HAYUYHBII BECTHUK HUH «PECITUPATOP». — 2024. — Ne 3(61)
SCIENTIFIC BULLETIN OF THE NII «RESPIRATOR»

Cmanucnae Anexcanoposuu Kanakumn, o-p mexu. nayx, npogh.; e-mail: yglenit@gmail.com;
Koncmanmun Hukonaeeuu Jlabunckuit, 0-p mexu. HayK, Ooyerm,

e-mail: science.donntu@mail.ru

DedepanvHoe 20cyoapcmeenHoe 0100HCeMHoe 00PA308aAMENbLHOE YUPeICOeHUE

svicuie2o obpazosanus «{oHeyKull HaYUOHATbHBIU MEXHUYECKUL YHUBEPCUMEN )

283001, [Honeyx, yn. Apmema, 58. Ten.: +7 (949) 399-14-71; +7 (949) 303-61-83

Eszenuiit Anexcanoposuu I'onosuenko, kano. mexu. Hayk, nay. omo.; e-mail: ennio_80@mail.ru;
Muxaun Anexcanoposuu Benokoowvinsckuii, unoic.; e-mail: obep.niigd@list.ru
Dedepanvroe 20cy0apcmeeHHoe Ka3eHHoe yupeicoeHue

«Hayuno-uccreoosamenvckuii uncmumym « Pecnupamop» MYC Poccuuy

283048, [oneyx, yn. Apmema, 157. Ten. +7 (949)-340-97-96; +7 (949) 381-61-96

Stanislav Aleksandrovich Kalyakin, Dr. Sci. (Tech.), professor; e-mail: yglenit@gmail.com;
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, Artema street, 58.

Phone: +7 (949) 303-61-83; +7 (949) 399-14-71.

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

e-mail: ennio_80@mail.ru;

Mikhail Aleksandrovich Belokobylskiy, engineer; e-mail: obep.niigd@list.ru

Federal State Institution “The Scientific Research Institute “Respirator” EMERCOM of Russia”
283048, Donetsk, Artema street, 157. Phones: +7 (856) 332-78-83; +7 (949) 340-97-96

CBsA3b DHEPI'UU AKTUBAIIMU YT'OJIBHOI'O A3PO30JIA

C ITIOXKAPOB3PBIBOOITACHOCTBIO

THE CONNECTION OF ACTIVATION ENERGY OF A COAL AEROSOL
WITH FLAMMABILITY AND EXPLOSIBILITY

Ieab. YCTaHOBUTH 3aBUCHMOCTh JHEPrMM AaKTHUBALMM YIOJBbHOW NBUIM OT KPUTHYECKOU
TeMIepaTypbl CAMOBO3TOPAHUS JISl OLIEHKH €€ M0KapOB3PbIBOONIACHOCTH.

Metoabl. DKCIEpUMEHTAIbHBIE U aHAIUTHYECKUE UCCIEA0BaHUS SHEPIUHM aKTHBAILMU MpoIecca
OKHCJIEHHS YTOJIBHOTO a3p030Jis Pa3IMYHBIX IaxToriactoB Jlonbacca.

PesyabTaThl. [IpoBeneHHbIe HCCNeAOBaHUS IMOKa3alld, YTO YMEHBIIEHHE pa3Mmepa (pakuuii
YTOJIBHOM MBUIM 10 COCTOSIHUSI a3p030J1s BIMSIET HA XMMHYECKYIO aKTUBHOCTh YIJISl U SHEPTUIO
AKTUBALIMU TPOLECCA OKUCIECHUS BCEX MCCIEAYEMBIX LIAXTOIJIACTOB U MapokK yrus. s yrien
pa3IMYHON CTENMEHW CKIOHHOCTH K CAMOBO3TOPAHUIO YCTAaHOBJEHBI 3aBUCHUMOCTH SHEPTUHU
AKTUBALIUU OT KPUTUUYECKON TEMIIEPATYPBI CAMOBO3TOPAHHUS

Hayunas noBu3Ha. Briepsbie 11 ¢ppakiiuii yroJbHOTO a3p030J1sl yCTAaHOBJICHBI KOPPEIISIIIMOHHBIS
3aBUCUMOCTH SHEPIUU aKTUBALIUU C IT0KAPOB3PHIBOOIIACHOCTHIO YIOJIBHOM MBUIH.
IIpakTuyeckass 3HAYUMOCTh. [lomydeHHBIE pe3yabTaTHl HEOOXOIUMO YUYUTHIBATH IS
OIICHMBAHMSI OMACHOCTH Pa3BUTHUS TPOIECCa CAMOBO3TOpaHUs B OOpPa3yIONIUXCS CKOIUICHUSX
YrOJIbHOM TMbUIM. YCTAaHOBJEHHBIE 3aBUCHMOCTH JSHEPrUM AaKTHUBAMM OT KPUTHYECKOM
TeMIepaTypbl CAMOBO3TOPAHUS TTO3BOJISIIOT ITOBBICUTh TOYHOCTH OLIEHKH M10KapOB3PbIBOONIACHBIX
CBOMCTB yroJbHOT0 a3p030Jisi U 6€30MacCHOCTh BEACHUS TOPHBIX padoT.

KiroueBble ciioBa: suepeus axmugayuu, XuUMUdeckas aKmueHOCMb Yeis, KpUmuieckas
memnepamypa CamoB0320panusl; Y2onbHasA nbllb, VeOonbHblU a’3po30ib;
NOACAPOB3PbIEOONACHOCIb.
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Objective. Determination relationship of the activation energy of coal dust on the critical
temperature of spontaneous combustion to assess with flammability and explosibility.

Methods. Experimental and analytical studies of the activation energy of the oxidation process of
coal aerosol of various of the Donets coalfields.

Results. The conducted studies showed that reducing the size of coal dust fractions to an aerosol
state affects both the chemical activity of coal and the activation energy of the oxidation process
of all studied coal seams and grades of coal. For coals with varying degrees of propensity to
spontaneous combustion, the dependences of the activation energy on the critical temperature of
spontaneous combustion have been established.

Scientific novelty. For the first time, correlations have been established for coal aerosol fractions,
establishing a connection between the activation energy with flammability and explosibility 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. 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 safety of the mining works.
Keywords: activation energy; coal chemical activity; critical temperature of spontaneous
combustion; coal dust; coal aerosol; flammability and explosibility.

For citation: Kalyakin S. A., Labinsky K. N., Golovchenko Ye. A., Belokobylsky M. A. The
connection of activation energy of a coal aerosol with flammability and explosibility. Nauchnyy
vestnik NII “Respirator”, 2024, Ne 3(61), pp. 7-16. EDN AHNXMA.

Banepuit Braoumuposuu Mamaes, 0-p mexw. HAYK, 21. HAYY. COMP.;

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

Anekcanop Bnaoucnaseosuu Azapkos, kano. mexu. HayK, Hay. omo.;

e-mail: aleksander_agarkov@mail.ru;

JImumpuii Cepzeesuu Bypsax, cm. nayy. comp.; e-mail: buryak_ds@mail.ru;
Uz0ps @enurcosuu JJuxenwmenin), nayy. comp.; e-mail: opbush@mail.ru
DedepanbHoe 20Cy0apCmMEeHHOe KA3eHHOe YUpelcOeHue
«Hayuno-uccrneoosamenvcruii uncmumym « Pecnupamop» MYC Poccuuy
283048, Honeyx, yn. Apmema, 157. Ten.: +7 (856) 332-78-39

Valery Vladimirovich Mamayev, Dr. Sci. (Tech.), senior scientific researcher;
e-mail: respirator@80mchs.gov.ru;

Aleksandr Vladislavovich Agarkov, Cand. Sci. (Tech.), head of department;
e-mail: aleksander_agarkov@mail.ru;

Dmitry Sergeevich Buryak, senior scientific. coll.; e-mail: buryak ds@mail.ru;
llgor Feliksovich Dikenshtein|, scientific assotiate; e-mail: opbush@mail.ru
Federal State Institution “The Scientific Research Institute “Respirator” of EMERCOM of
Russia”

283048, Donetsk, 157, ulitsa Artyoma. Phone: +7 (856) 332-78-39

METO/JZI OHEHKHM TEMIIEPATYPbBlI B I'OPHBIX BBIPABOTKAX IHAXT IIO
KOHIEHTPAIUSAM ITOKAPHBIX 'A30B

METHOD OF ASSESSING TEMPERATURE IN MINING WORKINGS BASED ON FIRE
GASES CONCENTRATIONS
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Heasb. MccnenoBath npoiiecchl TerioMaccooOMeHa U pa3paboTaTh METO/ OLEHKU TeMIIepaTypbl
B TOPHBIX BBIPAOOTKAX MIAXT MO KOHIICHTPAIMSAM IOKAPHBIX Ta30B IMPH BEIACHUM aBapUKHHO-
cracateJbHbIX paboT.

Meroabl. Mcnonb3oBaH KOMIUIEKCHBIM  METOJ, BKIIIOYAIOIIMKM  aHAIU3 IPOBEICHHBIX
TEOPETUUECKUX HMCCIEI0BAaHUMN, CPAaBHEHHE MOJIYUYCHHBIX PE3YJbTATOB C IKCIEPUMEHTAIBLHBIMU
JAHHBIMHM, a TaKXXe METOAbl MaTeMaTH4eCKON CTAaTUCTHKH s 00pabOTKH pe3ysIbTaToB
HUCCIIEIOBAHUH.

Pe3yabTaTbl. YCTaHOBJICHBI 3aBUCHMOCTH TEMIIEpaTypbl OT CKOPOCTHM BO3/AyXa B TOPHBIX
BBIpa0OTKAaX NpU Pa3IMYHBIX KOHIEHTpAIUSAX OKCHAA yriepoia, pa3padoTaH METOJA OLECHKU
TEMIIepaTypbl 0 KOHIIEHTPAILIUSAM MOXKAPHBIX Ta30B, MPEACTABICH MPUMEP pacueTa 0KUAaeMon
TEMIIEPATypPhl B 30HE TOPEHHSI U CKOPOCTHU PaCHpPOCTPAHEHUS Ovara rokapa B aBapuiHOM y4acTKe
[IaXTHI.

Hayunas HoBu3Ha. Pa3paboTan MeTOJl OLICHKH TeMIIepaTypbl B TOPHBIX BBIPAOOTKAX MIAXT MO
KOHIIGHTPALMSIM ~ TMOKapHBIX Ta30B, OTIMYAIOMIMHACA OT HW3BECTHBIX  BO3MOXHOCTHIO
MIPOrHO3UPOBAHUS TEMIIEpaTyphl COrJIACHO MOHUTOPUHTY KOHLIEHTpAalMid OKCHJa yriepoja, a
TaKXKe OIpeJesIeHHs] CKOPOCTH pPAaCHpOCTPAHEHHUsS oOuara IoKapa C Y4eTOM TEePMHUYECKOTrO
pacuIMpeHust ra3os.

IIpakTHyeckasi 3HAYUMOCTB. Pe3ybTaThl MCCIeIOBaHUN TTO3BOJIIOT OLIEHUBATH TEMIIEPATYPY
B TOPHBIX BBIPA0OTKAaX MO KOHLEHTPALMSIM TOXKAapHBIX Ta30B M pa3pabOTKU HAy4dHO
000CHOBAHHBIX PEKOMEH/IAINH 110 MX UCIIOJIb30BAaHUIO TOPHOCIIACATEIBHBIMH MTOIPa3ACICHUSIMHI
IIPU BEJICHUU aBapUHHO-CIIacaTeNIbHBIX Pa0OT B YrOJIbHBIX MIAXTaX.

KioueBble €i10Ba: y2oibHas waxma, 20pHas 6blpabomia, KOHYEHMPpAayus NOHCAPHBIX 2A308;
MenioMaccooOMeHHble NPOYECChl, Memoo OYEeHKU.

Jas uutupoBanusi: Mavaes B. B., Aeapxos An. B., bypsax /[. C., ]ﬂukeummeﬁy u. CD.‘ Meron
OILICHKHA TEMIIEpaTyphl B TOPHBIX BBIPAOOTKAX IMAXT IO KOHICHTPAIHUSAM ITOKapHBIX ra3os //
Hayunsrit Bectuuk HUUM «Pecnimpatop». — 2024. — Ne 3(61). — C. 15-24. EDN AMPKKB.

Purpose. To study heat and mass transfer processes and develop a method for assessing the
temperature in mine workings based on fire gas concentrations during emergency rescue
operations.

Methods. A comprehensive method was used, including an analysis of the theoretical studies
conducted, a comparison of the results obtained with experimental data, as well as methods of
mathematical statistics for processing the research results.

Results. The dependences of temperature on air velocity in mine workings at different
concentrations of carbon monoxide have been established, a method for estimating temperature
based on concentrations of fire gases has been developed, and an example of calculating the
expected temperature in the combustion zone and the rate of fire spread in the emergency section
of the mine is presented.

Scientific novelty. A method has been developed for assessing the temperature in mine workings
based on concentrations of fire gases, which differs from known methods by the ability to predict
the temperature based on monitoring carbon monoxide concentrations, as well as to determine the
rate of spread of a fire, taking into account the thermal expansion of gases.

Practical value. The results of the research allow us to estimate the temperature in mine workings
based on the concentrations of fire gases in order to develop scientifically based recommendations
for their use by mine rescue units during emergency rescue operations in coal mines.

Keywords: coal mine; mine workings; concentration of fire gases; heat and mass transfer
processes; assessment method.

For citation. Mamayev V. V., Agarkov Al. V., Buryak D. S., [Dikenshtein I. F| Method for
assessing temperature in mine workings by concentrations of fire gases. Nauchnyy vestnik NII
“Respirator”, 2024, no. 3(61), pp. 15-24. EDN AMPKKB.
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IMPOAOJIKUTEJBHOCTD HEPEXOJHOI'O I'A30JMUHAMMNYECKOI'O
ITPOLECCA B U30JIMPOBAHHOM ITOKAPHOM YYACTKE ITAXTbI

THE DURATION OF THE TRANSIENT GAS DYNAMIC PROCESS IN AN ISOLATED
FIRE SECTION OF THE MINE

Hean. TeopeTnueckue uccie0BaHUs MPOJOJDKUTEIBHOCTH MEPEXONHOIO ra30qMHAMUYECKOTO
Ipolecca B U30JIMPOBAHHOM OYKapHOM Y4YacTKe IIaXThl IPU 3aKOPAYUBAHUU U PEBEPCUPOBAHUU
BEHTWISIIUOHHON CTPYHU JAJISi IPOTHO3UPOBAaHUS 0€30MacHOr0 BPEMEHHU BBIIIOJHEHHS aBapUHHO-
criacaTeJbHBIX padoT.

Metoabl.  MHpOpMalMOHHO-aHAIUTUYECKUE  MCCIEJOBAaHUS,  BKIIOYAIOIIME  AHAIU3
JUTEPATYpHBIX HCTOYHUKOB, IIPOBEJACHHUE TEOPETHMUECKUX MCCIEAOBAHUA U CpaBHEHUE
PE3yJIbTaTOB C JaHHBIMU, MIOJIYYEHHBIMU AYMIMPUYECKUM METOAOM.

PesyabTarsl. [Ipoananu3upoBaH mepexoqHOM ra30JMHAMAYECKHM MPOLECC B U30JIMPOBAHHOM
[OKapPHOM Y4YacTKe IIaXThl B 3aBUCHUMOCTH OT pacxojila BO3Jqyxa, o0beMa BBIPAOOTAaHHOI'O
IIPOCTPAHCTBA U BEJIMYMHBI ICTIPECCUH, BO3JICHCTBYIOIIEH Ha aBAPUIHBIN YUaCTOK.

Hayuynass HoBu3Ha. Brepble mNpeuIoKEHbl 3aBUCUMOCTH JUIsl ONPENEICHHUsS BpPEMEHU
MEPEXO0THOTO ra30IMHaMUYECKOr0 MpoLecca B U30JIMPOBAHHOM MOKAPHOM yUYacTKE IIAXThl PU
BBINOJIHEHUH aBapUHHO-CIIacaTeNIbHBIX paboT ropHOCHacaTeIbHBIMU TOPa3IeICHUSIMH.
IIpakTHyeckas 3HauuMoOCTh. [lonydeHHbIE 3aBUCMMOCTH TO3BOJISIIOT CIPOTHO3UPOBATh BpeMs
MIEPEXOTHOTO Ia30IMHAMUYECKOT0 MPOLECCa B U30JMPOBAHHOM IOKapPHOM y4YacCTKE IIAXTHI, YTO
Oyner cmocoOCTBOBATh TIOBBIIMIEHUIO O€30MacHOCTH TOpHOCHacaTeslied MpU  BBITOJHEHUU
aBapuitHO-CIacaTeNIbHBIX paboT.

KiroueBble ci10Ba: 2a300unamuyeckuii npoyecc, U30J1upo8aHublll Y4acmox, nepexoOHou nepuoo;
UB0IUPYIOWAs NEPEMBLUKA, A9POOUHAMUYLECKOe CONPOMUGIEHUe; OeNnpeccUs,; waxma, noxicap.
Jas uutupoBanusi: Cumonos A. M., Maspoou A. B., Heaxunenko A. B. TIpogomKuTeabHOCTh
NEPeX0HOr0 ra3oIMHaMUYECKOro Ipoliecca B M30JIMPOBAHHOM MOXKAapHOM Yy4yacTKe LIaxThl //
Hayunsrit Bectnuk HUU «Pecrimparop». — 2024. — Ne 3(61). — C. 24-32. EDN AVLDQK.

Objective. Theoretical studies of the duration of the transient gas dynamic process in an isolated
fire section of the mine during shorting and reversing of the ventilation jet to predict the safe time
of emergency rescue operations.

Methods. Information and analytical research, including the analysis of literary sources,
conducting theoretical research and comparing the results with the data obtained by the empirical
method.

Results. The transient gas dynamic process in an isolated fire section of the mine is analyzed
depending on the air flow rate, the volume of the developed space and the magnitude of the
depression affecting the emergency area.
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Scientific novelty. For the first time, dependencies are proposed for determining the time of the
transient gas dynamic process in an isolated fire section of a mine when performing emergency
rescue operations by mining rescue units.

Practical value. The obtained dependences make it possible to predict the time of the transient
gas dynamic process in an isolated fire section of the mine, which will contribute to improving the
safety of rescuers during emergency rescue operations.

Keywords: gas dynamic process; isolated area; transition period; insulating jumper;
aerodynamic drag; depression; mine; fire.

For citation: Simonov A.M., Mavrodi A.V., Ivakhnenko A.V. Duration of the transient gas
dynamic process in an isolated fire section of the mine. Nauchnyy vestnik NII “Respirator”, 2024,
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BJIUAHUE ®U3UYECKUX CBOMCTB BOJHBIX KOMIIO3UIIMMA HA UX
OTHETYIIAIIYIO CIIOCOBHOCTD

THE EFFECT OF THE PHYSICAL PROPERTIES OF AQUEOUS COMPOSITIONS ON
THE FIRE EXTINGUISHING ABILITY

Lesab. OO0ocHOBaHME OrHETYIIAIIEH CIIOCOOHOCTH BOJHBIX KOMIO3MLIMN, MOAU(DUIIMPOBAHHBIX
pa3paboTaHHBIMH J00AaBKaMHM, IyTEM YCTAHOBIIEHUS 3aBHCUMOCTEH BIMSHUS WX (PU3UIECKUX
CBOMCTB Ha 3((EKTUBHOCTH TYILIEHHUS MOJIEIBHOTO OYara rnokapa B JJaOOpaTOPHBIX YCIOBHSIX.
MeTtoasbl. CTaHIapTHBIE METOIBI TIO OTIPEIEIIEHUIO TNIOTHOCTH U BSI3KOCTH BOJHBIX KOMITO3UIIHA,
nabopaTopHble METOABI ompeaeneHus Kod(hduIMeHTa TOBEPXHOCTHOIO HATSKEHUS W
OTHETYIIAIIEeH CIOCOOHOCTH BOJIHBIX KOMIIO3HUIIMA.

Pe3yabTaTsl. MccrieqoBano BiausHUE (U3UYECKUX CBOMCTB BOJHBIX KOMIIO3MIIUH, KOTOpBIE
cojiepkaT pa3paboTaHHbIe JOOABKH, HA UX OTHETYIIAIIYIO CIOCOOHOCTD. [Toka3aHa BO3MOKHOCTh
yIpaBJIeHUs] CBOMCTBaMU pa3pabOTaHHOM OTHETYIIAled KOMITO3UIIMU MPHU MTOMOIIY BBEIECHUS B
€€ COCTaB XMMHMUYECKUX MOAM(PHUKATOPOB. YCTAaHOBJIEHBI 3aBUCUMOCTU BIIMSHUS IUIOTHOCTH,
BSA3KOCTH, TIOBEPXHOCTHOI'O HATSKEHUS MOAW(UIMPOBAHHBIX BOJHBIX KOMIIO3MIIMHA Ha
3¢ (HEeKTUBHOCTH TYLIEHHUS MOJIETILHOTO 04ara noxapa B 1a00paTOPHBIX YCIOBHUSX.

Hayuynass HoBu3Ha. Pas3paborana peuentypa [100aBKH, TOBBIIIAIOMIAsS OTHETYILIAIIYIO
CIOCOOHOCTH BOJBI B 3,5 pa3a W OTIMYAIOLIASCS OT U3BECTHBIX YIYUIIEHHBIMU (U3NYECKUMU
cBolicTBamMH. BriepBble ycTaHOBJIEHbI 3aBUCUMOCTH OTHETYIIAIIEH CIOCOOHOCTH KOMITO3UIIMHA Ha
OCHOBE pa3padOTaHHOIO COCTaBa XUMHYECKHX J00aBOK K BOJE OT MX IUIOTHOCTH,
KHHEMaTU4YeCKOH, TMHAMUYECKON BS3KOCTH U TTOBEPXHOCTHOTO HATSKEHMUS.

[IpakTHyeckas 3HaAaYMMOCTb. PazpaboTaHHble MeTOAUKa W JabopaTopHas yCTaHOBKA MOTYT
OBITH HCIOJB30BAHbI JUI KCIEPUMEHTAIBHON OLEHKH 3()()EKTUBHOCTH TYIIEHUS MOJAEIBHBIX
0YaroB 1Mo>kapa BOJAHBIMH KOMITO3UITUSIMH.

KioueBble cJ0Ba: noocapras 0e30nacHOCmb; OSHEMYWAwas CHnoCOOHOCMb, B8A3KOCHb
KOMRO3UYUU; NIOMHOCMb KOMNO3UYUU; NOBEPXHOCMHOE HAMAICEHUE.
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2024. — Ne 3(61). — C. 32—40. EDN CDJZ V..

Objective. Substantiation of the fire extinguishing ability of agueous compositions modified with
the developed additives by establishing the dependences of the influence of their physical
properties on the effectiveness of extinguishing a model fire source in laboratory conditions.
Methods. Standard methods for determining the density and viscosity of agueous compositions,
laboratory methods for determining the surface tension coefficient and fire extinguishing capacity
of aqueous compositions.

Results. Using the influence of the physical properties of aqueous compositions containing the
developed additives on the fire extinguishing ability has been studied. The possibility of
controlling the properties of the developed fire extinguishing composition by introducing chemical
modifiers into its composition is shown. The dependences of the influence of density, viscosity,
and surface tension of modified aqueous compositions on the effectiveness of extinguishing a
model fire source in laboratory conditions have been established.

Scientific novelty. An additive formulation has been developed that increases the fire
extinguishing capacity of water by 3.5 times and differs from the known ones by improved
physical properties. For the first time, the dependences of the fire extinguishing ability of
compositions based on the developed composition of chemical additives to water on their density,
kinematic, dynamic viscosity and surface tension were established.

Practical value. The developed technique and laboratory setup can be used to experimental
evaluate the effectiveness of extinguishing model fires with water compositions.

Keywords: fire safety, fire extinguishing ability, viscosity of the composition, density of the
composition, surface tension.

For citation: Lebedeva V. V., Tomilov M. K. The effect of the physical properties of aqueous
compositions on the fire extinguishing ability. Nauchnyy vestnik NII “Respirator”, 2024, vol.
3(61), pp. 32-40. EDN CDJZVJ.
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OBOCHOBAHME IMMPOTUBOMNOKAPHOM 3AIIUTHI OFBEKTOB IEJLIFOJIO3HO-
BYMAKHOH MPOMBIIIJIEHHOCTH

JUSTIFICATION OF FIRE PROTECTION OF PULP AND PAPER INDUSTRY
FACILITIES
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Hean. OOecneyeHue MPOTUBOIMOXKAPHOM  3aIIUTHl  OOBEKTOB  IEJUIIOJIO3HO-OyMaKHOM
MIPOMBINIJICHHOCTH HAa OCHOBAHMH COKPAIICHHS BPEMEHH MPOX0XKICHUS COOOIICHHS O TIOKape U
NpUOBITHS MT0KAPHO-CIIACATENbHBIX MOIpa3AeeHHI.

Metoabl. AHATUTUYECKUE UCCIEIOBAHUS PA3BUTHS TOKAPOB B 3aBUCUMOCTH OT BPEMEHU HX
CBOOOJHOTO PAa3BUTHUS B 3AAHUSX M COOPYKEHUSX LEUIIOJI03HO-OyMakKHOH MPOMBIIIEHHOCTH
Poccun.

PesyabraThl. [IpoBenenHbie MccneqOBaHUS MOKa3alHd, YTO CO3JaHHE OOBEKTOBBIX IMOXKAPHO-
CrlacaTeNbHBIX YacTel MO3BOJIACT CYNMIECTBEHHO CHU3HUTH BpeMsi MPHUOBITHS WX HA OOBEKTHI U
HAYaJo TyIICHUs MoXKapa.

Hayuynass HoBHM3HA. BriepBble Ha OCHOBAaHHMM PEAIBHBIX CKOPOCTEH JBW)KCHMS IOXKapHOU
TEXHUKU K MECTy TOXKapa MOATBEPXKICHA HEOOXOAMMOCTh CO3JaHMsSI OOBEKTOBOW IMOXKAapHO-
CrlacaTeNbHOM YacTH IS 3alUThl IEJUII0JI03HO-0OyMakHOTO KoMmOmHata Ha mupumepe OOO
«KoHapoBckuii 0yMaKHBI KOMOWHATY.

IIpakTuyeckass 3HauumMmocTh. Ha mnpumepe pa3BuTus moxapa B POU3BOACTBEHHBIX
MOMEIIEHUSX KOMOMHATa PacCMOTPEHbI OCOOCHHOCTH OOecreyeHHs! MOoXKapHOW 0e30MacHOCTU
OPEINPUATHA  HEJUTIOJIO3HO-OYMa)KHOM  MPOMBIIIICHHOCTH, HEO0XOIMMOCTh OpraHH3aluu
00BEKTOBOM MOKAPHO-CIIACATENILHOM YacTH MO 3allUTe MPEANPUATHS, Pa3MEIIEHUsI TPUEMHOTO
YCTPOMCTBA TOXXAPHOM CHUTHAIM3AlMM HA IYHKTE CBSI3W YacTH I COKpAIICHUS BPEMEHU
MPOXOXKACHUS HH(OPMALIUU O MOXKape U yiiepoa OT ero MocieCTBUI.

KiroueBble ci10Ba: ye/1i0103H0-0YMANCHBIL KOMOUHAM, NA0WA0b NOXHCAPA, Yijepo om noxcapa,
NPOMUBONONCAPHAS 3AUUMA 00BEKMA, NOHCAPHO-CRACAMENbHAS YACMb, NYHKM C8A3U NONCAPHO-
cnacamenvHol Yacmu, NOHCAPHAsL CUSHATUSAYUSL, Yiyepd om nodcapa.

Jast umtupoBanusi: Kanuwes H. A., 3asvsinos . B. O60CHOBaHME TPOTUBOIIOXKAPHOM 3alTUTHI
O00BEKTOB  LIEJUTIONO3HO-OyMakHOW  mpombinuieHHoctd  //  Haywnslii  Bectmmk  HUUN

«PecniupaTop». — 2024. — Ne 3(61). — C. 41-49. EDN CEZQXO.

Objective. To substantiate the need to increase fire protection of pulp and paper mills in Russia
from fires.

Methods. Analytical studies of the development of fires depending on the time of their free
development in buildings and structures of the pulp and paper industry in Russia.

Results. The conducted research has shown that the creation of object fire and rescue units can
significantly reduce the time of their arrival at the facilities and the beginning of fire extinguishing.
Scientific novelty. For the first time, based on the actual speeds of movement of fire equipment
to the fire site, the need to create an object fire and rescue unit to protect the pulp and paper mill
was confirmed on the example of Kondrovsky Paper Mill LLC.

Practical value. Using the example of the development of a fire in the industrial premises of the
combine, the features of ensuring fire safety of pulp and paper industry enterprises, the need to
organize an object fire and rescue unit to protect the enterprise, placing a fire alarm receiver at the
communication point of the unit to reduce the time of passing information about the fire and
damage from its consequences are considered.

Keywords: pulp and paper mill; fire area; fire damage; fire protection of the facility; fire and
rescue unit; communication point of the fire and rescue unit; fire alarm system; fire damage.

For citation: Kanishchev N. A., Zavyalov G. V. Justification of fire protection of pulp and paper
industry facilities. Nauchnyy vestnik NII “Respirator”, 2024, no. 3(61), pp. 41-49.
EDN CEZQXO.
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MMPUYUHBI TA30BOM ABAPUMHOCTH YIOJBHBIX IIAXT JOHBACCA
B IOCTIPUBATU3AIIMOHHBIN IIEPUO]]

CAUSES OF GAS ACCIDENTS IN THE COAL MINES OF DONBAS DURING THE
POST-PRIVATIZATION PERIOD

Leab. YCTaHOBUTh OCHOBHBIC NPUYHMHBI T'a30BOM aBapUHHOCTH YrojbpHBIX maxT [lonOacca
B IIOCTIPUBATH3allMOHHbIN  mepuoj Uil BbIOOpa  HampaBlIeHUs]  COBEpPLICHCTBOBAHHUSA
TEXHOJIOTMYECKUX MEPONPUATHI 11O MOBBIIIEHUIO 0€3011aCHOCTH MBUIEra30BOI0 PEKUMA.
Metoabl. B pabGore uCHOIb30BAH aHAINTHYECKUH 0030p pe3yibTaToB pabOThl KOMHCCUH
10 PacCIC[OBAHNIO ABAPUM, CBA3AHHBIX C HApyUICHMEM IIBUIETa30BOr0 pexuma. Pacuer
IIOKa3aTesed aBapuilHOCTH BBIIIOJIHEH C IIOMOILBIO METOI0B MaTEMATHYECKON CTaTUCTUKH.
Pe3yabTaThl. Onpenenensl cpenHue TMoka3arend padoThl M ra3oBOM aBapUHHOCTH YTOJBHBIX
maxt Jlonbacca mo 4YeTelpeM HEepuojiaM: MEpPHUOJ T'OCYAAPCTBEHHOM COOCTBEHHOCTH, MEPUOJ
HayaJla IPUBATU3ALMOHHBIX IPOLIECCOB, NEPUOJ BIMSHUSA NPUBATU3ALMOHHBIX IIPOLIECCOB Ha
paboTy YrojbHBIX WIAXT M MOCTIPUBATU3ALMOHHBIA nepuon. KoncrarupoBan poct
CPEIHETOAOBOM  aBapUMHOCTH,  INPUXOMALICHCS HAa  OJHY  JACUCTBYIOUIYKO  LIaxTy
B IIOCTIIPUBATU3aLMOHHBII IIEPUOLI.

Hayuynass HoBH3HA. BriepBble yCTaHOBJICHO, YTO BBICOKMH YPOBEHb TIa30BOM aBAPUUHOCTH
B IIOCTIPUBATH3allMOHHbBIN Tepuo] OOYyCJOBIEH OCJIabIeHUeM TOCyAapCTBEHHOIO KOHTPOJIS
0€30MacHOCTH BEJIEHUS TOPHBIX padOT M BO3POCILIEH 3HAUMMOCTbIO MATEPUAIIbHBIX CTUMYJIOB JJIs1
PYKOBOJICTBA M UCIIOJHHUTEIEH INPOU3BOACTBEHHOIO IIpollecca, 4YTo Habmogaercs Ha (oHe
PEe3KOro MOBBILEHUS YIVIEA00BIYY.

IIpakTnyeckas  3HaumMmocTh. [lo  pesynpraTam  aHaiu3a  NPUYMH  aBapUHHOCTHU
c(opMyJIMpOBaHbl TIEPBOOUYEPEIHBIE HAINPABICHUS COBEPIICHCTBOBAHUS TEXHOJIOTHYECKHUX
MEpONPHUATHIA MO MOBBIIIEHUIO O€30I1aCHOCTH MBIJIETa30BOr0 peXXUMa: pa3paboTKa HOPMAaTUBHOM
METOJMKH €XECYTOUHOIO IUJIAHUPOBAaHUS HArpy3kd Ha OUYMCTHOW 3a00i € ydyeToM ra3oBOTO
dakTopa,  JONOJIHMUTENBHOE  CHEUMaIbHOE  IPOrpaMMHO-TEXHMYECKOoe  obecredeHue
HENPEPHIBHOI'O aBTOMATHYECKOI0 KOHTPOJISI U OrpaHUYeHHE paboThl OUUCTHOTO 00OpYIOBaHUS
0 Ta30BOMY (aKkTopy.

KioueBble cj10Ba: 2azo6as asapuiiHocmv, NpUueamu3ayus, 3aKpvlmue waxm, yeneooodwviua;
mpasmamusm, yenoseyecKull ¢hakmop; annapamypa 2a3zo8020 KOHMPOJA, HNIAHUPOBAHUE
HA2PY3KU.

Jas nurupoBanus: Kyraxoea C. U., Ilaénos B. . IIpuunHbl 1a30BOM aBapUITHOCTH yTOJIBHBIX
mraxT Jlon6acca B noctnpuBatuzaunoHHsiii nepuos / Hayunsiii Becthuk HUN «Pecnimparopy. —
2024. — Ne 3(61). — C. 50-58. EDN CYNMQQ.

Objective. To identify the main causes of gas accidents in the coal mines of Donbas during the
post-privatization period in order to determine the direction for improving technological measures
to enhance the safety of the dust-gas regime.

Methods. This study utilizes an analytical review of the results from commissions investigating
accidents related to violations of the dust-gas regime. The calculation of accident rates was
performed using methods of mathematical statistics.

Results. The average indicators of operation and gas accidents of Donbass coal mines have been
determined for four periods: the period of state ownership, the period of the beginning of
privatization processes, the period of influence of privatization processes on the operation of coal
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mines and the post-privatization period. An increase in the average annual accident rate per
operating mine during the post-privatization period was noted.

Scientific novelty. For the first time, it was established that the high level of gas accidents in the
post-privatization period is due to the increased significance of material incentives for
management and production process executors. This is expressed in a sharp rise in coal extraction
while government safety oversight of mining operations weakened.

Practical value. Based on the analysis of accident causes, directions for improving measures to
enhance the safety of the dust-gas regime were proposed. These include developing a normative
method for daily planning of the load on the coalface, taking into account the gas factor, and
additional special software and technical support for continuous automatic monitoring and
limitation of coalface equipment operation based on the gas factor.

Keywords: gas accidents; privatization; mine closures; coal extraction; injuries; human factor;
gas monitoring equipment; load planning.
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OCHOBHBIE ITIPUOPUTETHI IIOBBIINEHUA BE3OITACHOCTHU I'OPHBIX PABOT
MAIN PRIORITIES OF IMPROVING THE SAFETY OF MINING WORKS

Hean. MccrnenoBanue renesunca yrieBoJOPOJHBIX Ta30B, MOCTYMAOMIKUX B TOPHbIE BHIPAOOTKHU
YrOJbHBIX IIAXT, KaK OJHOTO W3 TMPHOPUTETHBIX HAIpPABICHUH MOBBIIICHUS 0E30MaCHOCTH
BEJICHUS TOPHBIX padoT.

Metonbl. OmnpejeneHre KOMIIOHEGHTHOTO COCTaBa pYyJHUYHOTO Ta3a Ha Xpomartorpade
«Kpuctamn-2000M» u cooTHomeHns m3oronos yriaepoga C2 m C'® ma macc-cmektpomerpe
MH-1201B.

Pe3yabTaTbl. Pa3iuuus M30TOMHO-TEOXMMHYCCKHX XapaKTEPUCTHK IIAXTHOTO METaHa JafoT
BO3MOXKHOCTh B TpeJeiax MAaXTHBIX MOJeH BBISBIATh YUaCTKH aHOMAJIBHOTO T'a30HACBIIICHUS,
KOTOPBIC SIBJISIOTCS HCTOYHWKAMHU TMOBBIIIEHHOTO BBIICICHUS PYJAHUYHOTO Ta3a B TOPHBIC
BBIPAOOTKH, BOCIUTAMCHEHHS U B3PHIBOB METAHOBO3LYIITHOM CMECH.

Hayuynasi HoBu3HA. BIiepBblC YCTaHOBIEHO, YTO TE€OXHMHUYECKUMH KPUTEPHSIMH HATHUHS
MUTPAIMH B YTOJbHBIE IAXThl Ta30B TITyOUHHOTO MPOMCXOKICHHUS CIYXKAT KOHIICHTPAIUS TeITHSI
(6omee 0,1 %) 1 M30TOMHBIH cocTaB yriuepoaa Merana & “°Ccus He MeHee MUHYC 28,8 %o.
IMpakTiyeckasi 3HAYUMOCTb. YCTAaHOBJICHO, YTO 30HBI aHOMAJIBHOTO T'a30HACHIIICHUS TOPHOTO
MaccuBa (OPMHUPYIOTCS B 30HAX BIHUSHHS Pa3JIOMOB KPUCTAIMYECKOTO (PyHAaMEHTa, IO
KOTOPBIM TPOMCXOJUT HEMPEepbIBHAS MUTPAIUs YIICBOJOPOJOB TEPMOTEHHOTO M SHIOTCHHOTO
reHe3uca.

KiioueBble CJI0BAa: KOMNOHEHMHbIL U U30MONHBIN AHAIU3 WAXMHO20 MeMmand, paziombl
KPUCTATIUYLECKO20 (DYHOAMEHMA 3eMHOU KOPbl, 30Hbl AHOMANIbHO20 2A308blOECNICHUSl 8 20PHbLE
8bIpabOmMKU; PYOHUUHBLU 2A3, OE30NACHOCTb COPHLIX PAOOM.



Mas uurupoBanusi: Kanun B. A., Ilusenv FO. A. OCHOBHBIE NHPUOPUTETHI TOBBIIICHUS
6e3omacHocTH ropHbIX padoT // Hayunsnii Bectnuk HUM «Pecnimpatop». — 2024, — Ne 3(61). — C.
58-68. EDN CZTVZS.

Objective. The study of the genesis of hydrocarbon gases entering the mining operations of coal
mines as one of the priority directions for improving the safety of mining operations.

Methods. Determination of the component composition of mine gas on the Crystal-2000M
chromatograph and the ratio of carbon isotopes C'2 and C*3 on the MI-1201B mass spectrometer.
Results. Differences in the isotope-geochemical characteristics of mine methane make it possible
to identify areas of abnormal gas saturation within mine fields, which are the sources of increased
release of mine gas into mining operations, ignition and explosions of the methane-air mixture.
Scientific novelty. For the first time, it was established that the geochemical criteria for the
presence of migration into coal mines of gases of deep origin are the concentration of helium (more
than 0.1 %) and the carbon isotopic composition of methane & 3Ccua not less than minus 28.8 %o.
Practical value. 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: component and isotopic analysis of mine methane; fractures of the crystalline
foundation of the earth's crust; zones of abnormal gas release in mining; mine gas; mining safety.
For citation: Kanin V. A., Piven Yu. A. Main priorities for improving the safety of mining works.
Nauchnyy vestnik NII “Respirator”, 2024, Ne 3(61), pp. 58-68. EDN CZTVZS.
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KPUTEPUU PETUCTPAIIUU AKYCTHUYECKOI'O PE®JIEKCA OPI'AHA CJIIYXA
CRITERIA FOR REGISTRATION OF THE ACOUSTIC REFLEX OF THE HEARING
ORGAN

Heanb. TeopeTuko-3KCIEpUMEHTAILHOE OOOCHOBAHHME KPUTEPUS PETUCTPALUU aKyCTHYECKOTO
pednexca s ompeneneHuss O€30HACHBIX YCIOBUM TpyAa paOOTHUKOB, MOJBEPraroIIuXxcs
CBEPXHOPMATHBHOMY BO3/IEHCTBHIO BBICOKOMHTEHCUBHOI'O IIMPOKOIOJIOCHOIO IIIyMa.

Metoabl. M3mepeHuss akyCTMYECKMX HMIIEJIAHCHBIX XapaKTEPUCTUK HAPYKHOTO CIyXOBOTO
npoxosia y 37 mpakTUYECKH 3I0POBBIX HCIBITYEMBIX BO3pacTa oT 22 A0 62 JEeT NpPOBEICHBI



C MPUMEHEHHUEM allllapaTHO-MPOrPaMMHOTO KOMIUIEKCA, PEaJU3yIoIIero ABYXMUKPO(POHHYIO
TEXHUKY aKyCcTH4YeckuxX u3MmepeHuid. OOpaboTka pe3ylbTaTOB HM3MEPEHHH IPOBOIMIACH
C MPUMEHEHUEM METOJ0B MaTEMaTHUECKON CTAaTUCTUKU.

Pe3yabTaThl. [loka3aHo, 4To M3MEHEHNE PE30HAHCHOM YaCTOTHI, ONPEAEICHHOE IO U3MEHEHUIO
3HAaKa PEaKTHUBHOW KOMIIOHEHTHI MMIIEIaHCa HAPY>KHOTO CIYXOBOIO MPOX0Ja, — HEOOXOIMMOe
U JIOCTaTOYHOE YyCJIOBHE OOBEKTHUBHOIO OMpEAETICHUs MOpora akycrudeckoro pediekca. Ilpu
9TOM JJIsi KOTOPTHI MPAKTUYECKH 3J0POBBIX JIOACH MPU HCIOJIB30BAHUU CTUMYJIUPYIOLIETO
curnana yactotsl 500 't ¢ ypoBHeM 3BykoBoro aasienus 82...100 1b BeposTHOCTb MpaBUIILHON
perucTpalnuu axKycrtuiyeckoro pediekca OyneT coctaBisaTh okojo 0,8, 4TO J0CTaTOYHO st
pelIeHus 3a]a4 CKPUHUHTOBBIX MEIUIIMHCKUX UCCIICIOBAHHIA.

Hayunas noBu3Ha. [lokazaHo, 4To akycTHUecKUid peduiekc, Kak 3alluTHas peaklysl OpraHu3ma,
game (opmupyercs Ha dactorax 500 m 1000 T'm, a He Ha dYacToTaXx MAaKCHUMAIIbHON
YYBCTBUTEJIBLHOCTU OpraHa cliyXa, U ompezesseTcss oOUMM BO3ACHCTBUEM CBEPXHOPMATHUBHOIO
ryma. OG0CHOBaH KpUTEpH 00bEKTUBHON PETUCTPAIIH aKyCTHYECKOTO pediiekca oprana ciyxa
NPUMEHUTEIBHO K PEHICHHUIO 3373y pPa3pabOTKH MEpONpPUATHUH MO COXPAaHEHHIO 30pPOBbS,
obecrnieueHnss pabOTOCIIOCOOHOCTH M MPOAJICHUIO TPO(ECCUOHATBLHOTO JIOJITOJIETHS TIEpCOoHAIa,
MOJIBEPraloIIerocs CBEPXHOPMATUBHOMY BO3/ICHCTBUIO BBICOKOMHTEHCHUBHOTO
HIMPOKOMOJIOCHOTO TIyMa.

IIpakTuyeckass 3HAYMMOCTbL. Pa3paboTaHHBI KpUTEPHI pErucTpaluid aKyCTHYECKOTO
peduiekca TO3BOISIET OOBEKTHBHO OIEHHTH OE30MACHOCTh YCIOBHHA TpyAa (C TOYKH 3pEHHS
XapaKTePUCTHK aKyCTUYECKOH 00CTaHOBKM) U 3(PPEKTUBHOCTD (C TOUKH 3PEHUS 3alUThl OpraHa
ClIyXa OT IIyMa) JIFOOBIX CPEICTB 3alIUTHI OT IIyMa.

KuloueBble cioBa: Oe3onacnocms mpyoa; aKycmuueckas 6e30nacHocms, 3auuma om wyma,
akycmuyeckuii  pegiexc,  6bICOKOUHMEHCUBHBILL  WIYM,  CBEPXHOPMAMUBHBIL  WYM,
UWUPOKONONOCHBIU WYM, d)heKmusHOCmb NPOMuUBOULYMO8.

Jas umtupoBanus: /pacan C. I1., Kosanés P. K., bocomonoe A. B., Jluzynoe B. IO. Kputepun
perucTpaluu aKycTudeckoro pednexkca oprana ciuyxa // Hayuwsiii BectHuk HUU
«Pecriuparop». — 2024. — Ne 3(61). — C. 69-81. EDN FCEALU.

Objective. Theoretical and experimental substantiation of the criterion for recording the acoustic
reflex to determine safe working conditions for workers exposed to excess exposure to high-
intensity broadband noise.

Methods. Measurements of the acoustic impedance characteristics of the external auditory canal
in 37 practically healthy subjects aged from 22 to 62 years were carried out using a hardware and
software complex that implements a two-microphone acoustic measurement technigue. Processing
of measurement results was carried out using methods of mathematical statistics.

Results. It has been shown that the variation of the resonant frequency determined by the sign
change of the reactive component of the impedance of the external auditory passage is a necessary
and sufficient condition for the objective determination of the acoustic reflex threshold. Thus for
a cohort of practically healthy people when using a stimulus signal of frequency 500 Hz with a
sound pressure level of 82-100 dB the probability of correct registration of the acoustic reflex will
be about 0.8, which is acceptable for solving medical research screening problems.

Scientific novelty. It has been shown that the acoustic reflex, as a protective response of the body,
is more often formed at frequencies of 500 and 1000 Hz rather than at the frequencies of maximum
sensitivity of the auditory organ, and is determined by the overall exposure to supernormal noise.
The criterion of objective registration of the acoustic reflex of the organ of hearing is justified in
relation to solving the problems of developing measures to preserve health, ensure performance
and prolong occupational longevity of personnel exposed to supernormal exposure to high-
intensity broadband noise.

Practical value. The developed criterion for recording the acoustic reflex allows us to objectively
assess the safety of working conditions (from the point of view of the characteristics of the acoustic



environment) and the effectiveness (from the point of view of protecting the hearing organ from
noise) of any means of noise protection.

Keywords: occupational safety; acoustic safety; noise protection; acoustic reflex; high-intensity
noise; excess noise; broadband noise; effectiveness of noise protection.

For citation: Dragan S. P., Kovalyev R. K., Bogomolov A. V., Lizunov V. Yu. Criteria for
recording the acoustic reflex of the hearing organ. Nauchnyy vestnik NII “Respirator”, 2024,
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METOJIbl TEOPUM JIBYX®A3HBIX TEYEHUH B 3AJAYE OIIPEJEJEHUS
CKOPOCTEM I'A30BOI'O U KATIEJIbHOI'O

ITIOTOKOB HA BXOJIE COILJIA

METHODS OF THE THEORY OF TWO-PHASE FLOWS IN THE PROBLEM
OF DETERMINING THE VELOCITIES OF GAS

AND DROPLET FLOWS AT THE INPUT OF A GAS-DROPLET NOZZLE

Heab. OGocHOBaHME BbIOOpa HAYANBHBIX YCIOBHH cucTeMbl nuddepeHInanbHbIX ypaBHEHUN
IBYX()a3HOTO MOTOKA JUISI MOBBIMIEHUSI TOYHOCTH Ta30JAHAMHYECKHX PACUCTOB.

Metoabl. AHaTUTHYECKHE METO/IbI UCCIIEA0BaHUH ABYX(a3HBIX TEYCHHUM B KaMepe CMEIINBAHHUS
ra30BOTO H KaIeIbHOTO MOTOKOB.

PesyabTaTsl. [IpuBeneH anropuTm onpeaeneHus: CKOpocTel TeYeHHsI CO CKOJIbKEHUEM Ta30BOM
U KamnenbHOH (a3 B Kamepe CMEIIMBAaHWS Ha BXOJIE T'a30KarelIbHOTO COIUIA, BBIMOJTHECHBI JBa
BapHaHTa YHCIOBBIX PaCUETOB.

Hayunass wHoBuM3HA. BriepBble aHAIMTHYECKOE OIpPEACICHUE CKOPOCTEH TEUeHUsS CO
CKOJIb’KEHHEM Ta30BOM M KamenbHOH (a3 B KaMepe CMEIIMBaHUs Fa30KaNelbHOTO COIIa CBEACHO
K PEIICHUIO 33/1a91 YCTAaHOBJICHUSI HCTUHHBIX CKOPOCTEH IBYX(a3HOTO TEUCHHS B TPYyOOTIPOBOIC.
IIpakTuyeckas 3HAYUMOCTb. Pa3paboTaHHBIN aNrOpUTM MO3BOJISIET AHATUTUYECKH 000CHOBATH
Y YUCIICHHO ONPEICITUTh HaualbHbIEC YCIOBHUS Ha BXO/IE B ra30KareIbHOe COTUIO (CKOPOCTH Ta3a u
Karesb) A pemeHus nuddepeHmaibHbIX YpaBHEHUH ABIKEHUS Ta30KaelbHOrO MOTOKA, YTO
MOBBIIIIACT TOYHOCTh M JOCTOBEPHOCTH PE3YJIbTATOB PAacueTOB U 3PPEKTUBHOCTH Fa30KAIEIIBHOTO
corua.

KiroueBble c10Ba: cazoxkaneivbHoe COno; 2az08as ¢asa, Kaneavhas ¢asa; UCMuHHAsi CKOPOCb
2a3a; UCMUHHASA CKOPOCMb Kaneiv, 08yx¢ghazHoe meueHue;, kKamepa cMeuuanusl.

Jasi uutupoBanmsi: Aeeeg B. I, Ilepmuban I'. U., I'anyxun H. A., Meoeayc B. M. Metoas
Teopuu NBYX(a3HBIX TEUCHUI B 3a/1a4e OMPeeNIEHUsI CKOPOCTEH ra30BOT0 U KalelIbHOTO MOTOKOB
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Objective. Increasing the level of validity of the calculation of gas-dynamic parameters due to the
analytical determination of the velocities of the gas and droplet phase flows at the entrance to the
gas-droplet nozzle.

Methods. Analytical methods for calculating two-phase flows in a mixing chamber for gas and
droplet flows.

Results. A sequence of calculation relationships for determining the flow velocities with sliding
of the gas and droplet phases in the mixing chamber at the inlet of the gas-droplet nozzle is given;
two variants of numerical calculations are performed.

Scientific novelty. For the first time, the analytical calculation of flow velocities with sliding of
gas and droplet phases in the mixing chamber of a gas-droplet nozzle is reduced to the problem of
determining the velocities of a two-phase flow in a pipeline. Numerical calculations are performed.
Practical value. The proposed sequence of expressions allows us to analytically substantiate and
numerically determine the initial conditions at the entrance to the gas-droplet nozzle (gas and
droplet velocities) for the differential equations of the gas-droplet flow motion, thereby increasing
the accuracy and validity of mathematical calculations, and, consequently, the efficiency of the
gas-droplet nozzle.

Keywords: gas-droplet nozzle, gas phase, droplet phase, true gas velocity, true droplet velocity,
two-phase flow, mixing chamber.

For citation: Ageyev V. G, Peftibai G. I., Galukhin N. A., Medgaus V. M. Methods of the theory
of two-phase flows in the problem of determining the velocities of gas and droplet flows at the
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BO3MOXHOCTH TIICUXOPU3NOJIOTHYECKON AJANITAIIMA CIACATEJIEU
MPU UCITOJIb30BAHUH COBPEMEHHON

ABAPUMHO-CIMTACATEJABHOU TEXHUKHU

(MndopmanmoHHo-aHaIMTHYECKUI aHaamu3. YacTh 1)

THE POSSIBILITIES OF PSYCHOPHYSIOLOGICAL ADAPTATION OF RESCUERS
USING MODERN TECHNOLOGY

EMERGENCY RESCUE EQUIPMENT

(Information and analytical analysis. Part 1)

Hean. [ToBbicuTh 3 (PEKTUBHOCTH aBapUTHO-CIIaCATENBHBIX PabOT MmoxkapHbIX-criacatesneir MUC
C MCIOJIb30BaHUEM COBPEMEHHON aBapUIHO-CIIacaTENbHON TEXHUKHU U € TIO3UIIMA MaKCUMaIbHON
aZlanTalyuy AJIEMEHTOB CUCTEMBI «4EJIOBEK — MAILIMHAY.

MeTtoasbl. MH(OopMaIIMOHHO-aHATTUTUYECKHI CUCTEMHBIN aHAJIH3.



Pe3yabTarbl. OOOCHOBAaHO TEPCIIEKTUBHOE HAIMpaBlieHHE NPOo(EeCCHOHATBLHON MOATOTOBKU
nokapHsix-criacatesied MYC 1npu HCronb30BaHMM HOBOWM I0’KapHO-CIIACATENbHON TEXHUKHU
c yyetoM 0a30BbIX MPHUHIMIIOB HWHXXUHUPUHTA — B3aUMOQJANTalldd SJIEMEHTOB CHCTEMBbI
«UEJIOBEK — MaIllHa» U ¢ 0053aTeIbHBIM YYETOM IICUXOCOMAaTHYECKUX €€ KOMIIOHEHTOB.
Hayunas nHoBu3Ha. BHenpeHue npuHIMNa B3auMHOTO PE3€pPBUPOBAHHUS IMPEACTABISET COOOM
HOBOE TEOPETHUYECKOE pEeIIeHHE MpOoOJIeMbl pacrpenesneHuss (YHKIUH MEXIy CcracareineM-
OIIepaTOPOM U MOKapHO-CIIacaTeIbHON TEXHUKOM, YTO 1ae€T BO3MOXKHOCTh (POPMUPOBATH THOKYIO
CTPATETHUIO U3MEHEHMS CTEIICHU aBTOMATU3alMK B IIPOLECCaX YIIPABICHUS CI0KHON TEXHUKOM.
[IpakTuyeckass NeHHOCTb. Jloka3aHa TMEpPCHEKTUBHOCTh U HEOOXOAMMOCTH pa3paboTKu
CHELMANbHBIX TPEHAKEPOB HOBOM TMOXApHO-CHACATENIbHOM TEXHUKUA s  (HOPMUPOBAHUS
3¢ (peKTUBHBIX HABBIKOB y MOKapHBIX-CIIacaTelIel 10 ee UCIOIb30BAHUIO ITPU BEACHUH aBapUHHO-
criacaTeNlbHBIX U JPYTUX HEOTIOXKHBIX padoT.

KuiroueBsble cioBa: noowcapHvlie-cnacamenu, NOMICAPHO-CRACAMENbHASL MEXHUKA, UHICUHUPUHS,
ACUXOCOMAmMU4ecKas aoanmayus, Cucmema «4e106eK — MAuHay.

Jasi uutupoBanus: Yepkecos B. B., Ilempoeé A. B. Bo3MOXXHOCTH TICHXO(U3UOIOTHUECKOM
aJjanTauuy cracarejied IIPU HCIOJIb30BAHUM COBPEMEHHOM aBapUHHO-CIIACATEIbHOM TEXHUKH

(MuadopmarronHo-aHamuTnyeckuit ananus. Yacts 1) // Hayunsriii Bectauk HUU «Pecriupatopy. —
2024. — Ne 3(61). — C. 93-103. EDN FSVHUQ.

Purpose. To increase the efficiency of emergency rescue operations of fire rescue workers of the
Ministry of Emergency Situations using modern emergency rescue equipment and from the
position of maximum adaptation of the elements of the “man-machine” system.

Methods. Information and analytical system analysis.

Results. The perspective direction of professional training of firefighters and rescuers of the
Ministry of Emergency Situations is substantiated when using new fire and rescue equipment,
taking into account the basic principles of engineering — the mutual adaptation of elements of the
"man-machine" system and with mandatory consideration of its psychosomatic components.
Practical value. The prospects and the need to develop special simulators of new fire and rescue
equipment for the formation of effective skills for firefighters and rescuers to use it in the conduct
of ASDNR are proved.

Keywords: firefighters-rescuers; fire-rescue equipment; engineering; psycho-somatic
adaptation; “man—machine” system.
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ONTUMHU3ALIUSA CBOMCTB ITPOIIUTKA

JIJISI OTHE3AIIIUTHON OBPABOTKHA JPEBECHUHBI

OPTIMIZATION OF THE FLAME RETARDANT PROPERTIES OF THE
IMPREGNATION FOR WOOD

Hean. Ontumuzanusi CBOMCTB MPOMUTOYHOTO COCTaBa JUIsl JPEBECUHBI MO €ro OTrHE3alUTHBIM
CBOIcTBaM npu BeIOOpe Hanboee paloHaAIbHON PEeUEeNTyphl IPOIUTKH.

Metoabl. CTaHIapTHBI METOJ] OMpEICNICHUs IMOTEPU MAaCChl 00pa3lamMH TIOCIEe OTHEBBIX
UCHBITaHUHM, TPeX(aKTOPHBIN CHUMILIEKC-PEIIeTYaThli METOJl IJIAHUPOBAHUS HKCIIEPUMEHTA,
rpaduuecKkuil METOMI MPEACTABICHUS PE3yJbTATOB B BUJEC TPEYTOJBHON JUArpaMMbl «COCTaB —
CBOMCTBOY.

Pesyabrarsl. BeinosiHeHa onTHMU3anus CBOWCTB MIPONUTOYHOIO COCTABA, YCTAHOBJIEHBI
paloHaIbHbIE COOTHOIICHUSI KOMIIOHEHTOB aHTUITUPEHOBOW TPYIIIBI, OMPEIESIONIIe BEICOKHE
OTHE3AIIUTHBIC TMOKAa3aTeIu IMPOMUTOYHOTO COCTaBa sl JpeBecuHbl. [lomyueHa amexkBaTHas
perpeccroHHasi MOJIelb MpoIiecca U3MEHEHUS MOTePU MACChl HKCIIEPUMEHTAIBHBIX 00pa3lioB OT
MacCOBOT'O COJICP’KaHUS aHTUIHPEHOBOW CHUCTEMBI: THIPOXUHOH — OKCHATHUIICHIU(OCHOHOBAS
KHCIIOTa — cMech auamMmoHuidocdaTa, MoHoamMoHuliochaTta u kapbamuga B peLenType
MPONMUTOYHOTO cocTaBa. [locTpoeHa TpeyroibpHas JuarpaMMa «CoCTaB — IMOTEPS] MacCh».
Hayunas HoBu3Ha. Pa3paGoTana HoOBas pelentypa OrHE3alIUTHOM MPOMHUTKH s
MOBEPXHOCTHOW 00pabOTKM apeBecuHbl. [10y4eHO aHAIUTUYECKOE BBIPAKECHUE MPUBEICHHOTO
MOJIMHOMA HETOJHOTO TPETHEro MOpsAKa AJs 3aBUCUMOCTH MOTEPU MACChl OT KOMIOHEHTHOTO
COCTaBa MPOIUTKH.

[IpakTuyeckass 3HAYMMOCTB. DKCIIEPUMEHTAIIbHBIE HCCIEAOBAHUS TO3BOJWIM YCTAaHOBUTH
palMoOHAIbHOE MAacCOBOE COJIEp)KaHME M COOTHOIIEHHE IEJEBhIX J00AaBOK B pelENType
orHe3aimuTHOH mponuTku. OOpaboTka apeBeCHHBbI pa3paOOTaHHONM OTHE3AIIUTHON MPOMUTKON
MPEAOTBPATUT BO3TOpPaHUWE U PACHPOCTpaHEHWE IIJITAMEHHW 110 TIOBEPXHOCTU DJIEMEHTOB
CTPOUTENBHBIX KOHCTPYKIIMH U3 IPEBECUHBI 1 MAaTEPUAaJIOB Ha €€ OCHOBE U CHU3UT PUCK OBICTPOTO
o0Opy1IeHHS 3JaHUI U COOPYKEHHUM B YCIOBUAX MOXapa.

KuloueBble cli0Ba: anmunupenogas cucmema, 2epynna o02He3aujumuol 3¢gexmusHocmu;
ocHe3awuma Opegecutvl, NOIUHOM HENOTHO20 MpPembe20 NOPSOKA; NOmMeps MACChl, NOHCAPHAs
bezonacrHocmo.

Jast uutupoBanus: Kanun B. A., Xpanonenxo O. B., ll]epbakosa O. H. OntuMuzaiusi CBOUCTB

IPOMUTKHU JUIs OTHE3aIUTHOM 00paboTku npeecunsl / Hayunsiit Becthuk HUM «Pecniuparopy.
—2024. — Ne 3(61). — C. 104-111. EDN FYZYIY.

Objective. Optimization of the properties of the impregnation composition for wood according to
its flame retardant properties to select the most rational impregnation formulation.

Methods. A standard method for determining the mass loss of samples after fire tests, a three-
factor simplex-lattice method for planning an experiment, a graphical method for presenting the
results in the form of a triangular composition-property diagram.

Results. Optimization of the properties of the impregnation composition has been performed, as a
result of which rational ratios of the components of the flame retardant group have been
established, which determine the high flame retardant properties of the impregnation composition
for wood. An adequate model of the process of changing the mass loss of experimental samples
from the mass content in the formulation of the impregnation composition of the flame retardant
system: hydroquinone — hydroxyethylenediphosphonic acid — a mixture of diammonium
phosphate, monoammonium phosphate and carbamide. A triangular diagram "composition-mass
loss™ is constructed.



Scientific novelty. A new formulation of flame retardant impregnation for surface treatment of
wood has been developed. An analytical expression of the reduced polynomial of the incomplete
third order is obtained, which establishes the dependence of mass loss on the component
composition of the impregnation.

Practical value. Experimental studies have made it possible to establish a rational mass content
and ratio of target additives in the formulation of flame retardant impregnation. The treatment of
wood with the developed flame retardant impregnation will prevent ignition and spread of flame
over the surface of elements of building structures made of wood and materials based on it and
reduce the risk of rapid collapse of buildings and structures in fire conditions.

Keywords: flame retardant system; flame retardant efficiency group; fire protection of wood;
incomplete third-order polynomial; mass loss; fire safety.
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METO/IUKA OLNEHKHA PUCKOB MMPUPOJHOTI'O XAPAKTEPA
TP ®OPMHUPOBAHUU IMACIIOPTA BE3OITACHOCTHU TEPPUTOPUU

A METHODOLOGY FOR ASSESSING NATURAL RISKS TO DEVELOP A SAFETY
PASSPORT FOR THE TERRITORY

Heasb. CoBeplIeHCTBOBaHME MEXAHHW3MOB oOecreueHHust Oe30MacHOCTH JKU3HEAEATENbHOCTU
HacelleHWsT Ha OCHOBE IIPOTHO3MPOBAHUS OBICTPOPA3BUBAIOIIMXCS OIMACHBIX MPUPOJIHBIX
IIPOLIECCOB JIJIs1 BCECTOPOHHETO aHAIN3a BO3MOXKHBIX IIOCIIECTBUN YPE3BbIYAHBIX CUTYALUH.
Metoasl. [IppuMeHEeH KOMIUIEKCHBIM METO] MCCIIEIOBAHNS, BKIOYAOIIUN aHAIN3 JTUTEPATYPHBIX
HUCTOYHMKOB, IPOBEJCHUE TECOPETUYECKUX HMCCIECIOBAHUNM C MCIOJIB30BAHUEM MATEMaTUYECKUX
pacyeToB.

Pe3yabTaThl. MeToauka OLIGHKM PHCKOB, MpPEIJIOKEHHas B paboTe, MpelrcTaBisieT coOOM
KOMOHMHAIIMIO CYIIECTBYIOIIMX METOJOB U COBPEMEHHBIX TEXHOJIOTH, YTO MO3BOJISIET IPOBECTU



JIETAJIbHBIM aHaJIM3 BO3MOXKHBIX MOCJIEICTBUIA YPE3BbIYAHHBIX CUTYaLM IPUPOJIHOTO XapakTepa
JUTSE. KOHKPETHBIX TEPPUTOPUN C YUETOM HMX reorpapuuecKux, SJKOHOMHUUYECKHX M COIHATbHBIX
0COOEHHOCTEH.

Hayuynas HoBu3na. CucreMarusainuss ¥ paHXUPOBAHHE OMACHBIX MPHUPOJIHBIX IPOLECCOB
C TOCJIEYIOUIEH OLICHKOM pUCKa MPUPOJHBIX YPE3BbIUYANHBIX CUTYaALUN.

IIpakTHyeckasi 3HAYUMOCTb. Pe3ynbTaThl NPHUBEICHHOH METOAMKH MOTYT OBITH B3SITHI 32
OCHOBY IIpu )OPMUPOBAHUY HOPMATHUBHBIX MPABOBBIX JOKYMEHTOB B 00JIACTH 3aIIUThHI HACEICHUS
U TEPPUTOPHI OT YpE3BBIUANHBIX CUTYaAIlUH Ha PETUOHAIIBHOM ¥ MYHUIIUIIAJILHOM YPOBHSIX, B TOM
YHclie B TacnopTe 0€30MacCHOCTH TEPPUTOPHH.

KuroueBble cinoBa: yenenonazanue; upessbluatinble CUmMyayuu, OYeHKA PUCKA;, KOMNIEKCHAS
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Objective. Improving mechanisms for ensuring the safety of life of the population based on
forecasting rapidly developing hazardous natural processes

Methods. A comprehensive research method was used, including analysis of literary sources,
theoretical research using mathematical formulas.

Results. The risk assessment methodology proposed in the work is a combination of existing
methods and modern technologies, which allows for a detailed analysis of the possible
consequences of natural emergencies for specific territories, taking into account their
geographical, economic and social characteristics

Scientific novelty. Systematization and ranking of hazardous natural processes with subsequent
assessment of the risk of natural emergencies.

Practical value. The results of the above methodology can be taken as a basis for the formation
of regulatory documents in the field of protecting the population and territories from emergency
situations at the regional and municipal levels, including in the territory’s safety passport.
Keywords: goal setting, emergency situations; risk assessment; comprehensive security;
EMERCOM of Russia.
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