HAYYHBIV BECTHUK HUU «PECITUPATOP». — 2023. — Ne 4(60)
SCIENTIFIC BULLETIN OF THE NII «cRESPIRATOR»

Koncmanmun Hukonaeeuu Jlabunckuit, 0-p mexu. HayK, Ooyenm,

e-mail: science.donntu@mail.ru

DedepanvHoe 20cyoapcmeenHoe 0100JcemHoe  00paA308aAMENbHOE  YUPENCOeHUe — BbLCULe2O
0bpazosanus «/JoneyKutli HAYUOHATLHBIN MEXHUUECKUL YHUBEPCUTNEM »

283001, /loneyx, yn. Apmema, 58. Ten.: +7 (949) 303-61-83

Eeszenun Anexcanoposuu I'onosuenko, kano. mexu. nayk, Hay. omo.; e-mail: ennio_80@mail.ru;
Banepuit Braoumuposuu Mamaes, 0-p mexu. HayK, 3amecmumeinb HA4AIbHUKA

(no nayunou pabome),; e-mail: respirator@80mchs.gov.ru

DedepanvbHoe 20Cy0apCcmeeHHoe Ka3eHHoe YUpetcoeHue

«Hayuno-uccredosamenvcxuti uncmumym « Pecnupamopy MYC Poccuuy

283048, Honeuyx, yn. Apmema, 157. Ten.: +7 (856) 332-78-83; +7 (949) 340-97-96

Cmanucnae Anexcanoposuu Kanakumn, 0-p mexu. nayx, npogh.,; e-mail: yglenit@gmail.com
DedepanvHoe 2ocyoapcmeeHHoe 0100icemHoe 00pa308amebHoe yupencoeHue

svicule2o 0bpazosanus «/{oHeyKull HAYUOHATbHBIU MEXHUYECKUL YHUBEPCUMEN )

283001, Honeuyx, yn. Apmema, 58. Ten.: +7 (949) 399-14-71

Konstantin Nikolayevich Labinskiy, Dr. Sci. (Tech.), associate professor;

e-mail: science.donntu@mail.ru

Federal State Budget Educational Institution of Higher Education

«Donetsk national technical university»

283001, Donetsk, 58, ulitsa Artyoma. Phone: +7 (949) 303-61-83

Yevgeny Aleksandrovich Golovchenko, Cand. Sci. (Tech.), head of department;

e-mail: ennio_80@mail.ru;

Valery Vladimirovich Mamayev, Dr. Sci. (Tech.), deputy director (on science);

e-mail: respirator@80mchs.gov.ru

Federal State Institution “The Scientific Research Institute “Respirator” EMERCOM of Russia”
283048, Donetsk, 157, ulitsa Artyoma. Phones: +7 (856) 332-78-83; +7 (949) 340-97-96
Stanislav Aleksandrovich Kalyakin, Dr. Sci. (Tech.), professor; e-mail: yglenit@gmail.com
Federal State Budget Educational Institution of Higher Education

«Donetsk national technical university»

283001, Donetsk, 58, ulitsa Artyoma. Phone: +7 (949) 399-14-71

JABUCUMOCTb TEMIIEPATYPbI CAMOBOCIIVIAMEHEHHUA YI'OJBHOI'O
ADPO30JI51 OT XUMHUYECKOM AKTUBHOCTH MOBEPXHOCTH IbLJINA
RELATIONSHIP BETWEEN SPONTANEOUS COMBUSTION TEMPERATURE
OF COAL AEROSOL AND CHEMICAL ACTIVITY OF DUST SURFACE

Iesab. YCcTaHOBUTH 3aBUCUMOCTHh TEMIIEPATYPhl CAMOBOCILUIAMEHEHHS HAHOYACTHI] YTOJbHOU
MUK OT KPUTHUYECKOM KOHCTAHTBI CKOPOCTH OKHCJIEHUS JJIsI OLUEHKU OIACHOCTH Pa3BUTHUS
IIpoliecca CaMOBO3TOpaHUsl.

Metoabl. DKCHEpUMEHTAIbHBIE U AHAIUTUYECKHE HCCIIEIOBAHUS KPUTUYECKONM KOHCTAHTHI
CKOpPOCTH OKHCIJIEHUSI M CTETIEHU BOCIIJIAMEHEHUSI U CaMOBOCIIJIAMEHEHUS HAHOYACTHUI] YTOJIbHOU
MBUTH Pa3IMYHBIX [axToruiactoB JJonbacca.

Pe3yabTaTsl. [IpoBeneHHbIC UCCIENOBaHMS TTOKA3aJIA, YTO OOJBINAS YACTh YTOJIBHBIX TUIACTOB
o0pa3yeT yroJibHyl0 MbUIb, XUMUYECKasi aKTUBHOCTh KOTOPOH CYIIECTBEHHO BBIIIE, YEM YIJIS B
MacCHBE. YCTaHOBJIEHbI 3aBUCUMOCTH TEMIIEpaTypbl BOCIUIAMEHEHHS U CaMOBOCILJIAMEHEHUS
YTOJIbHOM MBUTH OT KPUTUYECKOW KOHCTAHTHI CKOPOCTH OKUCIICHHS U pa3Mepa (pakiiuy yroabHOU
IBLIN.
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Hayuynasi HoBu3Ha. BmepBeie ans (pakuuii HaHOYACTUI[ YTOJIBHOM MBI YCTAHOBJIICHBI
3aBHCHUMOCTH TEMIIEpaTyphbl BOCILIAMEHEHHS] U CaMOBOCIUIAMEHEHHS OT KOHCTaHTbl CKOPOCTHU
OKHCJICHUs. 3aBUCHUMOCTH TOKAa3bIBAIOT CYIIECTBEHHOE BIMAHHE XUMHUYECKON aKTUBHOCTH Ha
M0’KapPOB3PHIBOOIIACHOCTD YTOJILHOM IBLITH.

I[IpakTuyeckass 3HAYUMOCTH. [lOTydeHHBIE pPE3yNbTaThl CIEAYET YUUTHIBATH MJI OIEHKHU
OMACHOCTH pPAa3BUTHUS TPOIlEcca CaMOBO3TOpaHUsI B CIyyasX, €ClId BO3MOKHO 0OpazoBaHue
CKOIUICHUH YTOJBHOW WBUIM TPU BEICHUU TOPHBIX pPa0OT. YCTAaHOBJICHHBIE 3aBHUCHMOCTHU
TEMIEPaTypbl BOCIJIAMEHEHHMSI M CaMOBOCIJIAMEHEHMsSI YAaCTHI[ YTOJIbHON MBLIM IO3BOJSIOT
MOBBICUTH TOYHOCTb OLICHKHU MOKaPOB3PHIBOOIIACHBIX CBOMCTB HAHOPA3MEPHBIX YACTHUIL YTOJIbHON
MBLUTY U IOKapHYI0 0€30MaCHOCTh BEJIEHUS TOPHBIX padoT.

KuroueBrble ciioBa: camososzopanue y2is; Xumuiueckas akmueHOCmby Y2iis, CKONIeHUs Y20IbHOU
nbLIU,  Y2O0lb; HAHOYACMUYA, NONCAPOB3PLIBOONACHOCIb, MeMNepamypa 80CHIAMEHeHUs,
memnepamypa camo8OCNIaMEHEHUSL.

HMasi murupoBanusi: Jlabunckuti K. H., T'onosuenxko E. A., Mamaes B. B., Kanaxkun C. A.
3aBUCHUMOCTh TEMIEPaTypbl CAaMOBOCIUIAMEHEHHUS YTOJIBHOIO a’po30isl OT XUMHYECKOH
AKTUBHOCTH noBepxHocTu nbuin // Hayunsiii Bectauk HUU «Pecniupatopy. — 2023. — Ne 4(60). —
C. 7-16. EDN AOHXUIL.

Objective. To determine how the coal dust nanoparticles spontaneous combustion temperature
depends on the critical oxidation rate constant in order to assess the hazard of spontaneous
combustion process development.

Methods. Experimental and analytical studies of the critical oxidation rate constant and the levels
of combustion and spontaneous combustion of coal dust nanoparticles taken from different coal
seams of the Donets coalfields.

Results. The conducted studies showed that the larger part of the coal seams form the coal dust
which chemical activity exceeds the one of the coals in the massif. The relationships between the
coal dust combustion and spontaneous combustion temperature, the critical oxidation rate constant
and the coal dust faction size were determined.

Scientific novelty. For the first time ever the relationships between the combustion and
spontaneous combustion temperature and the oxidation rate constant were established for the coal
dust nanoparticles. The relationships demonstrate the significant effect of the chemical activity on
the fire and explosion hazard of coal dust.

Practical value. The derived results should be considered in the assessment of the hazard of
spontaneous combustion development in cases where there is a possibility of coal dust
accumulations formation during conduction of mining works. The established relationships of the
combustion and spontaneous combustion temperature of coal dust make it possible to increase the
accuracy of assessing the fire and explosion hazard properties of the coal dust nanoparticles and
the fire safety of the mining works.

Keywords: coal spontaneous combustion; coal chemical activity; coal dust accumulations; coal;
nanoparticle; fire and explosion hazard; combustion temperature; spontaneous combustion
temperature.

Citation: Labinskiy K. N., Golovchenko Ye. A., Mamayev V. V., Kalyakin S. A. Zavisimost
temperatury samovosplameneniya ugolnogo aerozolya ot khimicheskoy aktivnosti poverkhnosti
pyli [Relationship between spontaneous combustion temperature of coal aerosol and chemical
activity of dust surface]. Nauchnyy vestnik NII “Respirator”, 2023, no. 4(60), pp. 7-16.
EDN AOHXUI.
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WCCJIEJOBAHUE IPOIECCA MACCOINEPEHOCA B I'OPHOM BBIPABOTKE
INAXTBI TP SK30I'EHHOM I1OKAPE

STUDY OF THE MASS TRANSFER PROCESS IN A MINE WORKING UNDER
FREELY BURNING FIRE

Hean. MccnenoBanue mpoiecca MacConepeHoca B rTOPHON BBIPAOOTKE MIAXTHI MPU HK30TEHHOM
MoKape M YCTaHOBJICHHE 3aBUCHUMOCTEH CKOPOCTH PACIpPOCTPAHEHHUsI MOKAPHBIX Ta30B s
CTaIlMOHAPHBIX [IPOLIECCOB MACCONEPEHOCA B 3aBUCUMOCTH OT YCIIOBUM IPOBETPUBAHUS C YIETOM
COBOKYITHOTO BJIMSIHHSI Pa3UYHBIX TOPHOTEXHUYECKUX YCIOBUH s pa3paboTKu MeToja
IIPOrHO3a ra30BOM JMHAMMKHU B TOPHBIX BBIPA0OTKAX IMPH MOXKape.

Metoabl. Hcnonb3oBaH KOMIUIEKCHBIM METOJl MCCIIEJOBAaHUsS, BKIIOYAIOUIMHA HAY4YHO-
TEXHUYECKUN aHAJIU3 JIUTEPATYPHBIX UCTOYHUKOB U IIPOBEJCHUE TEOPETUUECKUX UCCIIEOBAHUMI.
BrimonHeHO MareMaTH4eckoe MOJAETUPOBAaHUE C HCIOJIb30BaHUEM (DyHIaMEHTaIbHBIX 3aKOHOB
MaccolepeHoca, TeOpuH AudPepeHnanbHbIX YPAaBHEHUH U YUCIIEHHBIX METOJIOB UX PELICHMUS,
METO/I0B MaTeMaTU4YEeCKON CTaTUCTUKU JUIsl 00pabOTKU pe3yabTaToB uccieaoBanuii. O0paboTka
Pe3yJIbTaTOB UCCIIEIOBAHUN OCYIIECTBIISIACh C UCIOJIB30BaHUEM NPUKIIATHBIX KOMIBIOTEPHBIX
nporpamm: Microsoft Office, Mathcad, MatLab u Origin.

PesyabTaTsl. Pazpaborana maremarudeckass MoOJelb MpOIEcca MacCONEepeHoca B aBapUHHBIX
ydacTKax INaxT, IO3BOJISAIOIIAs IIOJIydaTb YMCIEHHBIM METOJOM JOCTOBEPHBIE JAaHHBIE O
CTAllMOHApHBIX MpoIleccax IepeHoca Ta30B B TOPHBIX BbIPa0OTKaX € HCTOYHUKAMU
ra30BBIJIEJICHUS [IPH N10XKaApax.

Hayunass HoBM3HA. Y CTaHOBIIEHBI 3aBUCUMOCTH CKOPOCTH PAacHpOCTPAHEHUs MOKAPHBIX Ira3oB,
OTpeNieNAIoIuX 00CTAaHOBKY B TOPHOM BBIpAaOOTKE M HCHOJIb3YEMBIX Ul OMHCAHMs Ipolecca
MaccollepeHoca B paMKax MaTeMaTHMYecKOH MOJENIH, C YYEeTOM YCIOBUN IpPOBETPUBAHUSA,
reOMETPUUECKUX Pa3MepOB BbIPAOOTKHU, KO3(PPHUIIMEHTOB MaccoNepeHoca, HATNYHUS HCTOYHUKOB
ra3oBBIJICICHNS B YCIOBHIX MOXapa, YTO MO3BOJIMIO JTOTIOJIHUTH UCIIOJIb3YEMbIE paHEe METObI
IPOTHO3a 3ara30BaHus BEIPAOOTOK IIAXT MIPU aBapUsX.

IIpakTuyeckass 3HAYMMOCTD. [Ipe1yIOKEHHBIN METO/T MPOTHO3a CKOPOCTH 3ara30BaHMS TOPHBIX
BbIpaOOTOK NpH BO3HMKHOBEHHM oOuara moxapa MOKeT OBbITb HCIOJb30BaH INpH pa3padoTke
HOPMAaTUBHBIX M METOAMYECKUX JOKYMEHTOB [UIsi NIPUMEHEHUS TIOpHOCHacaTelIbHbIMU
MOJpa3/IeIeHUSIMU TP BEJCHUU aBapUitHO-CIIacaTeNbHBIX padoT B IIaXTax.

KuloueBble cii0Ba: yeonvhas wiaxma, 20pHAs blpabOmMKa; 3IK302€HHbIU NOXMCap, Npoyecc
macconepeHnoca, nodcapHwvle 2a3vl.

Mas umrupoBanusi: onxcenkos A. @., Cmapuxosa H. I'., Aeapxos An. B. Wccnenoanue
npoliecca MaccolepeHoca B FOPHOM BBIpaOOTKE LIAXThl NMPH AK30T€HHOM moxkape // Haydnsrid
BectHuK HUU «PecimpaTopy. — 2023. — Ne 4(60). — C. 17-27. EDN EFCOEH.

Objective. Study of the mass transfer process under a freely burning fire in the mine working of a
coal mine and investigation of how ventilation conditions affecting the fire gases emission rate for
the steady mass transfer processes taking into account the cumulative effect of the various mining
and technical factors for the development of gas dynamics prediction technique.
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Methods. The integrated method of investigation has been exploited the scientific and technical
analysis of the literature sources analysis and conduction of theoretical studies included. The
following methodologies have been applied: mathematical modeling along with the application of
the basic laws of mass transfer, differential equations theory and numerical methods of their
solution, mathematical statistics methods for the investigation results processing. The investigation
results have been processed applying the Microsoft Office, Mathcad, MatLab and Origin software.
Results. The mathematical model of the mass transfer process in the accident area of the coal
mines has been developed making it possible to obtain the accurate data on the steady processes
of gas transfer using numeric method in case of a fire in mine workings with the gas emission
sources.

Scientific novelty. The relationships have been derived for the fire gases emission rate
determining the conditions in the mine working and being used in the mathematical model for
description of mass transfer process factoring in the ventilation conditions, the mine working
geometries and orientation, mass transfer coefficients, presence of gas emission sources in
conditions of a fire, which made it possible to extend the existed methods of gassy conditions
prediction in the mine working during the accidents.

Practical value. The proposed method for predicting the gas emission rate in the mine workings
in the process of a fire breaking out may be applied in the development of regulatory and
methodological documents for further application in the emergency-rescue operation in coal mines
by the mine-rescue units.

eywords: coal mine; mine working; freely burning fire; mass transfer process; fire gases.
Citation: Dolzhenkov A. F., Starikova I. G., Agarkov Al. V. lIssledovanie protsessa
massoperenosa v gornoy vyrabotke shakhty pri ekzogennom pozhare [Study on the Mass Transfer
Process in a Mine Working under Freely Burning Fire]. Nauchnyy vestnik NII “Respirator”, 2023,
4(60), pp. 17-27. EDN EFCOEH.
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KOMIIO3UIIMOHHBIN MATEPUAJI IJISI HEUTPAJIM3AIIAUA

ABAPUHHBIX ITPOJINBOB XUMHWYECKH OITACHBIX BEIIIECTB

COMPOSITE MATERIAL FOR NEUTRALIZING THE HAZARDOUS CHEMICALS
ACCIDENTAL RELEASES

Hean. VccnenoBanne COpOIMOHHBIX CBOWCTB JBYX- M TPEXKOMIIOHEHTHBIX CMECEH Ha OCHOBE
JUTMHHOTUTAMEHHOTO Ta30BOTO YIS, KOTENBHOTO IUIaKa M APEBECHBIX OMHIIOK JUIsl BhIOOpa
KOMITOHCHTHOI'O COCTaBa KOMITIO3MIIMOHHOTI'O MaTcpuajlia C YIY4YIICHHBIMHA COp6HI/IOHHBIMI/I
CBOMCTBAMM JIJIsl HEUTpaIU3allM1 aBAPUMHBIX MMPOJIMBOB XUMHUECKH OIMACHBIX BEIIECTB.

Metoabl. OrmpeneneHne COPOIMOHHOM €EMKOCTH MaTepPHAJIOB B CTAaTHYECKUX YCIOBHSIX
SKCIICPUMCHTA C NPHUMCHCHUCM TI'PABUMCTPUYCCKOIO MCTO/A. CHMHHGKC-peIHeT‘IaTLIfI METOL
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MaTEMaTUYECKOro MJIAHUPOBAHUS KCIIEPUMEHTA JJI1 ONTUMHU3ALMK COCTaBa KOMITO3UIIMOHHOTO
Marepuana.

Pe3yabTaTsl. Omnpenenena copOIMOHHAs €MKOCTh 1O OEH301Iy 00pa3loB IMHHOMIAMEHHOTO
ra3oBOI0 yIJis, KOTEIbHOTO Iuiaka ¢gpakiuu pazmepom 0,315...0,5 MM U IpeBECHBIX OMUIOK —
2...3 MM, ux OMHApHBIX U TPEXKOMIIOHEHTHBIX cMeceil. Pazpaborana maremaTnyeckas MOAEIb
MTOJIMHOMA HEMOJIHOT'O TPETHET0 MOPSAAKA I AaHATUTUUECKOTO ONMUCAHUS 3aBUCUMOCTH «COCTaB —
CBOMCTBOY» JIBYX- U TPEXKOMIIOHEHTHBIX COPOCHTOB.

Hayuynas HoBu3Ha. BnepBele npemiokeHa MareMarHyecKkass MOJIEIb AHAIUTUYECKOU
3aBUCUMOCTH «COCTaB — CBOWCTBO» JUIsl pacyera ONTHUMaJIbHOTO KOMIIOHEHTHOTO COCTaBa
KOMIIO3UIIMOHHOTO COPOLIMOHHOTO MaTepuara.

IIpakTuyeckass 3HAYMMOCTH. Pe3ynbTarbl HKCIEPUMEHTAIBHBIX HCCIEAOBAaHUN MOXKHO
MPUMEHATH IPU ONTUMHU3ALNUU PELENTYP MaTepuaioB, IPEIHA3HAYEHHBIX JUUIS JIOKAJIU3ALHUH 30H
ABapUUHBIX TPOJUBOB XHMHYECKHM ONACHBIX BEIIECTB U JIMKBUJAIMU  TOCIEACTBUMN
Ype3BhIYAITHBIX CUTYAIMil HA XUMHUYECKH ONMACHBIX O0ObEKTaX.

KutoueBble ¢j10Ba: 01uHHONIAMEHHDI 2A308bll Y20b; Opesechble ONUIKU, KOMNOZUYUOHHBIU
mamepuan; mMemoo CUMNIEKC-Peuemyamozo nIaHUpO8anUs, NOJUHOM, COPOYUOHHASI eMKOCb;
WAK KOMENbHBIU, YPe38blUaAUHAs CUMYAYUSL.

Jast nuTupoBanmsi: Jlebeoesa B. B., Cmapuxosa U. I'., Henouamweix U. H., Xpanounenxo O. B.
Kommo3unmonHbeii MmaTepuan s HEUTpaau3aluuyd aBapUUHBIX MPOJMBOB XMUMHYECKH ONACHBIX
BemectB // Hayunbiit BectHuk HUU «Pecnupatop». — 2023. — Ne 4(60). — C. 28-35.
EDN FRZAPU.

Objective. Study of sorption properties of two- and three-component mixes based on long-flame
coal, engine cinder and sawdust for selecting the component composite material with improved
sorption capacities for neutralization of accidental releases of hazardous chemicals.

Methods. Determination of materials sorption capacity in the static conditions of the experiment
applying the gravimetric method. The simplex-lattice design of the experiment for composite
material formula optimization.

Results. The benzene sorption capacity of the samples of long-flame coal, engine cinder with
faction of 0.315...0.5 mm and sawdust with faction of 2...3 mm, their two- and three-component
mixes were determined. The mathematical model of the non-complete third order polynomial for
analytical description of the “composition — capacity” relation of the two- and three-component
sorbents was comprised.

Scientific novelty. The novel mathematical model of the “composition - capacity” analytical
relation was proposed for computation of the optimal component formula of the composite
material composition.

Practical value. The results of the experimental studies may be applied for optimization of the
formulae materials designed for containing the hazardous chemical accidental spillage areas and
eliminating the consequences of emergencies at the chemical hazardous facilities.

Keywords: long-flame coal; sawdust; composite material; simplex-lattice design; polynomial;
sorption capacity; engine cinder; emergency.

Citation: Lebedeva V. V., Starikova |. G., Nepochatykh 1. N., Khraponenko O. V.
Kompozitsionnyy material dlya neytralizatsii avariynykh prolivov Kkhimicheski opasnykh
veshchestv [Composite Material for Neutralizing the Hazardous Chemicals Accidental Releases].
Nauchnyy vestnik NII “Respirator”, 2023, 4(60), pp. 28-35. EDN FRZAPU.
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OIPEJEJEHUE KPUTHUYECKOW MOIITHOCTHU CKOILJIEHUSA YT OJIbHOM MBI
DETERMINATION OF CRITICAL WIDTH OF COAL DUST ACCUMULATION

Heanb. HccrnenoBanue ycioBUil TEMI000MEHa YIVISI € OKpY’KalOLIEH IIAXTHOM cpeiod Inpu
YMEHBILIEHUHU pa3Mepa 4acTULl yriid MeHee 1...3 MM [uid onpeaeneHuss KpUTUYECKOM MOIIHOCTH
CKOIUIEHHUS YTOJIbHOM MBUIH.

Metoabl. AHaTUTHUYECKHE UCCIIEJOBAHMSI TEIIJIOBOTIO IIPOLIECCA, TPOUCXOIAIIETO B OCTABIEHHOM
YrOJIbBHOM CKOIUIEHUH, C YUETOM TEIUIONEpeiadl U YMEHbBIIECHUS pa3Mepa YacTUIL yIJIsl.
Pe3yabTaThl. Ha ocHOBaHUU NpeiokKeHHOM cXxeMbl ()OPMUPOBAHUS CKOIIJICHUS YTOJIbHOM MbUIN
pPacCMOTpEH CTallMOHApPHBIM Mpoliecc TEIUIONepeaud B HIAXTHYIO CpeJy U YCTaHOBJIEHA
3aBHCHUMOCTb JUJISl ONIPEAEICHUS KPUTUUECKOM MOIIHOCTH CKOILJIEHUS YTOJIbHOW IIBLIN.

Hayunas nHoBu3Ha. [lonydyeHHas aHauTHYECKasi 3aBUCUMOCTD [103BOJISIET ONPEAEIUTh 3HAUEHUE
KPUTUYECKOH MOIIHOCTU OCTABJIEHHOI'O CKOIUJIEHUS YTOJbHOHM NbUIM MO (DaKTOpy SHAOT€HHOU
M0’KapPOONACHOCTH B IIAXTHBIX YCIOBHUSX.

IIpakTHyeckasi 3HAYUMOCTb. Pe3ynbTaThl pabOThl MO3BOJISAIOT MPOTHO3UPOBAThH O€30MacHbIE
yCIIOBUS pa3pabOTKH IJIACTOB YIUIA U MPEAYNPEKIaTh CAaMOBO3TOPAHUE B CKOIJIEHUU YTOJIbHOU
IIBLIN.

KuroueBrble c1oBa: camososeopanue yaisa, memnepamypa camog0320panus, CKoOnieHue y201bHou
NbLIU, MENnI000MeH, Y2Oob.

Mas uurtupoBanusi: [onosuenko E. A., HHawrxoecxuii O. II, [ycap I A. Onpenenenue
KPUTUYECKON MOILTHOCTH CKOIUIEHUs yroibHo# nbuin // Hayunstit BectHuk HUUW «Pecniuparop».
—2023. — Ne 4(60). — C. 36-43. EDN IIWPOV.

Objective. Study of conditions for heat transfer between coal with 1...3 mm reduction in size of
coal particles and coal mine environment for determining the critical width of coal dust
accumulation.

Methods. Analytical studies of the thermal process proceeding in the abandoned coal
accumulation factoring in the heat transfer and reduction in size of coal particles.

Results. The stochastic process of heat transfer into the mine environment is reviewed relaying on
the suggested model of coal dust accumulation formation and the relation is established for
computation of the coal dust accumulation critical width.

Scientific novelty. The derived analytical relation makes it possible to determine the critical width
value for the abandoned coal dust accumulation according to the spontaneous fire hazard factor in
the mine conditions.

Practical value. The results of the work make it possible to forecast the safe conditions of coal
seams mining and to prevent the spontaneous ignition in the coal dust accumulation.

Keywords: coal spontaneous ignition; spontaneous ignition temperature; coal dust
accumulation; heat transfer; coal.
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dust accumulation]. Nauchnyy vestnik NII “Respirator”, 2023, 4(60), pp. 36-43. EDN IIWPOV.
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NCCIEJOBAHME ITPOHECCOB PEI'EHEPAIIUU B ABIXATEJbHOM AIIITAPATE
C KOMBUHUPOBAHHOM CUCTEMOM COPBEIIMU JTUOKCUJIA YTJIEPOJIA
STUDIES OF REGENERATION PROCESSES IN RESPIRATOR EQUIPPED WITH
CARBON DIOXIDE SORPTION HYBRID SYSTEM

Heas. VcciaenoBanne mpoueccoB pereHepanuy B JbIXaTeIFHOM armapare ¢ HWCIOJIb30BaHUEM
KOMOMHUPOBAaHHON CHCTEMBl COpPOLMU JHOKCHAA yriepoja s YIydIIeHUs MHUKPOKIMMAaTa
BJIIbIXaE€MOU Ia30BOU JIbIXaTEIILHON CMECH.

eTo/bl. DKCIIEPUMEHTAJIbHBIE U aHATMTUYECKHE METOIbI UCCIIEIOBAHUH MPOLIECCOB pEreHepaluu
ra30BOM JIBIXAaTENBHOM CMECH TPH PA3IUYHBIX KOHCTPYKTUBHBIX HM3MEHEHUSIX H30JHPYIOLIHX
pereHepaTUBHBIX PECITUPATOPOB.

PesyabTaThl. MccnenoBanbl pa3paboTaHHbIE (QYHKIIMOHAIBHBIE CXEMBl pecrnuparopa ¢
ONTUMAJIHBIM ~ KOJMYECTBOM  BBIIEISIEMOT0  KHUCIOPOJAA, 4YTO IMO3BOJWIO YCTaHOBUTh
BO3MOXXHOCTh CHHIKEHUS COJIEPIKaHUS KUCIIOPOIa 10 (PU3HOIOTHIECKHX HOPM.

Hayuynasi HoBu3HA. VcciaeoBaHbl MPOLECChl pereHepalui ra30Boi JIbIXaTeIbHONU CMECH MpHU
NEPEKITIOYEHUN Ta30BO3IYIIHBIX MOTOKOB B PECIUPATOPE B 3aBHCUMOCTH OT KOHIEHTPAIHU
cozepxauxcs razoB. [IpeiokeHo BHECTH U3MEHEHHE B METOAMKY MCIBITAHUH JbIXaTelbHbIX
ammapaTtoB W paspaboTaHa (YHKIMOHAJIbHAS CXeMa peclHpaTropa ¢ JaTYUKOM COICpIKaHUS
KHCJIOPO/1a ¥ 3JIEKTPOMArHUTHBIM KJIallaHOM.

IMpakTHyeckasi 3HAYMMOCTb. Pe3ynbTaThl HKCIEPUMEHTATBHBIX HWCCICIOBAHUNA ITO3BOJIMIN
pa3paboTaTh (YHKIMOHAJIBHYIO CXEMYy peCrnuparopa C JaTYMKOM COJEp)KaHHUs KHUCIOpoja
1 SJICKTPOMArHUTHBIM KJIATAHOM IS aBTOMAaTHYECKOTO KOHTPOJISI HEOOXOIMMOTO MUKPOKIINMATa
B JIbIXaTeJIbHOW CHCTEME pecruparopa.

KiaueBble cjioBa: dvixamenvHulil annapam, (YHKYUOHAIbHAS CXeMd, peCRupamop, XUMuyecku
CBA3AHHBIU  KUCIOPOO, HAONEPOKCUO KAalus, peceHepayus;, XUMUYECKUll HOo210mumens
U3BECMKOBYLUL,; MUKPOKIUMAN.

Jast uutupoBanusi: Mawaes B. B., Ilnemeneyxuti P. C., 36opwux JI. A., @panyes B. HU.
HccnenoBanue MpOIECCOB pereHepalii B JbIXaTebHOM amnmapaTe ¢ KOMOMHHPOBaHHOW
cucremoii kucnopononurtanus // Hayunsiit Becthuk HUN «Pecnimparop». — 2023. — Ne 4(60). —
C. 44-55. EDN KZAKUB.
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Objective. Studies of regeneration processes in the respirator equipped with hybrid system of
carbon dioxide sorption for improvement of microclimate of the inhaled breathing gas mixture.
Methods. Experimental and analytical studies of the breathing gas mixture regeneration processes
proceeding after various changes being made in the construction of self-contained regenerative
respirators.

Results. The developed functional designs of the optimum oxygen regeneration respirator were
examined which allowed for possible reduction of oxygen content to the physiological standards
to be established.

Scientific novelty. The breathing gas mixture regeneration processes were studied with the air
streams being switched in the respirator depending on the concentration of available gases. The
changes in the methodology of testing the breathing apparatuses were proposed and the functional
design of the respirator with the oxygen content sensor and electric solenoid valve was elaborated.
Practical value. The results of the experimental studies made it possible to develop the functional
design of the respirator with oxygen content sensor and electric solenoid valve for automatic
control of required microclimate in the respiratory system of the breathing apparatus.

Keywords: breathing apparatus; functional design; respirator; chemically bonded oxygen;
potassium superoxide; regeneration; chemical lime absorbent; microclimate.

Citation: Mamayev V. V., Pletenetskiy R. S., Zborshchik L. A., Frantsev V. I. Issledovanie
protsessov regeneratsii v dykhatelnom apparate s kombinirovannoy sistemoy sorbtsii dioksida
ugleroda [Studies of regeneration processes in respirator equipped with carbon dioxide sorption
hybrid system]. Nauchnyy vestnik NII “Respirator”, 2023, 4(60), pp. 44-55. EDN KZAKUB.
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BEJEHUE ABAPUMHO-CIIACATEJBHBIX PABOT B IOPHBIX BBIPABOTKAX
IMAXT, HE UMEIOLINX 3ATTACHOT' O BBIXOJIA

CONDUCTION OF EMERGENCY-RESCUE OPERATIONS IN MINE WORKINGS
OF COAL MINES WITH NO EMERGENCY EXIT

Hean. OOGecrieuenne 0€30MACHBIX YCIOBUM I CHACeHHUs JIOJed B BBIpAOOTKAX IIAaxXT, HE
MMEIOIINX 3aIIaCHOTO BBIX0/IA M TPOBETPUBAEMBIX 32 CUET OOIIEIIaXTHON JIEPECCHU MTPH aBAPHSIX
WJIM MHIAJCHTAX.

Metoabl. AHATUTUYECKUE  HUCCIEAOBAHUS  HOPMATUBHO-TEXHUYECKOM  JOKYMEHTAlMH,
pErJIaMeHTHUPYIONIEH TOPSAIOK BEIEHUS aBapUHHO-CIACATENBHBIX PA0OT B YrOJBHBIX IIAaXTaxX
TOpHOCHACATENbHBIMU MOAPa3ACICHUSIMHU.

PesyabTaTel. Ha ocHOBe mnpoBeneHHBIX wHcclenoBanuii paspadotansl «lIpemioxenus mo
COCTaBIICHUIO OTJENIbHBIX MO3HIINIA TUIAHOB JIMKBHUIAIMU aBapUil 71l TOPHBIX BBIPAOOTOK IIAXT,
HE UMEIOIINX 3aIaCHOTO BBIXO/1a U MPOBETPUBAEMBIX 32 CUET OOIIEIIaXTHOU JIETTPECCHI.
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Hayuynasi HoBu3Ha. [Ipemyios)keH CHCTEMHBIH TMOAXOJX MO PEIICHHIO BOIPOCOB OE€30MacHOr0O
CHaceHusl JIOJel ropHocHacaTeNIbHBIMHU IMOAPA3JCICHUAMUA NPU aBapusX WM HHIUJEHTaX B
BbIpaOOTKaxX MIaxT, HE HMEIOIIMX 3alacHOr0 BBIXOAA, W Pa3pabOTaHbl JIOTOJHUTEIILHBIC
TpeOOBaHUSI 1O COCTaBICHHUIO OTHECNbHBIX MO3UIMI IJIAHOB JIMKBUJAIMM aBapuil s
JMKBUJMPYEMBIX WK pabOTAIOIUX B pexXUMe cyXxoi koHcepBauuu maxt JHP.

[IpakTuyeckass 3HA4YUMOCTb. Pe3ynbTarthl ucCCleIOBaHUIT MOTYT OBITh HCIOJIb30BaHbBI
IIPY COCTABJICHUH OTJEJIbHBIX MMO3UIMIA TUIAHOB JTUKBHUIAIMH aBapUi U pa3paboTKe HOPMAaTHBHON
JOKYMEHTAIMU B 00JIACTH TOPHOCHACATENLHOTO JIeJ1a U MPOMBIIIICHHON 0€30MacHOCTH.
KiwueBble cioBa: waxma; aeapus, UHYUOEHM, 20PHOCHACAmMeNvHAs Cayxcha, mpebosaHus
Oe3onacHocmu; NiaH TUKSUOAYUYU A8apuil; 3andcHoll 8biX00,; A8APUIHO-CRAcamenbhble pabomol.
JMas murupoBanusi: Cumonos A. M., Maspoou A. B., Heaxmenxko A. B. Benenue
aBapHITHOCIIACATEIILHBIX PA0OT B TOPHBIX BBIPAOOTKAX IIAXT, HE MMEIOIIMX 3alIaCHOrO Bbixosa //
Hayunsriit Becthuk HUW «Pectimparopy. — 2023. — Ne 4(60). — C. 56-63. EDN TWBPLQ.

Objective. Ensuring safe conditions for people rescue in fires and accidents in the mine workings
of coal mines with no emergency exit and ventilated by the mine ventilating pressure drop.
Methods. Analytical investigations of regulatory technical documentation on procedure of
conduction the emergency-rescue operations by the mine-rescue units in coal mines.

Results. Based on the conducted studies there has been elaborated the Proposals on Completion
of the Separate Sections of Emergency Plans for Mine Workings of Coal Mines with no
Emergency Exit and Ventilated by the Mine Ventilating Pressure Drop.

Scientific novelty. The integrated approach to solving the issues of safe rescue of people by the
minerescue units in case of emergencies and accidents in the mine workings with no emergency
exit has been proposed and the additional requirements for drafting the separate sections of the
emergency plans for the coal mines of the DPR being in the process of liquidation or working in
the dry conservation mode.

Practical value. The results of investigations may be applied for completion of certain sections
of emergency plans and in the development of regulatory documentation in the field of mine-
rescue work and industrial safety.

Keywords: coal mine; emergency; accident; mine-rescue service; safety requirements;
emergency plan; emergency exit; mine-rescue operations.
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O HEOBXOIMMOCTH YYETA BBIAEJEHUSA B INIAXTAX T'OPIOYUX T'A30B
P MEXAHOXUMHWYECKOW JECTPYKIIUM YIJIA

ON NECESSITY OF TAKING INTO ACCOUNT THE FLAMMABLE GASSES
EMISSION IN MINES DURING MECHANOCHEMICAL RUPTURE OF COAL

Heab. OneHuts 00BEMBbI BBIIEJIEHUS YIJIEBOAOPOAHBIX TIa30B MPH MEXaHOXMMHUYECKOH
JNECTPYKLIMU YT B TPOLECCE €ro MEXaHU3UPOBAHHOM OTOOMKH JUIs MpeJoTBpALCHHS
BO3MO>KHBIX BCIIBIIIEK T'OPIOYUX Ia30B.

Metoabl. DKClIEpUMEHTAIIBHBIE HCCIEA0BAHNS MEXAaHOXUMUYECKONW NECTPYKLUMU YIUIA MPU €ro
pa3pyLICHUH B IIAPOBOM MEIbHULIE.

PesyabTarsl. [lokazaHo, 4TO mnpH paspylieHUU YIJd B IIAPOBOM MEJIBHULE MPOUCXOIUT
BBIICJICHUE IIPAKTHUYECKH BCETO psla YIIEBOAOPOAHBIX TIa3oB. IIpomeHTHOE conxepskaHue
TSKEIIBIX  YIVIEBOJOPOJOB B BBIACIIOUICHCS Ta30BOM CMECH 3HAYUTEIBHO BBIIIE, YEM
B IIPUPOJHBIX YCIOBHSIX.

Hayuynas HoBM3HA. BriepBble yCTaHOBIJIEHO, YTO IIPM MEXAHOXMMHWYECKOW IECTPYKLIMM YIS
B IIPOLIECCE €ro pa3pyLIeHUs: 00bEM BbIIEIAIOLIMXCS TSKENbIX YIIIEBOAOPOA0B IIPEBBIILIACT 00beM
BBIJICIIIFOLIETOCS ITPU 3TOM METaHa.

IIpakTHyeckasi 3HAYMMOCTb. Pe3yibTaThl HCCIEIOBAaHUNW MOTYT OBITh HCIOJB30BaHbI IS
pa3pabOTKU MEpOINPUATHII, HANpPABICHHBIX HA IPEAOTBpAILEHUE BCIBIILIEK TOPIOYUX Ta30B
B 30HAX pa3pylIEeHUs YIis 3yOKaMu BIEMOYHBIX MAIlIUH U OYPOBBIM HHCTPYMEHTOM.
KiroueBble c10Ba: mexanoxumuveckas 0ecmpykyus yeis, Waposas MeabHuya,; y21e6000po0HbIe
2a3vl; 0COOEHHOCMU 8bI0ENIeHUS 2A308 NPU PA3PYULeHUU V2is, 6e30NACHOCHb 2OPHBIX pabom.
Jas uutupoBanus: Kanun B. A., [Tugens FO. A. O He0OXOUMOCTH yUETa BbIACIEHUS B IIaXTaxX

TOPIOYMX Ta30B NP MEXaHOXMMHUYECKOW JecTpykuuu yras // HaydHelii BecTHHK
HUU «Pecrimpatopy. — 2023. — Ne 4(60). — C. 64—73. EDN VGPNDN.

Objective. To assess the hydrocarbon gases emission volumes in the process of mechanochemical
rupture of coal using the mechanized breaking for prevention of flammable gases flashes.
Methods. Experimental studies of the mecanochemical rupture of coal in the process of crashing
it in the grinding mill.

Results. It was demonstrated that when coal being crashed in the grinding mill the emission of
almost all range of hydrocarbon gases occurs. The percentage of heavy hydrocarbons in the emitted
gas mix exceeds the one in the natural environments.

Scientific novelty. It was established for the first time that during the mechanochemical rupture
of coal in the process of its crashing the emitted heavy hydrocarbons volume exceeds the amount
of the emitted methane.

Practical value. The results of studies may be applied in development of measures aimed at
prevention of the flammable gases flashes in the areas with coal destructed by the extracting
machine picks and drilling devices.

Keywords: coal mechanochemical destruction; grinding mill; hydrocarbon gases; gas emission
specifics under coal destruction; mining works safety.
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vestnik NII “Respirator”, 2023, no. 4(60), pp. 64-73. EDN VGPNDN.
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YCOBEPHIEHCTBOBAHHUE CHCTEMbI YIIPABJIEHUA MHUKPOK/IMMATOM
CTEHJA TEIIVIOBAS KAMEPA TK-50

MICROCLIMATE CONTROL SYSTEM UPGRADE OF THE TK-50 CLIMATE
CHAMBER

Heanb. YcosepuiencTBoBaHue creHga TemoBas kamepa TK-50 coBpeMeHHBIME cpencTBaMu
KOHTPOJISI MUKPOKIMMATHYECKUX M1apaMeTpoB, yCTpoiicTBaMu i 3((HEKTUBHOTO MOAJEpKAHUS
TEMIIepaTypbl BHYTPH TIOMEIIEHHUS KaMepbl, YMEHBIICHHEM IOTpPeOIsieMOil HarpeBaTeiIsiMu
MOIIHOCTH JUIsl OLICHKHU TEIIOBOW YCTOMYHMBOCTH CIIACATEICH.

Meroabl. AHamM3 COBPEMEHHBIX CHCTEM YIIPABICHHUS MMKPOKIMMATOM IIOMELIEHUNA U
XapaKTEpUCTUK  TEIUIOW3OJALUOHHBIX  HETOPIOYMX  MaTepuanoB. PacueTel  MOIIHOCTH
HarpeBaTelIed U1 YBEJIMYEHHs M IOJJACpPKAHUA TEeMIEparypbl BO3AyXa M KOHCTPYKUUH
nomerienus crenaa Temosas kamepa TK-50.

PesyabTaTsl. Ha ocHOBaHMYM TEIIOBOro pacuera BbIOpaHbl HArpeBaTeIu U pa3MeLIeHbl C Y4ETOM
PaBHOMEPHOTO pacHpeAesCHHUs 3JIEKTPUUECKONM MOIIHOCTH Mexay ¢a3zamu ceTH. PeanmuzoBaHa
CXeMa YIIpaBJIEHUs MUKPOKIMMATOM C pa30rpeBOM HamOoJjee XO0IO0AHON 30HbI U MOAIEP)KaHUEM
3aJJaHHOW TEMIIEpaTypbl BHYTPU ITOMEILEHUS CTEH/IA.

Hayuynass HoBM3HA. BriepBble I CO3JaHUs M IOAJAEPNKAHUSA MHUKPOKIMMATa B IOMELICHUU
crenga TemnoBas kamepa TK-50 mpumeHeHbl MH(pakpacHble KepaMUYECKUE H3ITydaTeiH,
paboTO KOTOPBIX YNPABISAIOT KOHTPOJIEPHI TEMIIEPATYPhl IOCPEACTBOM TBEPIOTENBHBIX PEJIe.
IIpakTHYeckass 3HAYMMOCTD. Y COBEpPILIEHCTBOBaHHbINA cTeH] TeroBas kamepa TK-50 moxer
OBITH UCITOJIB30BAH ISl OLIEHKHU TEIUIOBOM YCTOMYMBOCTH M TEIIOBBIX TPEHUPOBOK, a TAKXKE JJIs
pa3pabOTKU M UCHIBITAHUH CPEJCTB MPOTHUBOTEIIOBOM 3aIIUTHI CrIacaTesel.
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Objective. The TK-50 climate chamber upgrade by the modern microclimate parameters control
equipment, devices for the effective indoor temperature maintenance and by reducing the heaters
power consumption for the rescuers’ thermal tolerance assessment.

Methods. Analysis of the state-of-art indoor microclimate control systems and the characteristics
of current inflammable thermal insulation materials. The calculations of the heaters capacity for
elevating and maintaining the temperature of air and constructions of the TK-50 climate chamber
premises.

Results. Based on the thermal design results the heaters were selected and installed taking into
account the power capacity equipartitions between the circuit phases. The microclimate control
design with the coldest area heating and required indoor temperature maintenance was
implemented.

Scientific novelty. For the first time ever for the creation and maintenance of the TK-50 climate
chamber indoor microclimate there were installed the infrared ceramic emitters controlled by
temperature checkers with the solid-state relays.

Practical value. The upgraded TK-50 climate chamber may be used for thermal trainings and
thermal tolerance assessment as well as for the development and testing of the rescuers’ heat-
resistant protective gear.
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OBOCHOBAHHME METOJOJOI'MYECKHUX IIOAXOJOB K OIIPEJAEJEHHIO
HEOBXOJIUMOI'O KOJIMYECTBA MHOKAPHO-CIHACATEJIbBHbIX
MOJAPA3JIEJEHUMN B YCJIOBUSX BOEHHOI'O KOH®JIMKTA

SUBSTANTIATION OF METHODOLOGICAL APPROACHES TO DETERMINATION
OF REQUIRED NUMBER OF FIRE AND RESCUE UNITS IN CONDITIONS OF WAR
CONFLICT

Heab. O60cHOBaTH METOM0JIOIMUECKUE TOIXObl K ONpPENEICHUI0 HEOOX0IMMOro KOJIMYECTBa
noxkapHo-cnacatenbHbix noapaszaeneHud MYC Poccunm no JIHP B yciioBusiX BOEHHOIO
KOH(JIMKTA JIJIs TOBBIMICHUS 2PPEKTUBHOCTH UX PAOOTHI.

Metoabl. AHaIUTUYECKUE MWCCIENOBAHUSA METOAOJIOTMYECKUX IOAXOAOB K OIPEAEICHUIO
KOJIMYECTBA U MECT Auciokanuu B Pocculickoit denepanuy 1 KpUTUYECKUNM aHAIN3 BO3MOKHOCTH
UX TpPUMEHEHHs B YCJIOBHUSAX BOEHHOro KoH(piukTa Ha Ttepputopun JloHeukoi HaponHoit
PecniyOnuku.

PesyabTaTsl. /{11 000cHOBaHMS 0COOEHHOCTEH METOJOJOTHUECKUX MOJIXO0A0B K OINpe/eIeHUI0
HE00X0IMMOro KOJIMYeCTBa MOYKapHO-cracareabHbIX noapaszaeneHuit MUC B yclioBUSIX BOEHHOTO
KOH(JIMKTAa pPacCMOTPEHbl CYLIECTBYIOIIME MOJEIM pacyeTa HeoOXOAMMOro KOJIMYecTBa
MIO’KAPHOCIIACATENbHBIX MOIPA3/IEJICHUM, UCIIOIb3YEMBIE B YCIOBUSIX MUPHOTO BPEMEHH, U JIaHA
OLIEHKa BO3MOXHOCTH UX IPUMEHEHUS B YCIOBUSAX BOCHHOTO KOH(IMKTA.

Hayunas HoBu3Ha. BriepBble pazpaboTaHbl TpeOOBaHMsS K pacueTy HEOOXOJMMOro KOJIMYeCcTBa
HoXKapHO-cHacaTesIbHbIX mozpasfeneHuii B Jlonernkoit Hapoanoit PecnyOnmke B ycioBHsX
BOCHHOI'0 KOH(JIMKTA, YTO MO3BOJIUT MOBBICUTH 3(PPEKTUBHOCTD UX PAOOTHI.

IIpakTnyeckasi 3HauyuMocThb. Co3/laHMEe HEOOXOOMMON HOpPMATHBHOM 0a3bl Ui NPUHATHSA
VIOpaBICHUYECKUX pemeHnid 1o opranusanun  ciayk0er MUC Poccum mno JIHP myrem
UCITIOJIb30BAaHUS PE3YNIbTATOB IpaUUecKOil OLEHKHM PACUETHBIX 30H IOKapHO-ClacaTeIbHbBIX
MIOAPAa3/ACIICHAN.

KioueBble cioBa: noowcap; epems npubbimus, HONCAPHO-CnAcamenvHoe noopasoeneHue;
CKOPOCMb OBUICEHUS; NOACAPHBLU ABMOMOOUNL; Kpumepuu 00pa308aHus.
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OTpe/ieNIEHUI0 HEOOXO0AMMOT0 KOJMYECTBA MOXKAPHO-CIIACATENbHBIX MOIpa3AeieHul B YCIOBUIX
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Objective. To substantiate the methodological approaches to determination of the required number
of the fire and rescue garrisons of EMERCOM of Russia DPR branch in conditions of war conflict
in order to improve the effectiveness of their work.
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Methods. Analytical investigations of the methodological approaches to determination of number
and deployment sites of the fire and rescue units and critical analysis of their possible engagement
within the territory of the Donetsk People’s Republic.

Results. The current calculation models of the required number of the fire and rescue units
employed in the peacetime were reviewed in order to substantiate the methodological specifics of
the required number of the fire and rescue units in conditions of war conflict, and the evaluation
of their possible engagement in the conditions of the war conflict was conducted.

Scientific novelty. The novel requirements for calculation of the required number of the fire and
rescue units in the Donetsk People’s Republic in conditions of the war conflict were developed; it
will facilitate the improvement of their effectiveness.

Practical value. The creation of the required regulatory basis for management decision making
regarding the organization of EMERCOM of Russia service in the Donetsk People’s Republic
applying the results of graphic assessment of target areas of the fire and rescue garrisons.
Keywords: fire; arrival time; fire and rescue garrison; motion speed; fire truck; formation
criteria.
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