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об’єктів в першу чергу є недопущення ПП. У зв’язку з цим запобігання виникненню 
ПП об’єктів є актуальною проблемою на сучасному етапі розвитку країн світу. 
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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 Ø8...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]. 

 

 
 

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 ℃, 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. 
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