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TYPBYJIEHTHASA ®UJIBTPALIUSA T'A3A B IOPUCTBIX CPEJAX
TURBULENT GAS FILTRATION IN POROUS MEDIA

Heas. MccnenoBanne GpuiIsTpaliioOHHOTO IBIKEHUS TTOTOKA Ta30B JUIsl 00OCHOBAHMS YPaBHEHHS TypOyIeHTHON
(bwsTpalyK ra3a B OPUCTOM Cperie.

Metonuka. AHaIUTHYECKHE UCCIIEOBAHUS (PUITBTPALIIOHHBIX TTIOTOKOB T'a3a B BHIPAOOTAHHOM IPOCTPAHCTBE
BBIEMOYHBIX YYaCTKOB YTOJBHBIX IIAXT.

Pesyabratbl. [IpoBeneHHbIe MCCIENOBAHUS TTOKA3BIBAIOT, YTO OOIIAs THAPOJMHAMHYECKAs] OCHOBA OOBIYHBIX
TypOYJIGHTHBIX TEUCHHH M TypOYyJICHTHON (WIBTPAllMK OTpPaKeHAa OTYETIMBO — 3TO OMPEACIIACT IIHPOKHE
BO3MO)KHOCTH TIPUMEHEHHSI METOIOB MCCIIEIOBaHMS TypOYICHTHOCTH B ITOPHCTHIX CPEIax.

Hayuynas woBm3Ha. [lomyueHHOe ypaBHEHHe HamOosee JIOCTOBEPHO OIMCBHIBACT MpOIECC TypOyJIeHTHOH
(unbTpaliy ra3a B HOPUCTHIX Cpeiax.

IIpakTHYeckasi 3HAYUMOCTD. YpaBHEHHE TypOyJIEHTHON (DMIIBTPAIIMM Ta3a B TIOPUCTON CpeJie MO3BOIHT Ooliee
TIOJTHO WICCIIEZIOBATh TypOyIIeHTHYIO Mi(dy3uro B MOPUCTBIX Cpefax. PemreHne BOpocoB TypOyneHTHONH auddy3nuu
CBSI33aHO C BOMPOCAMU BAXHEWINX 3a1a4 PyAHHYHOM a’pora3oiMHAMUKH W TEIUIoNeperadyd B BbIPAOOTaHHBIX
HPOCTPAHCTBAX BHIEMOYHBIX YYACTKOB YTOJBHBIX IIAXT M TMOBBIIICHAEM ITOKapOoOE30IIaCHOCTH BEICHHS TOPHBIX PaloT.

KioueBble cioBa: aspoecazodunamuxa; QuibmpayuoHHoe O8udiceHue; noOpucmas cpeoa, mypOyieHmHAs
Qurvbmpayus; evipabomarHoe nPOCMPancmeo.

Jonsa mutupoBanmsi: [onosuenko E. A., Iycap I A. TypOynentHas ¢GuiasTpalis ra3a B MOPUCTHIX cpemax //
Hayunsrit Bectiuk HUU «Pecrmparopy. — 2025. — Ne 2 (62). — C. 7-12. — EDN TNSZLO

Objective. Determination of the dependence of activation energy of coal dust on the critical temperature of
spontaneous combustion to assess its fire-explosive hazard.

Methods. Analytical studies of gas filtration flow in the excavated space of coal mine workings.

Results. The conducted studies show that the general hydrodynamic basis of ordinary turbulent flows and
turbulent filtration is clearly reflected, which determines the wide possibilities of application of methods for the study
of turbulence in porous media.

Scientific novelty. The obtained equation most correctly describes the process of turbulent gas filtration in porous
media.

Practical value. The equation of turbulent gas filtration in porous medium will allow to study more fully turbulent
diffusion in porous media. The solution of turbulent diffusion issues is connected with the most important problems of
mine aerogasodynamics and heat transfer in the excavation areas of coal mines and increasing the fire safety of mining
operations.

Keywords: aerogasodynamics; filtration motion; porous medium, turbulent filtration, goaf.

For citation: Golovchenko Ye. A., Gusar G. A. Turbulent gas filtration in porous media. Scientific bulletin of the
NII «Respiratory, 2025, no. 2 (62), pp. 7-12. EDN TNSZLO
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OBOCHOBAHUE KOHCTPYKTHUBHbBIX IAPAMETPOB CTBOJIA
YCTPOMICTBA IOKAPOTYIIEHAA TOHKOPACIIBLIEHHOM BOJIOM
SUBSTANTIATION OF DESIGN PARAMETERS OF BARREL
OF WATER MIST FIRE EXTINGUISHING DEVICE

Heas. OrmpereneHre ONTHMAIBHBIX KOHCTPYKTHBHBIX ITAPaMETPOB CTBOJIA YCTAQHOBKH IS ITOBBIICHHS
KUHETHYECKON SHEPTHH, TIOIHOTO UMITYJIbCca CTPYH U AP (HEKTUBHOCTH TYILICHHS TOKapa.

Metonbl. AHaIMTHYECKUE HCCIICNOBAHMS, BKIIOYAIOIIMNE METOIbI TEOPHU IIEHTPOOSIKHOW (OPCYHKH,
pacyeTHBIe METO/IBI OTPEICIICHUS KOHCTPYKTHBHBIX TAPAMETPOB.

Pe3yabrarbl. YCTAHOBIICHB! aHAIUTHYECKHE 3aBUCUMOCTH JUTSL ONPEISNICHHS] ONTHMAIIBHBIX T€OMETPHIECKIX
HapaMeTpoB, NPH KOTOPBIX KUHETHYECKAs SHEPTHs W IMOJNHBIA HUMITYJIbC CTPYH Ha Cpe3e Ta30KarellbHOro coruia
MaKCUMaJIbHBI.

Hayunasi HoBH3HA. AHAJUTHYECKUE 3aBUCUMOCTH JUISL ONIPEZICNICHHS PaJyca PacIIONIOKEHHS Ta30BbIX COTIEI
U yDla UX HaK/IOHa OTHOCHTEIBHO TPOJOJILHONW OCH Ta30KaleJbHOTO COMIa HPH HCTEUYCHUH CTPYyH C
HPOTHBOJIABIICHUEM ITOJTyYCHBI BIIEPBBIC.

IIpakTHyeckasi 3HAYMMOCTb. YCTAHOBJICHHBIC aHAIUTHYECKHE 3aBUCHMOCTH IO3BOJIIIOT ~OINPENETHUTh
KOHCTPYKTUBHBIE ~TIapaMeTpbl CTBOJIA MOXKAPOTYLIAIed YCTAHOBKH, OOECIICYMBAIOIIME MAaKCHMAIBHYIO
KUHETHYECKYIO JHEPrHI0 M TIOJHBI HMITYJbC HAa Cpe3e Ta30KalelbHOIO COIUIA, YTO MO3BOJSCT IOBBICHTH
3¢ eKTUBHOCTH TYILIEHHUS TOXKApa.

KuroueBsble c10Ba: koHcmpykmueHvie napamempul; paouyc pacnoiloxiCcerust COnel; Y20l HAKI0HA CONel, CMBOJ;
ROXHCApOMYWauyds yCmaHo8Kda.

s wurupoanmsi: Mawaes B. B., llegpmuban I U, Tanyxun H. A., Tamapos U. A. O6ocHOBaHuUE
KOHCTPYKTHBHBIX ITapaMETPOB CTBOJIA YCTPOICTBA TTOKAPOTYIICHUS TOHKOpaCIbIIICHHO! Boo# // HaydHbIl BeCTHUK
HUU «Pectmparop». —2025. — Ne 2 (62). — C. 13—19. — EDN ACXNIA

Objective. Determination of optimal design parameters of the device barrel to increase kinetic energy, total jet
impulse and fire extinguishing efficiency.

Methods. Analytical studies, including methods of centrifugal nozzle theory, calculation methods for determining
design parameters.

Results. Analytical dependencies have been established to determine the optimal geometric parameters under
which kinetic energy and jet total impulse at gas-droplet nozzle exit have been maximalized.

Scientific novelty. For the first time analytical dependencies for determining the gas nozzles radius and angle of
their inclination relative to longitudinal axis of gas-droplet nozzle at jet outflow with backpressure have been obtained.

Practical significance. The determined analytical dependencies make it possible to determine design parameters
of fire extinguishing system barrel, providing maximum kinetic energy and full impulse at gas-droplet nozzle section,
allowing increasing the fire extinguishing process efficiency.
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Key words: design parameters, nozzle location radius; nozzle angle of inclination; barrel; fire extinguishing
system.
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ABTOMATHU3UPOBAHHBINA KOHTPOJIb COAEPKAHUS B INAXTHOM ATMOC®EPE
B3PBIBOOITACHBIX HEITPEAEJIBHBIX YITIEBOIOPOIOB
AUTOMATED MONITORING OF EXPLOSIVE UNSATURATED HYDROCARBONS
IN THE MINE ATMOSPHERE

Henb. YcraHoBneHHe HEOOXONMMOCTH M BO3MOXKHOCTH AaBTOMAaTH3MPOBAHHOIO KOHTPOJISI CONCP)KAHUS B
HIAXTHOM arMocdepe B3phIBOOIACHBIX HENPeeIbHBIX YIIIEBOIOPOIOB.

Metonbl. AHanNM3 JUTEPAaTypHBIX HMCTOYHMKOB W PE3YJBTAaTOB IAXTHBIX HCCIIEOBAHUN CBOWCTB U
pacrpeziesieHds] B TOPHOM MacCHBE HeElpelebHBIX YIJIEBOAOPOIOB U BHIOOp JATUYMKOB KOHTPOJSI CONEPIKaHUS B
IIAXTHOM arMocdepe aneTuieHa.

Pe3yabrarsl. [lomyyeHs! pelieHust Kpyra BOIPOCOB, OTHOCSIIMXCS K YCTAHOBJICHHUIO MyTeH pacpoCTpaHeHHS
B TOpHbIE BBIPAOOTKM HENpENeNbHBIX YIJIEBOAOPONOB, MX BOCIUIAMEHEHHS, HMHHULIMHUPYIOLIETO B3pHIB
METaHOBO3IYILIHOM CMECH, BBIOOpY M ampoOaliy B IMIAXTHBIX YCIOBUSX 3(QPEKTHBHOH KOMMYHHKAIIMOHHO-
WH(OPMAIMOHHON CHCTEMBI W JaTYUKOB ISl OCYILIECTBICHUS aBTOMAaTH3WPOBAHHOTO KOHTPOIS CONCP)KaHUS B
HIAXTHOM arMocdepe HelpeIeNbHbIX YIIIEBOJOPOIOB.

Hayuynass HoBu3Ha. OOOCHOBaHHME IIPOTHO3HBIX KPUTEPHEB, HEOOXOIUMBIX MPH KOHTPOJIE COIEP)KaHUs B
IIIaXTHOM arMocdepe alleTHIICHa.

IpakTHyeckas 3HaYMMOcTh. BbIOOp 1 anpoOarws 3pPEeKTHBHBIX JaTYMKOB KOHTPOJIS B IIAXTHOM arMocdepe
aleTWICHA 1 pa3paboTKa TpeOOBaHUI K MECTaM UX YCTAHOBKU B TOPHBIX BBIPAOOTKAX.

KiroueBble ciioBa: Henpedenvhuvle y21e6000po0bl 8 WAXMHOU ammocgepe, 83pble0ONACHOCb AYemuieHd,
2A30AHANU3AMOPYL; UYECMBUMENbHbIE UHDPAKPACHbIE NIEMEHMbl, WAXMHAsA ammocdepa, agmomamusuposaHHblll
KOHMPOTb.

Jna murupoBanns: Kanun B. A., Ilueenv IO. A. ABTOMaTn3upoOBaHHBIM KOHTPOJIb COJEP)KAaHMS B IIAXTHOU
arMocdepe B3pbIBOOIIACHBIX HeTpeebHbIX yIeBogoponos // Hayunsnii Bectauk HUM «Pecnmparopy. — 2025. —
Ne 2 (62). — C. 20-27. — EDN ZNJOMQ

The objective. To establish the necessity and possibility of automated control of the content of explosive
unsaturated hydrocarbons in the mine atmosphere.

Methods. To establish the necessity and possibility of automated control of the content of explosive unsaturated
hydrocarbons in the mine atmosphere.

Results. Solutions have been obtained to a range of issues related to the establishment of migration routes into
the mine workings of unsaturated hydrocarbons, their ignition, which initiates an explosion of a methane-air mixture,
and the selection and testing of an effective communication and information system and sensors in mine conditions
for automated monitoring of the content of unsaturated hydrocarbons in the mine atmosphere.

Scientific novelty. Substantiation of the forecast criteria necessary for monitoring the acetylene content in the
mine atmosphere.



Practical significance. It was established that the zones of anomalous gas saturation of the mountain massif are
formed in the zones of influence of the faults of the crystalline basement, along which there is a continuous migration
of hydrocarbons of thermogenic and endogenous genesis.

Key words: unsaturated hydrocarbons in the mine atmosphere, acetylene explosion hazard,; gas analyzers,
sensitive infrared elements, mine atmosphere, automated control.

For citation: Kanyn V. A., Pyven Yu. A. Automated monitoring of explosive unsaturated hydrocarbons in the
mine atmosphere. Scientific bulletin of the NII «Respiratory, 2025, no. 2 (62), pp. 20-27. EDN ZNJOMQ
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OIIEHKA YCTOMYMUBOCTH OTHE3AIIIUTHOT'O IMTOKPHITHS
K BO3JIEICTBUIO BHEIIITHUX ®AKTOPOB
ASSESSMENT OF FIRE PROTECTION COATING RESISTANCE
TO EXTERNAL FACTORS

Henpb. OueHka OrHe3allUTHBIX CBOWCTB TOKPBITHS JEPEBSHHBIX M METAJUTMUECKUX KOHCTPYKIMH ITyTeM
YCTaHOBJICHUS 3aBUCUMOCTEH CTETICHH BIIMSHUS BHEIIHUX ()aKTOPOB HA W3MEHEHHE MapaMeTPOB KOKCOBOTO OCTAaTKa.

MeTtonbl. AHanm3, 0000IIEHNe U CTaTUCTUYECKas 00paboTka IKCIIEPUMEHTATFHBIX JaHHBIX; CTaHJAPTHBIE H
JabopaTopHble METO/IbI MCIIBITAHNH, TpauiIecKuii METOJT IPEICTABICHUSI PE3YJIBTaTOB.

Pesynprarpl.  Paspaborana penentypa OTHE3allIMTHOTO TOKPBITHS, OIpENeNICHbl TapaMeTpbl KOKCa,
o0pazyrolierocsi B pe3ysirare HarpeBa M BCITyUMBAHUS MOKPBHITHS. YCTAaHOBJIEHBI aHAJMTHYECKHE 3aBUCHMOCTH
M3MEHEHHMS KPaTHOCTH BCITyYMBAaHUSL, TOTEPU MACCHI, INIOTHOCTH U MNOPUCTOCTH BCIIEHEHHOTO KOKCa OT TEMITepaTyphl
HarpeBa OTHEe3alTHOTO MOKPHITHS O3 1 MOCIIe BO3AEHCTBUS BOIBI, BIAXKHOCTH, a TAK)KE IIEPEMEHHOTO BO3/IEHCTBUS
TEMITEPaTyphl U BIXHOCTHU 1pu kod3ddurmente koppernsmuu 0,80...0,93.

Hayuynasi HoBH3HaA. BrepBble yCTaHOBIEHBI 3aBUCHMOCTH BIHMSHHS BOABI, MEPEMEHHOTO BO3ICHCTBHS
TeMIeparypbl W BIQKHOCTH HAa W3MEHEHHWE IapaMeTpoB KOKca, OOpa3ylolIerocsi B MpPOIECCEe HarpeBaHHs
OTHE3AIUTHOTO TIOKPBITHS B auamnazoHe temmeparyp 127...670 °C, mO3BONMBIIME OIEHUTH CTETICHH BIUSHHS
BHEIIHMX (haKTOPOB HA N3MEHEHHE OTHE3AILUTHBIX CBOHCTB MOKPBITHS.

IMpakTH4yeckasi 3HAYMMOCTB. B KoMITIeKe 00513aTebHBIX XapaKTePUCTHK OrHE3AIUTHBIX TIOKPBITHH, CTOMKHX
K BO3/ICHCTBHIO BHEIITHUX (DaKTOPOB, IOJDKHBI BXOAUTH MAPaMETPhI BCITyUHBAHUS M COXPAHHOCTH CJIOSL, YTO TIO3BOJIHT
B IIOJIHOM Mepe OLICHWTh COXpaHEHHE (M3MEHEHHE) OrHE3AIUTHBIX CBOWCTB MOKPBHITHS C YYETOM JIMHAMUKH HX
M3MEHEHHMS U nieprof] 3(PpHEeKTUBHOCTH OTHE3AIINTHI KOHCTPYKLIMH.

KitioueBble €10Ba: KOKCO8bll OCMAMOK, KpUmepuil OYeHKU COXPaHeHus 3@eKmusHocmu 0cHe3auumHo2o
NOKPLIMUS, 0ZHECMOUKOCb CIPOUMETbHBIX KOHCIMPYKYULL, O2He3auumHoe NOKpblmue 6Cnyuusaruje2ocs muna,
napamempuvl 6CHEHEeHHO20 KOKCA, COXPAHEHUE OCHE3AUJUMHBIX CEOLICS.

Jna uutupoBanus: Jle6eoesa B. B. OleHKa yCTOMYMBOCTH OTHE3AIIMTHOTO TTOKPBHITHSI K BO3IEHCTBHIO
BHelmHX ¢axropos // Hayunsnii BectHuk HUU «Pecrmparopy. —2025. — Ne 2 (62). — C. 28-34. EDN XHFNJY

Objective. Evaluate the fire protection properties of coatings of wooden and metal structures by establishing
dependencies of the external factors influence degree on changes in the coke residue parameters.

Methods. Analysis, generalization and statistical processing of experimental data; standard and laboratory testing
methods, graphical method of presenting results.

Results. Fire-protective coating formulation has been developed, and coke parameters formed as a result of
coating heating and swelling have been determined. Analytical dependencies have been established for changes in
swelling ratio, mass loss, density and porosity of foamed coke on heating temperature of fire-protective coating without
and after exposure to water, humidity, as well as variable exposure to temperature and humidity with correlation
coefficient of 0.80...0.93.

Scientific novelty. For the first time, dependences of influence of water, variable effects of temperature and
humidity on change in coke parameters formed during the fire-protective coating heating in the temperature range of
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127...670 °C have been established, which made it possible to assess the degree of external factors influence on the
coating fire-protective properties change.

Practical significance. Set of mandatory characteristics of fire-protective coatings resistant to external factors
must include parameters of swelling and preservation of the layer, which will allow a full assessment of the
preservation (change) of the coating fire-protective properties, taking into account the dynamics of their change and
the period of effectiveness of fire protection of the structure.

Keywords: coke residue; criterion for assessing the preservation of fire protection coating efficiency; building
structures fire resistance; swollen fire protection coating; foamed coke parameters, preservation of fire protection
properties.

For citation: Lebedeva V. V. Assessment of fire protection coating resistance to external factors. Scientific
bulletin of the NII «Respiratory, 2025, no. 2 (62), pp. 28-34. EDN XHFNJY
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AKTYAJIBHBIE ITPOBJIEMbBI NCCJIEAOBAHUS ITPOIECCOB YITIEOBPA3OBAHUA
U ITPOSIBJIEHUSI OITACHBIX CBOMCTB IHAXTOILIACTOB
ACTUAL ISSUES OF STUDYING COAL FORMATION PROCESSES AND THE MANIFESTATION
OF HAZARDOUS PROPERTIES OF COAL SEAMS

Henb. HccrenoBanue mporeccoB yrieoOpa3oBaHUs [UIsl HAyYHOTO OOOCHOBaHUSI TMPOTHO3HPOBAHUS
BO3HUKHOBEHHSI U TIPOSIBIICHUS OMACHBIX CBOMCTB KOHKPETHBIX IIAXTOIIACTOB IPHU BEIEHUHN TOPHBIX PaldoT.

Mertonpl. VccnenoBanue 0a3upyercs Ha COBPEMEHHBIX TMPEJICTABICHHSIX O TIpolieccax yreoopasoBanus. Jis
TIOATBEPIKACHUSI WJIM YCTAHOBIICHUS HECOOTBETCTBHS TIPOIECCOB, TPOMCXOAMBIIMX HAa Pa3HBIX CTAIHAX
yrneoOpa3oBaHHs — TPUBIICYCHBI  DKCIICPUMEHTAJbHBIC  JaHHBIE  CIPABOYHO-HOPMATHUBHBIX  JIOKYMEHTOB.
Craructiueckas 00padoTKa SKCIIEPUMEHTAIBHBIX JaHHBIX TO3BOJIICT YCTAHOBUTD M3MEHEHHE JIEMEHTHOIO COCTaBa
OPraHMYECKOH MM TOpIoYei MacChl Ha Pa3HbIX CTA/IUSIX METaMOPPHIECKIX MPeoOpa3oBaHMid MIaXTOILIACTOB.

Pe3yabTaThl IPOBEICHHBIX UCCIICAOBAHUM TIO3BOIWIN pa3paboTarh HaydyHO OOOCHOBAHHBIC MPEIJIOKEHUS 110
YTOYHEHHIO OOIIIEH CXeMBI yIIIie00pa3oBaHusl.

Hayuynast HOBU3HA COCTOUT B BO3MOKHOCTH (DOPMHUPOBAHUSI OTIACHBIX CBOMCTB YTOJBHBIX IIAXTOIIACTOB HE
TOJIEKO Ha CTAJIMX METaMOP(PUUESCKUX TIPEOOPa30BaHUiA, & UX BOSHUKHOBEHHE TCHETHYECCKU CBI3aHO B 3HAYUTEIILHON
CTCTICHW C TPEABIIYIIMMHM MPOIIECCAMH HAKOIUICHWS KCXOJHOTO Marepuana, KOTOPBIA — IOIBEPralics
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TMOCJICIOBATEIIEHOMY TIPEOOPa30BaHUIO Ha TOP(SIHOM, OYpPOyTOILHOM, KAMEHHOYTOIEHOM MITH aHTPAIIUTOBBIX CTAIHSIX
yI1e00pa3oBaHusl.

IMpakTnyeckasi 3HAYUMOCTb. Pe3ynbrarbl TPOBEJCHHBIX aHAJMTHYCCKUX HCCICAOBAHUN MOTYT OBITh
UCTIONIB30BAHBI YISl PEIICHHS Psiia aKTyaJbHBIX HAyYHBIX 3aJiad MO COBEPIICHCTBOBAHWIO HOPMATHBHOW 0a3bl
0e30MacHOro BeJIeHUsI TOPHBIX padoT ¥ IIPEAYNPEKICHHIO aBAPHIHBIX CHTYaLlUH.

KaroueBble ciioBa: y2onbHble wWaxmoniacmsl, ONACHbIE CE0UCMBA; NPOYECCHl, Yereodpazoeanue;, Cmaouu,
HOpMamueHast 6aza; 6e30nacHOCmb,; YCOBEPUEHCMBO8aH e, NPOOLeMbL.

Jas uurupoBanmus: Quiamvesa . H., Illasnenxo A. T, @Duramves M. B., Kpachoepyoos A.B.,
Manxun B. FO. AxtyanbHble MpoOIEMbl MCCIIEI0BaHHS TMPOLECCOB YIeoOpa3oBaHUsT M MPOSBICHUS OMACHBIX
cBoiicTB mraxroruiactoB // Hayunsrii Bectank HUM «Pecmmparop». — 2025. — Ne 2 (62). — C.35-44. EDN
WFEGEW

Objective. Study of coal formation processes for scientific substantiation of forecasting of occurrence and
manifestation of hazardous properties of specific coal seams during mining operations.

Methods. The study is based on modern concepts of coal formation processes. To confirm or establish the
discrepancy between the processes occurring at different stages of coal formation, experimental data from reference
and regulatory documents have been used. Statistical processing of experimental data makes it possible to establish
changes in the elemental composition of organic or combustible mass at different stages of metamorphic
transformations of coal seams.

The results of the conducted studies have made it possible to develop scientifically substantiated proposals for
clarifying the general scheme of coal formation.

The scientific novelty consists in the possibility of hazardous properties formation of coal seams not only at the
stage of metamorphic transformations, and their occurrence is genetically associated, to a large extent, with previous
processes of accumulation of the source material, which has been subjected to successive transformation at the peat,
brown coal, coal or anthracite stages of coal formation.

Practical significance. The results of the conducted analytical studies can be used to solve a number of urgent
scientific issues on improving the regulatory framework for safe mining operations and preventing emergency
situations.

Key words: coal seams; hazardous properties; processes; coal formation, stages, regulatory framework; safety,
improvement, problems.

For citation: Filatieva E. N., Pavlenko A. T., Filatiev M. V., Krasnogrudov A. V., Malkin V. Yu. Actual issues of
studying coal formation processes and the manifestation of hazardous properties of coal seams. Scientific bulletin of
the NII «Respirator», 2025, no. 2 (62), pp. 35-44. EDN WFEGEW
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HCCJIEJIOBAHUE MHOT'O®YHKIIMOHAJIbHOM 3AIIUTHI CIIACATEJIS
C HCITOJIB3OBAHUEM ITOJIMMEPHBIX MATEPUAJIOB
RESEARCH OF MULTIFUNCTIONAL RESCUER
PROTECTION USING POLYMER MATERIALS

Henn. OnpeneneHne OCHOBHBIX 3aBHCHMOCTEH MPH pa3pabOTKE MOIMMEPHBIX MATEPHAIIOB IS 3aIllUTHON
SKUITAPOBKH CTIacaTesieid, a TakKe OI[eHKa MHOTO(DYHKITOHAIBPHOCTH ATHX MaTePHAIOB.

Metoapl. CucteMHbI aHann3 MHPOPMAIOHHBIX HCTOYHUKOB, a TaKKe PE3YJBTaTOB SKCIEPUMEHTAIBHBIX
MCCIICIOBAHUM 3aIUTHBIX CBOWCTB COBPEMEHHBIX MHOTO(YHKIIMOHATIBHBIX MATEPHAIOB.

Pe3yabTaThl. YCTaHOBJIEHBI I CHCTEMATH3UPOBAHBI OCHOBHBIE 3aKOHOMEPHOCTH ISl OTIPEACIICHIS AU THBIX
CBOICTB MaTepHajoB Ha 3Tarle UX pa3pabOTKH 1 U3TOTOBJICHUSL.

Hayuynas HoBu3Ha. BrepBeie 0000meH n pa3paboTaH METOAMYECKUN IMOAXON K OMNPEACICHUIO CBOMCTB
MHOTO(YHKITHOHATBHBIX MAaTEPHAIOB IS CO3aHUS 3allIUTHOW SKUITUPOBKH CIiacaTesei.

IIpakTHyeckass 3HAYMMOCTh. BHenpeHwe yCTaHOBICHHBIX 3aBHCHMOCTEH B IPAKTHKE CO3IaHUS HOBBIX
MaTepuasioB ¢ 3apaHee 3aJJaHHBIMH CBOWCTBAMH MTO3BOJIUT 00ECIIEUUTh HEOOXOMMUMBIN YPOBEHB 3alUThI criacaresei
TpH IPOBEAICHUN aBAPUHHO-CIIACATENBHBIX paboT.

KioueBble ciioBa: 3awummuas SKUNUPOBKA, ABAPULIHO-CRACAMENbHble pAOOmMbl, MHO20(YHKYUOHATbHbLE
MAmepuansl; 3aWUma om OCKOIKOS.

Jna uurupoBanmsi: hapunos A. B., bapunos M. @., Kyuepbaes A. A., Heamos E.B. HccnenoBanue
MHOTO(YHKIIMOHATEHOM 3aIIIUTHI CIIACATENs C HCIIOIb30BaHUEM ITOJIMMEPHBIX Marepuaiios // Hayansrit Bectank HUN
«Pecrmparop». — 2025. — Ne 2 (62). — C. 45-54. — EDN XXDCFB

Objective. Determination of the main dependencies in the development of polymeric materials for protective
equipment for rescuers, as well as an assessment of the multifunctionality of these materials.

Methods. A systematic analysis of literary sources, as well as the results of experiments aimed at studying the
protective properties of modern multifunctional materials.

Results. The main patterns that allow determining the protective properties of materials at the stage of
development and manufacture have been identified and systematized.

Scientific novelty. For the first time, an approach to the selection of properties of multifunctional materials used
to create protective equipment for rescuers is generalized and outlined.

Practical significance. By introducing the presented dependencies into practice, it is possible to create new
materials with predefined properties, which will ensure the necessary level of protection for rescuers during rescue
operations.

Key words: protective equipment; emergency rescue operations, multifunctional materials, protection from
splinters.

For citation: Barinov A. V., Barinov M. V., Kucherbaev A. A., Ivanov E. V. Research of multifunctional rescuer
protection using polymer materials. Scientific bulletin of the NII «Respirator», 2025, no. 2 (62), pp. 45-54.
EDN XXDCFB
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OIIEHKA D®®EKTUBHOCTH 3AILIMTHOM OIEKIBI CITACATEJIEN
MPU BO3JIENCTBAY BHICOKOTEMITEPATYPHBIX ®AKTOPOB
EVALUATION OF RESCUERS PROTECTIVE CLOTHING EFFECTIVENESS WHEN EXPOSED TO
HIGH-TEMPERATURE FACTORS

Henan. UccnenoBanue xapakTepa TEPMHUYECKOTO BO3ACHUCTBHSA Ha cCHacaTessl TEIUIOBOIO IOTOKA PAa3IUYHOU
TUTOTHOCTH ¥ 0OOCHOBaHHE BPEMEHH €r0 NPEOBIBAHNS B PA3TMIHBIX TEMITEPATYPHBIX YCIOBHSX.



Metoguka. AHanu3 u 0000IIEHHE PE3YIBTaTOB TEOPETUUECKUX M OKCIIEPUMEHTAJBHBIX HCCIeJOBAHUN
a¢dexTuBHOCTH 3ammTHOW ofexasl. OOOCHOBaHME HOMEHKIATyphl METONOB HCCICAOBAHMS KOHTaKTHBIX H
OECKOHTaKTHBIX (PH3UKO-XHMHUIECKUX XapaKTePUCTUK TEPMO3AIIUTHBIX TKaHEeW, MPIMEHSIEMBIX JJISI H3TOTOBJICHUS
TEPMOCTOMKOM 3alITUTHON OAEK/IBI CriacaTesei.

Pesyabrarel. [lomydeHb! 3aBUCHMOCTH CTENEHM BO3JAEHWCTBHS TEMJIOBOTO IMOTOKA PA3IMYHON IUIOTHOCTH Ha
KOXKy 4eJloBeKa U c(hopMyIrpoBaHbI TPpeOOBaHH K TEIDIO3AIMUTHON onexze cracarens. OO0CHOBaHBI TIOIXOABI K
MPOTHO3MPOBAHMIO BPEMEHH, KOTOPOE TEOPETUYECKH IOCTATOYHO ISl TOMYYEHHs OXKOTOB BTOPOW CTENEHU B
pe3yasTare BO3EHCTBHSA Ha cliacaTens TeIIOBOTO MOTOKA.

Hayuynass HoBM3HA. YCTaHOBJEHAa 3aBHCHUMOCTb CTEMEHM 3allMILIEHHOCTH MOKapHOTO-Cracarens oT
TETIONPOBOAHOCTH CIIENMAIIFHOTO MaTepHalia 3alUTHON OB, CBOMCTB MaTepHajia Bepxa OTpa)aTh TEeIIOBOE
U3JTyYEHUE U €r0 BOCINIAMEHSAEMOCTH.

[pakrnyeckass 3HauyuMoOcTh. [lodydeHHBIE pe3yiabTaThl IMO3BONWIM  OOOCHOBaTh TpeOOBaHHS K
TEIUIO3AIUUTHON ONEKIE cracaress, HSKCIUIyaTUpyeMOM IpH TEPMHUYECKOM BO3ACHUCTBHM TEIUIOBOTO IOTOKA
Pa3IIYHOM TIOTHOCTH W BPEMEHH TPeObIBaHMS YeNIOBEKa B PA3IMIHBIX TEMIIEPATYPHBIX YCIOBUSX.

KaroueBbie cj10Ba: menio3auummnas 00excoa; mepmooecmpykyis, HONCAPHLIL-CRACAMENb, MENI060U NOMOK,
MepMOCIOUKOCHIb, KOHBEKMUBHBIL HAZPES.

Jnsa wurupoBanus: Jomicenrkos A. @., Mopos T. O. Ouenka 3(h(heKTUBHOCTH 3aIlIUTHON OIEXKIIBI CIIacareliei
TpH BO3/ICHCTBUM BBICOKOTEMITEpaTypHBIX (akropos // Hayunsrii Bectauk HUU «Pectiparopy. — 2025. — Ne 2 (62).
—C. 55-60. EDN PIQHAW

Objective. Study of heat flow thermal impact nature of varying density on a rescuer and time substantiation of
rescuer stay under various temperature conditions.

Methods. Analysis and generalization of theoretical and experimental studies results of the protective clothing
effectiveness. Substantiation of the methods nomenclature for studying contact and non-contact physical and chemical
specifications of thermal protective fabrics used for manufacture of heat-resistant protective clothing for rescuers.

Results. Dependences of heat flow impact degree of different density on human skin have been obtained and
requirements for heat-protective clothing of a rescuer have been formulated. Approaches to predicting the time that is
theoretically sufficient for receiving second-degree burns as a result of heat flow impact on a rescuer have been
substantiated.

Scientific novelty. Dependence has been identified between the protection degree of firefighter-rescuer and
thermal conductivity of protective clothing special material, upper material ability to reflect thermal radiation and its
flammability.

Practical value. The results obtained made it possible to substantiate the heat protective clothing requirements
of a rescuer used under the heat flow thermal influence of different densities and the time of a rescuer 's stay under
different temperature conditions.

Keywords: heat protective clothing,; thermal destruction; firefighter-rescuer; heat flow; heat resistance;
convective heating.

For citation: Dolzhenkov A. F., Moroz T. O. Evaluation of rescuers protective clothing effectiveness when
exposed to high-temperature factors. Scientific bulletin of the NII «Respirator», 2025, no. 2 (62), pp. 55-60.
EDN PIQHAW
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COBEPHIEHCTBOBAHME 3AIIIUTHOI'O ®YTJIAPA INAXTHOT'O CAMOCHACATEJISA
IMPROVING MINE SELF-RESCUER PROTECTIVE CASE


mailto:zoloto-russland@yandex.ru

Hean. OmpeneneHrie MyTe COBEPHICHCTBOBAHUS 3al[UTHOTO (yTIsSpa MIAXTHOTO CaMOCIacareisl B YacTd
SPrOHOMHUYECKHUX U IKCILTyaTallMOHHBIX TIOKa3aTesIeH.

Metoapl. AHaTUTHYECKUE METOIbI UCCIEOBaHMS (DAKTOPOB, HETATHBHO BIMSIONIMX HA 3aIUTHBIA QyTIsp
HIAXTHOTO CaMOCTIACATEIIS.

Pe3yabrarbl. PaccMOTpEHBI 3Talbl COBEPIICHCTBOBAHUS 3aIIUTHBIX (DY TISIPOB IAXTHBIX CAMOCTIACATEIICH.

Hayunas noBu3zHa. [IpoaHam3upoBaHbl TpEOOBAHKS K Gy TSPy MIAXTHOTO CAMOCIIACATENS, K MaTepraliaMm Jyist
€r0 W3TOTOBJICHHS, OTIpe/IeIeHBI Hanboee ePCIeKTHBHBIC 13 HUX.

IpakTHyeckas 3HAYUMOCTB. B pesynsrare aHanm3a OIpeieieHbl HanOoJee MEPCICKTHBHBIE MaTepPHAIbI,
KOTOPBIE MOT'YT OBITh IPUMEHEHBI JUIS H3TOTOBJICHUS (DY T/Isipa IIaXTHOTO CaMOCIacarels.

KiroueBble cjI0Ba: OvixamenvbHulll annapam, cpeocmed UHOUBUOYANbHOU 3auUumvl OpPeaHO8 ObIXAHUSL,
camocnacameny, 3AUUMHbIN QYMIAD.

s mutupoanusi: 36opwux JI. A., [Inemeneyxuii P. C., ®panyes B. M. CoBEpILICHCTBOBAHUE 3AI[UTHOTO
(ymspa maxtHOro camocnacarens // Hayansrit Bectank HUU «Pecrmparopy. — 2025. — Ne 2 (62). — C. 61-67.
EDN XMGMIM

Objective: Identify the ways to improve mine self-rescuer protective case in terms of ergonomic and operational
indicators.

Methods. Analytical methods for studying factors that negatively affect mine self-rescuer protective case.

Results. Stages of improving the protective cases of mine self-rescuers have been considered.

Scientific novelty. It has been established that mine self-rescuer protective case, as the main Respiratory system
protective device for underground accidents, must be rigid and resistant to significant mechanical impacts and
preferably made of corrosion-resistant, impact-resistant materials.

Practical significance. As a result of the study, the most promising materials for application in mine self-rescuer
case have been identified.

Key words: breathing apparatus, respiratory system protective device, self-rescuer, protective case.

For citation: Zborshchik L. A., Pletenetskiy R. S., Frantsev V. I. Improving mine self-rescuer protective case.
Scientific bulletin of the NII «Respiratory, 2025, no. 2 (62), pp. 61-67. EDN XMGMIM
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BJIMSIHUE JIOBOBbIX ADPOJUHAMMWYECKHUX COITPOTUBJIEHUI
HA BE3OIIACHOCTD I'OPHBIX ITPEJINTPUATHIA
THE IMPACT OF SHOCK AERODYNAMIC RESISTANCE
ON THE SAFETY OF MINE

Henp padorsl. Onpenenenue 1000BOTO a3pOJMHAMUYECKOTO CONPOTUBIICHUSI, 00YCIIOBICHHOTO ABMKYLIMCS
CaMOXOITHBIM TOpPHBIM O0OOpYyIOBaHWEM, JUII OOOCHOBAaHHS YBEIWYCHHUS JIOTIONHHUTEIBHON JENPECcCHU TpU
niepepaciipe/ieNIeHiy BO3AYIIHBIX TIOTOKOB.

Mertoapl. AHamUTHYECKUE HCCICIOBAHHS MApaMETPOB MPOBETPUBAHMS TOPHBIX HPEANPUSITHI C y4eToM
A3POJMHAMHYECKUX COTIPOTHBIICHHI TOPHOIIIAXTHOTO 0OOPY/IOBAHHSL.

Pesyabrarbl. [lpemiokena Meroquka onpeneneHus kod(uimeHTa J1000BOTO  a’spOIHMHAMHYECKOTO
CONPOTHUBJICHUS, IPUBEIICH ITPUMEP BIUSIHUS JIOOOBOTO a3pOAMHAMHYECKOTO CONPOTUBIICHHUS HA TIepepacipeiesiecHIe
BO3JIYIIHBIX TIOTOKOB M YBEJIMYCHHUE JOTOMHUTEIHHOM AENpecchy, 00yCIOBICHHOH JTOOOBBIM a3pOIMHAMHYECKAM
COTIPOTHBIICHHEM.

Hayunas HoBu3Ha. BriepBrie npemioxkeHo K JIOOOBBIM a3pOIMHAMUYECKUM COMPOTUBIIEHHUSM OTHOCHTH TOJBKO
JBIDKYIHECS] OOBEKTHI B TOPHBIX BBIPAOOTKAX NPEINPUSITHI.


mailto:d.fedorov@vgsch.mchs.gov.ru

IpakTuyeckas 3HAYUMOCTD. [loTydeHHBIC pe3yabsTaThl MOTYT OBITh HCIIOJIL30BAHEI IS aHAIU3a COCTOSHUS
IIAXTHOM BCHTHJISIIMOHHOM CETH, TIOBBIINICHWS TOYHOCTH PACYETOB PEKHUMOB IMPOBETPUBAHHS, YTO TIO3BOJIUT
TIOBBICUTH OOIIHI YpOBEHB 0€301MacHOCTH 1 3()(EKTUBHOCTH BEJICHHUS TOPHBIX padoT.

KunroueBble cinoBa: waxma, 100060e azpoouHamuueckoe conpomusieHue; nposempusanie; 6e3onacHocmy,
IKCHEPUMEHT, MEMOOUKAL.

Jast uurupoBanus: @edopos /]. A. Bausiane 1000BBIX a3pOIHHAMIYECKUX COITPOTHBIICHUI Ha 0€30IacCHOCTh
ropHbIX npeanpusataii / Hayunsiii Bectank HUW «Pecrmparopy. —2025. — Ne 2 (62). — C. 68-75. EDN YVGFEA

Objective. Determination of frontal aerodynamic drag caused by moving self-propelled mining equipment.

Methods. Analytical studies of the ventilation parameters of mining enterprises, taking into account the
aerodynamic resistances of mining equipment.

Results. The procedure for determining the coefficient of frontal aerodynamic drag is proposed, and an example
of the effect of frontal aerodynamic drag on the redistribution of air flows and an increase in additional depression
caused by frontal aerodynamic drag is given.

Scientific novelty. For the first time, it is proposed to classify only moving objects in mine workings as frontal
aerodynamic resistance.

Practical significance. The results obtained can be used to analyze the condition of the mine ventilation network,
improve the accuracy of ventilation calculations, which will improve the overall level of safety and efficiency of
mining operations.

Key words: mine; frontal aerodynamic resistance; ventilation; safety, experiment, technique.

For citation: Fedorov D. A. The impact of shock aerodynamic resistance on the safety of mine. Scientific bulletin
of the NII «Respiratory, 2025, no. 2 (62), pp. 68-75. EDN YVGFEA
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OLIEHKA ITPO®ECCHUOHAJIBHOI'O PUCKA T'OPHOCITIACATEJISI ITPU PABPABOTKE
MEPOIIPUSTUM IVIAHA JIUKBUJALIMU ABAPUIA
ASSESSMENT OF MINE RESCUERS OCCUPATIONAL HAZARDS WHEN DEVELOPING
EMERGENCY RESPONSE PLAN MEASURES

Heab. OOOCHOBaHHE METOAMYECKOTO MOAX0Aa K pa3pabOoTKe MEPONPHATHH MO OOECIIEYEHHI0 Oe30MacHOCTH
BEJICHNS aBApHITHO-CTIacaTeIbHBIX Pad0T Ha OCHOBE OLIEHKH MPO(ECCHOHAIFHOTO PHCKa TOPHOCTIACATEIS.

MeTtonbl. AHanm3, 0000IIEeHNE W CHCTEMaTh3alysl MaTepHalIOB 10 aHAJIN3y OMACHOCTEW M OIEHKE PHCKa,
KOJINYECTBEHHBIN M KAYECTBEHHBIN METO/.

PesyabTarbl. O0OCHOBaH METONMYECKUI TMOMXON K OIEHKEe NPO(PECCHOHAIBHOTO PHCKa TPH pa3paboTke
MEpOTPUATHH TUIaHA JIMKBUIAIMN aBAPHA HAa YTOIBHBIX IIaXTax.

Hayuynasi HoBu3Ha. BriepBble pa3paOoTaHbl ajJropuTMBbl aHajiu3a M OLEHKH MPO(eccCHOHaIbHOIO PUCKa MPH
pa3paboTKe MEPONPUSATHIA TUIAHA JIMKBHU/IAIIMN aBAPHIA HA YTONBHBIX IIAXTaX.

IIpakTuyeckass 3HAYMMOCTh. [IpeANOKEeHHBIH METOAMYECKUI TONXOA W pa3pabOTaHHBIE aJITOPUTMBI
MO3BOJISIIOT OLIEHUTH TMPO(eCCHOHATBbHBI PHCK TOpHOCTAcaTeNsi Ha CTagud pa3pabOTKM MEpONpUSTUH TUlaHa
JIMKBUAITAH aBapUH.

KaroueBble ciioBa: nian auxeuoayuu agapuil, Meponpusimusl; NpoQecCUOHATbHBIL PUCK; 20PHOCNACAMENb,
AN2OPUMMbL AHAU3A U OYEHKA PUCKA.

Jna uutupoBanusi: Mamaes B. B., Hsanenxo A. @., Myxun II. E. OueHka mnpo()eCCHOHAILHOTO PHCKA
ropHOCIacareJii Ipd pa3paboTKe MEPONPHUATHH IIaHa JuKBumanmu aBapuid // Hayuseni Becthuk HWM
«Pecrmparopy. —2025. — Ne 2 (62). — C. 76-83. — EDN XGJPOB
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Objective. Substantiate methodological approach to the development of measures to ensure the emergency rescue
operations safety based on mine rescuer occupational risk assessment.

Methods. Analysis, generalization and systematization of materials on hazard analysis and risk assessment,
quantitative and qualitative method.

Results. Methodological approach to assessing occupational risk when developing measures for the emergency
response plan measures in coal mines has been substantiated.

Scientific novelty. For the first time, algorithms for analyzing and assessing professional risk have been
developed when developing measures for emergency response plan in coal mines.

Practical value. The proposed methodological approach and developed algorithms allow assessing mine rescuer
occupational risk at the stage of developing measures for emergency response plan.

Keywords: emergency response plan; measures; occupational risk; mine rescuer; risk analysis algorithms and
assessment.

For citation: Mamayev V. V., Ivanenko A. F., Mukhin P. E. Assessment of mine rescuers occupational hazards
when developing emergency response plan measures. Scientific bulletin of the NII «Respiratory, 2025, no. 2 (62),
pp. 76-83. EDN XGJPOB

Enena Heanoena /loopaxosa, nayy. comp.; e-mail: respirator@mail.dnmchs.ru
DedepanvHoe 20cydapcmeenHoe KazeHHoe YupescoeHue
«Hayuno-uccredosamenvcruii uncmumym «Pecnupamopy MYC Poccuuy
283048, Homneyx, yn. Apmema, 157. Ten.: +7 (856) 332-78-44

Elena Ivanovna Dobryakova, Researcher, e-mail: respirator@mail.dnmchs.ru
Federal State Institution « The Scientific Research Institute «Respiratory EMERCOM of Russiay
283048, Donetsk, Artyoma St., 157, Phone: +7 (856) 332-78-44

OBOCHOBAHHUE HEJIECOOBPASHOCTH ITPUMEHEHUA HABUTAIIMOHHBIX CUCTEM
ITPU BBIHY KJIEHHOU 3BAKYALIUN
FEASIBILITY OF NAVIGATION SYSTEMS APPLICATION DURING EMERGENCY EVACUATION

Hens. O60ocHOBaHME 11€71€CO00PAa3HOCTH MIPUMEHEHHS HABUT'ALIMOHHBIX CHCTEM IIPU BBIHYKIECHHOW 3BaKyaliiu
B 30aHHUAX C MACCOBBIM ITPEOBIBAHUEM JIFONEH.

MeTtoanka. AHaIMTHYECKUE WCCIENOBAHUS MOJIENM Tpoliecca O0ECIeUeHUs] BBIHYKIACHHON OSBaKyalliH C
TIOMOIIIBI0 HABUTAIIMOHHBIX CUCTEM B 3/IaHHSAX U CUCTEM OIOBEIEHMS U YIIPABJICHHUS dBaKyalleH.

Pesyabrarbl. Cucremarn3upoBana nHGpoOpManus 0 NPUHOMIAX PaOOThl HABUIALMOHHBIX CHCTEM ISl 31aHUM.
BeimonHeHa olieHka 1e1ec000pa3HOCTH MPUMEHEHUs] HABUTAIMOHHBIX CUCTEM TIPU BBIHYXKJICHHOW 3BaKyalid H
CTETEeHH BIIMSHHS HABUTAIIMOHHBIX CHCTEM Ha MPOIIECC BBHIHYKACHHOM 3BaKyalliu.

Hayuynas HoBHM3Ha. Paszpaborana mozmens mporecca oOecriedeHHs] BBIHYKIECHHOM 3BaKyallid C ITOMOILIBIO
HABUTAlIMOHHBIX CHUCTEM B 3/IaHUSIX C MAcCOBBIM NPEOBIBAHWEM JIFONEH M CHCTEM OIOBEIICHWS M YIPABICHUSI
3BaKyallMel ¢ y4eTOM IICUXO3MOLMOHAILHOIO COCTOSIHUS YEJIOBEKA.

IIpakTHyeckasi 3HAYMMOCTb. VccnenoBaHus 1eIeco00pa3sHOCTH NMPUMEHEHHsS HABHTALMOHHBIX CHCTEM B
30aHUM TIPU BBIHY)KACHHOM 3BaKyallMd M COJCIHCTBHE €€ BHEIAPEHUIO Ha 3aKOHOJATEIBHOM YPOBHE IO3BOJIUT
TIOBBICUTh YPOBEHb O€30ITaCHOCTH JIFOJIEH B MECTAX MX MAaCCOBOTO MPEOBIBAHUSL.

KnroueBble cioBa: nooicapnas 0Oe30nacHocmv, 36aKyayus, NOSUYUOHUPOBAHUE, MECHOPACNONONCEHUE;
HCUXOIMOYUOHATLHOE COCOSTHUE.

Jnst uurupoBanust: Joopsaxosa E. F. ObocHoBaHuME 11€71€CO00pa3HOCTH NPUMEHEHNS! HABUTALIMOHHBIX CUCTEM
NpH BBIHYXJIeHHOH 3Bakyaruu // Hayunerii Becthuk HUW «Pecrmparopy». — 2025. — Ne 2 (62). — C. 84-93. —
EDN TTJNHN

Objective. Justify the feasibility of navigation systems application during forced evacuation in buildings with
large number of people.

Methodology. Analytical research of the process model of providing emergency evacuation using navigation
systems and warning and evacuation control systems in buildings.

Results. The information on the principles of navigation systems operation for buildings has been systematized.
The feasibility of navigation systems application during emergency evacuation and the degree of navigation systems
influence on the emergency evacuation process has been assessed.



Scientific novelty. The process model of ensuring emergency evacuation using navigation systems in buildings
with a large number of people and warning and evacuation control systems has been developed, taking into account
the psycho-emotional state of a person.

Practical significance. Research of feasibility of navigation systems application in buildings during emergency
evacuation and promoting its implementation at the legislative level will improve the safety level in places with large
number of people.

Keywords: fire safety, evacuation; positioning; location; psycho-emotional state.
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METO/JUKA PACYETA YUCJEHHOCTH U OIITUMAJIBHON PACCTAHOBKH YJIEHOB
BCIIOMOTI'ATEJIBHBIX 'OPHOCIHACATEJIBHBIX KOMAH/ J1JIA YTI'OJIBHBIX INAXT
METHODOLOGY FOR CALCULATING THE NUMBER AND OPTIMAL PLACEMENT OF

MEMBERS OF THE AUXILIARY MINE RESCUE TEAMS FOR COAL MINES

Hens padorel. [lopbiieHne 0e30nmacHOCTH U 3()PEKTHUBHOrO BBIMOJHEHHUS PadOT IO JIOKAIU3AIUH U
JUKBUJALMM aBapuil WIEHaMHM BCIOMOTAaTElIbHBIX TIOpPHOCHACATENbHBIX KOMaHJ Ha OCHOBE HAay4HOI'O
000CHOBaHUS UX YUCICHHOCTH U ONTUMAaIbHOM PaCCTAHOBKH B IIAXTE.

Metoabl. AHATUTHYECKHE HCCIIEIOBAaHMS TOTOBHOCTH YTOJBHBIX MIAXT K MPOTHBOABAPUITHON 3alllUTE C
y4eTOM TaKTHKH BEJEHHs TOpHOCTAacaTeIbHBIX paboT Ha YTOJBHBIX IIAaXTaX.

Pesyabrarbl.  Paspaborana  merommka — pacyéra  YHCICHHOCTHM  YJIEHOB  BCIOMOTAaTEIbHBIX
TOpHOCTIAcaTeIbHBIX KOMaH/ Ha YTOJNBHBIX IIaXTaX C YYETOM MX OCHOBHOW MPOQecCHH U MPEIOKEH MOPSIOK
UX PacCTaHOBKH.

Hayuynas HoBu3Ha. Briepsble HayyHO 000CHOBAHBI YHCICHHOCTh U PACCTAHOBKA YWIEHOB BCIIOMOTaTEIbHBIX
TFOpPHOCTIACaTelIbHbIX KOMaHJ C Y4YeToM HX mpodeccuii M JODKHOCTHBIX OOS3aHHOCTEH, TpeOOBaHMI
JIEHCTBYIONIMX HOPMATHUBHBIX JTOKYMEHTOB JJIS BBIIIOJHEHUS MPEBEHTUBHBIX MEp MO JIOKaJH3alu |
JMKBUIALNN aBapuil B IIaXTe, a TAK)KE YCTPAHEHUS UX MOCIIECICTBHH.

IpakTnyeckas 3HaunmMocTh. CoriacHo pacderam IO JJAHHOH METOJHMKE BO BCEX HamOoJiee OMacHBIX
MecTax OyAyT HaXOJIUThCS WICHBI BCIOMOTATEIBHBIX TOPHOCIIACATEIBHBIX KOMaH][ B KOJIMYECTBE, IOCTATOUHOM
JUTSI TIPOBE/ICHUS IPEBEHTUBHBIX MEPOTIPHUATHI 10 JIOKATH3AINH 1 JINKBUIAIIUHN TIOCIEICTBUI aBapHid, a TaKkKe
OKa3aHus MEPBOI MOMOIIH [TOCTPaAABIINM.

KaoueBble ciaoBa: waxma; ecopHocnacamenvhHoe 0en0; 6CHOMO2AMENbHbIe 2OPHOCIACAMENbHbIE
KOMAHObL; YUCTIEHHOCMb, PACCIMAHOBKA; MEMOOUKA.

Jnst uurupoBanusi: Pyoenxo B. A. Meronnka pacyéra YMCIEHHOCTH M ONTHUMAJIBHOW PAacCTaHOBKH UJICHOB
BCIIOMOTaTeNIbHBIX TOPHOCTIACATENIFHBIX KOMaH/ I yrofbHbIX maxt // Hayunsiit Bectiuk HUM «Pecrnimparopy». —
2025.—Ne 2 (62). — C. 94-100. - EDN NVWTZG

Objective. Development of a procedure for accounting for the placement of members of the auxiliary mine
rescue teams and calculating their number for coal mines.

Methods. Analytical studies of the readiness of coal mines for emergency protection, taking into account
the tactics of mining rescue operations in coal mines.
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Results. The procedure for accounting for the placement of members of the VGK in coal mines is proposed
and the methodology for calculating the number of members of the VGK is given, taking into account their main
profession.

Scientific novelty. When calculating the number, the professions and job responsibilities of the members of
the VGK are taken into account, which make it possible to safely and effectively carry out actions to localize and
eliminate accidents at the mine.

Practical value. According to calculations based on this methodology, in all the most dangerous places there
will be enough members of the Supreme Command to carry out preventive measures to localize and eliminate
the consequences of accidents, as well as provide first aid to victims.

Keywords: mine; mining rescue; auxiliary mining rescue formations; number; arrangement; methodology.
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K BOITPOCY OLNEHKH 2OPEKTUBHOCTHU
TEXHUYECKHUX CPEACTB IOUCKA ITIOCTPAJJABLINX
ON THE QUESTION OF ASSESSING THE EFFECTIVENESS
OF TECHNICAL MEANS FOR SEARCHING VICTIMS

Henw. IloBbnuenne 3pQPEeKTHBHOCTH TEXHUYECKHX CPEIACTB JUIS TOWCKA ITOCTP3JABIIMX B YCIOBHSIX
Ype3BBIYAHHBIX CUTYAITHIA, CBI3aHHBIX C PA3PYILICHUSIMHE 3IaHUN U COOPYKEHUI.

Mertoap!. [IpuMeHeH KOMIUIEKCHBIA METO MCCIIEIOBaHus], BKITIOUAIOLIMI aHaAIN3 JINTEPaTyPHBIX NCTOYHUKOB,
TIPOBEJIEH JIETATBHBIN 0030p COBPEMEHHBIX TEXHMYECKHUX CPEICTB IMMONCKA, BKITIOYAsi aKyCTUIECKHUE, TETNIOBU3NOHHBIE
Y Pa/IMOJIOKAIIMOHHBIE CUCTEMBI, IPUMEHSIEMBIE B YCJIOBHSX UYPE3BbIUYAMHBIX CUTYaIIMH.

Pesyabrarel. [IprMeneHne KOMIJIEKCHOTO TIOKa3aresis ITO3BOJISIET BHEIPEHUE B IPAKTHUYECKYIO JEATENbHOCTh
NPOBEJICHIE MHOTOKPUTEPUAITBHOTO U CUCTEMHOTO aHanm3a d(P(PEKTUBHOCTH TEXHUYECKUX CPEICTB JIIS TIOMCKA U
OOHAPY)KEHUsI TIOCTPAJIABIHX B YCIOBHUSX UPE3BBHIUYAMHBIX CHTYAIUH, CBI3aHHBIX ¢ MacIITaOHBIMU pa3pyIICHUSIMA
3aHUN U COOPY>KEHHUH.

Hayuynas HoBu3HA. MeTOIOIOTHS TO3BONISET CUCTEMATU3HPOBATh TEXHUUECKHUE XapaKTEPUCTHKHY, TPeOyroIHe
WX ONTHMH3AIAH JTsl TOMCKOBOTO 00OPY/IOBAHHUSL.

IIpakTHyeckasi 3HAYUMOCTbD. [IpeicTaBneHHbIE MPAaKTHYECKHE PEKOMEHAAIIMN MOT'YT OBITh TIOJIE3HBI C TOUYKH
3peHuss oOecrieyeHHs] BBICOKOH TOTOBHOCTH AaBapUIHO-CIIACaTeNIbHBIX CIYyXO K BBIIOJIHEHHIO 3a7ad 0
MpeTHa3HAuYEeHHIO.

KuaroueBble ciioBa: nouckogo-cnacamenvivle pabomol, npubopbl HOUCKA NOCMPAOABUIUX, IPHEeKMUEHOCb,
akycmuyeckue npubopvl;, Onmudeckue npudopvl, paouOIOKAYUOHHbIE HPUbOpLI, MOoOerb  IpghexkmusHocmu
MEXHUYECKUX Cpeocma NoUCKa HOCMpaoasuiux.

s nurapoBanus: Becenos A. B., Haevioos P. M., Kysbmun A. B. K Bompocy oueHkr 3()(heKTUBHOCTH
TEXHUUECKUX CPeICTB moucka nocrpaaaBmux // Hayunsiii Bectauk HUW «Pecrparop». — 2025. — Ne 2 (62). —
C. 101-106. — EDN MXEZSQ



Objective. Improving the efficiency of technical means for searching for victims in emergency situations
associated with the destruction of buildings and structures.

Methods. A comprehensive research method is applied, including the analysis of literary sources, a detailed
review of modern technical search tools, including acoustic, thermal imaging and radar systems used in emergency
situations.

Results. The use of a complex indicator allows the introduction into practice of conducting a multi-criteria and
systematic analysis of the effectiveness of technical means used to search for and detect victims in emergency
situations associated with large-scale destruction of buildings and structures.

Scientific novelty. The methodology allows you to systematize the technical characteristics that require
optimization in the technical characteristics of search equipment.

Practical value. The presented practical recommendations can be useful from the point of view of ensuring high
readiness of emergency services to perform tasks as intended.

Keywords: search and rescue operations; victim search devices, efficiency, acoustic devices, optical devices;
radar devices, model of efficiency of technical means of victim search.
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