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According to the requirements of regulatory documents, FH
is completed with a semi-rigid hose with a length of 10–30 m. The
atomizer is equipped with a device for smooth variation of the
diameter of the outlet opening in the range of 4–12 mm. These
elements have different resistance. It affects the pressure loss, and,
therefore, the actual water flow, which can be obtained from the
water supply.
The purpose of the experiment is finding out how the characteristics of the water supply network and the FH equipment
affect the water consumption, which can be obtained from the
FH for extinguishing a fire.

equipment that does not provide sufficient water consumption
is inappropriate.
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Fig. 1. The dependence of the actual water rate y on the network
pressure X1 at the degree of hose deployment X2: a – diameter
X3 of the nozzle at the minimum level, hose length X4 – at the
maximum level; b – diameter X3 of the nozzle at the maximum
level, hose length X4 – at the minimum level

+0,61x 3 − 0,0335x 4 + 0,199x12 −
−0,0885x 22 − 0,1385x 23 − 0,0735x 24 +
(1)

– for semi-rigid hoses with a diameter of 33 mm:

Based on the research results, the procedure for selecting
the FH characteristics is proposed. First, determine the necessary water f low for successfully extinguishing the fire, depending on the characteristics of the fire load (lower calorific
value and reduced mass burnout rate). It takes into account
the time of free development of fire and the time of extinguishing the fire. At the second stage, using the models (1),
(2) determine the f low of water from the FH depending on
the pressure in the water supply network, the FH characteristics (hoses (type, diameter, length, degree of deployment)
and the sprayer diameter). At the third stage, the necessary
and actual water consumption is compared. Based on the
obtained result, they formulate a conclusion on the effective
version of the FH equipment and give recommendations on
the conditions of its use.
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As a result of experimental studies, an empirical dependence of the water flow on the pressure in the water supply
system, the length and degree of deployment of the hose, and
the diameter of the nozzle of the atomizer was established. The
check for the significance of the coefficients was performed by
statistical estimates of the variance and comparison with the
critical value of the Student criterion. Verification of the model
adequacy is carried out by the Fisher criterion. Processing of the
measurement results allowed to write the regression equation to
determine the flow of water from the FH in the following form:
– for semi-rigid hoses with a diameter of 25 mm:

+0,1437x1x 3 + 0,0187x 2 x 3 − 0,0063x 3 x 4 ;
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(2)

where y25 and y33 – the actual flow of water from the FH, l/s;
x1 – pressure in the water supply system, MPa; x2 – degree
of hose deployment,%; x 3 – nozzle diameter, mm; x 4 – hose
length, m. The results of numerical solution of models (1) and
(2) are shown in Fig. 1.
Analysis of the obtained data (Fig. 1, a) shows that the
actual f low rates of water from the FH are more dependent
on the pressure in the network and vary over a wide range.
Thus, at the minimum pressure, the f low rate is in the range
of 0,13 ÷ 0,15 l/s, at the maximum 1,04 ÷ 2,1 l/s. This result
is obtained under the most unfavorable conditions for the FH
use: the minimum degree of hose deployment, the smallest
diameter of the nozzle, the maximum hose length. Also, the
calculation is carried out for the most favorable conditions
for the FH use (Fig. 1, b): the maximum degree of hose deployment, the largest nozzle diameter, the minimum hose
length. It is obtained that at the minimum pressure the f low
rate takes a value in the range of 0,33 ÷ 1,43 l/s, at the maximum 0,79 ÷ 3,9 l/s.
Regulatory documents established that water consumption
for effective fire extinguishing should be greater than 0.5 l/s.
Compliance with this condition will ensure the abstraction of
the amount of heat that is released during a fire. Therefore, it
can be concluded that the FH use with the characteristics of

4. Discussion of results

It is experimentally determined that the flow rates of water from a FH equipped with a semi-rigid hose vary within
0,13 ÷ 3,9 l/s. The pressure on the network to which the FH is
connected has the greatest influence on the cost. To create optimal conditions for effective fire extinguishing, FH equipment
(hose, nozzles) should provide the least resistance. They correspond to the maximum diameter of the hose and the nozzle of
the sprayer, the minimum hose length. In this case, sufficient
supply of water can be provided for different variants of room
planning, regardless of the location of the IFWS pipeline and
the FH located on it.
A procedure for selecting the FH characteristics is proposed. Its advantage is the ability to evaluate the various FH
characteristics and their ability to provide the required flow
rate under adverse conditions. In the future, it is planned to
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continue research by expanding the range of the investigated
equipment. The practical value of the proposed method lies in
the reasonable choice of equipment for extinguishing a fire at

various facilities. This increases the fire protection of buildings,
reduces water consumption for extinguishing a fire, and reduces
material losses.
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