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2. Increasing the efficiency of extinguishing fires using a portable means of smoke and heat removal

Pedepar:

1. Y po60Ti po3B’s13aHO aKTyasbHE 3aBJAHHS [TOB'SI3aHE PO3KPUTTSIM 3aJI€3KHOCTI IPOAYKTUBHOCTI IEPEHOCHNUX
3ac06iB IMMO- Ta TEIIOBUAJIEHHS Bif, TEIIOQI3NYHNX TapaMeTpiB INMOra30BUX CepeloBUI Ta BiAMOBITHO
0CO0IMBOCTEN KOHCTPYKLIMHUX [TapaMeTPiB iX eJIeMEeHTIB, 110 € HAYKOBUM IiAIPYHTSIM IJ1s1 MiJiBULLEHHS
e(eKTUBHOCTI AUMO- Ta TEIJIOBUIAJIEHHS Ha N10XeXXax 3a JOMOMOTr0I0 TaKUX 3aCc00iB. PO3p06IeHO MaTeMaTUYHY
MOJIeNb [1719 OOIPYHTYBaHHSI KOHCTPYKTUBHUX NIaPaMETPiB €JIEMEHTIB TEPEHOCHOTO 3aCO0Y AUMO- Ta
TEIJIOBUIAJIeHHS, SIKi 3a0€311e4y0Th MAaKCUMAaJbHY IIPOLYKTUBHICTb TAKOT0 32C00y. EKClieprMeHTaIbHUM IIJISIXOM
BUSBJIEHO i GOpPMasi3oBaHO y BUIJISIZ] perpeciiiHoi nosiHoMiasbHOI 3a/1€XKHOCTI 3MiHM AVMHAMIKY 3aIUMJIEHOCTI Ta
TEeMIIEPATypH B 4aci y pasi BUKOPUCTAaHHS yIOCKOHAJIIEHOIO IIEPEHOCHOr0 3aC00y IUMO- Ta TEIJIOBUIATIEHHS.
BusiiieHi 3a/1€5KHOCTI KOHCTPYKLIHUX OCOGJIMBOCTEH JIONATe BEHTUIISITOPA Bif, Tennopi3nYHUX apaMeTpiB

ra30BUX CEPEeIOBUIL II0KEKi [I03BOJINIIO 30i/IbIINTH IPOLYKTUBHICTD YOCKOHAJIEHOTO [IEPEHOCHOI0 3aC00Yy IMMO-



Ta TEIJIOBUAAJIEHHS Ha 55 %.

2. The work solves the urgent task of establishing the pattern of changes in the performance of portable smoke and
heat removal devices from the structural parameters of their elements as a scientific basis for improving their
technical characteristics. A mathematical model was developed that describes the determination of the geometric
characteristics of the fan to ensure the optimal operating modes of the portable smoke and heat removal device
and the normalization of the temperature and air environment during firefighting, as a result of which regularities
of the dependence of the smoke and heat removal device productivity on their technical characteristics were
revealed. The dissertation work, which is a completed scientific study, gives the results of solving an actual
scientific and applied task, which consists in improving a portable means of smoke and heat removal by revealing
the regularity of changes in the productivity of such means from their technical characteristics, while the following
scientific and practical results were obtained: - it was established that the characteristics of existing portable
smoke and heat removal equipment do not meet the needs of fire and rescue units and require improvement; - the
most significant parameters that characterize the efficiency of the operation of portable smoke and heat removal
devices are substantiated - this is, first of all, the productivity of its work, which depends, including on such
constructive parameters of its elements as the angle of inclination and the area of the blade of the impeller of the
fan; - a mathematical model has been developed to substantiate the design parameters of the elements of a
portable smoke and heat removal device, which ensure the maximum performance of such a device; - it was
established that the performance Q (m3-h-1) of the studied portable means of smoke and heat removal from the
angle of inclination of the blade profile o (rad) and the surface area of the fan impeller S (m2) has the form of a two-
factor regression model: Q(n, S) = -56,17+15930-0+81830-S -7840-02-203000-52-33040-0-S (m3-h-1); - a program and
methodology for conducting experimental studies of the dependence of productivity on the structural parameters
of elements of portable smoke and heat removal devices were developed, relevant experiments were conducted,
during which, in particular, the adequacy of the developed model was confirmed; - the design parameters of the
elements of the portable smoke and heat removal device, which ensure maximum performance, are substantiated,
namely: the angle of inclination of the fan blade is 0,71 rad, the surface area of the fan impeller is 0,143 m2. -
eexperimentally, it was discovered and formalized in the form of a regression polynomial dependence of changes
in smoke o(I) (B) and temperature o(T)(0C) over time o (s) in the case of using an improved portable means of smoke
and heat removal, which have the form: o(I)=0,337-0,08770 -0,00696 02-0,0001403 ; o(T)=222,2+52,70 -2,6 02+0,02803. At
the same time, it was established that under the same conditions of conducting experimental studies on reducing
the concentration of smoke /and the temperature value in a certain period of time, indoors using an improved
portable means of smoke and heat removal is 2.2-2.85 times more effective than the existing means. - the
detection of the dependence of the design features of the fan blades on the thermophysical parameters of the gas
fire environment allowed to increase the productivity of the improved portable means of smoke and heat removal
by 55%; - recommendations for units of the State Emergency Service on the use of portable smoke and heat
removal equipment during firefighting have been developed; The results of the conducted research are
implemented in the practical activities of the company PC "POZHMASHYNA" LLC regarding the production of
improved means; of the scientific and testing center of the ISU of the ND Central Center in the field of testing
products for fire-fighting purposes; Department of response to emergency situations of the State Emergency
Situations in relation to the practical use of the Recommendations on the use of portable smoke and heat removal
devices; Cherkasy Institute of Fire Safety named after Heroes of Chernobyl of the National Center of Ukraine in the
educational process under the educational scientific program "Fire Safety" during the study of "Fire Tactics"
disciplines. The technical solutions proposed in the work are protected by the utility model patent "Portable smoke
and heat removal device", No. 142725 dated 06 /25 /2020.
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VIII. 3aKkJII04Hi BiZOMOCTi
BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe IlpizBuie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiaHHi
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