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PRriHoVOR // PREFACE

SLOVO NA UVOD NA CASOPISU/FOREWORD

Vazeni Gitatelia,

s prichodom babieho leta v oktobri 2017 sme pre Vas na Katedre
protipoziarnej ochrany Drevarskej fakulty Technickej univerzity vo
Zvolene pripravili dvadsiate druhé €islo vedecko-odborného ¢asopi-
su Delta.

Predchadzajlice Cislo sa nieslo v znameni oslav dvadsiate-
ho vyroCia zaloZenia Katedry protipoZiarnej ochrany DF TUZVO.
Po prvykrat sme ho koncipovali ako dvojjazycné, prispevky vo vset-
kych rubrikach boli publikované v slovenskom aj anglickom jazyku.
Casopis sme distribuovali prostrednictvom Ugastnikov konferencie
do Australie, Ciny, Srbska, Polska, Madarska, Ciech a samozrejme
medzi nasich spolupracovnikov z akademického prostredia a praxe,
najma HaZZ, na Slovensku. Clanky a informécie uvedené v &isle 21
mali velmi priaznivy ohlas doma aj v zahranici. Preto sme sa rozhodli,
Ze v nastupenom trende budeme pokracovat takym spdsobom, Ze
vSetky prispevky, ktoré vyberie redakénd rada a prisne postdia opo-
nenti, budd aj nadalej uverejiované dvojjazyéne, v narodnom jazyku
autora a v anglickom jazyku. Tymto spdsobom pribliZzime najnovsie
inform&cie a vysledky vedeckého vyskumu pre Sirsi okruh Citatelov.
Predpokladame, Ze tym st¢asne zvySime aj poCet prispievatelov.

A ¢o sme si pre Vas pripravili v tomto ¢isle?

V Casti Vedecké a odborné ¢lanky su zaradené Styri recenzova-
né prispevky. Autor prvého je na$ spolupracovnik z Ciny, profesor
Jinheng Xu. Témou prispevku je vyuZitie vysledkov z konického ka-
lorimetra na predikciu parametrov poZiaru. Druhy prispevok bol spra-
covany na Drevarskej fakulte TUZVO. Autori sa zaoberaju moznos-
tami vyuZitia spektroskopie vo viditelnej a infradervenej oblasti pre
popis fazy rozvoja poziaru. Témou tretieho prispevku z Technickej
univerzity v KoSiciach je analyza rizik a bezpeénostné pravidia pre
prevéadzkovanie poziarnych vytahov. Stvrty prispevok s témou pre-
hfadu vyuZitia bezpilotnych systémov v zachranarskej ¢innosti je vy-
sledkom spolupréce nasich kolegov s Narodnou univerzitou verejnej
spravy v Madarsku a s odbornikmi z JuZnej Afriky.

Na Katedre protipoZiarnej ochrany mame novu docentku,
doc. Ing. Andreu Majlingovd, PhD. Preto sme v Casti Predstavuje-
me Vam priniesli jej profil. Vyznamnym prispevkom v tejto rubrike
je informdcia 0 Hasi¢skom a zachrannom zbore pri prilezitosti oslav
vyrocia jeho zaloZenia.

Dear readers,

With the arrival of the Indian summer in October 2017, we have pre-
pared, at the Department of Fire Protection of the Faculty of Wood
Sciences and Technology at the Technical University in Zvolen, the
twenty-second number of the scientific and professional journal Delta
for you.

The previous number was focused to the celebration of the
twentieth anniversary of the establishment of the Department of Fire
Protection at the Faculty of Wood Sciences and Technology of the
Technical University in Zvolen. For the first time, we designed it as
bilingual, the contributions in all the columns were published in both
Slovak and English. The journal was distributed through conference
participants to Australia, China, Serbia, Poland, Hungary, Czech
Republic, and of course, among our colleagues from the academic
sphere and practice, especially the Fire and Rescue Service, in Slo-
vakia. The contributions and information listed in Issue 21 had a very
positive attitude both in Slovakia and abroad. That is why we have
decided that we will proceed in the upcoming trend in such a way that
all contributions selected by the Editorial Board and peer-reviewed
by reviewers will continue to be published in bilingual, in the author's
national language and in English. In this way, we will distribute the
latest information and results of scientific research for a wider audi-
ence. We assume that we will simultaneously increase the number
of contributors.

And what have we prepared for you in this issue?

Four reviewed articles are listed in the Scientific and Professional
Contributions section. The first author is our Chinese colleague, Jin-
heng Xu. The topic of the paper is to use results from a conical calo-
rimeter to predict the fire parameters. The second contribution was
processed at the Faculty of Wood Sciences and Technology. The
authors discuss the possibilities of using visible and infrared spec-
troscopy for the description of the fire development phase. The third
contribution, from the Technical University in KoSice, is the analysis
of risks and safety rules for the operation of fire elevators. The fourth
contribution, the review of the use of unmanned systems in rescue
work, is the result of the collaboration of our colleagues with the Na-
tional University of Public Service in Hungary and experts from South
Africa.
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Rubrika Uskuto¢nené poduijatia je venovana zhodnoteniu Medzi-
narodnej vedeckej konferencie Fire Protection, Safety and Security
2017 na Technickej univerzite vo Zvolene.

Prijimanie najlepSich Studentov 1. ro¢nika I. stupria $tudia je
uvedené v prispevku s nazvom ,Cechovanie Studentov v $tudijnom
programe ProtipoZiarna ochrana a bezpe¢nost” v ¢asti Dobrovolng
poZiarna ochrana.

V gasti Stidium a dalie vzdelavanie st v tomto &isle tri pri-
spevky. Ako tradiéne v druhom Cisle Casopisu v kalendarnom roku
méZete ndjst zhodnotenie predchadzajlceho akademického roka,
v tomto pripade a. r. 2016/2017. V daldom prispevku st informécie
0 duélnom vzdeldvani hasiov a zachranarov na vysokych Skolach
a na naSej univerzite. V trefom ¢lanku je zhodnotené neformalne
vzdeldvanie, ako jeden z diseminacnych vystupov rieSenia projektu
APVV-0057-12.

Dvadsiatym druhym ¢islom ¢asopisu DELTA sme ukonili je-
denasty roénik jeho vydavania. Tento jedendsty rocnik priniesol
inovacie, viacjazy¢né vydanie s nosnym jazykom anglickym. NaSou
ambiciou do dalSieho ro¢nika je vydavanie nielen tlaCenej, ale aj
elektronickej verzie. Praca redakénej rady, prispievatelov a posudzo-
vatelov bude sprehladnena pouZivanim elektronického redakéného
systému. Predpokladame, Ze sa nam podari zvysit Urover ¢asopisu
a posunut ho v systéme hodnotenych ¢asopisov v oblasti vyskumu
Bezpeénostné sluzby do vyssej kategérie, nez v akej je dnes. Caka
nas preto vela prace, ale verime, Ze to bude prinosom pre vedecku
a odbornu komunitu, ktorej sme v&etci hrdymi ¢lenmi.

Vela zaujimavych a podnetnych informécii ziskanych z ¢asopisu
DELTA Vam zela

prof. RNDr. Danica Kacikovd, PhD.,
predseda redakcnej rady ¢asopisu

We have a new associated professor at the Department of Fire
Protection, assoc. prof. Ing. Andrea Majlingova, PhD. That's why
we've introduced her in the section We are introducing. An important
contribution in this section is the information about the Fire and Res-
cue Service on the occasion of the anniversary of its establishment.

The Events section is devoted to the evaluation of the Interna-
tional Scientific Conference on Fire Protection, Safety and Security
2017 at the Technical University in Zvolen.

The admission of the best first year students of the first degree
study is introduced in the contribution entitled “Admission of students
of the Technical University in Zvolen to the Fire-fighters Guild” in the
section Voluntary Fire Protection.

In the section Study and Life-long Learning, there are three con-
tributions in this issue. As traditionally, in the second issue of the
journal in the calendar year, you can find an evaluation of the previ-
ous academic year, in this case the academic year 2016/2017. In the
next contribution, there is an information about the dual education of
fire-fighters and rescuers at universities and at our university. In the
third contribution, the informal learning is considered as one of the
dissemination outputs of the APVV-0057-12 project.

With the twenty second issue of DELTA, we have completed the
eleventh year of its publishing. This eleventh year brought innovation,
a multilingual edition with English as a principal language. Our ambi-
tion for the next year is to issue not only a printed but also an elec-
tronic version. The work of editorial board, contributors, and review-
ers will be made clearer by using an electronic editorial management
system. We expect to be able to raise the level of the journal and shift
itin the system of evaluated journals, in the Safety/Security services
research area, to a higher category than it is today. Much work is
waiting for us, but we believe it will be a benefit to the scientific and
professional community, we all are proud to be the members of.

A lot of interesting and inspiring information from DELTA journal
wishes

Professor Danica Kacikovd, PhD.
Editor-in Chief
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VEDECKE A ODBORNE GLANKY // SCIENTIFIC AND EXPERT PAPERS
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PREDICTING FIRE BEHAVIOUR
OF ONE LINING MATERIAL USING

THE CONE CALORIMETRY
Jinheng Xu
BE
MAREETERIT SR ITN CHERERABE XM, FERXA MRS RBEH TN

i, 251825, 35HM50kW/m?, FIASH/NRNRBEEHES HERN KA, BEF50kW/
MARRER | RAZLKRLEEITRE M S T 50 247 ( MDA ) AT 700 5% #R A9 B i) %3 H
RRAEEFRITOR, AANRENZMH B TREDREREN B, WERER23E | A

FEARERREREIN600E 12008 R £ &R MR,

REWE: KITH , EARME , HRERM , ZRTN

Abstract

Standard cone calorimeter tests were conducted to evaluate the fire behaviour of a vinyl based wall panel to evaluate its fire behaviour.
The samples were tested with three irradiance heat fluxes, 25kW/m2, 35kW/m? and 50kW/m?. A minimum ignition heat flux method
was adopted to derive the panel’s ignition property. Empirical linear regression model and muitiple discriminant function analysis (MDA)
were used in the predicting flashover time and classifying the lining material from the results of 50kW/m? tests. The flammability of tested
lining material is well predicted by the existed models, and it is classified as FO-category 2 which will reach flashover from 600 to 1200

seconds in standard room burning test.

Keywords: fire behaviour, lining material, cone calorimetry, flashover prediction

5]
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ANFHENREERZCHFEHRR, ©=2
REZ®E (polyvinyl chloride -PVC) H—
f, PVCRItA LE=NUR ZEFNERE
RREY , FERZCHFENRAKEZE[1]. EH
BEEREANPVCREBNARNMAITHRT®
Z2H, HTFPVCERAWRAREMRE , Akt
ErFrmPMARRBENRRIE”REENSLE
M, HEREKRZEI140°CH , PVCH B D ## |
BILREE160°CERTT G , RIEPVCHI L&
RRK R B, BB | IWREIERTR45%
DE, SEBEMARENER/NRE , LB
SRR EHIRREYHRE  mMESH
HESEN20% -

REBBER (HRR ) 2iFEMRIA~=RAX
REBEBNRBSH, KRRMNAHELE
PNURZEENNRMNEZ— , CBHIEENS
AR | A0ISO 5660[1] , ASTM e1354 , ASTM

Introduction

In this paper, the tested light weight vinyl based wall panel
is one kind of so-called PVC (polyvinyl chloride). PVC is the
world’s third-most widely produced synthetic plastic polymer, after
polyethylene and polypropylene[1]. The thermal and fire behavior of
raw PVC is not safe enough to use in daily life. The heat stability of
raw PVC is very poor, so the addition of a heat stabilizer during the
process is necessary in order to ensure the product’s properties. PVC
starts to decompose when the temperature reaches 140 °C, with
melting temperature starting around 160 "C. The linear expansion
coefficient of rigid PVC is small and has good flame retardancy, the
Limiting oxygen index (LOI) being up to 45 or more. The LOI is the
minimum concentration of oxygen, expressed as a percentage, that
will support combustion of a polymer and noting that air has 20%
content of oxygen.

Heat release rate (HRR)is the key measurement required to
assess the fire development of materials and products. The Cone
Calorimeter is the most significant bench scale instrument in the
field of fire testing, and it has been designated as many standards,
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e1474 , ASTM e1740 , ASTM 1550 , ASTM
d6113 , CAN ULC 135, FIBS 476-15, i&%{Y
2R B RIF T B MARBRMADR | ZARER
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HRFHEYZEERN1051kg/m? |, FrIFHRM-25-1,
M-25-2 §IM-25-3 ( ASTABER25kWIM? ) , M-
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such as ISO 5660[1], ASTM E1354, ASTM E1474, ASTM E1740,
ASTM F1550, ASTM D6113, CAN ULC 135, and BS 476 Part 15.
The instrument’s name was derived from the shape of the truncated
conical heater that is used to irradiate the test specimen with fluxes
up to 100 kW/m? in the test. As oxygen depletion calorimetry was
identified as the best measurement method, cone calorimeter is
based on the empirical observation that heat released by burning
materials is directly proportional to the quantity of oxygen used in
the combustion process. Besides heat release rate, some other
parameters which with particular interests such as ignition time, mass
loss, smoke production, etc. can also be measured from the cone
calorimeter test.

For large or room scale evaluation of lining materials, the
most accepted standard test is ISO 9705[2]. International Maritime
Organization (IMO) adopt a resolution specifying the 1SO 9705
Room Fire Test as the procedure to be used to qualify fire-restricting
materials used for bulkheads and compartment linings. The ISO
9705 Room test has been used to determine how the fire behavior
of the lining material was affected when subjected to a standard,
reproducible flame source as dictated in the ISO 9705.

But I1SO 9705 room test is costly, thus researchers try to
develop several models to relate ISO 5660 cone calorimeter test to
ISO 9705 room test, to classify the flammability of materials furtherly.
These models include Kokkala’s classification indexes model [3],
Ostman’s empirical linear regression model [4] for prediction of time
to flashover in the room corner test based on cone calorimeter results
from tests at 50kW/m?, and Hansen’s multiple discriminant function
analysis (MDA) model[5] on cone test data to predict the FO-category
in the room corner test, and also Janssens’ method|8] to calculate
minimum ignition incident heat flux.

Test procedure

The tests were performed with the cone calorimeter in State
Key Laboratory of Fire Safety Science, Hefei, China. This cone
system is designed based on “the oxygen consumption Method”, and
meet all existing standards including 1S05660-1[1].

9 samples of the vinyl based wall panel were tested in the
horizontal orientation, with average density 1051kg/m3, which were
labelled as M-25-1, M-25-2 and M-25-3 under 25kW/m? irradiance
heat flux, M-35-1, M-35-2 and M-35-3 under 35kW/m2, and M-50-1,
M-50-2 and M-50-3 under 50kW/m? irradiance.

All the samples were 100mmx=100mm and 2.5mm thick, and
were bonded to the same size steel plate with epoxy resin. The sample
was put on a sample plate with the edge and bottom was covered by
aluminium foil to avoid edge effect. The effective test surface area is
0.00884m>. Data acquisition rate is 1 sample/second. The nominal
exhaust system flow rate for all tests was 0.24m?/s. Samples were
conditioned in a condition case with certain temperature and humidity
before test.

5
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Figure 1 Heat release rate curves from cone tests
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HRR curves are illustrated in Figure 1. There is no clear
charring procedure appears on the low incidence heat flux (25kW/
m?) tests. But the procedure is significant during higher incidence
heat fluxes tests (35 and 50 kW/m?). This may be caused by the
uneven pyrolysis effect on the surface and in-depth of samples. Char
is easier to format on the surface of samples with higher incidence
heat fluxes. And the higher incidence heat flux, the better repeatability
would be achieved.

The ignition property of this wall panel was derived by the
method of Janssens’ method[6] by plotting the incident heat fluxes
against the reciprocal ignition times, as shown in Figure 2. The test
reveals that the minimum heat flux requires for igniting this wall panel
is 24.7kW/mz.
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Figure 2 The minimum heat fluxes required for ignition
(Janssens’ method)
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Table 1 The first specimens’ parameters and results of Cone
calorimeter tests

Typical parameters obtained from the tests of all samples are
illustrated in Table 1.

M-25-1 M-25-2 M-25-3 M-35-1 M-35-2 M-35-3 M-50-1 M-50-2 M-50-3
Irradiance/kW.m-2 25 25 25 35 35 35 50 50 50
Time to ignition/s 335 269 416 40 40 43 13 15 15
Max HRR/KW .m-2 26.2 249 30.3 69.5 67.1 749 150.1 159.2 148.0
Time of max HRR/s 536 554 619 87 90 83 33 31 34
60s average HRR/ kW .m-2 8.55 10.2 9.1 34.1 30.8 61.1 735 78.9 79.3
180s average HRR/ kW .m-2 15.1 17.3 9.2 27.7 27.6 33.0 50.3 514 51.6
300s average HRR/ kW .m-2 16.8 18.6 14.9 31.1 28.1 33.2 49.7 50.2 50.9
Average EHC/ MJ. kg-1 3.3 5.3 2.9 75 79 6.3 8.5 8.0 8.3
THR300/MJ.m-2 - - - - - - 14.9 15.1 15.2
In(FIGRAcc) 1.52 1.64 1.47
t/s 604 614 609

Ostman# Tsantaridis [4]128H 7 — N IEE &
B 256 £ 1 [ U3 48 BTN BR A B J5e 18] D 3R
BefiE, ZEHEEETREEIEMNSE T E RN
BiE. FAAFREERNSOKW/ MR &
ERMARE , RERNEHUREERE. B
BRAELUTHERR

025 1.7

!
g P +60

t.,=0.07
o THRy;, (1)

Het  RIOESREARSMREE  t EA
ST 38 B A 50KW/me i R A Bl #hed 1], THR, |
N5 B 5 50KW/m2BI A 2R B MRS 3005 2 A
WEABHE  pRYEBE, THR,,,t A
HEETIN ¢ BHIERIT,

¥ 7E AR M LB T FO-categories 732 7] A
HBHFTAM X MR et Bl . FO-categoriesDERETF
ISOFRESRK AR , AR RESEREES
EH AR, RIAN100kWH AR HBUIER T #10
24 RIE300kWIE1070 40 ; SRBIERERM
MEER ; BN , BNRetEF200 40, HBIEE
WERPRRMETE (t ) RN DR
41 | BDFTiIBRYFO-categories 72K 1%4[4], TR
MR AR 2K

* FO-category 1: 325 #Y1200s AR K EFR R
* FO-category 2: 600 seconds =< t_, <1200
seconds
FO-category 3:
seconds
FO-category 4: t_, <120 seconds

FAOstmanJs EIRGH  t E604s  EFlto
614s , P M E AR M #1 &8 FFO-category 3.

*

120 seconds = t_,<600

*

Ostman and Tsantaridis[4] presented a very simple empirical linear
regression model for prediction of time to flashover in the room
corner test. The model is based on empirical data, and was found
to predict time to flashover with good accuracy for several products.
Cone calorimeter results from tests at 50kW/m? are used as input
data to this model, which also requires information about mean
density of the tested product. The regression model is expressed in
the following equation
025 1.7

s P60
THR;, (1)
where t, is the time to flashover in the room corner test, t is
the time to ignition in the cone calorimeter at 50kW/m2, TH R,y i the
total heat release during 300s after ignition at 50kW/m? and p is the
mean density. THR,, t, and calculated t_, are all listed in Table 1.
Determining surface material belongs to which FO-categories
can help to predict the time to flashover. The FO-categories grouping
is based on ISO room tests. The I1SO room corner test is used for
classification of surface materials. A propane burner placed in a
corner exposes the test material to a heat release rate of 100 kW for
10 min and then 300 kW for the next 10 min. The test is terminated
if flashover has been reached; otherwise the total testing time is 20
min. A set of separation criteria for grouping products according to
the time to flashover (t.,) based on above ISO room test. These
criteria divide the tested products into four groups, the so-called FO-
categories[4] 1 to 4.
Surface material belongs to which category is determined by
application of the following set of rules:
* FO-category 1: products not reaching flashover during 1200
seconds of testing time
* FO-category 2: 600 seconds < t., <1200 seconds
* FO-category 3: 120 seconds < t.,<600 seconds
* FO-category 4: 1., <120 seconds
With above method, the calculated t_of the test material is from
604s to 614s, thus the material could be classified to FO-category 3.
Surface material can be determined to belong to which FO-
category based on statistical information from cone calorimeter(4],

tro =0.07
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RFHELERMNEITER[4], TUBE
REYRBETHW—XK A MANSARITFE. &
FEALEHEERNNZPRIATREEZ
EEVECR , RUNESE, BRE, AR, |
HRERK. XFREBE. BENEES,

Hansen and Hovde[5]iFH T % Jo ¥ 5 &
BOMEEH R ERMNBELERORA , 7
JEE TR T AR 4 3256 (8] SE 56 AP B FO-categoriesZE
%Uo MDA%—ﬁgiéﬁﬁ'H)‘fﬁﬁﬂ:ﬁﬁléﬂo
ENDERRET - MNHAPENETENEE, B
& 5 A Fishersk 3 Bl B Fxd =R Bl # 17 02K
XM ERE—ANMNEMEEE , FO-
categoriesZE 3l P8 —NEE — NI M E B
B, #ERFO-categoriesFEBIF I B F 0 K&K
BHREE. XMEEMESHE
* Z1=pmean (kg/mS)zzFiEJZ"Eh'\rg

" 2,=THR,, (MJ/m?)= 5| /530082 )HY
/ﬁm\/\\\”¥z’-£§

*z.=In(FIGRA ) H FIGRA R B ARBRHE
25 a1 § L ”

Hansen and Hovde[S|45 AN SR AT
F_., =0.01789z - 0.06057z, + 0.971z, - 7.910
F_.,= 0.01492z + 0.03354z, + 1.877z,- 7.418
F..,=0.008589z, + 0.409z, + 2.721z, - 13.406
F..,= 0.0000256z, + 0.347z, + 3.621z, - 9.215

In(FIGRA ) E5IER1P , HXLEHERA
B AN AR P EINERIER2P,

&2 MDAItE &

Table 2 Calculation results of MDA

which is called multivariate statistical method. This method may find
links among different variables that are recorded in cone calorimeter
tests, such as time to ignition, smoke gas concentrations, heat
release rate, specimen mass loss, optical smoke density, density and
thickness of samples.

Hansen and Hovde[5] evaluated the application of multiple
discriminant function analysis (MDA) to deal with cone calorimeter
data, which could be used to predict the FO-category in the room
corner test with satisfactory accuracy. MDA is a multivariate
statistical method used to classify cases into groups. The groups
are determined based on a categorical dependent variable. By using
Fisher’s linear discriminant function for classification of cases, the
result of this analysis is a set of four linear functions, one for each
of the four FO-categories. A new case will be assigned to the FO-
category for which the classification function obtains the highest value.
Three out of about 20 variables, which give information concerning
smoke production, production of CO, HRR, time to ignition, time to
extinction etc, were found to be able to distinguish between the four
FO-categories were. The selected parameters were
* z,=p,,, (kg/m?)=mean density
* z,=THR,,, (MJ/m?)=total heat release during 300 seconds after

apparent time to ignition.
* z,=In(FIGRA_) where FIGRA__ is the maximum value of the ratio
between HRR and time when HRR was measured.

Anne Steen Hansen(5] gave the four classification functions
that are expressed as follows:

F.o, =0.01789z,- 0.06057z, + 0.971z, - 7.910
Froo= 0.014922,+0.03354z, + 1.877z,- 7.418
F.os=0.008589z, +0.409z, + 2.721z, - 13.406
F.o.=0.0000256z, +0.347z, + 3.621z, - 9.215

In(FIGRA) are listed in Table 1. Substitute these data into
above equation, and the results are listed in Table 2.

M-50-1 M-50-2 M-50-3
Feo, 11.4658 11.5702 11.3991
Foo, 11.6157 11.8477 115319
Fos 5.8511 6.2594 5.8377
Foo, 1.4861 19900 14092

MIV2FTR |, FRBEBEARBFishersk 43 51 B
HOUNMERF, BERAE. Bt , X 2E
EE AR R AT S8 5 5 FO-category 2 , B3F
FEISOSE L 8] I M 600F 3112005 18 212 MR

i

Ostmanf 2K &M EIHE R FMHanseny
Z ¥ B9 ( MDA ) SRR TN FRIRE
R, IxEERENATR-SZH , IMEH
RNRITABTIEENBERIE , EBTREM
MEATEM, EXMNNE , TENTUONER |

As illustrated in Table 2, all ., give the largest value of all
the four Fisher’s liner discriminate functions. Thus, the vinyl lining
material can be determined as a member of FO-category 2, which
would reach flashover in ISO room from 600 to 1200 seconds.

Conclusion

The calculated results from Ostman’s empirical linear regression
model and Hansen’s multiple discriminant function analysis (MDA)
are the same in predicting flashover time and classifying the lining.
These models should be used together in the same procedure to
evaluate fire behaviour of materials and verify each other, and that
would be helpful to improve the reliability of prediction.
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In this stage, all prediction models, such as Kokkala’s,
Ostman’s, and Hansen’s are based on cone test data from incident
heat flux of 50kW/m?, some research would focus on developing
these models to use the cone test data from different incidence heat
fluxes to increase the reliability and accuracy of prediction.
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POZOROVANIE ROZVOJA POZIARU VO VIDITELNEJ A INFRACERVENEJ OBLASTI
ELEKTROMAGNETICKEHO SPEKTRA

OBSERVING OF THE FIRE DEVELOPMENT IN VISIBLE AND INFRARED REGION
OF THE ELECTROMAGNETIC SPECTRUM

Ivan Kubovsky - Jozef Piisp6ky

Abstrakt

Prispevok sa zaobera monitorovanim priebehu poziaru vo viditelnej a infracervenej oblasti elekiromagnetického spekira. Poziar bol
zaloZeny na vytvorenom modeli s plochou cca 1m?, z dvoch stran ohrani¢eny beténovou tvarnicou a OSB doskou. Ako horfavy material
bolo pouzité drevo a slama. Priebeh poziaru bol snimany termoviznou kamerou Dréger UCF 3200 a fotoaparatom Canon EOS 550D.
Analyza termosnimok ukdazala, Ze napriek zdanlivému uhaseniu sa v poziarisku stale vyskytuju skryté ohniska, schopné vyvolat opatovny
poziar.

Klu€ové slova: teplota, poziar, termovizna kamera, fotoaparat

Abstract

The paper deals with the monitoring of the course of fire in the visible and infrared regions of the electromagnetic spectrum. The fire was
based on the creation of a model with an area of approx 1m? on two sides delimited by concrete blocks and OSB board. Combustible
materials were used wood and straw. The course of fire has been captured by thermovision camera Dréger UCF 3200 and the Canon
EOS 550D. Thermal image analysis has shown that, despite the apparent die out at the place of fire outbreaks still occur covert, capable
of eliciting a re-fire.

Keywords: temperature, fire, thermovision camera, photo camera

uvoD

Termovizna kamera sa stala stcastou technického vybavenia
takmer kazdého vyjazdu hasiCov. Byva ¢astym pomocnikom pri
evakuacii osob a ich vyhladavani, ale aj pri likvidacii poziarov sa-
motnych. Vzhfadom na to, Ze je schopna zvyraznit teplotné polia,
dokaZe poskytnut cenné informacie o velkosti ohria po¢as poziaru
ako aj odhalit jeho skryté ohniskd. Poméha pri kontrole teploty sta-
vebnych konstrukci, vyhfadavani unikajucich kvapalin a plynov z po-
Skodenych cisterien, pri hfadani fudi v nezndmom teréne, pripadne
pri orientdcii v priestore s nedostatocnou viditelnostou v dosledku
nizkej intenzity osvetlenia. S vyhodou sa vyuziva pri lokalizacii os6b
v zadymenom priestore ako aj pri hladani volnych Unikovych tras
v poziarom ohrozenom objekte [1]. Dolezité miesto nasla tiez v pro-
tipoZiarnej prevencii pri identifikicii technologickych portch, alebo
miest so zvy$enou teplotou (silnoprudova elektrotechnika, elektric-
ké spotrebie, rozvodné zariadenia a rozvody tepla). Termovizna
kamera je neocenitelnym pomocnikom pri reviziach a monitorovani
technickych zariadeni, kde umozfiuje bezkontakine a v redlnom ¢ase
najst miesta s vysokou teplotou. Na zaklade zistenych hodnét teploty
je potom mozné rozhodndt, ¢&i ide o poruchu alebo len o kratkodobé
pretazenie [2,3]. Odhalenie teplotnych anomalii umoziuje véas pred-
chadzat vaznejSim porucham, havarijnym stavom a moznému pozia-
ru daného zariadenia [4].

INTRODUCTION

The thermovision camera has become part of the technical
equipment of nearly every fire brigade. He is a frequent helper in
evacuating people and searching for them, as well as in firefighting
themselves. Because it is capable of highlighting the temperature
fields, it can provide valuable information about the size of the fire
during a fire and reveal its hidden fire cources. It helps to inspect
temperature of building structures, search for escaping liquids and
gases from damaged tanks, search for people in unfamiliar terrain,
or orient them in areas with poor visibility due to low light intensity.
Advantageously, it is used to locate people in the smoke filled space
as well as to find free escape routes in a fire-endangered object [1].
It has an important role also in fire prevention and in the identification
of technological failures or in finding locations with higher
temperature (power electricity engineering, electrical appliances,
distribution devices and heat distribution). The therovision camera
is an invaluable tool for reviewing and monitoring technical devices,
enabling contactless and real-time detection of high temperature
locations. Based on detected temperature values it is then possible
to decide whether it is a malfunction or just a short-term overload
[2,3]. Recognition of temperature anomalies can help prevent more
serious malfunctions, crashes, and possible fire in certain device [4].
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TEORETICKE ZAKLADY TERMOVIZIE

Horenie je exotermicka reakcia horfavej latky s oxidacnym pro-
striedkom (najcastejsie s kyslikom). Stbor zaéne horief, ak s latky
v poZadovanom mnoZstve a zohreju sa na teplotu horenia a horenie
je iniciované prostrednictvom zdroja zapdlenia (plamer, iskra, Zeravé
teleso, teplo vzniknuté trenim materialov alebo chemicka reakcia),
alebo sa horfava zmes iniciuje teplotou obalu alebo samotnou teplo-
tou horlavej zmesi a vtedy hovorime o dosiahnuti teploty vznietenia.
V pripade, Ze sa jedna o nekontrolované horenie v dopredu neohra-
ni¢enom priestore, hovorime o poZiari. Pri iom sa uvoliuje teplo,
elektromagnetické Ziarenie a splodiny horenia. Prenos tepla sa vo
vSeobecnosti uskutoCfiuje vedenim, pridenim a Ziarenim. Posledne
menovany sposob prenosu a skutoCnost, Ze kazda latka s teplotou
nad absoldtnou nulou (-273,15 °C) vysiela elekiromagnetické Zia-
renie, je vyuzivany pri termoviznych meraniach. MnoZstvo energie,
vyziarenej pri uréitej teplote na prislusnej vinovej dizke, opisuje Plan-
ckov vyZzarovaci zakon [5). Na obr. 1 je zavislost spektralneho rozlo-
Zenia intenzity vyzarovania od teploty pre idealizovany model (tzv.
absolutne ¢ierne teleso).

199 Aoooo K

Spektralna intenzita vyZarovania (W-m™um)
=)
ud

1 . 10 100
Vinova dlzka (ium)

Obr. 1 Zavislost intenzity vyZarovania od teploty ¢ierneho telesa [6]

Na obrazku je vidno, Ze s rastom teploty sa zvySuje intenzita vy-
#arovania, ktorej maximum sa postva ku kratsim vinovym dizkam
(Wienov posuvovy zakon). Mnozstvo vyZarovanej energie rastie so
Stvrtou mocninou teploty (Stefanov - Boltzmannov zakon), ¢o zname-
na, Ze z elektromagnetickej viny je moZné jednoznacne urcit teplotu
ako aj rozloZenie teplotnych poli na povrchu telesa. Teleso zohriate
na vysoku teplotu vyzaruje Cast energie aj vo viditelnej ¢asti spektra
(2lty pruh na obr. 1). So skdsenosti vieme, Ze napr. kovové predmety
zohriate na teplotu vyssiu ako cca 600 "C vidime v ervenej az bielej
farbe. AvSak najvacsie mnozstvo vyZiarenej energie, az 10° krét viac,
je obsiahnuté v tzv. infradervenej (IC) oblasti elektromagnetického
spektra (obr. 2). Tato oblast byva, podfa rozsahu vinovych dizok, roz-
delend na niekolko Casti. Napr. Medzinarodna komisia pre osvetlenie
(CIE) odporiéa delenie IC pasma na pit Gasti: blizka (0,75-1,4 um),
kratkovinna (1,4-3 pm), strednovinna (3-8 um), dihovinna (8-15 pm)
a dalekd dast IC ziarenia (15-1000 um) [7].

THEORETICAL FUNDAMENTALS OF THERMOVISION

Burning is an exothermic reaction of a combustible substance
with an oxidizing agent (most often with oxygen). The set will to
start burn if the substances are in the desired amount and they are
heated to the temperature of the burning and the burning is initiated
by means of a source of ignition (flame, spark, heating element,
heat produced by the friction material or chemical reaction) or the
flammable mixture is initiated by the temperature of the container or
the temperature itself combustible mixture, and then we are talking
about reaching the ignition temperature. In the case of uncontrolled
burning in an unlimited space, we are talking about fire. It releases
heat, electromagnetic radiation and combustion products. The heat
transfer is generally conducted by conduction, flow and radiation. The
last method of transmission and the fact that each substance with a
temperature above absolute zero (-273.15 “C) emits electromagnetic
radiation is used for thermovision measurements. The amount of
energy emitted at a given temperature at the appropriate wavelength
is described in the Planck's radiation law [5]. In Fig. 1 is the
dependence of the spectral radiant intensity on the temperature for
idealized model (the so-called absolute black-body).

Spectral radiant emittance, W/(m? pm)

Wavelength, pm

Fig. 1 Dependence of the radiation intensity on the black-body temperature [6]

The picture shows that with the temperature increase, the
intensity of the radiation increases, the maximum being shifted to
shorter wavelengths (Wien‘s shift law). The amount of radiated energy
increases with the fourth power of temperature (Stefan - Boltzmann
law), which means that it is possible to determine the temperature as
well as the distribution of temperature fields on the body surface from
the electromagnetic wave. The body warm up to a high temperature
radiates part of the energy even in the visible part of the spectrum
(the colour strip in Figure 1). We know from experience that for
example, any metallic objects they are heated to a temperature
above about 600 “C we can see red to white colours. However, the
largest amount of emitted energy, up to 10° times more, is contained
in so-called “infrared (IR) regions” of the electromagnetic spectrum
(Figure 2). This region is divided into several parts, depending on the
wavelength range. E.g. The International Commission on lllumination

1
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(CIE) recommends dividing the IR band into five parts: near infrared
wave (0.75-1.4 um), short wave (1.4-3 um), medium wave (3-8 ym)
um), long wave and a far IR section (15-1000 pm) [7].

0,75um 14pum 3pum 8 um 15 um 1000 pm
Blizke 1€ | K"%O- | Strednovinne
ziarenie | . IC ziarenie
Gama |Réntgenoy In Rédiové vin
ziarenie Ziarenie (IC) st y
1pm 1nm Tum 1 mm im 1 km
10° um 10° um 4 10° um 10° um 10" um
Obr. 2 Cast spektra elektromagnetického Ziarenia (upravené podra [7))
0,75 um 14um 3 pum 8 um 15 um 1000 um
Near- - e
infrared | Shot Medium
e wave wave
Gamma s e Radio
Rays X Rays ! Microwave Waves
1pm 1nm um 1 mm Tm 1km
10° um 10° um 5 10° um 10° um 10° um
i
g

Fig. 2 Part of electromagnetic radiation spectrum (modified according to [7])

Povrchova teplota sa kamerou priamo nemeria. Vypocita sa z na-
meranych vlastnosti infraCerveného Ziarenia a zadanych okrajovych
podmienok. K najdolezitejsim okrajovym podmienkam patri emisivita
povrchu (€). Reprezentuje pomer energie vyzarovanej objektom pri
jeho danej teplote k energii vyZarovanej idedlnym telesom. Je to bez-
rozmerné ¢islo z intervalu 0 az 1. Hodnotu 0 maju lesklé povrchy,
emisivitu rovnl 1 ma tzv. absolltne Cierne teleso (pre emisivitu re-
alnych povrchov plati: 0 < € < 1) [6]. D4 sa zistit na zaklade experi-
mentu, v praxi sa ale pre dany povrch materidlu najéastejSie urCuje
z tabuliek. K dal§im okrajovym podmienkam patri vzdialenost medzi
objektom a kamerou, relativna vihkost a teplota vzduchu a priepust-
nost atmosféry [8].

Moderné termovizne systémy umoZriuju zobrazenie teplotnych
poli na povrchu meraného objektu v rozsahu teplét —50 aZ +2 000
‘C, s citlivostou lepSou ako 0,03 “C. Na obrazku ¢.3 su zobrazené
hlavné Casti termoviznej kamery.

The surface temperature is not directly measured by the camera.
It is calculated from the measured infrared radiation properties
and specified boundary conditions. The most important boundary
conditions are surface emissivity (€). It represents the ratio of the
energy emitted by the object at its given temperature to the energy
emitted by the ideal body. It is a dimensionless number from the
interval 0 to 1. The value 0 has glossy surfaces, the emissivity equal
to 1 has the absolute black-body (for real surface emissivity: 0 < £ <1)
[6]. It can be determined based on the experiment, but in practice it
is usually determined from the tables for the material surface. Other
boundary conditions include the distance between the subject and
the camera, relative humidity and air temperature, and atmospheric
permeability [8]. Modern termovision systems allow the display of
temperature fields on the surface of the object to be measured in the
temperature range of -50 to +2000 "C, with a sensitivity of better than
0.03 "C. Figure 3 shows the main parts of the thermovision camera.
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IC detektor
Objektiv

I€ ziarenie )
Termosnimka

Signalovy procesor

Obr. 3 Blokova schéma termoviznej kamery [9)]

EXPERIMENTALNA CAST
Opis modelového poziaru

Pripraveny modelovy poZiar je navrhnuty tak, aby sme si vyskusa-
li &o najviac funkcii kamery, ktoré sa vyuzivaju pri zdolavani redlnych
poZiarov. Na obr. 4 mbZzeme vidiet pddorys poZiariska s vyznacenim
plochy poZiaru, ohraniCujucich povrchov, smeru vetra, pouzitych ma-
teridlov a vyznagenie svetovej strany (sever) pre fah$iu orientaciu.

ane IR Detector

po -

3
Signal Processor IR Image

IR Waves

Fig. 3 The block diagram of the thermovision camera [9]

EXPERIMENTAL
Description of model fire

The prepared model fire is designed to try out as many camera
functions they may be use in possibility for real firefighting. In Figure
4 we can see a ground plan indicating a fire area, boundary surfaces,
wind direction, used materials, and the world side (north) for easier
orientation.

1125 smer vetra
+—
I Pyramida tvrdé drevo
[ | horlavy material slama tenké drevo
. Il Betonova kocka
f
“ E OSB doska
Obr. 4 Podorys poziariska [10]
1125 Wind direction
- Hard wood pyramide
|| Flammable material, straw, thin wood
i Il Concrete cube
=
% [ ] 0SB board

Fig. 4 Ground plan of fire area [10]

Ako mozno vidiet na obrazku podorysu, poziarisko je obdlzniko-
vého tvaru s plochou cca 1m?2. Prevazna ¢ast je tvorend horlavym
materidlom, ako je slama a drevo. V lavej asti je sustredend pyrami-
da z tvrdého dreva vo va&Som objeme, aby pozZiar ziskal na intenzite.
Od severu je poziar ohraniceny beténovou tvarnicou typu ,U* hrabky
8cm, ktora imituje stenu z betdnu. Od vychodu poziar ohraniéuje
OSB doska spolu s tabufou, vyrobenou z makkého dreva s pripev-
nenymi hranolmi. Tato ¢ast imituje drevené konStrukcie v stavbéch.

As can be seen in the picture, the fire area is rectangular in shape
with a surface of about 1m2. The bulk is made of flammable material
such as straw and wood. On the left is located a hardwood pyramid
in a larger volume to gain fire at the certain intensity. From the north,
the fire is surrounded by a 8 cm concrete U-shaped concrete block
that mimics the concrete wall. From the outbreak of the fire, the OSB
borders on a board made of soft wood with attached prisms. This part
imitates wooden structures in buildings.
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Snimacia technika

Na vyhotovenie termoviznych snimok bola pouZitd termovizna
kamera Drager UCF 3200, uréena pre hasi¢ov a zachranarov. Matica
senzora v infradervenej oblasti ma rozliSenie 320x240 bodov s cit-
livostou 0,05 “C. Kamera je mald, fahkd, vodotesnd, narazuvzdor-
na a odolnd vodi teplu. Obraz je moZné vdaka digitdlnemu zoomu
zva¢Sit dvojndsobne. S plne nabitymi Li-on akumuldtormi je schopnd
pracovat 4 hodiny.

Snimky vo viditelnej oblasti boli vyhotovené digitalnym foto-
aparatom Canon EOS 550D. Je to zrkadlovka s 18 MPixel CMOS
senzorom, moznostou zaznamu videosekvencii vo full HD kvalite
1920%1080 bodov (pri rychlosti snimania 30 fps) a objektivom s me-
nitefnou ohniskovou vzdialenostou od 18 do 135 mm.

Camera devices

The Dréger UCF 3200 thermovision camera was designed for
firefighters and rescuers to produce thermal images. The infrared
sensor matrix has a resolution of 320x240 pixels with a sensitivity of
0.05 "C. The camera is small, lightweight, watertight, shockproof and
heat resistant. The image can be magnified twice with digital zoom.
With fully charged Li-on accumulators, it can work for 4 hours.

Images in the visible area were made with the Canon EOS 550D
digital camera. It is a 18 MPixel CMOS sensor with a 19201080 full
HD video recording (at 30 fps) and a lens with a variable focal length
of 18 to 135 mm.

Obr. 5 Drager UCF 3200 a Canon EOS 550D
Fig. 5 Dréager UCF 3200 and Canon EOS 550D

VYSLEDKY A DISKUSIA

V tejto Casti su zobrazené termosnimky a fotografie, ziskané po-
¢as monitorovania priebehu poziaru. Horfavy material bol usporiada-
ny do pyramidy, aby mohli vzniknit skryté ohniskd a miesta, ktoré
sa neuhasia z jednej pozicie. PoZiar bol iniciovany z jednej strany
a postupne prechadzal do pine rozvinutého $tadia. Na obr. 6 je vidno
poZziar 4s po iniciacii.

RESULTS AND DISCUSSION

In this section are displayed thermal images and photographs
taken during fire monitoring. Flammable material was arranged in the
pyramid to create hidden focal points and places that did not go from
one position. Fire was initiated from one side and gradually moved
to a fully developed stage. Figure 6 shows the fire with four seconds
after initiation.

Obr. 6 PoZiar v ¢ase 4 sekundy po zapaleni
Fig. 6 The fire with 4 seconds after initiation
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Aj ked su snimky urobené aZ v Stvrtej sekunde, kurzor termoviz-
nej kamery nasmerovany do vzostupného prudu spalin ukazuje tep-
lotu 89 "C. Splodiny horenia su uz premie$ané s okolitym vzduchom
a v ohnisku poZiaru je mozné pozorovat pomerne vysoku teplotu,
okolo 300 °C (fava Gast obr. 6, Gervend farba na termosnimke). Ako
je vidiet na obr. 7, poZiar je po 48. sekundach od zapalenia uz tplne
rozvinuty, nezasiahnuté Casti su len na okrajoch plochy. Poziar sa
rozSiril hlavne na fahko horfavé materidly. Urcity vplyv na tento vyvoj
mal aj juzny vietor.

Even if the images are taken in the fourth second, the thermal
camera's cursor is directed to a rising gas stream indicating a
temperature of 89 “C. The combustion products are already mixed
with ambient air and a relatively high temperature around 300 "C
can be observed in the focus of the fire (left side of Figure 6, red on
the thermal image). As can be seen in Figure 7, the fire is already
fully developed after 48 seconds of ignition, the unafected parts
are only on the edges of the area. The fire has spread mainly to
easily flammable materials. South wind had some influence on this
development.

590°C +

Obr. 7 PoZziar v ¢ase 48 sekund po zapaleni
Fig. 7 The fire with 48 seconds after initiation

Na termosnimke je vidno, Ze najvysSia teplota je v mieste inici-
acie poziaru (zrejme v dosledku dihotrvajiceho horenia). Teplota
v mieste vzniku poZiaru dosahuje viac ako 590 ‘C.

Na obr. 8 st snimky poziaru v ¢ase 5 minut a 51 sekund od jeho
zalozenia. Snimka v pravej ¢asti potvrdzuje predpoklad, ze sa poziar
rozsiri na cel plochu a ovplyvni aj ohrani€ujlce materialy. Najhorfa-
vejSie materialy, ktorymi boli karton, slama a najtenie kusy dreva, sa
premenili na popol. Ostatné materialy, s vynimkou profilov z tvrdého
dreva, vykazuju vy$Si stupen ohorenia a zacinaju sa rozpadat. OSB
doska vykazuje mensie poSkodenie poziarom ako tabufa z mékkého
dreva.

¥

The thermal imaging shows that the highest temperature is at the
point of initiation of the fire (probably due to long-term burning). The
temperature at the point of occurrence of the fire reaches more than
590 'C. Figure 8 shows fire shots at 5 minutes and 51 seconds after
fire initiation. The image on the right side confirms the assumption
that the fire will spread to the whole area and will also affect boundary
materials. The most combustible materials, such as cardboard, straw
and the thinnest pieces of wood, turned into ashes. Other materials,
with the exception of hardwood profiles, exhibit a higher degree of
burning and begin to break down. The OSB board exhibits less fire
damage than a softwood board.

Obr. 8 Poziar v ¢ase 5 mintt a 51 sekund
Fig. 8 The fire with 5 minutes and 51 seconds after initiation
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Podla farieb na termosnimke (obr. 8) je teplota na celej ploche
poZiaru vysSia ako 300 "C. Miesta s ervenou farbou sa v porovna-
ni s predchadzajicou snimkou rozsirili takmer na celd plochu. Len
okrajové miesta a polovica OSB dosky (s mensim vplyvom poZiaru)
st sfarbené dozlta. V dolnej Casti snimky je vidiet, Ze ¢ervena farba
predstavuje teplotu okolo 580 "C a Zlta viac ako 300 "C. Teplota splo-
din horenia sa nemeni. Pre lepSiu demonstraciu prace s termoviznou
kamerou bol v ¢ase 13 min pridany na poziarisko dal$i material, ktory
zakryl poZiarisko (obr. 9). Prilozené boli 3 tabule z rozneho materialu
na béaze dreva. Zhruba o 3,5 min boli urobené snimky poZiaru.

According to the color of the thermal image (Figure 8), the
temperature over the whole fire area is higher than 300 "C. The red
colour locations have widened almost to the whole area compared to
the previous picture. Only margin areas and half of OSB board (with
lesser fire impact) are yellow dyed. At the bottom of the image, it is
seen that the red color is about 580 "C and yellow more than 300 °C.
The temperature of the combustion products does not change. For
a better demonstration of the work with the thermovision camera,
another material that was covered by the fire (Figure 9) was added
to fire for 13 minutes. Three boards of different wood-based material
were appended. Photos of fire were taken approximately after 3.5
minutes.

Obr. 9 PoZziar po prilozeni materidlu v ¢ase 16 mindt a 30 sekind
Fig. 9 Fire after material appending in 16 minutes and 30 seconds

Snimky vyhotovené v ¢ase 21 mindt a 20 sekund (obr. 10), uka-
zuju, Ze aj po pridani dalSieho materidlu sa poZiar v pomerne krat-
kom Case rozsiril a postupne zapalil aj pridané tabule. Pridany mate-
rial spsobil, Zze sa poZziar ohranicil z dvoch stran a vrchna podlozka
zakryla unikajdce splodiny horenia.

The images taken at 21 minutes and 20 seconds (Figure 10) show
that, even after adding the next material, the fire spread in a relatively
short period of time, and the added boards gradually ignited. The
added material caused the fire to be bounded from two sides and the
top pad covered the escaping combustion products.

Obr. 10 Poziar v ¢ase 21 mindt a 20 sekind
Fig. 10 Fire in 21 minutes and 20 seconds
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Pri porovnani obr. 10 s obr. 9 je vidiet, Ze OSB doska uz takmer
celd zhorela. Viditelna je postupna destrukcia na okrajoch zvy$nych
dosiek, pravdepodobne spdsobend vacéSou akumuldciou tepla vo
vnutri Ciastoéne uzavretého priestoru. Badatelny je vyrazny ubytok
materilu, sposobeny vplyvom obhorenia.

Zhruba v 22. minute za¢alo hasenie poZiaru. Najprv bol z bocnej
nekrytej zapadnej strany pouzity kompaktny prud, neskor bola vy-
tvorena clona na dodatocné ochladenie. Hasenie trvalo 1,5 mindty.
Obrazok 11 ukazuje na situdciu tesne po haseni a odvetrani dymu.
Volnym okom nevidno Ziadne zndmky poZiaru, termovizna snimka
v8ak odhaluje skryté ohniska. Pri¢inou moZe byt to, Ze hasenie bolo
vykonané z opacnej strany a hasiaca latka sa kvoli prekdZajucim dre-
venym doskam, nedostala k poZiaru rovnomerne a v dostatoénom
mnozstve.

When comparing Figure 10 with Figure 9, it is seen that the OSB
board has almost completely burnt. There is a gradual destruction
at the edges of the remaining plates, probably due to a greater
accumulation of heat inside the partially enclosed space. A significant
loss of material is due to the effects of burning.

Approximately in 22 minutes began a firefighting. First, a compact
stream was used from the lateral uncovered west side, after which
a post-cooling curtain was created. The firefighting took 1.5 minutes.
Figure 11 shows the situation immediately after extinguishing and
vaporizing smoke. The naked eye can not see any signs of fire, but
the thermal image reveals hidden fire sources. The cause may be
that the extinguishing has been done from the opposite side and
the fire extinguisher has not reached the fire evenly and in sufficient
quantity because of the obstruction of the wooden boards.

Obr. 11 PozZiar tesne po prvom haseni so skrytymi ohniskami
Fig. 11 Fire immediately after first firefighting with hidden fire sources

Termovizna kamera odhalila najvacSie skryté ohnisko s teplotou
586 "C (fava cast obr. 11). Podla predpokladov, po zhruba 5 mind-
tach od ukoncenia hasenia a po odpareni vacsiny vody, zacalo na-
rastat Zeravenie, viditelné na obr. 12.

The thermovision camera revealed the largest hidden fire source
with a temperature of 586 "C (left side of Figure 11). As expected,
after about 5 minutes after the fire extinction ended and after
evaporation of most of the water, the heating started to increase, as
seen in Figure 12.

Obr. 12 Poziar 5 mintt po prvom haseni so skrytymi ohniskami
Fig. 12 Fire 5 minutes after first firefighting with hidden fire sources
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Na snimke z fotoaparatu je mozné pozorovat, ako sa poziar aj
napriek prvému pokusu o jeho uhasenie, po vySe 12,5 minutach
od hasenia rozsiril. Pri porovnani s predchadzajicou snimkou je vi-
diet nérast intenzity poZiaru a prechod do nového plamenného ho-
renia (obr. 13).

The camera can see how the fire spread even after the first
attempt to extinguish the fire after more than 12.5 minutes of
extinction. Compared to the previous picture, an increase in fire
intensity and transition to a new flame burning (Figure 13) is seen.

Obr. 13 Poziar 12 mindt a 36 sekind od prvého hasenia
Fig. 13 Fire in 12 minutes and 36 seconds after first firefighting

Bezprostredne po vyhotoveni snimok na obr. 13, bol vykonany
druhy pokus o uhasenie poziaru (z rovnakej pozicie ako pri prvom
haseni). Po nasadeni pridu a uhaseni bolo hasenie zopakované aj
z protifahlej strany, kde boli pévodne lokalizované skryté loZiska.
Po dspeSnom uhaseni poZiaru, bola vykonana obhliadka poZiariska
termoviznou kamerou (obr. 14). Namerané hodnoty teploty ukazuju,
Ze poZiar bol po opatovnom haseni zlikvidovany, vratane skrytych
ohnisk.

Immediately after the image creation on Figure 13, a second
attempt was made to extinguish the fire (from the same position
as the first extinction). After the introduction of the current and
extinguishing, the extinguishing was repeated also from the opposite
side, where the hidden deposits were originally located. After a
successful extinguishment of the fire, a fire survey was performed by
the thermovision camera (Figure 14). Measured temperature values
indicate that the fire has been eliminated after re-ignition, including
hidden fires.

Obr. 14 Zlikvidovany poziar po druhom haseni
Fig. 14 Extinguished fire after second extinction
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Predmetom experimentu bolo monitorovanie modelového po-
Ziariska, kontrola priebehu teploty a vyhladavanie skrytych ohnisk
poZiaru. Na tento UCel bola vyuZita termovizna kamera a digitalny
fotoaparat. RozloZenie teploty bolo zistované pomocou termoviz-
nej kamery, ktora vdaka schopnosti spracovat infralervené Ziare-
nie poskytla detailné informacie o hodnotach teploty na vybranych
miestach pozZiariska. Obraz o priebehu pozZiaru a stave horenia mate-
ridlu poskytol digitalny fotoaparat. V priebehu hasenia sa ukazalo, ze
vzhladom na skladbu poZiariska sa poZiar nepodarilo uhasit na prvy
krat a Ze niekolko skrytych ohnisk sa znova rozhorelo. AZ opakova-
né hasenie poziar uplne zlikvidovalo. Vykonany experiment umoznil
overit poznatky, tykajlce sa poziarov, ich Sirenia, ako aj vedomosti
tykajuce sa termoviznej diagnostiky a termoviznych kamier.
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CONCLUSION

The subject of the experiment was to monitor model fire, to control
temperature and to search for hidden fires. A thermovision camera
and a digital camera were used for this purpose. The temperature
distribution was determined by means of a thermovision camera
which, thanks to its ability to process infrared radiation, provided
detailed information on the temperature values at selected locations
of fire. The view of the fire and the burning state of the material was
provided by the digital camera. During firefighting, it turned out that
due to the composition of the fire, the fire was not eliminated for the
first time and that several hidden fires were re-emerging. The fire
was completely extinguished after repeated firefighting. Performed
experiment has made it possible to verify the knowledge concerning
the fire, its dissemination, as well as the knowledge regarding the
thermovision diagnostics and the thermovision cameras.
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VALSAGKEZELEST TAMOGATO ELETMENT®O TECHNOLOGIA
PILOTA NELKULI REPULOGEPEK (UAV) ALKALMAZASA A FEJLODO ORSZAGOKBAN:

A LIFE-SAVING TECHNOLOGY SUPPORTING CRISIS MANAGEMENT UNNAMED AERIAL
VEHICLE (UAV) APPLICATION IN DEVELOPING COUNTRIES

Fumiso Muyambo - Agoston Restéas — Andries Jordaan - Laszl6 Bodnar

Absztrakt: Bevezetés: A kataszirofa hatasainak enyhitése, a vészhelyzetre trténd reagdlds vagy a katasztrofak utani értékelések
elvégzése kritikus fontossagu mind kutatési, mind gyakorlati szempontbdl. Azonban bizonyos tavoli terlileteken, ahol az infrastruktura
hianya vagy annak jelents mértékii karosodasa miatt az ilyen miiveletek nagy kihivast jelentenek. A cikk a dronok hasznalatat vizsgalja
a fejl6d6 orszagokban.

Mddszerek: Ez a cikk a piléta nélkili 1égi repiilégépek civil alkalmazasara fokuszal a fejl6d6 orszagok kapcsan. A cikk megirasaban
fontos szerepet kapott a nemzetkdzi szakirodalom tanulmanyozésa, valamint a szerzék hasonld kornyezetekben szerzett személyes
tapasztalatai. Eredmények: A drénoknak kiilénbdz0 fajtai és méretei vannak, melyek rendkivil hatékonyan alkalmazhatdak a fejlett és
a fejl6d6 orszagokban egyarant. A cikk eredményeként meghatarozhato, hogy a pildta nélkili replilgépek alkalmazhatdak katasztrofa
kockazat felmérésére, els@sorban az altaluk készitett felliinézeti képeknek kdszdnhetben. Emellett a technoldgia alkalmas gydgysze-
rkészletek elszigetelt teriletekre torténd szallitaséra, ezzel is segitséget nydijtva a lakohelylket elhagyni kényszerilt lakossagnak. A dré-
nok hatékony, gyors és olcsébb megoldast nydjtanak az élet és a kdrnyezet megmentésére a fejl6d6 orszagokban

Kulcsszavak: pildta nélkdili repiilégép, dron, alkalmazds, fejléd6 orszdgok, felderités

Abstract: Introduction: Mitigating disaster impacts, responding to emergencies or carrying out post-disaster assessments are critical in
both research and practice. However, remote rural areas, absence of or damaged infrastructure and hazardous post-disaster situations
pose a challenge to such operations. This paper, therefore, explores the use of drones in developing countries. Methods: This paper
focuses on civilian applications of unmanned aerial vehicles (UAVs) in developing countries. Literature study of different materials as well
as personal experience in similar environments resulted in the compilation of this work. Results: UAVs come in many shapes and sizes
and are useful both in developed and developing countries. They have been used to obtain imagery for disaster risk assessment and
response. They also have been used in wildlife protection, delivery of medical samples to remote areas, mapping disaster risk, helping
displaced persons and conflict emergency surveillance. UAVs provide an effective, fast and less expensive solution to save more lives
and the environment in developing countries.

Key words: unmanned aerial vehicle, drone, applications, developing countries, surveillance

1. BEVEZETES

A piléta nélkilli repiilégépeket (UAV) kezdetben katonai kéve-
telményekre fejlesztették ki, igy alkalmazasuk is ezen a teriileten
valosult meg el6szor. (Fahstrom & Gleason [1]) Ezutan egyre hang-
sulyosabb szerepet kaptak a polgari miiveletekben is. A pil6ta nélkli
replil6gépek a legerbsebb és legigéretesebb technoldgiak kozé tar-
toznak, amelyek atalakithatjak a katasztréfavédelmet és a mentési
miiveleteket. Tovabbi el6nylik, hogy a katasziréfak elleni védekezés
mindharom fazisaban (megel6zés, védekezés, helyredllitas) alkal-
mazhatoak. Segitségiikkel révid id6n belil, rendkivill hasznos infor-
mécidkat kaphatunk, ami megkdnnyiti a védekezés hatékonysagat
és a katasztrofa elharitasat. (Htet [2])

A piléta nélkilli repiilGgépek (UAV) vagy més néven drénok olyan
jarmiivek melyek fedélzetikdn nem rendelkeznek emberi kezel6vel.
(Restas [3]) (Bhattacharjee [4]) (Sandbrook [5]) (Limnaios [6]) (OCHA

1. INTRODUCTION

Initially developed for government and military requirements un-
manned aerial vehicles (UAVs) are strongly associated with military
applications. (Fahstrom & Gleason [1]) Nevertheless, they are soon
becoming a household name in civilian operations. They are among
the most powerful and promising topical technologies that could
transform disaster response and relief operations. Many scholars
render them as a ‘game-changer’ for disaster risk reduction in the
three phases like prior, during and after disaster. They capture useful
and timely information for timely and effective response as well as
search and rescue for victims and deliver disaster relief (Htet [2])

UAVs, also known as drones, are aircraft that do not have
a human operator aboard. (Restas [3]) (Bhattacharjee [4]) (Sand-
brook [5]) (Limnaios [6]) (OCHA [7]) According to the Department
of Defense Dictionary of Military and Associated Terms (2001:494
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[7]) Egyes megfogalmazasok szerint a piléta nélkiili repiilégépek
,olyan |égi jarmivek, amely emberi tevékenység nélkiil, aerodinami-
kus er6ket haszndlva, lehetévé teszik a jarm(i magasba emelését.
Emellett 6nalld replilésre képesek tavoli iranyitas mellett is.

Piléta nélkili replil6gépeken nem taldlhaté személyzet a fedél-
zeten. Ez azt jelenti, hogy ezek a jarmiivek tavolrdl miikddtethetGek.
(Limnaios [6]) Egyszer(ibben fogalmazva, nincs emberi kezel6 a fe-
délzetikon (Sandbrook [5]) (Wagner [9]) Ezen specidlis jarmiiveket
gyakran emlegetik drénként, am hivatalos megnevezésilk a szakiro-
dalomban a pil6ta nélkili repiilégép. (Restas [3]) (Bhattacharjee [4])
(Sandbrook [5]) Ebben a cikkben a két megnevezés vegyesen keriil
hasznalatra.

2. AZ UAV TORTENETI HATTERE

A kutatok kozétt nincs egyetértés arrdl, hogy valdjaban mikor
hasznaltak el6szor a dront. Kilani 1849-ben a velencei tdmadasok so-
ran Ausztridban, hasznal robbandanyagokkal tolt6tt piléta nélkili 1égi
jarmiiveket. Wagner a XIX. szazadban készit |égi katonai fotdkat, ame-
lyek a spanyol-amerikai habordrdl. Egyes allitasok szerint a 425BC
Tarentum Dél-Olaszorszagban keriilt megépitésre mint az elsé UAV-
amely fa mechanikus galamb forméjaban jelent meg (l4sd 1. &bra).

Ez az UAV csupan egy alkalommal, repdilt, nagyjabdl 200 méter
tavolsagot megtéve. (Limnaios [6]) (Wagner [9]) (Kilani [10]) (Khan
[11]) 1916-ban Amerikaban el6allitottak az elsG ,modern” UAV-t Law-
rence és Sperry munkajaként, melyet ,Repiil§ torpeddnak” neveztek,
és nagyjabol 30 mérfold tavolsagig repiilt. Egyes tudésok azonban
azt allitjak, hogy az 1950-es években fejlesztették ki és hasznaltak
elészor a katonai célu drénokat az Amerikai Egyesiilt Allamokban.
(Webb [12])

B..-..

8]), an unmanned aerial vehicle is “a powered, aerial vehicle that
does not carry a human operator, uses aerodynamic forces to pro-
vide vehicle lift, can fly autonomously or be piloted remotely, can be
expendable or recoverable, and can carry a lethal or nonlethal pay-
load.” “Unmanned” infers complete absence of a pilot on the aircraft.
This means that UAVs can be operated remotely or completely au-
tonomously. (Limnaios [6]) Simply put, it is an aircraft that operates
without a human operator on board. (Sandbrook [5]) (Wagner [9])
Various names are used for UAV such as drones, robot plane and re-
motely piloted aircraft system, with ‘drone’ as the most popular name.
The name ‘unmanned aerial vehicles’ however, seems to be one of
the more popular one with many experts. (Restas [3]) (Bhattacharjee
[4]) (Sandbrook [5]) In this study the terms ‘UAVs’ and ‘drones’ will be
used interchangeably.

2. HISTORICAL PERSPECTIVE ON UAVS

There seems to be no agreement among scholars as to when
drones were first used. Kilani traces their use back to 1849 during
the attack of Venice by Austria using unmanned balloons filled with
explosives. Wagner also dates it back to the 19" century for aerial-
military reconnaissance photos which were taken in the Spanish-
American war. Limnaios et al. and Khan however, record Ancient
Greece as the starting point of UAVs. It is claimed that in 425BC
Tarentum of South Italy, built the first-ever UAV which was in the form
of a wooden mechanical pigeon, (see Figure1). This UAV flew only
once, for 200 metres. A lot of machines were made between then
and the 19" Century, leading to the current UAV designs. (Limnaios
[6]) (Wagner [9]) (Kilani [10]) (Khan [11]). In 1916 America produced
the first ‘modern’ UAV through the work of Lawrence and Sperry.

abra: Archytas galamb. Forrés: [11]
Figure 1: Archytas’ Pigeon Source: [11]

2.1. Az UAV technikai hattere

Az UAV-k szamos tipussal, mérettel és konfiguracids képessé-
gekkel rendelkeznek. Az ENSZ (OCHA) megallapitasa, hogy bar
a legtébb UAV-t tavolrol vezeérlik, egyesek dnallo repiilésre is képe-

It was called the ‘aviation torpedo’ and it flew over a distance of
30 miles. Some scholars, however, state that drones were first devel-
oped and used for military purposes by the United States of America
in the 1950s. (Webb [12])
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sek el6re meghatarozott koordinacio alapjan. Fahlstrom és Gleason
(2012) azt 4llitia, hogy az elmuilt években a gépek mérettartomanya
nagy valtozason esett keresztlll, hiszen a legkisebb UAV annyira
kicsi, mint egy rovar, és a legnagyobb pedig egy szokdsos kdnny(
személyzettel rendelkezé repiilégép nagysagu (Fahlstrom [1]) A kis
s a nagy mretnek is megvan az el6nye. Egyrészt minél kisebb egy
UAV, annal kdnnyebben hordozhatd, és mozgathatd, indithat6 vagy
lizemeltethetd.. (Sandbrook [5]) Masrészt a nagyobb UAV-k élettar-
tama hosszabb valamint alkalmasabb nagyobb terlletek lefedésére.
Példaul a Predator 7 —et nem tekintik megfelel6nek az ENSZ misz-
szioi szamdra. A nagyobb UAV-k stabilabbak is, mint a kisebbek,
kilbndsen a szeles id6ben. Ezenkivill lehetévé teszik a nagyobb
rakomanyok szallitasat, kiildndsen felderitési, keresési vagy mentési
célokra. (Mc Farland [13]) Azonban a kis UAV-k jobb és nagyobb fel-
bontasu képeket készitenek, hiszen a képalkotd eszkdzok kdnnyeb-
bek, mint korabban. (Dorn [14])

3. FEJLETT ORSZAGOK

A fejlett orszagok szamos kutatast végeznek kilénbdzd fenye-
getésekkel kapcsolatban. Példaként érdemes megemliteni az épileti
tiizeket, ezzel megmutatva a betonszerkezetek tlizallosagat. (Balazs
[15]), valamint olyan kezdeményezéseket is, amelyek a reziszten-
ciat sokkal magasabbra tartjak (Lubloy [16]). A dronokat sikeresen
alkalmaztak szamos fejlett orszagban, tobbek kdzétt az Amerikai
Egyesiilt Allamokban a 2005-6s Katrina hurrikan kapcsan, amely
nagymértéki pusztitast végzett a Mississippi-6bdl partvidékén. (NSF
[17]) Az UAV-k szamos videot készitettek, és atkutattak a teriiletet
tulélék megtaldlasa céljabol. Emellett hasznalatuk segitséget jelen-
tett a beavatkozoknak arrol, hogy mely teriletekre koncentraljak a fi-
gyelmiiket és tevékenységiiket. Emellett hasznos képek késziiltek
dsszeomlott hazakrol, kid6lt fakrol, megkdzelithetetlen Utszakaszok-
rél. Az UAV-at a japan a féldrengés és szokéar , illetve a Fukushi-
mai atomer6m( meghibasodasa kapcsan is hasznaltdk 2011-ben
(Adams [18]) A meghibasodott nuklearis létesitmény sugarzasa ori-
asi veszélyt jelentett az &llampolgarokra és a beavatkozokra, ezért
nagy elényt jelentett a drénok alkalmazasa, hiszen segitségiikkel
valos kép késziilt a teriiletr6l. Az US RQ-4 Global Hawk (l4sd a 2.
abrat [19]) két hénapi volt izemben és ezalatt 20 killdetést vallalt. Ez
id§ alatt tobb ezer képet készitett, amelyeket megosztottak a japan
kormannyal és a segélyszervezetekkel. [20] Az UAV-k az USA hatar-
vidékének Mexikéval és Kanadaval val6 nehéz terepét is kbrbejarjak
infravirds és nagy felbontasu kamerakkal. Ez csokkenti az illegdlis
hataratlépék szamat. De a drénok ezen kivil alkalmasak eltiint sze-
mélyek keresésére, erd6tiizek és kdzlekedési balesetek felderitésé-
re. (Finn [21]) (Carr [22])

3.1. Fejl6dé orszagok

Az UAVk vagy drénok emlitése sok ember elméjében a halal
és apusztitds képeit idézi fel. Az elmult par évtized azonban ta-
nuja volt ennek a technoldgianak az emberi élet, az anyagi javak
a és a kdrnyezet megovasara Afrikaban és a vilag mas részein. Az
ENSZ szamos szakteriilete, (UNHCR) alkalmazta ezt a technolgiat,
a vészhelyzetekre torténd reagalas céljabol. (UNHCR [23]) Az UAV-
at olyan orszagokban is haszndljak, mint a Flilép-szigetek, Haiti,
a Kong6i Demokratikus Koztarsasag, Niger, Uganda, Dél-Szudan,
Nigéria, Ruanda,vagy Csad. (OCHA [13]) (UNHCR [23]) (Kasaija
[24]) (Karlsrud [19]) Ezekben a fejléd6 orszagokban a drontechno-
l6gia békés alkalmazdsoknak bizonyult, és szamos lehetbsége még
mindig felfedezetlen.

2.1.Technical summary of UAVs

There are many types and sizes of UAVs with different weights,
configurations and capabilities. United Nations Office for the Coordi-
nation of Humanitarian Affairs (OCHA) states that even though most
UAVs are remotely controlled, some fly autonomously following pre-
set coordinated or patterns. Fahlstrom and Gleason (2012) state that
in recent years the range in size has increased tremendously with
the smallest UAV being as small as an insect and some larger than
a usual light manned aircraft. (Fahlstrom [1]) The smaller the UAV is
the more portable it is, such that it can be carried, launched or oper-
ated with much ease. The miniaturisation of UAVs also has brought
about the positive outcome of significant price. (Sandbrook [5]) On
the other hand, the bigger UAVs are also necessary for the provision
of long endurance and the coverage of larger area. The Predator
7, for instance, is not included in Table 1 because they were not
considered appropriate for UN missions. It is at the larger end, and
can fly for 40 hours to an altitude of up to 25 000 fee. (OCHA [7]) The
larger UAVs are also more stable than the smaller ones, especially
in windy situations. Moreover, they allow for a larger arrangement of
payloads, especially for surveillance or search and rescue purposes.
(Mc Farland [13]) However, the small UAVs are more capable to pro-
duce higher resolution imagery because imaging devices are now
lighter than before. (Dorn [14])

3. DEVELOPED COUNTRIES

Developed countries make many researches on different threaten-
ing. Taking building fires as an example there are researches to show
the effect of fire stress on concrete structure (Balazs [15]) and also
initiatives to keep its resistant much higher (Lubloy [16]). Drones
have been successfully used in many emergency situations in the
developed world such as Hurricane Katrina in 2005 which caused
extensive destruction on the Mississippi Gulf Coast. National Science
Foundation reports that, with their speed portability and access, two
UAVs investigated the communities that were damaged by the storm.
(NSF [17]) They searched for survivors and took videos to help re-
sponders know which areas to either focus their attention on or avoid.
Streets blocked by collapsed houses or fallen trees could not stop the
UAVs to capture details of the presenting situation; even from as far
as 1000 feet. UAVs were also used when Japan suffered successive
disasters of earthquake, tsunamis and the Fukushima Daiichi nuclear
power plant melt down in March 2011. (Adams [18]) With the dam-
aged nuclear facility that was emitting radiation it became danger-
ous for humans to access the area. The US RQ-4 Global Hawk (see
Figure 2 [19]) came to the rescue and undertook 20 missions in two
months. During that time it photographed thousands of images that
were shared with the Government of Japan and aid organisations.
[20] UAVs are patrolling the difficult terrain of USA border with Mexico
and Canada; equipped with infrared and high resolution cameras.
This reduces the risk for border agents and increases coverage and
precision. They are involved in search and rescue for missing per-
sons, monitoring forest fires and monitoring traffic accidents, among
other applications (Finn [21]) (Carr [22])

3.1. The developing countries

The mention of UAVs or drones invokes images of death and
destruction in many people’s minds. However, the past couple dec-
ades have witnessed this technology being used to protect and
save lives as well as the infrastructure and environment; in Africa
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3.2. Drénok alkalmazasa afrikai kitelepités soran

A technika paradoxonja: a bombak elhelyezésére és a célpontok
elpusztitdsara létrehozott, a dron technoldgiat alkalmazzak Afrika
menekiiltjeinek segitésére is, tbbek kizott olyan orszagokban, mint
Nigéria, Burkina Faso, és Niger.Az UAV-k alkalmazasaval készitett
képek (lasd a 3. abra [25])

Az ENSZ tisztviselGinek és partnereinek helyzetfelmérését se-
gitették, igy az altaluk végzett tevékenységek megfeleltek a me-
nekiiltek egészségligyi, fizikai, tarsadalmi-gazdasagi és oktatasi
igényeinek. Ezaltal tevékenységik koltséghatékonyabb lett mintha
hagyomanyos repiil6gépeket hasznaltak volna. (Aduloju [26])

4. ORVOSI ESZKOZOK SZALLITASA

Az orvosi eszkdzok szallitdsa els6roban Ruandaban nyert értel-
met, hiszen az orszagban 11 millié szegény ember él olyan tavoli
terlleteken ahova szinte lehetetlen eljutni. Az UAV-k haszndlataval
naponta megkozelitbleg 150 vérszallitdsra volt szlkség 21 létesit-
ményben.

A veszélyhelyzet idején, egy gépjarmiinek négy orat vett igénybe
a terlilet megkdzelitése, ez a dronok esetén nagyjabol 15 percet je-
lentett. Ez szdmos élet megmentését jelentette az orszagban, mivel
a szlilés utani halandosag az orszégban a nék elhaldlozasanak f6
oka. A Muhanga korzetben az orvosi eszk6zok szallitasara szolgalo
UAVok bevezetése 2017 elején valosult meg. Tovabbi cél ennek az
orszag tobbi részére torténd kiterjesztése. (Aljazeera, [30]) A 3. 4b-
ran orvosi ellatast szallitd dron lathato.

Alkalmazasukkal egy nap alatt végeztek tuberkuldzis diagnozist,
ott ahol ez egyébként 6 hétig tart. Rdadasul a rakomany egyike sem
vész el a prébaid@szak alatt, és a koltségek is kisebbnek bizonyul-
nak, mint a kdzdti szallitas soran. (NICD [31]) (Borgen Project [32])
A Borgen Project (2016) azt 4llitja, hogy a dronok forradalmasithat-
jak az egészségligyi ellatast Dél-Afrikaban. Egy masik megjegyzés
szerint (Smedley 2015) alondoni Imperial College légi robotikus
laboratérium afrikai dronhaldzatokat készitett azzal a céllal, hogy
vérellatast biztositson a vidéki egészségiigyi klinikaknak, a fejlédd
orszagokban. (Smedley [33])

5. UAV-K HASZNALATA T/-'\RSADALMI KONFLIKTUSOK ES
ZAVARGASOK KAPCSAN

Az Egyesiilt Nemzetek Szervezete, a humanitarius szervezetek
és arend6rség megkezdte a légiforgalmi megfigyelésre szolgald
UAV-k hasznélatat, amelyek valds idejli informaciokat, valamint ke-
resesi és mentési eredményeket valtottak ki. A dronok azonban nem
képesek megallitani a kiilonbdz6 konfliktusokat és zavargdsokat.
Azonban a drénok altal begyijtétt informaciok hozzajarulhatnak az
emberi jogok védelméhez, az életmentéshez és a béke fenntartasa-
hoz. Alkalmazasukra az alabbi esetek szolgaltattak példat:

e 2006 - MONUC; a Kongdi Demokratikus Koztarsasagban (KDK)

e 2006 - 2009 - a szudani hatar megfigyelése Csaddal a dafuri in-
vazi6 sordn

e 2007 - MINUSTASH; a békefenntartd er§ Haitin

e 2009 - MINURCAT; Kelet-Csad és az észak-kelet Kozép-Koz-
tarsasag

e 2013 - MONUSCO; a Kong6i Demokratikus Kdztarsasagban,

e 2015 - Timbuktu; Ornen, Svalan és Korpen a svéd békefenntar-
tok bevetésére kertilt sor

Kasaija (2014) szerint a ,MONUSCO dronok” a légi megfigye-
lés és az ENSZ békefenntartdsanak keretén bellll jelentek meg, &am

and other parts of the world. Several departments of the United Na-
tions such as the UN Department of Peace Keeping Operations, UN
Refugee Agency (UNHCR) have employed this technology to re-
spond to emergencies, save lives and bring peace sooner. (UNHCR
[23]) UAVs have been used in countries like the Philippines, Haiti,
Democratic Republic of Congo (DRC), Niger, Burkina Faso, Uganda,
South Sudan, Burkina Faso, Nigeria, Rwanda, Chad, Central Africa
Republic and South Africa. (OCHA[13]) (UNHCR [23]) (Kasaija [24])
(Karlsrud [19]) In these developing countries drone technology has
proved to have peaceful applications and a multitude of opportunities
still lie unexplored.

3.2. UNHCR drones helping displaced people in Africa

The paradox of technology: created to deploy bombs and kill on
target, drone technology is now being employed to help refugees in
Africa. In countries like Nigeria, Burkina Faso, Niger, South Sudan
and Uganda UAVs have been used to assess the needs of displaced
persons, map huge populations and assess environmental damage
caused by massive displacements. (UNHCR [23])

The imagery produced by the use of UAVs (see Figure 3 [25])
provided UNHCR officials and its partners with improved situational
awareness that helped them meet the health, physical, socio-eco-
nomic and education needs of the refugees and at less cost than if
they used manned aircraft. (Aduloju [26])

4. DELIVERY OF MEDICAL SUPPLIES

Technology has become relevant in Rwanda by addressing the
country’s challenges of the majority of the 11 million people who are
poor and live remote areas that are difficult to reach. The roads are
washed making it difficult to access the remote parts of the country.
With the use of UAVs approximately 150 deliveries of blood was ex-
pected to be made to 21 facilities every day. Where it used to take
four hours to make an emergency delivery the drone will carry out
those deliveries in 15 minutes. This will significantly save a lot of
lives as postpartum haemorrhaging was the major cause of death
for pregnant women in the country. The launching of UAVs to trans-
port medical supplies in Muhanga district was expected to expand to
cover the rest of the country by early 2017. (Aljazeera, [30]

For instance, the DNA samples of sputum are lightweight, take
very little space and are not target for potential thieves. The Bor-
gen Project (2016) argues that drones may revolutionise healthcare
in South Africa On another note, Smedley (2015) reports that the
Aerial Robotics Laboratory at Imperial College London was setting
up African drone networks to deliver blood supplies to rural health
clinics which could see more drone activity in developing countries.
(Smedley [33])

5. CURRENT USE OF UAVS IN CONFLICT EMERGENCY SUR-
VEILLANCE

The United Nations, humanitarian organizations and police have
started using UAVs for aerial surveillance which yields such informa-
tion tasks as real time information as well as for search and res-
cue. Surveillance drones do not have the ability to stop conflict. The
information gathered through them, however, can contribute to the
protection of human rights, save lives and help bring peace soon-
er. According to the OCHA, Karlsrud and Kakaes the UN has used
drones for the protection of human rights in (OCHA [7]) (Karlsrud
[19]) (Kakaes [25])
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hasznalatuk kiterjeszthet6 mas orszagokra is, mint példaul Szudanra
és Dél-Szudanra. A MONUSCO keretében a két 6 prioritas a civilek
védelme és a Kongdi Demokratikus Koztarsasagban a béke meg-
szilarditasa volt. AMONUSCO-t felhatalmazték arra, hogy minden
szilkséges eszkozt felhasznaljon, ezért ez az UAV-k az egyik legfon-
tosabb eszkdzének tekinthetd. A drénok hasznalata jelentGsen hoz-
zajarult az M23 -as csoport lazadasanak megsziintetéséhez a keleti
Kongdi Demokratikus Koztarsasagban. Ezen miveletek soran, pél-
daul Haitiban és Csadban és még sokan més orszagban, a dronok
alkalmazasa hasznosnak bizonyult az ellenzéki er6k mozgasanak
megfigyelésében és a civilek védelmében. (Kasaija [24]) (Kakaes
[25])

6. AZ UAV-K HATEKONYSAGANAK KIHIVASAI
6.1. Szabalyozas

A nemzeti légtérben az UAV-ok telepitésének egyik legfébb aka-
dalya a megfelel6 jogi keret hianya, amely szabalyozza hasznala-
tukat. Ez sok orszégra vonatkozik, beleértve Dél-Afrikat. Mendelow
(2015) tobbek kozott agy érvel, hogy olyan jogalkotési keretre van
szilkség, amely felhatalmazza a dél-afrikai polgari légikdzlekedési
hatdsagot arra, hogy legitimalja a teherszallitd drénokat. Emellett
még azzal érvel, hogy a fejlett vilag polgari légikdzlekedési hatosagai
kemény torvényeket szabtak ki a replildgépeken a balesetek veszé-
lyének csokkentése érdekében. A szikséges szabalyozas hidnya
miatt a UAV-k haszndlata, a szingapuri Typhoon Haiyan utan a Fi-
|6p-szigeteken Tacloban polgarmestere dltal kotétt kiilon megallapo-
dason alapult. (Htet [2]) (OCHA [7]) (Kerr [29]) (Mendelow [34])

Figure 2: Delivery of medical supplies
2. dbra: Orvosi eszkdzoket szallitd dron

6.2 Személyi jogok

A személyi jogok tiszteletben tartasa tovabbra is vita targyat ké-
pezi. (Hét [2]) (Carr [22]) Longeley (2016 [35]). Konkrét példa erre,
hogy miutan a dél-afrikai Fokvaros polgarmestere bejelentette, hogy
drénokat haszndl arézkabel lopas megfigyelésére, amelyre évek
Ota sok pénzt kdlt. A jogi aktivista szervezetek ezaltal aggodalmukat
fejezték ki a maganélet és a személyi jogok védelmével kapcsolat-
ban. Erviik, hogy a nyilvanossagtél védeni kell a személyei jogokat
a technoldgiai fejlédés ennek nem szabhat hatart. Az UAV-k képesek
bejutni a maganintézményekbe elGzetes figyelmeztetés vagy jelzés
nélkil. (Fulloright [27])

e 2006 — MONUC; in Democratic Republic of Congo (DRC)
e 2006 - 2009 - to monitor Sudanese border with Chad, during
invasion from Darfur
e 2007 - MINUSTASH; the peacekeeping force in Haiti
e 2009 - MINURCAT; eastern Chad and north-eastern Central
Republic
e 2013 -MONUSCO;in DRC,
e 2015 - Timbuktu; Ornen, Svalan and Korpen were deployed by
Swedish peacekeepers
According to Kasaija (2014) the ‘MONUSCO drones' made a mark
in the history of aerial surveillance and UN peacekeeping and their
use may be expanded to other countries such as Sudan and South
Sudan. The two major priorities under MONUSCO were the protec-
tion of civilians and the consolidation of peace in DRC. MONUSCO
was mandated to employ all necessary means and UAVs became
one of the major instruments used. In spite of lingering challenges
concerning the use of drones especially with regards to regulation,
they significantly contributed to the ending of the rebellion of the M23
group in eastern DRC. In these operations, such as in Haiti and Chad
and several others, the application of drones proved beneficial in
monitoring the movement of opposition forces and protecting civil-
ians. (Kasaija [24]) (Kakaes [25])

6. Challenges to effective use of UAVs
6.1. Regulation

One of the major obstacles to deploying UAVs in the national
airspace is the absence of an appropriate legal framework that regu-
lates their use. This applies to many countries including South Africa.
For instance, Mendelow, (2015) argues that there is need for a legis-
lative framework that empowers the South African Civil Aviation Au-
thority to legitimize cargo carrying drones. He further argues that the
developed world civil aviation authorities have imposed tough laws
on drones in order to reduce the danger of accidents. Due to the ab-
sence of necessary regulation the use of UAVs, after the Super Ty-
phoon Haiyan in the Philippines, was cleared by a special agreement
with the Mayor of Tacloban. (Htet [2]) (OCHA [7]) (Kerr [29]) (Men-
delow [34])

6.2. Privacy

The concern with regards to privacy is still a subject of debate.
(Htet [2]) (Carr [22]) Longeley (2016 [35]) refers to a poll conducted
by the American Government Accountability Office (GAO) where
42% 0f 1708 randomly selected adults indicated that they were
concerned about their privacy in relation to the use of UAVs and
15% indicated otherwise. The concerns about privacy seem to be
ubiquitous. After the South African mayor of the city of Cape Town
announced plans to use drones to monitor copper cable theft that is
costing a lot of money every year, the human rights and legal activist
organisations raised concerns about privacy. The argument is that
the public should be protected from the infringement of their indi-
vidual privacy as a result of technological advancement. UAVs have
the ability to penetrate private establishments without prior warning
or warrant. (Fulloright [27])

6.3. Safety/ security

With over 50 organisations developing and producing UAV de-
signs, safety concerns have increased. The concerns are that these



VEDECKE A ODBORNE GLANKY / / SCIENTIFIC AND EXPERT PAPERS

&
&
S
§§$

6.3. Biztonsag és védelem

Az UAV-k gyartasaval és népszerliségének novekedésével
godalomra ad okot, hogy ezek a UAV-k zavarjak a kereskedelmi és
altalanos forgalomban |évé repil6gépeket. Ezenkiviil tovabbi prob-
léma, hogy az emberi életre valamint az anyagi javakra is veszélyt
jelenthetnek, kiildndsen akkor, ha egy lakott térségben egy dron
meghibasodik. Az Amerikai Kormanyzati Ellen6rzési Hivatal (GAO)
aggalyai az UAV hasznalatéval kapcsolatban: (Carr [22]) (Longley
[35])

o Az UAV-k képtelenek mas replil6 targyak felismerésére

o Hianyossagaik vannak a hackelés, és a szamitogépes terroriz-
mus terén

o Nincsenek lizemi és technoldgiai szabvanyuk a biztonsaguk ira-
nyitasara

¢ Nincs szabalyozasi keret a nemzeti légtérbe valo beilleszkedésik
gyorsitasara

A fejl6d6 orszagok UAV-ok iranti ndvekvd igénye miatt a polgari 1égi-
kozlekedési hatosagok sok munkat végeznek e kihivasok megoldasa
érdekében.

7. Drénhasznalat elényei a fejlédé orszagokban

A fejl6d6 orszagok altaldban szerény er6forrasokkal rendelkez-
nek, kiildndsen a pénzligyi és a technoldgiai eszkdzok terén. A la-
kossag nagy része tavoli vidéki terlileteken él, melyek a legttbb
esetben fejletlenek és szint megkozelithetetlenek.. Az UAV-k polgari
alkalmazasaban rejlé el6nydk megfelelnek a katonaiaknak, melyet
az alabbiak targyaljak (Bhattacharjee [4]) (Glade [36] (Odido [37])
(Dorn [38]) (Dorn [39]), tigy mint:

o Altalaban kisebbek, kbnnyebbek és iizemanyaghatékonyak

o Tartdsak, kdltséghatékonyak és miikddésiik nagy teriletet fed le

o Gyorsabbak, pontosabbak dolgozhatnak, és megbizhatébbak,

mint az emberi megfigyelés

Az UAV-ok hatékonyan tudnak dolgozni éjszaka is.

o Atechnoldgia bevondsa a polgari zavargasokba, segit a hamis
vadak csokkentésében,emellett alapul szolgal a szabalysértések
kezeléséhez, és tamogatja a dontéshozok munkajat.

8. Osszegzett kovetkeztetések

Acikk bemutatta a UAVk torténeti attekintését, a méreteit és
fajtait. Az eredetileg katonai haszndlatra tervezett dronok esetében
megtaldltak a polgari szférdba vezetd utat. A fejlett orszagok UAV-
at hasznalnak kilonbdzd alkalmazésokhoz; a a fejlédd orszagoknak
pedig alkalmazasuk oriasi elényt jelent. Ez annak kdszodnhetd, hogy
ezek az orszagok altalanos forrashidnnyal, tavoli vidéki helyszinekkel
és a kiilonbdz6 tipusu katasztrofak megoldsaval szembesiinek. Az
UAV hatékony, gyors és olcsobb megoldast kindl az emberi élet, az
anyagi javak és a kdrnyezet megmentésére a fejl6dd orszagokban.
Bér alkalmazasuk néhany esetben nagy kihivast jelent, hasznalatuk
elényei ellensulyozzak azokat.

Felhasznalt irodalom

[1] Fahlstrom, P.G. & Gleason, T. J. (2012) Introduction to UAV Systems (4"
ed) Johney and Sons, Ltd. West Sussex, UK

[2] Htet, Z. B. (2016) Disaster Drones: Great Potential, Few Challenges?
10" Oct. RSIS Commentary, No. 253

UAVs will interfere with the usual commercial and general flying air-
craft. Furthermore, there is apprehension that they could also inter-
fere or even cause danger to the people and property on the ground,
especially in the event of a drone crash over a populated area The
American Government Accountability Office (GAO) stated the follow-
ing as the aspects of safety concerns as a result of using UAVs: (Carr
[22]) (Longley [35])
o UAVs are incapable of recognizing other flying objects
o There are weaknesses in the command and control of UAV opera-
tions such as hacking, cyber terrorism or jamming of GPS
¢ No operational and technological standards in place to guide their
safety
¢ No regulatory framework to speed up their integration into the na-
tional airspace
With the increasing need for UAVs in developing countries, Civil
Aviation Authorities have a lot of work to do to alleviate these chal-
lenges.

7. Benefits of using drones in the developing countries

Just as the use of UAVs has revolutionised the military, the same
is happening with civilian applications. They are a game-changer
and provide more advantages over manned aircraft or human in-
volvement. [4] Developing countries are generally resource-poor,
especially in terms of finances and highly technological equipment.
Most of their population lives in remote rural areas mostly with under-
developed or damaged infrastructure which makes them highly inac-
cessible. Their advantages in civilian applications correspond with
the military ones as discussed by the following (Bhattacharjee [4])
(Glade [36] (Odido [37]) (Dorn [38]) (Dorn [39]) such as:

o They are usually smaller, lighter and more fuel-efficient

o They are persistent, cost-effective and surveillance covers a large
area at a time

o They can work faster, more accurately, and are more reliable than
human observers (eye and ear are limited)

o UAVs can work effectively at night without fear for their security

e Inclusion of monitoring technology in civil unrest, such as UAVs,
helps to reduce false accusations, provides a basis to deal with
violations, keeps decision makers informed concerning the situa-
tion on the ground and builds confidence among involved parties.

8. Conclusion

This paper presented historical overview of UAVs, the classifica-
tion on the basis of size. UAVs, having been initially designed for
military use have found their way into the civilian arena. While the
developed world uses UAVs for various applications; the developing
countries benefit tremendously. This is due to their general lack of
resources, remote rural locations and prevalence of various kinds
of catastrophes. UAVs provide an effective, fast and less expensive
solution to save more lives and the environment in developing coun-
tries. Although there are still challenges in the use of drones, they are
outweighed by benefits.

References

[1] Fahlstrom, P.G. & Gleason, T. J. (2012) Introduction to UAV Systems (4™
ed) Johney and Sons, Ltd. West Sussex, UK

[2] Htet, Z. B. (2016) Disaster Drones: Great Potential, Few Challenges?
10" Oct. RSIS Commentary, No. 253



Delia

VEDECKE A ODBORNE GLANKY / / SCIENTIFIC AND EXPERT PAPERS

[3] Restas, A. (2015) Drone Applications for Supporting Disaster Manage-
ment. World Journal of Engineering and Technology, 3, 316-321. Retri-
eved from: http://dx.doi.org/10.4236/wjet.2015.33C047

[4] Bhattacharjee, D. (2015) Unmanned aerial Vehicles and Counter Terro-
rism Operations. Indian council of world affairs

[5] Sandbrook, C. (2015) The Social Implications of Using Drones for Bi-
odiversity Conservation. Sandbrook, 44(Suppl. 4):5636-5647 DOI
10.1007/513280-015-0714-0

[6] Limnaios, G., Tsourveloudis, N. & Valavanis, K. P. (2012 Introduction:
A Chapter in Angelov, P. (Ed) (2012) Sense and Avoid in UAS: Reason
and Applications, John Wiley and Sons, Ltd. UK

[7] United Nations Office for the Coordination of Humanitarian Affairs
(OCHA) (2014). Unmanned Aerial Vehicles in Humanitarian response.
Occasional Policy Paper, OCHA Policy and Studies Series

[8] Department of Defense Dictionary of Military and Associated Terms
(2001) 12 April. As Amended Through April 2010, Joint Publication
1-02

[9] Wagner, M. (2014) Unmanned Aerial Vehicles. (Online) Retrieved from:
https://www.researchgate.net/publication/282747710_Unmanned_
Aerial_Vehicles [Accessed 05/05/16]

[10] Kilani, N. K. S. Design of Unmanned Aerial Vehicle with Long Endurance
Capacity and Increased Power to Weight Ratio (2015) (Msc) Thesis,
University-Kingsville

[11] Khan, A. K. (2016) Pioneers of Unmanned Aviation (Online) 1st Nov. Ret-
rieved from: https://abulkalamkahanblog.wordpress.com/2016/11/01/
pioneers-of-unmanned-aviation/ (Download: 08.01.2017)

[12]Webb, D., Wirbel, L. & Sulzman, B. (2010). From Space, No
One Can Watch You Die, Peace Review, 22:1, 31-39, DOI:
10.1080/10402650903539901

[13] McFarland, M. (2016) Rwanda’s Hospitals Will Use Drones to Deliver
Medical Supplies 14" Oct. (Online) Retrieved from: www.money.cnn.
com/2016/10/13/technology/Rwanda-drone-hospital/  (Download:
04.01.2017)

[14] Dorn, A.W. (2007). Tools Of The Trade? Monitoring and Surveillance
Technologies in UN Peacekeeping. United Nations

[15] Balazs L Gy., Lubloy E. E. (2012) Reinforced concrete structures in and
after fire; Concrete Structures: Annual Technical Journal: Journal of the
Hungarian Group of FIB 13: pp. 73-80.

[16] Lubloy E., Kopecsko K, Balazs L. Gy., Szilagyi, .M., Madarasz J. (2016)
Improved fire resistance by using slag cements; Journal of thermal
analysis and calorimetry 125:(1) pp. 271-279.

[17] National Science Foundation (NSF) (2005) Small, Unmanned Aircraft
Search for Survivors in Katrina Wreckage (Online) Retrieved from:
https:/ /www.nsf.gov/news/news_summ.jsp?cntn_id=104453 (Down-
load: 04.01.2017)

[18] Adams, S.M. & Friedland, C.J. (2011) A Survey of Unmanned Aerial
Vehicle (UAV) Usage for Imagery Collection in Disaster Research and
Management, (Online) Retrieved from: https://www.researchgate.net/
publication/266465037

[19] Karlsrud, J. & Rosén, F. (2013). In the Eye of the Beholder? UN and
the Use of Drones to Protect Civilians. Stability: International Journal of
Security and Development. 2(2), p.Art. 27. DOI: http://doi.org/10.5334/
sta.bo

[20] UAS VISION (2011) Global Hawk Provided Infrared Images of Dama-
ged Fukushima Nuclear Plant (Online) Retrieved from: www.uasvision.
com/2011/08/26/global-hawk-provided-infrared-images-of-damaged-
fukushima-nuclear-plant/ (Download: 04.01.2017)

[21] Finn, P. (2011) Domestic Use of Aerial Drones by Law Enforcement
Likely to Prompt Privacy Debate, The Washington Post. 23 Jan. (On-
line) Retrieved from: www.washingtonpost.com/wp-dyn/content/artic-
le/2011/01/22/AR2011012204111.html

[22] Carr, E.B. (2013) Unmanned Aerial Vehicles: Examining the Safety, Se-
curity, Privacy and Regulatory Issues of Integration into U.S. Airspace
Retrieved from: www.ncpa.org/pub/unmanned-aerial-vehicles-exami-
ning-the-safety-security-privacy--and-regulatory-issues-of-integration-
into-us-airspace (Download: 07.01.2017)

[23] United Nations Refugee Agency (UNHCR) (2016) UNHCR Drones Help
Displaced Populations in Africa (Online) Retrieved from: http://www.

[3] Restas, A. (2015) Drone Applications for Supporting Disaster Manage-
ment. World Journal of Engineering and Technology, 3, 316-321. Re-
trieved from: http://dx.doi.org/10.4236/wjet.2015.33C047

[4] Bhattacharjee, D. (2015) Unmanned aerial Vehicles and Counter Terror-
ism Operations. Indian council of world affairs

[5] Sandbrook, C. (2015) The Social Implications of Using Drones for
Biodiversity Conservation. Sandbrook, 44(Suppl. 4):S636-5647 DOI
10.1007/513280-015-0714-0

[6] Limnaios, G., Tsourveloudis, N. & Valavanis, K. P. (2012 Introduction:
A Chapter in Angelov, P. (Ed) (2012) Sense and Avoid in UAS: Reason
and Applications, John Wiley and Sons, Ltd. UK

[7] United Nations Office for the Coordination of Humanitarian Affairs
(OCHA) (2014). Unmanned Aerial Vehicles in Humanitarian response.
Occasional Policy Paper, OCHA Policy and Studies Series

[8] Department of Defense Dictionary of Military and Associated Terms
(2001) 12 April. As Amended Through April 2010, Joint Publication
1-02

[9] Wagner, M. (2014) Unmanned Aerial Vehicles. (Online) Retrieved from:
https://www.researchgate.net/publication/282747710_Unmanned_
Aerial_Vehicles [Accessed 05/05/16]

[10] Kilani, N. K. S. Design of Unmanned Aerial Vehicle with Long Endurance
Capacity and Increased Power to Weight Ratio (2015) (Msc) Thesis,
University-Kingsville

[11] Khan, A. K. (2016) Pioneers of Unmanned Aviation (Online) 1st Nov. Re-
trieved from: https:/ /abulkalamkahanblog.wordpress.com/2016/11/01/
pioneers-of-unmanned-aviation/ (Download: 08.01.2017)

[12] Webb, D., Wirbel, L. & Sulzman, B. (2010). From Space, No
One Can Watch You Die, Peace Review, 22:1, 31-39, DOI:
10.1080/10402650903539901

[13] McFarland, M. (2016) Rwanda’s Hospitals Will Use Drones to Deliver
Medical Supplies 14" Oct. (Online) Retrieved from: www.money.cnn.
com/2016/10/13/technology/Rwanda-drone-hospital/  (Download:
04.01.2017)

[14] Dorn, A.W. (2007). Tools Of The Trade? Monitoring and Surveillance
Technologies in UN Peacekeeping. United Nations

[15] Balazs L Gy., Lubloy E. E. (2012) Reinforced concrete structures in and
after fire; Concrete Structures: Annual Technical Journal: Journal of the
Hungarian Group of FIB 13: pp. 73-80.

[16] Lubloy E., Kopecsko K, Balazs L. Gy., Szilagyi, .M., Madarasz J. (2016)
Improved fire resistance by using slag cements; Journal of thermal anal-
ysis and calorimetry 125:(1) pp. 271-279.

[17] National Science Foundation (NSF) (2005) Small, Unmanned Aircraft
Search for Survivors in Katrina Wreckage (Online) Retrieved from: htt-
ps:/ /www.nsf.gov/news/news_summ.jsp?cntn_id=104453 (Download:
04.01.2017)

[18] Adams, S.M. & Friedland, C.J. (2011) A Survey of Unmanned Aerial
Vehicle (UAV) Usage for Imagery Collection in Disaster Research and
Management, (Online) Retrieved from: https://www.researchgate.net/
publication/266465037

[19] Karlsrud, J. & Rosén, F. (2013). In the Eye of the Beholder? UN and
the Use of Drones to Protect Civilians. Stability: International Journal of
Security and Development. 2(2), p.Art. 27. DOI: http://doi.org/10.5334/
sta.bo

[20] UAS VISION (2011) Global Hawk Provided Infrared Images of Dam-
aged Fukushima Nuclear Plant (Online) Retrieved from: www.uasvision.
com/2011/08/26/global-hawk-provided-infrared-images-of-damaged-
fukushima-nuclear-plant/ (Download: 04.01.2017)

[21] Finn, P. (2011) Domestic Use of Aerial Drones by Law Enforcement
Likely to Prompt Privacy Debate, The Washington Post. 23 Jan. (On-
line) Retrieved from: www.washingtonpost.com/wp-dyn/content/arti-
cle/2011/01/22/AR2011012204111.html

[22] Carr, E.B. (2013) Unmanned Aerial Vehicles: Examining the Safety, Se-
curity, Privacy and Regulatory Issues of Integration into U.S. Airspace
Retrieved from: www.ncpa.org/pub/unmanned-aerial-vehicles-exam-
ining-the-safety-security-privacy--and-regulatory-issues-of-integration-
into-us-airspace (Download: 07.01.2017)

[23] United Nations Refugee Agency (UNHCR) (2016) UNHCR Drones Help
Displaced Populations in Africa (Online) Retrieved from: http://www.



VEDECKE A ODBORNE GLANKY / / SCIENTIFIC AND EXPERT PAPERS

&
&
S
§§$

uasvision.com/2016/11/29/unhcr-drones-help-displaced-populations-
in-africa/ (Download: 21.12.2016)

[24] Kasaija, P.A. (2014) The Use of Unmanned Aerial Vehicles (Drones) in
United Nations Peacekeeping: The Case of the Democratic Republic of
Congo, Vol.18, Issue 13

[25] Kakaes, K. (2015) Drones and the Protection of Human Rights: a Chap-
ter in Greenwood, F & [] Kakaes, K (2015) Drones and Aerial Observa-
tion: New Technologies for Property Rights, Human Rights, and Global
Development A Primer. New America Retrieved from: http://drones.
newamerica.org/primer/DronesAndAerialObservation.pdf

[26] Aduloju, O. (2016) Tech to the Rescue! How UN is Using Drones to Help
IDPs in Nigeria, Others [See] (Online) Retrieved from: thesheet.ng/
tech-rescue-un-using-drones-help-idps-nigeria-others-see/ (Download:
03.01.2017)

[27] Norton Rose Fulloright (2015) Civilian Drones and Privacy: A South Afri-
can Perspective (Online) Retrieved from:

[28] Vision Systems (2016) Drones in South Africa use Visible and Infrared
Cameras to Spot Rhino Poachers (Online) Retrieved from: http://www.
vision-systems.com/articles/pt/2016/02/drones-in-south-africa-use-
infrared-cameras-to-spot-rhino-poachers.html (Download: 07.01.2017)

[29] Kerr, D. (2016) Drones’ Newest Mission? Disaster Relief (Online) Retri-
eved from: https://www.cnet.com/news/drones-newest-mission-disas-
ter-relief/ (Download: 03.01.2017)

[30] Aljazeera (2016) Rwanda Turns to Drones to Deliver Vital Blood Supp-
lies 14" Oct. (Online) Retrieved: www.aljazeera.com/news/2016/10/
rwanda-turns-drones-deliver-vital-blood-supplies-161014095632407.
html (Download: 04.01.2017)

[31] National Institute for Communicable Diseases (NICD) (2016) These
Drones Bring Healing, Not War (Online) Retrieved from: www.nicd.
ac.za/?page=news&id=4&rid=600

[32] The Borgen Project (2016) Drone Revolutionalising Healthcare in South
Africa (Online) 9th Jan. Retrieved from: www.borgenproject.org/drones-
healthcare-in-south-africa/ (Download: 09.01.2017)

[33] Mendelow, B. (2015) How Drones Can Improve Healthcare Delivery in
Developing Countries (Online) Retrieved from: www.theconversation.
com/how-drones-can-improve-healthcare-delivery-in-developing-count-
ries-49917 (Download: 04.01.2017)

[34] Smedley, T. (2015) Drones’ New Mission: Saving Lives in Developing
Countries The Guardian, 9" Jan. (Online) Retrieved from: https://www.
theguardian.com/sustainable-business/jan/09/drones-tech-natural-di-
sasters-medical-developing-countries (Download: 08.01.2017)

[35]Longley, R. (2016) Concerns Over Drone Aircraft Used in the
United States Retrieved from: www.usgovinfo.about.com/od/
rightsandfreedoms/a/Unmanned-Aircraft-Used-In-The-United-States.
htm [Accessed: 04/01/17]

[36] Glade, D. (2000) Unmanned Aerial Vehicles: Implications for Military
Operations. Centre for Strategy and Technology, Occasional Paper No.
16, Air University

[37] Odido, D. & Madara, D. ( 2013) Emerging Technologies: Use of Unman-
ned Aerial Systems in the Realisation of Vision 2030 Goals in the Coun-
ties. International Journal of Science and Technology, 3(8) December

[38] Do, A. W. (2004). Blue Sensors: Technology and Cooperative Monitoring in
UN Peacekeeping. Toronto, Canadian Forces College

[39] Dorn, A. W. (2011). Keeping Watch: Monitoring, Technology & Innovati-
on in UN Peace Operations. Tokyo: United Nations University Press.

Address of authors:

Fumiso Muyambo

Disaster Management Training and Education Centre for Africa,
Bloemfontein, South Africa

Agoston Restas

National University of Public Service, Hungary

Andries Jordaan

Faculty of Natural and Agricultural Sciences University

of the Free State, South Africa

Laszlo Bodnar

National University of Public Service, Hungary

uasvision.com/2016/11/29/unhcr-drones-help-displaced-populations-
in-africa/ (Download: 21.12.2016)

[24] Kasaija, P.A. (2014) The Use of Unmanned Aerial Vehicles (Drones) in
United Nations Peacekeeping: The Case of the Democratic Republic of
Congo, Vol.18, Issue 13

[25] Kakaes, K. (2015) Drones and the Protection of Human Rights: a Chap-
ter in Greenwood, F & [] Kakaes, K (2015) Drones and Aerial Observa-
tion: New Technologies for Property Rights, Human Rights, and Global
Development A Primer. New America Retrieved from: http://drones.
newamerica.org/primer/DronesAndAerialObservation.pdf

[26] Aduloju, O. (2016) Tech to the Rescue! How UN is Using Drones to Help
IDPs in Nigeria, Others [See] (Online) Retrieved from: thesheet.ng/
tech-rescue-un-using-drones-help-idps-nigeria-others-see/ (Download:
03.01.2017)

[27] Norton Rose Fullbright (2015) Civilian Drones and Privacy: A South Afri-
can Perspective (Online) Retrieved from:

[28] Vision Systems (2016) Drones in South Africa use Visible and Infrared
Cameras to Spot Rhino Poachers (Online) Retrieved from: http://www.
vision-systems.com/articles/pt/2016/02/drones-in-south-africa-use-
infrared-cameras-to-spot-rhino-poachers.html (Download: 07.01.2017)

[29] Kerr, D. (2016) Drones’ Newest Mission? Disaster Relief (Online) Re-
trieved from: https://www.cnet.com/news/drones-newest-mission-dis-
aster-relief/ (Download: 03.01.2017)

[30] Aljazeera (2016) Rwanda Turns to Drones to Deliver Vital Blood Sup-
plies 14" Oct. (Online) Retrieved: www.aljazeera.com/news/2016/10/
rwanda-turns-drones-deliver-vital-blood-supplies-161014095632407.
html (Download: 04.01.2017)

[31] National Institute for Communicable Diseases (NICD) (2016) These
Drones Bring Healing, Not War (Online) Retrieved from: www.nicd.
ac.za/?page=news&id=4&rid=600

[32] The Borgen Project (2016) Drone Revolutionalising Healthcare in South
Africa (Online) 9th Jan. Retrieved from: www.borgenproject.org/drones-
healthcare-in-south-africa/ (Download: 09.01.2017)

[33] Mendelow, B. (2015) How Drones Can Improve Healthcare Delivery in
Developing Countries (Online) Retrieved from: www.theconversation.
com/how-drones-can-improve-healthcare-delivery-in-developing-coun-
tries-49917 (Download: 04.01.2017)

[34] Smedley, T. (2015) Drones’ New Mission: Saving Lives in Developing
Countries The Guardian, 9" Jan. (Online) Retrieved from: https://www.
theguardian.com/sustainable-business/jan/09/drones-tech-natural-
disasters-medical-developing-countries (Download: 08.01.2017)

[35]Longley, R. (2016) Concerns Over Drone Aircraft Used in the
United States Retrieved from: www.usgovinfo.about.com/od/
rightsandfreedoms/a/Unmanned-Aircraft-Used-In-The-United-States.
htm [Accessed: 04/01/17]

[36] Glade, D. (2000) Unmanned Aerial Vehicles: Implications for Military Op-
erations. Centre for Strategy and Technology, Occasional Paper No. 16,
Air University

[37] Odido, D. & Madara, D. ( 2013) Emerging Technologies: Use of Un-
manned Aerial Systems in the Realisation of Vision 2030 Goals in the
Counties. International Journal of Science and Technology, 3(8) Decem-
ber

[38] Dorn, A. W. (2004). Blue Sensors: Technology and Cooperative Monitoring in
UN Peacekeeping. Toronto, Canadian Forces College

[39] Dorn, A. W. (2011). Keeping Watch: Monitoring, Technology & Innova-
tion in UN Peace Operations. Tokyo: United Nations University Press.

Recenzent:

doc. Ing. Andrea Majlingova, PhD.
Katedra protipoziarnej ochrany
Drevarska fakulta

Technicka univerzita vo Zvolene

Reviewer:

doc. Ing. Andrea Majlingova, PhD.
Department of Fire protection

Faculty of Wood Science and Technology
Technical University in Zvolen



28 Dottt

VEDECKE A ODBORNE GLANKY // SCIENTIFIC AND EXPERT PAPERS

POZIARNE VYTAHY, ANALYZA RIZiK A BEZPECNOSTNE PRAVIDLA

FIRE LIFTS, RISK ANALYSIS AND SAFETY RULES

Marianna Tomaskova — Marta Nagyova

Abstrakt

Poziarny vytah je vytah zriadeny na dopravu hasi¢skych jednotiek a hasicskej techniky, z ktorého je vychod na vSetky podlazia budovy,
na ktorych sa predpoklada zasah. Poziarnym vytahom musi byt vybavena budova s poziarnou vyskou v nadzemnej ¢asti s viac ako 22,5
m, ak su v tejto vyske umiestnené prevadzkarne zaradené do skupiny 6 alebo 7 a viac ako 60 m. Zakladnou poziadavkou je, aby vytahy
a ich bezpeénostné komponenty spifiali prislu$né predpisy na ochranu zdravia a bezpegnosti. Tento vytah sa moze pouzivat ako osobny
vytah, ked tam nie je poziar. Na prevadzku poziarneho vytahu je dolezita aj spofahlivost zdrojov napajania a obvodov.

Kli¢ové slova
poziarny vytah. riziko, bezpecnostné pravidla

Abstract

A firefighting lift is designed to transport firefighting services and equipment with unobstructed access to all floors of a building in a fire
fighting operation. Buildings of a more than 22, 5 m fire height above ground must be equipped with firefighting lifts if at that height there
are situated business premises classified under group 6 or 7 and more than 60 m. Firefighting lifts and their safety components have to
meet general health and safety regulations. A firefighting lift can be used as a normal passenger lift at any time other than in the event

of fire. Reliability of power supplies and circuitry is essential to the operation of a firefighting lift.

Keywords
fire lift, risk, safety rules

uvoD

V zmysle § 2 ods. 4 zakona NR SR ¢&. 314/2001 Z. z. 0 ochrane
pred poziarmi v zneni neskorsich predpisov ,Poziarne zariadenia su
poziarnotechnické zariadenia, hasiace pristroje, poziarne uzavery,
zariadenia na hasenie iskier v pneumatickych dopravnikoch, zaria-
denia na dodavku vody na hasenie poziarov, zariadenia na trvald
dodavku elekirickej energie pri poZiari, poZiarne vytahy, evakuacné
vytahy, nudzové osvetlenie a iné zariadenia sliZiace na evakuaciu
0s0b a zasah.

Pravnicka osoba a fyzicka osoba - podnikatel na Ucely zabezpe-
genia podmienok na Ucinné zdolavanie poziarov je povinna (okrem
inych povinnosti) v zmysle § 5 pism. a) zakona ¢. 314/2001 Z. z.:

obstardvat a instalovat v objektoch, zariadeniach a priestoroch
s0 zretelom na nebezpegenstvo vzniku poZiaru vhodné druhy poZiar-
nych zariadeni, hasiace latky, hasi¢sku techniku, vecné prostriedky
ochrany pred poziarmi, prevadzkovat ich v akcieschopnom stave,
zabezpecovat vykondvanie ich kontroly a udrzby osobou s odbornou
spdsobilostou, ak tak ustanovuje tento zakon, viest a uchovévat do-
kumentéciu o ich prevadzkovani.

INTRODUCTION

Pursuant to par. 2 sec. 4 of the Act of the National Council of the
SR No 314/2001 Coll on fire prevention as amended ,Firefighting
devices include firefighting equipment, fire extinguishers, fire valves,
devices for extinguishing of sparks in pneumatic conveying systems,
equipment for the supply of water for firefighting, equipment for per-
manent energy supply during a fire, firefighting lifts, evacuation lifts,
emergency lighting and other devices for evacuation of people and
firefighting operation”.

Sec.5 (a) of Law No 324/2001 Coll. stipulates that for the purpos-
es of providing conditions for effective extinguishing of a fire (apart
from other obligations) both a legal entity and a natural person — en-
trepreneur are obliged to:

provide and install the appropriate types of firefighting equip-
ment, firefighting materials, firefighting devices, adequate means
for protection against fire in buildings, facilities and premises, keep
firefighting equipment in proper working condition, secure and carry
out their regular inspection and maintenance by a qualified profes-
sional person if stipulated by the law,maintain and preserve records
containing information of their operation.
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PoZiarny vyfah

Vytah zriadeny na dopravu hasiéskych jednotiek a hasicske;
techniky, z ktorého je vychod na véetky podlaZia stavby, na ktorych
sa predpoklada zésah. Za poZiarny vytah sa povazuje aj evakuacny
vytah umiestneny v chranenej unikovej ceste typu B alebo C. Vy-
tah navrhnuty s pridavnou ochranou a s ovladacimi prvkami, ktoré
umozriuju jeho priame ovladanie hasi¢skou jednotkou pri zdolavani
poziaru. Vytah zabezpecujuci rychlu dopravu hasicskych jednotiek
a hasiCskej techniky do v8etkych podlaZi objektu; jeho prevadzka
musi byt po stanovenu dobu v priebehu poZiaru bezpecna.

Vytah bud vnutri budovy s osobitou ochrannou uzavretou kon-
Strukciou, alebo na fasade budovy, ktorého strojné zariadenie, zdroje
napdjania a ovladanie mozno zapinat vyhradne pri pouZivani na po-
treby hasicov.

Evakuaény vytah

Viytah sliziaci na evakudciu 0sbb; nepovazuje sa za unikov
cestu a jeho kapacita sa nezapocitava do celkovej kapacity Uniko-
vych ciest; jeho prevadzka musi byt po stanovenu dobu v priebe-
hu poZiaru bezpecna. Vytah sliZiaci na evakuaciu osob pristupny
z chranenej Unikovej cesty alebo umiestneny priamo v nej a napéaja-
ny z dvoch od seba nezavislych zdrojov elekirickej energie. Poziarny
vytah sa na rozdiel od bezného vytahu musi navrhndt tak, aby bol
v prevadzke tak diho, ako je to potrebné v pripade vzniku poZiaru
v Castiach budovy. Tento vytah sa méZze pouzivat ako osobny vytah,
ked tam nie je poziar. Na prevadzku poziarneho vytahu je délezita
spofahlivost zdrojov napajania a obvodov.

Vyhlaska MV SR ¢. 94/2004 Z. z. ktorou sa ustanovujli technické
poziadavky na protipoziarnu bezpeénost pri vystavbe a pri uzivani
stavieb. PoZiarny vytah je vytah zriadeny na dopravu hasiéskych
jednotiek a hasic¢skej techniky, z ktorého je vychod na vSetky pod-
lazia stavby, na ktorych sa predpoklada zasah. Za poziarny vytah sa
povazuje aj evakuaény vytah podra [3]., ktory musi byt umiestneny
v chranenej Unikovej ceste typu B alebo v chranenej Unikovej ceste
typu C. V spolocnej Sachte mézu byt umiestnené najviac dva evaku-
acné vytahy. Podla § 85 ods. 1 vyhlagky ¢. 94/2004 Z. z. Poziarnym
vytahom musi byt vybavena stavba s poZiarnou vyskou v nadzemnej
Casti
— viac ako 22,5m, ak su v tejto vySke umiestnené prevadzkarne

zaradené do skupiny 6 alebo 7,

— viac ako 60m.
§ 85 ods. 2 vyhlagky ¢. 94/2004 Z. z.

Poziarny vytah musi byt umiestneny v chranenej Unikovej ceste
typu B alebo typu C a musi mat zabezpecenu trvall dodavku elekiric-
kej energie najmenej pocas
— 45 min, ak je sucastou chranenej Unikovej cesty typu B,

— 90 min, ak je su¢asfou chranenej Unikovej cesty typu C.

Terminy a definicie podfa normy STN EN 81-72 ( Bezpe¢nostné
pravidla na kontrukciu a montaz vytahov) ¢ast 72 Poziarne vytahy

Firefighting lift

A lift for transportation of firefighting services and equipment that
is accessible to all floors of the building where a firefighting action
is required. A firefighting lift can also be used as an evacuation lift
installed in a building in the protected escape route of type B or C.
The lift is designed with additional protection and operating elements
which allow its operation directly by the firefighting service when
fighting a fire [4]. A firefighting lift provides quick access for firefight-
ing services and firefighting equipment to all floors of the building; its
operation must be safe during the course of the fire fighting.

Alift of a special fire proofed encased structure installed either
inside a building, or on the outside of a building used solely for the
operational needs of firefighting services.

Evacuation lift

A lift used for evacuation of persons; it should not be used as an
escape route and its capacity is not included in the total capacity of
escape routes; its operation must be safe for the specified period of
time during a fire.

The lift used for evacuation of people is accessible from the pro-
tected escape route or is located directly in this area being operated
from two independent power supply sources. A firefighting lift unlike
a normal lift must be designed to ensure its operation as long as it is
necessary in the event of a fire in a building. This lift may be used as
a passenger lift when there is no fire. The reliability of power supply
sources and circuits is important for the operation of a firefighting lift.

The Decree of the Ministry of the Interior of the SR No 94/2004
Coll. stipulates technical requirements on fire safety during erection
and use of structures. A firefighting lift is a lift used for transport of
firefighting teams and firefighting equipment with access to all floors
of the building in the event of a fire. An evacuation lift is also used
as a firefighting lift according to (Regulation of the Ministry of the In-
terior no. 94/2004 Coll. ) , which must be installed in the protected
escape route of type B or C. Two evacuation lifts can be installed in
one shaft. Pursuant to par. 85 sec. 1 of the Decree No 94/2004 Coll.
a building must be equipped with a lift if its firefighting height above
ground level is
— more than 22,5m, if at that height there are located premises

included in groups 6 or 7,

— more than 60m.
par. 85 sec. 2 of the Decree No 94/2004 Coll.

A firefighting lift is installed in the protected escape route of type
B or C and has sufficient supply of power for at least
— 45 minutes, if it is part of the protected escape route of type B,
— 90 minutes, if it is part of the protected escape route of type C.
Terms and definitions according to STN EN 81-72 (Safety rules
for construction and installation of lifts) part 72 Firefighting lifts
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Obr. 1. Piktogram poziarneho vytahu.
Fig 1. Pictogram for a firefighting lift.

— Riadiaci systém: systém reagujlici na vstupné signdly a vytva-
rajuci vystupné signaly, kioré maju za nasledok, ze prevadzka
zariadenia prebieha poZzadovanym sposobom.

— Evakuacia: organizovany a riadeny pohyb 0séb v budove z ne-
bezpecného priestoru  do bezpelného priestoru. Evakudcia
mdze byt z jedného podlaZia do iného podlaZia a nie nevyhnutne
von z budovy. [2]

— Evakuacna uroven: Uroven, na kiorej si vychody na evakudciu
0s6b z budovy. Ta nemusi byt nevyhnutne na tej istej Urovni, ako
je pristup pre hasi¢sku jednotku.

— Poziarny Usek : ¢ast budovy oddelené stenami a /alebo strop-
mi s cielom obmedzit Sirenie poZiaru a horucich plynov v danom
mieste.

— Poziarny vyfah: vyfah inStalovany beZne na dopravu osob a ma-
juci dodatoCnu ochranu, riadenie a signalizaciu, ktoré umoZriuju
jeho pouZitie pod priamym riadenim hasi¢skej jednotky.

— PozZiarna ochrana: opatrenia na zabranenie vzniku poZiaru a $i-
reniu poziaru vo vSetkych pripadoch do chranenych dnikovych
ciest a vytvaranie predpokladov na ucinné hasenie poZiaru vrata-
ne urc¢enia poZiarnej odolnosti, poZiarneho zafazenia a spravania
sa stavebnych materidlov a stavebnych konstrukcii pri poziari.

— PoZiarna predsien: prostredie chranené proti poZiaru umoZzriu-
juce chraneny pristup z priestoru budovy k poZiarnym vytahom.
PoZiarny vytah sa umiestiuje v Sachte s poziarnymi predsiefiami

pred kazdymi Sachtovymi dverami vytahu. Priestor kaZdej poZiarnej

predsiene je dany poZiadavkami na dopravu nosidiel a umiestnenim
dveri v kazdom jednotlivom pripade.

Ak je iny vyfah v tej istej Sachte, potom celd spoloénd Sachta musi
spifiat poziadavky na poziarnu odolnost Sachiet poziarnych vytahov.

Tento stuperi poZiarnej odolnosti sa musi uplatnit aj na dvere po-
Ziarnej predsiene a strojovriu.

Ak neexistuje nijaké deliaca poZiarna stena oddelujlca poZiarny
vytah od ostatnych vytahov v spoloénej Sachte , potom vetky vytahy
a ich elektrické zariadenia musia mat tU istd poZiarnu ochranu ako
pozZiarny vytah, aby bola zabezpe¢ena spravna funkcia poziarneho
vytahu (Obr.5).

Vytah musi byt navrhnuty tak, aby spravne fungoval za tychto
podmienok:

Control system: a system which responds to input signals and
generates output signals making the equipment operate in the
required manner.

— Evacuation: an organised and controlled movement of persons in
a building from a dangerous area to a safe area. Evacuation can
be from one floor to another floor and not necessarily from the
building. (Folwarczny, L., Pokorny, J. 2006)

— Evacuation level: the level with exits for evacuation of people
from a building. It is not necessarily at the same level as the level
with the access for the fire service.

— Fire compartment: part of a building separated by walls and/or
ceilings in order to prevent spreading of fire and hot gasses within
the area.

— Firefighting lift: a lift commonly installed for the transport of pas-
sengers that has additional protection, operation and signalling
which enable it to be used under the direct control of the fire
service.

— Fire protection: measures aimed at preventing the outbreak and
spread of fire in all cases into the protected escape routes and ef-
fective management of fire including determination of fire resist-
ance, fire load and behaviour of building materials and structures
during a fire.

— Firefighting lobby: a fire protected environment providing protect-
ed access from the area in the building to firefighting lifts.

A firefighting lift is installed in the shaft with firefighting lobbies in
front of every shaft door of the lift. The area of each firefighting lobby
is given by the requirements for the transportation of stretchers and
the location of the doors in every single case [2].

If there is another lift in the same shaft, then the shaft as a whole
shall meet the fire resistance requirements for firefighting lift shafts.

This level of fire resistance must also apply to the door of the
firefighting lobby and the machine room.

If there is no firefighting wall to separate a firefighting lift from
other lifts in the shaft, then all the lifts and their electrical equipment
must have the same fire protection as the firefighting lift to ensure the
proper functioning of the firefighting lift (Fig.5).

The lift must be so designed as to function correctly under the
following conditions:
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g Ohen, teplo, horuce plyny sa mézu A

rozsirit’
do Sachty / priestoru pre strojové
zariadenia

Nechranené, alebo zatarasené
vyt'ahové zariadenia

Vytah nieje pouzitelny dostatocne
dlho pre hasi¢ov

Hasi¢i maji oneskorenie dlhsie ako
2 minuty

Natekanie vody do Sachty
-—_ .

Uvéznenie v poziarnej predsieni pre
poruchu vytahu

Nebezpeéné prostredie pre hasi¢ov /
osoby ¢akajlce na vyslobodenie

Zrutenie konstrukcie budovy skor,
ako hasici, skon¢ili vyslobodzovanie
vytahom

Nedostatok, alebo nespravne
umiestnené poziarne vytahy na
dopravu hasi¢ov v budove

1

i . . . .
Environment/building requirements
(e.g. operating temperature, significant

E | hazards) —

General requirements for firefighting
lifts (e.g. size of the cage and its

E" purpose ) J—

e ——
Rescue of firefighters trapped in the

E age (rescue method) _
Controlling systems, description of
functions —_—

d Power supplies for firefighting lifts —

I—l Interconnection of power supplies I—

J—

Obr. 2. Nebezpedenstva, nebezpecné situacie a udalosti.

Riziko uvdznenia

Hasi¢i majt oneskorenie
dlhsie ako 2 minut

Kombinacia nebezpecenstiev
Porucha, alebo chybna

funkcia rozvadzaca

Ludska chyba, alebo l'udské
spravanie

Nevhodna konstrukcia, alebo
oznacenie ru¢ného riadenia

Nevhodné oznacenie

Porucha napéjania z
elektrickej siete

Obr 3. Prehlad zévaZznych nebezpedenstiev a nebezpecnych situacii. [4]

Firefighting service communication
system e.g. regular testing

Fig 2. Hazards, hazardous situations and events.

Risk of entrapment

Firefighters are delayed mote
than 2 minutes

Combination of hazards

Failure or malfunction of the
switchbox

Human error or human
behaviour

Improper design or labelling
of manual operation

Improper labelling

Failure of the power supply
system

Fig. 3. List of significant hazards and dangerous situations. ( STN EN 81-72:2003)
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(" Elektrické/elektronické ovladade a )
signalizacia v staniciach musia zostat’
funk¢né, aby hasi¢i mohli zistit’, kde

sa nachadza klietka na
|_kvyslobodzovacie ucely (Obr.6). y
Setky ostatne eIeKtricke

elektronické komponenty poZiarneho
vytahu, ktoré niesi umiestnené v
poziarnej predsieni, musia byt
konstruované tak, aby spravne

\_0d 0_do + 40°C J

|_ fungovali pri teplote okolia v rozsahu

( Spravna funkcia riadenia vytahu
musi byt zabezpeCena pri dyme Vv
Sachte a/ alebo v strojovni lehote,

ktora sa pozaduje pre budovu, napr.

J

|_\poéas dvoch hodin.

Obr. 4. Overovanie bezpecnostnych poziadaviek a/alebo ochrannych opatrent. [4]

Tab 1. Overovacia tabulka

Electrical/electronic (Fig.6).

(’

All other electrical/electronic
components of a firefighting lift not
located in the firefighting lobby
must be designed for operating
properly at the ambient temperature

~

ranging from 0 to 40° C
|_\ e y,

fProper operation of a lit must be
ensured in a shaft and/or machine
room filled with smoke for the period
required for a building, e.g. for 2
\_ hours.

\

/

Fig. 4. Verification of safety requirements and/or protective measures.

(STN EN 81-72:2003 )

Tab. 1. Verification table

Clanok Vizudlne | Zhoda s kon- |Merania, ¢|  Kontrola Skuska
normy kontroly,2 |  $trukénym kongtrukénej | funkcie, © Sub-clause | Visual |Compliance | Measure- | Design | Functional
rieSenim vy- dokumenta- inspec- | with the lift | ments, ¢ | documenta- | test,®
tahu, cie, ¢ tions @ design ® tion check ¢
5.2.1 (STN EN 81-1, STN EN 81-2, STN EN 81-5, pr STN EN 81-6, 5.2.1 (STN EN 81-1, STN EN 81-2, STN EN 81-5, pr STN EN 81-6,
pr EN 81-7) pr EN 81-7)
52.2 X 52.2 X
52.3 X X 52.3 X X
524 X 524 X
5.3.1 X X 5.3.1 X X
5.3.2 X X 5.3.2 X X
533 X X 53.3 X X
534 X X X 5.3.4 X X X
535 X X X 5.3.5 X X X
54 X X X X 5.4 X X X X
5.6 X 5.6 X
5.7 X X 5.7 X X
5.8.1 X X X X 5.8.1 X X X X
5.8.2 X X X 58.2 X X X
5.8.3 X 5.8.3 X
5.8.4 X 5.8.4 X
5.8.5 X X 585 X X
5.8.6 X X 5.8.6 X X
5.8.7 X X 5.8.7 X X
5.8.8a,b,c, X X X X 5.8.8a,b,c, X X X X
def def
5.8.89 X X X 5.8.89 X X X
5.8.8h X X X 5.8.8h X X X
5.8.81j,kl,m X X 5.8.81i,jk,l,m X X
5.8.9 X X X 589 X X X
5.10 X X 5.10 X X
5.11.1 X 5.11.1 X
5.11.2 X X 5.11.2 X X
511.3 X X X 511.3 X X X
5114 X 5.11.4 X
5.12 X X 5.12 X X
7 X 7 X
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Poznamka: Ak dodavatel pouziva vyrobok s preskusanim typu, sk-

usky a kontroly sa vykonavaju tak, ako je stanovené v dokumen-

tacii vyrobku

a) Vysledky vizualnych kontrol majti len dokazat, Ze vyzadované
oznacenie splfia poziadavku a ze obsah dokumentov odo-
vzdany vlastnikovi je v stlade s poziadavkami

b) Vysledky zhody z kondtrukénym rieSenim vytahu, mé ukazat,
Ze vytah bol namontovany v stlade s konstrukénym rieSenim
a Ze komponenty su v sulade s konstrukénymi dokumentmi

c) Vysledky merania maju dokazat, Ze stanovené meratelné
vlastnosti boli spinené

d) Vysledky kontroly konstrukénej dokumentacie maju ukazat,
Ze konstrukéné poZiadavky normy boli spinené , na papieri
v konstrukénej dokumentacii ( napr. v dispozicii, $pecifikécii)

e) Vysledok skusky funkcie ma ukazat, ze vytah sa sprava tak,
ako sa predpokladalo, vratane bezpecnostnych zariadeni.

PoZiarny vytah musi byt, na rozdiel od normélneho vytahu, ur-
¢eny na prevadzku dovtedy, kym je to potrebné ak je poziar niekde
v budove. Ked v budove nie je poZziar, tento vytah sa méZe pouZivat
ako osobny vytah. Na zniZenie rizika, sa zatarasi vstup, ked sa bude
pozadovat, aby bol vytah v prevadzke pri zdsahu hasi¢skej jednotky,
pouzivanie vytahu na odvoz nékladov by sa malo obmedzit. [4]

Postup pri vyslobodzovani zvonku:

" Poziadavky na prostredie/ budovu
(napr. prevadzkova teplota, zavazné

E . nebezpecenstva) J I

Zékladné poziadavky na poziarny

vytah

E . ( napr. vel’kost’ klietky a jej ucel) ) :

e
Vyslobodzovanie hasi¢ov uvdznenych
v klietke ( sposob vyslobodzovania)

Ovladacie systémy, opis funkcii
Napajanie poziarnych vytahov

Prepojenie elektrickych napajani

!

Dorozumievaci systém hasi¢skej
jednotky napr. pravidelné sktisanie

PROTIPOZIARNA KONCEPCIA VO VYSKOVYCH BUDOVACH

Priklad znazornenia rizik:

— K predmetom narodnych stavebnych predpisov patria: konstruk-
cia budovy, snimanie dymu, poplachové systémy, instalacia ha-
siacich zariadeni, hydranty a pod.

— Podla hasicov: termin vysoka budova plati pre budovy s podlazia-
mi, ktoré su vySSie, ako dosiahne zariadenie na poziarny zasah.

— S vyvojom obdobia vysokych budov architekti a hasici prediozil
dva spravne navrhy, prvy sa tykal konStrukcie budov odolava-
jucich poziaru a Sireniu dymu a poskytovania vysokého stupia
bezpeénosti osobam nachadzajlicich sa v budove. Daléi névrh
sa tykal vybavenia tychto budov zabudovanymi protipoziarnymi
prostriedkami a opatreniami na vyslobodzovanie, oboje bolo
praktické a ucinné.

Note: Where the installer uses a product subject to testing, the

tests and inspections are carried out as specified in the product

documentation

a) The results of visual inspections are only to prove that the re-
quired labelling meets the requirement and that the content of
the documents delivered to the owner is in compliance with the
requirements

b) The results of the compliance with the lift design are to show
that the lift is installed consistent with the design and that its
components are in compliance with the design documents

c) The measurement results are to prove that the specified mea-
surable parameters are met

d) The results of checking the design documentation have to
show that the design requirements set forth by the standard
are met in the design documentation (e.g. spatial arrangement,
specifications)

e) The result of the functional test has to show that the lift func-
tions properly as intended including the safety devices

A firefighting lift, compared to a normal lift, is designed to operate
as long as it is required when a fire breaks out in a building. At any
time other than in the event of fire in the building the lift can be used
as a normal passenger lift. To reduce the risk of the entrance being
obstructed when the lift is required by the firefighting service during
the firefighting operation, its use for transportation of goods should
be restricted. (STN EN 81-72:2003 )

Rescue operations from outside:

i . . . .
Environment/building requirements
(e.g. operating temperature, significant

E  hazards) ) :
-

General requirements for firefighting
lifts (e.g. size of the cage and its

E‘ purpose ) :I

e ——
Rescue of firefighters trapped in the
age (rescue method)

\,

Controlling systems, description of
functions

Power supplies for firefighting lifts

Interconnection of power supplies

FIREFIGHTING CONCEPT FOR HIGH RISE BUILDINGS

Firefighting service communication
system e.g. regular testing

An example of potential hazards:

— National building regulations apply to: building structures, check-
ing for smoke, alarm systems, installation of fire extinguishing
equipment, water hydrants etc.

— According to firefighters: the term high-rise building means
any building with floors above the level of fire department vehicle
access.
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— Potiarne vytahy, ich pocet a ich umiestnenie v budove sa sta-
novuje ndrodnymi predpismi a su délezitym prostriedkom v boji
s poziarom, dopravy hasicov a zariadeniami na evakuéciu pod
dozorom hasicov.
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Obr. 5. Jimka s Cerpadiom na od¢erpavanie vody pouzitej pri haseni poziaru
Fig. 5. Sump with a pump for drawing water used to extinguish a fire.

POPIS RIZIK V UZAVRETYCH PRIESTOROCH

Pre analyzu rizik sa v si¢asnosti pouZivaju rdzne metody. Kom-
binovand metoda rizika pozostava z dvoch navzajom sa doplfiuju-
cich postupov — metdda pre identifikaciu zdrojov rizik a metdda pre
vyhodnotenie rizik. Jednou metodou je mozné vyjadrit cely proces
posudzovania rizika. Vysledna hodnota rizika predstavuje kombina-
ciu parametrov D a CP, kde celkova pravdepodobnost CP je dand
stétom parametrov frekvencie F, pravdepodobnosti P a moznosti

zabranenia O [1]

Tab 2. Urcenie rizika kombinovanou metédou

Kategorie rizika:

l. Neprijatelné riziko (v ¢innosti sa nesmie pokracovat, alebo
ju zacinat, ak riziko nebude znizené)

Il. Neziaduce riziko (st nutné bezpe&nostné opatrenia a kon-
trola ich dodrZiavania, bez toho nie je mozné v ¢innosti
pokragovat)

lll. | Prijatemé riziko (riziko je akceptovatelné, ale je potrebné
monitorovanie a kontrola rizika)

IV. | Prijatelné riziko (riziko je akceptovatelné, ale je potrebné
monitorovanie a kontrolovanie rizika)

Tab 3. Uréenie rizika kombinovanou metédou [1,5]

Teplom $iriacim sa do achty/priestoru na
Y 03] 1]3 N
strojové zariadenia

Nechranenim, aIebolzatargsenlm vytahového 3ls|1]3 v
zariadenia

Natekanim vody do Sachty 215|133 \

With the developments in construction of high rise buildings ar-
chitects and firefighters came up with two suggestions, the first
being to design buildings that resist fire, stop the spread of smoke
and provide a high level of safety for people in the building. The
other was to provide these buildings with appropriate firefighting
equipment and rescue techniques, which were both practical and
efficient.

Firefighting lifts, their number and location within the building are
determined by national regulations and are an important means
of extinguishing fire, transportation of firefighters and fire escape
equipment under supervision of firefighters [4].

BERNSTEIN

D-32457 Ports Wesaiza Tiainest Wag
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IEC/EN 60947-5-1 P67
ACIS Ue 240V/1e 34 Ui 250V

B o i POL.

Obr. 6. Elektricky bezpeénostny snimac
Fig.6. Electrical safety switch.

DESCRIPTION OF RISKS IN CLOSED SPACES

Different methods are currently used for risk analysis. The com-
bined method of risk consists of two mutually supporting processes
- a method for identification of sources of risk and a method for as-
sessment of risk. The entire process of risk assessment can be ex-
pressed by one method. The resulting value of risk represents a com-
bination of the parameters D and TP, where the total probability TP
is given by the sum of the parameters frequency F, probability P and

the possibility of prevention O. [1]

Tab 2. Determining risk using the combined method

Categories of risk:

l. Unacceptable risk (the activities cannot continue or start if
the risk is not reduced)

Il. Undesired risk (safety measures and checks of adherence
to them are necessary, and without this the activities cannot
continue)

Ill. | Acceptable risk (the risk is acceptable but monitoring and
control of the risk is necessary)

IV. | Acceptable risk (the risk is acceptable but monitoring and
control of the risk is necessary)
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Pokracovanie tab. 3

Tab. 3 Determining risk using the combined method. [1,5]

OHROZENIA / RIZIKA D|F|P|O TP DANGER / RISKS D|F 0 TP
Uvéznenim v poZiarnej predsieni pre poruchu s|ls5]3]s v Heat spreading into shaft/space for machinery | 0 | 3 3 L
vytahu
Zrdtenim konstrukcie budovy skor, ako hasici alalsls . Unprotected or stopping of elevator equipment | 3 | 5 3 H
skoncia vyslobodzovanie osb
Nedostato¢nym, alebo nespravnym umiestne- Water running info shat 215 s H
nim poziarneho vyfsh(tjj r\llz dopravu hasic¢ov v 03] 1|1 N Trapped person in the fire vestibule due to o | s 5 '
udo elevator breakdown
Poruchou, alebo chybnou funkciou rozvadzaca | 1 | 4 [ 1 | 3 N Collapsing of buiding construction before fre- | , | 1 '
fighters can finish freeing persons
Ludskou chybou 4151313 \
Insufficient or incorrect placement of the fire lift ol 3 1 L
Nevhodnym oznagenim ru¢ného riadenia 2 (3|31 N for transport of fire-fighters in the building
Poruchou napajania z elekrickej siete 41321 v Defect or error in fuse box function 1]4 3 L
. o - Human error 415 3 H
Pritomnostou $kodlivych materidlov 341 |1 S
Chylbajiicim, alebo obmedzenym pristupom Unsuitable labelling of manual controlling 213 1 L
. , 415|213 V
osobam s obmedzenou schopnostou pohybu
Power outage from electricity network 413 1 H
Pohonom so zlou presnostou zastavovania 2141415 V
Presence of hazardous materials 3|4 1 M
Poruchou, alebo zastavenim vytahovej klietky slols]s v i . - -
mimo otvaracieho pasma Lacking or limited access _tc_)_persons with physi- 4|5 3 H
cal disabilities
Havariou vytahu pri zlyhani ktorejkolvek mecha-
nickej Gasti afsfzf5s v Movement with poor precision when stopping | 2 | 4 ) H
Padom Kiietky pri pretrinutf nosnjch ldn e e U Breakdown or stopping of the lift cage outside of 4|2 3 H
Zasiahnutim servisného pracovnika elektrickym als 2] v opening area
prudom.
An elevator accident upon failure of any me- 4|3 5 H
Odistenim $achtovych dveri. 314]13]3 v chanical part
Chybajicim, Ialvebo ne\{yhovujm’:im osvetlenim olslal1 N Fall of cage upon tearing of load-bearing ropes | 4 | 3 8 H
pri $achtovych dverach.
. . . Shocking of a service worker by electrical 4 1 H
Nedostatocnym ohradenim vytahovejSachty. | 3 | 5 | 3 | 1 Vv current 5
Kizkou podlahou v strojovni z désledku neZiadu- Activation of the shaft doors 314 3 H
ey DT 2153 |1 S
cej latky nachadzajucej sa na podlahe.
Missing or unsuitable lighting by shaft doors 0|5 1 L
Nedostatocnym vetranim klietky 213123 S
— — — Insufficient enclosure of the elevator shaft 3|55 1 H
Chybajtcim alebo nevyhovujlicim ovladanim s ls 1] s
pri poziari Slippery floor in the machine due to unwanted s |5 1 M
Nevyhovujucim zaistenim vstupnych dveri do substances on the floor
. X 215123 S
Sachty alebo priehlbne
Insufficient ventilation of the cage 2|3 3 M
Nebezpecnym pristupom do priehlbne 2153 |1 S
Lacking or unsuitable control during fires 315 1 M
Nevyhovujlcim zdvihacim zariadenim 2 14|11 N
Unsuitable securing of entry doors to shaft or o |5 3 M
Nevyhovuijticim sklom vo dverach 14]1]1 N depth
Chybajlicou alebo nevyhovujlicou ochranou Dangerous access to depths 2[5 1 M
proti zachyteniu prstov pri posuvnych klietko- 213|123 S ] — .
vych alebo $achtovych dverach Unsuitable lifting equipment 2| 4 1 L
Chybajucim samocinnym zatvargmm zariadenim slal2]s N Unsuitable glass in doors 1|4 ’ L
pri posuvnych dveréch
Nezodpovedajlcou poziarnou odolnostou Lacking or unsuitable protection against catch-
. p ; 31221 S ) . o 213 3 M
Sachtovych dverf ing of fingers in sliding cage or shaft doors
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Pokracovanie tab. 3

Continuation of table 3

zatazenia klietky

Chybajdcimi ngpismi, oznaceniami a prevadzko-

vymi navodmi

Po vyhodnoteni ohrozeni kombinovanou metddou uvede-
nych v tabufke 3 vyplyva, ze evakuacné a poziarne vytahy patria
do skupiny, kde previada vysoké riziko (40,5%), na druhom mieste
bolo stredné riziko s podielom 31% a na predposlednom mieste sa
umiestnilo nizke riziko 28,6 %, preto je potrebné prijimat opatrenia
pre minimaliz&ciu rizik.

Aplikacia poZiarneho vytahu v praxi

Spolo¢nost KONE pontka kompletné rieSenia pre vylepSenie
vytahov, ktoré spifiajl $pecifické poziadavky zékaznika obrézok 7.
Poziarny vytah méze byt pouzity ako bezny vytah pre cestujlcich, aj

ciu, ktoré umoziuju

Strop
T35 Zanvky LF33, LF77
LED bodové svetla LF56, LF68, LFS8, LF97, LFO3

Previdzkovy panel
Ciastotnd vyska KSC D20
Celkova vyika KSC D40, KSC 573, KSC 673, KSC 673

Zabradlie
HR41T, HR50, HRS51, HRS3

Steny
Nehrdzavejica ocel (F, K. M)

~ Podlaha

) Guma (RC4,RC3,RC6,RCS, RCY),
Komporzitny kamefi (SF2, SF3, SF6, SF21, 8F22, §F23),
Nehredzavejuca ocel {(88)

Obr.7 Kabina vytahu KONE

Moznostou pohybu Klietkovych dveri pri otvore- | » | 5 | 5 | o S Lacking self-closing device with slidingdoors [ 2 | 2 | 2 | 8 L
nych Sachtovych dverach
Klietkou bez dveri slsl2]q s Non-compliant fire resistance of shaft doors 31221 M
Possibility of movement of cage doors with ols]3]s M
Nedostatocnym zébradlim pri klietke 214123 S opened shaft doors
Chybajicim obmedzovagom rychlosti 4323 % Cage without doors 31321 M
Chybajucimi alebo nevyhovujdcimi naraznikmi | 4 | 3 | 3 | 3 V Insufficient barriers with cage 2 14|23 M
Nadmernou vzdialenostou medzi klietkovymi s
a Sachtovymi dverami S8 3|1 Lacking of a speed limiter 413|123 H
Chybajticim uzatvaracim ventilom 1(3]2]1 N Lacking or unsuitable buffers 41333 H
Chybajticim zariadenim kontrolujiicim uvolnenie Bxcessive distance between cage and shaft 31331 M
; ] 21323 S doors
lan/ retazi
Lacking closi I 11321 L
Chybajlcou kontrolou ¢asu chodu 04|21 N acking closing vaive
Lacking controlling device for freeing of rope
Nevyhovujlcim zaria.dtlen‘im na nudzovd signa- i13l2]3s N 9 9 chains g pe/ 21323 M
lizéciu
Chybajiicou alebo nevyhovujticou kontrolou Lacking control of time of running 01421 L

Non-compliant equipment for emergency sig-
nalization

Lacking or unsuitable control of cage loading 31323 H

Lacking inscriptions, labels and operating
instructions

Application of fire lifts in practice:

KONE has complete solutions for refinement elevators to meet
specific customer requirements. Fig. 5. A fire service elevator can
be used as a normal passenger elevator even if it has the additional
protection, controls and signalization to enable it to be used under the
direct control of the fi refi ghter.

Ceiling
T5 fluorescent tubes LFA3 LF77,
LED spot lights LF56, LF6S, LFSB, LF97, LF98

4% Car Operating Panel
o0 Partial height KSC D20,
Full height K5C D40, K5C 573, K5C 673, K5C 675

Handrail
HR41T, HR50, HR51, HR53

Walls
Stainless steel (F K, M)

Floor

Rubber (RC4, RC5, RC&, RCE, RCY),
Composite stane (SF2, 5F5, SF6, SF21, 5F22,
SF23), Stainless steel (55)

Fig 7. Fire concept in high-rise buildings.
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PREDSTAVUJEME VAM DOC. ING. ANDREU MAJLINGOVU, PHD.
WE WOULD LIKE TO INTRODUCE ASSOC. PROF. ANDREA MAJLINGOVA, PHD.

Dovolte, aby sme Vam v tomto ¢isle ¢asopisu Delta predstavi-
i nadu kolegyriu doc. Ing. Andreu Majlingovt, PhD., ktord pdsobi
na Katedre protipoZiarnej ochrany Drevarskej fakulty Technickej uni-
verzity vo Zvolene od roku 2005. V roku 2016 habilitovala na Aka-
démii Policajného zboru v Bratislave. Kolektiv pracovnikov katedry
sa tak obohatil o dal$ieho docenta a to v odbore 8.3.1 Ochrana 0s6b
a majetku.

Doc. Ing. Andrea Majlingova, PhD. je absolventkou Studijného
odboru Lesnictvo, ktoré ukoncila v roku 2002 na Lesnickej fakulte
Technickej univerzity vo Zvolene. V roku 2006 ukoncila na rovnakej
fakulte aj svoje interné doktorandské Studium v Studijnom odbore
Hospodarska Uprava lesov. Externé doktorandské Studium absol-
vovala na Fakulte bezpegnostného inzinierstva Zilinskej univerzity
v Ziline v &tudijnom odbore ,Z4chranné sluzby* v roku 2015. V de-
cembri 2016 habilitovala na Akadémii Policajného zboru v Bratislave
v Studijnom odbore 8.3.1 Ochrana 0s6b a majetku.

Na Katedre protipoZiarnej ochrany Drevarskej fakulty Technic-
kej univerzity vo Zvolene pdsobi od oktdbra 2005. Svoje pbsobenie
na Katedre prerusila len v obdobi rokov 2014 — 2015. V tomto Case
pbsobila v Hasi¢skom a z&chrannom zbore, najskér na pdde Po-
Ziarnotechnického a expertizneho dstavu MV SR a neskér Prezidia
Hasi¢ského a zachranného zboru v pozicii vedlcej Oddelenia roz-
vojovych projektov.

Vo svojej pedagogickej praci sa zaobera problematikou krizového
riadenia, manazmentu rizik a aplikaciou nastrojov podpory priestoro-
vého rozhodovania, vratane geografickych informacnych systémov,
do tychto oblasti. Jej vyskum je ciefovo orientovany na stidium spra-
vania sa poZiarov v prirodnom prostredi, aplikéciu nastrojov podpory
priestorového rozhodovania do oblasti manaZmentu rizik mimoriad-
nych udalosti nielen prirodného, ale i technického charakteru.

Doc. Ing. Andrea Majlingova, PhD. je svojim zameranim jedinec-
nou docentkou. Nie je len dobrou odborni¢kou vo svojom odbore, ale
aj Clovekom zapalenym pre dobro veci, ktory vie nezistne pomahat
a ktory ma zmysel pre spravodlivost. Jej pracu si velmi cenime a pra-
jeme vela Uspechov nielen v jej tvorivej pedagogickej a vedeckej pra-
ci ale aj v osobnom Zivote.

Tereriovd, L.

Let us introduce our colleague assoc. prof. Andrea Mailingova,
PhD in this issue of the Delta journal. Andrea Mailingova has been
working at the Department of Fire Protection at the Faculty of Wood
Sciences and Technology at the Technical University in Zvolen since
2005. In 2016 she habilitated at the Academy of the Police Force in
Bratislava. This added another associate professor to the team at
Department, in particular, in the field 8.3.1 Protection of Persons and
Property.

Assoc. prof. Andrea Majlingova, PhD. graduated from the Fa-
culty of Forestry of the Technical University in Zvolen in Study Field of
Forestry in 2002. In 2006, she completed her full-time doctoral studies
in the Forest Management study field at the same faculty. She com-
pleted the part-time doctoral studies in Zilina in Rescue Services study
field at the Faculty of Security Engineering at the University of Zilina
in 2015. In December 2016, she habilitated in Protection of Persons
and Property study field at the Academy of Police Force in Bratislava.

She has been working at the Department of Fire Protection at the
Faculty of Wood Sciences and Technology at the Technical Univer-
sity in Zvolen since October 2005. The only time she was not active
in the Departmental life was in period of 2014 — 2015. At that time
she worked in the Fire and Rescue Corps, first at the Fire Research
Institute of the Ministry of the Interior, later at the Presidium of the
Fire and Rescue Corps in the post of the Head of the Development
Projects Department.

In her pedagogical work she deals with crisis management, risk
management and the application of spatial decision support tools,
including geographic information systems in these areas. Her rese-
arch is focused on the study of fire behaviour in the environment, the
application of spatial decision support tools in the area of risk ma-
nagement of emergencies of natural as well as of technical nature.

Assoc. prof. Andrea Majlingova, PhD. is a teacher and scientist
of a unique scope. She is not only an expert in her field, but also
a person committed to good intentions, a person who can and will
help unselfishly and who has a sense of justice. We appreciate her
work greatly and wish a lot of success in her fruitful pedagogical and
research work as well as in her personal life.

Tereriovd, L.
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V TOMTO ROKU SI PRIPOMINAME NAJDOLEZITEJSi MILNIK V HISTORII HASICSKEHO
A ZACHRANNEHO ZBORU
THIS YEAR, WE RESEMBLE THE MOST IMPORTANT MILESTONE IN THE HISTORY
OF THE FIRE AND RESCUE SERVICE

Dria 1. aprila 2017 uplynulo 15 rokov, kedy sa na zaklade
zakona €. 315/2001 Z. z. o Hasi¢skom a zachrannom zbore
konstituoval jednotne organizovany, odvetvovo riadeny a sa-
mostatne pdsobiaci Hasiésky a zachranny zbor.

Prislusnici HasiCského a zachranného zboru kazdodenne po-
mahajd pri poziaroch, dopravnych nehodach, Zivelnych pohroméach,
ale i ekologickych havariach, technickych a inych udalostiach. Prave
tieto ¢innosti robia hasiésku pracu, vefmi fyzicky a psychicky naroc-
nu a dovolim si tvrdit, Ze vykonavat pracu hasi¢a je aj poslanim pre
kazdého z nas. Hasi¢i su v nasadeni Zivota kazdy den a akykolvek
zasah, aj ked sa na prvy pohlad moZze zdat ako jednoduchy, sa moze
zmenit na boj o Zivot zasahujlcich hasi¢ov. Prave ochrana Zivota
a majetku fudi pred poziarmi ale aj inymi prirodnymi Ziviami bola im-
pulz k vzniku hasi¢ského zboru, nakofko si fudia vefmi dobre uvedo-
movali, Zze bojovat s takym nepriatefom ako je oher alebo povoderi
je mozné iba kolektivnym dsilim.

Za ostatné roky sa v podmienkach Hasi¢ského a zachranného
zboru podarilo okrem iného zrekonstruovat takmer vSetky hasi¢ské
stanice. Doslo ku kompletnej modernizacii hasiéskej techniky a ve-
cnych prostriedkov, k rozvoju spoluprace s rezortnymi partnermi
v zahraniéi, ¢i usporiadaniu stoviek cviceni, resp. k vybudovaniu Spe-
cializovaného Vycvikového centra HaZZ vo vojenskom obvode Lest.
Rovnako bolo za ostatné obdobie vykonané velké mnozstvo naroc¢-
nych procesnych zmien, doslo k zvySovaniu a prehlbovaniu kvalir
fikacie prislusnikov HaZZ, bola uskutoénena dalSia modernizacia
a optimalizacia postupov poziarneho dozoru a riadenia hasiéskych
jednotiek. HasiCsky a zachranny zbor presiel za ostatnych 15 rokoch
vyraznymi inovaciami, ktoré sa odzrkadfuju najma v akcieschopnosti,
pripravenosti a schopnosti prislusnikov HaZZ poskytnut pomoc tam,
kde je to potrebné a nevyhnutné.

On April 1%, 2017, 15 years passed since the unanimously
organized, sector-managed and independently acting Fire and
Rescue Service was constituted under the Act No. 315/2001
Coll. on the Fire and Rescue Service.

The members of the Fire and Rescue Service help every day in
fires, traffic accidents, natural disasters, as well as in environmental
accidents, technical and other events. Actually, these activities are
doing firefighting work very physically and mentally challenging, and
| can say that doing the job of a fireman is also a mission for each of
us. Firefighters risk their life every day; and any intervention, even if
at first glance it may seem simple, can be turned into a struggle for
the life of intervening firefighters. Just protecting the life and property
of people against fires and other natural elements was the impetus
for the formation of a firefighting corps, as people were very well
aware that fighting the enemy like fire or flood is possible only by
a collective effort.

During the remaining years, under the Fire and Rescue Service
conditions, it was possible to reconstruct, among other things, almost
all the fire stations. A complete modernization of fire fighting machin-
ery and equipment took place, the development of cooperation with
foreign partners abroad, or the organization of hundreds of exercises,
or building a specialized training centre of the Fire and Rescue Ser-
vice in the military area of Lest became reality, too. In the same pe-
riod, a large number of demanding procedural changes were carried
out, the Fire and Rescue Service members increased and deepened
their qualification, further modernization and optimization of the fire
surveillance and managing of the firefighting procedures took place.
The Fire and Rescue Service has undergone significant innovation
in the past 15 years, reflecting in particular the ability to action, pre-
paredness and capability of the Fire and Rescue Service members to
provide assistance where it is necessary and unavoidable.

Ukazky hasicskej techniky Hasi¢ského a zachranného zboru
Demonstrations of fire-fighting equipment of the Fire and Rescue Service
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DoleZité je taktieZ spomendt vyrazné prehlbovanie kooperacie
medzi jednotlivymi zlozkami IZS. Pravidelne sa uskutoéfiujd spoloéné
vycviky, taktické cvi¢enia a odborné vzdelavania, ktoré jednotlivym
zlozkam umoZiuju lepSie spolupracovat, zviddat krizové situdcie
a skvalitfiovat poskytovanie pomoci zranenym osobam. Nesmieme
zabudndt na fantasticky projekt obnovy prace a spoluprace s Dob-
rovofnou poZziarnou ochranou. Dnes je pomoc v nidzi obéanom ko-
ordinovana spoloéne s jednotkami dobrovofnikov v nevidanej miere
a hlavne odborne a technicky zvladnuta na vy$Sej drovni.

Itis also important to mention the noticeable deepening of co-op-
eration between individual Integrated Rescue System components.
Regular trainings, tactical exercises and vocational education are
conducted to enable the different components to better co-operate,
manage crisis situations and improve the provision of assistance to
injured persons. We must not forget a fantastic project of renewal
job and cooperation with the Voluntary Fire Protection. Today, emer-
gency aid to citizens is coordinated together with volunteer units at
an unprecedented level and, above all, professionally and technically
managed at a higher level.

Ukazky zo zasahovej ¢innosti Hasi¢ského a zachranného zboru
Demonstrations from the Fire and Rescue Service interventions

Poziare, Zivelné katastrofy ako aj dopravné nehody a iné uda-
losti budu sucastou nasho Zivota neustdle. Prave preto je doleZité,
aby Hasi¢sky a zachranny zbor poskytoval prislusnikov adekvatne
zabezpecenie a odborné vzdeldvanie. PretoZe dobrym vybavenim,
technikou a kvalitne pripravenymi hasi¢i dokaZeme predchadzat
a eliminovat vznik 8kéd vacsieho rozsahu.

Fires, natural disasters as well as traffic accidents and other
events will be part of our lives constantly. That is why it is important
for the Fire and Rescue Service to provide adequate security and
training to its members. We can prevent and eliminate large-scale
damage by good equipment and machinery and by well-prepared
firefighters.
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ManaZment Hasi¢ského a zachranného zboru
Management of the Fire and Rescue Service

HasiCsky a zachranny zbor za 15 rokov preSiel dihd cestu
a podarilo sa ndm dosiahnut mnoho zo stanovenych cielov, aviak
tu naa snaha nekonci. Nadalej pracujeme na tom, aby povolanie
hasi¢ bolo Ziadanou a doceriovanou pracou. Snazime sa docielit to,
aby ludia vedeli, Ze hasici im poskytnu pomoc a podporu v krizovych
a mnohokrat Zivot ohrozujucich situdciach. V rdmci modernizacie
a prispdsobovaniu sa novym technikdm si stanovujeme nové ciele
a vytvarame nové projekty, kioré ndm pomdzu Hasi¢sky a zachran-
ny zbor postvat dopredu, atym zabezpeCit lepSiu bezpecnost
a kvalitnejSiu ochranu zdravia a majetku ob&anov.

gen. JUDr. Alexander Nejedly, PhD.
prezident Hasi¢ského a zachranného zboru

The Fire and Rescue Service has gone a long way during 15
years, and we succeeded in achieving many of our goals, but our
efforts are not over. We continue in our work to make the firefighter
occupation the desirable and appreciated job. We strive to make
people aware that firefighters will provide them with assistance and
support in crisis and many times life-threatening situations. Within
the modernization framework and the adaptation to new technology
and processes, we set new goals and create new projects that will
help the Fire and Rescue Service move forward, thereby ensuring
better security and high-quality protection of the health and property
of citizens.

Gen. Alexander Nejedly, PhD.
President of Fire and Rescue Service
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MEDZINARODNA VEDECKA KONFERENCIA FIRE PROTECTION,
SAFETY AND SECURITY 2017
NA TECHNICKEJ UNIVERZITE VO ZVOLENE

INTERNATIONAL SCIENTIFIC CONFERENCE FIRE PROTECTION,
SAFETY AND SECURITY 2017
AT THE TECHNICAL UNIVERSITY IN ZVOLEN

Abstrakt:

Pri prilezitosti oslav 20. vyrocia zaloZenia Katedry protipoZiarnej ochrany Drevarskej fakulty Technickej univerzity vo Zvolene sa v mdji
2017 uskutoénila medzindrodna vedecka konferencia Fire Protection, Safety and Security 2017, s mnohymi zaujimavymi sprievodnymi
akciami. Na konferencii bolo pritomnych osemdesiatstyri Gcastnikov zo Slovenska, Ceskej republiky, Madarska, Srbska, Ciny a Aus-
tralie. Na otvoreni konferencie vystupili prezident Hasi¢ského a zachranného zboru general JUDr. Alexander Nejedly, PhD., viceprezi-
dent Dobrovolnej poziarnej ochrany SR Ing. Zoltan Tanczos, PhD., dekan Drevarskej fakulty prof. Ing. Jan Sedlia¢ik, PhD. a doc. Ing.
Branislav Olah, PhD., prorektor pre vonkajsie vztahy Technickej univerzity vo Zvolene. V zborniku z konferencie bolo uverejnenych 44
pévodnych vedeckych prac recenzovanych dvoma ¢lenmi medzindrodného vedeckého vyboru konferencie.

Abstract:

On the occasion of the 20" anniversary of the establishment of the Department of Fire Protection at the Faculty of Wood Sciences and
Technology of the Technical University in Zvolen, the International Scientific Conference Fire Protection, Safety and Security 2017, with
many interesting accompanying events, was held in May 2017. The conference was attended by eighty-four participants from Slovakia,
Czech Republic, Hungary, Serbia, China and Australia. The opening of the conference was attended by General Alexander Nejedly,
PhD., the President of Fire and Rescue Service; Zoltan Tanczos, PhD., the Vice-President of Voluntary Fire Protection of the Slovak
Republic; prof. Jan SedliaCik, PhD., the Dean of the Faculty of Wood Sciences and Technology and assoc. prof. Branislav Olah, PhD.,
the Vice-Rector for International Relations at the Technical University in Zvolen. In the conference proceedings, there were published 44

original scientific papers, reviewed by two members of the International Scientific Committee of the Conference.

K slavnostnej atmosfére roku 2017, v ktorom si Technicka uni-
verzita vo Zvolene pripomina 255. vyrocie vysokoskolského technic-
kého studia na Slovensku, 210. vyrocie lesnickeho Studia na Sloven-
sku a 65. vyrocia zaloZenia Vysokej Skoly lesnickej a drevarskej vo
Zvolene, od roku 1952 Technickej univerzity vo Zvolene, prispela aj
Katedra protipoziarnej ochrany Drevarskej fakulty Technickej univer-
zity vo Zvolene. Pre Katedru protipoziarnej ochrany Drevarskej fa-
kulty Technickej univerzity vo Zvolene sa rok 2017 niesol v znameni
oslav 20 rokov existencie ako vyznamného pracoviska Drevarskej
fakulty a univerzity.

NajvyznamnejSou akciou bolo pre Katedru protipoziarnej ochrany
zorganizovanie a uskutocnenie medzinarodnej vedeckej konferencie
Fire Protection, Safety and Security 2017. Rokovanie v jednotlivych
sekciach konferencie prebiehalo v Kongresovom centre Technickej
univerzity vo Zvolene na Studentskej ulici vo Zvolene v dfioch 3.-5.
maja 2017. Organizaénym garantom podujatia bola doc. Ing. Andrea
Majlingova, PhD. Vedeckymi garantmi konferencie boli prof. RNDr.
Danica Kacikova, PhD. a prof. RNDr. FrantiSek Kacik, PhD.

Clenstvo v medzinarodnom vedeckom vybore konferencie prijali:
prof. Ing. Karol Balog, PhD. (Slovenska republika), prof. PhDr. Jan
Buzalka, CSc. (Slovenska republika), prof. Dr. Ing. Ale§ Dudacek,

The celebration atmosphere of 2017, in which the Technical
University in Zvolen reminds the 255" anniversary of the university
technical studies in Slovakia, the 210" anniversary of the forestry
study in Slovakia and the 65" anniversary of the establishment of
the University of Forestry and Wood Technology in Zvolen, since
1952 called the Technical University in Zvolen, also the Department
of Fire Protection of the Faculty of Wood Sciences and Technology
at the Technical University in Zvolen contributed. For the Department
of Fire Protection, the year 2017 is marked by the celebration of 20
years of existence as an important workplace of the Faculty of Wood
Sciences and Technology and the University.

The most important event for the Department of Fire Protection
was the organization and holding the International Scientific Con-
ference Fire Protection, Safety and Security 2017. The conference
was held at the Technical University in Zvolen Congress Centre on
Studentska Street in Zvolen on May 3 — 5™ 2017. The organising
guarantor of the conference was assoc. prof. Andrea Majlingova,
PhD. The scientific guarantors of the conference were prof. Danica
Kacikova, PhD. and prof. FrantiSek Kacik, PhD.

The membership in the International Scientific Committee of the
Conference was accepted by: prof. Karol Balog, PhD. (Slovak Repub-
lic), prof. Jan Buzalka, CSc. (Slovak Republic), prof. Ale$ Dudacek,
Ph.D. (Czech Republic), prof. Anatolij Vasiljevi¢ Gryazkin (Russia),
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Ph.D. (Ceské republika), prof. Anatolij Vasiljevi¢ Gryazkin (Rusko),
prof. RNDr. Frantigek Kacik, PhD. (Slovenska republika), prof. RNDr.
Danica Kacikova, PhD. (Slovenska republika), Dr.h.c. prof. Ing. Mi-
roslav Kelemen, DrSc., MBA (Slovenska republika), Dr.h.c. prof. h.c.
prof. Ing. Marian Mesaros, DrSc., MBA, LLM (Slovenska republika),
prof. Verica Milanko, Ph.D. (Srbsko), Dr.h.c. prof. Ing. Pavel Ne¢as,
PhD. MBA (Slovenska republika), general JUDr. Alexander Nejedly,
PhD. (Slovenska republika), prof. Ing. Anton Osvald, CSc. (Sloven-
ska republika), prof. Ing. Pavel Poledriak, Ph.D. (Ceska republika),
prof. Marzena Pétka, Ph.D. (Polsko), Dr. hab. Agoston Restés, Ph.D.
(Madarsko), prof. Branko Savi¢, PhD. (Srbsko), Dr. hab. Gyula Vass,
Ph.D. (Madarsko), prof. Qiang Xu (Cina).

Otvaracieho ceremonidlu konferencie sa zdcastnili prezident
Hasi¢ského a zachranného zboru general JUDr. Alexander Nejedly,
PhD., viceprezident Dobrovolnej poZiarnej ochrany Slovenskej re-
publiky Ing. Zoltan Tanczos, PhD. a dekan Drevarskej fakulty prof.
Ing. Jan Sedliagik, PhD. Uastnikov konferencie v mene prezidenta
Slovenskej rektorskej konferencie a rektora Technickej univerzity vo
Zvolene prof. Ing. Rudolfa Kropila, CSc., privital doc. Ing. Branislav
Olah, PhD., prorektor pre vonkajie vztahy. S pozdravnym prejavom
k vyroCiu katedry vystupil general Nejedly, ktory ocenil zasluhy ka-
tedry a jej pracovnikov pri priprave odbornikov pre naroénu pracu ha-
sicov a zachranarov. Dekan Drevarskej fakulty prof. Sedliacik privital
vSetkych ucastnikov konferencie a zdoraznil postavenie a dlohy ka-
tedry v organizacnej Struktdre Drevarskej fakulty. Viceprezident Dob-
rovolnej poZiarnej ochrany Ing. Tanczos, PhD. zhodnotil aktivnu spo-
lupracu v oblasti dobrovolnej poziarnej ochrany a odovzdal katedre
v mene prezidenta Dobrovolnej poziarnej ochrany Pamé&tnu medailu
. stupfia. Program pokracoval pozdravnymi vstipeniami vyznam-
nych domdcich a zahraniénych hosti. Katedra prebrala aj Pamatnu
medailu Fakulty bezpednostného inzinierstva Zilinskej univerzity v Zi-
line, ktord odovzdal prodekan Fakulty bezpe¢nostného inZinierstva
Zilinskej univerzity v Ziline doc. Ing. Viadimir Mézer, PhD. Prezident
Vysokej Skoly bezpecnostného manazérstva v KoSiciach, Dr.h.c.
prof. h.c. prof. Ing. Marian Mesaro$, DrSc., MBA, LLM, odovzdal prof.
RNDr. Danici Kacikovej, PhD., najvysSie ocenenie Vysokej Skoly bez-
pecnostného manazérstva v Kosiciach — Striebornt hviezdu STAR.

Slavnostné otvorenie konferencie pokracovalo oceneniami vy-
znamnych osobnosti a institlcif pri prileZitosti oslav 20. vyrocia Ka-
tedry protipoZiarnej ochrany. NajvysSie ocenenia, za prinos k zaloZe-
niu a rozvoju katedry a akreditcii Studijnych programov, boli udelené
prof. h. c. prof. RNDr. Milanovi Mar¢okovi, DrSc.; prof. Ing. Rudol-
fovi Kropilovi, CSc.; Dr. h. c. prof. Ing. Mikulagovi Supinovi, CSc.;
prof. Ing. Janovi Sedliagikovi, PhD.; prof. Ing. Antonovi Osvaldovi,
CSc. a prof. RNDr. Danici Kacikovej, PhD. Ocenenie za vyznamni
podporu a spolupracu v oblasti vzdelavania a praxe bolo udelené
Hasi¢skému a zachrannému zboru a za dlhoroénu spolupracu pri
ziskavani praktickych zruénosti Studentov a absolventov Dobrovolnej
poZziarnej ochrane SR.

Dalsie ocenenia prevzali za mimoriadnu spolupracu v oblas-
ti vedeckovyskumnych, pedagogickych a odbornych aktivit: prof.
Ing. Karol Balog, PhD.; Fakulta bezpeénostniho inzenyrstvi VSB-
-TU Ostrava, Ceska republika; Higher Education Technical School
of Professional Studies in Novi Sad, Serbia; National University of
Public Service, Budapest, Hungary; Ustav integrovanej bezpegnosti
Materidlovotechnologickej fakulty v Trnave, Slovenskej technickej
univerzity v Bratislave; Fakulta bezpednostného inzinierstva Zilinskej
univerzity v Ziline; Vysoka skola bezpeénostného manazérstva v Ko-
Siciach; Technicka univerzita KoSice; Technicky dstav poZzarni ochra-

prof. Frantigek Kacik, PhD. (Slovak Republic), prof. Danica Kacikova,
PhD. (Slovak Republic), Dr.h.c. prof. Miroslav Kelemen, DrSc., MBA
(Slovak Republic), Dr.h.c. prof. h.c. prof. Marian Mesaro$, DrSc.,
MBA, LLM (Slovak Republic), prof. Verica Milanko, Ph.D. (Serbia),
Dr.h.c. prof. Pavel Ne¢as, PhD. MBA (Slovak Republic), general Al-
exander Nejedly, PhD. (Slovak Republic), prof. Anton Osvald, CSc.
(Slovak Republic), prof. Pavel Polednak, Ph.D. (Czech Republic),
prof. Marzena Pétka (Poland), Dr. hab. Agoston Restas, Ph.D. (Hun-
gary), prof. Branko Savi¢, PhD.(Serbia), Dr. hab. Gyula Vass, Ph.D.
(Hungary), prof. Qiang Xu (China).

The Opening Ceremony of the Conference was attended by Gen-
eral Alexander Nejedly, PhD., the President of the Fire and Rescue
Service; Zoltan Tanczos, PhD., , the Vice-President of the Voluntary
Fire Protection of the Slovak Republic and prof. Jan Sedliacik, PhD.,
the Dean of the Faculty of Wood Sciences and Technology. The Con-
ference participants were welcomed by assoc. prof. Branislav Olah,
PhD., the Vice-Rector for International Relations, on behalf of prof.
Rudolf Kropil, CSc., the President of the Slovak Rector>s Conference
and the Rector of the Technical University in Zvolen. The salutary
speech to the anniversary of the Department, had General Nejedly,
who praised the Department>s and its staff>s merits in the prepara-
tion of experts for the demanding work of fire-fighters and rescuers.
Professor Sedliacik, the Dean of the Faculty of Wood Sciences and
Technology welcomed all the participants of the conference and em-
phasized the position and role of the Department in the organizational
structure of the Faculty of Wood Sciences and Technology. The Vice-
President of the Voluntary Fire Protection of the Slovak Republic,
Zoltan Tanczos, PhD., evaluated the active co-operation in the field
of voluntary fire protection and handed over a first degree memorable
medal to the Department, on behalf of the President of the Voluntary
Fire Protection of the Slovak Republic. The programme continued
with the salutary speeches of significant home and foreign guests.
The Department also took over the Memorial Medal of the Faculty of
Security Engineering of the University of Zilina in Zilina, which was
handed over by assoc. prof. Vladimir Mézer, PhD., the Vice-Dean of
the Faculty of Security Engineering of the University of Zilina in Zilina.
Dr.h.c. prof. h.c. prof. Maridn Mesaro$, DrSc., MBA, LLM, the Presi-
dent of the University of Security Management in KoSice, handed
over the highest award of the University, the Silver Star “STAR”, to
prof. Danica Kaéikova, PhD.

The ceremonial opening of the Conference continued with the
awarding of important personalities and institutions on occasion of
the celebration of the 20" anniversary of the Department of Fire
Protection. The highest awards, for the contribution to the establish-
ment and development of the Department and the accreditation of
the study programs, were awarded to prof. h. c. prof. Milan Marcok,
DrSc .; prof. Rudolf Kropil, CSc .; Dr. h. c. prof. Mikula$ Supin, CSc .;
prof. Jan Sedliagik, PhD .; prof. Anton Osvald, CSc. and prof. Danica
Kacikova, PhD. The awards for significant support and co-operation
in the field of education and practice were handed over to the Fire
and Rescue Service and for long-term co-operation in acquiring the
practical skills of students and graduates to the Voluntary Fire Pro-
tection of the Slovak Republic.

The other awards for especial co-operation in the field of science
and research, pedagogical and vocational activities: prof. Karol Ba-
log, PhD.; the Faculty of Safety Engineering of VSB-Technical Uni-
versity Ostrava, Czech Republic; Higher Education Technical School
of Professional Studies in Novi Sad, Serbia; National University of
Public Service, Budapest, Hungary; Institute of Integrated Safety of
the Faculty of Materials Science and Technology in Trnava, Slovak
University of Technology in Bratislava; Faculty of Security Engineer-
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ny, Praha, Ceska republika; Poziarnotechnicky a expertizny Gstav
MV SR v Bratislave; Krajské riaditelstvo HaZZ v Banskej Bystrici;
Okresné riaditefstvo HaZZ vo Zvolene; Vojensky vycvikovy priestor
Lest.

Podakovanie za zodpovednu pracu bolo udelené byvalym a su-
¢asnym zamestnancom. Byvali zamestnanci: prof. Ing. Alexander
Krakovsky, CSc.; prof. RNDr. Iveta Markovd, PhD.; prof. Ing. Anton
Osvald, CSc.; doc. Dr. Ing Milo$ Kvaréak; doc. Mgr. Elena Pivarciova,
PhD.; doc. Ing. Eva Ruzinska, PhD.; Ing. Rastislav Skrovny, PhD.;
Ing. Jan Slosiarik, PhD.; Ing. Maria Pupalova. Su¢asni zamestnanci:
prof. RNDr. Danica Kacikova, PhD.; doc. RNDr. Anna Danihelova,
PhD.; doc. Ing. Andrea Majlingova, PhD.; doc. PaedDr. Peter Pola-
kovi¢, PhD.; Ing. Katarina Dubravskd, PhD.; Ing. Jan Horvath, PhD.;
Ing. Mgr. lvan Chromek, PhD.; Ing Iveta Mitterova, PhD.; Ing. Eva
Mrackova, PhD.; Ing Emilia Orémusova, PhD.; Ing. Ludmila Tere-
nova, PhD.; Ing. Veronika Velkova, PhD.; Ing. Martin Zachar, PhD.;
Danica Hanékova, Danka Luptakova, Zuzana Volkova.

Osemdesiatstyri ucastnikov konferencie Fire Protection, Safety
and Security 2017 zo Slovenska, Ceskej republiky, Madarska, Srb-
ska, Ciny a Australie sa pocas troch dni zigastnilo rokovani v troch
sekciach: PoZiarna ochrana a bezpe¢nost, PoZiarna technika a tak-
tika, Krizovy manazment a rieSenie krizovych situacii. S pozvanymi
prednaskami v prvy deri konferencie vystupili prof. Ing. Karol Balog,
PhD. a prof. Ing. Anton Osvald, CSc. Vedecky vybor konferencie pri-
jal 44 povodnych vedeckych ¢lankov, ktoré boli po postdeni dvoma
¢lenmi vyboru publikované v zborniku na CD-ROM s ISBN 978-80-
228-2957-1.

ing, University of Zilina in Zilina; University of Security Management
in Kosice; Technical University of KoSice; Technical Institute of Fire
Protection, Prague, Czech Republic; Fire Research Institute of the
Ministry of Interior of the Slovak Republic in Bratislava; Regional
Directorate of Fire and Rescue Service in Banska Bystrica; District
Directorate of Fire and Rescue Service in Zvolen; Military Training
Centre Lest.

Acknowledgement for responsible work was given to former and
current employees. Former employees: prof. Alexander Krakovsky,
CSc.; prof. Iveta Markova, PhD.; prof. Anton Osvald, CSc.; assoc.
prof. Milo§ Kvar¢ak, Ph.D.; assoc. prof. Elena Pivarciova, PhD.; as-
soc. prof. Eva Ruzinskd, PhD.; Rastislav Skrovny, PhD.; Jan Slo-
siarik, PhD.; Maria Pupalova. Current employees: prof. Danica
Kacikova, PhD.; assoc. prof. Anna Danihelova, PhD.; assoc. prof.
Andrea Majlingova, PhD.; assoc. prof. Peter Polakovi¢, PhD.; Kata-
rina Dubravska, PhD.; Jan Horvath, PhD.; lvan Chromek, PhD.; Iveta
Mitterova, PhD.; Eva Mrackova, PhD.; Emilia Orémusova, PhD.;
Ludmila Tereriova, PhD.; Veronika Velkova, PhD.; Martin Zachar,
PhD.; Danica Hanakova, Danka Luptakova, Zuzana Volkova.

Eighty-four participants of the Conference Fire Protection, Safety
and Security 2017, from Slovakia, the Czech Republic, Hungary,
Serbia, China and Australia, participated on Conference programme
in three sections: Fire Protection and Safety, Fire Equipment and
Tactics, Crisis Management and Crisis Situations Coping. The in-
vited lectures on the first day of the conference were presented by
prof. Karol Balog, PhD. and prof. Anton Osvald, CSc. The Scientific
Committee of the Conference accepted 44 original scientific papers,
which, after being reviewed by two members of the Scientific Com-
mittee, were published in the Proceedings on CD-ROM with ISBN
978-80-228-2957-1.

Zaciatok taktického cvicenia
Beginning of the tactical training

Okrem bohatého vedeckého programu boli pre t¢astnikov kon-
ferencie pripravené aj dalSie zaujimavé sprievodné akcie. Prvou bol
slavnostny akt prijimania najlep$ich Studentov dennej formy prvého
ro¢nika Studijného programu Protipoziarna ochrana a bezpecnost do
Cechu hasicského. Dalsou bol workshop Novy pristup k zistovaniu
pricin vzniku poZiarov a havdrii. Zaujimavé teoretické prednasky Kri-
minalistického a expertizneho Ustavu Policajného zboru a Institutu
ochrany obyvatelstva Lazné Bohdane¢ boli doplnené praktickymi
ukazkami prace kynoldgov Policajného zboru Slovenskej republiky
s0 zapojenim sluzobnych psov na identifikaciu pouZitia akceleratorov

In addition to a rich scientific program, there were also prepared
other interesting accompanying events for conference participants.
The first was the ceremony related to the admission of the best stu-
dents of the first year of full-time study in the Fire Protection and
Safety study program to the Fire-fighter's Guild. Another was the
workshop focusing the New Approach to Fire and Accidents Investi-
gation. The interesting theoretical lectures of the Institute of Forensic
Science of the Police Corps and the Institute of Population Protection
Lazné Bohdane¢ were supplemented by the practical demonstra-
tions of the work of cynologists of the Police Corps with the involve-
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pri umyselne zaloZenych poZiaroch.. Vysledky vyskumu pracovnikov
Drevarskej fakulty Technickej univerzity vo Zvolene a Materidlovo-
technologickej fakulty Slovenskej technickej univerzity v Bratislave
podporeného Agentlrou na podporu vyskumu a vyvoja na zaklade
zmluvy APVV-0057-12 boli prezentované na seminari s nazvom
Progresivne metddy ziskavanie poZiarnotechnickych charakteristik
materidlov v poZiarnom inZinierstve. Priaznivi odozvu malo Ukdzko-
vé sucinnostné taktické cvicenie zachrannych zloZiek Integrovaného
z4chranného systému Slovenskej republiky, zamerané na hasenie
poZiarov roznych tried a vyslobodzovanie osob po dopravnej neho-
de.

V zévere konferencie vedecki garanti a pritomni ¢lenovia medzi-
narodného vedeckého vyboru konferencie Fire Protection, Safety
and Security 2017 konstatovali, Ze vedecky program konferencie,
prezentované prispevky a diskusia k nim bola aktualnym odrazom
st¢asného stavu a pristupov k rieSeniu problematiky protipoZiarnej
ochrany a bezpeénosti nielen v Slovenskej republike ale aj v me-
dzindrodnom kontexte. Vymena sklsenosti, nadviazanie novych
kontaktov a identifikicia najzdvaznejSich otdzok a problémov bude
zékladom spoluprace pracovnikov Katedry protipoZiarnej ochrany
Drevarskej fakulty Technickej univerzity vo Zvolene s vyznamnymi
domécimi a zahraniénymi osobnostami a organizaciami z oblasti
protipoziarnej ochrany, bezpecnosti a zachrannych sluZieb v buduc-
nosti.

prof. RNDr. Danica Kacikovd, PhD.
Katedra protipoZiarnej ochrany DF TUZVO
Drevdrska fakulta

Technickd univerzita vo Zvolene

ment of dogs to identify the use of accelerators in intentional fires.
The results of the research of the Faculty of Wood Sciences and
Technology of the Technical University in Zvolen and the Faculty of
Materials Science and Technology in Trnava, Slovak University of
Technology in Bratislava, supported by the R & D Agency under the
APVV-0057-12 contract, were presented at a seminar titled Progres-
sive methods of material fire-technical characteristics determination
in fire engineering. A favourable response had the demonstration of
co-operative tactical training of the Integrated Rescue Service emer-
gency services, aimed at extinguishing the fires of different classes
and recovering persons after a traffic accident.

At the end of the conference, the scientific guarantors and the
present members of the International Scientific Committee of the Fire
Protection, Safety and Security 2017 conference stated that the sci-
entific programme of the conference, the presented contributions and
the discussions were the reflection of the current state and approach-
es to solving the fire protection and safety problems not only in the
Slovak Republic, but also in an international context. The exchange
of experience, the establishment of new contacts and the identifica-
tion of the most serious issues and problems will be the basis for the
co-operation of the employees of the Department of Fire Protection
of the Faculty of Wood Sciences and Technology at the Technical
University in Zvolen with important home and foreign personalities
and organizations working in the field of fire protection, safety and
rescue services, in the future.

Professor Danica Kacikova, PhD.
Department of Fire Protection FWST TUZVO
Faculty of Wood Sciences and Technology
Technical University in Zvolen
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CECHOVANIE STUDENTOV V STUDIJNOM PROGRAME
PROTIPOZIARNA OCHRANA A BEZPECNOST

ADMISSION OF STUDENTS OF THE FIRE PROTECTION AND SAFETY STUDY PROGRAMME
TO THE FIRE-FIGHTERS GUILD

Pri prileZitosti oficialnych oslav 20. vyrocia vzniku Katedry proti-
poZziarnej ochrany Drevarskej fakulty Technickej univerzity vo Zvo-
lene, sa uskutoénilo sldvnostné Cechovanie Studentov 1. rocnika
v Studijnom programe ProtipoZiarna ochrana a bezpeénost. Tento-
raz za Gcasti zahraniénych hosti (Ceské republika, Srbsko, Cina),
pri prileZitosti sviatku sv. Floriana, si diia 4. 5. 2017 v Kongresovom
centre $tudentského domova Ludovita Stira prevzalo certifikét 30
Studentov. Hlavny cechmajster, starsi indpektor Dobrovolnej poZiar-
nej ochrany Slovenskej republiky Jozef Hric, na zaklade odporucania
pedagogického zboru katedry a vedenia Dobrovolného hasi¢ského
zboru Technickej univerzity vo Zvolene, prijal do cechu Studentov,
ktori splnili kritérium zisku 21 kreditnych bodov za zimny semester
Akademického roku 2016/2017. Su to tito Studenti: Miroslav Albert,
Michaela Balintovd, Kristian Benco, Kamil Bohacik, Adam Bulla, Erik
Filipko, Filip Havlan, Samuel Hrubov¢ak, Lukas Kacic, Dominik Kriz-
ko, Patrik Marenitiak, Filip Maro$, Viktoria Martincova, Marek Matu-
§ik, Veronika Michalkova, Kristof Molnar, Pavlina Monéekova, Juraj
Mudry, Miroslav Ondrasik, Milan Ostrihon, Tatiana Paulisova, Martin
Petricko, Lubomir Pinka, Richard Priadka, Jakub Skacan, Martina
Sebesiova, Mat(s Titurus, Marek Tuharsky, Robert Vario, Erik Viha.

On the occasion of the official celebration of the 20th anniversary
of the establishment of the Department of Fire Protection at the Fac-
ulty of Wood Sciences and Technology of the Technical University in
Zvolen, there was a ceremonial Admission of students of the 1st year
of the Fire Protection and Safety study programme. This time, with the
participation of foreign guests (Czech Republic, Serbia, China), on the
occasion of the St. Florian Day, 30 students received a certificate, at
the Congress Centre SD L. Stdra on 4.5. 2017. The chief supervisor,
senior inspector of the Voluntary Fire Protection of the Slovak Repub-
lic, Jozef Hric, based on the recommendation of the teaching staff of
the Department and management of the Voluntary Fire Brigade of the
Technical University in Zvolen, accepted to the guild the students who
met the criterion of 21 credit points for the winter semester in the aca-
demic year 2016/2017. These students are: Miroslav Albert, Michaeh
la Balintova, Kristian Benco, Kamil Bohacik, Adam Bulla, Erik Filipko,
Filip Havlan, Samuel Hrubov¢ak, Luka$ Kacic, Dominik Krizko, Patrik
Marenistiak, Filip Maro$, Viktéria Martincova, Marek Matusik, Veronika
Michalkova, Kristof Molnar, Pavlina Moncekova, Juraj Mudry, Miroslav
Ondrasik, Milan Ostrihori, Tatiana Paulisova, Martin Petricko, Lubomir
Pinka, Richard Priadka, Jakub Skac¢an, Martina Sebegiové, Mat(is Titur
rus, Marek Tuharsky, Robert Vario, Erik Viha.

Prijimanie do cechu hasi¢ského
Admission to the Fire-Fighters Guild Ceremony

V zavere¢nych slovach veduca katedry, prof. RNDr. Danica Kagi-
kovd, PhD., vysoko ocenila Usilie Studentov, ktori dokdzali spinit toto
narocné kritérium. Zaroven vyslovila Zelanie, aby uvedend tridsiatka
Studentov sa stala hnacim motorom aj pre ostatnych Studentov v ro¢-

In the conclusion, the Head of the Department, prof. RNDr. Dan-
ica Kacikova, PhD., highly appreciated the efforts of students who
have been able to meet this demanding criterion. At the same time,
she wished that the thirty students would become the driving force



DOBROVOLNA POZIARNA OCHRANA // VOLUNTEER FIRE SERVICE

Zahajenie cechovania
Opening of the Admission to Fire-Fighters Guild

Nastup Studentov na slavnostné prijimanie do cechu hasi¢ského
Formation of Students for the Admission to the Fire-Fighters Guild Ceremony

niku, ktorych doteraj$ie Studijné vysledky, z réznych dévodov, nedo-
sahuju poZadovany Standard, kladeny na $tudenta v tomto $tudijnom
odbore. Poukézala na to, Ze tak, ako pri zachrannych cinnostiach,
aj pocas Studia je nevyhnutna kolektivna spolupraca Studentov, za-
merana na pomoc slab$im. Samozrejme, len v tom pripade, ak pre
uvedenu pomoc je z obidvoch stran zaujem. Zdo6raznila, Ze kolektiv
katedry dlhodobo vytvéra vSetky predpoklady na to, aby Studenti mali
idedlne podmienky k zviadnutiu Studia vo vSetkych rocnikoch. Poda-
kovala organizatorom podujatia, domacim a zahraniénym hostom,
ktori sa uvedeného podujatia zu¢astnili.

Ivan Chromek a Eva Mrackova

also for other students in the class, whose previous study results, for
various reasons, did not reach the required standard for a student
in this field of study. She pointed out that, as with rescue activities,
even during the study, collegiate student co-operation aimed at help-
ing the weaker is necessary. Of course, only if this is of interest to
both parties. She emphasized that the Department's team long-term
creates all the prerequisites for students to have the ideal conditions
for studying at all years. She thanked the event organizer, home and
foreign guests who attended the event.

Ivan Chromek and Eva Mrackova
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PREVADZKOVA PRAX AKO ZAKLAD DUALNEHO VZDELAVANIA V STUDIJNOM PROGRAME
PROTIPOZIARNA OCHRANA A BEZPECNOST

VOCATIONAL PRACTICE AS THE BASIS OF DUAL EDUCATION IN THE STUDY
FIELD FIRE PROTECTION AND SAFETY

Problematika duélneho vzdeldvania v nadej spolo¢nosti rezonuje
len vo vztahu k strednym Skolam. AvSak, bez rozumovych a praktic-
kych zruénosti nie je mozné vychovavat a vzdelavat ani vysokoskol-
ského Studenta. Ak ide o Studenta, ktory v buducnosti musi zviadat
nielen krizové situacie, ale v nich aj riadit svojich podriadenych, kaz-
da zruénost, ziskana pocas $tudia sa stava jeho devizou. Aj z tohto
dévodu, vzhladom na absenciu vysokoskolskej vycvikovej jednotky,
vznikol Dobrovolny hasi¢sky zbor Technickej univerzity vo Zvolene,
ktory je neoddelitefnou sucastou Katedry protipoziarnej ochrany
na Drevarskej fakulte. Clenovia zboru sa venuji praktickému vycvi-
ku a hasiéskému u &portu, ktory vhodne dopliia teoretické predmety,
ktoré su stcastou vzdelavania v tomto odbore.

Druhou rovinou je spolupraca s Hasiéskym a zdchrannym
zborom SR. V ramci tejto spoluprace su Studenti oboznamovani
s &innostou na Opera¢nom stredisku Krajského riaditelstva Hasic-
ského a zachranného zboru v Banskej Bystrici, ale aj so systémom
vycviku hasi¢skych jednotiek vo Vycvikovom stredisku Hasi¢ského
a zachranného zboru Lest. Cinnost na operaénom stredisku zazivaji
monitorovanim jednej sluzobnej zmeny. Pocas tohto monitorovania je
kaZdodenne dvojica Studentov oboznamovana so systémom préce,
vyuzitim informacnych podpornych technoldgii a spésobom operac-
ného riadenia pri réznych variantoch zasahovej ¢innosti hasi¢skych
jednotiek v ramci Banskobystrického kraja.

The issue of dual education in our society resonates only in rela-
tion to vocational high schools. However, without the intellectual and
practical skills you cannot even bring up and educate the university
students, too. In the case of a student who must not only deal with
crisis situations, but also manage his subordinates in the future, each
skill acquired during the studies becomes his advantage. For this
reason, due to the absence of a university training force, there was
established the Voluntary Fire Brigade of the Technical University in
Zvolen, which is an integral part of the Department of Fire Protection
at the Faculty of Wood Sciences and Technology. The members of
the brigade are engaged in practical training and fire-fighting sport,
which suitably complements the theoretical subjects that represent
the foundation of the education in this field.

The next level is the co-operation with the Fire and Rescue
Service. Within the framework of this co-operation, students are ac-
quainted with the activities at the Operational Centre of the Regional
Directorate of the Fire and Rescue Service in Banska Bystrica, as
well as with the training system of fire brigades in the Lest Training
Centre of the Fire and Rescue Service. Activities at the Operational
Centre they feel through monitoring during one work shift. During this
monitoring, a pair of students is informed on a daily basis with the
system of work, using the supporting information technologies and
the operational management methods for the various variants of fire-
fighting activities within the Banska Bystrica region.

Priprava transportu zraneného z nemocnice - v roli figurantov Studenti Technickej univerzity vo Zvolene Beginning of the tactical training
Preparation for transport-ing the injured person from the “hospital” - in the role of figurants are the students of the Technical University in Zvolen

Spolupraca pri vycviku vo Vycvikovom stredisku Hasiéského
a zéchranného zboru Lest bol pilotnym projektom v akademickom
roku 2016/2017. Studenti boli pri vycviku vyuzivani ako figuranti,
¢o im umozZnuje absorbovat zéZitkovu formu vzdelavania z pozicie
0s0b, postihnutych mimoriadnou udalostou rézneho typu. V zimnom
semestri sa Studenti zucastnili celkovo Styroch takychto vycvikov, po-
¢as ktorych boli prioritne nacviCované udalosti s hromadnym postih-
nutim osob (20 figurantov). Vzhladom k $tatistike zasahovej ¢innosti,
vSetky vycviky su realizované v noénych hodindch. Prinos takejto

Co-operation in training in Lest Training Centre of the Fire and
Rescue Service was a pilot project in academic year 2016/2017.
Students were used as figurants in the trainings, which allow them
to absorb the experiential form of education, from the position of per-
son affected by an emergency of a different type, in particular. In the
winter semester, the students participated in a total of four such train-
ings, in which the priority was given to training of procedures to cope
with the emergencies characteristic with a mass injury of persons (20
figurants).



50 Ddz%

STUDIUM A DALSIE VZDELAVANIE // STUDY AND FURTHER EDUCATION

spoluprace bol vyzdvihnuty aj plk. JUDr. Stanislavom Cellengom,
zastupujlicim riaditefom uvedeného centra, ktory v ramci vyhod-
notenia spoluprace vo svojom liste, z 13. februara 2017, uvadza: ,
Ugast $tudentov Technickej univerzity vo Zvolene $tudijného progra-
mu Protipoziarna ochrana a bezpecnost, je pre vycvik prislusnikov
Hasi¢ského a zachranného zboru vo Vycvikovom centre Hasi¢ského
a zachranného zboru Lest velmi prinosny. Pocas 4 terminov v mesi-
aci november a december sa Studenti podiefali na zredlneni vycho-
diskovej situacie v ramci vycviku tym, Ze imitovali osoby postihnuté
konkrétnou neziaducou situaciou. Imitacia jednotlivych zraneni alebo
povaha imitujdcej zranenej osoby, bola zo strany Studentov predne-
send na pozadovanej Urovni a tym bol vycvik viac priblizeny reaine-
mu zasahu, €0 je najvaésim prinosom pri danych vycvikoch. Zarover
vysoko hodnotime disciplinovanost, organizovanost a zaujem S$tu-
dentov o uvedeny typ vycviku.”

Predbezna priprava k zasahu
Preliminary preparation for intervention

V liste je dalej konStatované, Ze, na zaklade doterajsich pozi-
tivnych skusenosti, je v zaujme HasiCského a z&chranného zboru
takyto typ spoluprace medzi fakultou a vycvikovym centrom nadale;
rozvijat aj v dalSich akademickych rokoch. Na zaklade tohto odpor-
(cania, spolupraca pri vycvikoch pokracoval aj v letnom semestri.

Vyvrcholenym spoluprace by mal byt v budlcnosti vycvik Stu-
dentov, ¢lenov zasahovych druZstiev, s vyuZitim hasi¢skej techniky.
Takyto vycvik by sa mal realizovat aZ po dodani [IVECO Daily CAS
15 na Technicky univerzitu vo Zvolene od Ministerstva vnutra Slo-
venskej republiky, ¢o by sa malo zrealizovat do konca tohto roka.
Podmienkou, pre dcast Studentov na takomto vycviku, bude Uspesné
zvldnutie z&kladnej pripravy ¢lenov hasicskych jednotiek. Ti najlep-
§i budu méct vykonavat &innost aj v Dobrovolnom hasi¢skom zbo-
re mesta Zvolen vo funkcii lenov hasi¢skej jednotky. Ale toto je uz
0 buddcnosti.

Magr. Ing. Ivan Chromek, PhD.

Katedra protipoZiarnej ochrany DF TUZVO
Drevdrska fakulta

Technickd univerzita vo Zvolene

Due to the statistics of the intervention activities, all the trainings
are done at night. The added value of such co-operation was also
highlighted by Col. Stanislav Celleng, deputed director of the Centre,
who, in the evaluation of co-operation in his letter dated on February
13, 2017, stated: “The participation of students of the Technical Uni-
versity in Zvolen studying in the study field Fire Protection and Safety
is very beneficial for the training of members of Fire and Rescue Ser-
vice working in the Lest Training Centre of the Fire and Rescue Ser-
vice. During the four trainings realized in November and December
2016, the students were involved in preparation of realistic situation
of the training by imitating persons affected by a specific emergency.
The imitation of the individual injuries or the nature of the imitating
injured person was presented at the required level by the students
and the training was more closely related to the real intervention,
which is the greatest benefit in those trainings. At the same time, we
highly appreciate the discipline, organization and interest of students
in that type of training”.

In the letter is further stated that, on the basis of past positive
experience, it is in the interest of the Fire and Rescue Service to
continue to develop such co-operation between the Faculty and the
Training Centre in further academic years. Based on this recommen-
dation, the co-operation in trainings continued in the summer semes-
ter, too.

The culmination of the co-operation should be seen in the future
training of students, members of intervention teams, based on using
the fire-fighting equipment. Such training should only be carried out
after the delivery of IVECO Daily CAS 15 to the Technical University
in Zvolen, from the Ministry of the Interior of the Slovak Republic,
which should be carried out by the end of year 2017. A pre-condition
for the participation of students in such training will be successful
mastering the basic training of members of fire brigades. The best
ones will also be able to carry out the activities of the Voluntary Fire
brigade of town Zvolen in the position of fire brigade members. But
this is about the future.

Magr. Ing. Ivan Chromek, PhD.

Department of Fire Protection FWST TUZVO
Faculty of Wood Sciences and Technology
Technical University in Zvolen
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SEMINAR
PROGRESIVNE METODY ZISKAVANIA POZIARNOTECHNICKYCH CHARAKTERISTIK
MATERIALOV V POZIARNOM INZINIERSTVE 2017

SEMINAR
PROGRESSIVE METHODS OF MATERIAL FIRE-TECHNICAL CHARACTERISTICS
DETERMINATION IN FIRE ENGINEERING 2017

Abstrakt: Technicka univerzita vo Zvolene bola v rokoch 2013 — 2017 prijimatelom finanénej podpory 208 279 EUR z Agentdry
na podporu vyskumu a vyvoja v Projekte ¢. APVV-0057-12. SpolurieSitelskou organizaciou bola Materidlovotechnologicka fakulta v Tr-
nave, Slovenska technickd univerzita v Bratislave. Na prednaskach &lenov riesitefského kolektivu projektu sa 05. 05. 2017 na semi-
nari Progresivne metddy ziskavanie poZiarnotechnickych charakteristik materiglov v poZiarnom inZinierstve 2017 zdcastnilo vratane
vysokogkolskych &tudentov 84 posluchagov zo Slovenska, Ceskej republiky, Madarska, Srbska, Ciny a Australie. Na zaklade nasich
skusenosti a ohlasov u Ucastnikov zorganizovaného semindra mbZeme jednoznacne konStatovat, Ze prezentacia vysledkov vyskumu
rieSitelov projektu bola dspesna.

Abstract: Technical University in Zvolen was a holder of a financial grant of EUR 208 279 from the Slovak Research and Development
Agency in the Project No. APVV-0057-12. The co-partner organization was the Faculty of Materials Science and Technology in Trnava,
the Slovak University of Technology in Bratislava. On 05.05.2017, the lectures of the project investigators, as a part of the seminar
Progressive methods of material fire-technical characteristics determination in fire engineering 2017 attended 84 participants, coming
from the Slovak Republic, the Czech Republic, Hungary, Serbia, China and Australia, including the university students. Based on our
experience and feedback from the participants of the seminar, we can clearly state that the presentation of the research results of the

project investigators was successful.

Uvod

Technicka univerzita vo Zvolene bola v rokoch 2013 — 2017 priji-
matelom finanénej podpory z Agentiry na podporu vyskumu a vy-
voja v Projekte ¢. APVV-0057-12. Zodpovednym rieSitefom bola
prof. RNDr. Danica Kadikova, PhD. z Katedry protipoZiarnej
ochrany Drevarskej fakulty Technickej univerzity vo Zvolene. Spo-
lurieSitelskou organizaciou bola Materidlovotechnologickd fakulta
v Trnave, Slovenska technickd univerzita v Bratislave. Zastupcom
spolurieSitelskej organizécie bol prof. Ing. Karol Balog, PhD. Projekt
s nazvom Progresivne metddy ziskavania poZiarnotechnickych cha-
rakteristik materialov v poZiarnom inZinierstve bol rieSeny od 01. 10.
2013 do 30. 09. 2017. Na jeho rieSenie boli z APVV pridelené celko-
vé financné prostriedky 208 279 EUR. Vysledky rieSenia projektu su
prispevkom k vyskumu v oblasti poZiarneho inZinierstva v stlade so
svetovymi trendmi s vyuZitim progresivnych metdd na stanovenie vy-
znamnych poZiarnotechnickych charakteristik pre potreby vypoctov
a modelovania vnatornych poZziarov.

Popularizacia vystupov riesenia projektu

Pri planovani Struktdry, ciefov, metdd a vystupov projektu bola
pozornost venovana aj dolezitej otazke prepojenia vysledkov zak-
ladného vyskumu na riesitefskych pracoviskach s domacimi a zahra-
ni¢nymi akademickymi, vzdeldvacimi institiciami, vyskumnymi a ex-
pertiznymi organizéciami ale aj hasi¢skou a zachranarskou praxou.
Jednou z moznosti disemindcie originalnych vysledkov medzi Siroky

Introduction

Technical University of Zvolen was the holder of financial support
from the Slovak Research and Development Agency in the Project
No. APVV-0057-12. The principal investigator was prof. Danica
Kadikova, PhD. from the Department of Fire Protection of the Fac-
ulty of Wood Sciences and Technology at the Technical University in
Zvolen. The co-partner organization was the Faculty of Materials Sci-
ence and Technology in Trnava of the Slovak University of Technol-
ogy in Bratislava. The representative of the co-partner organization
was prof. Karol Balog, PhD. The project titled Progressive methods
of fire-technical characteristics determination in fire engineering was
solved from 01.10.2013 until 30.09.2017. To its solution, the Slovak
Research and Development Agency granted the total funding of EUR
208,279. The project’s results are a contribution to fire engineering
research in line with global trends using progressive methods to de-
termine the significant fire-technical characteristics for computation
and modelling the internal fires.

Popularisation of project results

In planning the structure, objectives, methods and outputs of the
project, attention was also paid to the importance of linking out the re-
sults of basic research at partner workplaces with Slovak and foreign
academic, educational institutions, research and expertise organiza-
tions as well as fire and rescue practice. One way to disseminate the
original results among a wide range of professionals and students



52 [Dofits

STUDIUM A DALSIE VZDELAVANIE // STUDY AND FURTHER EDUCATION

okruh odbornikov a Studentov su vystupy do vzdeldvania a populari-
zacie vedy organizovanim formalneho a neformalneho vzdelavania.
Preto boli na roky 2014 — 2017 naplanované takéto stretnutia pre
25 — 50 ucastnikov.

Seminar Progresivne metddy ziskavanie poZiarnotechnickych
charakteristik materialov v poZiarnom inZinierstve 2017

Seminar sa uskutocnil 05. 05. 2017 v priestoroch Kongresového
centra Technickej univerzity vo Zvolene. Vedeckymi garantmi podu-
jatia boli prof. RNDr. Danica Kacikova, PhD. a prof. Ing. Karol Balog,
PhD. Cielom semindra bola sumarizacia najdolezitejsich vysledkov
vyskumu z oblasti aplikacie progresivnych analytickych laboratdr-
nych metdd na stanovenie zékladnych poziarnotechnickych a dopln-
kovych chemickych a fyzikdlnochemickych parametrov materidlov
a vyrobkov a ich aplikdcia pre potreby vyucby, hodnotenia a skisob-
nictva ale aj hasi¢skej praxe. Na prednaskach ¢lenov riesitelského
kolektivu projektu sa zu¢astnilo vratane vysokoSkolskych Studentov
84 posluchagov zo Slovenska, Ceskej republiky, Madarska, Srbska,
Ciny a Australie. Okrem vysledkov vyskumu bolo prezentované aj
plnenie ciefov projekiu a naplanovanych vystupov. Posluchaéi sa
zaujimali o moznosti stanovenia kritickych okrajovych podmienok
skusok reprezentativnych materialov a o predikciu spravania sa pev-
nych a kvapalnych latok v procese inicidcie a propagacie horenia
na zaklade stanovenych charakteristik. Podana bola aj informacia
o Cerpani finanénych prostriedkov v stlade s pravidiami podmienok
VSeobecnej vyzvy VV2012.

2017

are the outputs to education and popularisation of science by organ-
ising formal and non-formal learning. Therefore, such meetings for
25-50 participants were scheduled for period 2014-2017.

Seminar Progressive methods of material fire-technical cha-
racteristics determination in fire engineering 2017

The seminar was held at the area of the Congress Centre of the
Technical University in Zvolen on 05.05.2017. The scientific guaran-
tors of the seminar were prof. Danica Kacikova, PhD. and prof. Karol
Balog, PhD. The aim of the seminar was to summarize the most im-
portant results of the research in the field of application of progres-
sive analytical laboratory methods for determination of basic fire and
technical and chemical and physic-chemical parameters of materials
and products and their application for teaching, evaluation and test-
ing purposes as well as fire-fighting practice. The lectures of the pro-
ject investigators attended 84 participants from the Slovak Republic,
the Czech Republic, Hungary, Serbia, China and Australia, including
the university students. In addition to the research results, the objec-
tives of the project and the planned outputs were also presented.
The participants were interested in the ability to determine the critical
limiting conditions of representative material tests and to predict the
behaviour of solid and liquid substances in the process of initiation
and propagation of combustion, based on the specified characteris-
tics. There was also provided the information on the use of funds in
accordance with the terms of the VV2012 General Call.

- » protection, Safet
Fire 201 7

Katikova, Danica;
Presentation of achiev
implementation of Al
0057-1

B O

Otvorenie seminara
Opening seminar

Zaver

Na zaklade nasich skusenosti a ohlasov u U¢astnikov zorgani-
zovaného semindra mozeme jednoznacne konstatovat, Ze prezen-
tacia vysledkov vyskumu pracovnikov Drevarskej fakulty Technickej
univerzity vo Zvolene a Materialovotechnologickej fakulty Slovenskej
technickej univerzity v Bratislave, podporeného Agentirou na pod-
poru vyskumu a vyvoja na zaklade zmluvy APVV-0057-12, bola
Uspesna. Niektoré myslienky a podnety z aktivnej diskusie domacich
a zahraniénych odbornikov vyuzijeme ako namety pri priprave novej
Ziadosti o projekt vo VSeobecnej vyzve Agentury na podporu vysku-
mu a vyvoja VV2017.

prof. RNDr. Danica Kacikova, PhD.
zodpovedny riesitel projektu APVV-0057-12

Conclusions

Based on our experience and feedback from the participants
of the seminar, we can clearly state that the presentation of the re-
search results of the employees of the Faculty of Wood Sciences and
Technology at the Technical University in Zvolen and the Faculty of
Materials Science and Technology in Trnava, Slovak University of
Technology, supported by the Research and Development Agency
under the APVV-0057-12 contract was successful. Some ideas and
suggestions from an active discussion of Slovak and foreign experts
will be used as a themes when preparing a new project application
in the VV2017 Research and Development Agency’s General Call
for Proposals.

Professor Danica Kacikovd, PhD.
Principal investigator of the APVV-0057-12 project
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ZHODNOTENIE AKADEMICKEHO ROKA 2016/17 V STUDIUNYCH PROGRAMOCH
PROTIPOZIARNA OCHRANA A BEZPECNOST NA DREVARSKEJ FAKULTE TECHNICKEJ
UNIVERZITY VO ZVOLENE

EVALUATION OF THE ACADEMIC YEAR 2016/2017 IN THE FIRE PROTECTION
AND SAFETY STUDY PROGRAMMES AT THE FACULTY OF WOOD SCIENCES AND
TECHNOLOGY OF THE TECHNICAL UNIVERSITY IN ZVOLEN

Abstrakt: V akademickom roku 2016/17 sa na Drevarskej fakulte Technickej univerzity vo Zvolene zapisalo do prvych ro¢nikov
Studijnych programov ProtipoZiarna ochrana a bezpecnost v prvom stupni 128 Studentov, v druhom stupni 55 Studentov a v trefom stupni
4 $tudenti. Stadium Gspesne ukongilo a titul bakalér ziskalo 65 absolventov, titul inZinier 49 absolventov a titul PhD. 4 absolventi.

Abstract: In the academic year 2016/17, at the Faculty of Wood Sciences and Technology of the Technical University in Zvolen, in the
first year of the Fire Protection and Safety study programmes in the first degree was enrolled 128 students, in the second degree 55
students and in the third degree 4 students. The study successfully completed and the Bachelor’s degree was awarded to 65 graduates,

49 engineers and 4 PhD. graduates.

Uvod

V dennej forme $tudia bolo na Technickej univerzite vo Zvolene
v akademickom roku 2016/2017 poskytované vzdelavanie v akredi-
tovanych Studijnych programoch vSetkych troch stupriov v Studijnom
odbore Zachranné sluzby (ZS) v $tudijnych programoch ProtipoZiar-
na ochrana a bezpecnost v dennej aj externej forme. Studenti exter-
nej formy Studovali aj v dobiehajicom Studijnom programe prvého
stupfia s ndzvom Ochrana 0s6b a majetku pred poZiarom a v tretom
stupni v Studijnom programe Protipoziarna ochrana a bezpeénost,
oba v §tudijnom odbore Ochrana os6b a majetku (OOM).

Poéty studentov

Pocty zapisanych Studentov podfa rokov a formy $tudia v prvom
a druhom stupni su uvedené v tabulke 1.

Introduction

In the full-time study form at the Technical University in Zvolen
in the academic year 2016/2017, there was provided education in
accredited study programmes of all three degrees in the Rescue
Services (RS) study field, the Fire Protection and Safety study pro-
grammes, in full-ime and part-time form. The part-time students
studied also in the first degree study programme entitled Protection
of Persons and Property against Fire, and in the third degree, in the
Fire Protection and Safety study programme, both in the Protection
of Persons and Property study field.

Number of students
The number of enrolled students by years and forms of study in
the first and second degrees is introduced in Table 1.

Tabulka 1: Zapisani $tudenti v prvom a druhom stupni §ttdia odboru Ochrana 0séb a majetku v akademickom roku 2016/2017 ( ZS - Z4chranné sluzby, OOM —

Ochrana 0s6b a majetku, D - dennd forma, E - externd forma). Stav k 31. 10. 2016

o Rok Spolu
Stupert Studiny odbor / i, 2 3 4
Studijny program
D E D E D E D E D E
ZS / Protipoziarna
ochrana a bezpec¢- 104 14 61 12 75 240 26 | 266
| nost
' OOM / Ochrana
0s6b a majetku pred 23 - 23 23
poziarom
ZS / Protipoziarna
Il. ochrana a bezpec¢- 50 5/ 50 8 100 13| 113
nost
Spolu 154 19 111 20 75 23 340 62| 402
173 131 % (461)

Pozn.: V zétvorke je Udaj z a.r. 2015/2016
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Table 1: Students enrolled in the first and second degree of study in the Protection of persons and property study field and in the academic year 2016/2017 (RS -

Rescue Services, PPP — Protection of persons and property, F — full-time form, P -

part-time form). Situation to 31.10.2016.

. Year Total
Degree Study field / Study ; » 3 4
programme
F P  F|P|F|P |  F|P|]F P
RS / Fire Protection |0/ 1 14 61 12| 75 240 26| 266
and Safety
PPP / Fire Protec-
tion and Safety 23 23 23
I, RS /Fire Protection | oo 51 g9 g 100 13 113
and Safety
Total 154 19 111 20 75 23 340 62 402
173 131 98 (461)

Note: In the bracket is the information from the academic year 2015 / 2016

Z dajov v tab. 1 vidime, Ze medzirone do$lo k poklesu Studen-
tov. Tento trend sa prejavil aj v pripade inych tudijnych programov.
Zo Spravy o stave vychovno-vzdeldvacej ¢innosti Drevarskej fakulty
Technickej univerzity vo Zvolene v akademickom roku. 2016/2017
vyplyva, ze uvedeni Studenti v prvom stupni Studia v dennej forme
predstavuju 34 %, v externej forme 23% a Studenti v druhom stup-
ni v dennej forme 28% a v externej forme 15% prislusného poctu
Studentov Drevarskej fakulty. Najvacsi pokles poctu Studentov sme
zaznamenali v pripade externej formy druhého stupria. Predpokla-
déme, 7e hlavnym dévodom je predizenia &tidia z dvoch na tri aka-
demické roky.

V trefom stupni $tidia sa v akademickom roku 2016/17 do prvé-
ho ro¢nika Studijného programu Protipoziarna ochrana a bezpeénost
v $tudijnom odbore Zachranné sluzby zapisali 4 Studenti, vSetci
v dennej forme. K 31. 10. 2016 Studovalo v IlI. stupni 15 Studentov,
z toho 10 v dennej forme v Studijnom programe Protipoziarna ochra-
na a bezpecnost v Studijnom odbore Zachranné sluzby a 5 v exter-
nej forme v Studijnom programe ProtipoZiarna ochrana a bezpeénost
v tudijnom odbore Ochrana 0sob a majetku. Skolitelmi doktorandov
boli docenti a profesori z Technickej univerzity vo Zvolene, pri jed-
nom doktorandovi v externej forme v naditandardnej dizke $ttidia to
bola profesorka z Univerzity Mateja Bela Banska Bystrica.

Statne zaveretné skusky prvého stupria studia

Statne zaverecéné skusky v prvom stupni $tidia sa na Drevar-
skej fakulte v akademickom roku 2016/17 uskutoénili v termine 19.
- 23.06.2017. V dennej forme $tudia sa ich zdcastnilo v Studijnom
programe ProtipoZiarna ochrana a bezpecnost v Studijnom odbore
Zachranné sluzby 58 Studentov, v externej forme v Studijnom progra-
me Ochrana osob a majetku pred poziarom v Studijnom odbore
Ochrana oséb a majetku 13 Studentov. Opravnych Statnych skiSok
sa 21. 08. 2017 zu€astnilo 11 Studenti prvého stupia $tudia dennej
formy. Studentov hodnotilo dvanast komisii pre &tétne zavereéné
skusky v riadnom termine a jedna skusobnd komisia v opravnom
termine.

Prvy stuperi §tidia v dennej forme Studijného programu Protipo-
Ziarna ochrana a bezpecénost bol ukonéeny dvoma Statnymi zaverec-
nymi skudkami. Prvou $tatnou skuskou bola obhajoba bakalarskej
prace a druhou $tatnou skuskou bolo v prvej ¢asti overenie sposobi-
losti riesit technologické zadania zachranarskych ¢innosti a v druhej

The data introduced in Table 1 showed that the student number
decreased year-on-year. This trend was also reflected in other study
programmes. From the Report on the Status of Pedagogical Activi-
ties of the Faculty of Wood Sciences and Technology at the Techni-
cal University in Zvolen in the academic year 2016/2017 is evident
that the students in the first degree of study in the full-time form rep-
resent 34%, in the part-time form 23% and the students in the second
degree of the full-time study form 28% and in the part-time form 15%
of the total number of students at the Faculty of Wood Sciences and
Technology. The largest decrease of the number of students was
recorded in the case of the second degree part-time study form. We
assume that the main reason is the extension of the study length from
two to three academic years.

In the third degree of study in the academic year 2016/2017,
there were enrolled 4 students in the first year of the Fire Protection
and Safety study programme, the Rescue Services study field. All of
them in full-time study form. As of 31.10. 2016, there studied totally
15students in the third degree, 10 of them in full-time form in the Fire
Protection and Safety study programme and Rescue Services study
field, and 5 in part-time form in the Fire Protection and Safety study
programme and Protection of persons and property study field. The
supervisors of the PhD. Students were the associated professors and
professors from the Technical University in Zvolen. In the case of
one part-time form PhD. Student, studying in over-standard length
of study, the supervisor was a professor from the University of Matej
Bel in Banska Bystrica.

Final state exams in the first degree of study

The final state exams in the first degree of study at the Faculty
of Wood Sciences and Technology in the academic year 2016/2017
were realised in period 19.-23. 06. 2017. In the full-time study form,
there participated 58 students of the Rescue Services study field,
13 students studying in part-time form in the Protection of Persons
and Property against Fire study programme and Protection of Per-
sons and Property study field. At the corrective state exams, on
21.08.2017, participated 11 students of the first degree, studying in
the full-time form. The students were evaluated by twelve final state
exam commissions during the first term and by one final state exam
commissions when corrective term.



éTUDIUM A DALSIE VZDELAVANIE // STUDY AND FURTHER EDUCATION

Defzs 55

Casti kolokvidlna skuska z oblasti poznania Studijného odboru Za-
chranné sluzby |. stupen. Stidium prvého stupfia Uspe$ne ukongilo
52 Studentov.

Uspesni absolventi dennej formy $tudijného programu Protipo-
ziarna ochrana a bezpecnost, v Studijnom odbore Zachranné sluzby,
obhjili nasledovné bakalarske prace: Andrasko Stefan, Bc.: Vyuzitie
termoviznych kamier vo vybranom OR HAZZ, Babinec Stefan, B.:
Analyza bezpecnostnych rizik na drovni EU vo vztahu k predpoklada-
nym dopadom klimatickej zmeny, Balasko Igor, Bc.: Vplyv meteorolo-
gickych podmienok na likvidaciu poziarov v otvorenych priestoroch,
Béky Matej, Bc.: Priebeh horenia a vznik degradacnych a oxidac-
nych produktov pri poziari prirodnych polymérov, Blahttova Denisa,
Bc.: Reakcia na ohen izolaénych dosiek STERED, BlaZek Peter,
Bc.: Spolupraca vybranych zloziek 1ZS pri Specifickych vyjazdoch,
Bukai Gabor, Bc.: RieSenie protipoZiarnej bezpe¢nosti zateplovanej
novostavby, Bullova Katarina, Bc.: Moznosti detekcie akceleratorov
horenia, Durik Mat(s, Bc.: Stadium teplotnych zévislosti v dubovom
dreve v procese horenia, Ebergényi Marek, Bc.: Postudenie urovne
pripravenosti okresu Zarnovica na riesenie vybranych mimoriadnych
udalosti, Falatkova Klaudia, Bc.: Hodnotenie poziarnotechnickych
charakteristik retardacne upraveného kompozitného materidlu, Garaj
Jakub, Bc.: Posudenie preventivneho protipoZiarneho zabezpecenia
vo vybranej prevadzke, Giertlova Livia, Bc.: Hodnotenie termickej
odolnosti retardaéne upraveného rastlého dreva, Gocal Peter, Bc.:
PoZiarna bezpecénost viacpodlaznych stavieb s Upravou tepelnej izo-
lacie, Gonda Tomas, Bc.: Aplikacia nastrojov podpory priestorového
rozhodovania v ochrane pred povodniami, Gorka Jozef, Bc.: Charak-
teristika a analyza obsahu hasi¢skej sutaze Firefighter Combat Cha-
lenge a jej prinos pre zasahovu ¢innost hasicov, Halachova Erika,
Bc.: Stanovenie minimalnej iniciaCnej energie rozvireného drevného
prachu smreka obycajného (Picea abies), Havrlent Mrio, Bc.: Zisto-
vanie pricin vzniku poZiarov osobnych automobilov, HruSovsky Mar-
tin, Bc.: Environmentalne pdsobenie pridavnych latok vo vode na ha-
senie, Hujo Jozef, Bc.: VyuZitie Cerpadiel v hasiCskej praxi, lvanov
Michal, Bc.: VyuZitie prenosnych retazovych pil v HaZZ, Jancek Filip,
Bc.: Termovizne kamery a ich prinos v hasi¢skej praxi, Jaso Jan,
Bc.: Vyslobodzovacie ndradie pouzivané hasi¢mi a zachranarmi,
Kasan Vaclav, Bc.: Hodnotenie poZiarnotechnickych charakteristik
dosky TETRA K, Kondela Matus, Bc.: Kominové telesa a zisfovanie
pricin vzniku poziarov, Kovaé¢ Pavol, Bc.: RieSenie poziarnych pasov
v stavbach, Krstien David, Bc.: Porovnanie vybranych hasiéskych
vozidiel zaradenych v HaZZ, Kucera Marek, Bc.: Vyuzitie modernych
analytickych metéd pri stanoveni termickej stability materialov, Ku-
lich Jan, Bc.: Poziarno-technické zariadenia vo vybranej prevadzke
v meste LuCenec, Kyzek Michal, Bc.: MB Atego — AR 30 a jeho vyu-
sitie v praxi, Lucina Martin, Bc.: Stdium teplotnych zvislosti v javo-
rovom dreve v procese horenia, Makarsky Erik, Bc.: Stabilné hasiace
zariadenie a jeho kontrola v vybranej prevadzke, Marko Patrik, Bc.:
Hodnotenie energetického vydaja vybranych ¢innosti hasicov pri z&-
chrane, Mihal Tadeas, Bc.: Zasahova ¢innost hasi¢skych jednotiek
pri kontakte s bodavym hmyzom, MiSanikova Martina, Bc.: Postde-
nie vyvoja, aktualneho stavu a potrieb v oblasti havarijného planova-
nia na Slovensku, Okolensky Patrik, Bc.: Ochrana velkokapacitnych
nadrzi ropy protipoziarnymi zariadeniami, Palugova Marianna, Bc.:
Stanovenie maximalnych vybuchovych parametrov drevného prachu
smreka oby&ajného (Picea abies), Pauliny Tomas, Bc.: Zabezpe-
Cenie nudzového ubytovania v podmienkach Slovenskej republiky,
Piko$ Marcel, Bc.: Cerveny kriz v SR v procese medzinarodnej hu-
manitarnej pomoci, PipiSka Branislav, Bc.: Porovnanie legislativy
tykajucej sa osobnych ochrannych pracovnych prostriedkov v USA,
Velkej Britanii a Slovensku, Racsko Rébert, Bc.: Prostriedky na pro-

The first degree of study in full-time form in the Fire Protection
and Safety study programme was completed by two final state ex-
ams. The final exam consisted from two parts. The first part was the
defence of the bachelor thesis and the second one consisted from
the verification of the competence to tackle with the technological as-
signments, followed by the colloquial exam related to the knowledge
from the first degree of the Rescue Services study field. The first
degree study was successfully completed by 52 students.

The successful graduates of the full time form of study in the Fire
Protection and Safety study programme and Rescue Services study
field, defended the following final theses: Andragko Stefan: Utilisation
of the thermal imaging cameras in selected District Directorate of the
Fire and Rescue Service, Babinec Stefan: The analysis of security
risks at the EU level in relation to expected impact of climate change,
Balasko Igor: Influence of meteorological conditions for fighting a fire
in the open space, Béky Matej: Process of combustion and formation
of degrading and oxidative product of burning of natural polymers,
Blahutova Denisa: Reaction to fire of acoustic panels STERED,
BlaZek Peter: Cooperation of selected components of the Integrated
Rescue System in specific areas, Bukai Gabor: Solution of fire protec-
tion of an insulated new building, Bullova Katarina: Detection options
for fire accelerant, Durk Mat(s: Study of temperature dependencies
of oak wood in the combustion process, Ebergényi Marek: Assess-
ment of the level of preparedness of Zarnovica district for solving
selected emergencies, Falatkova Klaudia: Evaluation of the fire-tech-
nical characteristics of retardant treated composite material, Garaj
Jakub: Evaluation of preventive fire protection in a selected opera-
tion, Giertlova Livia: Assessment of thermal resistance of retardant
treated wood, Gocal Peter: Fire safety of multi-storey buildings with
thermal insulation, Gonda Tomas: Application of spatial decision sup-
port tools in flood protection, Gorka Jozef: Characteristics and analy-
sis of firefighter's competition the Fire-Fighter Combat Challenge
and its contribution to fire-fighting, Hafachova Erika: Determination
of the minimum ignition energy of swirled dust of spruce wood (Picea
abies), Havrlent Mario: Passenger cars fire investigation, Hrugovsky
Martin: Environmental impact of additives in the extinguishing wa-
ter, Hujo Jozef: The use of fire-fighting pumps, Ivanov Michal: The
use of portable chain saws in the Fire and Rescue Service, Janéek
Filip: Thermo imaging cameras and their use in fire-fighting practice,
Jaso Jan: Recovery and salvage equipment used by fire-fighters and
rescuers, Kasan Vaclav: Evaluation of fire and technical character-
istics of the TETRA K board, Kondela Matus: Chimneys and fire in-
vestigation, Kova¢ Pavol: The solution of fire bands in constructions,
Krtieri David: Comparison of selected fire-fighting vehicles included
in the Fire and Rescue Service, Kucera Marek: Utilization of modern
analytical methods for determination of thermal stability of materials,
Kulich Jan: Fire and technical equipment in a selected operation in
the town of Lucenec, Kyzek Michal: MB Atego - AR 30 and its use in
practice, Lucina Martin: Study of temperature dependencies in maple
wood in the process of burning, Makarsky Erik: Stable fire-extinguish-
ing equipment and its control in a selected operation, Marko Patrik:
Assessment of the energy output of selected fire-fighting activities
in the rescue, Mihal Tadeas: Intervention activities of fire brigades
in contact with stinging insects, MiSanikova Martina: Assessment of
development, current situation and needs in the field of emergency
planning in Slovakia, Okolensky Patrik: Protection of large-capacity
crude oil tanks by fire-fighting equipment, Palugova Marianna: Deter-
mination of maximum explosive parameters of spruce (Picea abies)
wood dust, Pauliny Tomas: Emergency accommodation in conditions
of the Slovak Republic, Piko§ Marcel: Red Cross in the Slovak Re-
public in the Process of International Humanitarian Aid, PipiSka Bran-
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tipoZiarnu ochranu stavebnych materidlov a konStrukcii, Sedmak
David, Bc.: Ochrana velkokapacitnych nadrZi ropy protipoziarnymi
zariadeniami, Sekela Norbert, Bc.: Technické prostriedky pouziva-
né potapacskymi skupinami v HaZZ, Schrom Marek, Bc.: Bezpec-
nost a ochrana zdravia hasi¢ov a zachranarov, Sipulové Lucia, Bc.:
Stanovenie minimalnej teploty vznietenia usadeného a rozvireného
drevného prachu smreka obycajného (Picea abies), Tka¢ Martin,
Bc.: Vznik, pohyb a charakteristika dymu pri modelovom vnitornom
poziari, Tkacova Simona, Bc.: MoZnosti vyuZitia termovizie pri pre-
vencii a odhalovani poziarov, Tokarova Michaela, Bc.: Termicka de-
graddcia lignocelul6zového materidlu, Trnka Filip, Be.: Optimalizacia
prepravy nebezpeénych latok v okrese Banska Bystrica, Tutaj Ma-
tus, Be.: Posudenie preventivneho protipoZiarneho zabezpecenia vo
vybranej prevadzke, Ziduliak Peter, Bc.: Hodnotenie poziarnotech-
nickych charakteristik HPL dosky, Zikavské Miroslava, Bc.: Riesenie
PBS nevyrobnych stavieb s osobitnymi poziadavkami.

V externej forme $tatna skuska pozostavala z obhajoby bakalar-
skej prace a Ustnych odpovedi na otazky z troch tematickych celkov.
Povinnym celkom bola ProtipoZiarna bezpec€nost stavieb, povinne
volitelnymi celkami boli Horenie materidlov a hasenie, Technika
a taktika zachrandrskych Cinnosti, Krizové riadenie, ProtipoZiarna
prevencia. V tejto forme Studium uspesne ukondilo 13 Studentov.

Uspesni absolventi v externej forme &tudijného programu Ochra-
na osbb a majetku pred poziarom, Studijny odbor Ochrana 0sbb
a majetku, obhdjili nasledovné bakalarske prace: Barantal Miroslav,
Bc.: Vyuzitie termoviznych kamier v hasiéskej praxi, Garbiarova
Jana, Bc.: Protipoziarna bezpecnost pri skladovani pofnohospo-
darskych vybranych tuhych horlavych latok, Gondas Rastislav, Bc.:
Ochrana velkokapacitnych nadrzi ropy protipoZiarnymi zariadeniami,
Kalman Marian, Bc.: Vetracie systémy stavieb a ich protipoZiarna
bezpecénost, Kapusta Jan, Bc.: Vyhodnotenie bezpecnosti analyzo-
vou metodou FMEA/FMECA vybraného podniku, Kovalik Frantigek,
Bc.: Charakteristika dymu pri horeni a poZiaroch materidlov a vyrob-
kov na baze dreva, Kusnier Rudolf, Bc.: Charakteristika dymu pri
vnutornych poziaroch, Nizhiansky Radovan, Bc.: Zachrana zvierat
pri neziaducich a mimoriadnych udalostiach, Obdlany Matus, Bc.:
Zistovanie priin vzniku poziarov — analyzatory, Plachy Oliver, Bc.:
Riesenie PBS vybranej vyrobnej stavby, Stevlik Marek, Bc.: Vyuzitie
sorpénych prostriedkov pri odstrafiovani nasledkov havarii nebez-
pecnych latok, Zimmermann Martin, Bc.: Tepelné zatazenie jedlové-
ho dreva, Zec Matg, Bc.: Ochrana proti $ireniu poziaru vo vetracich
systémoch stavieb.

Statne zavere¢né skusky druhého stupria studia

Statne zaveretné skisky sa v druhom stupni &tidia na Drevar-
skej fakulte v akademickom roku 2016/17 konali v termine 05. - 09.
06. 2017. V druhom stupni dennej formy $tudia sa ich zu¢astnilo
v Studijnom programe Protipoziarna ochrana a bezpecnost v Studij-
nom odbore Zachranné sluzby 49 Studentov. Opravného terminu,
ktory sa uskutocnil 21. 08. 2017, sa zd&astnili 2 $tudenti. Studen-
tov hodnotilo v riadnom termine osem skuSobnych komisii Statnych
zaverednych skisok, v opravnom termine jedna komisia. Clenmi
skusobnych komisii boli aj pedagdgovia z Materidlovo technolo-
gickej fakulty Slovenskej technickej univerzity v Trnave, Univerzity
Konstantina Filozofa v Nitre a Fakulty bezpeénostného inZinierstva
Zilinskej univerzity v Ziline a odbornici z praxe, z Poziarno-technic-
kého a expertizneho Ustavu Ministerstva vnitra Slovenskej univerzity
v Bratislave.

islav: Comparison of personal protective equipment legislation in the
U.S., Great Britain and Slovakia, Racsko Rébert: Fire protection tools
for building materials and structures, Sedmak David: Protection of
large-scale crude oil tanks with fire-fighting equipment, Sekela Nor-
bert: Technical equipment used by diving teams in the Fire and Res-
cue Service, Schrom Marek: Safety and health at work of fire-fighters
and rescuers, Sipulova Lucia: Determination of the minimum ignition
temperature of settled and swirling spruce (Picea abies) wood dust,
Tka¢ Martin: The origin, movement and smoke characteristics in in-
ternal fire model, TkaCova Simona: The possibilities of using thermo
vision for fire prevention and detection, Tokarova Michaela: Thermal
degradation of lignocellulose material, Trnka Filip: Optimization of
transport of hazardous substances in the Banska Bystrica district,
Tutaj Matus: Assessment of preventive fire protection in selected op-
eration, Ziduliak Peter: Evaluation of the fire safety characteristics
of HPL board, Zikavské Miroslava: Buildings fire safety solutions for
non-production structures with special requirements.

In part-time form, the state exam consisted of defence of the
bachelor thesis and oral answers to questions from three thematic
units. Mandatory unit was the Fire Safety of Buildings, the optional
units were Materials Burning and Extinguishing, Equipment and Tac-
tics of Rescue Operations, Crisis Management, Fire Prevention. In
this form, 13 students successfully completed the study.

Successful graduates in part-time form of the Protection of
Persons and Property against Fire study programme, Protection of
Persons and Property study field, defended the following bachelorss
theses: Barantal Miroslav: The use of thermo imaging cameras in
fire-fighting practice, Garbiarova Jana: Fire safety in storage of se-
lected agricultural flammable solids, Gonda$ Rastislav: Protection
of large-capacity crude oil tanks with fire-fighting devices, Kalman
Marian: Ventilation systems of buildings and their fire safety, Kapusta
Jan: Safety assesment by the FMEA / FMECA analytical method of
the chosen enterprise, Kovalik FrantiSek: Characteristics of smoke
during combustion and fire of wood-based materials and products,
Kusnier Rudolf: Characteristics of smoke in internal fires, Nizfiansky
Radovan: Rescue of animals in emergencies, Obdlany Matus: Fire
investigation - analysers, Plachy Oliver: Solution of Buildings Fire
Safety of the selected production structure, Steviik Marek: Utiliza-
tion of sorption equipment for the elimination of the consequences
of accidents with dangerous substances, Zimmermann Martin: Ther-
mal loading of Abies alba wood, Zatec Matus: Protection against fire
propagation in ventilation systems of buildings.

Final state exams in the second degree of study

The final state exams in the second degree of study at the Facul-
ty of Wood Sciences and Technology in the academic year 2016/17
were realised in period 05. - 09. 06. 2017. In the second degree of the
Fire Protection and Safety study programme, the Rescue Services
study field, of the full-time study form, there participated 49 students.
The corrective term, which was held on 21.08.2017, was attended
by 2 students. The students in the first exam term were evaluated
by eight final state exam commissions, in the corrective exam term,
there was only one commission. The members of the final state exam
commissions were also the teachers from the Faculty of Materials
Science and Technology in Trnava, Constantine the Philosopher Uni-
versity in Nitra, Faculty of Security Engineering of the University of
Zilina and experts from practice, from the Fire Research Institute of
the Ministry of Interior of the Slovak Republic.
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InZiniersky stupen Studia v Studijnom programe ProtipoZiarna
ochrana a bezpeénost v Studijnom odbore Zachranné sluzby bol
ukonceny dvoma Statnymi skuskami. Prvou bola obhajoba diplo-
movej prace. Druha Statna skuska pozostavala z overenia sposobi-
losti riesit inZinierske zadania zachrannych &innosti a z kolokvidlnej
skusky z poznania Studijného odboru Zachranné sluzby Il. stupen.
V uvedenom $tudijnom programe $tddium ukondilo a titul inZinier zis-
kalo 49 absolventov.

Uspesni absolventi denného $ttidia v $tudijnom odbore Zachran-
né sluzby, Studijny program Protipoziarna ochrana a bezpecnost, ob-
hajili nasledovné diplomové prace: Adamko Dominik, Ing.: Zisfovanie
pricin vzniku poziarov automobilov, Arvayova Kristina, Ing.: Navrh
penového stabilného hasiaceho zariadenia pre vybrany objekt, Bero
Jan, Ing.: Hodnotenie horfavosti polykarbonatu a polymetylmeta-
krylatu, Budayova Miroslava, Ing.: Protipovodriova ochrana Uzemia
obce, Cibula Peter, Ing.: Spracovanie dokumentu o ochrane pred
vybuchom v drevoprevadzke, Cerevka Maros, Ing.: Likvidécia Gniku
ropnych latok roznymi sorpénymi systémami, Cernicky Peter, Ing.:
Zmeny tepelno-technickych charakteristik dreva v procese horenia,
Danek Michal, Ing.: Stanovenie vybranych poziarno - technickych
charakteristik horfavych potravinarskych prachov, Farkasova Eliska,
Ing.: Analyza Uzemia vybranej obce, mesta po stranke geografickej,
demografickej, hospodarskej, Filinova Iveta, Ing.: Navrh rozmiest-
nenia a vyuZitie sil a prostriedkov hasiéskych jednotiek pre vybrany
zdsahovy obvod HS HaZZ, Gabaj Miroslay, Ing.: Poskodenie vybra-
ného prostredia nebezpeénymi latkami pri priemyselnej havarii, Giac-
kova Barbora, Ing.: Navrh rozmiestnenia a vyuZzitie sil a prostriedkov
hasi¢skych jednotiek pre vybrany zasahovy obvod HS HaZZ, Golejo-
va Martina, Ing.: Prchavé produkty termickej degradacie vybraného
typu tepelnoizolaéného materidlu, Horansky Jan, Ing.: Stanovenie
dolnej medze vybusnosti vybranych horfavych kvapalin dvoma roz-
nymi metddami, Janik Branislav, Ing.: Zhodnotenie BOZP a OPP
vo vybranej prevadzke, Jas$o Peter, Ing.: Vplyv ochrany povrchu
drevnych materidlov na poziarnotechnické vlastnosti, Jurky Dusan,
Ing.: Laserova rozmerova analyza drevnych prachovych ¢astic z hfa-
diska rizika vybuchu, Jurky FrantiSek, Ing.: Vplyv skladby obvodovej
konstrukcie skladu v jednopodlaznej stavbe na rieSenie PBS, Kaclik
Norbert, Ing.: Hodnotenie Caltnnickych materialov metddami termic-
kej analyzy, Kahanovska Katarina, Ing.: Vplyv hribky zuhofnatenia
dreva pre potreby zistovania pri¢in vzniku poZiarov drevostavieb,
Kralinsky Martin, Ing.: Vplyv teploty na farebné a chemické zmeny
jedlového dreva, Kramér Nikolas, Ing.: Unik nebezpeénej latky z po-
Skodenej cisterny na diafnici, Krousik Andrej, Ing.: Hodnotenie horfa-
vosti vybranych polymérov metddou kyslikového éisla, Kuéera Patrik,
Ing.: Vznik prchavych produktov pri termickej degradacii ¢alinnic-
kych polyuretanovych pien, Laény Peter, Ing.: VyuZitie termoviznej
kamery pri inSpekcii elektrotechnického zariadenia, Macko Milan,
Ing.: Zmeny tepelno-technickych charakteristik dreva v procese ho-
renia, Majerech Matej, Ing.: Protipoziarna bezpeénost kominovych
systémov, Mati Vladislav, Ing.: Komplexné zabezpecenie vyrobnej
stavby v ramci ochrany pred poziarmi, O¢ena$ Peter, Ing.: Podlaho-
vé materidly hodnotené z hfadiska protipoziarnej ochrany a bezpec¢-
nosti, Pigova Barbora, Ing.: Hodnotenie zapalitelnosti textilii, Pospi-
Silova Michaela, Ing.: Porovnanie poZiarnotechnickych charakteristik
podlahovych krytin, Pucik Tibor, Ing.: Zmeny dreva z rbznych &asti
stromu po zatazeni radiatnym tepelnym zdrojom, S¢ensny Patrik,
Ing.: PoZiarno-bezpecénostné rieSenie vybranej stavby, Schneiderova
Martina, Ing.: Navrh rozmiestnenia a vyuZitie sil a prostriedkov ha-
si¢skych jednotiek pre vybrany zasahovy obvod HS HaZZ, Sirotiak
Marek, Ing.: Stanovenie vybranych poziarnotechnickych viastnosti
rychlorasttcich drevin, Slastan Lubomit, Ing.: Hodnotenie horfavosti

The second (engineer) degree in the Fire Protection and Safety
study programme, Rescue Services study field, was completed by
the two state exams. The first was the defence of the diploma thesis.
The second consisted of verification of the ability to tackle with the
engineer assignments in rescue operations and a colloquium exam
related to the knowledge of the Rescue Service study field - the sec-
ond degree. In this study programme, the studies completed and the
engineer title was awarded to 49 graduates.

The successful graduates of the full-time study form in the Res-
cue Services study field, Fire Protection and Safety study field, de-
fended the following diploma theses: Adamko Dominik: Cars fire
investigation, Arvayova Kristina: Proposal of a foam stable fire extin-
guisher for a selected building, Berio Jan: Evaluation of flammability
of polycarbonate and polymethylmethacrylate, Budayova Miroslava:
Flood protection of the municipality area, Cibula Peter: Processing
of explosion protection documentation in woodworking operation,
Cerevka Maro$: Removal of crude oil substances leakage by various
sorption systems, Cernicky Peter: Changes in thermal and technical
characteristics of wood in the burning process, Danek Michal: Deter-
mination of selected fire - technical characteristics of flammable food
dusts, FarkaSova Eliska: Analysis of the territory of the selected vil-
lage, the city according to the geographic, geological, demographic,
economic parameters, Filinova Iveta: Proposal for deployment and
utilization of forces and means of fire-fighting units for the selected
intervention area of the Fire and Rescue Service, Gabaj Miroslav:
Damage of selected environment by dangerous substances during
industrial accident, Giackova Barbora: Proposal for deployment and
utilization of forces and means of fire-fighting units for the selected
intervention area of the Fire and Rescue Service, Golejova Martina:
The volatile products of thermal degradation of selected type of ther-
mal insulation material, Horansky Jan: Determination of the lower ex-
plosive limits of selected flammable liquids by two different methods,
Janik Branislav: Evaluation of the Occupational Health and Safety
and Fire Protection in selected operation, Jas$o Peter: Impact of the
treatment of the surface of wood materials on the fire and technical
properties, Jurky Dusan: Laser dimensional analysis of wood dust in
view of explosion risk, Jurky FrantiSek: Impact of the composition of
the warehouse external construction in a single-storied building on
buildings fire safety solution, Kaclik Norbert: Evaluation of upholstery
materials with thermal analysis methods, Kahanovska Katarina: Im-
portance of thickness of the carbonised layer for wooden buildings
fire investigation, Kralinsky Martin: Impact of temperature on the
colour and chemical changes of Abies alba wood, Kramar Nikolas:
Leakage of dangerous substance from a damaged tank on the high-
way, Krbusik Andrej: Evaluation of flammability of selected polymers
by the limiting oxygen index method, Kucera Patrik: The production
of volatile products in the thermal degradation of upholstery polyu-
rethane foams, Laény Peter: The use of thermo imaging camera for
inspection of electrical equipment, Macko Milan: Changes in thermal
and technical characteristics of wood in burning process, Majerech
Matej: Fire protection of chimney systems, Mati Vladislav: Complex
protection of the production structure in the field of fire protection,
Ocenas Peter: Floor materials evaluated from the fire protection
and safety point of view, Pigova Barbora: Evaluation of textile ignit-
ability, PospiSilova Michaela: Comparison of the fire and technical
characteristics of floor coverings, Pucik Tibor: Changes of wood from
different parts of the tree after loading by thermal radiation source,
Scensny Patrik: Fire protection and safety solution of selected struc-
ture, Schneiderova Martina: Proposal for deployment and utilization
of forces and means of fire-fighting units for the selected intervention
area of the Fire and Rescue Service, Sirotiak Marek: Determination
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polyolefinov, SpiSiak Jakub, Ing.: Zistovanie pri€in vzniku poziarov
automobilov, Spornd Eva, Ing.: Protipovodriova ochrana (zemia
obce, Stahovec Peter, Ing.: Aplikacia vypoctu sil a prostriedkov pri
poziari, Szirmaiova Nikoleta, Ing.: Vplyv starnutia retardaénej latky
na poziarnotechnické vlastnosti smrekového dreva, Sramka Via-
dimir, Ing.: Charakteristika prchavych produktov v iniciatnej faze
horenia syntetickych polymérov, Suhajda Juraj, Ing.: Protipoziarna
bezpecénost zrubovych obvodovych stien, Tajnai Patrik, Ing.: Hava-
rie s Gnikom ropnych latok do Zivotného prostredia, Tavoda Ondrej,
Ing.: Vznik prchavych produktov pri termickej degradacii montaznych
polyuretanovych pien, Tom¢ikova Veronika, Ing.: Vypracovanie pi-
somného dokumentu o ochrane pred vybuchom drevospracujlcej
prevadzky, Trebula Vladimir, Ing.: Lokalizacia ohnisk poZiarov s vyu-
zitim termoviznej kamery, Trebulova Katarina, Ing.: Vplyv retardérov
na horenie lignoceluldzovych materidlov, Vallova Petra, Ing.: Vplyv
starnutia retardacnej latky na poziarnotechnické vlastnosti OSB
dosky, Velas Rastislav, Ing.: Porovnanie vypoctov a vysledkov expe-
rimentov parametrov horenia horfavych kvapalin.

Treti stuperi $tadia

Dizertatnu skusku v akademickom roku 2016/17 Uspesne vyko-
nali 4 Studenti tretieho stupnia Studia. V Studijnom odbore Zachranné
sluzby v dennej forme Studijného programu Protipoziarna ochrana
a bezpecnost to boli Ing. Barbara Falatova, Ing. Katarina Koristeko-
va, RNDr. Jana Luptakové a Ing. Jana Oravcova.

Uspesnou obhajobou dizertadnej prace riadne ukongili Stadium
v denne forme v Studijnom programe ProtipoZiarna ochrana a bez-
pecnost v Studijnom odbore Zachranné sluzby 2 absolventi. Ing. Ve-
ronika Kamenska, PhD. vypracovala dizertaénd pracu na tému Vznik,
charakteristika a analyza produktov termickej degradacie a horenia
polystyrénov pri vndtornom poziari. Skolitelkou bola prof. RNDr. Da-
nica Kacikova, PhD. Ing. Branislav Ragan, PhD. vypracoval dizerta¢-
nu pracu na tému Progresivne metddy zistovania poziarno-technic-
kych charakteristik materialov v poziarnom inzinierstve. Skolitelkou
bola prof. RNDr. Danica Kaéikova, PhD.

Uspesnou obhajobou dizertadnej prace riadne ukongili Stidium
v externej forme v $tudijnom programe Protipoziarna ochrana a bez-
pecnost v Studijnom odbore Ochrana o0séb a majetku 2 absolventi.
JUDr. Ing. Mikula$ Bodor, PhD., MBA vypracoval dizertanu pracu
s nazvom Vzdelavaci e-learningovy modul ,Zakladna odborna pripra-
va technikov poziarnej ochrany” a , Aktualiza¢na odborna priprava
technikov poZiarnej ochrany*, v prostredi LMS — Learning Manage-
ment System. Jeho Skolitefkou bola prof. RNDr. Danica Kacikova,
PhD. Ing. Jozefina Drotarova, PhD. vypracovala dizertatnu pracu
s ndzvom Vzdelavaci e-learningovy modul ,Z&kladna priprava ¢lenov
hasicskych jednotiek - dobrovolnych hasi¢skych zborov obce®, v pro-
stredi LMS Moodle. Skolitelkou bola prof. RNDr. Danica Kadikova,
PhD.

Zapis $tudentov v akademickom roku 2017/18

Na Drevarskej fakulte Technickej univerzity vo Zvolene sa v aka-
demickom roku 2017/18 uskutoénili zapisy $tudentov do $tudijnych
programov vSetkych foriem a stupriov v Studijnom odbore Zachranné
sluzby. Poéty Studentov v prvom roku $tddia k 31. 10. 2017 su uve-
dené v tabufke €. 2.

of selected fire-technical properties of fast-growing trees, Slastan
Lubomir: Evaluation of flammability of polyolefin, Spisiak Jakub: Cars
fire investigation, Sporna Eva: Flood protection of the municipality,
Stahovec Peter: Application of the forces and means number calcu-
lation in a fire, Szirmaiova Nikoleta: Impact of aging of the retardant
on fire-technical properties of spruce wood, Sramka Vladimir: Char-
acteristic of volatile products in initiation phase of synthetic polymers
burning, Suhajda Juraj: The fire safety of log walls, Tajnai Patrik: The
accidents with leakage of petroleum substances into the environ-
ment, Tavoda Ondrej: The formation of volatile products in thermal
degradation of technical polyurethane foam, Tom¢ikova Veronika:
Elaboration of a written document on protection against explosion in
a woodworking operation, Trebula Vladimir: Localization of fire sites
using thermo imaging camera, Trebulova Katarina: The influence of
retardants on burning of lignocellulose materials, Vallova Petra; The
effect of aging of the retardant on the fire performance of OSB board,
Velas Rastislav: Comparison of calculations and results of flammable
liquid combustion parameters obtained from experiments.

Third degree of study

Dissertation exam in the academic year 2016/17 successfully
completed 4 students of the third degree of study in the field of Res-
cue Services, the full-time form of Fire Protection and Safety study
programme. Those were Ing. Barbara Falatovd Katarina Koristeko-
v4, RNDr. Jana Luptakové and Ing. Jana Oravcova.

With the successful defence of the dissertation thesis completed
the study in full-time form in the Fire Protection and Safety study
programme in the Rescue Services study field 2 graduates. Veronika
Kamenska, PhD. has elaborated a dissertation thesis on the topic
Formation, characterization and analysis of products of thermal deg-
radation and burning of polystyrenes in internal fire. The supervisor
prof. Danica Kacikova, PhD. Branislav Ragan, PhD. has developed
a dissertation thesis on topic Progressive methods for the determi-
nation of fire-technical characteristics of the materials used in fire
engineering. The supervisor was prof. Danica Kacikova, PhD.

With the successful defence of the dissertation thesis completed
the study in part-time form in the Fire Protection and Safety study
programme in the Protection of Persons and Property study field 2
graduates. Mikuld$ Bodor, PhD., MBA has elaborated a disserta-
tion thesis entitled E-learning module “Basic training of fire protec-
tion technicians” and “Updated training of fire protection technicians”
in the LMS - Learning Management System. His supervisor was
prof. Danica Kacikova, PhD. Jozefina Drotarova, PhD. has elabo-
rated a dissertation thesis entitled Educational e-learning module
“Basic training of fire brigades members — municipality voluntary fire
brigades”in LMS Moodle. The supervisor was prof. Danica Kacikova,
PhD.

Enrolment of students in the academic year 2017/18

At the Faculty of Wood Sciences and Technology of the Tech-
nical University in Zvolen, there were performed the enrolments of
students in study programmes of all forms and degrees in the field
of Rescue Services in the academic year 2017/18. The number of
students in the first year of study, to the October 31, 2017, is shown
in Table 2.
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Tabulka 2: Zapisani $tudenti prvého roka $tadia v prvom, druhom a tretom
stupni odboru Zachranné sluzby v akademickom roku 2017/2018 (D — dennd
forma, E - externd forma)

Table 2: Students enrolled in the first, second and third degree of study in the
Rescue Services study field and in the academic year 2017 / 2018 (F - full-time
form, P — part-time form)

Rok Year
Stuperi | Studijny program 1. Spolu Degree | Study programme 1. Total
D E F P
l. ProtipoZiarna ochrana | 92 32 124 I Fire Protection and 92 32 124
a bezpeénost Safety
Il. ProtipoZiarna ochrana | 47 9 56 Il. Fire Protection and 47 9 56
a bezpeénost Safety
. ProtipoZiarna ochrana | 3 2 5 M. Fire Protection and 3 2 5
a bezpeénost Safety
Spolu 142 43 185 Total 142 43 185
(194) (194)

Pozn.: V zatvorke je uvedeny Udaj z akademického roku 2016/2017

Z Udajov v tab. 2 vidime, Ze medzirocne doslo k poklesu poctu
zapisanych Studentov do prvého roka Studia. Zo Sprdvy o stave vy-
chovno-vzdeldvacej ¢innosti Drevarskej fakulty Technickej univerzity
vo Zvolene v akademickom roku 2016/2017 vyplyva, ze podobny
trend sa prejavil aj u inych Studijnych programov na Drevarskej fakul-
te. To dokumentuje, Ze zaujem Studovat Zachranné sluzby na Dre-
varskej fakulte Technickej univerzity vo Zvolene je v stlade s celko-
vym zaujmom Studentov o Stidium na DF TUZVO.

Zaver

Studentom, ktori na Drevérskej fakulte riadne ukongili vysoko-
8kolské studium v akademickom roku 2016/2017 blahoZeldme a ze-
lame vela Uspechov v dalSom $tudiu, praxi a samozrejme osobnom
Zivote. Verime, Ze Studenti zapisani do jednotlivych roénikov v aka-
demickom roku 2017/2018 budu tspesni.

Literatura

Sprdva o stave vychovno-vzdeldvacej cinnosti Drevdrskej fakulty
Technickej univerzity vo Zvolene v akademickom roku 2016/17:
Material predkladany na rokovanie Vedeckej a umeleckej rady DF,
november 2017. 45 s.

Sprievodca studiom Drevdrskej fakulty TU vo Zvolene na akademic-
ky rok 2017/2018. Zvolen : Technicka univerzita vo Zvolene. 124 s

prof. RNDr. Danica Kacikova, PhD.,

garant Studijnych programov 1. a 2. stupna
Protipoziarna ochrana a bezpecnost,
spolugarant Studijného programu 3. stupria
ProtipoZiarna ochrana a bezpecnost,

v odbore Z&chranné sluzby

Note: In the bracket is the information from the academic year 2016 / 2017

The data introduced in table 2 show the year-on-year decrease
in number of students enrolled in the first year of study. From the
Report on the Status of Pedagogical Activities of the Faculty of Wood
Sciences and Technology at the Technical University in Zvolen in the
academic year 2016/2017 is evident that a similar trend has been
manifested in other study programmes at the Faculty of Wood Sci-
ences and Technology. This shows that the interest in studying the
Rescue Services at the Faculty of Wood Sciences and Technology of
the Technical University in Zvolen is in line with the overall interest of
students in study at Faculty of Wood Sciences and Technology of the
Technical University in Zvolen.

Conclusions

The students, who successfully graduated from the Faculty of
Wood Sciences and Technology in the academic year 2016/2017,
we congratulate and wish many successes in further study, practice
and, of course, personal life. We believe that students enrolled in
each study year in the academic year 2017/2018 will be successful,
too.
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