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INVESTIGATION OF THE INFLUENCE OF WATER 
DISPERSION ON THE FIRE EXTINGUISHING PROCESS 

 
The fire-fighting efficiency of water depends on the method of supplying it to the fire [1, 2]. 

The greatest fire-extinguishing effect is reached at its giving in a finely sprayed kind with 
dispersion about 100 microns [3]. The efficiency of extinguishing fires with finely sprayed water, 
which is due to the increased cooling effect due to the high specific surface of the droplets, uniform 
distribution of water droplets in the combustion zone, lower oxygen concentration and dilution of 
combustible vapors and gases in the combustion zone by water vapor [4, 5]. 

The influence of dispersion of finely sprayed water during its supply to the fire center is 
calculated. Thus, when applied to the combustion zone of finely divided water, water evaporates 
to form steam. The main mechanisms of heat removal will be [6–8]: 

1) Reduction of temperature in the combustion zone due to the use of finely divided water 
at the rate of 1 kg of water: 

– by heating water droplets to boiling point: 
 

Q
1
 = Cw∙mw∙∆t = Cw∙mw∙(tb - t0)                                              (1) 

 

Q
1
 = 4.2∙1,0∙(100 - 20) = 336 kJ. 

where: 
Cw – heat capacity of water, 4,2 kJ/кg·°С; mw – body of water, 1 кg; tb – boiling temperature, 100 

°С; t0 – initial temperature, 20 °С . 
 

– due to heat consumption for steam generation: 
 

Q2 = L∙mw                                        (2) 
 

Q2 = 2270∙1,0 = 2270 kJ. 

where: 
L  – latent heat of vaporization (condensation) of water, 2270 kJ/кg·°С. 

https://orcid.org/0000-0001-8948-5240
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– due to heat consumption to heat water vapor to ambient temperature in case of fire: 

 

Q3 = Cp∙mw∙∆tn = Cp∙mw∙(tf - 100)                                  (3) 
 

Q3 = 2,1∙1∙(500 - 100) = 840 kJ. 
where: 

рC
 – heat capacity of steam in the temperature range from boiling point to fire temperature (2,1 

kJ/кg); tf – fire temperature, 500 °С. 
 

The total amount of heat removed from the combustion zone during the supply of solid waste 

in the amount of 1 kg is: 

 

QΣ = Q
1
+Q2+Q3                                         (4) 

 

QΣ = 336 + 2270 + 840 = 3446  kJ. 

 

As a result, it was found that when supplying finely sprayed water with optimal dispersion 
to the fire in a volume of 1 liter of water will be extracted heat from the fire flame in the amount 

of 3446 kJ by heating water droplets to boiling point, heat consumption for steam and heat 
consumption to heat water vapor to ambient temperature in case of fire. 
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