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Abstract

The fire lift is intended for the transport of persons or persons and goods and their evacuation. Its operation must
be maintained for as long as required by the hazard. An evacuation lift must be provided in the premises in
accordance with the requirements of the building fire safety provisions. Incorporating fire elevators as part of
smart buildings has a positive impact on safety levels. Lifts are among the active intelligence of these buildings.
Flame retardation standards and test methods used for conveyor belts are becoming more stringent. WAZAU is
used to determine and evaluate the flammability of conveyor belts and allows tests to be carried out on the basis

of the international standard STN EN 1SO 13688: 2013-11.
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1 Introduction

In the Slovak Republic at present there are
lifts which are more than 25 years of age and
lifts that are even older than 30. For more than
98 % of these lifts the expected service life is
about 31 years if the lift was in normal
operation and during that time underwent two
medium and one general repair. Apartment
owners are very often not aware that in case of
an accident they are held fully liable for its
consequences. A lift is considered to be safe if
its structure doesn’t pose such safety hazards
that can cause dangerous  situations.
A firefighting lift in comparison with a normal
lift must be operated until it is necessary if
there is a fire in the building. The lift may be
used as a passenger lift when there is no fire.
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1 Uvod

V Slovenskej republike su v sucasnosti
vytahy, ktorych vek je viac ako 25 rokov a
dalsie, ktorych vek je dokonca viac ako 30
rokov. U viac ako 98 % tychto vytahov sa
predpokladala Zivotnost’ vytahu cca 31 rokov,
ak vyt'ah bol v beznej prevadzke a boli na iom
vykonané pocas jeho zivotnosti dve stredné a
jedna generdlna oprava. Vlastnici bytov si
mnohokrat ani neuvedomuju, ze v pripade
nehody nesu plni zodpovednost’ za nasledky
nehody. Vytah je povazovany za bezpetny
vtedy, pokial jeho konStrukcia neobsahuje také
prevadzkové rizika, ktoré mozu vyvolat
nebezpeéné situacie. Poziarny vytah musi byt
na rozdiel od normalneho vytahu uréeny na
prevadzku dovtedy, kym je to potrebné, ak je
poziar niekde v budove. Ked v budove nie je
poziar, vytah sa mdze pouzivat' ako osobny.
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Inclusion of firefighting lifts as part of
intelligent buildings has positive impact on the
level of safety. Lifts constitute a part of active
intelligence of these buildings. The issue of the
safety of intelligent buildings encompasses the
use of firefighting lifts with the information on
their operational status included in the
comprehensive control systems so that the
relevant data are available in the central
control unit of the building. Fires pose serious
dangers in buildings. [13] At the end of the
article, the methodology of testing conveyor
belts within the laboratory experimental
investigation of flammability is presented,
from the preparation of test samples to the
evaluation of the results of experiments.

Zaclenenie poziarnych vytahov ako sucasti
inteligentnych budov, ma pozitivny dopad na
urovenn bezpecnosti. Vytahy patria medzi
aktivnu inteligenciu tychto budov.
Problematika  bezpe€nosti  inteligentnych
budov predpokladd pouzivanie poziarnych
vytahov, pricom informacie oich
prevadzkovom stave si  zaClenené do
komplexnych riadiacich systémov, tak ze
Vv centralnom riadiacom centre budovy su
k dispozicii relevantné tdaje. Poziare patria
K vyraznym  rizikdim v budovach.  [13].
V zavere c¢lanku je wuvedena metodika
testovania  dopravnych  pasov v ramci
realizovaného laboratorneho experimentalneho
vyskumu  zapalnosti ato od pripravy
testovacich vzoriek az po zhodnotenie
vysledkov experimentov.

Tab. 1 Overview of serious hazards and dangerous situations — space in firefighting lifts [13]
Tab. 1 Prehl'ad zavaznych nebezpecéenstiev a nebezpecnych situacii — prostredie poziarnych vytahov

[13]

Oheii /teplo/horice plyny sa mézu Sirit’ do Sachty / priestoru pre

strojové zariadenia
Fire/Heat/Hot gasses may spread into the shaft/machinery area

Nechranené, alebo zatarasené vytahové zariadenia
Unprotected or obstructed lifts

Vytah nie je pouzitel'ny dostatocne dlho pre hasi¢ov
The lift is not usable long enough for firefighters

Hasi¢i maju oneskorenie dlhsie ako 2 min.
Firefighters have more than 2 minutes of delay

Natekanie vody do Sachty
Ingress of water into the lift shaft

Uvéznenie v poZiarnej predsieni pre poruchu vytahu
Trapping in the firefighting lobby due to the lift breakdown

Nebezpecné prostredie pre hasiCov/osoby ¢akajuce na vyslobodenie
Dangerous environment for firefighters/persons waiting to be rescued

Zrutenie konstrukcie budovy skor, ako hasici skoncili vyslobodzovanie
vytahom
Collapse of the building structure before rescue operation using a lift is

Nedostatok, alebo nespravne umiestnené poziarne vytahy na dopravu

hasi¢ov v budove
Insufficient or wrongly located firefighting lifts for transportation of
firefighters in the building
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Tab. 2 Serious hazards and situations - a firefighting lift [13]
Tab. 2 Zavazné nebezpecenstva a nebezpecné situacie- poziarny vytah [13]

Zavazné nebezpecenstva a situicie pre poziarny vytah

Serious hazards and situations for a firefihgting lift

Riziko uvéaznenia

Risk of being trapped

Oneskorenie hasicov dlhsie ako 2 minuty

Firefighters are more than 2 minutes late

Porucha, alebo chyba rozvadzaca

Breakdown or defect in the switchboard

LCudska chyba, alebo spravanie

Human error or behaviour

Porucha napajania z elektrickej siete

Power supply fault

2 Specification of  selected safety
requirements or protective measures for a
firefighting lift

2.1 Requirements on the environment/building

Lifts can be used for the purpose and
environment they are designed and must be
maintained in a good state of repair. 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. If there is
another lift in the same shaft, then the shaft as
awhole must meet the fire resistance
requirements for firefighting lifts shafts.

This level of fire resistance must also be
applied to the door of the firefighting lobby
and the machine room. [14]

2 gpeciﬁkécia vybranych bezpe¢nostnych
poziadaviek, alebo ochrannych opatreni pre
poZziarny vyt’ah

2.1 Poziadavky na prostredie/budovu

Vytahy sa mdézu pouzivat len pre ucel
a prostredie, pre ktoré boli konStruované
a musia byt’ udrziavané v dobrom
prevadzkovom stave. Poziarny vytah sa
umiestiiuje v Sachte s poziarnymi predsieniami
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 vytah vtej istej Sachte,
potom celd spoloénd Sachta musi spiiiat
poziadavky na poziarnu odolnost Sachiet
poziarnych vytahov. Tento stupenl poziarnej
odolnosti sa musi uplatnit aj na dvere
poziarnej  predsiene a strojoviiu.  [14]

A lift must be designed in such away as to ensure proper functioning under the following

conditions: [14]

Vytah musi byt’ navrhnuty tak, aby spravne fungoval za tychto podmienok: [14]
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Elektrické ovladace a signalizacia v staniciach musia zostat’ finkéné,
aby hasici mohli zistit, kde sa nachddza klietka na vyslobodzovacie
ucely. SPRAVNA FUNKCIA zariadenia vytahu musi byt’ zabezpecena
pri dyme v Sachte, alebo v strojovni napr. pocas dvoch hodin.

Electrical controls and signals in the stations must stay
functional for the firefighters to be able to locate the rescue
cage. PROPER FUNCTION of the lift equipment must be
ensured if there is smoke in the shaft or machine room e.g. for
two hours.

(H| [ Kazdy vstup do Sachty pouzivany na poziarne G¢ely musi
byt’ v poziarnej predsieni. Poziarny vyt'ah musi obsluhovat’

vSetky podlazia v budove, v pripade poZziaru je nutng€, aby

bol poziarny vytah ovladany priamo hasi¢skou jednotkou.

\ Every ent\y into the shaft for the firefighting purposes
OH BB shall be in the firefighting lobby. A firefighting lift must
serve all the storeys in the building, in case of fire it is
necessary that the lift is directly controlled by the

/ firefighting unit.
Je bezpodmienecne nevyhnutné, aby zdroj nahradného
prudu bol umiestneny v priestore chranenom proti poziaru,
tak isto aj kable hlavného aj nahradného privodu.

It is unconditionally required to place the source of equivalent
current in a space protected from fire as well as the cables of the
main and alternative electrical power supply.

Poziarny vyt'ah musi dosiahnut’ najvyssie podlazie od urovne na pristup
hasicskej jednotky do 60 sekund po zatvoreni vytahovych dveri.
A firefighting lift must reach the highest floor served from the access

level for the firefighting unit within 60 seconds after closing of the lift
door.

Fig. 1 Conditions for the lift operation [14]
Obr. 1 Podmienky fungovania vytahu [14]

2.2 Protection of electrical equipment against 2.2 Ochrana elektrického zariadenia proti
water vode

Electrical equipment in the shaft of Elektrické zariadenia v Sachte poziarnych
firefighting lifts and on the cage installed up to vytahov a na klietke umiestnené do 1 m od
1 m far from the wall, on which the shaft door steny, na ktorej st Sachtové dvere, musia byt
IS positioned, must be protected against chranené pred kvapkajucou vodou, alebo
dripping water by covering it in accordance musia byt chranené krytmi skrytim podla
with the applicable standard. Equipment in the prislusnej normy. Zariadenie v priestore
machinery area outside the shaft and in the strojového zariadenia mimo Sachty
well must be protected against faulty a Vv priehlbni musi byt' chranené pred chybnou
functioning caused by water. [14] funkciou spdsobenou vodou. [13]
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2.3 Rescue of firefighters 2.3 Vyslobodzovanie hasicov

Rescue of firefighters trapped in a lift cage
is mentioned in [13].

Vyslobodzovanie  hasicov
vV klietke vytahu je uvedené v [13].

uvéznenych

V streche klietky musi byt umiestneny niidzovy poklop s minimalnymi rozmermi 0,5m x 0,7 m s
vynimkou vytahu s nosnostou 630kg, kde nidzovy poklop méye byt miniméalne 0,4m x 0,5m.

K# Inthe ceiling of the cage there must be an escape hatch of minimum
dimensions 0,5m x 0,7 m except a lift with load capacity 630kg,
where the escape hatch may be minimum 0,4m x 0,5m.

9
K ; Pri vyslobodzovani z priestoru mimo klietky sa mézu pouzit’ tieto prostriedky vyslobodzovania:
7R pevné rebriky, prenosné rebriky, lanove rebriky, systémy bezpecnostného lana.
k
o u When rescuing from a space outside the cage the following rescue devices can be used: fixed
A ladders, portable ladders, rope ladders, rope safety systems.

Pri vyslobodzovani z vnutra klietky bez cudzej pomoci, ak sa pouziju rebriky, musia
zodpovedat’ EN 131 a musia byt umiestnené tak, aby sa mohli bezpecne rozmiestnit. Vzajomna
poloha rebrika s vel'’kostou a umiestnenim poklopu musi umoznit” hasic¢om ich pouzitie.

:-ﬁ When rescuing from the inside of the cage without help from others, the ladders, if used, need to
Y\ comply with EN 131 and must be located so that they can be safely positioned. The mutual
- X\ position of the ladder and the size and location of the hatch must enable firefighters to use them.

Fig. 2 Rescue of firefighters from the lift [14]
Obr. 2 Vyslobodzovanie hasi¢ov z vytahu [14]

2.4 Control systems

To ensure there is no significant delay in
using the lift by firefighters, it must be
equipped with a sound alert which provides a
notification signal if the real time of the
opened door is longer than 2 minutes. The
acoustic signal stops once the door is shut
completely. The sound level of the acoustic
warning signal is in the range 35 dB (A) -
65dB (A). A firefighting operation has two
phases: [14]
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2.4 Riadiace systemy

Kvoli zabezpeceniu, ze nedojde
k vyraznému oneskoreniu v ovladani vytahu
hasi¢mi, vytah musi byt vybaveny akustickym
signalom, ktory signalizuje, ak skutocny cas
otvorenych dveri je dlhsi ako 2 min. Akusticky
signal prestane zniet, az ked st dvere tplne
zatvorené.  Hladina zvuku  akustického
varovného signdlu je v rozsahu 35 dB (A) az
65dB (A). Zasah hasi¢skej jednotky ma dve
fazy: [14]
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FAZA 1 Prednost’ privolania poZiarneho
vytahu
PHASE 1 Priority call for a firefighting lift

*Faza sa zaCina rucnym spdsobom,alebo
samocinne.

*The phase begins manually or automatically.

*Ovladac na otvaranie dveri a nidzovy ovladac
ALARM musia zostat’ funkéné.

*The door opening control button and the
emergency control button ALARM must stay
functional.

*Reverzacné  zariadenie  Sachtovych  a
klietkovych dveri poz.vytahu, ktorého fncia
by mohla byt ovplyvnena dymom, alebo
teplom, nesmie branit’ zatvoreniu dveri.

*The reversal system of the shaft and cage
doors of the firefighting lift, whose function
could be affected by smoke or heat, must not
interfere with the door closing.

*Komunika¢ny systém pre poziarny zasah musi
zostat’ funkcény.

«Communication system for the firefighting
operation must stay functional.

*Poziarny vytah idaci smerom od pristupovej
urovne pre hasiéska jednotku , musi vykonat’
normalne zastavenie Vv najbliz§ej moznej
stanicia bez otvorenia dvri sa musi vratit na
pristupovu tiroven pre hasié¢sku jednotku.

FAZA 2 PouZivanie vyt'ahu
s ovlidanim pre hasic¢ov

PHASE 2 Use of a lift with control by
firefighters

Ak poziarny vytah stoji v pristupovej urovni
pre hasi¢sku jednotku s otvorenymi dverami,
ovladanie je mozné len klietkovymi ovladac¢mi
ur¢enymi pre hasi¢ov a musi byt’ zabezpecené:

«If a firefighting lift is at the access level for
the firefighting unit with open doors, it can be
operated only by using cage control buttons
designated for firefighters and the following
must be provided:

*Poziarny vytah nesmie byt v prevadzke, kym
nebol zapnuty spina¢ poziarneho vytahu.

*A firefighting lift must not operate until a fire-
service key switch is on.

*Poziadavka na jazu musi vyvolat’ jazdu
klietky do pozadovaného podlazia a zastavit’
na zvolenom podlazi S0 zatvorenymi
dverami.reverzacné zariadenie klietkovych
dveri musi a ovlada¢ na na otvaranie dveri
musia zostat’ funkéné.

By pressing the call button, the lift cage must
ride to the required storey and stop at the
selected floor with the doors closed. The
reversal mechanism of the cage door and the
door opening button must stay functional.
*Komunikacny systém na poziarny zasah musi
zostat’ pocas fazy dva funkény. DalSie
poziadavky su uvedené v norme.

Fig. 3 Control systems of the lift [14]
Obr. 3 Riadiace systémy vytahu [14]
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2.5 Lift modernisation

Similarly, as it is for cars , lift maintenance
and servicing are essential to ensure that they
are kept working properly. Even the smallest
component part could cause failure of the lift if
not replaced in time.

Why modernise a lift?

Preco modernizovat’ vyt'ah:

Zvysenie bezpecnosti prevadzky aj udrzby vytahu

2.5 Modernizacia vytahov

Rovnako, ako napriklad pri automobiloch,
aj pri vytahoch je potrebné vymenit’ niektoré
suCiastky za nové. Aj td najmenSia stciastka
mbze  sposobit  vyradenie  zariadenia
Z prevadzky, ak sa nevymeni vcas.

Improvement of the safety of lift operation and its maintenance

Odstranenie bezpecnostnych rizik

Elimination of safety hazards

Zvysenie spol'ahlivosti prevadzky

Improvement of operation reliability

Uspora finan¢nych nakladov na udrzbu zariadeni

Reduction of maintenance costs

Znizenie energetickej narocnosti.

Lowering energy costs

Minimalizécia poruchovosti.

Keeping breakdowns to a minimum

Zvysenie pohodlia cestujucich.

Improvement of passengers® comfort

Zvysenie estetickej irovne zariadeni.

(HEEE T I I O 1

Improvement of the esthetical appearance of lifts

Fig. 4 Reasons for lift modernisation [11]
Obr. 4 Dovody modernizacie vytahu [11]

One of the lift parts that is modernised are
steel ropes replaced by polyurethane belts. Flat
polyurethane belts have triple durability
compared to classical steel ropes and require
no lubrication. In the OTIS Company, they use
a gearless machine with permanent magnet
which is 50 % smaller and up to 75% more
economical than classical machines. [11]

The lift manufacturer MSV Liberec
Company relies on composite flat ropes
Polyrope of Continental ContiTech. For over
100 years, steel ropes were considered
indispensable as suspension means for lifts.
[12]
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Jednou z casti vytahu, ktora sa modernizuje
je mnahrada ocelovych lan vo vytahoch
polyuretanovymi pasmi. Ploché polyuretanové
pasy maji trojndsobnu Zivotnost oproti
klasickym ocelovym lanam a nevyzaduju
mazanie. Vo firme OTIS je bezprevodovy stroj
S permanentnym magnetom o 50 % mensi a az
0 75% tuspornejsi ako klasické stroje. [11]

Vyrobca vytahov firma MSV Liberec
spolieha na kompozitné ploché pasy Polyrope
od firmy Continental ContiTech. Viac nez 100
rokov si nebolo mozné predstavit’ nahradenie
ocelovych lan ako zavesného prostriedku u
vytahov. [12]
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(a)

(b)

Fig. 5 (a) Flat belts for suspension of the lift cage, (b) Horizontal adjustment of steel ropes which
gives them flat shape [12]

Obr. 5 (a) Ploché pasy urcené k zaveseniu vytahovej klietky, (b)Vodorovné usporiadanie
ocelovych lan dava remenom plochy tvar [12]

3 Testing of conveyor belts flammability

Replacement of the classical steel ropes by
flat polyurethane belts results in minimizing
noise caused by the contact of steel parts. A
silent gearless machine placed on rubber
dampers along with the suitable design of the
lift shaft walls reduces vibrations transmitted
to the building as well as the noise level in the
adjacent rooms to a minimum. [6].

An example of flammability is the testing
of conveyor belts. In the publication, Pulbere
presents the results of laboratory tests of the
resistance of the conveyor belts to fire, which
he carried out in accordance with the fire
safety standards used in the world [7].

Rowland reviewed four different types of
fire suppression systems, four different types
of suppression systems such as water sprayers,
sprayed water sprays, and two different dry
suppression systems.

Each fire protection system was tested at air
speeds of 500-550 feet per minute (fpm) and
1350-1500 fpm. Tests were performed with a
fire-resistant conveyor belt. Large-scale testing
has shown that air velocity has in fact a
significant impact on the detection, activation
and suppression of the fire suppression system.
The overall design of the fire protection system
can affect the performance of each system [1].
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3 Testovanie zapalnosti dopravnych pasov

Nahradenim klasickych ocelovych lan
plochymi  polyuretinovymi  pasmi  je
minimalizovany hluk spdsobeny dotykom
kovovych casti. Spolu s vhodnym prevedenim,
stien vytahovej Sachty obmedzuje tichy
bezprevodovy stroj vsadeny na pryZovych
tlmicoch vibracie prenasané do budovy a
hladinu hluku v prilahlych miestnostiach na
minimum. Vytahova Sachta pri poziari funguje
ako komin, zaroven moéze dojst k vypadku
elektrického pridu a méze dojst’ k uvézneniu
vo vyt'ahu. [6].

Ako priklad zapalnosti uvadzame testovanie
dopravnych pasov. Autor Pulbere v publikacii
prezentuje vysledky laboratérnych testov
odolnosti dopravnych pésov proti horeniu,
ktoré vykonal v sulade s normami poziarnej
bezpecnosti pouzivanymi vo svete [7].

Autor Rowland v publikacii hodnotil $tyri
rozne typy systémov potlaenia poziaru, Styri
rozne typy potlacacich systémov ako vodné
postrekovace, strickané vodné postreky a dva
rozne systémy na potlacenie poziaru.

Kazdy protipoziarny systém bol testovany
pri rychlostiach vzduchu 500-550 stop za
minttu (fpm) a 1350-1500 fpm [1]. Testy boli
vykonané s dopravnym pasom odolnym voci
poziaru. Vo velkom meradle testovanie
ukazalo, Ze rychlost’ vzduchu ma v skuto¢nosti
vyznamny vplyv na detekciu, aktivaciu a
potlacenie schopnosti systému na potlacenie
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3.1 WAZAU equipment

The WAZZAU flammability measuring
device is used to measure and test rubber. It is
possible to test rubber-textile, steel-cord belts
and lifts belts in this equipment. [9,10]. In Fig.
6, the WAZAU can be seen.

Test Procedure on WAZAU

Step 1 — Verify the air flow rate

Using the TESTO 425 fig. 7, which
measures the air flow rate, an average value of
1,2 m / s was measured, which complies with
STN EN ISO 13688:2013-11. [15]

poziaru. Celkovy dizajn protipoziarneho
systému mdze mat vplyv na vykon kazdého
systému [1].

3.1 Zariadenie WAZAU

Zariadenie ~ WAZZAU na  meranie
zapalnosti, sliizi na meranie a testovanie gumy.
V tomto zariadeni je mozné testovat
gumotextilné, ocelovokordové pasy aj pasy
pre vytahy. [9,10] Na obrazku ¢. 6 je mozné
vidiet’ zariadenie WAZAU.

Postup skusky na zariadeni WAZAU

Krok 1 — overenie rychlosti pradu vzduchu

Pomocou anemometra typu TESTO 425
obr. 7, ktory sluzi na meranie rychlosti
pradenia vzduchu bola namerand priemerna
hodnota 1,2 m/s, ¢o vyhovuje norme STN EN
ISO 13688:2013-11. [15]

Fig. 6 Device WAZAU [9]
Obr. 6 Zariadenie WAZAU [9]

Fig. 7 Anemometer [9]
Obr. 7 Anemometer [9]

Delta 2019, 13(1): 46-62
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Step 2 — Burner ignition

- opening the gas supply to the propane bomb.
According to STN EN 1SO 13688:2013-11, the
overall level must be between 150 and 180
mm, with an inner jacket length of 50 mm.
Therefore, it is necessary to finish with the
overall height and length of the interior space
0.

Step 2a — gas detector control

- based on the STANDARD GD-3000 gas
detector, a check has been made to ensure that
propane leaks from the propane bomb in terms
of safety.

Step 2b — Measure the temperature using a
digital thermometer

- on the basis of the temperature measuring
device, by means of a thermocouple placed in
the hottest part of the flame (that is, directly
above the inner flame cone, and check that the
temperature is 1000 °© C + 20 ° C [15]. The
average measured temperature was 1002 ° C.
Figure 8 shows a thermometer and a gas
detector.

Krok 2 — zapalenie horika

- otvorenie privodu plynu propanovej bomby.
Podl'a normy STN EN ISO 13688:2013-11 je
potrebné nastavit’ prietok plynu tak, aby sa
dosiahla celkovd vyska plamena od 150 do
180 mm, s dizkou vnutorného plamefia 50 mm.
Preto je potrebné pred skuskou skontrolovat
celkovi vysku a dizku vnitorného plameia 0.
Krok 2a — kontrola detektorom plynu

- na zaklade detektora plynu typu
STANDARD GD-3000 bola urobené kontrola,
¢i neunikd propan z propanovej bomby z
hl'adiska bezpecnosti.

Krok 2b - meranie teploty pomocou
digitalneho termometra

- na zaklade zariadenia na meranie teploty sa
pomocou termoclanku, ktory sa umiestni do
najhorucejSej Casti plamenia (to znamena
priamo nad vnutorny kuzel plamena a
skontroluje sa, ¢i je teplota 1000°C + 20°C
[15]. Priemerna namerana teplota bola 1002
°C. QObr. 8 zobrazuje teplomer a detektor

plynu.

Obr. 8 Termometer a detektor plynu [9]
Fig. 8 Thermometer and gas detector [9]

Step 3 — Clamp the sample into the holder

Krok 3 — upnutie vzorky do drziaka

Obr. 9 Clamped specimen holder [9]
Fig. 9 Upnutie vzorky do drziaka [9]
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Step 3a — Clamping the sample into the chamber

Krok 3a — upnutie vzorky do komory

Fig. 10 Clamped specimen in chamber [author]
Obr. 10 Upnuta vzorka do komory [autor]

Step 4 — Tilt the burner to a given test
sample

The burner shall be placed at an angle of 45
° immediately below the center vertical axis in
the median plane of the test specimen
Fig.11with the burner top edge 50 mm below
the lower edge of the test specimen [9,15].

Krok 4 - sklopenie horaka na danu
skiasobniu vzorku

Horak sa umiestni pod uhlom 45°
bezprostredne pod stredova vertikdlnu os
v strednej rovine skuSobného telesa (vid’
obr.11), s vrchnym okrajom horaka 50 mm pod
spodnym okrajom skusobného telesa 0.

Fig. 11 Burner Down [9]
Obr. 11 Sklopenie horaka [9]

Step 5 — Burner removal

After 45 seconds, the burner is removed
from the test apparatus without extinguishing
(Figure 12). The burner should be kept
protected from the air stream. Any burning of
the test specimen and the time of any
incineration should be immediately noticed
and the additional burning time and additional
heater time recorded [15].
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Krok 5 — odtiahnutie horaka

Po 45 sekiund sa bez zhasnutia horak
odstrani od skuSobného zariadenia (obr. 12).
Horak  je potrebné drzat chraneny pred
pradom vzduchu. Okamzite Si treba v§imnut’
akékol'vek spalovanie skuSobného telesa a Cas
akéhokol'vek spalovania a zaznamenat Ccas
dodatocného  horenia acas dodatocného
zeravenia 0.
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Fig. 12 Burner Removal [9]
Obr. 12 Odstranenie horaka [9]

Step 6 — Turn on the airflow device

Within 60 s + 5 s after burner removal, an
air stream (Fig. 14) is applied at right angles to
the sample face for 1 min. Any re-occurrence
of the test sample fire and its duration should
be noted and recorded [15]. Stopwatches are
used to measure time throughout the test.

Krok 6 — zapnutie zariadenia na pridenie
vzduchu

V priebehu 60 s + 5 s po odstraneni horaka
sa aplikuje prad vzduchu (obr. 13) v pravom
uhle k ¢elu vzorky pocas 1 min. Je potrebné
v§imat’ si a zaznamenat' akékol'vek opitovné
objavenie sa horenia skiiSobnej vzorky a cas
jeho trvania [9]. Na meranie ¢asu v priebehu
celej skusky sa pouzivaju stopky.

Obr. 13 Air Flow Device [9,15]
Fig. 13 Zariadenie na prudenie vzduchu [9,15]

3.1 Evaluation of testing

When assessing the quality based on the
test results, two types of conveyor belts were
compared (Belt No.1 and Belt No.2) and, in
view of their flammability, it was determined
which conveyor belt is suitable for operation
where there is a risk of fire. In the flammability
tests, 3 trials were performed for lane 1 and 3
trials for lane 2. Each sample had dimensions
of 300 x 25 cm. In addition, additional heating
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3.1 Vyhodnotenie testovania

Pri hodnoteni kvality na zaklade vysledkov
skusky, sa porovnavali 2 typy dopravnych
pasov (Pas ¢.1 aPas ¢.2) azhladiska ich
zapalnosti sa uréi, ktory dopravny pas je
vhodny  do  prevadzky, kde  hrozi
nebezpeCenstvo  poziaru.  Pri  skuskach
zapalnosti boli vykonané 3 pokusy pre pas ¢.1
a3 pokusy pre pas ¢.2. Kazda vzorka mala
rozmery 300x25 cm. V jednotlivych pokusoch
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and additional combustion were monitored in
the individual measurement experiments. The
sum of the combustion times of each test
specimen after burner removal (additional
heating) shall be less than 45 seconds and no
value greater than 15 seconds. The individual
results of the additional heating and the
burning process after completion of the test are
shown in Tab. 3 and tab. 4. [9]

Tab. 3 Additional heater samples [9]
Tab. 3 Dodatoéné Zeravenie vzoriek [9]

Dopravny pas ¢.1, Conveyor Belt No.1

Dodatoéné Zeravenie vzoriek,
Additional heater samples

merania sa sledovalo dodato¢né Zeravenie
a dodato¢né horenie. Stucet Casov spalovania
kazdej skasanej vzorky po odstraneni horaka
(dodatocné Zeravenie) musi byt mensia ako 45
sekund a ziadna hodnota nesmie byt vyssia
ako 15 sekind. Jednotlivé  vysledky
dodatoéného zeravenia a procesu horenia po
ukonéeni skusky st zobrazené Vv tab. 3
atab. 4. [9]

Dodato¢né horenie
Additional burning

[s] [s]
Vzorka F1 11.5 0
F1 sample
Vzorka F2 13.88 0
F2 sample
Vzorka F3 1491 0
F3 sample
Sudet ¢asov 40.29 -
Sum of times

Tab. 4 Burning process of samples [9]
Tab. 4 Proces horenia vzoriek [9]

Dodato¢éné horenie vzoriek
Additional burning of samples

Dopravny pas ¢.2, Conveyor Belt No.2

Proces horenia
Burning process

[s] [s]
Vzorka T1 0 180
T1 sample
Vzorka T2 0 180
T2 sample
Vzorka T3 0 180
T3 sample
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Fig. 14 Pas ¢.1, Skasobné vzorky po skuske [9]
Fig. 14 Belt No.1, Test samples after test [9]

£y

Fig. 15 Belt No.2, Test samples after test [9]
Fig. 15 Pas ¢.2, Skasobné vzorky po skuske [9]

It should be emphasized that conveyor belts
used to drive lifts are derived from conveyor
belts known from belt conveyors. Their inner
structure is identical with respect to the rubber-
textile or rope-belt structure used in both
cases of the pulling means.

The author [7] reviewed the flammability
characteristics of rubber materials that are
common to vehicle tires, conveyor belts and
electrical cable insulation.

Standard flammability tests were used to
measure the critical ignition flow, critical
ignition temperature, and heat release rate that
are common to tire materials and conveyor belt
covers. Critical ignition flow and vertical
flame distribution data for rubber-based
electrical insulation were determined using a
modified ASTM E-162 radiant panel radiant
panel.

The results confirm that the rate of heat
release from the rubber materials is directly
proportional to the intensity of the exposure
flow.
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Je potrebné zdoraznit, ze dopravné pasy
pouzivané na pohon vytahov st odvodené od
dopravnych pasov, znamych zpasovych
dopravnikov.

Ich vnatorna Struktara je identicka vzhl'adom
na pouzivanu gumo-textilni, alebo lano-
pasova konstrukciu v obidvoch pripadoch
tazného prostriedku.

Autor [7] sa v publikacii zaoberal
charakteristikami horlavosti gumovych
materidlov, ktoré su bezné¢ pre pneumatiky
vozidiel, dopravné pasy a izolaciu elektrickych
kéablov.

Standardné testy horlavosti sa pouzili na
meranie kritického toku vznietenia, kritickej
teploty vznietenia a rychlosti uvolfiovania
tepla, ktoré st spolocné pre materidly
pneumatik a kryty dopravnych pasov. Udaje o
kritickom toku zapalovania a vertikdlnom
rozloZzeni plamenia pre elektrické izolacie na
baze gumy boli stanovené s pouzitim salavého
panelu z modifikovaného zariadenia ASTM E-
162 na Sirenie plametiom.

Vysledky  potvrdzuju, Ze  rychlost
uvolnovania tepla z gumovych materialov je
priamo imernd intenzite toku expozicie.
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Tab. 5 Summary of the data obtained during ignition tests. The time to ignition and the surface
temperature at the time of ignition are shown in order of decreasing radiation intensity for different

tests. The time to ignition and the corresponding surface temperature are also included in this table for

the 60 KW / m? HRR test. [7]

Tab. 5 Sumarizacia Gidajov ziskanych pocas testov zapalenia. Cas do zapalenia a teplota povrchu v
Zase zapalenia st uvedené v poradi klesajiicej intenzity Ziarenia pre rozne testy. Cas do zapalenia a
zodpovedajtica povrchova teplota st tiez zahrnuté v tejto tabul'ke pre sktisku rychlosti uvolnovania
tepla HRR 60 kW / m?. [7]

Sposob vznietenia [3]

Expozi¢ny tok

Method of Ignition

Cas do zapalenia

Teplota zapalenia

Exposure flow Time to light Ignition temperature

(KW/m?) (s) °C)
Vzorka 1 60 75 670
Sample no.1
Vzorka 2 40 154 600
Sample no.2
Vzorka 3 30 763 611
Sample no.3
Vzorka 4 25 947 643
Sample no.4
Vzorka 5 20 340 407
Sample no.5

Standard flammability testing procedures

Standardné postupy testovania horl'avosti sa

have been used to measure the critical flux for pouzili na meranie kritického toku pre
ignition, critical ignition temperature, and heat vznietenie, kritickej teploty vznietenia a
release rate (HRR) of rubber compounds that rychlosti uvolfiovania tepla (HRR)

are common to conveyor belt materials. Tab. 5,
tests were carried out to measure the rate of
heat release of the samples. The results
confirm that the heat release area of the rubber
materials is directly proportional to the
intensity of the exposure flow. The critical
exposure flow for firing various rubber-based
materials is about 20 kW /m 2 to 30 kW / m 2
and the critical ignition temperature was
independent of the exposure intensity at 400 °
C and 600 ° C. [7]

kaucukovych zmesi, ktoré st spolocné pre
materialy dopravnikovych pasov. V tab. 5, boli
uskutocnené skusky na meranie rychlosti
uvoliiovania  tepla  vzoriek.  Vysledky
potvrdzuji, Ze oblast uvolnovania tepla z
gumovych materidlov je priamo Umerna
intenzite expozi¢ného toku. Kriticky expozi¢ny
tok pre zapalenie réznych materidlov na baze
kaucuku je priblizne 20 kW / m? az 30 kW / m?
a kriticka teplota zapal'ovania bola nezavisla
od intenzity expozicie pri 400 ° C a 600 ° C.
[7]

4 Conclusion
. . 4 Zaver
The first part of the article focuses on
specifying the selected safety requirements or Prva cast c¢lanku je zamerana na
protective measures for a fire elevator. Fig. 1 Specifikaciu =~ vybranych  bezpecnostnych

describes the conditions for proper operation of
the elevator, as well as a description of the
elevator control systems. Currently, there is an
effort to focus on the modernization of lifts, as
even the smallest component can cause the

equipment to be decommissioned if it is not
replaced in time. One of the elevator parts that
it is being upgraded to replace steel ropes
in elevators with polyurethane belts. Flat
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poziadaviek, alebo ochrannych opatreni pre
poziarny vytah. Obr.1 popisuje podmienky
spravneho fungovania vytahu, d’alej je popis
riadiacich systémov vytahu. V sucasnosti je
snaha zameriavat’ sa na modernizaciu vytahov,
pretoze aj ta najmenSia suciastka mozZe
spdsobit’ vyradenie zariadenia z prevadzky, ak
sa nevymeni v¢as. Jednou 2z casti vytahu,
ktora sa modernizuje je nahrada ocelovych
lan vo vytahoch polyuretanovymi pasmi.
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polyurethane belts are three times longer than
conventional steel ropes and do not require
lubrication. At the end of the article, the test of
flammability of conveyor belts is tested. It
should be emphasized that conveyor belts used
to drive lifts are derived from conveyor belts
known from belt conveyors. Their inner
structure is identical with respect to the rubber-
textile or rope-belt structure used in both cases
of the pulling means.

Based on a detailed analysis of the
conveyor belt phenomena, a mathematical
model of the belt was developed [2]. Output
data values based on a mathematical model
may be useful in analyzing the risks associated
with the use of conveyor belts, through the
prediction of the main parameters they
determine conveyor belt fire dynamics.

By measuring the amount of oxygen

consumed in the process of burning the belts in
a fire test room, the rate of heat release can be
calculated. This parameter can be used to
calculate the total heat released during a
conveyor belt fire in a fire test facility. The
dependence of the amount of heat released
during the conveyor belt combustion in the fire
test room is defined by [2,3].
In the literature [4], the theoretical basis for
calculating the rate of heat release in conveyor
belts burning is presented. By way of example,
the measurement of oxygen, carbon dioxide
and carbon monoxide content in conveyor belts
products in their flammability testing, the
possibility of using heat release calculations to
assess flammability.

According to [5], laboratory fire tests were
carried out. In both cases, the basic parameter
that can be used to classify flammability and
wrapping is the total amount of heat input to
the sample rather than the length of burning or
delay. The temperature and velocity of the
ventilation air were experimentally and
theoretically found to be critical factors in the
test results.

Conveyor belts are at increased risk because
they have the ability to spread fire, on the other
hand, lift users, when using flat belts in
elevators, have better traction properties, flat
belts are lighter, more durable and more
flexible than steel ropes, and pulley noise is
reduced vibration during lift operation.
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Ploché polyuretanové pasy maju trojndsobnu
zivotnost’ oproti klasickym ocelovym landam
anevyzaduji mazanie. V zavere Cclanku je
testovanie zapalnosti dopravnych pasov. Je
potrebné  zdoéraznit, ze dopravné pasy
pouzivané na pohon vytahov si odvodené od
dopravnych pasov, znamych zpasovych
dopravnikov. Ich vnatornd Struktara je
identickd vzhl'adom na pouzivani gumo-
textilni, alebo lano-pasova  konstrukciu
Vv obidvoch pripadoch tazného prostriedku.

Na zéklade podrobnej analyzy javov
dopravného pasu, bol vyvinuty matematicky
model pasu.[2]. Hodnoty vystupnych udajov
uréené na zaklade matematického modelu,

mézu byt  uzitoéné  pri  analyzach
nebezpecenstiev ~ suvisiacich s pouzivanim
dopravnych pasov, prostrednictvom

predpovedania hlavnych parametrov, ktoré
urcuju dynamiku poziaru dopravnych pasov.

Na zaklade merania mnozstva kyslika
spotrebovaného v procese spal'ovania pasov v
poziarnej skusobni je mozné vypocitat
rychlost’ uvolnovania tepla. Tento parameter
sa mdéze pouzit na vypocet celkového tepla
uvolneného pocas poziaru dopravného pésu v
poziarnej skuSobni. Zavislost mnozstva tepla
uvol'neného v priebehu spalovania dopravného
pasu v poziarnej skisobni definuje [2,3].

V literature [4] su prezentované teoretické
vychodiska pre vypocet rychlosti uvoliiovania
tepla pri horeni dopravnych pasov. Ako priklad
je mozné uviest' vysledky merania obsahu
kyslika, oxidu uhli¢itého a oxidu uholnatého
vo vyrobkoch spalovania dopravnych pasov
pri skusani ich horlavosti, moznost’ vyuzitia
vypoctov uvolfiovania tepla pri posudzovani
horlavosti.

Podl'a [5] sa realizovali laboratérne poziarne
testy. V obidvoch pripadoch je zakladnym
parametrom, ktory sa mdze pouzit na
klasifikdciu horlavosti a opasania, celkové
mnozstvo tepelného prikonu do vzorky, a nie
dizka horenia alebo oneskorenia. Teplota a
rychlost’ vetracieho vzduchu boli
experimentdlne a teoreticky zistené ako
kritické faktory vo vysledkoch skusok.

Dopravné pasy predstavuji zvySené riziko,
pretoze maju schopnost’ §irit” ohen, na druhej
strane prinosom pre uzivatelov vytahov, pri
pouziti plochych pasov vo vytahoch, su lepSie
trakéné vlastnosti, ploché pasy su lahsie,
odolnejsie a ohybnejsie ako ocelové lana, je
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