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PegarmiiiHa KoJIeria

Biktop FBO3[Jdb - KaHAMIAT TEXHIYHHX Haye Opodecop, HavaneHux YIIE
im. Tepoie YoproGmna HYL3Y;

IMeTpo BOJIAHCHKHH - OOKTOp HAayK 3 AE[WEABHOTC YOpaBdiHHA, npodecop,
HaiadbHHE [HCTHTYTY AEpPWaBHOMD YOpPaBNiHHA T4 HAYKOBHE AOCTI#EHD 3
UHELTBHOTD 33XHCTV:

Oner MHPOIIHHK - goxTop TeXHIYHHX Hayk, Opodecop, 3acTYIHHK
HazanbHHKa YIIE iM. [epois Yopaobuas HYL[3Y 3 HasyaneHol Ta HaykoBol poboTH;

Bitaniii KOBAJTEHKO - XaHIHMJAT TexXHIYHHE HayK, CTApIIHA HaVKOBHH
CHiBpOGITHHE, 3acTYNHHK HIYANbHHEA [HCTHTYTY JAEpWaBHOTD VOPABAIHHA Ta
HAYKOBHX JOCTHeHDb 3 HHELIBHOTD 3aXHCTY;

Onexcangp THINEHKO - gokTop TEXHIYHHX HAayK, nOpodecop, TOJNOBHHEH
HayxoBHH cniBpobiTHuk YIIE iM. Mepois Yoprotnaa HYLI3Y;

Banesrar METBHHK - ®xangugaT TexHiYHHE HayE, AOLEHT, HAYATBHHEK
daxynepTeTy nomemHol Gesnexu YIMNE im. Fepois YoproGwna HYLZY, sidnosidoisHull
ceKpemap KoHghepeHyii;

Angpii BEPE30OBCBKHH - KAHOHOAT TEMHIYHHE HAVK. JOOEHT, HAYAThHHEK
kadeapu Gesnexn of'exTis Oy QIBHHLTEA Ta oxoporn npaui YIME im. Tepois YopaoGias
HYLI3Y, cexpemap KoHghepeHyii;

Onerna KHPHYEHKO - goxTop TEXHINHHEX HayK, npodecop, 3aBigysat kadegpu
nomesHo-npodinaxririnol poborw YINE iM. Mepois Yoprobmna HYLI3Y;

KocraaTHH MHIAMTEHKO - KaHIHIAT TEXHIMHHE HAVH, JOLEHT, SaCTYIHHE
HAYATBHHEA JAKyAbTETY — HAYATBHHK KadeApH aBTOMATHYHHX cHcTeM DesmexH Ta
enexTpoycraHoBok YIIE iM. Mepois YopuoGmna HYLI3Y;

Cepriii KACAPYM - KaHIWAAT NOeJaroridiHAX HayK JOLUEHT, HITANbHHK
Kadeapn BHmpl MaTeMaTHEH Ta indopMamiimmx Texmonorii YINB im. Tepois
Yopnuobwaa HYT[3Y.

¥ zeipEEEy Dogam] MaTepiantn JOT0EiZes 33 TAKHMHE TEMATHIHHMHE HAOPAMAMH: OPHEIagH]
HAFHOR] ACOEETH NPOTHOSYEAKHEA Ta 3AN06ITaHER HA3BHIAHHHM CHTVALIAM; TeXHOA0TI] DomemsHol
Ta TeXHOTeHHOl BeznerH; indopManiis=i TexHogoril B Donepegsessl Ta AikBigagil Hag3BHYalEHX
CHTVALIH; TEOPETHYH] Ta DPAKTHYHL ACOSKTH OXOPOEH OPal E Talysi gHeElAsH0] GeITexRH,
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Pict. 2. The epicenter of the explosion: a) schemes of different options for the location of
the epicenter of the explosion; b) distribution of plastic deformations when the
epicenter of the explosion is located above the upper horizontal surface of the shelter

Thus, the results that will allow in the future to investigate the mechanisms of
destruction or loss of integrity of shelter structures and to establish the relationship of
these aspects with ensuring the performance of its protective functions under the
influence of an explosion were cbtained.
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MATHEMATICAL MODELING OF THE INFLUENCE OF SURFACE RELIEF ON DYNAMIC
PROCESSES IN THE TANK OF A FIRE TRUCK

Statistical analysis of the current state of fires shows that the number and the
scale of forest fires tend to increase, due to modern challenges of natural, environmental
and man-made nature [1]. The main vehicles that deliver fire extinguishers to fires and
extinguish fires are fire trucks, including fire tank trucks with water cistern [2]. When
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operating a fire tank truck that is not completely filled with water, there is an increased
risk of overturning when it crosses rough forested terrain due to fluctuations in its
center of mass. Therefore, when operating fire tanks, it is recommended for fire
departments to avoid traffic on rough forested terrain with an incompletely filled tank,
which is equivalent to a ban. Such recommendations have to be violated every time,
since a strict ban on the operation of fire tanks is economically and practically
unjustified. The main data of the recommendation should be revised taking into account
the results of scientific research. Considering the foregoing, we can conclude that the
study of the fluctuation patterns of the center of mass of fire tank trucks, caused by the
dynamic influence of inequalities when they move over rough forested terrain, is an
urgent scientific and technical task.

The aim of this study was to identify patterns of fluctuations in the center of mass
of fire trucks caused by the dynamic impact of irregularities in their movement through
rough forest terrain as a scientific basis for recommendations to fire departments in the
operation of fire tank trucks to improve their efficiency and safety.

To study the impact of surface relief on the dynamic processes ocourring in the
tank of a fire truck during its movement through forest terrain, one of the most common
options was considered, fire truck AC-4,5-60 (TGM 12.240) -364, which can be used for
extinguishing landscape fires with water and air-mechanical foam. The appearance of
the truck together with the located water tank is shown in Fig. 1. The internal structure
of the truck’s tank is given here:
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Fig. 1. Location of the water tank in the fire truck.

To identify the regularities of fluctuations of the center of mass of the fire truck, a
regression dependence was made by the method of full factorial experiment in
accordance with [3]. The resulting regression looks like this:

¥=192.75+ 1.23-V-21.625v—0.105-V-v (1)

where V is the level of filling the tank of the fire truck (%), v is the speed of

movement (km / h).

Using the constructed regression, a nomogram was constructed to determine the
value of the maximum displacement of the center of mass depending on the parameters
of the fire truck movement. This nomogram is shown in fig. 2.
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Fig. 2. Nomogram for determining the maximum displacement of the center of
mass depending on the movement parameters of the fire tanker

Conclusion - the nomogram can be used to provide recommendations on the
movement of a fire truck through a forest terrain for it's more efficent and safe
operafion. a task
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