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Pedepar:

1. Incepraliito puUCBsIY€HO PO3B’I3aHHIO aKTyaJIbHOI HAyKOBO-TIPAaKTUYHOI ITpO6IeMH MiABUILIEHHS 6e3l1eKu
PATYBJIbHUKIB I1iJ], YaC BUKOHAHHS aBapifHO-PATYBAJIbHUX POOIT B yMOBaX HarpiBHOTO MiKPOKJIIMaTy 3a paxyHOK
BUKOPUCTaHHS Y OCKOHAJIEHUX 3aCO0iB MO>KEXKOTaCiHHS [1J1S1 OXOJIOIKEHHS Tijla pATyBaJIbHUKA Ta 000JI0OHOK
3aco06iB iHIVBiTYyaJIbHOTO IIPOTUTEIJIOBOrO 3aXUCTy. [IpoBeeHo aHasi3 BUpOOHNYOTO TPaBMaTU3MY B Mipo3[inax
JCHC YkpaiHu, SIKU# BUSBUB 10 12 % NOCTpakgaanux OTPUMYIOTh TEPMIYHi TpaBMHU, 10 BUSHAYMJIO aKTyaJIbHICThb
po60TH. BUKOHAHO SIKiCHY OLIiHKY €KCTpeMasIbHUX HeOe3eK Iif, yac JIiKBigaLlii oxeXX Ha OCHOBI aHaJli3y CUCTEMU
«OpraHi3m JIIOJIVHY —KePeJio TOPiHHS — 3axMCcHe 00JIafHaHHS— OTOYyIoue cepenoBulie». BctanosieHo, mo

BEJINYMHY 30H BPa)KEHHS HEraTUBHUMU (HaKTOpaMU I10XKeXi He € CTabiJIbHUMU B 4aci i IpOCTOpi, TOMY JOLiIbHO



IIPOBOJUTHU PETYJISIPHUI MOHITOPMHT MEX 30H YPOKEHHS. YTOUHEH] IIJISIXY MOTPAIUISIHHS TEIMJIOBUX IIPOMEHIB 10
PATYBaJIbHUKA MIiJ] Yyac JIikBigauii MmacmTabHOi IoKesKi CJlif BpaxoByBaTH IPpY BU3HAYEHH] TEIJIOBOTO HAaBAaHTA XKEHHS
Ha opraHizm. TeopeTUYHO BCTaHOBJIEHO 3aJI€XXHICTh IPOMEHEBOTO TEIJIOBOTO II0TOKY IIPU FOpPiHHI HAPTONPOLYKTIiB
Bif] FEOMETPUYHMX [IapAMETPIB pe3epByapiB, B AKUX BOHU MICTATbHCS, a CAME — Bill BUCOTU i IiaMeTPY, 110 LO3BOJISIE
3aBYaCHO OOI'PYHTYBATU MeXKi 30H BUKOPUCTAHHS IIPOTUTEIJIOBUX 3aC06iB. bajlaHC Tenj10BOro HaBaHTAKEHHS Ha
OpraHiam psITyBaJIbHMKA BIIepIle JOIIOBHEHO KOMIIOHEHTaMU BIIMBY NIPSIMUX i BilOUTHX COHSYHUX IIPOMEHIB, 1110
IiIOTb Mif Yac POBEAEHHS OIIEPAaTUBHUX il Ha BiIKpUTil MicLieBOCTi. TeOpeTHYHO O6I'PYHTOBAHO BUPA3u JIsl
OIIepaTHBHOI OLIHKY BIUIMBY COHSIYHOI pafiallii Ha 0CO60BUI CKJIaJ, LJIIXOM PO3PAXyHKY PiBHIB IPSIMUX i BiIOUTHX
COHSIYHUX IIPOMeHIB. [Toanbporo po3BUTKY HabYJIO YSIBIEHHS [IPO MEXaHi3M TepMOpETyJIsLii OpraHizmy
PATYBAJIbHUKA, B IKOMY BPaXOBaHO BIIUB KoedillieHTa TenJ1000MiHy KOHBEKIi€I0 B Mif0SrOBOMY IIPOCTOPI,
KoediljieHTa Tenoi3oJsLii 0JAry, napLiaJbHOro TUCKY BOASIHOI apy Ha, IOBEPXHEIO WIKipU Ta Y MOBITPI.
3anponoHOBAaHO PO3PaXyHKOBY CXEMY MaT€MAaTUYHOIO MOJE/IOBAHHS IIEPEHOCY TeIla Bill IpKepeJia FOPiHHS [0
IIOBEPXHI 3aXMCHOTrO OZArY i faji o Tijla pSTyBajdbHUKA. 31iICHEHO KOMITIOTEPHE MOZEJIIOBAaHHS TEIJIOBOTO BILJIUBY
Ha OpraHi3M psTyBaJIbHUKA Mif Yac JiKBigaLjii 1oXexi, o BUHUKIIA y pe3epByapi 3 6eH3uHOM. OTpUMaHO
3aKOHOMIPHOCTI IMHAaMiK1 PO3MNOiJIEHHS TEMIIEPATYPH Ha [IOBEPXHI 3aXMCHOTO OJATY Ta Tijla PSATYBaJIbHUKA [IPU
ropinHs HaTONPOAYKTIB, 1ie JO3BOJIUJIO BUSBUTY Hal6i/IbII Bpa3inBi Miclig Tila psATyBasibHUKA. Briepiue
IOTIOBHEHO CUCTEMY «OPraHi3m JIIOJVHU —I>KePeJlo TOPiHHS — 3axXMCHe 00J1afHaHHSI~ OTOUYI0u€e CepefoBULIE», 110
IO3BOJIMJIO OOIPYHTYBATH i PO3BMHYTHU LIJISIXU KEPYBAaHHS BUHOCOM TEILJIa BiJl OpraHi3aMy JIIOAVHU Ta 0XOJIOIKEHHS
000JIOHKU CIIeLliasIbHOTrO ofsry. [Tofanbuoro po3BUTKy HabyJsI0 ysIBJIEHHS PO €(PEKTUBHICTb IPOTOYHOI CXEMU
OXOJIOJKEHHS OpraHizMy psATyBaJIbHUKA IPU BUKOPUCTAHHI 3aCO0iB I1OXKEXOTraciHHS Y SIKOCTi X0JI00areHTy.
[TepeBara nsiBKOBOrO 3aXMCTy IIOBEPXHI 3aC0O0Y iHAMBIAyaIbHOrO 3aXUCTY IIEpPe], KpanesbHOi 3aBicolo J03BoIMIa
OOI'PYHTYBAaTU HAIPSM NONEPEIKEHHS TEPMOJECTPYKLii TKAHNHU 3aXMCHOTO OJATY PSITYBaJIbHUKIB. PO3p06eHO
KOHCTPYKTUBHI CXxeMU I eJIeMeHTH KOHCTPYKIIi¥ BOJSHOIO Ta MIHHOTO OXOJIOAXKYI0YMX IPUCTPOiB. PO3pobiieHo
MIpUJIaJ, aBBTOMAaTUYHUI TEIVIO3aXUCHUM 17151 3aXUCTY PATYBAIBHUKA Ta IIPOBEEHO OT0 €KCIIEPUMEHTAJIbHI
IOCJiI)KEHHS; Pe3y/IbTaT BUIIPOOYBaHb MAKETHOTO 3pa3Ka 0XO0JIO[KYBaJIbHOTO IIPUCTPOIO CBiAYaTh PO HOTO

eeKTHUBHICTb.

2. The thesis is devoted to the solution of the pressing scientific and practical problem of improving safety of
rescuers during the execution of emergency rescue works under the conditions of heating microclimate using the
advanced fire extinguishing equipment to cool rescuer’s body and surfaces of personal heat-protective equipment.
The analysis of the occupational traumatism carried out in the units of the State Emergency Service of Ukraine has
shown that 12% of victims received thermal injuries - the fact that proves the urgency of the research. A qualitative
assessment of extreme hazards during firefighting on the basis of the analysis of the "human body - the source of
combustion - protective equipment - environment" system is carried out. It was established that the footprint of
the damage areas caused by the negative factors of fire are not stable in time and space, therefore it is relevant to
carry out regular monitoring of the boundaries of damage areas. The monitoring should result in the management
of protection parameter against the effect of heat. Ground-reflected rays have, for the first time, been proved to
be able to add up to 30% to the already received direct rays from the source of combustion. The specified ways of
heat rays contact with the rescuer during the elimination of a large-scale fire should be taken into account when
determining the thermal load on the body. It was established that the dependence of the radiation heat flux during
the combustion of petroleum products on the geometric parameters of the reservoirs they are preserved in
(namely, height and diameter) allows to determine in advance the boundaries of zones of the heat-protective
equipment usage. The balance of the thermal load on the rescuer’s body was for the first time complemented by
the components of the influence of direct and reflected sunlight during emergency rescue works in the open air.
The concept for the efficient estimation of the influence of solar radiation on the manpower by calculating the
levels of direct and reflected sunlight is theorized. The concept of the mechanism of rescuer’s body
thermoregulation, inclusive of the effect of the heat transfer coefficient by convection in underclothing space,
thermal insulation coefficient of clothing, partial pressure of water vapor above the skin surface and in the air have
been further developed . The influence of moisture absorbing elements with absorbent substance on the heat



transfer in the under-clothing area during physical activity is offered and empirically investigated. The analytical
model of mathematical modeling of heat transfer from the source of combustion to the surface of protective
clothing and further to the body of the rescuer is offered. A computer simulation of the thermal impact on the
body of the rescuer during the extinguishing of fire that arose in the tank with gas using ANSYS Multiphysics
environment was made. The regularities of the temperature distribution on the surface of protective clothing and
rescuer’s body during the combustion of petroleum products were obtained, which allowed to identify the most
vulnerable places, namely, the zone of the upper part of the bosom and the zone of feet and legs. For the first time,
the "environment - source of combustion - means of individual protection - human body” system under the
conditions of heating microclimate was expanded with "fire extinguishing" element which allowed to theorize the
ways of controlling thermal yield from human body and cooling the surface of special clothing. The concept of the
efficiency of direct-flow body cooling model using fire extinguishing agents as a refrigerant has been further
developed. The advantage of water film protection of the surface of the personal protective equipment over the
drip curtain allowed to prove the idea of preventing thermal destruction of rescuers’ protective clothing fabric.
Design schemes and elements of constructions of water and foam cooling devices have been developed. The
efficiency of devices for increasing the protective properties and the life of special clothing of rescuers has been
experimentally confirmed. Empirical research proved that the presence of 100 microns water film reduces the
infiltration of infrared radiation by 85%, and a film of 200 microns or more allows virtually all heat energy to be
redirected into the water stream. The device for face protection during emergency and rescue works under the
conditions of high thermal radiation was improved. Automation of protection from thermal damage during the
initial stage of fire liquidation was offered for the first time. An automatic thermal protection device for the
protection of the rescuer was developed and experimentally researched; its efficiency is proved by the results of
tests of the prototype sample of the cooling device.
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