ¢ikarilmasi amaglanmaktadir.

Anahtar kelimeler: Yangin gesitleri, Stvi Ham Demir Dékiilmesi, Sivi Celik Dokiilmesi, Sondiirme
yontemleri
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ABSTRACT

Fire; It is shown as one of the greatest inventions after the invention of the wheel. Checking the fever
after its discovery has also raised some problems over time, such as the presence of a fever. In particular,
the protection of metropolitan cities has been limited in terms of the applicability of fire safety measures
and the vitality factor, and the need to train individuals on fire has emerged as a mandatory responsibility
for full protection. Preventive and rescue intervention from the growth of the fire is very important in
the intervention of fires in the initial stage. This requires training and the correct intervention. Purpose:
The aim of this study is to investigate the behaviors of individuals who have not received fire training
after receiving fire training and to ensure that those who are planned to receive fire training learn the
correct behaviors and to develop the fastest and easiest response to possible fires. Scope: The research
was conducted with an e-survey system on 113 citizens who have not received any basic fire training.
Method: Previously prepared questionnaires were prepared to measure the reactions of citizens who had
no knowledge in the field of fire after they received training and their level of consciousness. In the
research, two scales and forms were presented to the employees, and the scale and forms presented to
the employees were explained in detail. Results: A selection was made on the basis of convenience
according to the non-probabilistic sampling method, and joint solution decisions were taken by
discussing with citizens. Conclusion: The differences between before and after the basic fire training
have been evaluated, and as a definite result, it is necessary to increase the practice in fire intervention
training, it is necessary to have a fire extinguisher in the houses, the fire training should be supervised
by the authorized institutions, the type of fire in fire intervention shapes the fire response and It was
revealed that there was an increase after training in levels.

Keywords: Fire, education, fire safety, control.
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OZET

Ates; tekerlegin icadindan sonra bulunan en biiylik icatlar arasinda gosterilmektedir. Atesin
bulunmasmin ardindan kontrol edilmesi de, atesin bulunmasi gibi zaman igerisinde baz1 sorunlar1 da
giindeme getirmigtir. Ozellikle Metropol sehirlerin korunmasi, yangin giivenlik tedbirlerinin
uygulanabilirligi ve canli faktorii bakimindan sinirli kalmis ve tam korumanin saglanabilmesi igin
zorunlu bir sorumluluk olarak bireylerin yangin konusunda egitilmesi ihtiyacin1 dogmustur. Yanginin
bliylimeden koruyucu ve kurtarict miidahalenin gergeklestirilmesi, baslangic asamasinda olan
yanginlarin miidahalesinde ¢ok Onemlidir. Bunun iginde egitim almasi ve dogru miidahalenin
gergeklestirilmesi gerekmektedir. Amag: Bu g¢aligmanmn amaci, yangin egitimi almamig bireylerin
yangin egitimi aldiktan sonraki davranig bigcimlerini arastirmak ve yangin egitimi verilmesi planlanan
kisilerin dogru davranis bigimlerini 6grenmesi saglamak ve ¢ikmasi muhtemel yanginlara en hizli ve
kolay miidahaleyi gelistirmek i¢in hazirlanmigtir. Kapsam: Arastirma, hicbir sekilde temel yangin
egitimi almamis 113 vatandas {izerinde e-anket sistemi ile yapilmustir. Yéntem: Onceden hazirlanan
anket formlari, yangin alaninda higbir bilgisi olmayan vatandaslarin, egitim aldiktan sonraki tepkilerini
ve biling diizeyini 6lgmek i¢in hazirlanmistir. Aragtirmada calisanlara toplam iki adet 6l¢ek ve form
sunulmus ve Calisanlara sunulan 6lgek ile formlar, detayli bir sekilde agiklanmistir. Bulgular: Olasilikl
olmayan 6rneklem yontemine gore uygunluk temelinde se¢im yapilmis ve vatandaslar ile goriisiilerek
ortak ¢oziimcii kararlarin alinmasi degerlendirilmistir. Sonug: Temel yangin egitimi almadan oncesi ve
sonrast arasinda farklar degerlendirilmis ve kesin sonug¢ olarak yangin miidahale egitimlerinde
uygulamanin arttirtlmasi gerektigi, evlerde yangin sondiirme cihazinin bulundurulmasinin zorunlu
olmasi, yangimn egitimlerinin yetkili kurumlar tarafindan denetlenmesi gerektigi, yangin miidahalesinde
yanginin tiirliniin yangin miidahalesine sekil verdigi ve bireylerin biling diizeylerinde egitim aldiktan
sonra artisin oldugu ortaya ¢ikmistir.

Anahtar Kelimeler: Yangin, egitim, yangin giivenligi, denetim.
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ABSTRACT

Dust explosions occur in substantial numbers and sizes every year. Dust explosions, one of the explosion
types, can occur when organic dusts and metal dusts used in the industry accumulate in a certain
concentration and are combined with an ignition source. Although it is not as wellknown as explosions
of flammable liquid vapors and gases, it causes significant financial losses. The determination of the
causes of these explosions is important in terms of insurance and in terms of preventing them from
occurring due to the same reason in the future. Static electricity is a hidden danger in industry. Static
electricity accidents usually occur suddenly and insidiously. The formation of a combustible dust cloud
is naturally associated with most particulate processes with organic products as well as with many
processes with metallic products. In addition, the phenomenon of tribocharging and thus load generation
in equipment and installations as well as in the product can cause unnegligible accumulations of charge.
When the charge build-up becomes high enough to initiate a discharge by ionization of the surrounding
atmosphere, the hot plasma within the discharge duct can ignite the combustible dust cloud. In the past,
very serious fires and explosions have occurred in different industries due to the accidental discharge of
sufficient energy from a sensitive dust cloud in the air. In this study, the causes and consequences of
dust explosions caused by static electricity and the precautions that can be taken are focused on.

Keywords: Static electricity, fire, dust explosions, safety precautions.

OZET

Her yi1l azzimsanmayacak sayida ve biiyiikliikte toz patlamalar1 gerceklesmektedir. Patlama tiirlerinden
toz patlamalari, endiistride kullanilan organik tozlarm ve metal tozlarmin belli bir konsantrasyonda
biriktiginde ve bir tutusturucu kaynak ile birlestiginde gergeklesebilmektedir. Yanict sivi buharlarinin
ve gazlarin patlamalar1 kadar bilinmese de dnemli maddi kayiplara neden olmaktadir. Bu patlamalarin
nedenlerinin tespiti, sigorta agisindan ve gelecekte ayni nedenden dolay1 meydana gelmemesi agisindan
onem arz etmektedir. Endiistride statik elektrik gizli bir tehlike olarak karsimiza ¢ikmaktadir. Statik
elektrik kokenli kazalar genellikle aniden ve sinsice meydana gelmektedir. Yanici bir toz bulutunun
olusumu, dogal olarak organik firiinlerle yapilan ¢ogu partikiil prosesi ile ilgili oldugu kadar metalik
tiriinlerle yapilan birgok islemle de ilgilidir. Buna ek olarak, tribosarj olgusu ve dolayisiyla iiriinde
oldugu kadar ekipman ve tesisatlarda da yiik olusumu goz ard1 edilemeyecek yiik birikimlerine neden
olabilir. Yik birikimi, cevredeki atmosferin iyonlagmasiyla bir bosalmay:1 baglatacak kadar
yiikseldiginde, bosaltma kanali icindeki sicak plazma yanici toz bulutunu atesleyebilir. Ge¢miste
havadaki hassas bir toz bulutunun yeterli enerjinin tesadiifi olarak bosalmasi nedeniyle farkli sanayi
kollarinda ¢ok ciddi yanginlar ve patlamalar gerceklesmistir. Bu ¢alismada, statik elektrik kaynakli toz
patlamalarinin sebepleri, sonuglar1 ve almabilecek 6nlemler {izerine odaklanilmistir.

Anahtar Kelimeler: Statik elektrik, yangin, toz patlamalari, giivenlik énlemleri.
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