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Cexuis 2. IloxcexcHa ma mexHo2eHHA 6e3neKa

06’eKTiB B nepiy 4epry € HegonyueHHs [1I1. Y 3B’A3Ky 3 UM 3ano6iraHHsi BAHUKHEHHIO
[T 06’eKTiB € aKTya/IbHOIO POG6JIEMOI0 HA CYYaCHOMY eTalli pO3BUTKY KpaiH CBiTy.
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We live in a modern world where everything is progressing. New materials and

new techniques appear, but this does not reduce the chances of emergency situations, but
only increases endurance or improves properties. The State Emergency Service of Ukraine
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responds to any challenge, as it eliminates emergency situations and all consequences of
emergencies. That is why we conduct a lot of research in order to understand the behavior
and find out the critical indicators of this or that material or technique during an
emergency or abnormally high temperatures. Because we have to understand and know
how to better eliminate such cases.

Transportable boiler installations are a complete technological complex, fully
prepared for operation. The use of mobile boiler units is an effective and economical
method of heat energy production, which ensures reliable and safe maintenance of the
boiler unit. All technological processes in the transportable boiler room are fully
automated [4].

The main advantage of a mobile boiler room operating on solid fuel is its complete
autonomy, independence from main gas communications. A fairly voluminous combustion
chamber and a large size of the loading window provide for the use of not only coal, but
also firewood, waste from the wood processing industry, pellets and other types of solid
fuel. In modern economic conditions, the free choice of the most acceptable type of fuel
becomes a strong argument in favor of the operation of mobile boilers on solid fuel.

In order to determine the most dangerous case of the formation and development
of an emergency situation, various reasons that can lead to an emergency condition of the
facility's solid fuel boiler were analyzed, namely:

- insufficient or incorrect maintenance and cleaning of the boiler, which can lead to
the formation of soot and contamination of the surface of the heat exchangers;

- a malfunction in the ventilation system, which leads to a deterioration of the air
supply to the boiler and an increase in the level of emissions;

- insufficient amount of fuel, which can lead to overheating of the boiler and
splitting of its walls;

- a malfunction in the pressure and temperature control system, which can lead to
exceeding the permissible values and, as a result, to damage to the boiler;

- errors in the process of loading fuel, which can lead to the occurrence of
complicated combustion and an increase in the level of emissions [2, 3].

As a result of the analysis, it was determined that the most dangerous scenario of
an emergency situation is overheating of the boiler and splitting of its walls. This can cause
emissions of hazardous substances into the air and threaten people's lives and health.

The thermal energy generator with a capacity of 1.0/0.5 MW is mounted on the
base of a full-size general-purpose semi-trailer, schematically shown in Fig. 1. This boiler
house is able to fully provide thermal energy to objects with a total heating area of up to
10,000 m2 / 5,000 m2 at the lowest outside air temperatures or to maintain communal
heat supply systems in a non-freezing state [4].

Solid fuel is used as fuel:

1) Biomass (vegetable waste from agricultural production, forestry, waste from the
primary processing of food products); 2) Woodworking waste; 3) Secondary
woodworking waste and analogues (glued chipboard or multi-layer plywood, resin-coated
products of various types and quantities, which are allowed to be reused); 4) Coal of all
brands; 5) Pellets #8...10 mm, L=30 mm.

The main principle of operation of the carbon dioxide boiler fire extinguishing
system is that in the event of an emergency, the system automatically activates thanks to
relays installed through the supply pipeline of the expansion tank, releases carbon dioxide
into the inner space of the furnace, which reduces the concentration of oxygen in the air
and slows down pyrolysis . The carbon dioxide extinguishing system has several
advantages over other fire extinguishing systems, including water-foam and powder
systems. The advantages of such a system are that carbon dioxide does not leave traces
and does not cause damage to equipment and electronics, as can happen with water-foam
and powder systems. The extinguishing system is equipped with means of additional
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power supply and control. It makes it possible to perform its functions in the absence of a
source, and in the event of a system activation, it allows to feed the combustion chamber
not only automatically, but also in manual mode [1, 3].
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Figure 1 - Diagram of a solid fuel mobile complete boiler house

So, the simulation results showed that the automatic carbon dioxide supply system
is an effective means of extinguishing the combustion chamber in the event of an
emergency situation of boiler overheating and possible splitting of its walls. Indicators of
"temperature” and "pressure” in the expansion tank of the boiler at the threshold values
indicate that the system successfully reduces the temperature in the internal space of the
boiler to safe values within 130 seconds from the start of operation. It is important to note
that the modification of the boiler room does not affect the temperature in the internal
space, during extinguishing with carbon dioxide.

After 130 seconds, the temperature during carbon dioxide quenching drops to a safe
value of 50 to 21 °C, but wood pyrolysis can continue even without access to oxygen, so it
is necessary to ensure a stable safe temperature for a long time after carbon dioxide
quenching.

In addition, cylinders with a fire-extinguishing substance must generally have a
volume of at least 40 liters to ensure safe conditions for extinguishing the combustion
chamber and lowering the temperature and pressure in the expansion tank of the boiler of
the mobile boiler house.

Therefore, in view of the obtained results, it can be stated that the carbon dioxide
extinguishing system is an effective and safe means for managing emergency situations in
the boiler room.

LITERATURE
1. NAPB A.01.001-2015 «Pravyla pozhezhnoyi bezpeky v Ukrayini»;
2. DBN V.2.5-56:2014 «Systemy protypozhezhnoho zakhystu»;
3. DSTU 5092:2008 «Pozhezhna bezpeka. Vohnehasni rechovyny. Dioksyd
vuhletsyu»;
4. DBN V.2.5-77:2014 «Kotel'ni».

~ 243 ~



Tanna HAPEHKO, Oaexciti BACU/IPY4EHKO

OIIIHKA BOTHECTIMKOCTI 3A/II30BETOHHOI ®EPMU ITPH ITOCUJIEHHI

iT OKPEMUX EJIEMEHTIB @®IBPOBETOHOM........cocnmmmmmmmsmesssesssssssesssessssesssssssssssssssssesssens 234
Anina LLIATIOBAJIOBA, Hadis ®EPEHI]

YMOBMH BE3INNEYHOTI'O PEXKUMY POBOTU KOMITPECOPIB

JJISA TOPIOYUX T'A3IB Y BUPOBHUIITBI AMIAKY .....coiiiiissinsmsssssmssssssmsssssssssssssssssssssnss 236
Badum AHILIEBCbKHUH, Anina IIEPETTH

PO3POBKA CXEMHU INPOBEJAEHHA YJOCKOHAJIEHOT'O
EKCIIEPUMEHTAJIBHO-PO3PAXYHKOBOT'O METOAY OLIIHIOBAHHA

MEXKI BOTHECTIMKOCTI HECYUMX CTIH...c.overuereemsseesssssesssssessssssssssssssssssssssssssssssasssssasssssanes 238
Pycaan APOLIEHKO, Pycaan MEJIELLJEHKO

BIKOTEPEHTHICTb JUHAMIKHW HEBE3INEYHUX ITIAPAMETPIB

TA30BOTI'O CEPEJIOBUILA ITPU SATOPAHHSAX ....covevmresesnsnsssssssssssssesmssssssssssssssssssssssssssssnsas 240
Olga SOBOTNICKA, Oleksandr KLEPKO, Oleh KULITSA

FORECASTING THE EMERGENCY OF AN EMERGENCY

IN A MOBILE BOILER ROOM......cccicimnmismsmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssnsssssnssanss 241

Cekyisa 3. l'aciHHA nodcedic ma aikgidayia Hacaidkie Had3euyaliHuX cumyayiti
i asapiiiHo-paAamyea.1bLHA MexHika

Baaducaas FPI/IL[AI/VI, Ilasno BOPO/[HY, Poman IOHOMAPEHKO

AHAJII3 OCOBJIMBOCTEM 3AJIYYEHHS F'A30JUMO3AXHCHUKIB

J10 TIPOBEJIEHHSI ABAPIMHO- PATYBAJ/IbHUX POBIT

B OBMEKEHOMY ABO 3BAMKHYTOMY ITPOCTOPL.......cconimnnmmmmmssisssssssssssssssssssssssssssanss 244
Henuc 'PULIOK, Badum MATEPUKIH, Apmem MAPVIEOPO,ZIA

CTBOPEHHA MAKETY YCTAHOBKMU AJ1 AOCHIAXXEHHA OXOJIOAKEHHA
MNIAKOCTIOMHOTI'O CEPEAOBHILA ITIOKEXKHOT'O 3A A0IIOMOT' 010

MPOTOYHOI CXEMH OXOJIOJIMKEHHS ...ouercrrersesssssessssssesssssssssessssssssssssssssssssssssssssssssssssssases 246
Kupuso /J[EPMEHXI, /laHusno EPBOMIH, Andpiti ®ELJEHKO

PE3EPBYBAHHA HEHTPAJIBHOTI'O I PETTOHAJIBHOT O BY3JIIB TUIIOBOTO
®PATMEHTY BIJOMYOI LIU®POBOI TEJIEKOMYHIKALIMHOI MEPEXKL.......coocoruunes 248
€seeniii EPBOMIH, [lanuao 3IHYEHKO, Onekcandp 3AKOPA

MO/E/JIIOBAHHA POB0Y0i 30HU RTLS-CUCTEMHY PAMOHY

HA/I3BUYAMHOI CUTYALII TP BIIJIUBI PAJIOIEPEITOH.......couscessessscssssessasesssesssns 249
Oavea KAJIIHY9YK, Mukoaa I[IE/IUIIEHKO

BUKOPHUCTAHHA PATYBAJIbHOI MOTY3KH - EDEKTUBHUM CIIOCIB

MOPATYHKY JIIOAEN TA IIHHOCTEM IMPHU JIIKBIJALIE HAC/JIAKIB
HAZIBBUYAMHOT CUTYALI ...oovcveeereenssscssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnans 251
Anmon KOBAJIBYYK, Onecsi KOCTHPKA

HOBA TEXHOJIOTIA IJISI CHCTEM MOXKEXKHOI CUTHAJTI3AILI:

BIJEOBUABJIEHHA UMY T ————— 252
Osexkcandp KOHOIL/IIY, Andpiit KA/IMHOBCbKHH
AOCTIIXKEHHS JIOKAJI3ALII MOYKEXKI HA OF’EKTAX EHEPTETHUKM........cocunenvenense 254

Osaekcandp JIEBTEPOB, €szeniti CTATHBKA

METO/U IHAUKAIIl ®OPMHU TA PO3MIPY NNEPEHIKO/IA B YMOBAX
HE3AZIOBUIBHOT'O BI3YAJIBHOT'O KOHTPOUIHO ....cocvieieisssssssmsmsssssssssssssssassssssssssssssssssssasas 256
Onekcandp MAPYEHKO, A3i3 CYﬂEFIMAHOB, €2op THH/AIOK, Apmem MAI/VIBOPO,ZIA
AOCIIKEHHA PO3TAIIYBAHHA rOPIOYKUX PEYHOBHH Y ITPOCTOPI

TTIJL YAC TTOMKEHKL.....ccciernnmsesnsnsnsssssasssssessssssmsssasasssss s s sssssssssssssssssssss s sesssmsasasssssss s sesssasassasas 257
Osexcandp MAPYEHKO, Aziz CYJIEUMAHOB, €20p THH/IOK, Apmem MAHEOPO/JA
YIOCKOHAJIEHHSA IIPUCTPOIO JI/11 IEMOHCTPAIIII BIUIUBY

KOHILIEHTPALIIl PO3YUHY MNIHOYTBOPIOBAYA

HA XAPAKTEPUCTHUKHU MOBITPAHO-MEXAHIYHOT IMITHH .....cooerrrersererseensessssesssnessnes 258

~ 412 ~



