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Dear colleagues and friends/Ladies and Gentleman,

My name is Brigadier General Dr.  Ferenc Varga PhD . | am
the head of the Institute of Disaster Management , Faculty
of Law Enforcement University of Public Service. | am the

chair of the 3™ Fire Engineering & Disaster Management
Pre-recorded International Scientific Conference. | wish

that you are well, | am glad to open the Conference here in
Budapest, Hungar vy at the University of Pubic Service. | am
delighted to welcome so many of you.

In the last three years, mainly due to the Covid -19
Pandemic, the organization of online conferences has become increasingly
popular. So it is no longer foreign to us to commu nicate online, so many events,

including scientific conferences, have been organized in this way. For this reason,

we are organizing our traditional conference this year also in an online pre -
recorded format.

The primary goal of the conference is to prese nt the actual researches in the
field of Fire Engineering  and Disaster Management . Presentations related to fire
protection will dominate the conference, but covering the educational portfolio

of the University of Public Service, Faculty of Law Enforcement , and Institute of
Disaster Management. There will also be lectures in the topic of Safety and
Security developed at the scientific level.

| am pleased to inform you, that we have received video presentations by
lecturers and researchers from several universities worldwide . | would like to
thank everyone to participate in the conference . I wish you all a very fruitful
conference!

Thank you f or your attention!

SN

Bri gadGemrer al Dr. Feren
Chair of the

c Var
conf e
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Subsection 1
Chair: Ferenc Varga , Co-chairr Cgoston Rest §s

1. £v &y ° n gy °HRressafety of cables in oxygen -rich environment

2. Kostiantyn Afanasenko - SerhiiZimin: Parameters of heat exchange during
the operation of the biogas complexes flare stack.

3. Volodymyr Lypovyi - Harkavyi Andrii:  Investigation of the thermal effect
of the jet washing up liquid to oil sediments tank

Subsection 2
Chair: Gyula Vass , Co-chair: Zsuzsanna Kerekes

1. Wolodymyr Oliinik i Olesya Slavhorodska: Experimental Determination

of the Parameters of the Liquid Infiltration into the Sand.
2. Alexandra V®gs R: The transportation of hydroc
3. P®t &r§ n t: yEngineering design results for new Hungarian fire -

fighting vehicles

Subsection 1

Chair: Mariusz Feltynowski ,Co-chair: GergR £rces

1. L8§szBodn§8r : New chall enge of wildfires in
Fires at Wildland - urban Interface
2. D - r Bdelmann : The significance of john von neumann's theories in

contemporary fire protection
3. Ger ER c eS8 ndRE§gc-zGyula Vass - Ferenc Varga : Robustness of
the fire safety network in buildings.

Subsection 2

Chair: Lajos Tak § €®-chair: J- zsef Hesz

4. M8t Rodor - S8§ndRBB8cz: The status and potenti a
of on-scene first aid skills of intervention firefighters and the
importance of disaster ~ medic training
5. Marek Ho d § | Danica Ka |l 2 koR&t PEntiyS8 ndBE c-zGer gR
£ r c:ésasoline as a fire accelerator T weathering process of residues
6. Kr i s Holcker T P®t &r§8 nt ¥y aRudolf Jambrik : Investigation of
firefighting interventions, techniques and saving of museum values in
the event of fires in cathedral and church buildings. In the crosshairs:
the fire at Notre -Dame.



Subsection 3
Chair: Linda Makovicka Osvaldova ,Co-chair: L8sz| - TeknRs

1. Levente L Rr i:rHousehold fires and their prevention

2. Raphela Tlou: Fire safety management in the artificial intelligence era
in developing countries .

3. Benjamin Hozer i Lajos K§t-Br b §nR®k a Mag&®d Kiar ovn®
Ferenc Varga : Fire hazard risks at municipal landfill sites.

Subsection 1
Chair: Andrea Majlingova ,Co-c hai r : P®t er P8ntya

1. Eszter Bogn8rP®t ePr§nt ya: Vol unteer firefight
abroad and in Hungary

2. Anett D o b: Cooling interventions for firefighters: to increase efficiency
and concentration .

3. L8s zFarkas - S 8 nd dkr§ ¢ Examining the physical abilities of
firefighters

Subsection 2
Chair: Danica Kacikova ,Co-chairr S8§ndor R8cz

1. Attila | st viB¢nl 9 P ®t € 8 n t: ySpecial use of firefighting vehicles
in disaster prevention: Safe use of firefighting cranes, possibilities to
promote safety

2. TamS8lgaz-Danszky 1 Judit Bo | gi8J - z sHeg$z: The psychological
aspects of the work of the CapitalionDi s as
Control Service.

3. Jane Kamau: Cardiorespiratory fithess and body composition of first
responders in Murangda county, Kenya

Subsection 3
Chair: Pawel Gromek ,Co-chair: B&drdr

1. Yaroslav Kalchenko 1 Mykhailo Pikalov: Determination of the electrical
conductors parameters in the emergency mode of operation .

2. M8t Rov8§esS8ndd&®EBcz Norbert Sz ®I : Devel oping sa
rescue competences and methodological assessment in youth
education.

3. AbdalrahmanR.Qubaa - TahaA.AlJawwadi - LubnaM. Saeed - Agoston
Restas: UAVs Drones for Vegetation Fire Detection and Monitoring



Subsection 4
Chair: Ot t akar J Ca-chairM M&xians Feofilovs

1. Bal 8Tz-sti € g o s tReens t $4sasuring the sustainability of attention
and concentration during firefighting interventions with the pieron test

2. Kri szN®rm8ent h: Drone usage in forest fires.

3.J-zsef Ker®s &k P Sechnica development opportunities in
the field of practical training

Subsection 1
Chair: Nicolae Ajtai ,Co-c hai r : Muhopag d

1. Csaba S 8&d dngiZsolt Cimer T Lajos K8 t-8lr b B Rerenc Varga:
The history of the development of international regulations for the
transport of dangerous goods by road

2. B al 8Banna : First response in radiological emergency situations .

3. Cd § nBerger i Lajos K§t-Bt b §-nzZsolt Cimer: Principles for the
outdoor storage of dangerous goods in parcels.

Subsection 2

Chair: Tlou Raphela , Co-chair: Lajos K§ t-8r b 8§ n

1. Bendal| st v-8n zs ef Buanmaryafthe lithium battery issue from
the perspective of first responders

2. Alexander Fekete i Manuel Geiger i Steffen Neuner T Muhammed Bodur
Enes: Challenges in  adaptation/modification of the German incident
command system for hospital disaster management.

3. TamgHs ber maiyGrrp $dhoray: The activity of urban search and
rescue teams and the relationship between asbestos pollution. The
Alert Pro 1000 and the WIS  ER software.

Subsection 3
Chair : oL C®qchair: J - zsef Ambr usz

1. Maxim K8 t-8r b 8nTibor B2 7 R:- beR®v & iZsolt Cimer: Safety
Organization of Dangerous Establishments, with particular regard to the
Prevention of Water Pollution

2. R®k Blagdolna R 8 cki r o vime®nhational efforts to reduce disaster

risk .

3. Levente L Rr ii -dermina Hor v 8t h: Household poisonin;q

prevention.



Subsection 4
Chair: Olivia Kunguma ,Co-chairr Cgnes Jenei

1. Pawel Gromek: Operational risk and epidemic risk reduction

2. L 8 s ZTle-k n:Busstainability aspects of disaster management

3. ¥r sv8s 8r hie Dgbib r J-?rAanfbrusz J-zsef: |l oT as
achieving Disaster Management purposes

Subsection 1
Chair: Alexander Fekete, Co-chair. Emese Bel ®nyesi

1. No ®nKissi J - z Deblor: Cyclohexane cloud explosion in Flixborough.

2. R®k aPapp 7 J - z s Bdbor: Summary of damage incidents in
Balatonf TzfR.

3. Bianka Szarvas 1 J - z sDelfor: Three Mile Island Nuclear Power Plant -
the most famous nuclear accident in the US

Subsection 2
Chair: Julius Piwowarski Co-chair: G8§ b &Krov §c s

1. Karina GYsgrnggina Nothartd®zy¥ebszRebr usz:

cooperation of the forces involved in flood defense and the possibilities
for the development of logistics.

2. Lila Hor v8t h: Occupational heal th and safet
of stress, with particular regard to firefighters.

3.J8n®etr §hajos Kgt-Br b 8§ byula Vass - Attila Zsi t ny8nyi : T

relevance o f nuclear measurements in the field of industrial safety
Subsection 3

Chair: Johannes Belle, Co-chair: Alice Ncube

1. DS§viRetr ®t ei : T hthee InterAafidnal Association of Arson
Investigators

2. 1 v 8 sibalin - Lajos K8t-Br b 8+n Zsolt Cimer: Research and
development of industrial safety -activities related to the operation of

energy systems.
3. P®t domka: Thermal imaging cameras in firefighting and disaster
management operations



Subsection 4

Chair:

1.

2.

Roman Tandlich , Co-chair: Johanna Farkas

Andr 8s KKozazms ti -Lf§ s zB o-d n: §he Flood of Szombathely and
the PTS -M amphibious Soviet tank.

Bal 8E-st Hn some damage cases, the subjective performance of
firefighters based on load

Zol t 8n S z i [Signdigamt ockanges in NATO Civil Emergency
Planning and the issue of resilience.

Bence Lakatos 1 Gyula Vass i L8szl - TeknRs:
possibilities for further development of the authorities tasks of disaster
management .
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Chair a pcdh aB@ar f the conference

Ferenc Varga (Chair of the conference)

Fire brigadier General, Ferenc Varga PhD, fire protection
engineer, assistant professor . Head of the Institute of
Disaster Management of Faculty of Law Enforcement,
University of Public Service (UPS), Budapest, Hungary. He
holds a PhD degree in Military Engineering from the
University of Public Service (2019). His research interests are

int he field of disaster management and fire protection. Since

1986, he provided various management positions at the
Budapest Directorate of Disaster Management. Since 2023, he has been the

head of the Institute of Disaster Management (UPS). He has several dec ades of
experience in management, having previously headed the Budapest Disaster
Management Directorate. His current research field is military engineering. He

is the author of numerous scientific publications.

Gyul a Vasseshé&Cpob of the conference)

Vass Gywha born in 1957. He hac
|l nstitute of Disaster Management
has master 0s degrees i n civil
engineering (1986). He defended
military sciteenrc emanagement in 20
Mi kIl - s National Defence Universi
Ludov-URS and from 2017%ti mee aiss

a l
of

professor. He has positions at ; /Di sas

organi sations as a f itrieofni gohftferc,er v
safety expert and different fire chiefs.

He i

for Disaster Management, the Technical Scient
Prevention and the Nuclear Energy Certificati



J-zsef Ambr ucshzai(rCoof the conference)

Ambrusz J-(zPsheX)COL (Fire Service) Ambr u
Assistant Professor of the I nsti Di sa
University of Public Service, Act d of

Di saster Ma nCapgeernaetniton s . Hi s studi di ver
1993, he graduated from the Lajo h Mi |
wi t h a degree I n border guardi boar
pedagogy. I n 1997, he obtained a ed d
resource management at tlye oBu Ea p e §rsit
| n 2014, he received a certifiea MS C degr e
Admi ni stration Manager at the University of P
a PhD degree at the Doctoral School of Milita
Service witdh thitsl eadhedEl i mi nati on of the Conse
the Possible Solutions of the Management, Comi
Tasks of Rehabilitation and Reconstructiono.

Cgoston Restcghsai(rCoof the conference)

Cgoston R&ExNYSEs ret . Firefighter ; nel )
associate professor at the Natior m rsit
Faculty of Law Enforcement, I nsti " Di s as
head of t he Depart ment o f Fire ti on
Operation Manadgeme rhto.]l dBesmechani c eerir
(1988), economi st (1999) and d man a
degrees. In 2008 Rest8s made hi g 2si s
Zr 2 nyi Nati onal Defense University, titled nA
aerial reconnai ssancneg aonfd feoxrteisntg diissrheso. | n 20
his other PhD thesis at the Corvinus Un- vers
making of firefighting managers in emergenci e:

2015 at the National Uni vB8usdgapegsof Public Ser



Aut hors and proefsetniteercsonf er ence

Af anasenkkoost i anpnt ylmor n on December, -3 1981.
Candi date of Techni cal Sciences, ted |
Head of t he Department of Fire hnoge

Object sTearmhdhol ogi es, Col onel of tr _g Def
Nati onal University of Civil PB oort of UKk
in Kharkiv, Ukraine. Graduated fr cade
of Ukraine in 2004 and compl eted er s
20009, he hasnglaged i n scientifi edago
activities. In 2017, defended his on tF

AFire Safetyo and earned a scientific degree
In 2019 awarded a scientific titl e rotfmeAnsts oxfi
Fire and Technogenic Safety of Objects and Te
Safety.

Al masi Cwalsa born on 23rd of N ¢

Kecskem®t . He has been working a

Of ficer dealing wi t h admi ni str a

materi al s. He has experience 1in

needed to be accomplishednatiacdc:

or in dangerous establishments ar C
and hazardous material s He al ¢ X
authority work supervising of all means .of tr
Al m8si has a BSc degr eeeeirni nagg raincdu latnu rMeA earegirre e
management . He began his PhD studies at t he
Engineering at the University of Public Servi
assistant |l ecturer as well . Hi s rroecseedaurcen ato pRc
Accidents I nvolving Dangerous Goods.0 The exp:
is spring 2024.

Barina Bal 8zsvad: - bseh on Novembg 3, I

live in the city of Tolna. -Mgnp e bot
coaches and teachers. Fol |l owi examp
started kayaking, which filled i fe
t wenty year s. I wo n medal s a and e
competitions, | <c¢closed my sport . as an
athlete. | have been working a _ A ghter
the at the time one and only nuclear power pl a
During my service, I compl eted mandatory pow
them | acquired the Bsc degree in Fire Protec
t he National Civil Service University and | (
Degree in Disaster Management . Thanks to my
position of of fiircde ry efaorr. tAlse utnh t |l eader, I C

protection of the |l ives and health of the f |
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Bol g8r dudi CSc. ret.colonel, prof amer it
of Public Service (NUPS) Facul ty ary
Training (primary emai intke.hbhal)ge @u ni
consul tant, and KMD I i nstructor. I cati
engi neer (BME)t eancthene  rBME) , psyc , ( EL
clinical academic specialisation )gi st
part i n the military and policy E hi g
1990. Hi s researcher s’ activity I S connect e
psychol ogy. Her morar cmpareant Speseal (dange.
t he psychol ogi cal effects of danger situat.i
| eader ship and organi zation psychol ogy (pr
competence, resilience and organizational cul
Ci meZsolits a chemical enge ereomi et

protection engineer and associate or.
of the Faculty of Wat er Science Uni v
Service i n Hungary. Hi s researc vl iz a
design, ilndwdtertiya expl osi on pr ot ¢ 1d o ri
Dobo Anketrtefighter | i eutenant was n 14
1990 in V8c. She began her studie J9 at
Nati onal Defence University obtai BSc
administration as a a Defence Ad tion
2014 at the University of Publ i c e th
defence administration as a Def e 2l & ni st
di saster specialization. She began heiSchlbDIlst L
of Military Engineering at the University of
the The Pest County Directorate-oofff iDde.as3ha IiRs
a PhD Candidat e. Her research topic is Health
effeacy of the fire organisations at the 1inci
Dobod:-zse$§ an associate professacpgn

Public Service, I nstitute of M

Depart ment of l ndustri al Safety.

Lor8nd University, Faculty of Sc[‘;,

E°tv®s Lor&nd Universi tfy, Endatoonilf |

Sciences, Environment al Chemi st il : ,
Public Service, Di pl oma in Disaster Manageme
E°tv®s Lor8nd University, Faculty of Science;
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Edémanb:- r a

affiliation: ¢ b-uDdoacit olbnailv eScshiotoyl o n and
Security Sciences

research area: mass movements, cr. on m
safety

educati on:

Fire Protection Engineer, Budapest sity
Economics

Ms C Ci vil Engineer, Budapest Univetrls of Te
Economics

occupation:ngngndeeechnical consulting, inter
community engagement: volunteer, Hungarian Re.
£Erces Gesg&®&®nchitect, fire protectil ==neer,
of Publ i c Service, Faculty of L | 4 c eme
Di sasManagement , Depart ment of : 't ect
Rescue Operations Management ,Af & ¢ pr o
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Uni versity of Technology and Econ.j 200
fire protection BnganeernngOt¢teéer otk . . Mi K
Faculty of Architecture of Szent l stv8n Uni\
sciences, he obtained a PhD academic degree i
Military Engineering at the Wnisveragetepr bédPab
professional firefighter at the Budapest Fir
wor ked hien fi el d of fianed ifnrvoens t2 0glazz ihoen wor ked a
Di saster Management Directorate in the field
has eme a | ecturer in fire prevention cour se:
Protection and Rescue Operations Management
Management of the Faculty of Law Enforcement
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management and firenpréO&rke&nthenbecame t he h e

Department of Fire Engineering

Farkas Johamnaemergency psychol ogi not h
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an Associate Professor for the Uni y of
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Farkas L&asl -bornl olheczZmber 1977 est.
After el ementary school, he gradua om Cs
School in Budapest in 1996. From 1 2002 .
Uni versity of Physical Education§ E—r adua
physical education teachRd@r02arnd t2r0 s From
wor ked for several associations as ial i :
he has been working at the Budap saste
Directorate as a firefighter, first subor
as a platoon commander. Heni satcuthentHaycuat g
Enf orcement of the University of Public Ser\y
Management , specializing i n t he fire prote
management

Fekete Al exanderof essor of Muinsakg eamt S

at the Cologne University of Appl ence s
field of security research on na azar
earthquakes, or | andslides. His r« focu
on affected persons, but al sof ainl d s uj
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Abstract

The | ast pandemic years have |lighted it up for me
get enough oxigen into our blood trough our lung,
problceaam be cause i nBalsaecdk oonf tthhei se.f fects of the vi
people had this kind of probl em, which could be
oxygen to them via machines, thus healthcare faci
theagquaity of wused and stored oxygen has increased
is needed for t he humans, ani mals and plant s, ho
component for the fire and burn also. Unfortunate
al louvaord t he worl d, how easily can be fire begin i
consequences cani mwaelsect Biué l¢abl e systems have co
facilities, as it operates sever al systems |ike f
however it can support spread of fire or <can be

reason, why we should take more attention to the
provide an alterntive opportunity to test aewmal i fi
index determination, as individual met hod, we W
oxygench environment, which differ from the other
Keywor:dsoxygieah environment, oxigen index, fire pr
l ntroducti on

Based on the | ast pandemi c yle9arwi,r ubse,c aiumpo rotfa nC@V |
hospitals has increased dramatically. Hosrpiidchal s
Fr ooms, |l i ke intensive care units, and operating r
baed on the number of patients, which never was e
Unfortunately, we have earned experience, what mese
and difficult situation. These have made us to t
the ox-ygemvieronment, and to search opportunities

l evel of Bsialfteteyl. ectri c cable systems have compl e x
facilities: electric power, and the other woul d be
and thaentgity of the cables continuously increase

wireless technologies).

Cables have combined role from view of fire prote
and passive fire protection, howeveppohtyspgamateof
which caused by other reason.

Objective
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Figur eOdygen concentration effects on the I
Furthermose andhedi zed qualification based on seve
tests as you can see in the following table.

Tabl eQualification of electric cables EN
Test met hods
Cl as EN | S EN 6033
1716 EN 503 2 EN 61®3EN6O07524 c
Aca X - - - -
Bla - X b X X X
B2a - X X X X
Cca - X X X X
D¢ a - X X X X
B - - X - -
No requirement
FC a
Test met Redul t s
Measurement of Oxygen I ndex would be mymeamsd mmiee h
mi ni mum oxygen concentration at whi ch -stuhset atiensitnegd
(the burn is ~8cm, and the sampl e 1ldoes2indtB8plesr rof e
fi-resi stant cables were tested, as they are not
oxygen content) .
Cable type Characteristics LOI (oxygen index) m&
1. NOBURN 2X1,9MM2 ic-sili
300/500v PH30 _ Xps, ceramic silicone 33,7 % Burning with flame
insulation, halogen-free.
. Burning with flame,
2. KABTEK JE-H (St.)H.Bd Hal -free, solid )
2x2x0,8 [P —___J{4] FE;(B)O conjui%i‘\a/; rrrw?(?a ?gple S\fi)tphpi;re 33,4 % 2?;&:%\2?&‘; :23
s it dripping; while burning
3. S.FIRE PROOF 1B- i iE Polyolefin outer sheath and Burni ith driopi
H(ST.)H 1x2x1 ) PH120 vascular insulation; MICA tape 37,7 % vw”m'vﬂgm%%w'
and flowable threed. | | S a
_ It burned completely,
Fire alarm cable. Presumably very quickly. With
4. BRANDMEL DEKABEL \ not a fire-resistant cable <36% heavy smoke, flying
10 eres tlizjelzd kabel despite the color of the red ° fibrous materials and
jacket. PVC jacket. combustion products.
5. EUROSAFE 2x1 SQMM Shaded; aluminized theti . " A
SHIELDTO Bé 638 pﬁigo fiI:’l :nd ?I:nTéT;ilsg:t Pi’g 27,5 % Euvtn!!ﬁngmltﬂ dHpping:
jacket, melting, smoking




Findings

We could test flammability habits of the electric
in the air (>21%), by thisewe wernigcchambalreeat.o model

This method provides opportunity to compare mater
conditions The method can be applied not only fo
Further benefits would be that, this method is fa
the standardi zed measure methods.

Conclusion, suggestion

Usage of this qualification test met hod woiudhd be
environment, especially in case of hospitals, i n
di sasters in the future.

Suggeed categories based on LOI would be the foll
(BA) LOI <BA:9%urning in air

(NBA) 228 9GOBA: non burning in air

(SE) 28000909E: =xlItfi ngui shing

(NB) LOI>10®B, 0Bon burning
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Parameters of heat exchange during the oper
compl exes flare stack

Abstract

An experimental stand simulating a closed -type flare installation was developed and
manufactured in order to study the temperature regime when it enters a stabl e mode
of operation. Data on the distribution of temperatures at the points of the casing of the
experimental stand during its start -up and transition to a stable mode were obtained.

It was concluded that it is necessary to set the parameters of thermal ra diation during
the operation of the flare device. Based on the equations of the theory of thermal
conductivity, the calculation of the specific values of the heat -transfer coefficient of the
flare device casing wall to the surrounding environment was cartri ed out.

Keywords:  flare systems, flare stacks, temperature, thermal radiation, heat -transfer
coefficient

Introduction

Enterprises belonging to chemical, petrochemical, energy complexes, in the
technological process of which combustible gases, flammable a nd combustible liquids
circulate, most often (depending on the technological scheme) have flare systems
designed for smokeless combustion of combustible and toxic gases. or vapors as a result

of their periodic, emergency or permanent discharge [1, 2]. Considering the fact that
flare systems are used at industrial enterprises associated with the circulation of a large

volume of combustible gases and flammable liquids, the consequences of accidents at

these installations can be quite serious, both in terms of the death and injury of people,
and in terms of material losses. Thus, ensuring fire safety during normal and emergency
operation of flare systems is an urgent problem. In authors previous papers, an
evaluation of the operation temperature mode of the tor ch installation model was
carried out (Fig. 1).
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Figure 1 - Dependence of temperatures on the casing outer surface (at points 1712,
with flow rate g=11 and 19 I/min.)

The appearance of the experimental unit is shown in Figure 2.
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Figure 2 -Scheme and appearance of the experimental unit.

1 7 Torch barrel casing; 2 I Burner; 3 1 Foundation slab; 4 1 Crane; 5 1 Connecting
hoses; 6 1 Manometers -flowmeters; 7 1 Tanks (carbon dioxide and methane); 8 |
Temperature control points (lower belt); 9 I Temperature control points (middle zone);

10 i Temperature control points (upper belt).

The analysis of the obtained experimental data allows us to speak about a negative
temperature influx on a surrounding environment during normal operation of flare
sta cks.

Objective

The objective of paper is determination of the parameters of heat transfer during normal
operation of flare stacks.
To achieve the objective, it is necessary to overcome the next task:
I to conduct an analysis of the thermal conductivity of the flare stack;
T to carry out examinations of the specific values of the heat -transfer coefficient
of the flare stack casing wall to the surrounding environment.

Method
The calculation scheme of the casing wall of the flare stack was considered (Fig. 3).
T
Taél'
E’!-'.'.-'-' "L.l.-'

Figure 3 - Calculation scheme of the wall of the flare device casing

Then the heat conduction equation for the wall of the flare stack casing can be written
in the following form



. — "Yi bt

Tovift 1t —rvifr T—h 0

Tt Tl
where | T coefficient of thermal conductivity; "Yiht i the temperature value at the
distance i from the center of the casing at the time t.
Next, boundary conditions of the first order on the inner and third order on the outer
surface of the casing wall are adopted

Ny c
T &

- Yiht | Y Y o
It should also be taken into account that “Y and n interconnected, thatis

. . JY o, s o -

Y Q= tﬁh Y h a h | h T
where Y i the area through which the heat flow N passes, @& 1 the mass of air in

the radius 1.
During mathematical model building, the following assumptions were made:

- the temperature on th e inner wall of the casing is the same and equal to the
temperature of the products of biogas combustion (boundary conditions of the first
order);

- the thermal conductivity through the production armature of the flare device is
not taken into account in t he calculation scheme;

- in the process of heating, the geometric parameters of the casing wall do not
change.

Results

The coefficient of heat transfer when using a flare device for burning biogas can be

determined based on the following expression
. . | t0
06 —nh v
where 0 67 the criterion of the ?imilarity of thermal processes, which characterizes the
ratio between the intensity of heat exchange due to convection and the intensity of heat
exchange due to heat conduction; | T heattransfer coefficient; _ 1 thermal conductivity

coefficient; 071 characteristic size.
Average value 0 q for the case of free convection on the vertical wall was determined
by the formula:

mpooib i T -

06 qu)lpp A 7h01 1 pmh (0}

where 0 ii the criterion of the similarity of thermal processes in liquids and gases,
which takes into account the influence of the physical properties of the heat carrier on
heat transfer (for triatomic and polyatomic gases mx v 01 p); "Oii criterion of
similarity of heat exchange during free movement in the gravitational field
The value of "Oi was determined according to the following expression

Y Y 0.
“Oi o h X

’
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where:g T acceleration of f ree fiathellinear gize9f thelheain/ s | ;

exchange surface, m; Y T heat exchange surface temperature, K; Y T air
temperature, K; ’
expansion coefficient . For airis, ot ¢ IR h 2 1K

The coefficient of kinematic viscosity is determined in accordance with the formula
©5h U]
where —it he coefficient of dynamic viscosity, PaAs.

It was shown that the coefficient of kinematic viscosity of air depends on temperature
and is invariant to the pressure value. As a result of experimental data processing, a

dependence of kinematic viscosity as a function of temperature was obtained
In Fig. 4 shows the calculated values of the similarity criterion depending on various
conditions.
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Figure 4 - The value of the similarity criterion of heat exchange depending on the
characteristic geometric size and surface temperature (a), and on the air temperature
and surface temperature (b). 1 T L=05m,2 1 L=1m.

Figure 5 -The value of average criterion of the similarity of thermal processes 0 6on
the characteristic geometric size and surface temperature (a), and on the air
temperature and surface temperature (b). 1 -"Y =273 K,2 -"Y =313K;1 7 L=05
m,2’1 L=1m.

Figures 5 and 6 show the dependences of average criterion of the similarity of thermal

processes and heat transfer coefficient, respectively, depending on various criteria.

i coefficient of kinematic viscosity , m| / stemparature volumetric

L
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Figure 6 - The value of heat transfer coefficient | on the characteristic geometric size
and surface temperature (a), and on the air temperature and surface temperature (b).
1-7Y =273K,2 -"Y =313K;1 71 L=05m,2 "7 L=1m.

Analysis of figures 5 and 6 shows that the value of the coefficien ts responsible for heat
transfer during the operation of the flare stacks is non -linear and needs further study.

Conclusion

An experimental stand simulating a closed -type flare installation was developed and
manufactured in order to study the temperature regime when it enters a stable mode

of operation. Data on the distribution of temperatures at the points of the casing of the
experimental stand during its start -up and transition to a stable mode were obtained.

The calculation of the heat tran sfer coefficient for the flare stack was carried out. Itwas
found that the coefficient has a nonlinear dependence on the casing temperature and
the linear characteristic dimensions of the device and less depends on initial
temperature of outer air
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Abstract

The process of heat exchange between the cleaning solution and petroleum residue
during the jet cleaning of tanks from petroleum deposits has been considered. The
cleaningis carr ied out with a heated solution of technical cleaning agents. This will allow

to identify the influence of factors on the technogenic risks of environmental pollution

by harmful substances that are formed as a result of operation and repair of tanks with
petroleum products, as well as to determine the parameters of the explosion and fire
hazard of the process.

Keywords:  heat exchange process, petroleum residue, tank with petroleum products,
explosion and fire hazard, environmental hazard, technogenic risks.

Introduction

As is known, emergency emissions and leaks of harmful substances resulting from
routine and repair work on the cleaning of internal technological surfaces of tanks with
petroleum products can lead to local to catastrophic levels of environmental and human
harm. During the unloading of tanks, a portion of the petroleum products adheres to

the internal surfaces and structures in the form of a continuous (adhesive) layer. In
addition, a certain portion remains in the pipes, fi ttings, and pumps of the cargo and
suction systems.  As a result, an unremovable residue is formed, the quantity of which
varies widely and depends on a number of factors, such as the physicochemical
properties of the petroleum products, the temperature reg ime of transportation, the
technical condition of the cargo system, and so on.

The solution to the urgent scientific and technical problem of identifying the influence

of factors on the technogenic risks of environmental pollution with harmful substances

that are formed as a result of the operation and repair of tanks with petroleum products
is the scientific basis for improving the system of ensuring environmental safety and
conditions of reliable safety of human life around such facilities [1].
Objective
According to [2], a layer of deposits forms on the bottoms of tanks throughout the year
1 in light petroleum products T 5-10 mm;inoils 7 20 7 50 mm;
9 in heavy fuel oil and motor fuels T 257 100 mm;
During the cleaning process, there is an increase in the temperature of the petroleum
sludge due to the heat transfer from the cleaning fluid. This leads to intensification of

evaporation from the surface of the deposits and increases the concentration of
flammable vapors in the tank and adjacent areas (Figure 1).
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Figure 1 - The amount of residual contamination is given per 100 m 3 of tank
capacity.

The aim of this work is to investigate the heat transfer between a jet of washing liquid
and petroleum residues when cleaning deposits on the inner surfaces of reservoirs
containing petroleum products. [tis important to determine how the temperature of the
sediment layer will change upon contact with the washing solution, given that the
temperature of the liquid may differ from that of the petroleum residue.

Method

To analyze thisheat transfer process, certain assumptions are made. Firstly, the process

is considered as stationary, in which the temperature of the bodies remains constant

over time. Secondly, we neglect the heat loss during the heat transfer from water to

the gaseous en vir onment inside the reservoir. This assumption is completely justified,

as practice shows that the temperature difference between water tw and the atmosphere

of the reservoir t;is10-12 UC, which is significantly | ower
tw and the temperature of the environment ta (air) that comes into contact with the
external surface of the reservoir, that is 0O O L 0 0 ,therefore, heat will mainly

be transferred from the liquid in the direction of the highest temperature gradient. The
heat transfer process is analyzed using a graphical method to determine the
temperatures on the surface of the layers of a non -uniform wall, based on the property

of a linear dependence of the temperature gradient q in the wall on its thermal

resistance 1/k:

0O O nNn3orforanylayer 0O o N—, where k is the coefficient of heat transfer

and Uqgsand 1 ¢.are the thickness and coefficient of thermal conductivity of the i -th layer.
This makes it possible to constru ct a fictitious wall, in which the thicknesses of the layers

will be proportional to the corresponding thermal resistances, and the external thermal
resistances of heat transfer will be equal to 1/.0h L/whbere U, is the coefficient of
heat transfer fro m the liquid to the layer of oil residues, and U, is the coefficient of heat
transfer from the external surface of the reservoir wall to the contacting medium (air).

The overall thermal resistance of heat transfer through such a wall is:

Yoo - = = 1



where Uw, adland 1. are the thickness of the tank wall and the thermal conductivities

of the petroleum residue and wall material, respectively (reference data).

The thickness of the layer of petroleum products adhering to t he tank wall is determined
by the relationship 1 = O/ m), Where d k¢Lm?3) is the density of petroleum products,
and K (kg/m 2) is the adhesion coefficient. The unknown quantities in formula (1) are

the heat transfer coefficients U and U,.

Findings/results

When water flows in a film, Us can be determined from the Nusselt criterion for film
flow:

06 1® M ,where Uw, and I are, respectively, the thickness of the liquid film and

the thermal conductivity of the liquid.

To determine Uy, it is necessary to know the values of Nu and Uw. TO estimate them,
the results of a theoretical study of the interaction of a water jet with the wall of a tank
during its cooling in a fire, carried out by A.E. Basmannov and A.A. Mykhailiuk [ 8], were
used. The purpose of the study was to assess the speed of water film flow along the

tank wall after the jet impact, the thickness of the water film, and the boundaries of the
cooling area (the width of the water film that flows). At the same time, since the

diameter of the tank is much larger than the width of the water film, the authors of the

study neglected the curvature of the ta nk surface and studied the process of water film
flow along a flat vertical wall.

The work provides data on the thickness Uw and width by of the water film at a water
flow rate through a fire hose of V = 0.0045 m 3/s. This value coincides with the average

flow rate of washing water through one nozzle of a washing machine. Therefore, it is

justified to use the values of the water film flow parameters given in for further
calculations: Uw =0.001 m, w =1.6m.

The value of the criterion can be determined using the nomogram presented in, knowing

the values of the Reynolds Re and Prandtl Pr criteria for film flow:

'Y'Q tof®d] ,where 6y is the kinematic viscosity of water;

O | " X_,where C, 0, and I are the specific isobari ¢ heat capacity, density, and
thermal conductivity of the liquid, respectively.

At the adopted temperature of the wash water t w=50AC (minimum recommen
the water temperature), the Reynolds number is Re=17629.0, Prandtl number is

Pr=4.25, and the Nusselt criterion is determined as Nu=86.0 by the nomogram,
1,=13975.0 W m] LK.

There is no information in the special literature abo ut the value of the heat transfer
coefficient from a flat wall to air. However, normative regulated data on heat transfer

coefficients from petroleum cargoes through the steel wall of a tank to air at a
temperature oft n=-2 5 A ;) &nll onboard water at a temperature oft =0 A ) pave
been identified. Taking this into account, formula (1) takes the form:

. P p 1 p
Y ~ “w — -
0 o _ O ¢
According to the graphical dependencies p resented in, the values of k 1=4.28 W/m 2L K
and k ,=1875W/m 2K have been determined. The results o
transfer process from the flowing film of washing water through a multilayer flat wall in

graphical interpretation are presented in Fig. 2, where the values of thermal resistances,

1/ 31U a4l &, and 1/k 12, are plotted on the abscissa axis in the accepted scale, and on

the ordinate axis, the washing water temperature t w=50AC and the <corres
temperatures of the envir onment: air i ta=-25 AC.



The thickness of the layer of petroleum products adhered to the vertical walls of the
tank is determined from tabular data, Uasa= (0. 007. . . Om, Ehe arkk badtom
surface  Uag= (0.040. . .9 .m4 90 )nkdage the clari ty of the graphical
representation of the heat transfer process, we assume a thickness of petroleum
residues layer Uag = 0.001 m, which is two to three orders of magnitude higher than the
mentioned values of  Uad.
The thermal resistances that are included i n the expression (2) have the following
values:
1/80. 07 2°AMPAK/ W/ be=1, 54 AmAK/ W
(=65, 0CAW/OmMA O) 3=12/3k0 , OAMEORN; 1/k ,.=53, 0AmMXA O/ W

M , .

50 mmj""
&
All B C e D i E
0 | - !
thermal resistance, m 2 K/W
K L Flos
Figure 2 - Graphic representation of the heat exchange process between the cleaning

fluid and the layer of petroleum residues on the surface of the reservoir.

The values of thermal resistances on Fig. 2 are represented by line segments AB, BC,

CE, and CD. The temperature change in the multilayer wall during heat transfer to the
air of the surrounding environment is shown by straight lines MD (solid line) and MF

(dashed line). As can be seen from Fig. 2, the temperature difference between the layer

of petroleum residues and the cleaning fluid does not exceed 1.5 UC,
significantly increased thickness of the layer. For the layer thickness values mentioned
above, determined from experimental data, the temperature difference will be even

smaller.

Conclusion/suggestions

The obtained parameters that affect the explosion and fire hazard of the process of
cleaning tanks from petroleum product residues (temperature regime, duration of
hazardous concentrations of petroleum vapors, concentrations of petroleum vapors
inside the tank during cleaning) allow predicting the degree of danger of the work and
developing effective measures to prevent emergencies and reduce technological risks.
As the temperature of the liquid used for hydraulic cleaning of internal surfaces of
tanks fro m petroleum products increases, the temperature of deposits also increases,

but not significantly. For exampl e, at a sol

even

uti or

tank temperatureof -25AC, the temperature of the surface of

increase by 1.5AC
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Abstract

Based on the Green - Ampt model we plotted the curve to show the dependence between
the time and the depth of the liquid infiltration into the loose material. This curve was
obtained by solving the system of differential equations. One of these equa
describes a decrease in the surface liquid layer thickness and the other equation
describes the in -depth infiltration dynamics. The logarithmic function expansion into
series allows us to turn from the irrational expression to the approximating polyn
Polynomial coefficients are defined by the least square method. Using as an example
the infiltration of the raw oil into the sand we showed that the polynomial with the
addends of the second and third orders satisfactory approximates the specified
dependence of the infiltration time on the infiltration depth. In this case, the
approximation error is within 10% after the first minute of the accidental spill. A linear
character of the relationship between the thickness of the liquid layer spilled on th
sand surface and the infiltration depth enables the evaluation of the statistical
parameter of infiltration, i.e. the porosity factor.

tions

omial.

Keywords : liquid spread, infiltration parameters, Green T Ampt model and the porosity

factor.
Introduction

Many emergency situations that arise in chemical and recycling industries, including the
transport originate due to the accidental spread of flammable or other unsafe liquids
[1]. The infiltration of liquid into the ground results in the contamination of water
resources , in particular underground waters [2] and river waters [3]. However, the
ignition of the flammable liquid presents the greatest danger. It threatens with the
spread of fire to neighboring industrial facilities and natural landscapes and it also
resultsin the discharge of contaminating substances into the atmosphere [4]. Spreading
at large distances, these substances essentially affect the air state and create certain
risks for the population [5]. Paper [6] analyzes the risks relating to the transportation
of dangerous cargoes by railway. In spite of the available normative documents that
govern fire safety regulations for the transportation of dangerous cargoes the latter
sometimes cause emergency situations. It is confirmed by extraordinary situations
caused by the spread or combustion of flammable liquids not only on the railways in
Ukraine but also worldwide according to the latest events.

2021 (the USA, Texas) the train carrying oil products went off the rails and hit the truck.
Three tank cars caught fire, the flame height attained several tens of meters. The people
living in the neighborhood were evacuated.

2020 (the USA, Arizona) oil tanks with highly flammable liquids went off the rails and
inflamed.

2020 (Kazakhstan, Zhambil region) the petroleum tank car went off the rails, the liquid
was spilled and inflamed. The fire caught the area of nearly 600 m 2,

2019 (Canada, Manitoba) the train carrying 37 oil tanks went off the rails and the oil
was patrtially spilled.

Objective



The objective  of this paper was to develop the experimental method to estimate the
parameters of the liquid infiltration into the loose material.

Methods

The infiltration of liquid into the loose material, in particular ground is described by

Green - Ampt model [7]. The model gives consideration to the boundary between the dry

and wet grounds. The infiltration of the liquid in -depth of the ground results in the shift

of this boundary downward. Letdbs orient the verti
the infiltration ve  ctor (Fig.1).

ho

Figure 1 - Infiltration of the liquid deep into the ground : 1 - the surface liquid ;2 i
wetted ground ;3 1 dry ground .

Then, the infiltration rate can be expressed as:

q=—. (1)
Jt
The infiltration rate is described by the Darcyos
q = Km, 2)
pz
. : . H . :
where K is the hydraulic conductivity of the wetted ground and il is the hydraulic
gradient:
hg+z+h
WH _ho+z+hy : (3)
Yz z
hg is the liquid layer thickness on the grou nd surface; Z is the wetted ground layer
thickness; h; is the capillarity value; h; is the capillarity i coeEfr bYe we©eEKEestaydh

(suction head).

By combining the expressions (1) and (3) we obtain the equations



E:Kh0+z+hf
it z

The infiltration of the liquid deep into the ground results in a decreased layer thickness
on its surface:

(4)

%:-fE
pt pt

where f is the ground porosity factor calculated using the expression

(5)

: (6)

where 1 is the filled ground density ; r isthe ground particle density

Hence, the dynamics of the liquid infiltration in -depth of the ground is described by the
system of the equations (4) - (5) with initial conditions
hol0)=c
O( ) O, (7)
z(0)=0, (8)

where Cq is the initial liquid layer thickness on the ground. Solving the equation system

(4) -(5) with initial conditions (7)-(8), we will obtain the dependence of the infiltration
time on the infilt  ration depth  z.

z co+hy & 1-f _@
(z)= - Ingg + zQ, co- fz>0. (9)

K@L-f) K- 1) ? co+hy 8
The condition of ¢y - fz>0 denotes that the dependence (9) is true under the condition

of the availability of the liquid layer on the ground surface. The complete liquid
infiltration into the ground will occur under the condition that Co- fz=0.

A practical use of the  dependence (9) requires the determination of the coefficient of
hydraulic conductivity K, the ground porosity coefficient f and the capillarity value

h; .In the general case these should be determined experimentally

Letds note, that thIB(1+e<)<pramcstiiocnnoifnt'haeylorés series

~ 1 2 1- f 3 @-f)? 4
tlz)= z- - z" + Z
() 2K(co+he)™  3K(co+hs)?  4K(co+h )

Binding down to the first two terms of the series we will get the dependence of the
infiltration time on the infiltration depth in the form of

t(z) @7 +bZ°. (10)

The unknown coefficients aand bwill be sought as the values that provide a minimum
of the sum of squares for the calculated infiltration time values t(zn) derived from the

formula to establish their deviation from experimental values th:



L= g(t(zi)- ti)z- min.

i=1

The substitution

L :g(az-2+bzi3-
i=1

Problem (12) has a unified solution that is defined by appropriate extremum

(11)
ab
of (10) for (11) gives the minimization problem
2 .
ti) - min. ( 12)
ab

conditions :

SEQE>B) ( b EL L qYbyYy dofdoyroe, yevyy
qedsdgqpoana:
K 28 (a2 +b28 - 1 )22 =0, (13)
ba =
&:-zg(az‘.2+bzf’ tl)z?:O (14)
Ve i=1

Solving the system of linear equations (13)

i (14) with regard to aand b we will get

a ;
C11C22 - C21Cy2

where

n n

_ g _nh g5
Cii=azy;, Cpr=azZ,;

i=1 i=1

n n

Czlzazisi Cyy = Az

i=1 i=1

= G13C22 7 Co3Cip . ) _ C1aCa3 - CisCos

: (15)
C12C21 - C11Cp2
n_o_2
Clgzatizi ; (16)
i=1
6 n._3
; C23=E’;'ltizi . (17)
i=1

To carry out the experimental research, the sand was used as a loose ground and the
cylinder with the diameter of 60mm was filled with this sand. The raw oil was used as

IJYr DbE3EL 96 dI

a liquid.
The relationship between the oil layer thickness and the infiltration depth is actually
linear (Fig.2).
hg, mm t,s
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Figure 2 - Relationship between the oil
layer thickness on the sand surface and
the infiltration depth

Fig ure 3 - Dependence of the infiltration
time on the infiltration depth: 1-
experiment ; 2 -approximation in the
form of (10)



Based on the equation (5) and the data given in Table 1we can determine the
porosity factor

f=. 00314
Dz

The computation of the coefficients using the formulas (15) gives
a=560A40"s/m?; b=15A0° s/m3.

Fig. 3 shows the experimental dependence of the infiltration time on the infiltration
depth and its approximation (10)

Conclusions

Based onthe Green -Ampt model, we can suggest the method for the determination

of the parameters of the liquid infiltration into the loose ground. Solving the system

of differential equations with one equation describing the liquid layer thickness on

the g round surface and the other equation describing the in -depth infiltration
dynamics we obtain the relationship between the infiltration time and infiltration

depth. The expansion of the logarithmic function into series enables the
replacement of the obtaine d irrational relationship with the approximating

polynomial. To estimate polynomial coefficients we used the least -square method
that leads to the minimization problem that has the unique solution. The analysis
of the infiltration of the raw oil into the s and shows that the infiltration depth and

the liquid layer thickness on the sand surface have a linear relationship. It allows
us to estimate the value of the static parameter of the infiltration, i.e. the porosity
coefficient. The experimental value of it is 0.314.
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Abstract

Millions of tons of dangerous goods are transported in our country every year.
Materials with hazardous properties can be delivered to their area of use in
different ways of transportation. The possibl e method of transportation of this
product is transmission line transportation. In Hungary, the transport of hazardous
materials is taken in countless ways among which the transport of dangerous
goods by pipeline is one of the most dangerous. The positive aspect of the safe
transport method is that we can greatly reduce the occurrence of malfunctions. My
chosen research topic defines the application possibilities of the pipeline
transportation method and the related safety issues and formulates
recommendati ons in relation to the chosen topic.

Keywords:  disaster management, dangerous goods, pipeline, transportation

Introduction

The use of hydrocarbons and hydrocarbon derivatives in all areas of the world has

increased at lightning speed. The materials used covered areas of use involving
monumental industrial areas. It appears for example, in transport, shoe production,

the operation of heavy vehicles, as well as in the extraction of open -pit mines. The
companies dealing with the petroleum indu stry use an efficient and economical
method to move these energy carriers for finished production, semi -finished
production, and materials used for further production. Currently, the conditions

listed in advance are met by the transmission method of the pr oduct. MOL Nyrt. is
Hungary's leading hydrocarbon supplier, user, storage and storage company. The

purpose is to guarantee the safety of the affected persons, the areas affected by

the pipelines, and the environment during the transportation of hydrocarbon s and
hydrocarbon derivatives and the appropriate management of the consequences

and effects of a serious accident, emergency event or disaster.

MOL Nyrt. The owner and operator of the installed and operated product is the
owner and operator of which wir es are covered by the full land of Hungary. Due to

the dimensions of the pipelines, the transported medium and the high - pressure
values during the transport operation, the activity is considered a hazardous
transport and material handling process. For exam ple, the MOL group chose this

mode of transport because this type of environmental load poses a lower risk to
natural and built elements than, for example, rail or road transport. The goal of
the MOL group was to ensure that the previously created and intr oduced legislative
changes apply to the product transmission lines it operates. Adherence to and
enforcement of the established internal safety rules reduced the likelihood of
dangerous situations arising and occurring. | will explain what activities the
intervention units must perform during an emergency event and a fire that may
arise as a result of a malfunction. The professional disaster prevention corporation
and MOL Nyrt. must react appropriately to the intervention in order to ensure that
the breakdo wn or emergency event places as little burden as possible on the given
environment. [1]



Objective/Methods

The primary objective of the detection of hazardous substances is to establish with

certainty the sufficient level of protection for both the individual and the collective

as a whole. Collective protection, the establishment of the zone boundaries
necessary for the safe intervention of the participants, is the primary objective,

the boundaries of which can be established by considering the sprea d and
properties of the hazardous substance.

Monitoring, as a measurement of the properties of a dangerous transported
medium, can be carried out in several ways. Area monitoring consists of placing

sensors along the perimeter of the affected incident si te to measure the defined
values of the properties of the hazardous substance along the boundaries. The
sensors placed along the hazardous environment transmit the defined and
measured values from the signals received to the central data processor, where

the signals are processed and converted into comprehensible information, so that

the person in command of the damage site can be immediately informed of the

changes. The installed sensors can have several built -in functions.  Field detection
by handheld dev ices is a disadvantageous method compared to the
aforementioned field monitoring, as the individual in charge cannot take
measurements over the entire damage site. In the case of product transmission

lines, the primary method of measurement is area monitor ing, since in the event
of a hazard event, a maximum of 50 tons of transported media with hazardous
properties can be released from a pipeline section, and if several pipeline sections

are damaged, this is multiplied by six, thus increasing the size of the intervention
site. The spillage will be sampled and fully analyzed for its properties. The pipeline
method of transport is the safest way to transport hazardous materials, but there

can still be incidents. During these kind of events the response is the r esponsibility

of the professional emergency services and their associates. Damage incidents can

be divided into several types according to their characteristics, although many

depend on the material being transported. It is important to clarify that pipeli ne
transport is only applicable to liquid and gaseous hazardous substances. The
method of intervention is largely influenced by the state of the substance being
transported and other properties of the substance being transported. By other
properties, | mea n the classification of the dangerous substance, which may
include flammable liquids, flammable gases, corrosive and lethal substances, and

many others. Well, these hazardous substances may have more than one of these
properties and therefore the intervent ion in such cases is very complicated.
Furthermore, one must keep in mind the cause that led to the occurrence of the

damage as there are several possible triggers. These could include damage to the

casing of a transmission line, a terrorist attack or even a natural disaster that
occurred, as evidenced by the earthquake in Turkey in February 2022. The damage

repair process depends on these factors. The monitoring systems that keep track

of the material transported in the pipeline are a great help in the int ervention
process, as they are able to determine not only the fact of the transported
hazardous material entering the environment, but also its exact location, which

greatly facilitates a successful damage clean -up. In addition, all transport pipelines

are equipped with interceptor stations, which prevent further transported material

from escaping into the environment and thus mitigate the damage. These cut - off
stations can disconnect the damaged transport pipeline section from the entire

pipeline network a nd thus prevent the transported material from escaping into the
environment.  [2]



Findings/results

The use of product pipelines for the transport of hazardous substances can be a

good choice for both the forwarder and the user company. This type of transpor t
of hazardous materials involves less risk and less financial implications than either

road or rail transport. Although there are significant financial costs associated with

the installation of product pipelines, the reduced risks may make the investment

in this type of product pipeline worthwhile. Furthermore, the elimination of the

source of human error is another advantage of this mode of transport, as products

can be transported without direct human contact. [2]

Conclusion/suggestions

When examining the product transmission lines, it can therefore be concluded that
both their traces and in terms of the materials and finished products supplied,
Hungary's operational prominent role in Hungary. Product pipelines cover all the
vital areas of the  country in order to deliver the right amount of fraction to the
receiving stations for further distribution and use. Their trails cover all in all cases,
end points that touch the most important points in the country as final destinations.
Unlike other mo des of transport, product pipelines are also less risky because they
are closed system. The advantage of a closed system is that, in industry, the high
percentage of accidents caused by human error, so we can say that safer transport.

A properly maintained pipeline minimizes the risk of and hazards that can occur,

and awell -maintained and well - positioned stations also increase safety by allowing

the line to be section  ed (excluding certain sections) [3] [4].
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Abstract

The production of fire  -fighting vehicles in Hungary has a long history. Recently,
through various manufacturing and development collaborations, water carriers of
various designs and more than 100 fire engines have rolled out of the Budapest
headquarters. Based on the development experience of the past years, the new

type of fire engines for Hungary are now in production . They are based on the MAN
base vehicle now, pr evi Banault ghassisnof récéne yeaRsCAB A
number of technical developments are already visible in the initial stages of
production, and the author will give a general presentation of these in this poster
presentation.

Keywords : Fire vehicle, design, development, producing

Introduction

Hungary hasacentury  -long history of manufacturing different fire fighting vehicles.
[1] . After a long hiatus, the design, production and development of modern fi re-
fighting vehicles in the modern sense of the word, first water carriers and then fire

engines, has been resumed by the BM HEROS Company [2] . In general, fire
brigades, disaster management organisations around the world have different

needs, tasks and ty pes of fire -fighting vehicles for different situations, but the

most common are the types of fire -fighting vehicles mentioned above [3]1[4]

Given the specialised fire service use, the wide range of equipment and devices
carried is also an important consi deration in the engineering design of fire vehicles.
Different detail aspects can be found in different countries around the world,
ranging from general firefighting equipment to different personal protective
equipment and different support fo r fire invest igation activities [5] [6] .

Methods

For this presentation, the author used his own professional and research
experience and made several site visits to the production site in Hungary, and
consulted the engineers involved in the de velopment on several occasions [8] .



Results

Firefighting vehicles manufactured in Hungary in recent years
(Pictures: Author 2019  -2023):

Picture 1 1 Recent fire vehicles made in Hungary.
AquaMAN (under construction)

More improvements during the engineering design such pump and roll function,
changes on the superstructure and the cabin of the vehicle, redesigned steps, new
elements to help pump handling (in the Cerberus and manual control system,
enlightened buttons, bigger and brighter control display and surface) and new
appearance.

Picture 2 - The new Hungarian f ire trucks.

Improved safety and driving efficiency. Redesigned rapid attack nozzle position,
safety lights, door sensors. Integrated light sources and electronic devices, sockets,
reorganised storage spaces. [7]
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Abstract

Wildfires are one of the most common natural disasters, which may threat human

life and material goods. The number of forest fires is constantly increasing in most
European countries, mainly due to the effect of the glob al climate change. As a
result of urbanization and suburbanisation, residential areas have now developed

that are close to the wildlands, so the society is getting closer to the environment.

These are the so -called Wildland - urban interface (WUI) areas. Th e Wildland -
urban interface (WUI) is an area, where houses meet or intermingle with
undeveloped wildland vegetation [1] . The identification of WUI areas is not yet
present in all countries, so research is incomplete also in Hungary. In the paper |

analyse the statistic on wildfires in the last decade in Hungary and present the first

results in the topic of the WUI in Hungary.

Keywords : Wildland -urban Interface, climate change, statistic, public measures

Introduction

The last few years have given many examples of major wildfires worldwide. One
such fire was the Portugal wildfire in 2017, which resulted in the deaths of more

than 60 people. But it is enough to mention the fires of the Amazon rainforest from

2019, which also received a big attention in the media. There were a huge number

of large wildfires also in Australia during the fire season in 2020. These fires
resulted one of the greatest devastations in the history of the country. After the
international examples, | present some stat istic on Hungarian wildfires. The year
2022 is very dry and rainless in Hungary. As a result of it more than 9 000
vegetation fires occurred. This number is already reaching the annual average of

the previous years. These fires destroyed an area of roughly 30 000 hectares.

Forras: Erdétlz i Nemazeti E i nc-bi; i Hivatal 2020. jalius

Figure 1 - Occurred wildfires in Hungary in the spring fire season. Source:
Forest Fire Database, NE£BIH Hungary.




According to the latest report of the World Economic Forum, from the five most

likely risk factors, four are related to clim ate change. Therefore , | also consider

climate change to be the main cause of my scientific problem . Global climate

change has many consequences. For example the rise of extreme weather events

and the change in precipitation. In summer and autumn, the amount of
precipitation decreases and in spring and winter increases. According to the
relevant climate scenarios The temperature wi
An increase in the average temperature of 0.
forest fires by more than 50% [2] . Another scientific problem is that The

relationship between the wildland and society has changed. As a result of the
urbanization and suburbanization processes, people do not live in the city centre.

They live either in the su  burb and the outskirt, so the residential areas getting

closer to the wildland. Houses can meet or intermingle with undeveloped wildland
vegetation, what is called Wildland -uban interface.

After this examination the question arises: Does wildfires threat human life or
property? The risk of wildfires can be related to the risk of the combustible fuel
and to the risk of residential areas [3]1[4] . Thisis the basis of fires occurred at the
WUI. | have already mentioned the scientific problem in connection wit h the
urbanization and suburbanization processes. As a result of these, when houses

meet with undeveloped wildland vegetation so -called WUI areas can developed.
And if houses intermingle with the undeveloped wildland vegetation so -called WUI
Intermix areas  can developed. The difference between the two is illustrated in the

figure below.

Figure 2

Earth,

The closer a wildfire occurs to residential areas, the greater is the risk of fires. That
is why we analyse the  fires in the WUI zones in Hungary. Fires occurred less than

500 metres from the residential area belong to WUI zone 1. Fires from 500 to 1000

metres from the residential area are in WUI zone 2. The boundaries of the zones

vary by 500 meters. The number of fires in WUI zones 1 and 2 is important to us

for the analysis. Based on the statistical data, it can be stated that in a year many

fires occur close to the settlements. To prove it, | selected an observation plot,

where | examin ed the occurred wildfires with geo -information system. My
observation plot is in Hungary, Borsod -Abauj -Zemplen County, nearby the town

¢czd. I n the figure we can see | ot of ©points
red occurred in WUI zone 1. Points mar ked in orange occurred in zone 2. As we

can see, most of the fires are generated close to the residential area. This also
proves that wildfires can endanger the residential areas.

n



Source: Forest Fire
Dat abase, NEBI H Hungary.
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Figure 3 - Occurred wildfires in Hungary Near by .

Results

After examining the WUI challenge in Hungary, | have collected some public
measures that can help to prevent the spread of fire from the wildland to the
residential buildings. These are for example:
A Vegetation cleani ng along the sidewalk leading to a residential building, o)
it works as a fire break

A Regular mowing to reduce the spread of fire

A Remove the of dry combustible vegetation , thus reducing combustion .

A Regular cleaning of the chimney

A The distance of other flammable structures belonging to the residential
building (eg storage , garage) must be atleast 10 m etres fromthe residential
building.

A Continuous vegetation cleaning and maintenance within 10 m etres of the

residential building.
A Preference for composting or recycling
A Installa30m etres long garden hose to extinguish the spot fires [5].

These measures, the experience of fire chiefs [6] and the involvement of
volunteers [7] can also help prevent WUI fires.
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Abstract

The paper summarizes the fire safety related elements of the work of the
Hungarian -born genius scientist, John von Neumann (1903 -1957). It primarily
presents his discoveries that we still encounter in the field of fire safety today, on

the occasion of his 120th birth anniversary.

Keywords : John von Neumann, fire safety, cultural history, game theory, wave
propagation, cellular automata, crowd movement, fire spread.

Introduction

The World knows the universal scientist under the name of John von Neumann,

who is known by most people in his birthplace, Hungary, as the father of the

computer, as Neumann J8nos. However, hi s wor k
pioneering research in computer sci ence. Algebra, logic, set theory, quantum

physics, game theory, hydrodynamics, physics of waves and shock waves,

economics, meteorology  [1] [2] are just afew of the areas where Neumann's work

had a groundbreaking impact.

Objective

The aim of the study s to highlight the areas and insights from the work of John
von Neumann that are still in use today in the practice of fire protection design
and in active research related to fire protection.

Method

The main method used in the preparation of the study w as the so -called "snowball
method," which enables the systematic and detailed exploration of relevant
bibliographies.

Results

From the research of relevant literature, it can be concluded that at least the
following elements of John von Neumann's work in t he field of fire protection are
actively applied today:

Game theory and the Monte Carlo method.

Neumann and Morgenstern's two -player [3], and later extended n  -player game
theory characterize the possible outcomes of different events and relate them to

th e strategies chosen by each player. Their groundbreaking approach places the
outcomes on a measurement scale, so that positive results (gain) or negative

results (loss) can be quantified. According to game theory, gain and loss can be
interpreted as the us  efulness or uselessness of certain things, and used to model
conflicts of interest and complex decision -making processes. Going beyond the
theoretical limits of mathematical logic, the practical application of the theory was

first observed in the fields of economics and political decision  -making. Similarly,
in fire protection, it provided a theoretical foundation that is suitable for solving

strategic situations and measuring the economic implications of fire
consequences. [4]



In fire protection, game theo ry appears not only to support decision making in
strategic situations, but also in describing the movement of crowds of people and

simulating evacuation processes. According to these theories, emergency
evacuation is primarily a problem of finding a way o ut, where individuals focus on
finding exits. In models using non -cooperative game theory as a template,
individuals interact with each other to achieve their own goals, thus an optimal

strategy can be determined. [5] Evolutionary game theory (EGT) models ,[6] onthe
other hand, focus more on the dynamics of strategy switching.

John von Neumann, Enrico Fermi, and Stan Ulman [7] developed the Monte Carlo
method in the 1940s, which was applied to simulate evacuations and validate
various models. [8] [9]

Detonation
The wave propagation -related research of John von Neumann, among others [10]
also addressed the description of phenomena such as hydrodynamic waves [11] ,

wave reflection [12] [13] and detonation [14] .

The fact that his discoveries we re ahead of his time is demonstrated by the active

investigation of the ZND (Zeldovich -Neumann -D°ring) detonati on
his theory, which serves as an important theoretical foundation for explosion
protection. [15] In arecently discovered unpu blished manuscript,

explores the effects of explosive accelerators and the possibilities of sustainable
detonation, which provides valuable historical documentation on the state of
hydrodynamic research during and after World War Il. [16]

Cellular automata (CA)

John von Neumann was already interested in the idea of self -reproducing automata
in the early 1940s. [17] According to his theory, the self -reproducing machine
interprets and copies the incoming information, uses the slightly modifie d

(improved) information to build a new machine, and then passes it on. The process

is analogous to the double information utilization of DNA, which was discovered
years later in 1953. One of his early theories, however, was supplemented with

the cell -base d concept typical of living systems, suggested by Stanislaw Ulam in
his later years, and became a mathematical model suitable for simulating complex
systems. The model follows the logic of biological evolution and reproduction, and

is composed of elements called cells, each of which has a defined state. The cells
are arranged in neighboring relationships with other specified cells.

The individual cells, organized in a multi -dimensional lattice, change their states
at each time step according to predetermine d rules, which are also influenced by
the states of neighboring cells. The original Neumann cellular automaton has 29
possible states for each cell, and the spatial relationships are arranged in the
directions of up, down, left, and right in a two -dimensio nal plane. [18]

The definition of a CA (cellular automaton) is given by the following quadruple:
CA=(S, N, P, ), where:

S is the cell space

N is the neighborhood relation

P is the state function

model ,

Ne uma



f is the local transition function.

Indeed, the basic idea of cellular automata has been proven useful in practice over
the decades, both in original and modified versions, actively applied in various
fields of science. It can be found in more than 1000 scientific articles every year.

The use of cellular automata appears in various areas of fire safety. The procedure

can be used to model the spread of forest fires, [19] the development of a fire front.
The complex interplay of factors such as topography, land use, vegetation type

and density, inh  omogeneous terrain, humidity, firefighting efficiency, or dynamic
wind flow conditions can be modeled using the procedure.

Cellular automata can also be used to model fire spread in the built environment,
including residential areas and historic buildings. [20]

Since the model is extremely complex and can be used to describe real systems,
it has become increasingly popular in recent years for studying pedestrian
movements and mass evacuations.

Cellular models developed for simulating evacuations before 200 8 could be divided
into two main groups  [21] :

Models based on interactions between the environment and pedestrians
Models based on interactions between pedestrians.

While models belonging to the first group were generally characterized by the
study of th e effects of different environmental geometries, obstacles, and exit
widths on evacuation time, the second group mainly studied the frictional effects
of pedestrian behavior. Recent published studies typically focus on modeling the
combined effects of asm  any factors as possible, [22]

testing the developed software, or creating new software.

Lattice Gas (LG) models are also present among pedestrian motion simulations.
These theories were developed based on the analogy of cellular automata (CA)
models, usi ng the discretized version of the Boltzmann transport equation to model
motion. In the lattice gas models used in pedestrian motion simulations, each cell

of the lattice can be occupied by one pedestrian according to the model, and their
movement is descri bed using statistical or probabilistic methods. The values in
each cell are synchronized and updated at each time step based on the values in
neighboring cells.

Conclusion

The study was prepared on the occasion of the 120th anniversary of the birth of
John von Neumann, highlighting the theories used in fire protection planning today,
three of which were recognized for their direct application.
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Introduction

Today's modern buildings are made up of complex and complicated systems of
construction, space, materials, etc. Natural disasters caused by extreme weather
events, climate change or human use behaviour are putting increasing strain on
the resilience of our  buildings. In many cases, these impacts push the limits of the
resilience of buildings, pushing their resilience to the limit. In order to ensure long
term sustainability, the protective network structure of buildings must be built up

to the appropriate|  evel of resistance to the damaging effects of various mechanical,
hydrological, fire, etc. forces. In the present current research, the authors have
investigated one of the most dangerous damaging effects, fire resistance. They
sought to answer the questio n of what vulnerability limit states result from fires
affecting buildings. They investigated the technical characteristics of the fire safety
network of buildings that increase the fire resilience of buildings as a complex and
dominant focal point. In thi s research, the authors used network science methods

to analyse the vulnerability factors of buildings and the robustness of buildings.

Their aim is to develop a methodology for optimal and long -term sustainable fire
resilience of buildings.

Objective

The researchers aim to test the main objectives of the European Fire Safety Action
Plan in the fire safety network. In the fire safety network model, the researchers
aim to build an ordered safety network by investigating robustness, in which the
degree of ord erliness is directly proportional to the degree of robustness, so that
the vulnerability and resilience of a given building to fire can be analysed using an
exact methodology.

Methods

The researchers used a method known in network science as robustness tes ting.
In network science, robustness is a measure of the resilience of a network to the
various disturbances and failures that can occur during a fire. It means that a

robust network is able to maintain its operation and preserve its performance
againstfi re, even if some of its elements are inherently faulty (e.g. a fire door that

has been wedged open) or have failed (a wall that has lost its integrity) during a

fire. The design and operation of robust networks can use a variety of techniques,

e.g. buildin g redundancy into the network architecture, providing autonomy and

self -reconfiguration capabilities. The importance of fire network robustness in
modern digital fire protection is increasing as fire networks become more complex

and comprehensive, and thei r reliability and availability play a critical role in fire
safety. The method is used to identify the harmful effects resulting from the
orderliness of the network, to which the network science method of the given
protection structure can be applied. Base d on the foregoing, the robustness of the
system can be analysed, i.e. vulnerable elements can be detected and identified

and the degree of attack tolerance can be assessed. As a result of the analysis,

the network'’s key focal points, which have a decisive influence on fire safety, can
be identified.



Hypothesis

The researchers hypothesized that the orderliness of fire protection systems in a
building's fire safety network is directly proportional to the degree of robustness.
The more disordereda  building's fire protection structure, the more vulnerable the
protection network, i.e. the less resilient the building is to fire.

European Fire Safety Action Plan

The European Fire Safety Alliance's European Fire Safety Action Plan identifies 6
priority f ocus areas with a total of 10 action points:

1. Growing vulnerable community
Action 1: Improving fire safety in vulnerable communities and those most in need
2. Dangerous reduction in escape time
Action 2: EU rules on refractory equipment
Action 3: Provide resid  ential buildings with fire alarms and extinguishing systems

Action 4: Evaluate and improve the performance of lower ignition propensity (LIP)
cigarettes

3. Energy transition

Action 5: Address fire risks associated with new forms of energy and ensure regular
inspections

4. Awareness of fire safety

Action 6: Encourage and support the activities of fire and rescue services in relation
to community fire safety projects

Action 7: Stimulate scientific research to improve people's fire safety behaviour
and increase the effectiveness of fire safety

5. EU-wide data on residential fires

Action 8: Actual collection of data on fires at European level and their integration
into statistics, Eurostat

6. EU-wide communication and collaboration
Action 9: Focus on knowledge exchange and innovation on fire safety

Action 10: Better cooperation between Member States and industry on market
surveillance.

The fire safety network has been designed by the researchers taking into account
the above action plan.

The model maps three main problem ar eas:
l. Social problems
Il Natural problems

M. Technical problems



The model aims for complexity and therefore targets the intersection of the three
main problem areas for solutions.

Vulnerability analysis

The robustness of a fire protection system shows whether it will maintain its basic
functions in the event of internal and external failures. So, by robustness we mean

the ability of a fire protection system to perform its basic functions even if some

of its nodes are missing. This is one of the most imp ortant principles to be achieved
in terms of the robustness of a fire protection network. This principle is essentially
applicable to passive fire protection.

The percolation theory, which points out that cluster size p is unlikely to change
uniformly, i.e . the change cannot be predicted unambiguously, helps to test
robustness. This is typically true for a fire. For example, consider a forest fire and

examine its spread. The Molloy -Reed criterion allows the calculation of the
percolation threshold of an arb itrary fire protection network. Resilience shows the
ability of a fire protection system to adapt to external and internal failures by

changing its operation in order to maintain its functionality. This capability is
therefore a dynamic property that plays an important and indispensable role in the
field of active fire protection.

Center of

gravity

Figure 1 - Center of gravity (made by the authors)

In order to maintain the expected level of safety, a stable fire protection
equilibrium, another very important concept needs to be understood and applied,

especially for large and complex systems. This is the conc ept of redundancy, which
means that protection components or safety functions are present in parallel,

which can replace a missing component or function if necessary. For example, in

the case of tall buildings, a duplicated fire water main. Summarising the  above,
the focal points of the fire safety network can be identified, which have a decisive

influence on the fire safety situation of a given building.

Fire resistance of your building

The fire resistance of buildings can be described by time criterion va lues. They
must be resistant to fire for a certain period of time and to a certain extent. They
must function in a sustainable way for a certain period of time, providing the



expected level of safety, and therefore can only be destroyed to a certain extent
The technical solutions for this resilience can be achieved in a complex way by
performance -based engineering solutions.

The resilience to fire in this fire protection network depends on the degree of
orderliness of the protection elements that make up the network, i.e. the degree
of orderliness. The entropy of the fire protection network, i.e. the degree of
disorder, increases with the disorder of the protection elements within the network.

For the above reasons, it is therefore necessary to build a wel |-identified and
properly ordered fire protection network, which can be achieved in the most holistic

way by using building information modeling and computer simulations.

Results

The researchers found that a fire safety network with near -zero entropy can  be
constructed, in which the wvulnerability of the fire safety network can be
investigated and the location of the centroids that have a decisive influence on the

fire safety situation can be identified. In the above studies, the authors have
demonstrated t hat the orderliness of fire protection systems in a building's fire
protection network is directly proportional to the degree of robustness.

Harmful effects Fire safety network

Resilience of buildings

Evaluation

* critical limit
* vulnerability

» fire spread
+ fire intensity

* network points
(resilience
parameters)

* context

* spatial resilience

+ temporal resistance
map.

h. J/
MECHANISMS OF ACTION  TOLERANCE TO ATTACK COMPLEX SYSTEM FLEXIBILITY
Figure 2 7 Summary conclusions of the resilience of buildings. Mady by the

Authors.
Conclusion

In their research, the authors have demonstrated that by using network science

and network research methods, the system elements influencing the fire safety

situation can be analysed and evaluated in a complex way, and therefore this
methodology can be used to esta blish a new, more comprehensive and holistic fire
prevention methodology that integrates the fields of social science, natural science

and engineering. By further exploring the above, an exogenous performance -
based design methodology can be developed.
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Abstract

Today's diverse, ever -changing environment, with its many different sources of
danger, presents a wide variety of ch allenging incidents that confront the
firefighters in the field every day. In many situations, one or more lives are at risk.

In the vast majority of cases, the firefighters are the first to come into contact with

the person in distress, and because of the danger of the scene and the lack of
protective equipment, paramedics are unable to intervene, making the
intervention firefighter the most important element in saving lives in a dangerous

area. Rapid, confident and professional care can greatly increase t he chances of
survival, recovery of the injured and the effectiveness of the intervention. The aim

of this research is to assess the first aid competence of firefighters on the scene

of an incident and to identify ways to improve this competence by reviewi ng the
firefighter training system, with a particular focus on health and rescue skills.

Keywords : first aid, disaster medic, firefighter training, rescue

Introduction

In Hungary, the Western  -style paramedic system has not yet taken root. There
are some local, individual attempts, such as the now defunct doctor service, but
there is no unified regulation. Firefighters working in the field have widely differing

first -aid skills and lack the necessary equipment to provide care, so they cannot
be expect ed to provide confident and competent casualty care.

Objective

The qualified health service is not always able to provide physical assistance due

to their protocol and their arrival may be delayed due to various obstacles. The

aim of the research was to prove the need to develop a training system aimed at
improving and maintaining the level of rescue and medical activities of firefighters

on the scene of a fire, since in many cases acute life -saving can only be carried
out by the interventionists.

Methods

To prove the hypotheses, it was necessary to conduct research that would give an

approximate picture of the ability of the intervening firefighters to rescue the

injured. During the research, authors created two different questionnaires to

compare the qua lities of firefighters with those of civilians. They used the self -
assessment of the questionnaires to examine the results. In the first round, they

were interested in the skills of the general public, so this form was filled in by a

larger number of peopl e from a mixed population. The second questionnaire was

aimed at a narrower group, namely firefighters working in the operational area of

N-gr8d County. Projected to the year 2022, we
county where injury or injuries had o ccurred and, referring to statistical data,

al



analysed whether there were, and if so, what differences there were between the
response of fire brigades and that of ambulance staff.

Results

In the review of firefighter training in the past and present, we hav e found that

there is little emphasis on first aid for the injured, and that training and therefore
the firefighter's position is limited to rescuing the injured from a dangerous
environment. There has already been an initiative to address this through the
Disaster Medic programme, but it was short -lived.

The results of the questionnaires show that firefighters working in the operational

area, by virtue of their profession, are much more confident than a civilian citizen

in their ability to provide medical care for various injuries. This is mainly due to
the experience gained in their work. They have been called to the scene of many
injury incidents and have thus gained greater confidence in their ability to provide
casualty care. The results of the response s to the questions suggest that the
colleagues do not have the necessary first aid training and knowledge to carry out
medical care in a hazardous area with full confidence, by their own admission.

Their comments also suggest the need for training, continu ous practice, and the

purchase of life -saving equipment and specialist medical equipment, and the
confident use of such equipment, in order to ensure the most successful recovery
from injury incidents.

A guestionnaire on the first aid skills of the civilian
population and firefighters in the field
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Figure 1 - Comparison of the first aid capabilities of the civilian population and

the intervening firefighters Source: own figure.

During the research we studied the acci
some kind of minor or major injury occurred. In 39,8 % of the cases the
paramedics were already on the scene, while in 43,5 % of the cases the firefighters
arrived earlier. In the remaining 16.7%, either they approached the casualty
together, or the scene commander requested assistance, or the arrival time of the
paramedics could not be determined from the casualty record. In some cases there
was a difference of less than 1 minute between the arrival times, which | marked

dent s

n



as 0 in my analysis, but in one extreme case there was a difference of 48 minutes,

these two values being the minimum and maximum val ues for the sample studied.
Examining the average of the series, it can be seen that on average the firefighters

who responded to the scene of the damage arrived 7.6 minutes earlier.

Investigating the arrival of fire and ambulance
units on the scene

Arrival 39,8 %

20 30 40 50

o
[EnY
o

H Other Ambulance  ® Firefighters

Figure 2 - Arrival times Source: Edited by the Authors.
Summary

The res ults support the hypothesis that the arrival of the ambulance service may

be delayed due to various obstacles or they may not be able to provide physical
assistance to the intervening colleagues, therefore only the direct intervention
firefighters have the possibility to provide rapid life -saving and first aid, and in
order to do this confidently, an appropriate level of knowledge and medical
equipment must be installed on the vehicles. With continued practice, they would

gain sufficient confidence to be ab le to apply this at a skill level when rescuing
casualties in the field of operations. In my opinion, this would be best done by re -
launching the Disaster Medic programme and incorporating it into all cycles of the

local first aid training plan.
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Abstract

The article deals with the issue of identifying weathered residues of ignitable liquids
(ILs) in fire residues, which is a key step in fire investigation. ILs are subject to
degradation processes over time, such as weathering and microbial degradation.

After a varying length of weathering t ime (0 -360min) in the carpet fibers, residual
gasoline compounds were determined using the gas phase extraction method
(headspace) in conjunction with gas chromatography and mass spectrometry (HS

GC-MS). The biggest changes were manifested in the reduction of the intensity of
the most volatile compounds (alkyl alkanes). In the case of toluene, as a
representative of the most volatile group of hydrocarbons, there was a decrease

from the reference sample (USLO) in the 6 -hour weathered sample (USL 360) by
91%. Almost negligible changes (14% fluctuation) in the determined amount
appear in the group of alkyl derivatives of benzene (trimethylbenzene), which is

also considered as indicators of the presence of gasoline in the samples.
Conversely, heavier compounds ( e. g. naphthalene) show an increase in signal
intensity by 52%. From the results it is clear that after the first 6 hours, the

gasoline significantly loses its intensity, and it becomes more difficult to identify.

The results indicate the need for rapid sa mpling and subsequent analysis of fire
residues. The main goal of the paper is to determine changes in the composition

of selected gasoline compounds in cotton carpet samples due to weathering.

Keywords : Fire accelerator, fire debris, fire investigation, g asoline, HS -GC-MS

Introduction

Intentionally started fires are most often started with the use of ignitable liquids

(ILs), which are used not only to start an immediate fire, but also to accelerate

the speed of burning and the spread of fire [1,2]. Due t o the heat generated during
a fire, the remains of fire accelerators are exposed to various degradation
processes, which mainly include weathering [3,4]. The weathering process of ILs
represents a faster evaporation of the most volatile compounds. Weatheri ng and
exposure to high temperatures change the chemical composition of fire accelerator
residues in samples from the fire site, which leads to modification of the analytical

signal and subsequently to problems in fire investigation [5].

The residual more  volatile compounds present are consequently present below the
limit of determination. At the temperatures reached during a fire, due to the
weathering process, it is difficult to detect the presence of even less volatile, more

stable compounds such as nap hthalenes and higher alkylbenzenes [6,7]. The
impact of the lack of identified compounds is subsequently reflected in
chromatograms that differ from those obtained from neat samples. There is a
change in the relative amounts of the components in the mixtur e, which make it
difficult for the analyst to interpret the results [8].

Samples of debris recovered after a fire provide a wide range of evidence to fire
investigators. If the fire site is largely destroyed, it is possible that little evidence

if any wil | be collected [2]. On the other hand, the ASTM standards state that when
interpreting the results of the analysis for the correct determination of the
presence of an ILs at the fire scene, it is sufficient to identify the marker



compounds that belong to a specific IL. As stated by the ASTM E1618 standard, to
claim that the sample contains traces of gasoline, the presence of markers such

as 1,3,5 trimethylbenzene; 1,2,3 trimethylbenzene and etc. [9].

In real fires, it is very important to take samples from the fire site as soon as
possible because a fire can cause various changes in the gasoline profile due to
uncontrollable factors, such as uneven distribution of gasoline, burning rate, fire
intensity, air flow, fire spread, which affect the am ount of accelerant residues
obtained from fire debris.

Material and Methods

A woven carpet made of 100% cotton was used as a matrix for capturing gasoline.

The carpet was cut into samples with di mensions
Natural - 95 gasoline from the local petrol station (Slovnaft) was added. The carpet

samples were then ignited and allowed to burn for 45 seconds, followed by

extinguishing the fire by covering (removing oxygen). From each carpet sample,

3 carpet fibers were taken one piece ea ch from two edges and one from the central

part. Carpet fibers were sampled at hourly intervals, with additional intervals of

15, 30 and 45 minutes. Samples were marked with the abbreviation USL (unburnt

Slovnaft) with the numerical data that represents th e time during which the

samples were exposed to weathering.

The analytical determination was based on the ASTM E1388 -17 and ASTM E1618 -
14 methods. The remaining volatile compounds were obtained by the gas phase

extraction method (static HS). The gas phase was analyzed by gas
chromatography with mass detection (GC -MS). A Headspace Autosampler 7697A
(Agilent) with an HP7890A Gas Chromatograph (Agilent) and a VL MSD 5975C

Mass Spectrometer (Agilent) were used. Peaks were identified using mass spectra.

The ide ntity of each target compound was confirmed by searching the NIST library

mass spectrum. A total of 70 samples were analyzed, with 5 replicates of each

time interval supplemented with reference samples of neat gasoline and neat

carpet.

Results and Discuss ion

In the study, we focused on the comparison of selected gasoline compounds:
toluene, 1,2,3 -trimethylbenzene and naphthalene. By comparing the peak areas
of the selected compounds, the change was manifested in a decrease in the
intensity of the most vol atile compounds (alkyl alkanes). The analytical signal
intensity of toluene (Fig.1) decreased by 91.64% from the reference unweathered
sample (USLO) to the sample weathered for 6 hours (USL360).
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Figure 1 - Changes in the intensities of the toluene analytical signals at different
weathered samples.

The change occurs after about 5 minutes (retention time), where the differences

in this area are no longer so marked. In this area, the individual intensities stabilize

for different sample variants. Figure 2 shows the compound 1,2,3
trimethylbenzene (TMB), which is also considered as an indicator of the presence

of gasoline. As can be seen, there were no significant differences in the intensity

of this compound during weathering after 6 hour s. 1,2,3 -TMB increased USL360
by 14.41% over the reference sample, which is not a significant difference. Figure

3 shows the area of the chromatogram with a retention time of 15 minutes where

the most stable compounds occur. A representant of this category of compounds
with the highest vapor pressure is e. g. naphthalene. As can be seen, the intensity

of naphthalene increases over time. If we compare the reference sample (USL 0),

or the sample weathered for 15 minutes (USL 15) with samples weathered for 5

hours (USL 300), or for 6 hours (USL 360), the naphthalene intensity increased by
approximately 52.6%.
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Figure 3 - Changes in the intensities of the naphthalene analytical signals at
different weathered samples.

Conclusions

The analysis showed that the most susceptible compounds for weathering are the

most volatile hydrocarbons. The largest difference in the intensity changes of the

selected compounds can be observed after four or five hours. Over the course of

six hours, the  compounds lose significantly in intensity. On the other hand, the
heaviest hydrocarbons increased significantly in intensity after six hours, and the

peaks of these compounds increased.

In conclusion, it should be noted that the analysis results proved t hat time has a
significant effect on the determinability of gasoline in fire debris samples. On the

other hand, it is important from a practice point of view to perform comparative

analyzes of samples that have been weathered for various lengths of time wi th



neat samples, as the correct interpretation of laboratory analysis results plays a
key role in fire investigation.
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Abstract

What experiences can the Notre -Dame fire give to fire protection and the
firefighters who intervened? How can the decision -making of the fire chief affect
successful fire fighting? Why can't aerial firefighting always be used? To what
extent can the use of fire retardant help the work of the interveners? Protecting
the bells in a church / cathedral building is an important task. To what extent can

aerial reconnaissance (use of drones) help the success of firefighting?

Keywords : Notre -Dame, museum values, fire

Introduction
Notre -Dame was built 800 years ago, it is a unique and wonderful building [1] .

New technology even then, thin limestone wall, external support arches [2-5].

The floor of the building: ribbed vault, giant stained glass windows
Main historical e vents:

- 1239 - Christ's crown of thorns arrives at Notre -Dame
- 1804 Coronation of Napoleon,
- 1831 Victor Hugo Notre  -Dame in Paris

The fire occurred on April 15, 2019, prior to which renovation work was carried out
on the hussar tower. The fire affected the entire roof structure of the cathedral.
There is a large amount of dry combustible material on site [5-8].

Objective/Methods

Travel to the location to gain experience. Consultations to Paris firefighters about

the fire. Personally visited Hungarian ch urches. Conduct an experiment with a
flame retardant. Conducted research in fire legal regulations, in the case which fire
protection options are available in Hungarian church buildings [8-10] .

Deployed equipment from the Paris firefighters and the results

Drone: excellent for high reconnaissance (the fire also spread to the bell tower)

Firefighting robot: they could be sent into the building to put out a fire without
endangering the life of a firefighter

Installable water cannon: firefighters can b e deployed elsewhere
Fire boat: provision of extinguishing water to the responders

Their widespread distribution in Europe, but especially in Hungary.



Figure 1 T Spread of the fire.

1. The fire started around the hussar tower and then started to spread.
2. It spread along the nave and the transept.
3. The fire spread along the entire length of the nave and transept.

Results

Request for static expert is very important . In case of a fire in a church, the
protection of the bell towers is very important, if the bell breaks the building may

collapse . Wood treated with  a fire retardant can help fire fighters . Using a drone
can be crucial, noticing small details . Firefighters could be nefit from using
firefighting robots . Organizing exercises in church buildings can be useful
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Introduction

I've always admired firefighters and their work, for me they are the everyday
heroes, who despite the many trials and tribulations always do their job with
passion and courage and more importantly save lives every day. My goal in life is
something similar,  and that is to have a profession that is worth getting up for
every day and that | am proud to be a part of. During my university studies, |
wanted to gain an early insight into the services of the intervention teams and the

work they do, and | wanted to be part of it. During my first semester at university,

| applied to a local volunteer fire brigade. My service there strengthened my sense

of calling. The professional staff there immediately took me under their wing and

tried to pass on the knowledge and experience they had gained during their years
of service. It was then that | became more interested in this subject, in relation to
accidents in the home and house fires. Unfortunately, there was an accident of this

kind almost every second day, a very hig h percentage of which could have been
prevented. Itis terrible to see a life's work reduced to ashes in the blink of an eye.

In the posters below, | wanted to show, through pictures and a short summary

text, the causes of these disasters and what could be done to prevent them,
because anyone can take some measures, which would prevent a potential disaster.

Last year, there were nearly 6000 house fires in Hungary. As a result of these fires

443 people were injured, most of them suffering from smoke inhalati on.
Firefighters rescued 310 people from burning buildings. On average, it took 40
minutes to contain the flames. Thirty -eight percent of the house fires were
extinguished within ten minutes. A total of 3,737 hours were needed to extinguish

house fires in  the first 9 months of the year, with 11,183 fire engines responding

to the burning buildings. A total of 84,000 square meters of land was burnt in
houses. There were 704 fires in chimneys, but it was common for fires to starts in
kitchens, bedrooms, storag e rooms or living rooms. Most dwelling fires were
caused by smoking, cooking, in combination with the failure of electrical devices

or heaters. Most fires occur in the weekends and nighttime. Research has found

that the most common victims of fatal home fi res are men, the elderly and young
children. many victims had low levels of attention, but also included those who

were under the influence of alcohol or otherwise less or not at all sane. In most

cases fires in the home start in the living room or bedroom of the property, near

furniture, textiles, clothes or various technical equipment. [3] By the end of
September, firefighters had been alerted to 849 carbon monoxide -related incidents,
124 people had suffered carbon monoxide poisoning and 9 people had died from

the toxic gas. [1]
Kitchen Fires

When making the posters, | took into consideration the most common causes of

house fires, such as cooking accidents in the kitchen, accidents caused by the

failure and overloading of electrical networks, and finally fires caused by heating
appliances, which are also very common. For each of these, | have looked for data

and tried to describe the most common harmful outcomes that can happen to

anyone in their own home. | have also tried to give an example of each of t he



above -mentioned sources of disasters that could have been prevented, or, if they
have already occurred, to give some indication of what the appropriate action
might be to take in such cases. The first point on the poster is about kitchen fires.

In most countries around the world, cooking is the main fire risk activity. improper

use, inadequate maintenance and lack of supervision of cooking equipment play a
major role in the development of such fires. especially in countries with a long
tradition of cooki ng in oil or fat, pan fires occur in significant numbers. Other risk
factors include aluminum cookware which can melt under high heat. [Miller, 2005].

[3] The emergency services often try to draw attention to this case, either by
means of various demonstra  tions or by means of appeals, and not without reason,
as this is a very common case of disaster in the home. Usually, such calls explain
exactly what happens when oil overheats and ignites. In addition, the events that
demonstrate this are used to show in a spectacular way why one should be wary
of trying to extinguish a fire with water, as the resulting hot steam will spread like

a huge plume of flame. In such cases, it is important to use the right extinguishing
technique, which can be a dedicated extingu isher, which can come in handy if
something unexpected happens to start a fire in your home, but the perfect
solution is to put a lid on the burning oil as soon as it catches fire, thus depriving

the fire of oxygen, one of the vital combustion conditions.

Electronical Fires

The second very common case shown on the poster is the failure of the electrical
network in homes, overloading and fires caused by these causes.

Statistics on household fires show that the use of electrical appliances and
electricity i s also a major cause of fires, however, the proportion of fatal fires
caused by electrical appliances is lower. [3] Inadequately used and poorly
maintained wiring can quickly start to heat up, which at some point can ignite the
insulation of the wiring and flammable building materials in the walls, not to
mention the fact that sparks from electrical faults can also very quickly lead to
trouble. These can be prevented by not only putting the appliances in standby
mode after use, but also by disconnecting the m from the mains and unplugging
them in case of prolonged absence.

It is a good idea to have the home's electrical network checked by a competent
professional from time to time. To prevent electrical fires, periodic electrical safety
inspections of high -voltage equipment are carried out, also known as fire safety
inspections. It is important to avoid improper wiring, splices and other improper
connections, and the interconnection of extension cords. Unused and overheated
electrical equipment (apart from he aters, ovens, irons) should be switched off after
use. Avoid combustible materials around toasters, coffee machines and hotplates

in the kitchen and place heat -resistant underlay underneath. You should also read
the instructions for your electrical applian ces for fire safety reasons. In the event
of a fire, you should be careful how you extinguish it. Electrical fires should not be
extinguished with water, but fire extinguishers are available which can be used to
extinguish electrical fires. [2]

Fires Caus ed by Heaters

The third and final element in the poster is the failure of the various heaters and
heating elements and the fires caused by the heat they emit. In most cases, the
misplacement of these bodies can also lead to a disaster. Technical inspectio
and checks are an important condition for the safe operation of a heating system,

ns



as they allow timely detection of any maintenance or repair work that may be
necessary. As | mentioned for electrical installations, it is best to always have this

work do ne by a professional.

It is important that electric heaters or gas -fired heaters are positioned in the living
area so that no combustible material can reach them, and in rooms with
combustible floors or floor coverings so that they are positioned in front of the door
of solid fuel fired heaters, the door of a solid fuel burning appliance, a metallic

ember trap shall be provided to ensure that any sparks or sparks that fall or fly

out of the appliance cannot reach the combustible floor and do not const itute an
ignition hazard to combustible material placed in the vicinity of the combustion
appliance.In addition, combustible material must be placed at a sufficient distance

from the heaters. The envelope of a gas heater in use may reach temperatures

high enough to ignite clothing laid on it, so do not dry clothes on the heater. [2]

Conclusion

Nowadays, there are a lot of house fires every day, and in such cases, people's
behavior and conduct are not always appropriate in the event of a fire. Surveys
and investigation results show that approximately half of the fires investigated
were caused by human error or improper behavior. It is also observed that the
time interval between unsafe actions and the start of a fire is relatively short. [4]
This underlines the fact that a large proportion of these incidents could have been
prevented with a little care and preparation. The key to fire detection is rapid
situational awareness. A fire spreads rapidly in seconds, so if you see a chance to
contain and extinguish  the fire, start it immediately, if not, the first thing to do is
to notify the fire brigade and other occupants of the dwelling. The fire service can

be contacted via the central emergency number 112. When calling for help, it is
important to tell them th e exact address of the fire, what is burning, what damage
is there, what is at risk, the possibility of personal injury or the number of injured
people and your own identification details.
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Introduction

Fire safety management is a crucial aspect of building management, and it has
become even more important with the advent of new technologies such as artificial
intelligence (Al). The risk of fire is not limited to developed countries alone, and
developing countries are just as susceptible to fire outbreaks, if not more (Smith
and Glauber, 2012). With the rapid advancement of technology, especially in the
field of Al, fire safety management in developing countries needs to evolve to keep
pace with these adva ncements (Goralski and Tan, 2020).

Al has brought significant changes to the world of fire safety
management(Feizizadeh et al., 2022). Al -powered systems can detect and
respond to fires in real -time, making them more effective than traditional fire
safet y systems (Panda et al., 2019). However, these advancements are mastly
available in developed countries, and developing countries are left behind in terms

of fire safety management (Kodur et al., 2020). Developing countries face several
challenges when it comes to fire safety management, such as inadequate
resources, lack of awareness, and inadequate enforcement of fire safety
regulations (Alhajeri, 2011). These challenges can lead to devastating
consequences in the event of a fire outbreak.

To address the challenges of fire safety management in the Al era in developing
countries, it is essential to identify the factors that contribute to fire outbreaks.
For instance, faulty electrical wiring, uncontrolled gas leaks, and inadequate fire
prevention measures  can all contribute to fire outbreaks (Oloke et al., 2022).
Developing countries must also invest in fire safety education to increase
awareness among the public (Zhang et al., 2019).

Furthermore, the use of Al technology can help to improve fire safety ma nagement
in developing countries. For example, Al -powered fire alarms can detect fires in
real -time and alert the authorities (Dattamajumdar, 2021). Al can also be used to

simulate fire scenarios to test fire safety systems and identify potential weaknesse

(Kinateder et al., 2021).

increase in the use of artificial intelligence (Al) technologies. Al has the potential

to revolutionise many fields, including fire safety management. However, this
potential has not been fully realized in developing countries, where fire safety
management is often inadequate. This paper aims to explore the role of Al in fire

safety management in developing countries and to provide recommendations for

the effective use of Al in this field.

Fire safety management in the Al era in developing countries is a critical issue that
needs to be addressed urgently. Developing countries must invest in fire safety
education and Al -powered fire safety systems to prevent devastating
consequences in the event of a fire outbreak. With the right measures in place,
developing countries can improve their fire safety management and reduce the

risk of fire outbreaks.



This paper will discuss the importance of fire safety management in the Al era in
developing countries and propose ways to improve fire safety management in
these countries.

Background

Fires can have devastating effects on human life, property, and the environment.
Developing countries, in particular, are more vulnerable to fires due to factors such

as poor infrastructure, inadequate fi re safety regulations, and limited resources for
fire safety management. These challenges have led to an increase in the number

of fire incidents in developing countries, which highlights the need for effective fire
safety management.

Al has the potential to enhance fire safety management in many ways. For
example, Al can help in fire prevention, early detection, and response. Al
technologies can also improve the efficiency and effectiveness of fire safety
management by automating tasks such as fire risk as sessments and evacuation
planning.

Objective

The objective of this study is to explore the potential of Al in fire safety
management in developing countries and to provide recommendations for the
effective use of Al in this field.

Methodology

This study em ploys a literature review approach to explore the role of Al in fire
safety management in developing countries. The literature review is conducted
using a systematic search of electronic databases, including Google Scholar,
ScienceDirect, and IEEE Xplore. The search terms used include “fire safety
management,” "artificial intelligence," "developing countries," and "fire risk
assessment." The search was limited to articles published in English from 2010 to
2021.

non

Results

The literature review reveals that Al has the potential to enhance fire safety
management in developing countries in many ways. Al technologies can help in

fire prevention by identifying potential fire hazards and suggesting measures to
reduce the risk of fire. Al can also assist in early fire detection by analysing data
from sensors, cameras, and other sources to identify signs of fire. Furthermore, Al

can improve response times by automatically alerting emergency services and
providing real -time information on the location and severity of the fire.
However, the effective use of Al in fire safety management in developing countries

faces several challenges. One of the main challenges is the lack of data and
expertise in Al technologies. Developing countries often lack the necessary data

on fire incidents and the resources to collect and analyse such data. Moreover,
there is a shortage of experts in Al technologies, which makes it difficult to develop

and implement Al -based fire safety management systems.



Discussion

The literature review highlights the potential of Al in fire safety management in
developing countries. However, the effective use of Al in this field requires
overcoming several challenges. One of the key challenges is the lack of data and
expertise in Al technologies. To over come this challenge, developing countries
need to invest in data collection and analysis systems and provide training and
education on Al technologies.

Another challenge is the high cost of Al technologies, which may be a barrier to

their adoption in devel oping countries. To address this challenge, developing
countries can explore alternative funding models, such as public - private
partnerships or international aid programs.

Furthermore, the effective use of Al in fire safety management requires
collaboratio n between different stakeholders, including government agencies, fire
departments, and technology companies. Developing countries need to establish
partnerships and collaborations to develop and implement Al -based fire safety
management systems.

Recommenda tions

Based on the literature review, the following recommendations are provided for
the effective use of Al in fire safety management in developing countries:

1) Invest in data collection and analysis systems: Developing countries need
to invest in data coll  ection and analysis systems to provide the necessary data for
Al -based fire safety management systems.

2) Provide training and education on Al technologies:
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Abstract

Fire hazards are a primer safety factors in municipal solid waste landfills (MSWLF)

all over the world. Despite this, there is no specific legal regulation for this exact
sectorinHungary. * Al t hought MSWLF&6s has hazards, that on
I n my presentation, |l 6m going t o summari ze t h
experiences and international viewpoints.

Keywords : waste management, resou rce management, extinguishing water

management, fire safety, industrial safety

Introduction
More than 70 municipal solid waste landfills are in operation in Hungary. 2 Most of
them doesné6t have special fire fighting aequi pmen

regular at landfills, but huge fires are not that common. As there are no specific
legal regulation for landfill fire safety, there are huge differences and gaps between
each landfills. Some have bigger care and others not. Also each operating
compani es have different methods for fire prevention. Some prefers dry
extinguishing methods like dirt and sand. While others prefer wet methods like
water and foam.

Objective

Our main task is to detect the primary hazards and plan legal methods to avoid

inciden ts. Fire incidents are very common at landfills. Nonetheless of this, no exact
legislation has been written for fire safety at MSWLFs in Hungary. 3 By detecting
the primary hazards and creating manner for fire preventionm it is important to

create a legal solution for these tasks.

Createing manner for staff to successfully participate in fire prevention, fire
detection and extinguishing. Today, there is no prescription for fire detection at
landfill sites. # Yet, CCTV cameras with thermal imaging, could be a good equipment
for this task. Sirens can also be attached for sound alarm to the alarm center. This
allows the system not to be overwatched for 24 hours, but can left working alone.

Also usefull for night  guards. Each operating companies have different methods
for fire prevention. Some prefers dry extinguishing methods like dirt and sand.
While others prefer wet methods like water and foam. A unified method needs to
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be created for fire extinguishing for th e |l andfiPThHhesr sdsafdl.so a huge
for the local fire brigades to ensure they local knowledge of the working place.

Terrain can differ very quickly. Routes can appear and disappear, as new piles of

trash cames in to the landfill. The most usual firefigthing technic is making the

surface soaking wet, so the fire spread stops at the surface. Yet, fire can spread

subsurface also. This is called subsurface oxi da
more effective new firefighting methods against on su rface oxidation. © Water mist

lances could be an effective and watersaving methods for putting out hot spots.

Subsurface oxidation can also be tracked with thermal image cameras. Hotter

landfill gas erruption can be a sign for fire spreading at SSO events. !

Also to reduce the number of potentially high fire hazard materials in the site area.
High potential fire hazardous materials are mainly bales from the landfills sites
recycler plant units. Number and placing of these bales are not restricted anyhow.
While it is clear that it is a must to separate row of the bales from each other with
some kind of barriers. 8 Work out method for subsurface fire detection and tracking.
Develop health protection for firefighters working on landfill fire scenes.

It is also a huge problem to maintain the healthy circumstance for the involved

firefighters on scene. It is necessary to take measurment for what gases those the

burning waste can produce. And also to have a respirator that have a longer

operational time and lighter wei ght than the SCBAG&6s. Gas mas
alternatives for this.

Methods

Analysis and evaluation of international and domestic legal regulations on fire
safety and related scientific literature. Field test of different methods, involving
mobile labora tory. Team test for different methods and apparatus during
firefighting.

Results

Thermal cameras can be an optimal and cheap way for both detecting and tracking
fires. New methods on landfill firefighting and SSO tracktion are in experimental
stage. Also new equipment for firefighting and self protection are also in
experimental stage.
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Conclusions/suggestions

Fire safety needs to be more regulated at landfill sites. More water should be stored

at landfill sites for fire extinguishing. Employees needs to be train for firewatch
and firefighting on basic level. High potential fire hazardous materials needs to be
removed and devided with concrete walls.
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Secti onFiCrefi ghti ng
rescue operation mana

EsztBogn8§rP®t éPr8§nt ya

Vol unteer Firefighting Associations

Abstract

The goal is to explore Hungarian volunteer firefighting organizations in detail and
analyze the current problems and difficulties in an analytical way, as well as looking
for solutions to these challenges available option s tak en into account.

Voluntary firef ighting organizations are of outstanding importance in the
Hungarian context in the field of fire protection, so the focus of our research is on

their management.
Keywords :volunteer firefighting, national examples, international examples

Introduction

The figure shows the increase in the number of Hungarian volunteer fire
departments from year to year. Although this number is increasing, it is still much
less than, for example in Germany.
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Methods
This re search includes:

- Presenting the current
- Foreign outlook (Germany, Austria)

i ndependent

- Questionnaire about the subject of volunteering, after the age of 18

Questionnaire

One of the authors (Eszte

men between the ages of 18 and 30.

Questionnaire results

7 people were not aware of
people did not undertake service for other reasons.

the same institute, have told that the lack of firefighter t
di sadvantage in terms of v

Results

vol unteer

r Bogn§8rbout gomesgrar ed a
volunteering, in which they were asked questions regarding why individuals who
are old enough, do not perform voluntary work. The question was directed at the
above -mentioned aspect, which there was an individual response option to. The
param eters of the questionnaire: It was completed by 19 people, 9 women and 10

the fact that i n ou

membership. A further 6 people did not apply due to lack of time. 3 people

considered themselves unfit to provide services. The remaining 3 questioned

People who are also inrolled in
ruck drivers is a major

olunteering.

5
4
: y
1 female
0
they did not lack of time she other
know that it considered personal
was herself unfit reasons.
possible to to serve.
undertake
OTE's
service.

m female male

Figure 1 - Results of the questionnaire. Created by the Authors.
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Conclusions

All'in all, the right of existence of volunteer fire brigades in Hungary can absolutely
be verified. It is cost -effective as well as the efficiency of the rescue and fire
protection are increased by them, and it also increases the coverage of fire
departments within the country. The foreign ex amples mentioned in the thesis
confirm this fact, although in a completely differently built fire protection structure,

but it is undeniable that they work more efficiently. According to this proposal, it

is worth promoting volunteering in the domestic con text, perhaps build a reward
system in this regard, as well as drawing attention to the possibility of this amongst

young people.
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Abstract

The occupation of firef  ighting involves physically demanding tasks such as climbing
ladders and stairs, rescuing victims, and transporting equipment, which can result

in high levels of physical stress. These demands are due to both intrinsic metabolic
and physical demands of the tasks themselves, as well as external stressors such

as protective clothing and equipment. While firefighting uniforms provide thermal

protection, they can also limit the body's ability to dissipate heat, lea ding to
discomfort. To address this, cooling vests have been developed to reduce skin
temperature and humidity, increasing comfort. The author's objective is to
investigate the impact of cooling vests on firefighters' ability to concentrate.

Keywords: firefighter, personal protective equipment, heat stress, cooling clothes,

Introduction

Firefighters are one of the most essential professions in our society, as they put

their lives on the line to protect us and our property from fire -related in cidents.
Therefore, it is crucial for firefighters to have the right equipment and knowledge

about fire safety measures to ensure their safety while firefighting. Personal
protective equipment (PPE) is a crucial element for firefighters to keep them safe

from the heat, flames, smoke, and other hazards while in action. During the
firefighting and technical rescue activities, it is not possible to fully ensure a
nonhazardous and safe working environment with collective protection, as they

may be exposed to nu  merous mechanical, biological and chemical effects. The use

of personal protective equipment during interventions may provide an adequate

level of protection.  PPE is designed to offer firefighters protection from the direct
contact of flames and heat, and acts as a barrier to prevent injuries, burns, and

other hazards. The most common PPE used by firefighters includes fire -resistant
suits, helmets, gloves, and boots. These garments help reduce the amount of heat

that is transferred to the body while retaini ng body temperature while operating

in cold environments. [1] Aside from the PPE, firefighters also need to understand

how they can prevent heat stress and related hazards during operations.
Firefighting is a physically demanding job. Heat stress is a dang erous condition
that occurs when the body is unable to cool itself effectively. [2] This can result in

a variety of symptoms, including cramps, dizziness, headaches, and even heat

stroke. For firefighters, the risks of heat stress are particularly signific ant, as they
are often exposed to extremely high temperatures and must wear heavy protective
gear that can insulate their body and prevent heat from escaping.[3] The

combination of high temperatures and heavy protective gear can lead to a range

of problems for firefighters, including dehydration, elevated body temperatures,

and fatigue. This can resultin decreased performance levels, slower reaction times,

and even errors in judgment, all of which can.[4][5] In recent years, cooling
clothing has become an  essential safety measure for firefighters, providing them

with the necessary protection to perform their duties efficiently and effectively.

Cooling clothing for firefighters has come a long way, from simple garments to
high -tech gear that can regulate a f irefighter's body temperature and protect them



from the heat.[6] The primary purpose of cooling clothing is to keep firefighters

safe and comfortable during active duty. It works by absorbing sweat from the

body, dissipating heat and allowing the skinto b reathe. The clothing is waterproof,
fire -resistant and lightweight, providing maximum protection with minimum
inconvenience.[7][8] One of the essential features of cooling clothing is its ability

to keep firefighters cool in hot environments. This is achie ved by using special
cooling technology.

Method

The basic idea of my research is the examination of the currently known
environment of interventions, the examination of the personal protective

equipmentin use from several aspects. Based onthe obtained results, my research
objective is primarily to research a personal protective equipment that can be used

to avoid the long -term damage to the human body caused by a long -term
interventional firefighting career, thus increasing the level of protect ion and

ergonomic compliance. For the purpose of all this, | study the relevant literature,

the research results published in domestic and international scientific publications.

In addition, | use primary research methods (questionnaire survey) to learn ab out
the users' own experiences and opinions on the ergonomic characteristics of the

personal protective equipment, which is the driving force behind the research. My
goal is to test the effects of the cooling clothing worn while performing firefighter

task s on the human body and attention. | use the Pieron test, which is suitable for
measuring the ability to concentrate. Attention tests and assessments are
designed to measure an individual's ability to sustain and control their focus and
concentration in a  variety of environments and situations. One such test that is
commonly used is the Pieron  -Test. Developed by Jules Pierce in 1907, the Pieron -
Test is still used today to assess a person's ability to maintain and direct their

attention over an extended peri od. The Pieron -Test involves presenting the
participant with a series of letters, numbers, and symbols in random order, which

they must mark in a specific pattern, such as only marking vowels or even numbers.

The test requires the individual to rapidly swi tch and filter their attentional focus

to not only identify the specific target but also suppress irrelevant distractions. The

time taken to complete the test and the number of errors made are recorded to

create a score of attention capacity and control. T he participants also responded

to a questionnaire regarding their thermal perception.

Results

The short -term goal/result of the research is for the author to get an idea of the
development of the ability of firefighters to concentrate as a result of wearin g
personal protective equipment. Each firefighting intervention is risky. That is why

our firefighters have to pay great attention to both their active and passive defense.

This study attempted to improve firefighter uniforms by developing and evaluating

a comfortable and thermally balanced design. With the use of the cooling clothes

presented by the author, we can increase the effectiveness of the interventions

and the protection of our staff.



Conclusion

In the course of my research work, using internati onal literature, technical
descriptions, standards, the topics and experiences of lectures given at
international conferences and the empirical studies | have conducted. | will

produce research results that can be used to improve the safety of life and avo id
accidents of intervening firefighters, as well as to reduce the number of accidents

at work and minimize damage to health.
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Examining the physical abilities of

Abstract

The conditioning requirements of today's firefighting jobs, in my opinion, require
firefighters to take care to maintain or improve their physical abilities. This is

helped by the mandatory sports activity on service days. But it is believed that the
differences in different facilities and equipment do not make it possible to carry

out a modern, centrally controlled common training plan. In my research, |
assessed, analyzed and compared the current physical condition of several
colleagues at my dutystation in my service group. | supplemented the comparative

test with my own questionnaire survey, which provided insight into the attitude of

the staff to sports.

Keywords : Physical condition, training, a naerobic threshold, lacticacid, motivation

Introduction

My choice of topic is based on the fact that for 13 years | have been active within

the ranks of disaster management as a firefighter. | finished my schooling at the
University of Physical Educationa s a physical education teacher and as an athletic
coach. My connection to sports is very strong. During my daily work, | quickly got

to know the daily workload of the staff and the working conditions. | realized that

the strong physical load which comes wi th the every day work demands excellent
conditional skills from the staff who intervene in the actions. It can be concluded

that the firefighters are exposed to less than ideal conditions in a dangerous
environment during the interventions. Besides, it can be stated that the average
age of the intervention staff is unfortunately increasing rapidly, there are more

and more old firefighters. The statutory annual physical assessment needed to be
renewed. With this new test, the physical condition of firefighte rs can be examined
more efficiently and accurately. However, in addition to the annual survey, it is

also worth examining and monitoring the preparedness of the staff at the local

level during the year. So the topic is so actual to know that in what other ways we
can examine this at the local level.

Objectives

My goal is to assess, analyze and compare the current physical condition of several
colleagues in my service group at my place of duty. | will perform the survey with

an anaerobic threshold test in several steps on a treadmill. After analyzing the
obtained results, i will make conclusions about the physical state of the surveyed
people and present them in writing. | will complete the test with a questionnaire
survey of my own, which will give insight into the attitude of the staff towards
sports. | am trying to involve the majority of the staff in this survey.

Method

The treadmill survey | conducted is a simplified version of the laboratory
spiroergometric test, where we can test the person's physical ability under the
same conditions (in case of cyclical movement). The advantage of this is that we



can gradually increa se and control the load, and the data obtained by the survey

can be used and compared without limits. Surveys can be repeated and the status

of the surveyed people can be monitored. The goals of load tests can be different.

| performed the tests in the conditioning room at our firestation. The load
determining the anaerobic threshold was performed on an Insportline T6000i

treadmill. The incline of the ergometer (treadmill) during the survey was 2% (this

incline was needed to counteract the physical fact that the belt moves backwards).
Resting heartrate was measured before the test. After a warm -up walk, the test
started with an 8 km/h run. The duration of a loading phase was 2 minutes, with

half a minute of rest. We increased the speed of the next load st age by 2 km/h.
During the half -minute rest period, capillary blood was taken from fingertip with a

Lactate Scout device, so | could check the lactic acid results. During the test, heart

rhythm was continuously measured with a Garmin Forerunner 735XT device N
examined 10 people divided into two groups of five based on their pre -training
(trained and untrained group). As a supplement to the research, | used a self -
edited questionnaire survey, which contained 18 questions. | tried to evaluate the

received ans wers using basic mathematical methods (average calculation,
percentage calculation), based on a simple comparison.

Findings/ Results

It can be concluded that the measured results of the resting heartrate before

exercise do not show a large difference. Valu es were between 50 -90 beats/minute
corresponding to the values in the literature. In the results obtained at the first

load stage (8 km/h), we have not yet experienced any significant differences. The

lactic acid values of each person were between 2.8 -3.4 mmol/l, which corresponds

to the values generated during aerobic work. Also, the heartrate values were
between 110 -131 beats/minute, which indicates a low load. At the second stage

(10 km/h), the lactic acid result of one of the examined colleagues (from group 11)
already reached a value of around 5 mmol/l, which indicates that the accumulation

of lacticacid in the body had already started, and he could not maintain an aerobic

level with the given work. At the third step (12 km/h), all non -athletic colleagues
have already reached the workpoint where the aerobic process has already turned

into anaerobic. At the same time, colleagues practicing sports (group |) were in a
workphase that could be carried out for an even longer period of time. At the four th
step (14km/h), all colleagues, except for one (non -athletes) had already reached
their maximum workphase (their lactic acid level rise to 8 -9mmol/l). Their
heartrate has risen above 180 beats/minute, it is difficult to maintain work here,

the energyis only sufficient for a few minutes
longer period of time). Colleagues who exercise regularly reached the anaerobic
threshold at the fifth step and were able to run into the sixth step as well, where

they achieved the maximum acidification.

(they



Development of lactic acid of the trained grou

Figure 1
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Development of lactic acid of the less trained gro

- The lactic acid curve of the two groups

So it can be stated that in the group of people who are in better physical condition,

the velocity corresponding to the anaerobic threshold was higher, and their
heartrate values st
endure the load longer, so they will get tired later in damage event, which requires
serios work. This statement is also confirmed by the comparison of the heartrate
curves of the two groups.

arted to

increase later. Which means that they will probably

Name 1. stage 2. stage 3. stage 4. stage 5. stage 6. stage
HR Lactic |HR Lactic |HR Lactic |HR Lactic |HR Lactic |HR Lactic

F.L. 115 34| 124 3,3 133 25| 141 21 ] 150 3,1| 168 4,8

B. C| 125 2,8 142 3,1 155 35| 165 35| 174 49| 182 8,5

G.S. 129 34| 142 4,6 157 9,6

T.A. 126 3,1 141 3,2 156 35| 164 37| 171 4,7 | 177 9,9

Cs.T. 130 3,3 145 3,5 162 4,7 | 182 8,9

B.G. 131 3,0 147 3,7 160 45| 184 9,2

Sz.D. 122 2,8 137 2,8 135 3,3 | 145 3,7 165 46| 185 8,8

P.L. 130 3,2 146 3,6 163 45| 186 9,5

M.Cs. 123 3,1 139 3,2 159 3,8 | 168 52| 185 8,9

D.B. 120 3,2 130 3,3 149 35| 166 37| 171 44 | 187 9,2

When evaluating the questionnaire survey, the results showed significant

differences in some points

trai

ner 6s
stated that unfortunately, in case of those who

Figure 2 - Summary Table

with regard to the interviewed colleagues. There are
those who are satisfied with their physical condition, but there are the others who
know that they should improve. It can be said that the motivation of those who
should improve is different, but the co
significant influence on them. They are not necessarily satisfied with their sport
professionalism

lleagues who excersise regularly have a

(this 1is

also work in a second job
(presumably they have a second job), that affects significantly their physical
activity in the service. Many people come to the service tired and unmotivated,
they have no desire or motivation to train even in the service.

definitely

an



Conclusions/ recommendations

To summarize, it can be concluded that as long as the interventional and damage
liquidation work of the rescue fire protection means serious physical workload for

the intervener firefighters, we must also pay special attention to the health, mental
and physical condition of our colleagues. When writing my essay, | wanted to
present and assess the physical condition of the members of my service group.

There is almost no need to justify the actuality of the research topic. Unfortu nately,
the workforce is getting older and older, there are few new installers, and more

and more dismantling colleagues (as a result significant shortages occur). The
colleagues who stay here are under increasing pressure in all areas. Of course, the

phys ical load is also increasing. We can reduce this pressure with regular physical
activity. It has been proven that sport not only has a health - preserving role, but
also has a stimulating effection in the body and in mind. It results in positive
changes in t he body, which can be felt as soon as we start the sport activity. So

we have to improve the physical condition of our colleagues, we have to monitor

this process and it is recommended to check it regularly at the local level.
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Abstract

In this presentation we would like to present the safe operation of fire cranes,

which is essential during technical rescue processes. We hope that the facts and
explanations described can help the effectiveness of the interventions to avoid
possible cran e accidents. It is considered important because there are numerous
sources of accidents when rescuing with a fire crane, which can lead to the collapse

of the fire crane, overturning, which can cause serious, life -threatening injuries to
the operating and  rescue personnel and other rescue personnel, can lead to
technical damage to the crane. However, with proper knowledge, these hazardous
situations can be avoided. Must be mentioned as an important fact that we may
have less time to organize the rescue pr ocess than with industrial cranes. Due to
this reduced time interval, the chances of accidents can increase.

Keywords : firefighting vehicles, safe use, technical condition.

Introduction

Nowadays, accidents happen every single day, the vast majority of which occur
during road traffic. Due to the rapid development of society, road transport and
transportation are taking on huge proportions, as a result of which a lot of goods
flow on motor ways and main roads. With regard to shipping, we know that most
of these goods are transported in large, robust trucks with a total weight of up to

40 tons by default.

The technical rescues of these lorries must be carried out with special devices,
technic al rescue cranes or only with their use.

Such and similar factors necessitate the use of fire truck cranes in fire interventions,
disaster management.

Methods
Application of research methods: Quantitative and Qualitative
Results

Technical conditions for lifts
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Figure 1 . - Technical conditions for lifts . Created by the Authors.

Conclusions

Instead of centralized exam centers, the creation of centralized training centers,
which are non -profit based. Introduction of interactive, skill -developing course
material during theoretical training.

Introduction of simulation exercises under controlled conditions during practical
sessions, increasing technical knowledge. Completion of career aptitude tests,
introduction of advanced level ex aminations.

Provision of individual training in case of deficiencies.
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Abstract

The Disaster Managementds Operation Control

the reports received from citizens. The staff working here often make vital
decisions within a very tight timeframe. There are many psychological aspects to

this often challenging work that are related to the conditions in which they work,

the schedule they ke  ep, and the nature of their work itself. The presentation aims

to illustrate the psychological effects on the staff working here and the potential
serious consequences. It presents a few possible solutions as well.

Keywords: Operation Control Service, psyc hological aspect, psychological risk,
Disaster Management

Introduction

It is well known that the work of firefighters is unique, and due to its uniqueness,

it often involves a stressful work environment. The staff regularly participate in
psychological sc reenings. The Operation Control staff also participate in these
screenings. The question arises what are the psychological effects affect them, and
what can we do to decrease them?

Objective

The aim of the research was to explore the psychological effects on the staff
working in the Operations Control Service. What effects result from the timeline

and working conditions and what are the effects generated by the nature of the

work itself? And an additional aim was to develop possible recommendations to

mitig ate these psychological risks.

Method

I chose the Capital Operations Control Service as the location for the research, as

both the conditions and the work there have the most possible negative
characteristics. | chose the method of induction technique for the research,
considering that | identified the possible risks based on experience. Furthermore,

| studied relevant literature on this topic.

Findings/results

The listed items are risk factors, which do not necessarily apply to everyone, but
rather indicat e that the following situations and activities carry the listed risks.

The main risk factors for operational control work are:

A High levels of stress related to the job, including psychological, traumatic, social,
and personal stress, which can often cause anxiety and depression, as well as
post -traumatic stress disorder.

Ser \



A The constant pressure to make decisions under time constraints can cause
mental and emotional strain, and downtime between events can lead to
decreased vigilance. The consequence can be bot h physical and emotional
exhaustion.

A The 12/24, 12/48 work schedule can disrupt the biological clock, disturb the
sleep cycle, and lead to sleep and personal problems. Sleep deprivation and
exhaustion can also decrease attention and concentration, which ca n lead to a
decrease in work quality and an increase in errors.

A sitting for long periods of time can cause back and neck pain, muscle weakness,
headaches, and eye fatigue, which can reduce work efficiency and quality of
life.

A The conditions related to placement can increase feelings of isolation and
professional isolation.

The listed problems can have a harmful effect on an individual's long -term mental
and physical health and can even lead to more severe psychological problems and
personal conflicts.

Conclusion/suggestion

Managing the psychological risks listed above is necessary as it is a fundamental
factor for successful long -term work. The following possible solutions are
recommended for addressing these risks:

Technological solutions: The operator s in Operation Control work with a large
amount of information at once. Computer decision support, using digital tools or
utilizing virtual tools can be useful solutions that facilitate work. Of course, these
solutions are available, but further work -impro ving developments are possible.

Communication and coordination: Adequate communication and coordination are
particularly important from the perspective of Operation Control. Proper
communication with the Emergency Response Team - both from the leadership
and the directed side - provides significant advantages, and proper coordination,
including support for the explanation of leadership decisions that affect the unit,

makes it easier to solve stressful situations.

Change in workplace location: The main advan tage is that improving the work
environment can improve the mood, health, and performance of employees.
Relocation can improve professional and professional -personal relationships
between colleagues. In addition, in the case of original location, the daily
relationship between the Operation Control and the management could improve

by moving to a joint building with the Directorate.

Mental health protection: Employers should recommend solutions that protect the

mental health of their employees, such as menta | health support, psychological
counseling, or therapy, if necessary. This option is also available, as the Capital
Disaster Management Directorate has a Psychological Service.

Training and support: Newly recruited employees need to be taught the
appropria te communication techniques and proper stress management techniques.
Proper training and support can help employees manage pressure effectively and
reduce risks. In addition, it is important that the work environment in Operation



Control is suitable for co  ncentration and decision -making, and that dispatchers
have the opportunity to take breaks and rest during work.
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Abstract

Cardiorespiratory fitness and body composition  are not only key components of

physical fitness vital in the health and wellbeing of an individual but are also critical

in work performance of first responders. This study assessed both
cardiorespiratory fitness and body composition

County, Kenya. Cardiorespiratory fithess was assessed using predicted VO amax from
the multistage shuttle run test, Body composition was assessed using Body Mass
Index and Waist to Hip Ratio. Results indicated that the mean VO omax Of the first

responders was  x334.29ml/kg/min -1, lower than the recommended level of
42ml/kg/min ! for f irefighters. The mean BMI was x325.88kg/m 2, which was in the
overweight category. The mean Waist to Hip ratio was.85 which was in the low -
risk category for cardiovascular disease. Pearson correlation identified a significant
negative correlation between V O2max and BMI (r (35) = -.40, p=.02). There was no
significant correlation between VO ovax and WHR and age, however, there was
significant positive correlation between WHR and age (r (35) = -.43, p=.01). The
study results pointed towards the need to develop and implement a fitness training
and conditioning program that will help improve the cardiorespiratory and body
composition of the first responders to the internationally recommended standards.
Additionally, since the results of this study cannot be genera lized to all the first
responders in Kenya, a similar nationwide study is necessary to allow comparisons

of data between gender and among different age categories.

Keywords:  Cardiorespiratory fitness, body composition, first responders.

Introduction

Cardiorespiratory fitness (CRF) is vital in ensuring the supply of oxygen and

nutrients to the mitochondria of skeletal muscle for energy production during

physical activity (Raghuveer et al., 2020). It is well established that poor CRF is

a strong independent predictor of cardiovascular disease (CVD) and all -cause
mortality in adults while good CRF is positively associated with cardiovascular

health, enabling participation in high intensity activities over an extended period

of time without  undue fatigue (Raghuveer, et al., 2020).

For first responders, particularly fire fighters, good CRF is crucial for their safety,

and lowers their risk of developing CVD. This is because firefighters are exposed

to extreme metabolic and cardiorespiratory st ressors in the performance of their
jobs that are recognized to exceed the actual physical or environmental hazards
(Strauss, et al., 2021). They have to work under physically strenuous situations

while wearing heavy personal protective equipment and self -contained breathing
apparatus in an attempt to limit exposure to extreme heat, low oxygen and toxic
environmental conditions, thus raising the risk of thermal injuries and hypoxia

induced altered cardiac rhythms. These factors further strain the cardiovasc ular
system (Lockie, etal.,2022 as well as increase firefighters metabolic stress as

results of the increased aerobic and anaerobic energy costs, decreased mobility,



increased perception of effort and difficulty of the fire ground tasks (Strauss,
etal.,202 1).

The recommended cardiorespiratory standard for firefighters is 12 METs ora VO 2Max
of 42ml/kg/min  -! (McKinney, etal.2021). Levels below this may limit ability to
perform full -duty tasks such as operating hose lines, carrying equipment, making

forcible entries, climbing ladder raises, crawling , searching, dragging victims or
casualties and may result in cardiovascular events or deaths. According to Ras et

al. (2023), approximately 45% of on -duty related mortalities of firefighters in the

US are due to s udden cardiac death with many of the fatalities related to
cardiovascular disease and overexertion while performing emergency duties.

Obesity has been correlated with decreased cardiorespiratory function (Nogueira

etal, 2016). Individuals with higher body mass indexes (BMIs) and lower levels of
physical fithess are more likely to experience injury while on duty and perform
poorer on work related physical tasks in comparison with fitter counterparts

whereby, for every one unit increase in BMI, risk of job d isability increases by 5%.
Additionall vy, fire fight er $hawisignicardly irgredsed o f 030. 2
risk of work related injury when compared to firefighters with BMI <27.2kg.m 2

Chizewski, Box, Keisler & Petruzzello, (2021),

The aim of this study was to assess CRF and body composition (BC) of first
responders in Murangbéa County, Kenya, Fire and
(FRMC) Department. In view of paucity of data regarding t he physical fithess levels

of first responders in Kenya, this assessment will be the basis for designing and

implementing a physical fithess and conditioning programme for the FRMC and

possibly scaled up to all 47 Fire and Disaster Management Service units in Kenya,

should the intervention program yield positive outcomes.

Objectives

The study on the FRMC was guided by the following objectives:

1. To determine their body composition

2. To determine their cardiorespiratory fitness

3. To analyze the association betw  een body composition and cardiorespiratory
fithess of the first responders

Methodology

The study used a cross -sectional analytical study design to assess BC and CRF of
37 male and female first responders with the following procedures used:

Body compositio n

Body composition was determined using Body mass Index. Weight was measured
using the Seca Robusta 813 digital scale. Height was measured using the Seca 213
Stadiometer. BMI was calculated using the following formula: BMI= weight (kg) /
[height (m)] 2

Waist and hip circumferences were measured using a Cescorf anthropometric tape
measure. Waist to hip ratio was computed in order to help determine the CVD risk
of the first responders.



CRF was determined using the 20m multistage shuttle run beep test. The beep
audio recording was played to cue the respondents to run from one cone station

to another over a distance of 20 metres. The respondent level and number of

shuttles were noted and later used to calculate the predicted VO 2max in ml/kg/min

1.

Data Analys is

Data were cleaned and coded in SPSS 20 for analysis. Descriptive statistics of
percentages, means and standard deviations were used to summarize the raw data.
Pearson product moment correlation was used to test the associations between
cardiorespiratory  fitness and body composition. The level of significance was set
at 0.05.

Results and Discussions

Distribution of Participants by Gender

83.80% of the FRMC were male, while 16.20% were females.

BMI
The results indicated that 5.4% of the first responders were underweight, 45.9%
had normal weight, 37.8% were overweight while 10.9% were obese . The

underweight first responders were males while majority of the obese first
responders were females.

Waist to Hip Ratio

Majority of the first responders (89.2%) were in the low  -risk category for
cardiovascular disease, while 5.4% were in the moderate risk and another 5.4%
in the high -risk category.

Predicted VO  2max

The results indicated that none of the first responders had a VO amax iN the excellent
and above average category: 2.7% were in good, 10.8% average, 21.6% below
average, 37.8% poor and 27% very poor categories suggesting that
cardiorespiratory fitness measured through predicted VO omax Was generally lower
than the recommended level of 42ml/kg/min -1 for firefighters. The only first
responder with a VO  2max in the good category was a male, while all the female first
responders had their VO  2max in the poor or very poor categories.

Pearson Correlation Table for BMI, WHR and VO 2Max,

There was a significant negative correlation r (35) = -.40, p=.02 between BMI and
VO2max. Suggesting that as BMI increased, there was a significant decrease in the
VO2max. Of these first responders. The results also showed a positive correlation
between WH R and age r (35) = -.43,p=.01, whereby as the age increased, the
WHR measurement also increased.

Discussions

There were fewer female first responders than males, an observation similar to
that of Hollerbach et al., (2019) and Sinden, et al, (2013) who obser ved that first



response and firefighting in particular is a male dominated career with substantial
underrepresentation of women in the service.

The reason for this is possibly the physically demanding nature of the job and the
inherent risk for injuries a nd fatalities. The first responders had a mean BMI score
of 25.88kg/m 2 indicating they were moderately overweight. Although overweight
and obesity increase the risk for CVD in the general population, the implications in
firefighters is greater. The mean BM I in the male first responders despite being
categorized as overweight, was lower than that of the females. Mean BMI in
females however was higher and comparable to what is considered as a precursor

for work related injury wh €mzewBkMIl Boxj Keisled 0 .

Petruzzello, (2021). T here was a significant association between BMI and VO 2Max
as an increase in BMI was matched by a decrease in VO amax - It is worth noting that
only one responder attained the recommended VO ovax - for a first  responder while
all the others recorded values below those of career firefighters in a study by Vicete,

Herrero and Prieto (2021) who recorded a mean VO omax Of 45.7MI/kg/min -1, in
which 60% of the firefighters had levels above the minimum standard work

eff ectively. Although there was no significant association between Waist to Hip

Ratio and BMI or VO max, in this cohort, WHR was shown to increase with age.
However, some major limitations of this study were: it focused on one County, had

a sample size of 37  first responders, and only had 6 females, thus limiting
generalizability of the results to other first responders in the other 46 Counties in

Kenya.

Conclusions

Given the low mean VO2 max O f the first responder s [
indication of poor ¢ ardiorespiratory fitness, coupled with high mean BMI scores
especially among the females, there is need to develop and implement a fitness

training and conditioning program that will help improve the CRF and BC of the

first responders. Secondly, a nationwi de study on firefighters to assess their CRF

and BC is necessary, as the findings of this study cannot be generalized to all first
responders in Kenya, to allow for comparisons of data between gender and among

different age categories.
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Abstract

Studies have been conducted to determine the parameters of electrical
conductors with different cross -sections in the event of a short circuit. Graphs of
the dependence of the electric current multiplicity on the time of the short ci rcuit
occurrence at which the insulation temperature of electrical cables with different

Cross -sections reaches the temperature of its ignition were constructed. From

the analysis of these dependencies, it follows that, depending on the multiplicity

of the electric current during a short circuit, electric cables with copper
conductors heat up faster than electric cables with aluminum conductors of the
same cross section, which is associated with higher permissible currents for
conductors with copper conduct ors. Itis determined that even at small multiples
of the short -circuit current, the insulation of electrical wiring can ignite. The
minimum values of the parameters of electrical conductors at which, in the event

of a short circuit in an electrical networ k with a faulty protection device, their
insulation may ignite, which will lead to a fire, are determined.

Keywords:  temperature of electric cable, short circuit, multiplicity of electric
current

Introduction

A properly designed and properly installed electrical network does not guarantee
the exclusion of the possibility of emergencies leading to unacceptable overheating

of electrical cables in the event of a short circuit.

The duration of a short circuit is usually tenths of a second and, as an exception,
can reach several seconds. During this short period of time, the heat generated is

so great that the temperature of the conductors exceeds the limits set for normal
operation. The heating process stops when the damaged part of the system is
automatically disconnected, after which a relatively slow cooling process takes
place. Even ashort -term increase in the temperature of conductors during a short
circuit can lead to softening and melting of the metal, burning of insulation,
destruction of ¢ ontacts, and other damage. To ensure reliable operation of the
electrical system, it is necessary to prevent such damage, which is achieved by
selecting the appropriate size of conductive parts and, if possible, by quickly
automatically shutting down damag ed circuits. The property of a conductor to
withstand the short  -term thermal effects of a short - circuit current without damage
is called thermal resistance. The criterion for thermal resistance is the end
temperature, which is limited by the mechanical str ength of the metals and the
resistance to heat of the insulation.

The permissible end temperatures of conductors have been established on the
basis of experience and are given in [1]. They are higher than the permissible
temperatures during normal operati on, since changes in the mechanical properties
of metals and insulation wear are determined not only by temperature but also by

the duration of heating, which is short under the conditions under consideration.

The magnitude of the electric current during a short circuit can vary in a large
range. In [1], the values of electric current are not given, when passing through

an electric conductor, the ignition of its insulation can occur, which will cause a



fire. In [2], studies of molten parts of copper conduct ors formed as a result of
sparking of the wiring during a short circuit are presented. The results of the

research show that the analysis of these particles allows us to make assumptions

about the characteristics of electrical conductors during a short cir cuit, the
conditions and scenario of fire.

Paper [3] presents research on determining the temperature of sparks that can be

formed in electrical conductors during a short circuit. In the study, the temperature

of sparks was determined for different materi als of conductor cores and their
height. It was determined that an electric spark formed under the ceiling at a

height of 10 m can cause the ignition of paper, rubber and plastic on the floor of

this room. In [4], the results of experimental studies are pr esented, which show
that electrical sparks generated by a short circuit in a 220 V electrical network can

lead to the combustion of cotton, paper and polyurethane foam. At the same time,
the studies do not consider the possibility of ignition of the insula tion of electrical

conductors as a result of a short circuit and the parameters under which this is

possible. Thus, the unresolved part of the problem under consideration is the
determination of the parameters of electrical conductors when they are heated due
to a short circuit.

Objective

The aim of the work is to determine the time when the temperature of an electrical
conductor reaches the ignition temperature of its insulation in the event of a short
circuit in an electrical network with a faulty protection device.

Method

To achieve this goal, the methods of solving the equations of mathematical physics
and the use of mathematical software in the Maple environment were used.

Findings/results

The calculation of the temperature of electrical cond uctors at a short circuit was

carried out for AVVGA and AAVVGA el ectrical c a
consists of a copper conductor, polyvinyl chloride (hereinafter PVC) insulation and

a PVC sheat h, and the AAVVGA cable ctwP¥YCsts of

insulation and a PVC sheath. The initial temperature of the cable before short

circuit is 55 3 . This temperature corresponds to the operating current carried by

the cable before the occurrence of a short circuit of the order of the maximum

permiss ible continuous current at an ambient temperature of 25 -30 seconds.

The amount of electric current during a short circuit can vary in the range of (2,5

60 18)In . The nominal values of the cur13¥6nt were
[1]. The short  -circuit time is equal to the time of operation of the protection device.

The melting point of PVC insulation can vary fr
the manufacturer and its manufacturing methods. In the calculations, we will

assume the worst case, when the mel ting point of the insulation
If the protective device is in a faulty state, the duration of a short circuit can be

tens of seconds. The ignition temperature of P
temperature of the electric cable insulation to reach the temperature of the electric

core depends on its time constant.
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Pic ture 1 - Dependence of the electric current multiplicity of fVVGO conductors on
time: 1 - conductor cross section 10 | | :2 - conductor cross section6 | 1 :3 -
conductor cross section4 | | :4 - conductor cross section 2.5 i I :5 - conductor
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The value of the insulation heating time constant depends on the type of wiring,

material, conductor cross  -section and insulation and is determined by experiment.

The temperature of the insulation can reach a t
circuit duration is at least 5 seconds. With such a short circuit duration, the cable

insulation has time to heat up to this temperature.
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Pic ture 2 - Dependence of the electric current multiplicity of AAVVGO conductors
ontime: 1 - conductor cross section10 | | :2 - conductor cross secton6 | | :
3 - conductor cross section4 | | :4 - conductor cross section 2.5 [

The calculation of the parameters of an electrical conductor during a short circuit

is based on the assumption that heat is retained inside the current -carrying
element during the short circuit, i.e., adiabatic heating occurs. However, during a

short circu it, heat is transferred to adjacent materials and must be taken into



account.
The temperature of the current -carrying cores of an electrical conductor during a
short circuit can be determined from the expression

4 4 1 Aogp— -3 1)

where 4 - is the initial temperature of the current -carrying core of the electrical

c o n d u c t-agthe ingerse of the temperature coefficient of resistance, t - isthe
duration of the short circuit, K - is a constant depending on the material of the
current -carryi ng core, S - is the cross -sectional area of the current -carrying core,
and ) is the electric current during a short circuit calculated on the basis of the

adiabatic heating process.

The multiplicity of the electric current flowing in the
is described by the expression:

conductor during a short circuit

—_— (@)

According to formula (2) the dependences of the short -circuit current multiplicity
for AVVGA and AAVVGAHA el ect r i c-sectersloretise ti wing ab
which the insulation temperature of these
which are presented in pic. 1 and pic. 2, respectively.

From the analysis of the dependencies presented in pic. 1 and pic. 2, the minimum
time for the insulation temper ature of an electric cable to reach its ignition
temperature was determined, and the results are presented in table. 1.

Table 1 - Minimum time for electric cable insulation to reach the ignition
temperature.
0AVVGO
SH | 2,5 4,0 6,0 10,0
t,s 6,5 6,8 7,6 8,8
o0VVG 0
SH | 1,5 2,5 4,0 6,0 10,0
t,s 5,5 5,8 6,0 6,6 7,6

It should be noted that the results presented in table 1 were calculated at a short -

circuit current multiplicity of N=18.

Conclusion/suggestions

The current regulatory document does not provide a methodology for determining
the temperature of electrical conductors, but only the nominal values of the electric
current at which the temperature of the conductor is permissible, so it is impossible
to de termine the critical values of the electric current at which the temperature of

di ffel

cabl

es



the insulation of electrical conductors will reach its ignition temperature, which can

lead to a fire. According to the results of the study, it is possible to estimate the

possibility of fire formation during emergency modes of operation of electrical
networks for conductors of VVG grades with cross -sections from 1.5 to 10 i
and AAVVGO wsettibnsfooma.5tel10 1 i

As aresult of the study, the parameters of electri cal cables of the AVVGO
brands with different cross -sections were determined in the event of a short circuit
in the electrical network.

From the analysis of the dependencies presented in pic. 1 and pic. 2, it is possible

to determine the time o  f fire occurrence due to the ignition of electrical wiring
during a short circuit. From the analysis of these dependencies, it follows that even

at small multiples of the short - circuit current, the insulation of electrical wiring can
ignite. From the resul  ts given in table. 1, it can be concluded that the larger the
cross -section of the current  -carrying core of an electric cable, the longer it will
take to heat up, with the same values of the multiplicity of electric current in a
short circuit. This is due to the fact that the permissible values of electric current
for electric cables with copper conductors exceed the permissible current values
for cables with aluminum conductors.

The values of the minimum time for reaching the temperature of electric cable s of

the AVVGA and AAVVGHA br andssecwiitohn sdiufpf etroe n5t0 Oc r0G,s
the minimum ignition temperature of PVC insulation, were determined and

presented in the form of a table. The dependences of the electric current

multiplicity of electric cables of AVVGA b rsactiothssof vbj 250M4.0cr os s

6.0,and 100 i I and AAVVGAHA br an dsctioms df &5, £0, &0 and
10.0 | | ontime were constructed. It was determined that in the event of a short
circuit in an electrical network with a faulty short  -circuit protection device with an

electric current multiplicity of 1/ln=18, the maximum time of ignition of the
insulation of the studied electrical cables would be 8.8 seconds.
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Abstract

In our research, we will present the work of the diving service and the fire diving
service, as well as statistics on water damage. We will describe the basic rules of
water rescue, the dangers of the w aters, proper instructor communication,
teaching methods and the role of disaster management in education. We will
discuss the preparation process and the results of the research, and finally we will
summarize the experiences of the thesis.

Keywords : Water rescue, education, diving service, assistance.
Introduction

In our research we will present the place and role of the topic in disaster
management, our research objectives, its preparation, our chosen research
methods. We will describe the results of my r esearch, including the students'
knowledge levels before and after the research, the effectiveness of the teaching
methods used, and finally we will summarise our experiences during our research.

During our work, we have often found that witnesses and victims of water
accidents are not aware of the dangers waters and the basic rules of water rescue.

During our research, we examined the diving service's injury records for the past

5 years up to August 2022, with a total of 92 deaths. By examining the
circumstances of the accidents, we found that this fatality rate could be reduced

by 42.5% if the person involved in the accident followed the rules of swimming,

wore a life jacket when using water sports equipment, or if bystanders at the scene
provided pro fessional assistance when they saw a drowning person. This fatality

rate may seem high, but effective lifesaving in the diving service is rare, because

by the time divers arrive on the scene and are ready to rescue, the accident has

usually already ended i n tragedy. In case of a person in distress in the water,
rapid intervention is the most important thing, so lifesaving may be carried out by

those on the scene, who are usually not professionals, do not have the necessary
knowledge to rescue from the wate r and without this knowledge can easily put
themselves in danger. The best way to learn about water rescue is in schools,
where they can learn about the equipment needed for water rescue, the rules of

water rescue and the dangers of water in a controlled ¢ lassroom setting. A total of
113 students took part in our research, 96.5% of whom had learned to swim in a

school setting, but only 6.2% of whom had ever taken a lifeguarding course. In

2022, the diving service was also involved in the search for 3 minors who lost their
lives while swimming in a restricted area, so this year shows how important it is

to teach students about the dangers of water and how to help their peers or even
themselves in an emergency.

Objectives

The primary objective of our research is to assess the level of knowledge and
personal attitudes of students towards water rescue, thus highlighting the need to
introduce water rescue education in the National Curriculum. In order to provide
effective educ ation, it is necessary to arouse students' interest in the subject, and
therefore it is necessary to find the most effective teaching method: the aim of our



thesis is to determine which teaching methods are the most effective in acquiring
knowledge, and th us to provide students with an appropriate ratio of theoretical
and practical instruction. The main aim of our research is therefore to monitor the
development of young people and to use the results to justify the introduction of

a system of teaching lifeg  uarding.

Methods

We started our research with a preliminary survey, based on the results of which,

we prepared a lecture, which we gave to the students in 4 lessons, and then we
conducted a follow -up survey to assess their progress. We used 4 different
tea ching methods: lecture, demonstration, discussion and project work. During

the teacher lecture, the students listened to a slide presentation with a series of

slides from me, in which the students learned about the dangers of water, ways to

help and water rescue equipment. To illustrate, we made educational videos which

were shown in class. From these videos, the students learned about the importance

of wearing a life jacket correctly, the use of a life horseshoe and different water

rescue techniques. Dur ing the discussion, the students were able to try out the
tools provided in the lesson, such as life jackets, life horseshoes, life rings and

drum bags. The students asked questions about them, which we discussed
together. During the project work they took partin a pre -made online quiz game,
which could be solved in groups or individually.

The questionnaires for the survey were filled in on paper by the students, which

we also had written up before and after the lecture in a classroom session. We
mainly us ed closed questions in the test because they were easier to evaluate and

in order to determine the effectiveness of the teaching methods, we grouped the
guestions according to what was learned during the method. We started the pre
guestionnaire with an att  itude test to see how the gender of the students, their
sporting habits or the number of siblings they had influenced their willingness to

help, followed by an 18  -question test which they were also asked to answer in the
post -test. In the follow -up questio nnaire, the attitude test was replaced by a
feedback questionnaire in which students could write down their opinions about
education.

Findings/Results

The results of the preliminary questionnaire showed that students are
overconfident. They rate their swim ming skills highly, with 76.1% of them saying
they can swim well or very well. Their willingness to help is high, 78.7% would

help a person in trouble in the water and 58.1% of those using water sports
equipment do not wear life jackets. There were also di fferences in their personal
attitudes, with men, those with siblings and those playing team sports being more

likely to choose direct assistance. Figure 1. also shows that despite the
overconfidence in choosing how to help, the majority of students, 57.5%, would
prefer to look for a person more experienced in water rescue if they saw a person

in distress, but a high percentage of students said they would swim to a drowning
person, so despite never having attended a water rescue course and never having
had t heir water rescue skills assessed, they think that their swimming ability alone

is sufficient to rescue a drowning person. The results show that the students are
not aware of the dangers of water, they know incorrectly recorded signs of a
drowning person, they know some of the water rescue equipment and none of its



use. Examining the answers, it can be concluded that they could easily put
themselves in danger with their existing knowledge of water rescue.

During the presentation, the students showed great interest in the topic, asked
many questions and actively participated in trying out the tools. The most activity
was shown during the project work, with some classes asking for a repeat of the
quiz despite being prompted. The project work was not evaluated by the
guestionnaires, as the quiz game was created from what was learned in class.

Method of assistance

swim there
look for a tool

Figure 1: Students' choice of assistance

The results of the post  -questionnaire showed a big improvement compared to the
preliminary knowledge level. As a result of the presentations, the willingness of
students to wear life jackets has changed: 18.5% more of those who use water

sports equipment will now wear life jackets. Figure 2 shows that a higher
percentage of students would choose direct assistance following traini ng.

Method of assistance
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The number of people who would choose indirect assistance has decreased by 11.7%
and, more importantly, the number of people who would swim to the person in
distress has decreased by 12.7%.

The results of the test show an improvement of 65.4% on the question on water
hazards, with students knowing the external signs of a drowning person but still
not being able to distinguish between direct and indirect assistance. A broader
understanding of  water rescue equipment has been achieved and they know the
function of a life jacket and the basic rules of rescue from water.

In Table no. 1 we have listed the proportion of good answers to the test g

assig Teachersb Observation Discussion
nmen
t before after before after before after
1. 15,9 81,3 % 24,8 % 43,9 % 90,3 % 99,1 %
%
2. 15 % 62,6 % 41,6 % 91,6 % 96,5 % 99,1 %
3. 28,3 37,4 % 20,4 % 96,3 % 80,5 % 95,3 %
%
4. 30,9 93 % 73,5 % 93,5 % 96,5 % 99,1 %
%
5. 18,6 86,9 % 94,7 % 91,6 % 17,7 % 92,5 %
%
6. - - 58,4 % 90,7 % 30,1 % 98,1 %
Table 1 - Percentage of good answers to the exercises

uestions.

The first column shows the teacher presentation, the second the demonstration
and the third the discussion set of questions. The questions for the teacher
presentation were quite difficult, with low percentages of students achieving a
good score before the presentation. We did not record the result for question 6,
which was an open question "list 3 tools that can be found on the waterfront and
used for water rescue”. The important message of my lecture was that anything

can be a water rescue tool that can be used to rescue a person in distress, so the
students could not actually give a wrong answer to this question, but the lecture
changed their thinking and they preferred to choose tools that could be easily
found on the waterfront, but they did n ot consider it so important that the object
had buoyancy.

The only drop in the proportion of good answers to the visualization questions is
visible. The question was "can a person NOT panicking in the water assist in a
rescue?". During our presentation we repeatedly highlighted that a person who is
drowning will not help, they will be fighting for their life, so if we do not approach

it professionally we could be pushed underwater. However, during the instructional
videos, we emphasised during the rescue te chnigues demonstrated that they are
applicable when the person in distress is not panicking, but simply needs help to

swim out. In future lessons, more emphasis should be placed on teaching students



to distinguish between panicke

guestions proved to be easy, with the students achieving the best results in this

group of questions.

presentation and 28.6% by both the demonstration and the discussion. The proj
work as we mentioned was not assessed by the questionnaires so it is not
comparable with the other 3 results, however the class that asked to repeat the
exercise showed a 10% improvement on the first quiz and it is important to

highlight that this teac

information they have been taught in class and is therefore an important part of
their education. In order to determine the most effective teaching method, it was

not sufficient to take into accoun

guestions and averaging with progress, demonstration was found to be the most
effective teaching method, so the greatest emphasis in curriculum design should
be on practical demonstration.

Conclusions/suggest ions

Feedback from the students shows that they are interested in water rescue, would
like to learn about it in the classroom and even take part in practical training. The
research results show that great progress can be achieved through education even
in such a small number of lessons. In the future, it would be worthwhile to examine
what progress can be achieved by supplementing practical training and at what
intervals it is necessary to repeat the training and to refresh the information. The
teaching of water rescue skills to students is necessary, and could be done without
increasing the number of lessons, by integrating it into the physical education and
swimming lessons, but it requires the training of students of physical education,

because, as res earch has already shown, their knowledge is also lacking. During

the preparation and training period, external lecturers and lifeguard instructors
could help to impart knowledge. The results show how much the students have

changed their mindsets about lif

and provide professional, safe assistance, the education has saved not only the life
of the person being rescued, but also the life of the rescuer.
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Abstract

Forest fires and plant cover are serious natural hazards that inflict economic loss,
human mortality, and environmental damage. The globe has experienced a rise

in frequency intensity and frequency in recent years. Real -time fire monitoring
has always been a major challenge in protecting forests and crops, especially in
the huge area, where late monitoring often leads to huge financial losses and

may be human losses. Therefore, the goal of the vegetation industry is the
prevention and control of forest fires, early detection and early rescue.
Technological advances in  drones, remote sensing and information processing

have made it possible to analyze images in real time, allowing the use of aerial

images of huge forests to detect fires. This is in addition to the ability of this

modern technology to detect the gases emi tted from these fires and monitor
their movement to alert decision makers to take warning and rescue operations.

In this research, the process of using a drone for the first time in Nineveh
Governorate in Iraq to help the Civil Defense Forces in fighting a big forest fire
in real time is discussed. GIS software and satellite data, along with drone data,

were used to analyze fire to help deduce the area and fire direction. The resulting

losses were also counted to estimating the amount of trees that will be replaced
to revive the lost forest area.

Keywords:  UAVs, Wildfire, Forest fire detecting, Forest fire monitoring, Remote
Sensing, Firefighters.

Introduction

Due to their fast maneuverability, extended operating range, and improved

personnel safety, unma nned aerial vehicles (UAVS) with vision -based systems
have great potential to monitor and control vegetation fires whether they are

field crops or dense forests[1,2]. Over the past decade, drone -based field crop
and forest firefighting technology has shown promising and increasing results

[3]. In rural and protected areas, wild and agricultural land fires pose a serious

risk. Because of their tendency to spread rapidly, burning large areas of the
country and getting close to cities and urban areas, these la nds are difficult to
control and mitigate [4]. Wilderness areas have a significant negative impact on

the economy, environment and climate [5]. In our country, Iraq, a lot of fires

occur on field crops and even on some forests, which requires the use of mo dern
methods such drones to combat them and reduce their effects and risks[6]. For
example, fires occur in the Mosul city/Nineveh Government in agricultural lands

almost annually, especially when the maturity of these crops, including wheat

and barley, app roaches. In 2019, fires occurred in the northwest of the Mosul

city in 13 areas in agricultural field at the same time, Figure 1, which made the
firefighting teams unable to control these fires and the displacement of more

than 600 families, a large number of nearby residents, as a result of the spread

of thick smoke in their areas. During the 48 hours, the fires engulfed four villages

in the districts of Mosul, reaching the outskirts of the city of Mosul; what
prompted the Iraqgi army security forces to ann ounce the general mobilization of
its forces to support the civil teams in extinguishing the fires.


https://www.sciencedirect.com/science/article/pii/S0140366419308655
https://www.sciencedirect.com/science/article/pii/S0140366419308655
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- Fires occurred in the northwest of the Mosul city in 13 areas at the
same time in crop fields.

Figure 1

Another example occurred in Mosul city, which was the burning of parts of the
Mosul forest occurred on 9/6/2022, which extended to burn more than 6.5
hectares . Civil Defense sources stated that 13 fire brigades and 16 specialized
fire trucks participated in extinguishing this huge fire, in addition to 9 tank cars
from the Water Directorate and 16 tank cars from the Sanitation Directorate of
Nineveh Governorate.

Objective

In this research, the process of using a drone for the first time in Nineveh
Governorate in Iraq to help the Civil Defense Forces in fighting a big forest fire
in real time occurred in Mosul forest on 9/6/2022 is discussed. GIS software and
satellite data, along with drone data, were used to analyze the fire to help deduce
the area and direction of the fire. The resulting losses were also counted to
estimating the amount of trees that will be replaced to revive the lost forest area.

Methods

A DJI Mavic3 d rone was used on the day of the fire to provide the Civil

Defense Forces with information such as the extent of the fire, its spread, and

any directions, which helped in limiting the area of the fire and determining its

area. After the fire, the available information was analyzed and drone images
with a ground resolution of 10 cm were used for the area taken before the fire
occurred with Landsat satellite images and ArcMap 10.3 software to analyze the

data and get useful information such as conclude the pe rimeter and area of the
fire - affected area accurately.

Results

Figure 2 showed the drone image taken for the Mosul city forest fires which led

to the burning of trees of different types such as pine, elm, eucalyptus, and
asparagus, carpenter, and rice. S imple drones were used for the purpose of
determining the direction of the fire and limiting its areas and providing officials

with this information to take the appropriate decision in combating it and
determining its damage. Also, drone images were used f or the post -fire phase
to limit the damage and direct the cadres to clean and rehabilitate the area.



Figure 2 - Using Drones in the Mosul city forest fires. Officials were provided
with information to take the appropriate decision in fighting the fire and
determine its damages,(9/Jun/2022).

Figure 3 shows drone image with ground resolution accuracy of 10 cm for th
study area, on which the fire area is defined by a polygon, which was calculated
from ArcMap Program and amounted to 6.5 hectares. Compared with Figure 4,
which represents Landsat satellite images with a ground resolution of 30 m, the
drone image has the advantage in eliciting information. For example, it is
possible to deduce the number of burnt trees from the drone image, unlike the
satellite images. If the distance between the two eucalyptus trees is 3 meters,
this means that the burned area accommodat es approximately 7,000 trees.



Figure 3: Drone Image for the fire study area, (10 cm Resolution).

A B C
Figure 4: Satellite Images (30m Resolution). A: Landsat 9 Band4 (7 -62022)
before the fire. B: Landsat 8 Band4 (15 -6-2022) after the fire. C: Color
composite between 3 Landsat 8 Satellite bands.
Conclusion
For the first time in Mosul Governorate, drones have been used to help fight a
forest fire. Through the inclined aerial photographs captured by the drone during
the fire and compared with the high -resolution vertical drone images, we were
able to identify the burned area and find its area. It was also p ossible to find the

direction of the wind that could be fixed on the map, as well as from the
calculations of the area covered by one tree, it was possible to predict the
number of trees that burned and what is the number of trees that can be
replaced. The reis no doubt that satellite data has more comprehensive coverage
and multiple spectral discrimination, but the discriminatory power of this data
does not enable us to monitor such incidents with high accuracy, which made
relying on drones more successful in verifying these cases, especially within
cities.

Finally, officials in the Civil Defense Directorates in Iraq should use and develop
their capabilities with regard to the use of drone technology to predict fires and
assist in the management and contro | of firefighting operations.
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Abstract

The people involved in the firefighting process, be they managers or subordinates,

are constantly forced to make decisions and need divided attention due to the
complex tasks. Valuable information is mostly in the possession of the manager,

he evaluates it and makes his decisions based on it. During the interventions, due

to the physical strain, their body temperature rises, the consequence of the rise in
temperature is the deterioration of the ability to concentrate and loss of
information. My goal is to demonstrate with figures what this means during a
firefighting intervention. | use the appropriate Pieron test to measure the ability

to concentrate. In my research, | use the results of my non -representative survey.
Keywords : firefighter, Pieron test, heat stress, de cision -making, physical stress

Since most of the tasks performed by firefighters require the use of personal
protective equipment, which inhibits normal thermoregulation during exercise,
uncompensable heat stress occurs. Every day, firefighters have to ma ke decisions
that require them to choose between several alternatives and ultimately arrive at

an optimal decision. [1] According to research, people use two systems: simple

and complex decision -making. [2] More specifically, "fast" decisions are automatic ,
based on known patterns. The other is the "slow" form of decision -making, which
requires more effort and focus and is therefore more analytical. [3] The application

of "fast" and "slow" decisions can also be observed in real situations during
firefightin g or technical rescue. A more routine firefighter primarily relies on

"quick" decisions during intervention and control, since the few unknown situations

do not require "slow", more complex thinking. One factor that can threaten to keep

events under contro | is stress. [4] Heat stress has a particularly harmful effect on

good situational awareness. [5] The performance response to thermal (heat)

stress shows that heat stress can cause interventionists to reallocate attentional
resources to assess the thermal state and compensate for it. All of this affects and
reduces the ability to process information related to the task [6]. In my research,

| use the results of my non -representative survey. One volunteer firefighter from

the intervention staff will take part in the survey. | would like to verify my findings

based on my own experiences with the results of outside firefighters who are not

familiar with the test method for the loss of attention that | experienced.

Using the Pieron test, it is possible to quantif y the decrease in mental focus as a
result of the increase in core temperature and heat stress. The tested person
completes the test in a state of rest at normal temperature (Al) and in a state

exposed to increased physical and thermal stress (elevated bod y temperature),
wearing firefighter's protective clothing (A2). During the stress test, the protective

clothing and breathing apparatus added 19.2 kilograms of extra weight, so the

total weight at the time of the test was 116 kilograms. In the case of the examined
firefighter, this extra weight means that he was carrying 19.83% more weight than

his own body weight during the treadmill test. In the first step, the measurement

was carried out in a state of rest, without any kind of load, and in the second ste p,
in full protective equipment, with increased physical stress. Simulating vigorous

work, he ran on a treadmill for fifteen minutes, thanks to which a continuous rise



in the body's core temperature could be measured. | recorded the starting state,
which ¢ an be considered as a starting point, in a table. | set the duration of the
load at fifteen minutes because the first few minutes can be decisive during
interventions, during which increased control and attention are needed. | divided

the measurement into three 5 -minute sections, during which | measured the
subject's body temperature, heart rate and blood oxygen level. As the load
gradually increased, the evaporation on the skin surface increased significantly, so

the measured value is not always completely accurate. In this case, the
temperature measured on the skin surface differs by 0.5 degrees Celsius from the
internal core temperature in a negative direction, so 0.5 degrees Celsius was added

to the value measured with the digital thermometer.

Table 1 - Prepared by the author

Time Speed Temperature Pulse VO2
Initial state 0 km/h 36.7 75 98
5.min 7.7 km/h 36.8 103 98
10.min 10-12 km/h 36.9 134 98
15.min 12-16 km/h 37.9 146 98
In the second step, the attention test followed, which contains a total of 400 signs

in 20 lines. 4 separate signs are given, these must be distinguished from the others

and marked. The second test sheet contains 40 figures per row (1,600 in total),

10 of which match the two symbols to be selected. For this me asurement, the
examined person also had 3 minutes at his disposal. Thus, a total of 6 minutes

were available to fill in the two similar pages without a break. This unit of time is

roughly equivalent to the time it takes an experienced firefighter to change

breathing cylinder. During this time, you must be able to select the important ones

from the flood of impulses and information, and concentrate and reflect on them.

Table 2 - Prepared by the author

Pieron test First test Second test Summarization Hit in %
sheet sheet

Rest state 100/99 80/64 180/163 90%

ifAlO 99% 80% 90%

Load state 100/84 80/52 180/136 75%

"A2" 84% 65% 75%

Analyzing the data in the table, it can be concluded that there are significant
differences between the state of rest and the state of stress. In my opinion, the
number of correctly marked figures corresponds to the processed and recorded
information, and the number of hits shows the ratio, which is the difference
between the two states. In this case, compared to the achi evable maximum, the
deviation is 25% in the negative direction, if we take it as 100%. If the results of

the first completed test are defined as 100%, then the difference is 15%. This can

also mean that we can only properly concentrate on 136 of the 180 im pulses that
hit us during work. After the two types of measurements (Al -A2), a combined
diagram can be used to trace the decrease in mental performance as a result of

the increase in body temperature and heart rate.
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Abstract

Fire incidents have been a part of our lives since we discovered the fire. | think as
long as the human factor is there , it will be fire -related damages, so the most
important thing is to respond appropriately to these damages. One of the most

dangerous fire type is forest fire. There is bad visibility a nd difficult accessibility at
this type of fire, so you need to get more, p recise, and exact information about

the fire. In the discovery phase the most effective way to get information is to

using drones. | am fascinated by the world of aviation and airplanes , since | was
a child, and nowdays the most used airplane types are those that fly without a
pilot. |decided onth is topic because | come from a county, where forest fires are
very common. In most counties, these forests do not form large contiguous areas

like in this county , b ecause here, we can speak about continuous fo rest areas .
Those contiguous forest areas has mixed tree species, so the natural and man -

made fires here can be extremely dangerous and unpredictable , which makes the
firefighters job harder, and more riskier. In my project, | would like to help the
work o fthe firefighters, ask for their opinion and turn the attention for the possible
application of drones, and their usage, and prove that if we use them, we could

eliminate minor errors and ensure faster and more precise work.
Keywords:  Unmanned Aerial Vehi cle (UAV), Unmanned Aer ial System (UAS),
forest fire, d rone usage, survey

Objective

My goal was to find out that is there any need for drone usage, and if there is,
then in which case s would it be necessary. | al so wanted know wha
firefight epmioncaboetwhé wpic, and wanted to earn at least 1% of the
firefighters, which means around 50 -60 filler. My main method was survey. This
survey was made in Google forms. This is very easy was to make survey, and
share with the fillers.

Methods

I anal ysed the relevant national and international literatures in the topic. | have
also created a survey and asked the firefighters experiences. | illustrated the
results in several figures.

Results

After the data analyses it become clear according to the firefighter opinion that the
drone usage has sense in som many different accidents. Of all 30 classification
guestions | received 26 where the rating was 5 grade on higher in a 10 skale. This
means 8 6,6% of the firefighters think that the drone usage is rather useful in
almost every case. | received the biggest value for those questions where human
life could be highly risked.

Those were:

1 Interventions in the present of dangerous substances
1 Intervent ions in case of large forest fires
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1 Interventions in the presence of nuclear facilities and nuclear material
1 Interventions in case of damaged gas lines.

How useful is the usage of drones in case of wildfires?

34 (65,4%)

3 (5,8%) 4 (7.7%) 3 (5,8%) 4 (T.7%)

0 (0%) 2 (3.8%) 1(1,9%) 0 (0%) 1(1.9%)
0 I
L 2 3 4 5 [+ 7 8 a
Figure 1 T Application of drones in case of wildfires. Created by the
Author.
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Abstract

Professional and volunteer firefighters need to have a high level of competence in

order to deal with firefighting incidents. In order to acquire professional practical
knowledge, practice -oriented training is needed. A disadvantage is that firefighters
only encounter with stressed woodcutters in case of interventions, otherwise they

cannot practice the cutting techniques. One of the Authors created a structure that
simulates the mechanical stress of the wooden parts. The structure may have
several functions in the future. Based on the experiments, a new cutting
technology can be created for the safer intervention.

Keywords : interventions, mechanical stress of wooden parts, cutting technique

Introduction

Based on previous research, the authors determined that the number of rescue
operations is increasing in relation to the number of firefigh ting [1]. The number
of storm damages within technical rescues is high. It has been shown that the use

of a rescue saw is minimal compared to a power saw, presumably because of its

specific application. It was observed that the use of power saws increased in
parallel with the increase in the number of tree falls incidents. During a tree fall or
storm damage, the parts of the tree are under tension. Their removal requires

special knowledge and cutting technology. It is a problemthat firefighters only
encount er with stressed woodcutters in case of interventions, otherwise they

cannot practice the cutting techniques. The authors' research found that the use

of a structure simulating the stress of wooden parts could be effective in case of

fire interventions.  This would provide a high level of preparedness in the field of
practical training [2] [3] [4].

8000

4000
2000
2014 2015 2016 2017

Figure1l T Montage: left side - type of incident and classification by
intervention, right side -type of damage. Created: J:-zsef



Demonstra tion of a structure simulating the tension of wooden
parts

The construction of the structure required an extensive design work. The primary
concern is to ensure that it performs its function in a professional manner, while

offering maximum usability. The design work was followed by the physical
implementation of the structure. At the moment, the experimental process is being
prepared.

Y T —_

Picturel -Structure simulating the tension of woode
Zsol t Ker s 8k, Bal at onszabadi 2023. 04.

In Picture 1, we can see the device in use. On the left side we can see the hydraulic
tensioning unit, which cQ@nrhebaedtisphe lsydraulicanitmrd 360 A .
fixing the wood.

Figure 2 - Montage of a structure simulating the tension of wooden parts.
Created by: Kers8k J-zsef Zsolt, Bal atonsza

The left side of the montage shows the structure from a different angle, while the
right side shows t he 3 6 0 Atensiotipguwit, ahb Imanuah y dr aul i c






