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OTHETYHIIUTEJIb C PA3AEJIBHBIM XPAHEHUEM BO/Ibl
N ITEHOOBPA3OBATEJISA IJISA TYIHEHUS ITOXKAPOB B IIIAXTAX

FIRE EXTINGUISHER WITH SEPARATE STORAGE OF WATER
AND FOAM CONCENTRATE FOR EXTINGUISHING FIRES IN MINES

Henw. O6ocHOBaTh MapaMeTphbl U pa3paboTaTh KOHCTPYKIIMIO MEPEHOCHOTO BO3AYIITHO-IIEHHOTO OTHETYINTEIS
C pa3aenbHBIM XpaHEeHUEM BOJIbI M [IEHO00pa30BaTesis B KaUueCTBE EPBUYHOIO CPEeICTBA OKAPOTYIIEHHS B YTOIBHBIX
IaXTaX, YTO MO3BOJIHUT YBEJIWYMTh CPOK €ro JKCIUIyaTaluy Oe3 TEeXHHYECKOro OOCITyXHMBaHUS (TIEpe3apsiKy)
10 5-10 ner.

Metonbl. Mcrionb30BaH KOMIUIEKCHBIH METOZ MCCIEAOBAHUS, BKJIIOYAIOIINI aHAN3 HAyYHBIX MCTOYHHKOB,
MPOBE/IEHNE TEOPETHUECKHX U IKCIIEPUMEHTAIBHBIX UCCIIE0BaHUN C 00pabOTKOM pe3ysIbTaToB MPU UCTIONb30BAHUH
MaKeTOB MPUKIAIHBIX KOMITBIOTEPHBIX ITPOTrPaMM.

Pe3yabrarbl.  YCTAQHOBIEHO, YTO OCHOBHBIMH KOHCTPYKTHMBHBIMH IapaMeTpaMH, ONPENCISIOIUMH
3 eKTUBHOCTL PabOTBI OTHETYIIMTENSI, SBISIIOTCS JTUaMETpPhbl JO3HMPYIOLIEr0 OTBEPCTUSI OallIoHa BBICOKOTO
JIaBJICHUS, N3 KOTOPOTO r'a3 IMOCTYNAET B KOPITYC OTHETYIINTEIS M COILIO IEHOT€HEPAaTopa, a TAKKe 00beM CBOOOIHOTO
MPOCTPAHCTBA B KOPITYCE HaJl TIEHOOOPAa3yIOIIUM PaCcTBOPOM.

Hay4ynas noBuzHa. [IpeioxeHa KOHCTPYKIHS M OOOCHOBAHBI MTapaMeTPhl IEPEHOCHOTO BO3IYIIHO-TIEHHOTO
IIaXTHOTO OTHETYIUMTENS JUId TYLIEHHs MOXapoB KiaccoB A M B. B ommume oT cymiecTByromyx aHajioros, B
Mpe/TaraéMoM OTHETYIINTENIE MPETyCMOTPEHO Pa3eNbHOE XPaHEHHE BOIBI M TIEHOOOPa30BaTes, 4TO MO3BOJISET
YBEJIMYUTH HHTEPBAT MEXK/Y €ro TEXHUYECKUMH 00CITYKUBAHHAMH.

IIpakTHyeckass  3HAYUMOCTBb. Pe3ynbTaTel  HMCCIENOBaHMK  TO3BOJSIIOT — CYIIECTBEHHO  CHH3UTH
JKCIUTYaTallMOHHBIE PACXOJIbI MPU 00ECTIEUeHUH OE30MACHOCTH TPY/a M MPOTHBOIOKAPHOH 3alUTHI B YTOJIBHBIX
[IaxTax, a TaKKe I[OJYYUTh CYIIECTBEHHBIH (HMHAHCOBO-SKOHOMHYECKUH 3(P(EKT, yBEIMYMB CPOK CIIy>KOBI
OTHETYIINTENEH, He CHUKasl yPOBHS 3((EKTHUBHOCTH OTHETYIIAIIETO BEIECTBA U H3/ICIHSI B LIEJIOM.

KioueBble c10Ba: y2onbHas waxma, 20pHas 8bipabomra, no03emMHsle NoAHCapbl IK302EHHO20 NPOUCXOHNCOCHUSL
ocHemyWuUmens ¢ pazo0elbHbIM  XPaHeHueM 600bl U  NeHooOpasoeamens;,  B030VUIHO-MEeXAHUYECKas NeHd,
KOHCHPYKMUGHble Napamempoi.

Jna  nurupoBanms: Aeapkog An. B., Tomumyuuii /{. A., banma /J{. @., bypax /[. C. OrHerymmrenb c
pa3eNbHBIM XpaHEeHUEM BOJIBI M TICHOOOpa30Bartelisl sl TyIIeHHs okapoB B maxrax // Hayunsni Bectauk HAN
«Pecrimparopy. — 2025. — Ne 3 (62). — C. 7-14. EDN QIYRVI

Purpose. To substantiate the parameters and develop a design for a portable air-foam fire extinguisher with
separate storage of water and foaming agent as a primary means of fire extinguishing in coal mines, which will improve
the level of fire protection at mining enterprises.

Methods. A comprehensive research method was used, including the analysis of scientific sources, conducting
theoretical and experimental studies with processing of results using application software packages.



Results. The main design parameters that determine the efficiency of the fire extinguisher are the diameters of
the metering hole of the cylinder, through which the gas enters the body and nozzle of the foam generator, as well as
the volume of free space in the body above the foam-forming solution.

Scientific novelty. The design is proposed and the parameters of a portable air-foam mine fire extinguisher for
extinguishing fires classes A and B are substantiated. Unlike existing analogues, the proposed fire extinguisher
provides for separate storage of water and foaming agent, which allows increasing the interval between its
maintenance.

Practical value. The results of the research make it possible to significantly reduce operating costs when ensuring
occupational safety and fire protection in coal mines, as well as to obtain a significant financial and economic effect
by increasing the service life of fire extinguishers without reducing the efficiency of the fire extinguishing agent and
the product as a whole.

Keywords: coal mine; mine workings,; underground fires of exogenous origin, fire extinguisher with separate
storage of water and foaming agent; air-mechanical foam; constructive parameters.

For citation: Agarkov A. V., Polituchiy D. A., Balta D. F., Buryak D. S. Fire extinguisher with separate storage
of water and foaming agent for extinguishing fires in mines. Scientific bulletin of the NII «Respirator», 2025, no. 3
(62), pp. 7-14. EDN QIYRVI
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TEOPETUYECKHUE OCHOBbI AKYCTUUYECKOM TUATHOCTUKH
OYAI'OB [TIOKAPA B YI'OJIBHBIX IIVIACTAX

THEORETICAL FOUNDATIONS OF ACOUSTIC DIAGNOSTICS
OF IGNITION SOURCES IN COAL BEADS

Hean. Teopernueckoe 0oOOCHOBaHME O00S3aTENLHOCTH CYHISCTBOBAaHHMS WH()OPMAIIMOHHBIX IMPH3HAKOB
JUAarHOCTHPYEMOT0 COOBITHUS, B YaCTHOCTH, IIPOLIECCOB CAMOIIPOU3BOJILHOTO BBIIEICHUS TEIUIOTHI B yTJIE.

Metoabl. AHAJIN3 MOHATHS IIOTEPh SHEPTUM» C TOUYKH 3PEHUS TEPMOJWHAMUKH; U3yUEHHE MEXaHU3MOB
aKyCTUYECKOT0 H3IYYCHHUS! B YCIOBHUSIX CaMOHAarpeBaHHMsA W TOPEHHs yrisi; oboOueHne U (QopMylIupoBKa
MPUHLIMIIA AKyCTUYECKON TMAarHOCTHKHU 04aroB Mo)kKapa B YTOJNbHBIX IUIacTax.

PesyabTaThl. Ha ocHOBe 0a30BBIX 3aKOHOB TEPMOJMHAMUKU MOKa3aHa 00S3aTEIbHOCTH CYIICCTBOBAHUS
MH(QOPMAaIIMOHHBIX TPU3HAKOB IPOLIECCOB, CBS3aHHBIX C BBIACIICHUEM TEIIOTHI, B YACTHOCTH — CAMOHATPEBAHUS
Y TOPEHUS YIUIA U JUarHOCTUKY 04YaroB TOXapa B YTOJIbHBIX IIJIacTax.

Hayuynas HoBu3Ha. BriepBble chopMyIMpoBaH NPUHLMI AUATHOCTUKU MPOIECCOB CAMOIIPOU3BOILHOTO
BBIJIEJICHHSI TEIUIOTHI, B YaCTHOCTH OYaroB ITOJKapa B YrOJIBHBIX TUIACTaX, HA OCHOBE PAaCCMOTPEHHUS «IIOTEPh
sHeprum» mnpu e€ Tpanchopmanuyd U3 OJHOH (GOPMBI B JIPYTYIO0 B KauecTBe MH(OPMAIMOHHOIO MPU3HAKA;
PAaCKpBITUSI MEXaHU3MOB (POPMHUPOBAHUS aKyCTUYECKOTO U3TYUYEHUs [IPH CAMOHAIPEBAaHUN M TOPEHUH YTJISL.

MpakTnyeckas 3HaunMocTb. CHOpMYyITMPOBAHHBIA TNPHHIWI TO3BOJSIET pa3padaThiBaTh CIIOCOOBI
JIMarHOCTHKH IPOLECCOB, CBSI3aHHBIX C BBIICIEHHEM TEIUIOTHI, B YaCTHOCTH, MPOLIECCOB CAMOHAIPEBAHUS U
TOPEHUS pa3IMYHbIX CpeJl, ONTUMAILHBIM 00pa30M JJIsl KOHKPETHBIX yCIOBHUIL.

KiroueBble c10Ba: akycmuyeckas OUazHOCMUKA,; 04aeu,; CaMOHASPesanue; nodicap,; y2oabHule naacmol.

Jnisa nurtupoBanmsi: bopucenro /. M. TeopeTrueckne OCHOBBI aKyCTUUECKOM TUAarHOCTUKM O4aroB MoXapa B
yronbHbIX miactax // Hayansiit Bectauk HUU «Pecniparopy. — 2025, — Ne 3 (62). — C. 15-21. — EDN VIQCVQ

Objective. Theoretical substantiation of the mandatory of the existence of information signs of the
diagnosed event, in particular, the processes of spontaneous heat generation in coal.

Methods. Comprehension of the fundamental laws of nature, in particular the concept of «energy loss»;
consideration of the mechanisms of acoustic radiation during self-heating and coal combustion; generalization
and formulation of the principle of acoustic diagnostics of fire sources in coal beads.



Results. Based on the basic laws of nature, the mandatory of the existence of information signs of processes
related to the release of heat, in particular, self-heating and coal burning for the diagnosis of fire foci in coal
seams, is shown.

Scientific novelty. For the first time, the principle of diagnosing the processes of spontaneous heat
generation, in particular, fire foci in coal seams, was formulated based on the consideration of «energy losses»
during its transformation from one form to another as an informational feature; for the first time, more than ten
mechanisms of acoustic radiation occurrence during self-heating and self-combustion of coal are given in one
work.

Practical value. The formulated principle makes it possible to develop methods for diagnosing processes
related to heat generation, in particular, the processes of self-heating and combustion of various media, in an
optimal way for specific conditions.

Keywords: acoustic diagnostics; foci; self-heating; fire; coal beads.

For citation: Borisenko D. I. Theoretical foundations of acoustic diagnostics of ignition sources in coal beads.
Scientific bulletin of the NII «Respiratory, 2025, no. 3 (62), pp. 15-21. EDN VIQCVQ
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OIEHKA B3PBIBOOITACHOCTHU I'OPIOYUX I'A30B
M JIETKOBOCILJIAMEHSIOIINXCS ’KUJTKOCTEM

EVALUATION OF EXPLOSION HAZARD OF COMBUSTIBLE GASES
AND FLAMMABLE LIQUIDS

Heanb. Pa3zpaborka 00IIero peTHHIa B3PhIBOIOKAPOOIIACHOCTH TOPIOYMX T'a30B M JIETKOBOCILIAMEHSIFOIIIMXCS
KHKOCTEH 10 MUHIMAITLHOMY 0€30I1acCHOMY YIGBHOMY 00bEeMY TIOMEIICHHI.

Metonpl. AHATUTHYECKHE MeETOALl ucciienoBaHuss Ha ocHoBe Metomwk CII12.13130.2009 wu
CI1364.1311500.2018.

Pesyabrarpl. CocTaBneH peHTHHI B3pbHIBONOXKAPOONACHOCTH TOPIOYMX Ta30B M JIETKOBOCIUIAMEHSIOIMXCS
KHUIKOCTEH IO MUHUMAJIBHOMY O€30MacHOMY yleJIbHOMY 00beMy nomerieHui. [Ipennoxena cnpaBouHas Tabnuna
JUISL  YTIPOIICHHS TPOUEAYPHl IPOBEPKH OTHECCHHUsI TIPOM3BOJCTBEHHBIX M CKJIAJCKUX TOMEIICHUH K
B3PBIBOIIOKAPOOTIACHBIM KaTeropusim A uiu b.

Hayunas wnoBu3Ha. llprMeHeHme MHHUMAaNTBbHOTO O€30MACHOTO YNENBFHOTO O0BbeMa MOMENICHHH JUId
PpamKUpOBaHUsI B3PHIBOOIIACHBIX CBOMCTB TOPIOYMX I'a30B U JIETKOBOCIUIAMEHSIIOIINXCS KUIKOCTEH.

IpakTHyeckasi 3Ha4MMOCTb. Paszpaborana chpaBoyHas TabnMIla MHUHHUMAJIBHOIO OE30MACHOTO YAEIBHOIO
o0BeMa TIOMEIICHUH JJTst paOOTHUKOB TIPOEKTHBIX OPraHW3aINii K HHCTIEKTOPOB Ha/I30PHBIX OPraHOB, YTO TO3BOJISIET
OIEpPaTHBHO BBIIOIHUTH IIPOBEPKY OTHECEHUSI POM3BOACTBEHHBIX M CKIIAJICKMX ITOMELIEHHH K KaTeropusim A uinu b
TI0 B3PBIBOTIOXKAPOOTIACHOCTH.

KiroueBble cii0Ba: 63pwis, nodcap, MUHUMATbHGIL OE30NACHLIL  YOenbHblll  00beM, 2oprodull  2as;
JIe2KOBOCHAAMEHSIOWAACS, HCUOKOCTD.

Jna uurupoBanus: Anexcees C. I” OnieHka B3pHIBOOIIACHOCTH TOPIOYHMX T'a30B U JIETKOBOCILIAMEHSFOIIIUXCS
xuaxoctedt // Hayunsiit Bectauk HUU «Pecniparopy. — 2025, — Ne 3 (62). — C. 22-32. — EDN ETNXUE

Objective. To perform a comparative analyses of the explosion and fire hazard of combustible gases and
flammable liquids by using the minimum safe specific volume of a room.

Methods. Analytical research methods based on SP 12.13130.2009 and SP 64.1311500.2018.

Results. The rating of explosion and fire hazard of combustible gases and flammable liquids is compiled by using
the minimum safe specific volume of a room. The look-up table are proposed to simplify the procedures for checking
of explosion categories determination for production and warehouse premises.


mailto:3608113@mail.ru

Scientific novelty. The use of the minimum safe specific volume of premises for the ranking of the explosive
properties of combustible gases and flammable liquids.

Practical significance. The reference table with the data of a minimum safe specific volume of premises has
been compiled for employees of design companies and inspectors of supervisory authorities.

Key words: explosion; fire; minimum safe specific volume, combustible gas, flammable liquid.

For citation: Alexeev S. G. Evaluation of explosion hazard of combustible gases and flammable liquids.
Scientific bulletin of the NII «Respiratory, 2025, no. 3 (62), pp. 22-32. EDN ETNXUE
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BJIMAHUE BPEMEHN BOJOHACBILIEHUS HA KPATHOCTD BCITYYUBAHMSI
OI'HE3AIIIMTHOI'O MOKPBITUA CTPOUTEJ/JBHBIX KOHCTPYKIIUU

INFLUENCE OF WATER SATURATION TIME ON THE SWELLING RATIO
OF FIRE-RETARDANT COATING OF BUILDING STRUCTURES

Hesb. OkcriepiMeHTaNbHas OLEHKa YCTOMYMBOCTH OTHE3AIIUTHOIO MOKPBITHS K BO3IEHCTBHIO BOIBI ITyTEM
YCTaHOBJIEHHUS 3aBUCUMOCTH N3MEHEHHUS KPaTHOCTH BCITyYMBaHUS OT BPEMEHH BOJOHACKIIICHHUS.

Mertonbl. [ paBUMETpUUECKII METOZ, ONIPENIENIEHNST MACCOBOM A0 BOJIBI; M3MEPEHUE TONIIMHBI BCITyYEHHOIO
CJI0S ¥ HAYaJIbHOM TOJIIIMHBI CYyXOTO CJIOS TIOKPBITHSL.

Pe3ynbrarbl. DKCIIEpUMEHTAIBHO MCCIEAOBaHA KMHETHKA IOIVIOLICHHS BOABI 00pa3liaMy OTHE3alUTHOIO
TIOKPBITUS BCIyYMBAIOLIETOCS THUIIA HA OCHOBE aKpPHUJIOBOM AMCIEPCHUH IPU BONOHACHIIEHUH B TeueHue 1, 3, Su 7
CYTOK B CTaTMYECKHX YCIIOBHUSX AKCIIEpHMEHTA. BBINONHEHA OLIEHKAa YCTONYMBOCTH OTHE3ALIUTHOTO MOKPBITHA K
THPOIUTHYECKON JECTPYKINH 1O KOIMYECTBEHHBIM KPUTEPUSM — COIAEPKAHUIO BOABI IPH HACBIILIEHUH U KPAaTHOCTH
BCITyYMBaHUsI TOKPBITHS.

Hayynass HoBHM3HA. 3aBUCHMOCTH, XapaKTEpPH3YyIOLINE€ W3MEHEHHE COIACP)KaHHWA BOABI M KPaTHOCTH
BCITyYMBAHUsI OT BPEMEHHM BOIOHACHIMIEHHS OOpa3loB pa3paOOTAHHOTO OTHE3aIWTHOTO MOKPBITHS HA OCHOBE
aKPUIJIOBOM AMCIIEPCUH TIOJTyYEeHBI BIIEPBHIE.

IlpakTHyeckasi 3HAYUMOCTh. [lokazaHo, 4YTO TpH pa3pabOTKE peUenTyphl M ONTHMH3ALMK CBOMCTB
OTHE3aIINTHBIX OKPHITHH, HCCIIeyeMble apaMeTpbl MOJKHO HUCTIONH30BATh B KAYE€CTBE KOMMIECTBEHHBIX KPUTEPUEB
TIPY OIIEHKE M3MEHEHHs OTHECTOMKOCTH MOKPHITHH MOCIE AIUTETHHOTO KOHTAKTa C BOIOH.

KiroueBble ci10Ba: maccogas 00nst 600bl; UIMEHEHUE KPAMHOCMU GCHYYUBAHUS OM  B00OHACHIUEHUS,
OCHE3aUUMHOE NOKPLIMUE HA OCHOBE AKPUN0B0U OUCHEPCUL, OZHE3AWUMA CIMPOUMETIbHBIX KOHCIMPYKYUU, KUHEMUKA
HO2NOWeHUsL 800bl, NEPUOO BOOOHACHIUEHUS 00PA3YOS.

Jna nutupoBanms: Jlebedesa B. B., Xpanonenko O. B. BnusiHue BpeMeHH BOIOHACHIIIEHNS HAa KPaTHOCTb
BCITyYHMBAHUSI OTHE3ANIUTHOTO MOKPBITHS CTPOUTENBHBIX KOHCTpYKIHiA / Hayunblit BectHuk HUU «Pecrmparopy. —
2025.—Ne 3 (62). — C. 33-39. EDN PXYWXV

Objective. Experimental evaluation of the water resistance of a fire-retardant coating by determining the
relationship between swelling ratio change and water saturation time.

Methods. Gravimetric method for water content determination; measurement of expanded layer thickness and
initial dry coating thickness; graphical method for data presentation.

Results. The water absorption kinetics of intumescent fire-retardant coating samples based on acrylic dispersion
were experimentally investigated during water saturation for 1, 3, 5, and 7 days under static conditions. The resistance
of the fire-retardant coating to hydrolytic degradation was evaluated using quantitative criteria — water content at
saturation and coating swelling ratio.


mailto:v.lebedeva@80.mchs.gov.ru

Scientific novelty. The relationships characterizing the change in water content and swelling ratio with water
saturation time of the developed fire-retardant coating samples based on acrylic dispersion were obtained for the first
time.

Practical significance. It is shown that when developing the formulation and optimizing the properties of fire-
retardant coatings, the studied parameters can be used as quantitative criteria for assessing changes in the fire resistance
of coatings after prolonged contact with water.

Keywords: water content; change in mass and swelling ratio with water saturation, acrylic dispersion-based
fire-retardant coating; fire protection of building structures; water absorption kinetics, the period of water saturation
of the samples.

For citation: Lebedeva V. V., Khraponenko O. V. Influence of water saturation time on the swelling ratio of fire-
retardant coating of building structures. Scientific bulletin of the NII «Respiratory, 2025, no. 3 (62), pp. 33-39.
EDN PXYWXV
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OCOBEHHOCTH 3KOHOMHOI'O KUCJIOPOAOIINTAHUSA PECITUPATOPA
FEATURES OF ECONOMICAL OXYGEN SUPPLY OF A RESPIRATOR

Hens. Onpenesnenne myTel COBEPLICHCTBOBAHHS PETEHEPATHBHOIO PECIIMPATOpa CO CXKAaThIM KHUCIOPOIOM ISt
€r0 SKOHOMHOTO KHCJIOPOJIOITUTaHUSL.

MeTtonbl. AHATUTHYECKHE METOAbI MCCIEIOBaHUS KHUCIOPOIONHMTAHMUS PEreHepaTHBHOIO PECIUparopa co
CXKaTbIM KHUCIIOPOIIOM.

Pesyabratsbl. [IpemsioxkeHsl BApUaHThl KUCIOPOJONMTAHUS PETEHEPATHUBHOTO PECIIMPATOPa, 00ECIIEUHBAIOIIHE
pa3HbIe PSKUMBI PA0OTHI.

Hayuynas HoBu3Ha. OOOCHOBaHa cucTeMa KUCIOPOIONUTAHMUS PEreHEPaTHBHOIO PECIMPATOPA € MOCTOSHHON
pomyBKoit oobeMoM 10 % OT pacxomyeMoro Kucioposa.

IlpakTHyeckasi 3HAYUMOCTb. llomydeHHbIE pe3ynbTaThl HCCIAECAOBAHWNA MOTYT OBITh HCIIOJIB30BAaHBI IPU
pa3paboTKe pecrparopa, UMEIOIIEro Oolbliiee BpeMsl 3aIUTHOTO JCHCTBHSI.

KiroueBble cjI0Ba: OvixamenvHwlil annapam, cpeocmsa UHOUBUOYATLHOU 3aWUmbl OpeaHo8 ObIXAHUSA,
PECRUpamop; Cocamulti KUCIOPOO, KUCIOPOOOnUmManue.

Jnsi umrupoBanusi: Kupwvsan A1, Mamaes B. B, 36opwux JI. A., TThemeneyxuii P. C. OcobeHHocTH
9KOHOMHOTO KHcIopofonuTanus pecnuparopa // Hayunsni Bectauk HUM «Pecruparopy. — 2025. — Ne 3 (62). —
C. 4047. EDN OOUNKR

Objective. Determination of ways to improve a regenerative respirator with compressed oxygen for its
economical oxygen supply.

Methods. Analytical methods for studying oxygen supply of a regenerative respirator with compressed oxygen.

Results. Variants of oxygen supply for a regenerative respirator are proposed, providing different operating
modes.

Scientific novelty. The oxygen supply system of a regenerative respirator with a constant purge of 10 % of the
consumed oxygen has been substantiated.

Practical significance. The obtained research results can be used in the development of a respirator with a longer
protective effect time.
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Key words: breathing apparatus, personal respiratory protective equipment; respirator, compressed oxygen,
oxygen supply.

For citation: Kiryan A. P., Mamayev V. V., Zborshchik L. A., Pletenetskiy R. S. Features of economical oxygen
supply of a respirator. Scientific bulletin of the NII «Respiratory, 2025, no. 3 (62), pp. 40-47. EDN OOUNKR
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MMPOI'HO3UPOBAHUE IMHAMUKU UBMEHEHUS OBBbEMA 30HbI C HOPMATUBHBIMHU
MHUKPOKJIMMATUYECKAMM YCJIOBASIMHU B TOPHOM BBIPABOTKE HE®TSHOM IIAXTBI

PREDICTING THE DYNAMICS OF THE VOLUME CHANGE OF THE ZONE WITH STANDARD
MICROCLIMATIC CONDITIONS IN A MINE WORKING OF AN OIL SHAFT

Hean paGornl. [IporHo3upoBaHWE JWHAMUKH  WU3MEHEHHMS O00beMa 30HBI C  HOPMATHBHBIMU
MHUKPOKJIMMATUYCCKUMU YCJIOBUSIMM B TOPHOW BBIPAOOTKE HE(TAHON IIaXThl HAa OCHOBE MAaTEMaTHYECKOTO
MOZETUPOBAHUS CMEILIECHUSI OXJIAXKICHHOM BO3AYLIHOM CTPYH, UCXOMSILEH U3 BO3AYXOOXJIAKAAIOLIEH YCTAHOBKY C
THJIOCOSIHBIMU  aKKyMYIISITOPAMH  XOJIOAd, W TIOIYyTHOTO BO3AYIIHOTO TIOTOKA TOPHOW BEIPAOOTKH, C Y4YETOM
HECTAIIMOHAPHOCTH pabOTHI aKKyMYJISITOPOB Y ICTOYHUKOB TETIIOBBIICIICHIIS.

Metoabl. Yucnennsie wmetonbl: CFD-monenupoBaHue; KOHEUHO-Pa3sHOCTHBIA METOH; MapaMEeTpUYECKUe
WCCJICIOBAHUS BIMSHUS TEMITEPATYPhI JIb/Ia, CKOPOCTH ITOTOKOB ¥ M3HOCA M3OJISIIMU Ha TMHAMUKY N3MEHEHHs 00beMa
30HBI C HOPMATUBHBIMH MHKPOKJIMMATUIECKUMH YCIIOBHSMH B TOPHOM BRIPAOOTKE HE()TSIHOM I1aXThI.

PesyabTarbl. Pazpaborana maremarideckas MOICIb HECTAIIMOHAPHOTO TEIIOOOMEHA, MPOTHO3UPYIOMIAs
TEMIIepaTypy BO3IYITHON CTPYX Ha BBIXOJIE N3 YCTAHOBKH IPH YMEHBIIIEHHN MACCHI JIbJIOCOIITHON cMecH ((pa3oBoM
nepexosie) B akkymyisitopax xonona. Co3mgaHa TpexMepHasi MOJIENb TYpOYJISHTHOTO CMEIICHUS OXJIaKACHHONH U
HarpeToi (MOMyTHOW) BO3IYIIHBIX CTPYH, BBISBISAIONIAS IPSMYIO 3aBUCUMOCTD d((PEKTUBHOM 30HBI OXJIaXICHUS
OT CKOPOCTH WCTEUCHHS OXJIAXKJICHHOW CTpPYH, YBEIMYCHHE CKOPOCTH OOYyCIaBIMBAET MPOMOPIIUOHAIEHOE
pacmupenrie (GpoHTa OXJIKIACHHOTO IMOTOKa Bo3ayxa. OOOCHOBaHA IMPOTHO3HAs MOjAEIbh padodell 30HBI C
HOPMAaTUBHOW TEMIEpaTypol, JEMOHCTPHUPYIOMIAs 3aBUCHMOCTh €€ 00heMa OT AMHAMUYCCKUX MapaMeTpoOB
OXJIAXKICHHOM CTPYH: TEMITEPaTyPhl, CKOPOCTH U BJIAroCOMSPIKaHuUsI.

Hayuynasi HoBM3HA. BrepBeie mpeqiokeHa HepapXW4Hash MareMarhdecKas MOJENb, WHTETPUPYIOIIAs:
HECTAIMOHAPHBIA TEIUIOOOMEH B YCTAaHOBKE ¢ (ha30BBIMHE TIEPEX0OIaMH Jibaa; 3D-TypOylleHTHOE CMEIIICHUE CTPYH C
YYETOM IUIaBY4eCTH M BIIATOINEPEHOCa; MPOCTPAHCTBEHHO-BPEMEHHOW KpUTEepHi 30HBI KoM(oOpTa Ha OCHOBE
WHJTUKATOpHON (PyHKIMH. YCTaHOBIICHA NETCPMHUHAIMS JUHAMUKYA HOPMATHUBHBIX YCIIOBUH MapameTpamul CTPYH.
O00CHOBaHa aJICKBATHOCTH MOJICIIH PEATLHBIM TMPOIIECCaM B IIAXTHBIX BEIPAOOTKAX.

IIpakTHueckast 3HAYMMOCTb. Pe3ynbTarsl IO3BOJISIOT ONTUMU3UPOBATh HKCILTyaTal[UI0 IAXTHBIX YCTaHOBOK
BO3/IYIIIHOTO OXJIAXKACHUS C JIHIOCOSIHBIMU aKKyMyJSITOpaMH. Pa3paOoTaHHBIE MOAETH O0ECIEUHBAIOT BBIOOP
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KPUTHYECKHX MapaMeTPOB: ONTUMAIBHOIO AUANa30Ha CKOPOCTEeH UCTEUEHHUS], MHTEPBAIOB 3aMEHBI SHEPTOHOCUTEIS
TIPH €TI0 JACTPajIalivH, a TAKKE PEKUMOB MPEABAPUTENIHLHOTO OXJIAXKICHHS JTbAa I NpoaieHns 3 EeKTHBHOM paboThI.
BHenpenue pellieHWid HampapieHO Ha TIOBBINICHHE OE30MaCHOCTH TOPHOPEMOHTHBIX pabOT B YCIOBHSX
IKCTPEMATLHOTO MUKPOKITUMATA.

KnroueBble cioBa: mypoyienmnoe cmeuienue cmpyi, OXAax)coeHue 6030yXa, aKKYMYISAMmOopsl Xonood,
Mamemamuyeckas MoOeib, HemsaHbIE UAXMbL.

Jas uutupoBanusi: 3axaposa B. B., Iloosuecuna E. B., Iloosucun K. A., Topoxosa T. IO. IlporHo3upoBaHue
JMHAMHUKH M3MEHEHHs! 00beMa 30HbI ¢ HOPMaTHBHBIMA MUKPOKJIMMAaTHYECKUMH YCJIOBHSMH B TOPHOH BBIpaOOTKE
HedTsHoM maxtel // Hayunsnii BectHuk HUU «Pecruparopy». — 2025. — Ne 3 (62). — C. 48-58. — EDN UNFVLE

Objective: to predict the dynamics of the volume change of the zone with standard microclimatic conditions in
a mine working of an oil shaft based on mathematical modeling of the mixing of the cooled air jet exiting the air-
cooling unit equipped with ice-salt cold accumulators and the concurrent airflow in the mine working, accounting for
the non-stationary operation of the accumulators and heat sources.

Methods: Numerical methods: CFD modeling (ANSYS Fluent) for analyzing 3D-turbulent mixing of a cooled
jet with a co-flow in a mine working; finite difference method for calculating unsteady heat transfer in the installation,
including the dynamics of air temperature and moisture content during ice melting; parametric studies of the effects of
ice temperature, flow velocities, and insulation degradation on the dynamics of the volume change of the zone with
standard microclimatic conditions in the mine working of an oil shaft.

Results: a mathematical model of unsteady heat exchange was developed to predict the temperature of the air jet
at the unit outlet during the reduction of the ice-salt mixture mass (phase transition) in the cold accumulators. A three-
dimensional model of turbulent mixing of cooled and heated (concurrent) air jets was created, revealing a direct
dependence of the effective cooling zone on the velocity of the cooled jet: increased velocity proportionally expands
the front of the cooled air flow. A predictive model of the working zone with normative temperature was substantiated,
demonstrating the dependence of its volume on the dynamic parameters of the cooled jet: temperature, velocity, and
moisture content.

Scientific novelty: For the first time, a hierarchical mathematical model was proposed integrating: unsteady heat
exchange in the unit with ice phase transitions; 3D-turbulent jet mixing considering buoyancy and moisture transfer;
a spatiotemporal comfort zone criterion based on an indicator function. The dynamics of normative conditions were
shown to be determined by the jet parameters. The adequacy of the model to real processes in mine workings was
justified.

Practical significance: The results enable optimization of the operation of mine air-cooling units with ice-salt
cold accumulators. The developed models provide selection of critical parameters: optimal velocity ranges of jet
outflow, replacement intervals for the energy carrier upon degradation, and pre-cooling regimes of the ice to extend
effective operation. Implementation of these solutions aims to enhance safety of mining repair works under extreme
microclimatic conditions.

Keywords: turbulent jet mixing; air cooling; cold accumulators, mathematical model; oil mines.

For citation: Zakharova V. V., Podvigina E. V., Podvigin K. A., Gorokhova T. Yu. Predicting the dynamics of the
volume change of the zone with standard microclimatic conditions in a mine working of an oil shaft. Scientific bulletin
of the NII «Respiratory, 2025, no. 3 (62), pp. 48-58. EDN UNFVLE
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BBICTPOTBEPIEIOIIA MATEPHUAJI JIJISI BO3BEJEHUSI OKOJIOIITPEKOBBIX ITOJIOC
FAST-HARDENING MATERIAL FOR CONSTRUCTING NEAR-MINE STRIPS

Heab. PazpaboTka OBICTPOTBEPACIOIIETO THUIICOLIEMEHTHOTO MaTrepralia ¢ BBICOKON paHHEH MPOYHOCTBIO JUISA
BO3BEJICHUS JIUTHIX HECYIIIMX OKOJIOMITPEKOBBIX MOJIOC B IIAXTaX.

Metoapbl. DKCIEPUMEHTANbHBIE HCCIEIOBAHUS C HCIOIb30BAHUEM CTAHJAPTHBIX METONOB OMNPEACICHUS
BpPEMEHHU Hayalla U KOHIIA CXBATHIBAHUS THIICOIIEMEHTHOM PAaCTBOPHOM CMecH; Tpeneia MPOYHOCTU TPU CHKATHH
OTBEPXKACHHOIO Marepuaia.

Pe3yabrarhl. Pa3zpaboTaH KOMIIOHEHTHBIN COCTAB THIICOIIEMEHTHOTO Marepuaia, 00JaJaromero HeoOXomiMOn
paHHE W KOHEYHOM MEXAaHWYECKOM TPOYHOCTBIO Ui BO3BEIEHUS HECYIIUMX OKOJOLITPEKOBBIX IIOJIOC
THPOMEXaHUYECKIM CIOCOOOM B IIAXTHBIX YCIOBUSIX MHTEHCHBHOTO POCTa HArPY30K CO CTOPOHBI ITOPOIHOTO
Maccusa. OnpeseneHbl TEXHOIOTHIESCKUE MapaMeTPhl PUTOTOBICHUS U IIEPEKauNBaHIS TUTICOIIEMEHTHOTO PacTBOpa
C MPUMEHEHHEM Pa3pabOTaHHOTO MaTepuala, TOATBEPKIAIOIINE TPAKTUIECKYI0 BO3SMOYKHOCTD BO3BENICHHUS JIUTHIX
HECYIINX OKOJIOMITPEKOBBIX TIOJIOC THAPOMEXaHIMIECKAM CITOCOOOM B IIIAXTaX.

Hayunass wnoBu3Ha. PaspaGorana perentypa OBICTPOTBEPACIOIICIO THIICOIIEMEHTHOIO —Marepualia,
OTIMYAIOLIETOCS OT U3BECTHBIX MUHEPAIILHBIX CMECEH BBICOKOM PAHHEH MPOYHOCTHIO, a TAKXKE PEUMYIIECTBAMU B
reOMEXaHNYECKOM U TEXHOJIOTMYESCKOM acIEKTax.

IpakTHyeckas 3HAYAMOCTD. [IPOUHOCTHBIC XapaKTEPUCTUKN pa3pad0OTaHHOIO TUIICOIIEMEHTHOTO MaTepHaa
MO3BOJISIIOT MCIIOIB30BATh €TI0 ISl BO3BEACHHUS HECYILIUX OKOJIOIITPEKOBBIX MOJIOC, B3PBIBOYCTOMUMBBIX IEPEMBIYEK,
MPOBE/ICHHS KPETISKHBIX M 3aKJIaJIOUHBIX pa0OT B IIAXTaX, a TAKKE B KAYECTBE BSDKYIIETO JUIS MOTyUeHHUs OSTOHA TIPU
TIPOU3BOZICTBE IIEMEHTHBIX B3PBIBOYCTONYMBBIX MTaHENEH, MOCTOBBIX COOPYKEHHH U IPYTHX OOBEKTOB.

KioueBble ciioBa: copras evipabomxa;, 6000mMeepooe COOMHOWCHUE, YEMEHMHASL CMeChb, MeXAHUHECKds.
NPOYHOCMb HA 0OHOOCHOE Cocamue; pemst meepoeHUsL.

Jnsa nurupoBanus: Jlebedesa B. B. BricTpoTBepAetoNInii MaTepua i BO3BEICHUS OKOJIOMITPEKOBBIX TIOJIOC
// Hayunsriit BectHuk HUU «Pecrmparopy. — 2025. — Ne 3(62). — C. 59—65. EDN POOLMG

Objective. Development of a fast-hardening gypsum-cement material with high early strength for the
construction of cast bearing near-track strips in mines.

Methods. Experimental studies using standard methods for determining the start and end times of setting of a
gypsum-cement mortar mixture; the compressive strength of the cured material.

Results. The component composition of the gypsum-cement material, which has the necessary early and final
mechanical strength for the construction of bearing near-track bands by the hydro-mechanical method in the mine
conditions of intensive growth of loads from the rock mass, has been developed. The technological parameters of the
preparation and pumping of the gypsum-cement mortar using the developed material have been determined,
confirming the practical possibility of constructing cast bearing near-track bands by the hydro-mechanical method in
mines.

Scientific novelty. A formula has been developed for a fast-hardening gypsum cement material that differs from
known mineral mixtures in its high early strength, as well as advantages in geomechanical and technological aspects.

Practical significance. The strength characteristics of the developed gypsum-cement material allow it to be used
for the construction of load-bearing near-mine strips, explosion-resistant lintels, and for fastening and filling operations
in mines, as well as for use as a binder for producing concrete in the production of cement explosion-resistant panels,
bridges, and other structures.

Keywords: mine working; water-solid ratio, cement mixture;, mechanical strength in uniaxial compression,
curing time.

For citation: Lebedeva V. V. Fast-hardening material for constructing near-mine strips. Scientific bulletin of the
NII «Respiratory, 2025, no. 3 (62), pp. 59-65. EDN POOLMG
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HOBBIINEHUE BE3OITACHOCTHU PABOTHHUKOB ITOBEPXHOCTHBIX KOMIIVIEKCOB INAXT
ITPU NIOA3EMHBIX ITOKAPAX

IMPROVING PERSONNEL SAFETY AT SURFACE MINE COMPLEXES DURING OF
UNDERGROUND FIRES

Heab. O6ocHOBaTE MEpBI TIO OOECTICYEHHIO OE30TTaCHOCTH PAOOTHUKOB TIOBEPXHOCTHBIX KOMILIEKCOB IIAXT OT
BO3/IEMCTBHSA OMACHBIX ra30B, IPOHMKAIOIINX B 3[JaHUS U COOPYKEHUS MPYU MOI3EMHBIX MOXKAPaX.

Mertoquka. Vcnoms3oBaHbl HH(DOPMAIIOHHO-aHAINTHYECKAE HWCCIICAOBAHUS, aHAN3 W 0000IIeHHe
COBPEMEHHBIX MH(OPMALMOHHBIX WCTOYHHUKOB, aHAJN3 aBAPUIHOCTH Ha YIIEAOOBIBAIOIINX MPENPUITUSIX, OIBIT
JMKBUJIAIMA  BOCHWU3MPOBAHHBIMH TOPHOCIACATENIbHBIME  (JOPMHUPOBAHUSAMU TOJ3EMHBIX W TOBEPXHOCTHBIX
MIO’KapoB.

Pe3ysbTarbl. YCTAQHOBJICHO BIMSHHE PEBEPCHPOBAHMSA  BEHTWILILMOHHOM CTpyd HA  JUHAMUKY
pacrpocTpaHeHusT TOKapHBIX Ta30B 4Yepe3 IMEpPeXONHON TOHHEIb B 3/aHUS U COOPYKEHHS MOBEPXHOCTHOTO
KOMILIEKCA IIaXThI.

Hayunas HoBu3Ha. IloiydeHsl MaTeMaTH4ecKHE 3aBHCHMOCTH ONpeEIeleHHs OoO0beMa IOXKapHBIX Tra3oB,
MIPOHUKAOIIUX B 37[aHHUS U COOPYKEHHS TOBEPXHOCTHOTO KOMIUIEKCA IIAXThI IIPHU MOJI3EMHBIX MOXKapax, 3aBUCAIINE
OT BEJIMYMHBI IIOTEPH JIETIPECCHH HAAIIAXTHOTO 3/JaHKS M pacXo/ia BO3AyXa B HEM.

IIpakTnyeckasi 3Ha4YuMOCTb. IIpoBeneHHBIE HCCIIENOBAaHUS TO3BOJIIOT IPEABAPUTENILHO  BBIIOJIHUTD
MO/ICJIUPOBAHUE aBAPUHHOTO BEHTWISILIMOHHOTO PEXKMUMA [IaXThI PH HOXKape C yYeTOM yTeueK BO3AyXa B 3AaHUAX U
COOPY)KCHHSAX ITOBEPXHOCTHOTO KOMIUIEKCa M pa3paboTaTh KOMIUIEKC Mep O€30MacHOCTH IO HEJOIYIICHUIO
PacIpocTpaHeHUs] ONACHBIX Ta30B A1l PaOOTHUKOB MpPENNPHATHS, OOCITY)KMBAIOIIMX JaHHBIE MOBEPXHOCTHBIC
KOMILJIEKCBI.

KnroueBble cioBa: nposempusanue, pesepcuposanue, nojiCapHbie 2azvl, NOGEPXHOCMHBIL KOMNIEKC, MEPbl
bezonacrnocmu, 20pHOCHACAMENbHAS CTTYHCOA.

Jos uutupoBanusi: Magpoou A. B., Heaxnenko A. B. IloBbiienne 6e30macHOCTHA paOOTHUKOB IIOBEPXHOCTHBIX
KOMIUIEKCOB LIaXT MPH MoA3eMHBIX noxapax // Hayunsiit Bectank HUU «Pecrimparopy». —2025. — Ne 3 (62). — C. 66—
72.— EDN XRMPRD

Purpose. Justify measures at ensuring the safety of workers in surface mine complexes from the effects of
hazardous gases that penetrate buildings and structures during underground fires.

Methodology. Uses information and analytical research, analysis and generalization of modern information
sources, analysis of accidents at coal mining enterprises, and the experience of underground and surface firefighting
by paramilitary mine rescue units.

Results. The effect of reversing the ventilation jet on the dynamics of fire gases propagation through the transition
tunnel into the buildings and structures of the surface complex of the mine has been studied.

Scientific novelty. Mathematical dependences of determining the volume of fire gases penetrating into the
buildings and structures of the surface complex of the mine during underground fires depending on the value of the
loss of depression of the above-mine building and the air flow in it have been proposed.

Practical significance. The conducted research allows for the pre-simulation of the mine's emergency ventilation
mode during a fire, taking into account air leaks in the buildings and structures of the surface complex, and the
development of a set of safety measures to prevent the spread of hazardous gases for the employees of the enterprise
who maintain these surface complexes.

Keywords: ventilation; reversing; fire gases; surface complex; safety measures; mine rescue service.

For citation: Mavrodi A. V., Ivakhnenko A. V. Improving personnel safety at surface mine complexes during of
underground fires. Scientific bulletin of the NII «Respiratory, 2025, no. 3 (62), pp. 66-42. EDN XRMPRD
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METO/bI U TEXHUYECKHUE CPEACTBA 9KCTPEHHOI'O OXUTAZKAEHUSA ITIOCTPAJABIHINX
TOPHOPABOUYNX U CITACATEJIEH ITPY BBICOKNX TEMITEPATYPAX B TOPHBIX
BBIPABOTKAX ITAXT

METHODS AND TECHNICAL MEANS FOR EMERGENCY COOLING OF INJURED MINERS
AND RESCUERS AT HIGH TEMPERATURES IN MINING WORKINGS

Ienb. Pa3paborars MeTOIB! M TEXHUYECKHUE CPENICTBA SKCTPEHHOTO OXJIAXKACHUS IIOCTPAAABILIMX TOPHOPA0oInX
U criacarerneil Ipy BRICOKHX TeMITeparypax B TOPHBIX BHIPA0OTKax yroOJIbHBIX IIAXT.

Metonbl. Vcrnonb30BaH aHAMTUYECKHAN W OKCIIEPUMEHTAIBHBIA METOIBl WCCIEIOBAHUS C 00pabOoTKOU
PEIYIIBTATOB IIPH UCIIOIB30BAHWHN MMAKCTOB IMPUKIIAIHBIX KOMITBIOTCPHBIX IIPOrpaMM.

Pesyabrarsl. [IpoBeneHs! nccneoBaHus TEIIOOOMEHHBIX IPOLIECCOB B CHCTEME «BHEIIHSS CPEeAa — 3aluTHAs
OZIeKIa — TOPHOCTIACcATEITh (TOPHOPAOOUHiA)» C OXIIAKIAIOIIM OBICTPOPA3EEMHBIM KOCTIOMOM U TTAKETOM XUMHUYECKAM
OXJIJKZIAIOINM, OTpE/IeNiCHbl MapaMeTpbl M BpeMs 3alllUTHOTO JICHCTBUS TPEMIOKEHHBIX cpencTB. OnpeneneHbl
TEXHUYECKHE M 3KCIUTyaTallMOHHBIC MapaMeTphbl CPEICTB 3allyThl TOPHOPAOOUMX M criacaresiei, 00ecreyrBarome
TIOBBIIIICHUE OE30MaCHOCTH U 3((EKTUBHOCTH Pa0OThI MPH IPTOTEPMUUCCKUX HArPy3KaX B YTOJIBHBIX IIAXTaX.

Hayuynass HoBu3HA. lIpensnio’keHbl yCOBEpIICHCTBOBAHHBIC METOABI M CPEACTBA OKa3aHHA ONEPATUBHON
JOBpa4eOHOI MOMOIIY OCTPAAABIIMM F'OPHOPAOOUNM U TOPHOCIACATENSAM IPH BBICOKUX TEMIIEPATypax B TOPHBIX
BBIPAa0OTKAaX aBapUHHBIX YYaCTKOB YTONBHBIX IIAXT, KOTOpbIE OTIMYAIOTCS OT CYIIECTBYIOIIMX aHAJIOTOB
BO3MOKHOCTBIO OKCTPEHHOTO OXJI&XKICHHA B OBICTPOPa3beMHBIX KOCTIOMaX WM MaKeTaX XUMHUYECKHX
OXJIQK/TAIOIINX.

IMpakTHyeckasi 3HAYUMOCTb. Pe3ynbrarsl HCCIIENOBaHUI MO3BOJSAT TOBBICUTH O€30MacHOCTh TpyAa
ropHOpadounx 1 3(P(HEeKTUBHOCTH BEACHHS TOPHOCIIACATENILHBIX pa0OT B YTOJBHBIX ILIAXTaX.

KitioueBble CJ10Ba: yeonvbHas waxma; aeapuuHbli y4acmok, 20pHas GblpabomKa; 6blCOKAs meMnepamypa;
Memoobl U cpeocmea IKCMPEHHO20 OXAANCOEHUS, ObICTNPOPAZLEMHBII KOCHIOM, NAKEM XUMUYECKUL OXAAANCOAIOUWUTL;
20pHopabouull; 20pHoCnAcamens,; nosvluieHue 6e30nacHocmu mpyod.

Jnst uutupoBanusi: Kupvsn A. I1. MeTonpl M TEXHUYECKHE CPEICTBA IKCTPEHHOTO OXJIAXKICHHUS OCTPAIaBIINX
TOPHOPa0OUMX U Criacartesell Mpy BBICOKMX TEMIlepaTypax B TOpHBIX BeIpaboTkax maxT / Hayunsiii Bectauk HUU
«Pecmmuparopy. —2025. — Ne 3 (62). — C. 73—79. — EDN PHHKEQ

Purpose. Develop methods and technical means for emergency cooling of injured miners and rescuers at high
temperatures in coal mine workings.

Methods. Analytical and experimental research methods were used with processing of results using application
software packages.

Results. The heat exchange processes in the system «external environment — protective clothing — mine rescuer
(miner)» with a cooling quick-release suit and a chemical cooling package were studied, the parameters and time of
protective action of the proposed means were determined. The technical and operational parameters of the means of
protection for miners and rescuers were determined, ensuring increased safety and efficiency of work under
ergothermic loads in coal mines.

Scientific novelty. Improved methods and means of providing emergency first aid to injured miners and mine
rescuers at high temperatures in mine workings of emergency sections of coal mines are proposed, which differ from
existing analogues by the possibility of emergency cooling in quick-release suits or packages of chemical cooling agents.

Practical value. The research results will improve the safety of miners and the efficiency of mine rescue
operations in coal mines.

Keywords: coal mine; emergency area, mine workings, high temperature;, emergency cooling methods and
means, quick-release suit; chemical cooling pack; miner; mine rescuer, improving occupational safety.
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CUCTEMATHUKA YPE3BbIYANHBIX CUTYALIUI, OBY CJIOBJIEHHBIX
BOEHHBIMH KOH®JIMKTAMU

SYSTEMATICS OF EMERGENCY SITUATIONS CAUSED BY MILITARY CONFLICTS

Heas. [IpoBenenune cucTteMHON KIACCU(HUKAIMHA YPE3BHIYAHHBIX CHUTYalllil, OOYCIOBICHHBIX BOCHHBIMH
KOH(IIMKTAMHU JUIsl pa3pabdO0TKU COOTBETCTBYIOIIETO TEPMHHOJIIOTMYECKOTO arapara, a TaKKe PACKPBITUS 0TI
MEXIy MOHATHSAMH «BOOPYXECHHBIH» U «BOCHHBIH KOH(IMKT», OIpeNeNieHHs HX BO3MOXKHBIX HCTOYHHKOB M
MOBBIIICHUSI 3(Q(PEKTUBHOCTH pearnpoBaHusl Ha HUX.

MeTonsi. Vcrions3oBaHs! cBefieHns otedecTBeHHBIX (E-library) u 3apyoexnsix (Scholar Google Academy) 6a3
JTAHHBIX Hay4YHBIX UCCIIECA0BAHUM, @ TAKYKE OCHOBHBIE MTONIOYKEHUS TEOPHN CUCTEMHOTO aHAJIN3a, KPUTUYECKUH aHATTN3
HAYYHBIX ITyOIMKAIHH.

Pe3yabrarbl. [IpoBenena cuctemnas Kiaccuukanus Ype3BbYaifHbIX CUTYalUid, 00yCIOBIEHHBIX BOCHHBIMU
koH(uKTamu. OrnpeenieHbl HICTOYHUKY X BO3HUKHOBEHWS M IPOOJIEMHBIE BOIIPOCHI B JIAHHOM 00JIACTH.

Hayunast HoBu3Ha. BriepBbie pa3paboTaH TepMUHOJIOTMUECKHUIT annapar, CHCTEMaTH3UPYIOIINH Ype3BbIualiHble
CHUTYyalll1, 00yCJIOBIIEHHBIE BOCHHBIMH KOH(IMKTaMU. PacKpbIThI OTIMYUS MEXIY MOHITUSIMU «BOOPY>KEHHBII» 1
«BOCHHBIN KOH(JIUKTY», TAaHO OIpeJieIeHIe Ype3BbIUaiiHON CHTYalllH, 00YCIIOBIEHHON BOOPY)KEHHBIMU (BOCHHBIMH)
KOH(IMKTaMH, IPOBEIEHA MX KIaCCU(UKALIHS, OTPEAeSIeHbl BO3MOKHBIE HCTOUYHUKH U JJaHA X XapaKTepHCTHKA.

IpakTuyeckasi 3HAYUMOCTb. Pa3pa0oTaHHBI TEPMUHOJOTHUECKUI ammapar, CHCTEMaTH3UPYIOIIHIA
Ype3BbIYaliHbIe CHTYAIMHU, 00YCIIOBICHHBIE BOCHHBIMU KOH(IMKTaMH, TIO3BOJIUT 3(()eKTHBHEE pearnpoBarh Ha HAX
W YYUTHIBaTh BO3MOMKHBIE HCTOYHMKH BO3HHUKHOBEHHS [UI1 IIPOTHO3MPOBAaHWSI W IPOBEACHHS KOMIUIEKCA
MPEBEHTHBHBIX MEPOIPHUSITHI.

KnroueBsble cinoBa: cucmemamuxa;, cucmemnas kiaccuguxayus, upessviyaiinvie cumyayuu;, 9C; ucmounux
YC; xapakxmepucmuxa YC; oennvie KoH@uKkmul, 80opyscerHvle KoHguukmul;, Cneyuanbras 60eHHaAs ONepayus,
CBO.

s nutupoBanusi: Kozepos /[. A., llemka B. @., [llynenvrko A. M. Cuctemarrka ype3BbIYaliHBIX CUTYaIHH,
00yCIIOBIIEHHBIX BOeHHbIMH KoH(MmukTamu // Hayunbrit Bectarik HUU «Pecnimparopy. — 2025. — Ne 3 (62). — C. 80—
88.—EDN UYEZQT

Objective. Conducting a systemic classification of emergency situations caused by military conflicts in order to
develop an appropriate terminology, as well as to disclose the differences between the concepts of «armed» and
«military conflict», determine their possible sources and improve the effectiveness of response to them.

Methods. The research materials include publications from both domestic (E-library) and foreign (Scholar
Google Academy) scientific research databases. The research methods include the basic provisions of the theory of
systems analysis, as well as a critical analysis of scientific publications.

Results. A systemic classification of emergency situations caused by military conflicts has been conducted. The
sources of their occurrence have been determined. A number of problematic issues in this area have been revealed.

Scientific novelty. For the first time, a terminology has been developed that systematizes emergency situations
caused by military conflicts. The differences between the concepts of «armed» and «military conflict» have been
disclosed, an emergency situation caused by armed (military) conflicts has been defined, their classification has been
carried out, possible sources have been determined and their characteristics have been given.



Practical significance. The developed terminology, systematizing emergency situations caused by military
conflicts, will allow to respond to them more effectively and take into account possible sources of occurrence in order
to forecast and implement a set of preventive measures.

Keywords: taxonomy; system classification; emergency situations; ES; source of ES, characteristics of ES;
military conflicts; armed conflicts,; Special military operation; SMO.
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OBOCHOBAHHUE PAHTUOHAJIbHOI'O BAPUAHTA KOMIIIEKTOBAHMSI IITATOB
TEPPUTOPUAJIBHBIX NOAPAZAEJEHUU TOCYJAPCTBEHHOI'O IO KAPHOTI'O HAJI30PA

SUBSTANTIATION OF THE RATIONAL STAFFING APPROACH FOR TERRITORIAL DIVISIONS OF
THE STATE FIRE SUPERVISION

Heab. Hayuno-meTonuueckoe 000CHOBaHME PAIIMOHAIBHOIO BapHaHTa 3aKpEIUICHHUs By30B, HAXOMSIIMXCS B
BefieHn MunoOpHayku Poccrn 1 peanu3yronix o0pa3oBaresibHbIe POrpaMMBbl ITOXKAPHO-TEXHUUECKOTO TPOHIIS,
3a TeppUTOpUATILHBIMU Topa3aeieHusiMu [ ocynapcTBenHoro noxapHoro Hazazopa (gainee — TIT I'TIH).

Mertoapl. B crarbe nCmonb30BaHbl METOIBI HAOMIONEHUsSI, CPABHEHMS, aHAJIM3a M CHHTE3a, MaTeMaTHIeCKOTO
MOJIETTMPOBAHMSI.

Pe3yabrarel. Beisieiena npobieMHast CUTyaIys, 3aK/II04al0Iascsd B CHIOKEHUH YPOBHS YKOMILIEKTOBAHHOCTH
mraroB TII I'TIH, xotopoe compoBoxIaeTcs yBenuyeHUeM Harpy3ku corpyaHukoB I'TIH, cHumkeHuem kauecTBa
NPOBOIMMBIX KOHTPOJIBHO-HAI30PHBIX MEPONpUATHIL. B yclnoBusx, Korma BOCHOJHEHHE AC(PHULUTA KaApoOB HE
MPEJICTABIISETCS BO3MOXKHBIM TOJIBKO 3a CUeT 00pa3oBaTesbHbIX opranu3aiii MUC Poccuu, SBISIOIIMXCS OCHOBHBIM
UCTOYHUKOM KomruiekToBanus 1uraroB TII I'TIH, npeanaraercs ans ycTpaHeHus: HekoMmIuiekTa cotpyaHukos ['TIH
NPHBJIEKaTh PEeCypchl 00pa3oBaTeNibHBIX Opranm3anuii MuHOOpHaykn Poccum, peanmsyrommx o0pa3oBarelibHbIC
NpOrpaMMbl  TIOXKAPHO-TEXHUYECKOr0 Tpodmis. B crarbe ommcaHa TOCTAHOBKA 3aiadd, MPEIUIOKEH HayqHO-
METOANYECKHUH MOIXOA K €€ PELICHUIO.

Hayunas HoBu3Ha. [IpenoxeHo HayqHOE 000CHOBaHNE METOVKH PEIICHHS 33a9i KaJpOBOTO 00ECTIEUECHHS
IITaTOB TEPPUTOPHUAIBHBIX MOJpasieeHnii [ ocy1apcTBEHHOTO MOKapHOTO Ha130pa.

IlpakTHyeckass  3HaYUMOCTb. Peamm3ammsi  pe3ynsTaroB  WCCIEAOBAHUS  ITO3BOJIUT  MOBBICHTH
ykoMmriutekTroBaHHOCTh KaapoB TII I'TIH, momro corpymamkoB I'TIH ¢ mpodwunsHBIM 0Opa3oBaHHeM M Ka4eCTBO
MPOBOJVIMBIX  KOHTPOJIBHO-HAJ30PHBIX MEPONPHATHA 3a CUYET aJAPECHOM TIOITOTOBKH CIIEIMAINCTOB  IIO
o0pa3oBarellbHBIM [IPOTpaMMaM  TTOKapPHO-TEXHUYECKOro Tpodmis Ha 0Oa3e 00pa3oBareNbHBIX OpraHU3aIMi
Muno6pnayku Poccun.

KiroueBble ciioBa: [ocyoapcmeeHnblll  NOJNCAPHLIL  HAO30p, KOHMPOIbHO-HAO30PHble MePONpUAMUSL
VKOMNNEKMOBAHHOCIb WIMAMO8; MEPPUMOPUAIbHble NOOPA30eNeH s, 00PaA308aMeNbHbIE OP2AHUIAYULL.

Jnsi  nurupoBanusi: Kysweyosa M. A., 3apunosa C.H. (OO00cHOBaHME palMOHAJBLHOIO BapHaHTa
KOMIUIEKTOBAHUSI IITAaTOB TEPPUTOPUAITHLHBIX TONpasieNieHuid [ocyiapcTBEHHOTO MoKapHOTo Hajizopa // Hayunbiii
BectHuk HUM «Pecriparopy». —2025. — Ne 3 (62). — C. 89-96. — EDN WSKNGH

Objective. To provide a scientific and methodological rationale for addressing staff shortages in territorial
divisions of the State Fire Supervision (hereinafter referred to as TD SFS) through the optimal allocation of higher
education institutions under the jurisdiction of the Russian Ministry of Science and Higher Education that offer fire
safety and engineering programs.

Methods. The study employs observation, comparison, analysis, synthesis, and mathematical modeling.
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Results. The study identifies a critical issue: declining staffing levels in TD SFS, which leads to increased
workload for SFS officers and reduced quality of control and supervisory measures. Under current conditions, when
staffing shortages cannot be resolved solely through educational institutions of EMERCOM of Russia, the study
proposes to address SFS staff shortages by utilizing resources of educational institutions under the Russian Ministry
of Science and Higher Education that implement fire safety engineering programs. The article describes the problem
statement and proposes a scientific-methodological approach to its solution.

Scientific novelty. The novelty of the research lies in the formulation of the problem and the proposed solution
framework. The developed methods for sequentially addressing three specific sub-tasks enable a solution to this
pressing practical challenge.

Practical value. Implementing the study’s findings will improve staffing levels in TD SFS, increase the
proportion of fire supervision personnel with specialized education, and consequently enhance the quality of control
and supervisory measures through targeted training of specialists in fire safety and engineering programs at institutions
under the Russian Ministry of Science and Higher Education.

Keywords: State Fire Supervision; control and supervisory measures, staffing levels, territorial divisions;
educational institutions.
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MOJIYJbHBIN AHAJTUTUKO-3KCNNEPUMEHTAJIbHBIN METO/I IPOTHO3UPOBAHUA
3ATPASHEHUSA BO3IYIITHOM CPE/bBI B 3AMKHYTBIX OB bEMAX

MODULAR ANALYTICAL AND EXPERIMENTAL METHOD FOR FORECASTING
AIR POLLUTION IN ENCLOSED SPACES

Heab. O60cHOBaTH METOJ] MPOTHO3UPOBAHUS KOHIICHTPAIIUK OIACHBIX BEIIECTB, KHCIOpPOAa M
YIJIICKUCIOro ra3da B 3aMKHYTBIX IMOMCHICHHUAX IJIA OIPCACICHUA OOIIYCTHUMOIO BPEMCHU Hpe6BIBaHI/ISI
YKpPBbIBa€MbIX JUII, (OPMUPOBAHUS YIIPABICHUYECKUX PEIICHHI 10 PeXUMaM BEHTUIISAIUKN U pereHepaiun
BO3/yXa, a TAKXKE ISl IOCTPOCHHSI IPOTHOCTHUECKUX MOJIENIEH B YCIOBUSIX JIE(UIIUTA UCXOMHBIX JAHHBIX.

Metonuka. MeTonyka OCHOBaHa Ha aHAIUTUIECKOM PEIICHUH YPaBHEHUI MaTepraibHOTO OajlaHca ¢
UCTIONIb30BAaHUEM JAHHBIX WHCTPYMEHTAJBHBIX M3MEPEHHId MapaMeTpoB aTMOoc(ephl, YTo 00ecreunBaeT
COYETaHHE TEOPETUUECKOI 000CHOBAHHOCTH U MPAKTUIECKON MPUMEHIUMOCTH.

Pesyabrarsl. MonynbHBI  AHATUTUKO-DKCIIEPUMEHTAIBHBIA ~ METON, BKJIIOYAIOIIMNA  YEThIpE
B3aMMOCBSI3aHHBIX OJIOKA: aHAJIUTUYECKOE MOJETUPOBAaHHE KOHIIEHTPAIM OMACHBIX BEUIECTB NpPHU
Pa3JIMYHBIX CHCHAPUAX IMOCTYIUICHHUA U PCKUMAX BCHTUIALUN, MOACIUPOBAHNC I[bIX&TGJIBHOfI HarpyskKu
VKpbIBa€MbIX JIMI, YyYHThIBaIollee MOTpeOleHre KUCIOpOia U HAKOIUIEHHE YIVIEKHUCIOro Tasa;
MPOTHO3UPOBAHUE MOMEHTA JOCTIDKEHHMS KPUTUYECKHUX KOHIEHTPALMI MO pe3yisraTaM JUCKPETHBIX



WU3MEPEHUH; WHTETpaluio B HHOOPMAIMOHHO-U3MEPUTEIFHYIO CHUCTEMY JJIi  aBTOMAaru4eCKOro
(OpPMUPOBAHUS CUTHAJIOB PEarHpPOBAHHSL.

Hayunasi HoBu3Ha. BriepBbie peann3oBaHa BO3MOXKHOCTh HHTETPAIIMH IPOTHO32 B MH(POPMAITHOHHO-
WU3MEPUTEIIbHBIE CHCTEMbI C ABTOMATHUYECKUM (OPMHUPOBAHHUEM CHUTHAJIOB pEarupoBaHUs Ha OCHOBE
KOMIUIEKCHOTO Y4Y€Ta BHEUIHETO 3arps3HEHHsS M JIbIXaTeIbHOW HArpy3kd, YHU(DHKAIUKA CIICHApHUEB
TOCTYIUIEHUS] OIIACHBIX BEILECTB, WCIOJIB30BAHUM AaNIPOKCHUMAIMK 110 AUCKPETHBIM HU3MEPEHUAM U
00eCrICYeHNH aHATUTHYECKON PEIIaeMOCTH MOJICIICH.

IIpakTuyeckasi 3HAYUMOCTDb. OrpeienseTcss BO3MOKHOCTBIO aIalTUBHOTO YIPABICHUS PEKUMaMHU
BEeHTWIAIIUK, TPOUICHHEM BpEMEHH O€30MacHOr0 MpeObIBAHMS W TIOBBIIICHUEM YPOBHS 3allUThHI
YVKpPBIBa€MbIX JIHII. METOIl MOXKET HCIOIB30BAThCS MPHU MPOCKTUPOBAHMU M IKCIUTyaTallul yOSKHII,
OyHKEpOB, IMOJ3EMHBIX COOPY>KEHHI M IMPOMBIIIICHHBIX 00BEKTOB, 00OECIIeUrBas HaAyYHOE 00OCHOBAHHE
PEXUMOB BEHTWISILMU, CBOECBPEMEHHOE IPHUHATHE PEIICHUWA IO 3BaKyallud U IPUMEHEHHUE CUCTEM
pereHepanun BO3ayxa.

KioueBble cii0Ba:  3awummuvlie  COOPYICEHUS  2PAICOAHCKOU  OOOPOHbL,  MamemMamuyeckoe
MoOenuposanue; KOHYeHmpayus, KUCiopoo, Y2leKUCTbl 2a3; ONACHble eujecmaad, epems npedbleaHus
VKPbIBAeMbIX, GEHMUWIAYUOHHASL CUCEMA, NPEOelbHO OONYCMUMAS KOHYEHMpPAayus, pexcum pabomol
BEHMUISIYUU.

s uurnuposanus: [ aperuna C. A., Jlamviuenxo K. I1. MonymsHBINH aHATUTHKO-3KCIIEPUMEHTAIBHBIA METOT

TIPOTHO3MPOBAHNS 3arPS3HEHNS BO3AYIIIHON Cpe/Tbl B 3aMKHYThIX 00b€Max // Hayunbrit Bectank HUU «Pecrparopy.
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Objective. To substantiate a method for predicting the concentrations of hazardous substances, oxygen,
and carbon dioxide in confined air volumes in order to determine the permissible time of human occupancy, to support
decision-making on ventilation modes and air regeneration, as well as to build predictive models under conditions of
limited initial data.

Methods. The approach is based on the analytical solution of material balance equations combined with data
from instrumental measurements of atmospheric parameters, which ensures both theoretical validity and practical
applicability.

Results. A modular analytical-experimental method has been developed, comprising four interrelated
components: analytical modeling of hazardous substance concentrations under various intake and ventilation
scenarios; modeling of respiratory load, accounting for oxygen consumption and carbon dioxide accumulation;
forecasting of critical threshold exceedance based on discrete measurement data; integration into an information—
measurement system for automated alert generation.

Scientific novelty. The research novelty lies in the comprehensive consideration of external contamination and
respiratory load, the unification of pollutant intake scenarios, the use of discrete data approximation for forecasting
under incomplete information, and the preservation of analytical solvability of the models. For the first time, the
method enables integration of forecasts into information—measurement systems with automated alert generation.

Practical value. The method provides adaptive control of ventilation regimes, extends the safe occupancy time,
and enhances the level of protection for sheltered individuals. It can be applied in the design and operation of shelters,
bunkers, underground facilities, and industrial sites, ensuring justified ventilation regimes, timely evacuation decisions,
and the application of air regeneration systems.

Keywords: civil defense shelters;, mathematical modeling; concentration; oxygen, carbon dioxide, hazardous
substances; occupancy time; ventilation system, maximum permissible concentration; ventilation regime.

For citation: Garelina S. A., Latyshenko K. P. Modular analytical and experimental method for forecasting air
pollution in enclosed spaces. Scientific bulletin of the NII «Respirator», 2025, no. 3 (62), pp. 97-106. EDN RQLFYK




