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NATURAL SORBENTS FOR ABSORPTION OF CHEMICALLY HAZARDOUS SUBSTANCES

Leab. CpaBHUTENEHBIC HCCIICIOBAHUS COPOIMOHHON CHOCOOHOCTH KaMEHHBIX yriieil JIOHENKOro peruoHa,
OIICHKa BO3MOXXHOCTH HMX MPHMEHCHHS B KA4eCTBE COPOIMOHHBIX MATCPHUATIOB MpPH JUKBUAALUU IOCICICTBUA
aBapUITHBIX MPOJMBOB XUMUYECKU OTACHBIX BELIECTB.

Mertoaspl. Onpenenenue COpOMMOHHOW EMKOCTH KaMEHHBIX YIJIEH YCKOPEHHBIM W TPOIOJDKUTEIHHBIM
TPaBUMETPHUYECKAM METOJOM B CTAaTHYECKUX VYCIOBHAX OKCIIEPHUMEHTA. AJICOPOIMOHHBIN METOX OIpeeiIeHus
MpeaensHON COPOIMOHHON eMKOCTH MaTepraioB. MaTtemaTideckast 00paboTKa SKCIIEPUMEHTATBHBIX JaHHBIX METOIOM
I'moxkayda.

PesyabTaTsl. MccrienoBana copOuus mo 0eH30Jly KaMEHHBIX yriiel JIOHeKOro perruoHa pa3iudHbIX MapoK:
aHTpaIyTa, Ta30BOTO M JIMHHOIUIAMEHHOTO Ta30BOTO, KOKCOBOTO, JXHPHOTO KOKCOBOTO, Tomiero. OmpeneneHs!
3HAYCHUS COPOIMOHHOW EMKOCTH O0pa3llOB KAMEHHBIX YIIIEH B CTATHYCCKUX VYCIOBHAX JKCIICPUMCHTA.
ANCOpOIMOHHBIM METOJIOM TIIOJIYYCHBI WHTETPaTbHBIC KPUBBIC COPOLMHU MapoB OCH30Ja, OMpeneNicHa TpeaeibHas
COpOIIMOHHAS EMKOCTh 00pa3I[OB KAMCHHBIX YIJICH. YCTaHOBIICHO, YTO CPEOU UCCICIyeMBIX MapoK KaMEHHOTO YTJIS
JYYIITAMH COPOIIMOHHBIMY CBOWCTBAMH 00JIaJJaA0T Ta30BbIA U JTTMHHOIIIAMEHHBIN Ta30BBINA YTOJb.

Hayunasi HoBHU3HA. BriepBbic A1 KAMCHHBIX yIIIeH Pa3IUYHON CTENICHH MeTaMOp(r3Ma MOTydIeHBI 3HAUCHIS
COpOIIMOHHOW EMKOCTH IO OCH30Jly — OJHOMY U3 aBapHiHO XHMHYCCKH OIACHBIX BEIIECTB B CTATHYCCKUX U
TUHAMAYECKHUX YCIIOBHSX SKCIIEPUMEHTA.

IMpakTuyeckasi 3HAYMMOCTB. McciiejoBanne COpPOIMOHHOW CIMOCOOHOCTH KaMEHHBIX YIJIeH pasIuIHbIX
MapoK ITO3BOJISIET HAKONHUTh 0a3y SKCIEPUMEHTAIBHBIX M PACUETHBIX XapaKTepUCTHK, KOTOpPBIE MOTYT OBITh
HCTIONB30BaHBI MPH pa3paboTKe MPUPOIHBIX copOeHTOB. [lokazaHa MEepPCIeKTHBHOCTh MPAKTHIECKOTO HCIOIH30BAHUS
ra30BOTO U JJIMHHOIUIAMEHHOTO T'a30BOTO YTJISl B KAUECTBE CBHIPHS AJIS MOJMYUCHHUS JIEIIEBBIX U JOCTYITHBIX MPHUPOIHBIX
CcOpOEHTOB, IPUMEHEHHE KOTOPHIX TTO3BOJUT OTIEPATUBHO U A(PPEKTHBHO JTUKBUANPOBATH OTPHULIATEIHHBIC TIOCIIEACTBUSL
aBapuii, CBSI3aHHBIX C TMPOJMBAMU XUMHYECKH OINACHBIX BEIIECTB, U TEM CaMbIM IOBBICUTH JKOJOTHYECKYIO
0e30macHOCTh. VMCTONB30BaHUE MECTHBIX PECYPCOB PACHIMPHUT CHIPHEBYIO 0a3y TONYYEHHS HPUPOIHBIX COPOCHTOB,
CHU3UT UX CTOMMOCTbH 32 CUET MPUMEHEHHUs JOCTYIMHBIX MaTePHAJIOB.

KuroueBble CJIOBA: agapuiinblii nPoaus, a0copoOYUOHHbIL Memoo, OEH30/1,; 2a308bill YeOiib, 2PASUMEMPUYECKUll
Memo0, ONUHHONIAMEHHDII 2A308blll Y2Oiib, COPOYUOHHAS EMKOCMb, IKOA02UUECKAs Oe30NaCHOCb.

Purpose. Comparative investigations of the sorption capacity of black coal of the Donets basin, evaluation of
possibility of their application as sorption materials during elimination of consequences of emergency spillages of
chemically hazardous substances.

Methods. Determination of the sorption capacity of black coal ranks by express and prolonged gravimetric
methods in static conditions of the experiment. The adsorption method of determination of the maximum sorption
capacity of the materials. Mathematical processing of the experimental data by the Glueckauf method.

Results. The sorption of benzene by the Donets region black coal of various ranks, i.e. hard coal, gas and long
flaming coal, coking coal, fat coking and lean coal, has been investigated. The sorption capacity values of the black coal
samples in the static conditions of the experiment have been determined. The integral curves of benzene fume sorption
have been obtained by the adsorption method, the maximum sorption capacity of black coal samples has been
determined. It has been stated that the gas and long flaming coal possess the best sorption properties among the
investigated ranks of black coal.

Scientific novelty. For the first time for the hard coal of the various metamorphic grade the sorption capacity
values of benzene, i.e. one of the chemically hazardous substances in the static and dynamic conditions of the
experiment, have been obtained.



Practical value. The investigation of the sorption capacity of black coal of different ranks allows accumulating
the base of experimental and calculated characteristics that may be used in the development of natural sorbents. The
perspectiveness of the practical use of gas and long flaming gas coal as a raw material for production of low-price and
obtainable natural sorbents has been shown, the application of which will permit to eliminate timely and effectively the
negative consequences of accidents caused by spillages of the chemically hazardous substances and thereby to improve
the environmental safety. The utilization of local resources will expand the raw material base for producing the natural
sorbents and reduce their cost due to the use of the available materials.

Keywords: emergency spillage; adsorption method; benzene; gas coal; gravimetric method; long flaming
coal; sorption capacity; environmental safety.
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THE MATHEMATICAL MODEL OF DYNAMIC PROCESSES OF A PULSE FIRE-EXTINGUISHING
DEVICE

ean. PazpaboTka MaTeMaTHUECKOH MOJAETH JMHAMHYECKHX IMPOIECCOB, COMPOBOXAAMOIINX (HOPMHUPOBAHHE
HMITYJIbCA B CTBOJIE NIOXKAPOTYILIAIIETO YCTPOICTBA.

Metoasl. TeopeTnyeckue METOABI C UCIOJB30BAaHHWEM TEPMOAMHAMUYECKUX YpaBHEHMHA NpPU MEPEMEHHOM
Macce ra3a U ypaBHEHUH TEXHUUECKOU THIPOMEXaHUKH.

Hayuynasi HoBu3Ha. [lonyyeHa maTemaruyeckas MOJENb AMHAMUYECKUX MPOLECCOB B CTBOJIE MUMITYJIBCHOTO
YCTPOMCTBA MOXKAPOTYIICHUS, ONKCHIBAIOIIAS IPOLECC HMITYJILCHOTO (OPMHUPOBAHUS TOTOKA XXUIKOCTH Ha Cpese
HacajKa IMoXXapoTyIIANEero yCTPOUCTBA, OTIIMYAIONIAsICS TEM, YTO YUTEHO BIUSHHE WHEPIIMOHHBIX IMOTEPh AABJICHUS U
MECTHOTO COTIPOTHBIJICHHS ITPH BHE3AITHOM CY>KEHHUHW HacaJKa.

IIpakTHyeckas 3HaUMMOCTb. Vcrionbp30BaHNe MPeAJIOKEHHON MaTeMaTHUYECKOM MOJIENIM TTO3BOJISIET HA dTAle
MIPOCKTUPOBAHMS UMITYJILCHOTO TIOKAPOTYIIAIIETO YCTPOUCTBA ONPEIEIUTh BIMSHAEC KOHCTPYKTUBHBIX MapaMeTpoB Ha
OCHOBHBIE XapaKTEPUCTUKH: CKOPOCTh CTPYH, PacXo[d KUIAKOCTH, PACXOJl Ta3a, BpEMs UMITYJIbCa, PEAKTUBHYIO CHIIY U
ZIpyTHe.

KuaroueBble clI0Ba: noocapomyuiawee yCmpoucmeo, UMRYIAbC, OUHAMUYECKUe NpOYeccyl, CMmeEOJ;
oughgepenyuanvrvle ypasHeHus.

Purpose. Development of the mathematical model of the dynamic processes accompanying the pulse forming
in a nozzle of the fire-extinguishing device.

Methods. Theoretical methods with the application of thermodynamic equations with the variable gas mass
and of technological hydromechanics equations.

Scientific novelty. The mathematical model of the dynamic processes in the nozzle of the pulse fire-
extinguishing device has been obtained describing the process of the pulse forming of the liquid flow at the nozzle cut
of the fire-extinguishing device that distinguishes itself by taking into account the influence of inertial pressure losses
and local resistance by the abrupt contraction of the nozzle.



Practical value. The application of the proposed mathematical model allows determining the influence of
design parameters on principal characteristics, i.e. jet velocity, liquid consumption, gas consumption, pulse time,
reactive force etc., at the designing stage.

Keywords: fire-extinguishing device; pulse; dynamic processes, nozzle; differential equations.
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CALCULATION OF COAL SPONTANEOUS HEATING TEMPERATURE

eab. AHanu3 UMEIOIIMUXCSI MATEMAaTUYECKUX MOJIETIe HU3KOTEMIIEPATYPHOIO OKUCICHUS YIJI U BXOASALIUX
B HUX IapaMeTpPOB M pa3pabOTKa YIPOIICHHON MOJEIM CaMOHATPEBAHUS YTV M ¢ AHAIMTHYECKOTO PCIICHHS IS
pacyeToB TeMIepaTyphl.

Mertoauka. MartemaTHdeckoe MOJACIHPOBAHHE TETEPOTEHHOTO IIPOIecca XeMOCOpOUMH KHCIOpoaa IIo
Pa3NIUYHBIM METOAWKAaM X OOOCHOBAaHWE INPHUMEHEHHS YIPOIIEHHOTO METOJa pacyeTa IWHAMHKH TEeMIIEpaTypHl
CaMOHAarpeBaHus yIiis.

PesyabTaThl. [ pa3nuyHBIX TOPHO-TEOJIOTHIESCKUX XapaKTepUCTUK 1maxT Jlonbacca U yclioBuit pa3paboTku
IUTaCTOB TI0 PACCMOTPEHHBIM METOJMKAM BBITIOJHEHBI PAacdeThl MTUHAMUKHA TEMIEpaTypbl CaMOHArpeBaHUS yTieH C
Y4eTOM MHHHUMAJIBHOTO IOKapoonacHoro odorsema ckoruieHus. OOOCHOBaHA MpemIoKeHHas MaTeMaTHYecKas MOJENb
CaMOHATPEBaHUs U pa3padoTaH YIPOIICHHBIH METO pacyeTa TeMIICPaTypPhl YIII.

Hayuynasi wnoBu3Ha. IlonmyuyeHHass aHaIMTUYeCKass 3aBUCUMOCTb TIO3BOJISIET HCCIENOBaTh JUHAMHKY
TEMIEpaTypbl B OYare CaMOHArpEBaHHS C YYETOM IPUTOKA TEIUIOTHI, OOpa3yromIeics B pe3yiabTaTe pPEakiUH
OKHUCJICHHS, U TEIIOOTAAauH, CBI3aHHOM C BBIICIEHUEM METaHa B OKPYXKAIOIIYIO Cpeny.

IpakTHyeckass 3HAYNMOCTh. Pe3ynbTaTel pabOTHI IMO3BOJIAT IPOTHO3HPOBATH OC30MACHBIC YCIOBHS
pa3paboTKH MIIACTOB HA YIIIEAOOBIBAIOMINX MPEIIPUATHIX U IIPEIYNPEIUTh CAMOBO3TOPAHUC YTJISL.

KiroueBble c€l0Ba: ouyacoeoe camoHazpesanue Yais, HUSKOMeMNepamypHoe OKUCIeHUe, PeaKyUOHHAs
NOBEPXHOCHIb, MENI080ll 83Dbl8, MeniosbloeNeHue U Menioomoayd.

Purpose. Analysis of available mathematical models of the low-temperature coal oxidation and their
constituent parameters as well as development of a simplified model of coal spontaneous heating and its analytical
solution for calculations of the temperature.

Methodology. Mathematical modeling of the heterogeneous process of oxygen chemisorption according to
various methodologies and substantiation of the simplified method application for calculation of the dynamics of coal
spontaneous heating temperature.

Results. According to reviewed methodologies and taking into account the minimum fire-hazardous volume of
an accumulation the calculations of the dynamics of the coal spontaneous heating temperature have been conducted for
various mining and geological characteristics of the Donets Basin mines and conditions of mining the seams. The
proposed mathematical model of the spontaneous heating has been substantiated, and the simplified method for
calculation of the coal temperature has been developed.

Scientific novelty. The obtained analytical dependence allows investigating the temperature dynamics in the
place of the spontaneous heating with allowance for the heat gain being generated by the oxidation reaction and heat
exchange being linked to the release of methane into environment.

Practical value. The results of the work will make it possible to predict safe conditions of mining the seams at
the coal mining enterprises and to prevent the coal spontaneous combustion.

Keywords: local spontaneous heating of coal; low-temperature oxidation; reaction surface; thermal
explosion; heat release and heat transfer.
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USE OF THE GASEOUS NITROGEN DURING ELIMINATION OF UNDERGROUND FIRES

eab. YcoBepiieHCTBOBaHUE TEXHOJIOTUH OOPHOBI ¢ TIOA3EMHBIMH I0KapaMH 33 CUET IPIMEHEHUS
CHELHUATIBHBIX YCTAHOBOK, BEIPA0ATHIBAIOIINX I'a3000pa3HbIN a30T, U CXEM €T0 I0Ja4u.

Metoauka. AHanu3, 06o0meHne u 06paboTKa ONMBITHO-3KCIIEPUMEHTAIBHBIX JTaHHBIX.

PesyabTaTsl. [IpoBeneH aHamM3 TEXHOIOTUH UCTIONB30BAHUS a30Ta ISl IMKBUAALMK U JIOKAJIU3aLuU
NOJI3eMHBIX OKapoB. OnpeienieHbl Hanbosee 3¢ GEeKTUBHBIC CXEMBI I10/1a41 ra3000pa3HOro a3oTa.

Hayuynasi HOBH3HA. Y CTaHOBJIEHO, YTO NEpENaj JaBJICHUS HA IEPEMBIUKE, 38 CUET KOTOPOTO IIOCTYIAeT
BO3/1yX B U30JMPOBaHHBIA 00BEM, MOXKET OBITh CHI)KEH ITyTEM CO3JaHusl LIIIF030BOH KaMephl, 3al0JIHAEMOM a30TOM.

IpakTHyeckasi 3HAYMMOCTD. [IpeioskeH criocod npeoTBpalieHus ONagaHus BO3/1yXa B H30JIMPOBaHHbIH
y4JacTOK U MOBBIIICHUS B HEM 00bEMHOM j0su kuciopoa 6ousee 2 %. Paccmorpennas ycranoska AMI'TI-15/0,7CVY 1
HaXoJUTCs Ha BoopykeHnH B noapazaeneuusx [ BI'CC.

KaroueBble c1oBa: cazoo0pasuelii azom, waxma, eslpabomantoe npocmpancmeo; Nepembluka,; ouaz
CaM080320pAHUA; 0YA2 20PEHUSL.

Purpose. Improvement of a technology of fighting the underground fires with the application of special
installations generating the gaseous nitrogen and that one of circuits of its delivery.

Methodology. Analysis, generalization and processing of research and experimental data.

Results. The analysis of the nitrogen use technology for elimination and containment of the underground fires
has been conducted. The most effective circuits of the gaseous nitrogen delivery have been defined.

Scientific novelty. It has been established that the differential pressure at the stopping which facilitates the air
entry into the sealed volume may be decreased by creating a gate chamber being filled with nitrogen.

Practical value. The method has been proposed to prevent the air entry into the sealed section and the increase of
oxygen volume fraction over 2 % in it. The examined AMITI-15/0,7CY 1 unit is in operational service of the State Para-
military Mine-Rescue Service subdivisions.

Keywords: gaseous nitrogen; coal mine; goaf; stopping, place of spontaneous combustion, seat of fire.
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THE EMERGENCY RESPONSE SERVICE SUPPORT SYSTEM WITH A SINGLE EMERGENCY NUMBER




Heasp. MccnenoBanne BO3MOXHOCTH OpTaHU3AIMH TeIe(OHHOTO OOpameHus B SKCTPEHHBIE ONEepaTHBHEIC
CIy’)XOBI TI0 THITy «OJHOTO OKHa» s TOBBIIICHUS 3()(PEeKTHBHOCTH pearnmpoBaHUS HKCTPEHHBIX OIEPATHBHBIX
JIeKYPHBIX (IUCTIETYSPCKHX) CIYXkKO, OlleHKa TOTOBHOCTH aJMHUHUCTpaIii ropoos Jlonenkoi HapomHoit PecriyOmuku
K TPOBEICHHUIO MEPOTPHATHH TPH BO3HUKHOBCHHH YIPO3 W YPE3BBIUANHBIX CHTYalldi, CHIKECHHE BO3MOXKHOTO
CONMANBEHO-?KOHOMHYECKOT0 yIiepoa.

Metoauka. AHanu3 1 0000IIeHHE CYIIECTBYIOINX HOPMATHUBHBIX NPABOBBIX M METOJMYECKHUX JOKYMEHTOB
Joneukoit Haponnoii PecnyOmuku, Apyrnx rocynapcTB B 0OOJIaCTHM CO3/aHMs CHCTEMBI OOECHeuYeHHs! BBI30Ba
HKCTPEHHBIX ONEPATUBHBIX CIYXkO0 10 eanHOMY HoMepy 112.

PesyabTaTsl. OnpeneneHue nepevHss HOPMAaTUBHBIX IpaBoOBbIX akToB Jlonenkod Hapopnoii PecryOmukw,
TpeOyroIMX pa3padOTKK WIM YTOYHEHHS B HPOLECCE CO3JaHUsl CUCTEMbl OOECHEYEeHWsS] BBI30Ba DKCTPEHHBIX
OIIEPaTHBHBIX CIIYKO 10 eqUHOMY HOoMepy 112.

HayuHasi HoBU3HA. Pa3paboTaHBl MTOIXOABI, MMO3BOJISIONINE COBEPIICHCTBOBATH Ka9€CTBO MEPOIPHUATHH IO
CO3/IaHUIO ¥ BHEAPEHHIO CHCTEMBI 00eCIIeueHISI BBI30Ba SKCTPEHHBIX ONEPAaTHBHBIX CIyXO0 1Mo exnHOMYy HOMepy 112 B
Jlonenxkoii Hapoxno#t Pecmy0Oinke, MOBBICUTh yIOOCTBO MPHU OOpaIICHUH TpaXkaaH 3a IMOMOIIBI0 C UCTOIL30BaHUEM
MIPUHITUIIA «OJHOTO OKHAY.

IIpakTHyeckas 3HAYNMOCTb. BHenpenne cucteMsl obecriedeHus] BBI30Ba IKCTPEHHBIX ONEPATHBHBIX CITYKO
mo exuHoMy Homepy 112 mo3BosuT obecnednTh WHGOPMAIMOHHOE B3aMMOICHCTBHE OPTraHOB ITOBCETHEBHOTO
yrpaBieHUss EMUHON TOCYZapCTBEHHOW CHUCTEMBI MPENYNPEKICHUS W JIMKBUIAIMH YPE3BBIYAWHBIX CUTyalldil B
Joneukoit Haponnoii PecriyOiuxe.

KaroueBnle caoBa: cucmema-112;  upessviuaiinvle cumyayuu, Edunas eocydapcmeennas cucmema
npeoynpedcoenus U IUKGUOAYUU YPe3BblUauHblX CUmMyayuil; eouHvle OexcypHvle (Oucnemuepckue) ciyicovl opeanos
MECMHO20 CAMOYNPAGACHUs, 0edCypHble (OUCnemyepcKue) CyHcObl SIKCMPEHHIX ONEPAMUBHBIX CIYIHCO.

Purpose. Investigation of a possibility to organize the phone call to the emergency response services, “single
window” type, for improvement of the effectiveness of the standby (dispatching) emergency services response,
evaluation of preparedness of the city administrations of the Donetsk People’s Republic for conducting the measures in
raising threats and emergency situations, reducing the potential social and economic damage.

Methodology. Analysis and generalization of existing normative legal and methodological documents of the
Donetsk People’s Republic, other states in the framework of creation of the emergency response service support system
with the single emergency number 112.

Results. Determination of the list of regulatory and legal acts of the Donetsk People’s Republic which require
elaboration or adjustment in the process of creation of the emergency response service support system with the single
emergency number 112.

Scientific novelty. The approaches have been developed that allow refining the quality of measures on
creation and implementation of the emergency response service support system with the single emergency number 112
in the Donetsk People’s Republic, improving the convenience of citizens calling for help with the application of the
“single window” principle.

Practical value. The implementation of the emergency response service support system with the single
emergency number 112 will enable ensuring the information interoperability between the entities of day-to-day
operation of the Integrated national prevention and elimination of emergencies system in the Donetsk People’s
Republic.

Keywords: the 112 system,; emergencies, the Integrated national prevention and elimination of emergencies
system; integrated standby (dispatching) services of local authorities; standby (dispatching) units of emergency
response services.
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SYSTEM OF REMOTE COLLECTION OF MINE AIR SAMPLES DURING CARRYING-OUT THE
EMERGENCY AND RESCUE OPERATIONS

Heanb. O00CHOBaHKHE OCHOBHBIX MApaMETPOB YCOBEPIICHCTBOBAHHON CUCTEMBI TUCTAHIIMOHHOTO O0TOOpa Mpood
IIAXTHOTO BO3/yXa IPHU BEJCHUU aBaPHITHO-CIIACATEIBHBIX Pa0OT, MPEAHA3HAYCHHOW ISl IOBBIIICHUS JOCTOBEPHOCTH
MOHHUTOPHHIA M KOHTPOJISI Ta30BOW OOCTAHOBKM NP JIMKBHIAIMH IMOXAPOB M JPYTUX aBapuil B YroJbHBIX IIaXTax
MOJIPA3ICIICHUSIMU TOPHOCIIACATEIILHON CITyKOBI.

Mertonsl. Vcnons30BaH aHATUTHYECKAN METO MCCICIOBAHUS, COCTOSIIMN U3 aHAIH3a U 00PaO0OTKH HAYIHOM
U TEXHHYCCKOM JINTEPATYPBhI, 8 TAKIKE METO]T IPOCKTUPOBAHKSI B aBTOMATH3UpOBaHHOM cucteMe «Kommac-3Dy.

PesyabTaThl. Bemmonaen ananms3, 0OOCHOBaHBI TapaMeTphl M IPHBEICHB TEXHWYECKHE XaPaKTCPUCTHKH
YCOBEPIICHCTBOBAHHON CHCTEMBI AWCTAHIMOHHOTO O0TOOpa Mpo0 IIaXTHOTO BO3AyXa ISl Ta30BOTO MOHHUTOPHHIA H
KOHTPOJISl aBaPUHHBIX YIaCTKOB YTOJIBHBIX IIAaXT.

Hayuynasi nHoBu3HA. [IpeayiokeH pabouYuii KOMIIEKT YCOBEPIICHCTBOBAHHOW CHCTEMBI JUCTAHIIMOHHOTO
oTOopa Tpo0 MIAXTHOTO BO3/AyXa NPU BEJCHUN aBapUHHO-CIacaTeNFHBIX pa0doT MOoApa3aeieHHsIMIA TOPHOCTIacaTeIbHON
CITyOBI, KOTOpast MIO3BOJIUT OCYIIECTBIATL OTOOP MPOO MIAXTHOTO BO3AyXa MO BHICOTE U CEUESHUIO TOPHOUN BHIPAOOTKH
aBapUHOIO, B TOM YHUCIC H30JIMPOBAHHOTO MOXKAPHOTO, YYacTKa, YCTPAHWUTh HETATHMBHOC BJIMSHUEC BJAard Ha
LHUPKYJISLHUIO B CUCTEME ITyTeM YMCHBIICHHS €€ CKAIUIUBaHUs B MPOOOOTOOPHOM TPYOOIPOBOJE, a TAKXKE 00CCIICUUTh
JIOCTATOYHOE BBICYIIUBAHHE aHATM3HPYEMBIX MOXKAPHBIX I'a30B, HEPEIKO MMECKOIINX BBICOKYIO BIAXKHOCTB, MEpPEl UX
MOTMAaAHUEM B EMKOCTH JIJIsl 0TOOpa Mpo0 IMAaXTHOTO BO3AyXa.

IIpakTHyeckasi 3HAYMMOCTD. Pe3ynbTaThl MPOBEACHHOIO HCCICAOBAHMS CIIY)KaT OCHOBOHM Ui pa3pabOTKU
KOHCTPYKTOPCKOM  JTOKYMEHTAallMd ¥ W3TOTOBJCHHS OIBITHOTO o00pa3ma yCOBEPUICHCTBOBAHHOW  CHCTEMBI
MUCTAHIIMOHHOTO OTOOpa MpoO MIAXTHOTO BO3IyXa NMPH BEICHWW aBapHHHO-CIACATENBHBIX paboT MOApa3eeHIsIMA
TOPHOCTIACATEBHOMN CITYKOBI.

Knwuesvie cnoea: yzonvnas waxma; 20pHOCNACAMeEnvHAA CAyxHcOaA;, a8apuuiMbiil yYACMOK; HOO3eMHble
noxcapel U 83pulebl, OUCMAHYUOHHBIL OMOOp NpoO WAXMHO20 6030YXd, MOHUMOPUHE U KOHMPOIb 2A3080U
00CMAHOBKU, IAHCEKMOPHAA YCIMAHOBKA, ABAPULIHO-CACamenbHble pabombl.

Purpose. Substantiation of basic parameters of the improved system of remote collection of the mine air
samples during carrying-out the emergency and rescue operations that is designed for improvement of reliability of the
gas conditions monitoring and control during elimination of fires and other accidents in coal mines by mine-rescue
service subdivisions.

Methods. The analytical method of investigation consisiting of analysis and processing of the scientific and
technical literature as well as the design method in the “Kompas-3D” automatic system have been applied.

Results. The analysis has been conducted, the parameters have been substantiated, and the technical
characteristics of the improved system of remote collection of the mine air samples for gas conditions monitoring and
control of the accident sections of coal mines have been adduced.

Scinetific novelty. The working set of the improved system of remote collection of the mine air samples
during carrying-out the emergency and rescue operations by the mine-rescue service subdivisions has been proposed
which will permit to take the mine air samples along the height and mine working cross- section of the accident area
including the sealed fire one, to eliminate the negative effect of moisture on circulation in the system by decreasing its
accumulation in a sampling pipeline as well as to ensure the sufficient drying of the fire gases under analysis which
frequently possess high humidity before being pulled into containers for the mine air samples.

Practical value. The results of the conducted investigation serve as a basis for development of the design
documentation and manufacture of a prototype model of the improved system of remote collection of the mine air
samples during carrying-out the emergency and rescue operations by the mine-rescue service subdivisions.

Keywords: coal mine; mine-rescue service, accident section; underground fires and explosions; remote
collection of mine air samples; gas conditions monitoring and control; ejector installation;, emergency and rescue
operations.
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FIGHTING THE FIRES AT INDUSTRIAL OBJECTS WITH OIL-FILLED ELECTRIC EQUIPMENT

Heas. [Ipoananu3upoBaTh OCHOBHBIC MPUYMHBI BOSHHKHOBCHHS I10)KAPOB HA MPOMBIIUICHHBIX OOBEKTaX C
MACJIOHAMIOJTHCHHBIM  O00OPY/IOBAaHUEM, HW3YYWUTh BapHaHThl pa3BUTHS II0XKAPOB M HA OCHOBAHUHU IOJIYYCHHBIX
AHATMTHYCCKUX 3aBUCHUMOCTEH OMPECIIUTh CPEICTBA TYLICHUS OXKAPOB HA YKAa3aHHBIX 00BEKTAX.

MeTtonanka. AHATUTHYCCKUE HWCCICIOBAHHUS U MAaTEMATUYECKUE PACUCThl MMapaMeTPOB IMOJAYH BHIOPAHHBIX
MOXKAPOTYILAIIUX CPEICTB.

Pe3yabTaThl. PaccMOTpeHbl OCHOBHbBIE CLICHAPUHM BO3HUKHOBEHHS M PAa3BUTHS M0YKapa B CHUIIOBBIX MACISHBIX
TpaHcdopmaropax, Ha OCHOBAHHUHM KOTOPBIX pa3pabOTaHbl AHAIMTHYECKHE 3aBUCHMOCTH IO OMPEACICHHIO BPEMEHU
MoJia4 TOPOIIKA, €ro pacxoja W OrHeTyllalleld KOHIEHTPAalUH B 3aBUCHMOCTH OT O0ObeMa oyara TOpEeHHS;
3aBUCHMOCTH BpPEMEHH TYLICHHS] OT WMHTCHCHBHOCTH T[OJ@4d PACHbUICHHONW ¥ TOHKOPACIBUICHHOW BOJIBI,
YUHTHIBAIONIEH K03 (QHUIIMEHT HCITONBb30BaHMsI BOABI M KOO(PMUITUEHT 3araca; yIeNbHBIX 3aTpaT IeHOOOpa3oBaHus s
TYIICHHSI SAMHUIBI TUTOMIAAN TOPCHUSL.

Hayunasi HoBH3HA. PazpaboTana MeTOoAuKa pacueTa MMapaMeTpoB Moxapa B TpaHc()OpMAaTOpHOH, ydTeHa
JIOTIONTHUTEbHAS TIOXKapHas Harpy3ka. PaspaboTana Mozenp pacuera 00beMa IUNIAMEHH TPU TOXKApE.

IIpakTHyeckass 3HAYUMOCTD. [loydeHHBIC PE3yJabTaThl MOTYT OBITh KCIIOJNB30BAaHBl B HOBBIX HAYYHO-
TEXHUYECKUX WCCICIOBAHUSAX TOXKAPOTYIICHUS MPOMBIIUICHHBIX OOBEKTOB C MAaCJIOHAIOJHECHHBIM 000pYIOBaHUEM,
KOTOpbIe OyAyT CIOCOOCTBOBATH CHUKEHHIO MAaTepUalbHBIX MOTEPh BCIEACTBHE IMOBPEKACHHS OOOpPYIOBaHUS W
MPEAOTBPALICHHUIO B AJUTEILHBIX MEPE00sX JEKTPOCHAOKESHHUSI.

KioueBble cjI0Ba: MacioHanoanennoe 060py0osanue; 2opiodue JCUOKOCHU, 60320pAnUe; I1eKmpPOIHePUs;
KOPOMKOe 3aMblIKAHUE.

Purpose. To analyze main causes of the fire outbreaks at industrial objects with the oil-filled equipment, to
study fire spreading scenarios and to determine the fire-fighting means at the given objects on the basis of obtained
analytical dependences.

Methodology. Analytical investigations and mathematical calculations of parameters of delivering the chosen
fire-extinguishing means.

Results. The basic scenarios of the outbreak and spread of the fire in power oil-immersed transformers have
been studied. Based on them the analytical dependences have been developed for determination of time of delivering
the powder, its flow rate and inerting concentration depending on the volume of a seat of fire; dependences of the
extinguishing time on the intensity of delivering the water mist and water spray with the allowance the water use ratio
and the safety coefficient; specific costs of foam generation for extinguishing a unit of the burning area.

Scientific novelty. The methodology of calculation of fire parameters in a transformer room has been
developed; the extra fire load has been taken into account. The model of flame volume calculation during a fire has
been created.

Practical value. The obtained results may be applied in the new scientific and technical investigations of the
fire-extinguishing at the industrial objects with the oil-filled equipment which will contribute to reduction of material
losses caused by damage of the equipment and prevention of prolonged power supply interruptions.

Keywords: oil-filled equipment; flammable liquids; combustion; electric power; short circuit.

Anexceii Andpeesuu Koznumun, nay. omo., e-mail: kozlitinl 942@mail.ru;

Buxmopusa Barenmunosna Jlebeoesa, cm. nayu. comp.; e-mail: lebedenish@mail.ru;

Onez Bnaoumuposuu Xpanonenko, nayu. comp., e-mail: olghrap@mail.ru

Tocyoapcmeennulii HayuHo-UCCIe008aMENbCKUL UHCIMUMYT 20PHOCHACAMENbHO20 Oeld,
noxcaproil bezonacHocmu u epaxcoanckou sawumst « Pecnupamopy M4C /[HP

283048, [oneyk, yn. Apmema, 157. Ten. (+38 062) 332-78-55

MOJIMMEPHBI MATEPHUAJI JIJISI OTHE3AIIIATHI CTPOUTEJABHBIX KOHCTPYKIIUM
Aleksey Andreyevich Kozlitin, head of department; e-mail: kozlitinl 942@mail.ru;

Viktoria Valentinovna Lebedeva, senior scientific associate, e-mail: lebedenish@mail.ru;

Oleg Viadimirovich Khraponenko, scientific associate; e-mail: olghrap@mail.ru

The “Respirator” State Scientific Research Institute of Mine-rescue Work,

Fire Safety and Civil Protection of the MChS DPR

283048, Donetsk, 157, ulitsa Artyoma. Phone: (+38 062) 332-78-55

POLYMERIC MATERIAL FOR FIRE RETARDATION OF BUILDING STRUCTURES




Heap. PazpaboTka mONMMMEpHOTO BCHYYHMBAIOUIETOCS MaTepHaja I OTHE3AIIWTHl  CTPOUTEIBHBIX
KOHCTPYKIIHI.

MeToabl. AHATUTHYECKHH  0030p OTHE3AIUTHBIX  CPEICTB, IMOBBIMAIONIMX TPEAEe] OTHECTOHKOCTH
CTPOMTENBHBIX KOHCTPYKINH. DKCIEPUMEHTANBHOE ONpeAeTICHHE KPAaTHOCTH TEPMUIECKOTO PACIIMPEHHUS MOTMMEPHOH
BCITyYHMBAOIIEHCS KOMIO3HIINH.

PesyabTaThl. PazpaboTan penentypHBII COCTaB TMOJMMEPHOTO BCIYYMBAIOMIETOCS Marepuaia Ui
OTHE3AIUTHl CTPOUTENHFHBIX KOHCTPYKIMA. [logbop cocTaBa OrHE3alIMTHOIO MaTepHaia MPOBOAWICA IO CXEeMe
MOJIMMEPHOE CBS3YIOIIEE — BCIyYUBAIOIIASACS JOOABKAa — MUHEPAIbHBIN HATIOJHHUTENb. B KauecTBe CBS3YIOIIETO B3STHI
pe3opruHOpOpManbaAeruIHas U KapOoamunohopManbaeruaaas cMoibl. ONTUMaNbHBIM areHTOM-Ta3000pa3oBaTeieM
BEIOpaH KapOamMux — Hauboiee pacnpoCTPAHCHHOE W OTHOCHUTEIBHO HEAOPOTrOe XUMHYECKOE COCIMHEHUE, KOTOPOe
JIOTIONTHUTENBHO oOO0JNajaeT cBO¥McTBAaMHU aHTUNUpeHa. [loka3aHO, 4YTO AaHAJOTMYHBIM JBOHCTBEHHBIM 3(PHEKTOM
00namaroT QGochaTel aMMOHHUS — B KAueCTBE OTBEPAMTENS MOJMMEPHOIO CBS3YIONICTO M aHTHmupeHa. OmpenesncHa
KpPaTHOCTh TEPMHUYECKOTO PACIIMPEHHS NOJIMMEPHOTO BCITYYHBAIOMIETOCS MaTepHaa.

Hayuynasi HoBHU3HA. Pa3zpaboTaH HEroproYMil  BCIYYHMBAIOIIMKWCS TIPU TEPMHUYECKOM  BO3JCHCTBUM
oMM YHKIMOHANGHEIA MaTepuai Uil TPEeRyNpekJeHHUsS I0XKapOB IIyTeM MOBBIIIEHUS OTHECTOMKOCTH, ABIMO- U
ra30HETPOHUIIAEMOCTH CTPOUTEINBHBIX KOHCTPYKITHH.

IMpakTuyeckasi 3HAYUMOCTb. Pa3paboTaHHBI  OTHE3aNTUTHBIA  TMOJMMEPHBIA  Marepual  CIOCOOeH
BCIYYHMBAThCS B YCJIOBHSX TOXapa W OOpa3oBBIBATH MPOYHBINA 3aIIUTHBIA CJIOH C HHU3KOH TEIUIONPOBOIHOCTHIO.
D¢ddexTuBHOCTS, MaTepuana TEPMHUYCCKH PACHIMPSIONICIOCS THUIA ONPEACISICTCS TEM, YTO JUIS 3aIlUTHl OT MOXKapOB
JIOCTaTOYHO HAHECEHUsS TMOKPBITHS TOJIIMHOW OT HECKOJbKHUX JECATHIX J0JIed MWLIMMETpa A0 HECKOJbKHUX
MUWUIUMETPOB. [IprMeHeHue OrHe3alUTHOrO0 MOJUMEPHOIO MaTepualia MO3BOJUT MPEeIOTBPATUTh WM COKPATHUTh
pacnpocTpaHeHHE OTHsI, AbIMa U TEM CaMbIM IMOBBICUTH MOXKAPHYI 0€30MaCHOCTh 00BEKTOB.

KurodeBble CJI0Ba: 8cnyyugaowjuiics NOAUMEPHBIL MAmMepuain, KpamHOCMb MePMUYecKo20 pacuiupeHus;
OcHe3aWUMa; 02He3aWUMHAA IPheKmuUsHOCmb; NEeHOKOKC.

Purpose. Development of a polymeric blowing material for fire retardation of the building structures.

Methods. Analytical review of flame-retardant means elevating the degree of fire resistance of the building
structures. Experimental determination of the thermal expansion ratio of the blowing polymeric composition.

Results. The composition formula of the blowing polymeric material for fire retardation of the building structures
has been developed. The proportioning of the fire-retardant material composition has been conducted according to the
polymeric binder — blowing additive — mineral filler scheme. Resorcinol-formaldehyde and urea formaldehyde resins have
been taken as a binder. The urea has been chosen as an optimal blowing agent, i.e. the most widespread and relatively
inexpensive chemical compound that additionally possesses fire-retardant properties. It has been shown that ammonium
phosphates possess the same dual effect, i.e. as a hardening agent of a polymeric binder and antipyrene. The thermal
expansion ratio of the polymeric blowing agent has been determined.

Scientific novelty. The nonflammable polyfunctional material blowing under thermal influence has been
developed for prevention of fires by increasing the fire resistance, smoke-and-gas impermeability of the building
structures.

Practical value. The designed fire-retardant polymeric material has an ability to blow in conditions of a fire
and to form the hard protective layer of low heat conductivity. The effectiveness of the material of the thermal
expansive type is determined by the fact that the covering with the width from several tenths of millimeter to several
millimeters is enough for fire protection. The application of the fire-retardant polymeric material will make it possible
to prevent or reduce the spread of the flame and smoke and therefore to improve the fire safety of the objects.

Keywords: blowing polymeric material; thermal expansion ratio; fire retardation; fire-retardant
effectiveness; coked cellular material.
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METHANE DIFFUSION COEFFICIENTS IN COAL OF DIFFERENT METAMORPHIC GRADES

Hean. Onpenenenne kodpdurnumentoB nuddy3un MeTaHa B yIIAX pas3IUYHBIX CTETeHEW MeTamopdusMa Mo
CKOPOCTH HCTCUCHHUS] METaHA U3 HUX.



MeToabl. DKCTIEPUMEHTAIIBHBIE HCCIIEIOBAaHUS B JIA0OPATOPHBIX YCIOBHSIX W 00paboTka pe3yabTaToB
TEOPETHYECKHUX HUCCIICJOBAaHHM.

Pesyabrarsl. [lonyyeHbl aHAIUTUYECKUE 3aBHCHUMOCTH, OIMCBHIBAIOIINE AWHAMUKY CKOPOCTH HCTEUCHUS
MeTaHa ¥ 3HaYeHUH KO3PPUITUEHTOB U y3un.

Hayuynas HoBu3HAa. [Ipe1IokeHbI pacdeTHBIE 3aBUCUMOCTH JUTA oripezeseHus koddduipentoB nuddy3nn MeTana
B YIUIX B paMKax MareMaTH4YeCKHX MOJielieil mpoiieccoB Auddy3un BEIecTB B TBEPABIX TEaX.

IIpakTHyeckasi NEHHOCTH. [lonydeHHBIE 3aBHCHMOCTH Ui onpeaencHus koddduuuentoB muddysuu
HCTOJB3YIOT TIPU pacueTe WHKYOAIMOHHOTO TIEPHOIa CAMOBO3TOPAHUS YTIICH.

KarwueBble clioBa: ucmeuerue memana, oug@ysus; gurempayus, oecopoyust; NOpUCHOCHb, Memamop@usm.

Purpose. Determination of the methane diffusion coefficients in coal of different metamorphic grades by the
rate of the methane release from it.

Methods. Experimental investigations in the laboratory conditions and processing of results of theoretical
investigations.

Results. The analytical dependences have been obtained that describe the dynamics of the methane release rate
and that one of the values of the diffusion coefficients.

Scientific novelty. The calculation dependences have been proposed for determination of the methane diffusion
coefficients in coal within the framework of the mathematical models of the diffusion processes of substances in solid
bodies.

Practical value. The obtained dependences for determination of the diffusion coefficients are being used for
calculation of the incubation period of the coal spontaneous combustion.

Keywords: methane release; diffusion, filtration, desorption; porosity;, metamorphism.
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EFFICIENCY IMPROVEMENT OF STORAGE OF COOLING ELEMENTS

Hean. CoBepIICHCTBOBAHUE CPEACTB TPAHCIIOPTHUPOBAHUS U XPAHCHHS OXJIAKIAIOIIUX 3JICMCHTOB B FOPHBIX
BBIPA0OTKAX IAXT.

Meron uccienoBanus. MTHGOpMaIMOHHO-aHATMTHYCCKUAN U AKCIICPUMECHTANBHBIA. V3ydeHbl nH(OpPMAIMOHHEIE,
MATCHTHBIC HWCTOYHUKH, MPOBCACH aHallM3a pE3yJIbTaTOB HKCCIEHOBAHUS MAaKETHOTO oO0paslia KOHTeHHepa s
TPAHCIIOPTHPOBAHUS M XPaHEHHS OXJIAKIAIONMX JIIEMEHTOB. lcciaenoBaH MakeTHBIM oOpaser KOHTeHHepa i
oxnaxmaronux 3eMeHToB OD-2, M3rOTOBIEHHBIH W3 TEXHOMOJUCTHpoa XPS TeXHOIUIEKC ¢ HUCIOIb30BAHUEM CIIOSI
¢donbru.

Hayuynasi HoBu3Ha. BriepBbie mpuMeHeH Ciioi (oI B KOHCTPYKIIMH TETNIOM30JUPYIONIETO KOHTEHHepa Ist
YBEITMUCHHUS CPOKA XPaHEHHUS OXJTKIAOMIHNX dJieMeHToB OD-2.

Oobaactp npumeHeHusl. Pe3ymbraTel pabOTBI MOTYT OBITH HCIIOJNB30BAHBI TPH  CO3JIAHUH HOBOTO
TEIUIOM30IMPYIONIETO KOHTEIHEpa s TPAHCIIOPTUPOBAHUS M XPAaHCHHS OXJIAKIAOIIUX 371eMeHTOB OD-2 B TOPHBIX
BBIpA0OTKaX IIaxT. [IpemyiokeHHs WO pe3yibTaTaM HCCICAOBAHUS MaKETHOro o0paslia TerIOU30JIUPYIOIIETO
KOHTEWHEepa HWCIIOJIb30BaHEI MPHU COBEPIICHCTBOBAHWU CPEICTB TPAHCHOPTUPOBAHHS U XPAHCHUS OXJIAXIAIOIIHX
aseMeHToB O3-2 B TOPHBIX BBHIPA0OTKaX IIAXT.

IIpakTHyeckass 3HAYAMOCTD. YIYYIICHHE TEXHUKO-IKCIUTYaTAlMOHHBIX MapaMEeTPOB TEIUIOM30IHPYIOMIETO
KOHTEWHEepa W TMOBHIIICHHE 3(PPCKTHBHOCTH TPAHCIIOPTHUPOBAHUS M XPAHCHUS OXJIAXKIAOIIUX deMeHTOB 03D-2 mpu
9KCIUTyaTallil CPEACTB TPOTHBOTEIUIOBOM 3aIIWTHI. [IpOTHO3BI pa3BUTHA OOBEKTa WCCIEHOBAHHS — CpEACTB
TPAHCIIOPTHPOBAHUS M XPAaHEHUS OXJIAKIAIOIINX AJIEMEHTOB II€JIECO00Pa3HO MPOBOIUTH B HAIPABICHUH ITPUMEHEHHS
HOBBIX TEXHOJIOTHIA MPH M3TOTOBJICHUH TEIUIOM30JIUPYIONIEr0 KOHTeHHEpa M KOMIIO3UTHBIX MAaTepHAJIOB.

Knwuesvie cnoea: oxnasxcoarowue  dneMeHmsl;  MENIOUOIUPYIOWUL  KOHMeUHep,  MepMOoCyMKda;
MenIoU30IUPYIOWULE MaAmepuai, menionpogooHoCHb.



Purpose. Efficiency improvement of equipment for transportation and storage of cooling elements in mine
workings of coal mines.

Method of investigation. Informational and analytical and experimental methods. Informational and patent
sources have been studied, the analysis of investigation results of a brassboard container for transportation and storage
of cooling elements has been conducted. The brassboard container made of Texnomiexc XPS technopolystyrene with a
foil layer for the OD-2 cooling elements has been investigated.

Scientific novelty. The foil layer has been used in the construction of the heat-insulating container for the first
time with the purpose to increase the storage time of the O9-2 cooling elements.

Application area. The results of the work may be used in creation of the new heat-insulating container for
transportation and storage of the OD-2 cooling elements in the mine workings of the coal mines. The propositions
following the results of investigation of the brassboard heat-insulating container have been applied in improvement of
the equipment for transportation and storage of the O9-2 cooling elements in the mine workings of the coal mines.

Practical value. Enhancement of operating parameters of the heat-insulating container and efficiency
improvement of transportation and storage of the O2-2 cooling elements during the operation of heat protection means.
The predictions regarding the development of the object of investigation, i.e. equipment for transportation and storage
of the cooling elements, should be conducted in the line of application of new technologies in manufacturing the heat-
insulating container and composite materials.

Keywords: cooling elements; heat-insulating container; thermal bag; heat-insulating material; thermal
conductivity.
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SIMULATION OF OXYGEN CONSUMPTION DURING TESTINGS OF BREATHING APPARATUSES

Heas. VccnenoBaTh mapamMeTpbl MOTPEOJICHUsT KUCIOPOAA [Uisl  ONMpPEICTCHUS] PEKHUMOB  HCIBITAHHS
JIIXaTebHBIX aMapaToB, HAN00JIee TOYHO COOTBETCTBYIOIUX META0OIMIECKUM MPOLIECCAM YeJIOBEKA.

Metoauka. TeopeTnyeckre METOIbI UCCIIEIOBAHMIA.

Pe3yabrarsl. [[poBefieHHbIC HCCIIEOBAHUS TO3BOJHIN ONPEICIUTh PEXKHUMBI HCIBITAHHS JIBIXaTEbHBIX
amnmapaToB, HAMOOJIee TOYHO COOTBETCTBYIOIINEC META00IMICCKUM TIPOIIeccaM YeJIOBEKa.

Hayunasi HoBu3Ha. OTnpe/ielICHbl MapaMeTpbl CHCTEMBbl MOTPEONCHUS KHUCIOPOJAa, OOCCIICYHBAOIIIEC
HMUTALUIO META00IMYCCKHX TIPOILIECCOB YEeJIOBEYSCKOTO OPraHu3Ma P JbIXaHHH.

IlpakTnyeckasi 3HAYAMOCTH. [loydeHHBIC pe3ydabTaThl  WCCICAOBAHUI  MO3BOMHIM  CHOPMYIUPOBATH
TpeOOBaHUSA K MMUTALMK TOTPEOJICHUS KHUCIOpPOJA TPU HUCIBITAHUU JABIXaTCIbHBIX allapaToB HAa JHMHAMHYCCKON
YCTaHOBKE C HCKYCCTBEHHBIMH JIETKHMHU.

KiwueBble cioBa: ObixamenvHulll  annapam, OUHAMUYECKAs. YCMAHOBKA,  UCKYCCMBEHHble — Ne2Kue;
nompebenue KUCIopooa, evidenenue OUOKCUOa yenepood, ObixameibHulll Kod(pouyuenm, 0biXxameabHblil PeliCUM.

Purpose. To investigate the oxygen consumption parameters for specifying the breathing apparatus test modes
that most closely correspond to human metabolic processes.

Methodology. Theoretical methods of investigations.

Results. The conducted investigations have made it possible to determine the breathing apparatuses test modes
most closely corresponding to the human metabolic processes.

Scientific novelty. The parameters of the oxygen consumption system have been determined ensuring the
simulation of the human metabolic processes during respiration.

Practical value. The obtained results of investigations have enabled formulating the requirements for the
oxygen consumption simulation during testing the breathing apparatuses on a dynamic installation with respiratory
simulation system.

Keywords: breathing apparatus, dynamic installation, respiratory simulation system,; oxygen consumption;
carbon dioxide release; respiratory quotient, respiratory mode.
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METHODOLOGY OF CALCULATING THE RELIABILITY OF COMPLEX NON-RESTORABLE
SYSTEMS

Heab. Pa3paboTatb MeTOX OIEHKH HAIS)KHOCTH CTPYKTYPHO-CIOXHBIX HEBOCCTAHABIMBAEMBIX CHCTEM,
AJIEMEHTHl KOTOPBIX MOTYT HAXOOHUTHCA B TPEX HECOBMECTHBIX COCTOSHHAX, WCIOIB3Ys CIOCO0 Pa30oKEHUS CXEMBI
3aMeIeHus 1o 0a30BOM TpyIIIe.

Metoauka. [IpuMeHeH crmoco0 pa3ioxKeHHs CXeMbl 3aMEIIeHUsT HEBOCCTAHABIMBAEMOM CJIOKHOM CHCTEMBI TIO
6a30BOMY 3JIEMEHTY, OCHOBaHHBIN Ha UCTIOIB30BaHUH TEOPEMBI O CYMME BEPOSTHOCTEH HECOBMECTHBIX COOBITHH.

PesyabTaThl. PazpaboTaH HOBBIII METOA OLEHKH HAAEKHOCTH CTPYKTYPHO-CIIOKHBIX CHCTEM, JIIEMEHTHI
KOTOPBIX MOTYT HaXOJUTHCS B TPEX HECOBMECTHBIX COCTOSHUIX: pab0OTOCIIOCOOHOM, OTKAa3 THIIA «OOPBIB IIETIN», OTKA3
TUIA «KOPOTKOE 3aMbIKaHUE.

Hayuynasi HoBu3Ha. [lonydyeHbl HOBBIE AHAIUTUYECKHUE 3aBUCUMOCTH, KOTOPBIE MO3BOJISIIOT OMPENEIUTh
BEPOSATHOCTh TOTO, YTO B TEYCHHUE KOHKPETHOIO BPEMCHH B HCCICIYyEMOW CHCTEME HE MPOU30MIET TaKoe COOBITHE,
B pE3yJIbTaTE€ KOTOPOTO CIYUYHMTCS pa3pbhlB CBS3M MWIM MPOMAET HE OTKIIOYAaeMblil TOKOBOW 3allUTOM CKBO3HOM
aBapUHHBIN TOK KOPOTKOTO 3aMBIKaHUS MEXKIY BXOIHBIM M BBIXOJHBIMH Y3JIaMH €€ CXEMBI 3aMEIICHHS IPH YCIIOBHH,
YTO B HAYaJIHHBIII MOMEHT BPEMEHH BCE 3JIEMEHTHI CHCTEMBI HAXOIIIHCH B PA0OTOCIIOCOOHOM COCTOSIHHH.

IIpakTHyeckass 3HAYUMOCTb. Pa3paOoTaHHBI METOX OICHKH HAICKHOCTH CIIOXKHBIX TI0 CTPYKTYpE CXEeM
MTO3BOJISICT YIIPOCTUTH PACUETHBIE CXEMBI 3aMEIIEHHUS CHCTEMBI, COKPATUTH TPYAOEMKOCTh B BpeMsl pacdeToB. TOYHOCTH
pacyeToB HaJeKHOCTH HEBOCCTAHABIMBAEMOM CHCTEMBI HE YCTYIIAeT CYIIECTBYIOIINM allpOOMPOBAHHBIM METO/IaM.

Kiro4eBble €10Ba: CI0JCHASL NO CIMPYKIMYPe CXeMd 3aMeujeHUs; Ha0eXCHOCMb, epYNnd 0A308biX dNeMeHM08;
00pbI6 Yenu; KOpomKoe 3aMblKaHue.

Purpose. To develop a method of evaluation of reliability of structurally complex non-restorable systems
which elements may exist in three incompatible states, using the method of expanding the equivalent circuit according
to a base group.

Methodology. The method of expanding the equivalent circuit of the non-restorable complex system according
to a base element has been applied which is based on using the theorem of the sum of probabilities of incompatible
events.

Results. The new method for evaluation of reliability of the structurally complex non-restorable systems has
been developed which elements may exist in three incompatible states, i.e. serviceable condition, “open-circuit” failure,
“short-circuit” failure.

Scientific novelty. The new analytical dependences have been obtained which make it possible to determine
the probability of the fact that such an event will not happen during the specific time in the investigated system that will
result in a communication break or let-through fault current coming through between the input and output nodes of its
equivalent circuit without being disconnected by the current protection provided that all elements of the system are in
the operational condition at the zero time.

Practical value. The developed method of evaluation of reliability of structurally complex circuits permits to
simplify design diagrams of the substitution system, to reduce labor intensity and calculation time. The precision
of calculations of the non-restorable system reliability is equal to existing tested methods.

Keywords: structurally complex equivalent circuit, reliability; base element group; open-circuit failure;
short-circuit failure.



