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Abstract:Agriculture, food, pharmaceutical, electrotechnical, chemical and other types of industry are known 

that fires and explosions within them represent a very serious hazard that can have devastating and irreversible 

effects. These can be caused by the presence of hazard materials such as flammable chemical liquids or 

explosive industrial dusts. They can bepresent as a main product, by-product or waste in the facilities. Very often 

a fire can continue to an explosion and also primary explosion can be followed by a secondary explosion that is 

mostly much more devastating than the primary one. In the facilities it is necessary to know the properties of the 
present hazard materials and after that competent experts must ensure suitable and sufficient protection in 

facilities against the occurrence of fire or explosion of these materials.The article deals with the explosion safety 

and protection in industrial plants where combustible liquids or flammable industrial dusts occur.  
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1. INTRODUCTION 

An explosive atmosphere is created when a dangerous substance or substances (gas, mist, dust or 

vapour) are mixed with the air. Such mixture has the potential to catch fire or explode in a confined 
space. Gases, vapours, mists, dusts and its mixtures can be released in an uncontrolled way during 

production, processing, transportation and storage of flammable substances in industrial or agricultural 

facilities and technologies. They can create flammable or explosive atmosphere in combination with 
oxygen. In industrial plants, explosions occur inside tanks, process systems or corridors, from which 

they can spread outside the facility. The best way to avoid serious damage to industrial facilities is to 

accurately locate the hazard and then stop the explosion inside the hazardous area. The duration of a 

typical dust explosion inside a tank with a volume of several cubic meters is several dozen to several 
hundred milliseconds. The explosion should be suppressed within a dozen or so milliseconds of its 

initiation, otherwise the pressure inside the tank may increase excessively.[1] 

Explosion prevention serves to prevent the negative impacts of the effects of explosions, to mitigation 
of damage caused by explosions and elimination of loss of life. Explosion prevention is a summary of 

measures that serve to prevent the creation of explosive mixtures,flammable vapors, gases and 

industrial dusts, whenby reducing the possibilities of initiationof explosive mixtures (by removing or 

reducing the possibility of initiation) the effects are reduced to the smallest possible extent and also 
preventing the further spread of the explosionproduction routes is done. 

 

2. INDUSTRIAL EXPLOSIONS CAUSED BY COMBUSTIBLE LIQUIDS OR INDUSTRIAL 

FLAMMABLE DUSTS 

In reviewing the global incident data, food and wood products made up over 75 per cent of the 

combustible dust fires and explosions recorded. The listed numbers of combustible dust explosions are 
for the period of 2017 to half of the year2021 (January - June). The number of explosions separately 

for the USA, Canada and together for other countries all over the world are shown in the figure 1. So 

far, there have been the most explosions of combustible dustrecorded worldwide in 2019, namely 75, 

Figure 1 [2]. 
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Figure 1 –Industrial dust explosions in the years 2017 – 2021 [2] 

 

The explosions occurred in various industries and according to statistics on globalup to 44.3% of the 

incidents were caused by food flammable dusts. The "other" category includes coal dust,paper, sulfur, 
plastics and the like. The following figure shows the percentage representationindividual raw materials 

whose dust caused the explosion, Figure 2. 

 

 
 

Figure 2–Types of industrial dust that caused the explosions [2] 

 
According to statistical data, agricultural activity and the food industry make up a large part of 

explosions, a total of 40.4%, Figure 3. The figure also shows the percentages of explosions caused by 

other industries. The "Other" category mainly includes pulp and paper, textile and footwear industries. 

 
 

 
Figure 3–Types of industry in that the dust explosions occured [2] 
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3. EXPLOSION PROTECTION IN INDUSTRIAL FACILITIES 

Total elimination of explosion in industriesis very often not possible, but companies provide 

themselves with various protective devices thathelp them to reduce the hazard of explosion. However, 

the fact that the devices serving must also be taken into accountthey are tested in laboratory conditions 

for explosion protection. That's why it's necessaryalso consider the degree of danger under normal 
working conditions. 

 

3.1. Active explosion protection 

 

Active explosion protection represents a preventive type of protection and the aim is to prevent the 

occurrence of the explosion itself during operation. It can be divided intoprimary and secondary 

explosion protection.   
 

Primary active explosion protection is related to all preventive measures that prevent or limitcreation 

of explosive atmospheres. The limitation can be achieved in severalways of protection [3,4]: 

 gradual reduction of the amount and of the concentration of flammable substances, 

 deactivation of flammable substances – replacement with an inert gas (e.g. nitrogen) 

 reduction of oxygen content in the air, 

 ventilation. 
 

If it is not possible to eliminate the danger of combustible dust explosion using primary protection 

measures, it is necessary to take measures that fall under the secondaryexplosion protection. These 
measures prevent initiation in the environment where an explosive atmosphere present. We can limit 

the initiation resources by appropriate selectiontechnological equipment, processed materials or 

securing the necessarymonitoring and fault detection systems that correspond to the required 

levelprotection. All sources of ignition are evaluated and then protective measures are taken. 
Individual explosive areas are classified into zones. [5] 

 

3.2. Passive explosion protection 

In many cases, it happens that it is not possible to carry out the measures falling underactive explosion 

protection or they are not sufficient to eliminate the danger of explosion. That is why passive elements 

of explosion protection are used and the vast majority of systems in operations are designed in such 

way to be able to suppress and reduce the unwanted effects of the explosion to the smallest possible 
level Figure 4. 

 

Among the elements of passive protection these methods are included [6]: 
• explosion-resistant constructions, 

• explosion relief methods, 

• methods of automatic explosion suppression, 
• methods of preventing the spread of flame and explosion. 

 

 
 Figure 4a–Examples of passive explosion protection elements[7] 
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Figure 4b–Examples of passive explosion protection elements[7] 

4. CONCLUSION 

Due to the large quantities of flammable dusts or flammable liquids present in many industrial plants 

and the extensivetechnological procedure of many productions it is necessary to ensure explosion 

protection measures onto the highest possible degree. 
From the point of view of explosion protection, it is necessary in the first steps to evaluate the 

probability of the occurrence of an explosive atmosphere and the occurrence of an effective initiation 

source. However, if it is not possible to apply the exclusion of at least one condition for the occurrence 
of an explosion, it is necessary to proceed to the classification of spaces with the presence of 

flammable gases, vapors and dust (zones 2, 1, 0, 20, 21 or 22) and to design a structural (so-called 

passive) explosion protection. This does not deal with the prevention of an explosion, but with the 
elimination of the consequences of an explosion. Typical examples of the above ones it is necessary to 

mention filter units, cyclones, silos, reservoirs, etc. 
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