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ADSORPTION SELECTIVITY OF GASES DURING OXIDATION OF MINERAL COAL

Heab. PazpaboTath METON OIEHKH M30MpATENbHON aJCOpOIMU Ta30B IIAXTHOTO BO3AYyXa
JUIS TAIIbHEHIIIET0 HCCIeIOBAaHUSl HU3KOTEMIIEPaTypHOTO OKHCIICHHUS YTJIsl, MPUBOMASILIETO K €ro
CaMOHAarpeBaHHUIO.

MeToabl. MaremMaTuueckoe MOJETUPOBAHUE aJCOPOIIMH KOMIIOHEHTOB Ta30BOM CMECH Ha
OCHOBE KCIIEPUMEHTANTBHBIX JAHHBIX KUHETHKHU MOTJIOMICHUS UCCIIETYEMBIX BEIIECTB.

Pe3yabTarbl. YCTaHOBJIEHA aHAIUTHYECKAs 3aBUCUMOCTh IS OIEHKH KOJUYECTBA
MOTJIONICHHOTO ra3a u3 cMecu. OmnpeeneHbl mapaMeTpsl acOpOIUu KUCIOPOoia Ha TTOBEPXHOCTH
YT CpeqHed cTaauu Metamop(du3Ma U MPOBEACH CPABHUTENBHBIN aHAIN3 TIOTJIOMICHHUS STOTO Tra3a
M0 OTHOIIEHUIO K OCHOBHOMY KOMIOHEHTY IIAXTHOTO BO3AyXa — a30Ty. YCTaHOBJIEHA TUHAMHUKA
koduueHToB aacopOuu u naud@dy3uu Mpu MOTJIOUICHUH BEIIECTB PA3IUYHON pPEeaKIMOHHON
CIIOCOOHOCTH.

Hayunasi HoBu3Ha. Pa3paboTran MeTON OIEHKH M30MpaTeIbHOW afcopOIMU KOMIIOHEHTOB
[IAXTHOTO BO3/yXa, KOTOPBIM YYUTHIBAET JMHAMHUKY TIapaMEeTpOB 3TOr0 IMpoIlecca W BKIAJ
KHCJIOPOJIa B MPOIIECC OKUCICHUS YTIIS.

IIpakTHyeckass 3HAYMMOCTBb. [IpenoxkeHHBIE MeTon M30MpaTeNbHON —aacopOoIHu
KOMIIOHEHTOB Ta30BOM CMeCH TIO3BOJISIET OIEHUTh XEMOCOPOLHIO KHCIOpOAa YTOJbHBIM
CKOIUICHHEM M €ro TeMIepaTypy, MOBBICUTh TOYHOCTh pacueTa WHKYOAIlMOHHOTO Tepuoaa
CaMOBO3TOpaHUs yIJIsl.

KiroueBble cioBa: aocopoyus; oughghysus;, eazoeas cmecv, yeoib, MamemMamuiecKoe
Mooenuposarue.

Purpose. To develop a method for assessing the adsorption selectivity of mine air gases for
further investigation of the low-temperature oxidation of coal leading to its spontaneous heating.

Methods. Mathematical modeling of the adsorption of gas mix components on the basis of
the experimental data on kinetics of adsorption of the substances in question.

Results. The analytical dependence has been established for assessment of the adsorbed gas
from the mix. The parameters of the oxygen adsorption on the surface of coal with the medium-
grade metamorphism have been determined, and the comparative analysis of sorption of this gas in
reference to the main component of the mine air, i.e. nitrogen, has been fulfilled. The dynamics of
the coefficients of adsorption and diffusion during sorption of substances with various reactive
capacity has been established.
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Scientific novelty. The method has been developed for assessing the adsorption selectivity
of the mine air components factoring in the dynamics of the process parameters, and oxygen input
in the process of coal oxidation.

Practical value. The proposed method of the adsorption selectivity of the gas mix
components makes it possible to assess the oxygen chemisorption by a coal accumulation and its
temperature, to improve the accuracy of calculating the incubation period of the coal spontaneous
combustion.

Keywords: adsorption; diffusion; gas mix; coal; mathematical modeling.
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MATHEMATICAL MODEL OF FLUID MOTION IN FIRE-EXTINGUISHING DEVICE
WITH ACOUSTIC ATOMIZATION

Heab. Pa3paboTka mMaTeMaTHyecKOW MOIENHM ABUKEHUS MOXKAPOTYIIANIEH XHIKOCTH B
YCTaHOBKE C aKyCTUYECKHUM PACTIBIJICHUEM /11 0O0CHOBAHMSI ONITUMAJIBHBIX ITAPAMETPOB COILIA.

Metoabl. AHAIUTUYECKUE METOJIbl MCCIENOBAHUS Ta30TMAPOJUHAMUKH, HEPAa3PBIBHOCTHU
MOTOKA, UCTEYCHHS JKUJIKOCTH Yepe3 OTBEPCTHUE; IKCIECPUMEHTAIbHBIC MCCIICIOBAHUS JaBJICHUS B
Kamepe pacrbUICHUs.

PesyabraThl. Pa3zpaborana wmareMaTuHyeckass MOJENb JIBWKEHHUS IOXapoTyllamien
J)KUJIKOCTH TPU €€ BBITECHEHUHU CKaThIM ra3oM B Kamepy pacmubuieHus. [lomydeHa 3aBUCHMOCTD
OTHOCUTEILHOTO JaBJICHUS B KaMepe paclbUICHUsI CTBOJIA OT unciia Maxa.

HayuyHnasi HoBU3HA. Y CTaHOBJICHO, YTO JIJIsI OOECIIEUEHUsT HOPMaJIbHOM paboThl reHepaTopa
AKyCTHUYECKHUX KOJICOAHWH W TMOJYYCHHUS] HauOOJBIIeH CKOPOCTH Ta30KaleIbHOro MOTOKAa Ha cpe3e
coIla CKOPOCTh Ia30BOr0 MOTOKA HAa BBIXOJE Ia30JJMHAMHYECKOr0 COIUIA JIOKHA HAXOAUTHCS B
muanazone 1,0M...1,1M, a oTHOcuTenbHOE NaBieHne B kamepe pacnbuienus — 0,500...0,528.

IIpakTHyeckass 3HAYMMOCTb. UHCIEHHas peanu3auus NPEIIOKEHHOW MaTeMaTUYeCKOn
MOJICNTA TIO3BOJISIET OMPENETUTh KOHCTPYKTHUBHBIA MapaMeTp CTBOJIA — CYMMAapHYIO IUIOIIAb
OTBEPCTHM paclbUIMTENbHOIO Jucka. [lomydeHHbIl AMana3oH W3MEHEHHSI OTHOCUTENIBHOTO
JIaBJICHUS B KaMEPE PACIBIJICHUS IMO3BOJIUT PACCUYMUTATH ONTUMAIBLHOE JaBJICHUE, KOTOPOE SBIISETCS
TPaHUYHBIM YCIIOBUEM IJsi CUCTeMbl AU(EepeHIInaIbHbIX YpaBHEHHUH JBIKEHUS ABYX(Ha3HOTO
MOTOKa B KaHalle Ta30JIMHAMHUYECKOTO COIUIa, W TEOPETUYECKH OOOCHOBATh ONTHUMAJIbHBIN
reoMeTpuyYecKuid mpodusb coria sl moBbImeHus 3(h(HEeKTUBHOCTH TYIICHUS MOXKapa.

KuwueBble cji0Ba: mamemamuyeckas MOoO0enb;, NOMCApoOmyuleHue, aKyCcmuieckoe
pacnwviienue; 2a300UHaAMU4ecKoe COnlo; 2a30KanelbHblil NOMOK; Kamepa pacnblieHusl.

Purpose. Development of the mathematical model of fire-extinguishing fluid motion in the
acoustic atomization device for confirming the optimum parameters of a nozzle.

Methods. Analytical methods for investigation of gas-hydrodynamics, continuity of flow,
liquid discharge through a perforation; experimental investigations of pressure inside the
atomization chamber.

Results. The mathematical model has been developed for motion of the fire-extinguishing
fluid during its displacement into the atomization chamber by the compressed gas. The relative
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pressure dependence in the atomization chamber of the nozzle on the Mach number has been
obtained.

Scientific novelty. It has been established that for ensuring the normal operation of the
acoustic oscillator and for generating the highest velocity of the gas-and-drop flow at the nozzle cut
the velocity of the gas flow at the gas-dynamic nozzle exit should be within the range of
1.0M...1.1M and the relative pressure in the atomization chamber should be within the range of
0.500...0.528.

Practical value. Numerical realization of the proposed mathematical model makes it
possible to determine the construction parameter of the nozzle, i.e. the total area of the atomization
disk perforations. The derived range of relative pressure variation in the atomization chamber
makes it possible to determine the optimum pressure which is the boundary condition for the system
of differential equations of the two-phase flow motion in the channel of the gas-dynamic nozzle,
and to substantiate theoretically the optimum nozzle geometric profile for improvement of fire
extinguishment effectiveness.

Keywords: mathematical model; fire extinguishment; acoustic atomization; gas-dynamic
nozzle; gas-and-drop flow; atomization chamber.
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THERMODYNAMIC ANALYSIS OF COMBUSTION PROCESS IN OXIDE-
AND PEROXIDE-SALT SYSTEMS

Hean. OnpenencHre TEPMOAMHAMUYICCKUX MTAPAMETPOB PEAKIIM TOPEHUS B TBEPAO(Da3HBIX
CUCTEMaX, COJIEPIKAIIMNX COJH JIBYXBaJIEHTHBIX MeTa/uIoB U okcuabl Hatpusi — NapO, NaoO,, NaO..

Metoambl. Vcmons3oBaHbl (yHIAMEHTAIBHBIC ITOJIOKCHUS XUMHUYECKOH TEPMOJIMHAMUKHI
JUTSL OTIPEJICIICHHUS] SHEPTETUYECKUX XapaKTePUCTUK PEaKIIU.

Pesyabrarsl. [IpoaHain3upoBaB peakiuyd B3aWMMOJCUCTBUS OKCHIA, MEPOKCUIA U
CyNEepOKCHAa HATpUs C CONSIMHU psAda JBYXBJICHTHBIX METAJUIOB, YCTaHOBUJIHM, 4YTO
TEIUIOBBIICTICHUE peaknuid W pa3BUBaeMas TeMIepaTypa B IIPOIECCe B3aUMOJCHCTBUS
MpEONPEACoT UX MPOTEKAHHE B PEKHUME TOpeHus. TemnoTa peakuuidi U TeMmIeparypa B 30HE
ropenusi ymenbiatorcs B pany NapO-Na,O,-NaO;. Temmeparypa ropeHus coieil ¢ CoeIMHEHUSIMA
Hatpus cHiwkaercst B psay MeCl,—MeSO,—Mes(PO4),—Me(NOs),. TemnoTra ropeHust KOppeaupyer
C TIOTEHIMAJIaM{ MOHU3AIMHA METAJIOB, 00pa3yIOIUX COJIH.

Hayunass HoBu3Ha. [Ipe/to’keHbl HOBBIE XMMHYECKHE PEAKINU OKCHIHBIX COCIMHCHUN
HIETIOYHBIX METAJIOB C COSIMH JABYXBAJICHTHBIX METAJJIOB U OIPENETICHBl UX TEPMOAMHAMUYECKUE
XapaKTePUCTHUKHU.

IpakTnyeckass 3HAYMMOCTb. MoryT OBITh HCHOJB30BAHBI MPHU CO3IAHUU ABTOHOMHBIX
XUMHYCCKMX  WCTOYHUKOB  KHCIOPOJAa W TCIUIOBBIACIIAIONIMX  3JIEMEHTOB,  CHHTE3€
cylepnapaMarHeTUKOB W APYrol (QyHKIMOHAIBHON KEpaMUKH, YTHIW3ALUUA COJEH TAKEIbIX
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METAJIOB W OTPa0OTaBIIMX PECypC MEPOKCHIHBIX  COCTABJISIONIMX  WHIMBUIYAIbHBIX
U KOJIJISKTUBHBIX CPEICTB 3aIUTHl OPTaHOB JBIXaHUS U PEreHepaluu aTMOC(epHl.

KiroueBble cjioBa: copenue; mepmMoouHamuka, OKCUOHblE COEOUHEHUs; NEPOKCUO HAMPUS,
CYNEpPOKCUO HAMPUs; CONU;, MENIOMA Peaxkyuu; memnepamypa 20peHus..

Purpose. Determination of thermodynamic parameters of combustion reactions in solid-
phase systems containing the salts of bivalent metals and sodium oxides Na,O, Na,;O,, NaO,.

Methods. The methodology is based on the use of fundamental regulations of the chemical
thermodynamics for determination of energetic characteristics of reactions.

Results. After the analysis of interaction reactions of sodium oxide, peroxide and
superoxide with the salts of a number of bivalent metals it has been ascertained that the heat
generation of the reactions and the temperature developed in the process of interaction predetermine
their behavior in the combustion mode. The reaction heat and temperature in the reaction zone
decrease in some cases of Na,O-Na;O,—NaO,. The temperature of burning the salts with the
sodium compounds diminishes in some cases of MeCl,-MeSOs—Me3(PO4),—Me(NOs),. The
combustion heat correlates with the potentials of the metals ionization generating the salts.

Scientific novelty. The novel chemical reactions of oxide compounds of the alkaline metals
with the salts of bivalent metals have been proposed and their thermodynamic characteristics have
been determined.

Practical value. Creation of the autonomous chemical oxygen sources and heat-generating
elements, synthesis of the superparamagnetics and other functional ceramics, utilization of heavy
metals salts and spent resource peroxide components of the individual and collective protective
means of respiratory organs and atmosphere regeneration.

Keywords: combustion; thermodynamics: oxide compounds; sodium peroxide; sodium
superoxide; salts; heat of the reaction; combustion temperature.
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ANALYSIS OF METHODS FOR ASSESSING OBJECTS CONDITION DURING
CONDUCTION OF FIRE SAFETY AUDIT

Hean. WccnenoBarh METOABI OIEHKH COOTBETCTBUSA (DAKTUYECKOTO MPOTHUBOIIOKAPHOTO
COCTOSIHUS OOBEKTOB HOPMATUBHBIM TpPEOOBAaHUSM TMpPU MPOBEACHUU IMOXKAPHOTO ayauTa



1 00CJIeJOBaHUM OOBEKTOB MHCIIEKTOPOM TOCYIAapCTBEHHOI'O IMOXKapHOTO HaA30pa Jjsl YCUJIEHHUS
KOHTPOJIS KaueCTBa €ro padoTHI.

Metoansl. MHpOpMaNMOHHO-aHATUTUYECKUE  METONBI  OIEHKH  IPOTHBOIIOKAPHOTO
COCTOSTHUSI OOBEKTOB.

Pe3yabTaTbl. XapakTepu3yrloTcsl BBICOKOW CTENEHbIO 3HAUMMOCTHU, MOCKOJIBKY OTHOCSTCS
K BaXXHEHIIeH mpobieMe — BHEIPEHHUIO COBPEMEHHBIX TEXHOJIOTHH B CHCTEMY TPOBEICHUS
AKCMEPTHBIX OLEHOK MPEeANHCaHui HHCIIEKTOPOB rOCYJapCTBEHHOTO MOKAPHOI0 HAJ30pa.

Hayunas HoBu3Ha. [IpeiokeHo HUCMoNb30BaTh MpOrpaMMHOE OOeCIeYeHHe NIl OLEHKH
3¢ (EKTUBHOCTH IEATEIHHOCTH TOCYJapPCTBEHHOTO MOKAPHOTO HAI30PA.

IIpakTHyeckas 3HaAYMMOCTb. [IpencTaBieHHBIN MOAXOA MO3BOJMUT YCHJIUTH KOHTPOJb
KauecTBa pabOThl HHCIIEKTOPA TOCYAaPCTBEHHOTO MOKAPHOTO HAI30pA.

KioueBble cioBa: nooicapuulii ayoum; 20Cy0apCmeeHHblll NONCAPHBIN HAO30D; OYEHKA
PUCKO8; KOMNbIOMEPHbIe MEeXHON02UU; I DeKmusHOCms 0esmenrbHOCMU.

Purpose. To investigate the methods for assessment of conformity of the actual fire safety
condition of objects with the regulatory requirements carrying out the fire safety audit and
inspecting the objects under supervision by the state fire safety supervision inspector for
strengthening the quality control of his work.

Methods. Information-and-analytical methods for assessing the fire safety condition
of objects.

Results. They are characterized by the high level of significance as they are belonged
to the most important problem, i.e. implementation of modern technologies in the system of expert
evaluations of assignments of the state fire safety supervision inspectors.

Scientific novelty. The software has been proposed for application in assessment
of the performance efficiency of the state fire safety supervision.

Practical value. The presented approach will enable strengthening the control of quality
of the state fire safety supervision inspector’s work.

Keywords: fire safety audit; state fire safety supervision; risks assessment; computer-aided
technologies; performance efficiency.
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MATHEMATICAL MODEL OF GAS-DYNAMIC PROCESSES PROCEEDING DURING
TECHNOGENIC ACCIDENTS IN MINES CAUSED BY POWER FAILURE

He.]'[b. Pa3pa60T1<a MaTeMaTH4YeCKOM MOZACIHN TCPCXOAHBIX T'a30AMHAMHWYCCKUX IPOLIECCOB
B BELICMOYHOM YYAaCTKE MIAXThl IMPH HW3MCHCHUU PEKUMOB pa6OTLI BCHTHIIAIIMKWN M CHCTEMbI
Jcra3aimu.
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Metoanl. Teopernueckue ucciieoBanusi nporieccoB nuddy3un U mepeHoca BEMECTB B
MOPHUCTHIX Cpeax M KaHalaX Ha OCHOBAHMHM OCHOBHBIX 3aKOHOB I'a30,IMHAMUKH.

Pesyabrathl. [lonydensl muddepeHIMANbHbIC YpaBHEHHUS W aHAJUTHYSCKUE PEIICHUS
ra3oJIMHAMUYECKUX IPOLECCOB MPU H3MEHEHHUH peXUMa padOThl BEHTHIAIMH W CHCTEMBI
Jera3amuu JIsi IPOTHO3UPOBAHUS Ta30BOM OOCTAHOBKHM HA BHIEMOYHBIX yJaCTKaX MIaXT.

Hayunass HoBu3Ha. BriepBeie pa3paboraHa wmaTemaTWyeckas MOJEIb IEePEXOTHBIX
ra3oJIMHAMUYECKUX TMPOIIECCOB B BBIEMOYHOM YYaCTKE NPU OTKIIOYEHUH AIICKTPOCHAOKCHHUS
IIaXThl ¥ YCTAHOBJICHBI 3aBUCHMOCTH OTHOCHTEIILHBIX KOHIICHTPAIUKA METaHa OT XapaKTePHBIX JJIs
JTAHHBIX MPOIIECCOB KPUTEPUEB MOT00MUS.

IIpakTn4yeckasi 3HAUMMOCTb. Pe3yJIbTaThl UCCIIEIOBAHUIN MO3BOJISIOT PACCUUTATH FA30BYIO
00CTaHOBKY Ha BBIEMOYHBIX y4YaCTKax MOCIE OTKIIOUEHHUS DJEKTPOCHAOKEHHUS M MPOTHO3UPOBATH
MECTO ¥ BpeMsi 00pa30BaHHs B3PHIBOOIIACHOW KOHIICHTPAIIUU METaHa JIJIS MPUHSATHS ONEPATUBHBIX
pelIeHui o pa3ra3upoBaHUIO ABAPUITHOTO yYaCcTKa.

KiroueBble €10Ba: 6bieMOutblll YUACMOK, 8bIpAOOMAHHOE NPOCMPAHCMBO, 1A8A; MEeMAaH;
dezasayusi, GeHMUNAYUSL, CONUNCEHHBI NAACM (CHYMHUK); NepexooHslll 2a300UHAMUYEeCKULL
npoyecc; MamemamuyecKkas Mooeb.

Purpose. Development of the mathematical model of transient gas-dynamic processes in the
mine working area in the event of changes in ventilation and degassing system working modes.

Methods. Theoretical investigations of diffusion and substances transfer processes in porous
media and channels on the basis of the gas-dynamics principal laws.

Results. The differential equations and analytical solutions have been obtained for the gas-
dynamic processes in the event of changes in ventilation and degassing system working modes for
predicting the gas condition in the working areas of mines.

Scientific novelty. The novel mathematical model of the transient gas-dynamic processes in
the working area in the event of power failure in the mine has been developed, and the dependences
of relative methane concentrations on the similarity criteria typical for the given processes have
been established.

Practical value. The results of the investigations make it possible to estimate the gas
condition in the working areas after the power failure and to predict the location and time of
formation of the explosive methane concentration for making timely decisions on degassing of the
emergency area.

Keywords: working area; mined-out space; face; methane; degassing; ventilation;
contiguous seam (adjacent seam); transient gas-dynamic process; mathematical model.
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CONTROL OF THE XIT-U ABSORBENT PROTECTIVE CAPACITY

Heab. VccnenoBanue COpPOIMOHHOM €MKOCTH H3BECTKOBOI'O XUMHYECKOTO MOTIOTHUTEINS
XII-A st ynydiieHus 3alTHBIX CBOMCTB JbIXAaTEJIbHBIX armnapaToB.

Metoabl. DKcrIepUMEHTAIbHBIE U PACUETHBIE METOABI UccienoBaHui nornorurens XII-U.

PesyabTaThl. Paccuntan noBepuTeNbHBIN UHTEPBAl COPOIIMOHHON €MKOCTH HM3BECTKOBOIO
xumudeckoro nornotutens XI1-U, Beimyckaemoro B Jlonenkoit Hapoanoii PeciyGmnmke.

Hayuynass HoBH3HA. BriepBble MNpEIIOKEHO ONPENENsTh JOCTOBEPHOCTh 3alllMTHOU
crtocoOHocTH normotutens XI1-M npu mpockokoBoil 00bEMHOM J10JIe AMOKCHIA YIIIEpOIa, PaBHOM
0,5 %, a He uccnegosars ee corimacHo I OCT 6755-88.

IIpakTnyeckass 3HaumMocTh. [lodydeHHbIe pe3ynbTaThl HCCICAOBAHUN IO3BOJIAIOT
MOJITBEPAUTH COOTBETCTBUE HM3BECTKOBOTrO Xumudeckoro mornoturens XII-M, Beimyckaemoro B
JAHP,  TpeboBaHuMsiM  HOpPMATHBHOM  JOKYMEHTallMd C  LENbI0  JaJIbHEHIIEro  €ro
YCOBEPIICHCTBOBAHUSI.

KitoueBble cl10Ba: 136eCmKO6bIll XUMUYECKUL NO2IOMUmeny; OblXamelbHbll annapam,
3auumuas CnocoOHOCMb;, copoyus, copbeHm; OUOKCUO Yenepood, YOelbHdAs COPpOYUOHHAS
eMKOCMb.

Purpose. Investigation of the sorption capacity of the XII-U chemical lime absorbent for
improvement of protective characteristics of the breathing apparatuses.

Methods. Experimental and computational methods of investigations of the XII-U
absorbent.

Results. The confidence interval of the sorption capacity has been computed for the XII-U1
chemical lime absorbent produced in the Donetsk People’s Republic.

Scientific novelty. For the first time it has been proposed to determine a certainty of the
protective capacity of the XIT-1 absorbent at the breakthrough volume ratio of carbon dioxide equal
to 0.5 % instead of investigating it according to GOST 6755-88.

Practical value. The obtained results of the investigations make it possible to confirm the
compliance of the XII-U chemical lime absorbent manufactured in the DPR with the regulatory
documents with purpose of further improvement of the absorbent.

Keywords: chemical lime absorbent; breathing apparatus; protective capacity; sorption;
sorbent; carbon dioxide; specific sorption capacity.
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GAS ANALYSIS OF WOOD THERMAL DECOMPOSION PRODUCTS
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Heab. YcranoBuTh (QYHKIMOHAIBHYIO 3aBUCHMOCTh COCTaBa Ta30BOM CMECH OT
TEMIEPaTypbl Pa3OKEHUsS JPEBECHHbI A pa3paboTKu KpuTepus ee HIeHTUPUKALUU MpHU
MOA3EMHBIX MMOKapax B YrOJbHBIX IIaXTaX.

Metoabl. DKcliepUMeHTalbHbIE HCCIEAOBAHUS, MaTeMaThuyeckas oO0paboTKa IMOIy4eHHBIX
JAHHBIX W AaHAJTUTHYECKUHA METOJ OIEHUBAHUS W3BECTHBIX KPUTEPUEB IS HWACHTU(DUKAIMH
TOpPEHUs IPEBECUHBI.

PesyabTaTbl. Pa3paboraHa MeTonuKa SKCIEPUMEHTAJbHBIX HCCIIEAOBAHUN Ipolecca
TEPMOJECTPYKIIMN JIPEBECUHbI U MPOBEAEH aHaliu3 oOpa3yromuxcs razoB. Ha mpumepe oxcuaa
yIaepoaa paccMOTpeHa IWHAMUKAa ero OOBEMHOW JOMHM 3a BpeMs NPOBEACHHS SKCIIEPUMEHTa
Y YCTaHOBJIEHbl (DPYHKLIMOHAJIbHbIE 3aBUCUMOCTH OT TEMIlepaTypbl NPOTEKaHUs IMpoliecca.
HccnenoBanel 3aBUCHUMOCTH  YJIE€JIBHOW MAacCOBOW CKOPOCTH BBIJAEIEHUS OKCHUJIIOB YIJIEpOJa
¥ METaHa TPHU JECTPYKIMH U MPOAHAIM3UPOBAHBI KOY(DPHUITMEHTHI, OCHOBAaHHBIE HA COOTHOIIICHUU
pa3IMYHBIX Ta30B, 00Pa3yIOMIUXCS B PE3YIbTATE OKUCICHUS TPEBECHHBI.

Hayunass HoBu3Ha. Ha ocHOBaHMM NpPOBEAEHHBIX HMCCIEAOBAHHMI OMPENEIICHbI CPEIHHE
3HaYeHHS KO3(PPHUIIMEHTOB, XapaKTEPU3YIOLIUX MPOILIECC TEPMUUECKOTO Pa3NIOKEHUs APEBECHUHBI.

IIpakTHyeckasi  3HAYUMOCTb.  OKCIEPUMEHTAJIbHBIE  HCCICIOBAHUA  IPOAYKTOB
TEPMOJCCTPYKIIMN IIAXTHOM KpemHu TMO3BOJIAT pa3padoTaTth KpUTepuid g UACHTU(DUKAIIT
JIPEBECUHBI TPU MTOA3EMHOM TOXKape.

KiioueBble cJI0Ba: coperue;, mepmMooecmpykyus, NOXCapHble 2a3vl, 20ployee 8eujecmso;
Kpenv, UOeHMUuUKayust, WaxmHulil 6030yX, Kpumepuil.

Purpose. To establish a functional dependence of gas mix composition on temperature of
wood decomposition for development of a criterion of its identification in underground fire in coal
mines.

Methods. Experimental investigations, mathematical processing of the obtained data and
analytical method for assessing the known criteria for identification of wood combustion.

Results. The methodology for experimental investigations of the process of wood thermal
decomposition has been developed, and the analysis of the generated gases has been carried out.
Using the example of carbon oxide the dynamics of its volume ratio within the period of experiment
conduction has been examined, and the functional dependences on the temperature
of the proceeding process have been established. The dependences of the specific mass rate
of emission of carbon oxides and methane during decomposition have been investigated, and
coefficients based on the ratio of various gases generated as a result of wood oxidation have been
analyzed.

Scientific novelty. Based on the conducted investigations the average values of the
coefficients characterizing the wood thermal decomposition process have been determined.

Practical value. The experimental investigations of the products of the barring thermal
decomposition will make it possible to develop the criterion for identification of wood during the
underground fire.

Keywords: combustion; thermal decomposition; fire gases; flammable substance; barring;
identification; mine air; criterion.
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DETECTION OF FLAMMABLE LIQUIDS IN SAMPLES COLLECTED FROM A PLACE
OF FIRE

Heab. PazpaboraTh METOAMKY KadeCTBEHHOI'O MHIMBUAYaAJILHOTO OOHApy>KeHHs OCH3HMHA,
KEpPOCHHA, TU3EIbHOr0 TOIUIMBA B MpoOax, OTOOpaHHBIX C MECTa M0XKapa, METOJ0M TOHKOCJIONHON
Xpomarorpaduu A MOBBILIEHUS JOCTOBEPHOCTU UACHTU(DHUKALIIH.

MeToabl. OKCHEpUMEHTAIbHBIE HCCIEJOBAaHUS C HCIOJB30BAHMEM TOHKOCIOMHOM
XpoMaTorpauu U CpaBHUTEIIbHBIA aHAIIN3.

PesyabTaThl. Pazpaborana MeToanka KadeCTBEHHOTO OOHApYKEHHUs HaIW4dusi OCH3HMHA,
KEpPOCHHA, JM3EIbHOr0 TOIUIMBAa B Mpo0ax, M3BATHIX C MecTa Mokapa. BelOpaH onTumalbHbIN
COCTaB OCHOBHOM MNOJBMKHOM (a3bl, pazpaboTaHa KOHTpoOJbHas MOABMKHas (asza. IlpoBeneHa
ONTUMM3ALMS [apaMEeTPOB, OTBEYAIOIIMX 3a pa3[esIeHue KOMIIOHEHTOB MPOOBI, YTO IO3BOJIMJIIO
JIOCTOBEPHO pasiauyaTh XpOMaTorpaMMbl HCCIEAyeMbIX BemecTB. OnpeneneHbl KpUTEpUH
UAEHTHU(QUKAIIMY UCCIIEYEMbIX BEIIECTB.

Hayynass HoBHM3HaA. BnepBeple yCTaHOBJIEHBI 3aKOHOMEPHOCTH I HHJIMBUAYaJIbHOU
uaeHTuuKanuu B mnpobax OeH3MHa, KEpOCHMHA W JW3eIbHOro TomuBa. IIpuMeHeHue nBYX
HOJBMXXKHBIX (a3 (OCHOBHOM M KOHTPOJbHOM) 3HAUMTENBbHO IOBBICUT JOCTOBEPHOCTH
UACHTU(UKAIIMY TAaHHBIX BEIIECTB.

IIpakTnyeckass 3HaA4YMMOCTh. MeToANKa TIO3BOJSET ONEPaTMBHO U JOCTOBEPHO
00Hapy’KMBATh HAJIMYNE MCCIIEAYEMbIX KOMIIOHEHTOB B MPpo0ax, 0TOOPaHHBIX C MECTa MoKapa, MpH
IIPOBEJCHUM II0’KAPHO-TEXHUYECKUX HcciaenoBaHui. llomydeHbl 3TaloOHHBIE XPOMAaTOTrpaMMBbl
pazneneHus O€H3WMHA, KEpOCHHA, JU3EIbHOIO TOIJIMBA IPU  HCHOJIb30BAaHUU OCHOBHOM
Y KOHTPOJIbHOM MOJBUKHBIX (a3.

KawueBble cl0Ba: unuyuamopsvl 2opeHus;, OeH3UH, KepoCuH, OuselbHoe MONIUo,
HeNnoo0BUIICHAS HCUOKASA ¢haza;, xpomamozpaghuueckas niacmunKa; OMHOCUMENbHASL NOOBUICHOCHTb
NAMEH.

Purpose. To develop a methodology for qualitative individual detection of benzine,
kerosene, diesel fuel in the samples collected from the place of fire applying the thin-layer
chromatography method for identification accuracy improvement.

Methods. Experimental investigations applying the thin-layer chromatography and
comparative analysis.

Results. The methodology of qualitative detection of benzine, kerosene, diesel fuel presence
in the samples collected from the place of fire has been worked out. The optimum composition
of the primary mobile phase has been selected, the control mobile phase has been developed. The
optimization of parameters responsible for division of the sample components has been conducted
making it possible to differentiate accurately the chromatograms of substances under investigation.
The criteria of identification of substances under investigation have been determined.

Scientific novelty. For the first time the regularities for the individual identification in
benzine, kerosene and diesel fuel samples have been established. The application of two mobile
phases (the primary and control ones) will significantly increase the accuracy of identification
of the given substances.

Practical value. The methodology makes it possible to detect urgently and accurately
the presence of the components under investigation in the samples collected from the place of fire
during conduction of fire and technical investigations. The reference chromatograms of benzine,



kerosene and diesel fuel separation have been obtained during utilization of the primary and control
mobile phases.

Keywords: accelerants; benzine; kerosene; diesel fuel; liquid stationary phase;
chromatographic plate; relative mobility of spots.
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PROVISION OF SAFETY OF EMERGENCY OPERATIONS CARRYING-OUT IN MINES
AFTER SUDDEN OUTBURSTS

Hean. Ha ocHOBe HaydyHO OOOCHOBAHHBIX PACUETOB U KOMITHIOTEPHBIX MOJIEJECH IIaXTHBIX
BEHTWIALIMOHHBIX ceTeil pa3paboTarh peKOMEHJAIMH MO MPOBETPUBAHHUIO ABAPUHHBIX YYACTKOB
Uit obecrieueHus] O€30MaCHOCTH BEJEHUS aBapUITHO-CIIacaTeNbHBIX pPAa0OT B IIAXTax TIOCHE
BHE3AITHBIX BEIOPOCOB YTJIsl, TOPOJIBI U Ta3a.

Metoabl. AHANUTHYECKUH M TEOPETUUYECKUUA METOJbl HUCCIEAOBAHMS, a TaKXKE METOJ
KOMIIBIOTEPHOTO MOJEIUPOBAHUS BO3YXO- M Ta30paclpe/iesICHUs] 10 CETHU IIAXThl B aBAPHITHBIX
YCJIOBUSX.

Pesyabrarel. C  y4yeToM  3aKOHOMEPHOCTEH  U3MEHEHHMS  a’pOJIMHAMHUYECKOTO
COTMPOTHUBIICHUS TOPHBIX BBIPAOOTOK M BEHTHIALIMOHHBIX COOPYKEHUH MOCIIC BHE3AMHBIX BEIOPOCOB
yIJIs, TIOpOABl M Ta3a pa3paboTaHbl CMOCOO M TOPSAOK YCHJICHHS TPOBETPUBAHUS aBAPUHHOTO
ydacTKa IyTeM IMepeBOJla PEeKUMa BEHTHISATOpPA TIABHOTO MPOBETPUBAHHUS Ha 0O0JE€ BBICOKYIO
AIPOJIMHAMHUYECKYIO  XapakTepucTuky. (OOOCHOBAaHO TPUMEHEHHE TMPOTPECCUBHBIX  CXEM
MPOBETPUBAHUS ITPU NPOESKTUPOBAHUU HOBBIX BBIEMOYHBIX YYaCTKOB IIIAXT.

Hayunas wnoBu3Ha. I[IpemiokeHsl cmocoObl W aNrOpUTM pacuera MPOBETPUBAHUSA
ABapPUITHBIX YYACTKOB IIAXT MOCTE BHE3AMHBIX BEIOPOCOB YIJIsl, TOPOJIBI U Ta3a, OTIMYAONIUECS OT
M3BECTHBIX BO3MOXKHOCTBIO Ha OCHOBE KOMITHIOTEPHOM MOJIEIHM IIAXTHOW BEHTUJISIIMOHHOW CETH
0ojee JOCTOBEPHO MPOTHO3MPOBATh BO3AYXO- U ra3opaclpe/elieHne B 3aBUCHMOCTH OT 00BHEMOB
BBIOPOILIEHHOW TOPHOM Macchl B BEIPAOOTKY.

IIpakTnyeckass 3HaYUMOCTb. Pa3paboTaHHbIE pPEKOMEHIAIIMM MOTYT OBITb OCHOBOM
HOPMATHBHOTO JIOKYMEHTA, PErjJaMEHTHUPYIOIIEr0 PEXKUM MPOBETPUBAHUS aBAPUNHBIX YYaCTKOB
MOCJIe BHE3AIHBIX BBIOPOCOB YIJISA, TIOPOJABI M Ta3a NP BEIEHWH TOPHOCTACATEIBHBIX paldOT s
obecrnieueHuns 6e30MacHOCTH PAaOOTHUKOB IIAXTHI M TOPHOCTIACATETICH.

KiroueBble cJ0Ba: waxma, 2opHOCnAcCAmenvHas Cayxcoa; asapuiiHo-cnacameibHvle
pabomvi; @He3anHvie 8bIOPOCHL Yels, NOpoobl U 2dA3d;, NPoGempusaHue 8blpabomox, obecneyeHue
bezonacrocmu.
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Purpose To develop guidelines for ventilation of emergency areas for provision of safety
of emergency operations carrying-out in mines after sudden outbursts of coal, rock and gas on the
basis of scientifically grounded calculations and computer simulations of mine ventilation networks.

Methods. Analytical and theoretical methods of investigations as well as a the method of
computer simulation of air- and gas-distribution in the mine network in emergency conditions.

Results. The method and procedure for strengthening the ventilation of the emergency area
by switching the main fan mode on higher aerodynamic characteristic have been worked out
factoring in the regularities of change in aerodynamic resistance of mine workings and ventilation
constructions after the sudden outbursts of coal, rock and gas. The application of progressive
ventilation schemes in design of new working areas of mines has been substantiated.

Scientific novelty. The methods and algorithm of calculation for ventilation
of the emergency areas of mines after sudden outbursts of coal, rock and gas have been proposed;
they differ from known ones by a possibility based on a computer simulation of the mine ventilation
network to predict more accurately the air- and gas-distribution depending on the amount of rock
mass ejected into a mine working.

Practical value. The elaborated recommendations may lay a foundation for a regulatory
document administering the mode of emergency areas ventilation after the sudden outbursts of coal,
rock and gas during carrying-out of the mine-rescue operations for providing the safety of miners
and mine-rescuers.

Keywords: mine; mine-rescue service; emergency operations; sudden outbursts of coal,
rock and gas; ventilation of mine workings; accident prevention.
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INVESTIGATION OF TECHNOGENIC SAFETY PROBLEMS AT THE DPR MINES
UNDER LIQUIDATION

Heasn. VccrnenoBanue npobiaeM TEXHOTEHHOH 0€30MacHOCTH Ha JIMKBUAMPYEMBIX MHIaXTax
JAHP Ha ocHoOBe aHanu3a aBapuHOCTH W IPOU3BOACTBEHHOI'O TpaBMaTHW3Ma /I BBIABICHUS
U UJICHTU(UKALMU OTIAaCHOCTEH M MPUYHMH Ype3BhIYaHBIX CUTYAIMH ¢ mocieayromeil pa3padoTkon
KOPPEKTUPYIOLINX MEPOIIPHUSTUI IO NOBBIILIEHUIO YPOBHS TEXHOT'€HHON 0€30I1aCHOCTH.

Metoabl. AHaITUTUYECKHE HCCIEI0BAHUS CTAaTUCTUYECKUX JTAHHBIX O COCTOSSHUU OXPaHbI
Tpyda M TMPOMBIIUIEHHON O€30MacHOCTH Ha YrOJbHBIX IIAXTax, HAXOAAIIMXCS Ha CTagusxX
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KOHCEpBAllMM W JIMKBUAALMH, C HCIOJB30BAHUEM CHUCTEMHOIO AaHAJIW3a W MAaTeMaTU4ECKOU
00pabOTKH Pe3yIbTaTOB UCCIIEIOBAHMSL.

Pe3yabTaThl. BeinmonHeHa uaeHTH(UKALUS OMACHOCTEH, BO3JCHCTBYIOIIMX Ha IIaxTepa
BCJICICTBUE  YPE3BbIYAMHOM CUTyallUW Ha JMKBUOUPYEMOW IAxXTe, M  PEIJIOKEHBI
MIPEAYIPEXKAAIOIINE MEPHI 110 UX KYITHPOBAHHUIO.

Hayuynass HoBuM3Ha. BriepBble 000OCHOBaH CHCTEMHBIH TIOAXOA K HIASHTU(UKAIIUN
OIIACHOCTEW U NPUYUH YPE3BbIUAWHBIX CUTyallUld HA JTUKBUAUPYEeMbIX maxrax HP.

IIpakTHyeckasi 3HAYUMOCTb. [loBbIIEHWE O€30mMacHOCTH  YCIOBUW  Tpyna Ha
JMKBUJMPYEMBIX IIaXTaX IIyTEM IPOTHO3UPOBAHUS ONIACHOCTEN U peaau3alui MEPOIPUITUH 110 UX
YCTPAHEHUIO WIHA CHUKCHHIO 10 IPUEMIIEMOTO YPOBHSL.

KuroueBble ciioBa: nuxguoupyemvie waxmsl; oXpana mpyoa, mexHo2eHHas 6e30nacHocmb;
Upe3uIYAlHAS CUMYAYUSL; NPOUIBOOCBEHHLL MPABMAMUZM;, NPUUUHBL YPE3GbIYAIHBIX CUMYAYULL,
uoeHmupuKrayus onacHocmeil; Koppekmupyowue Meponpusimus; npuemiemslii puck.

Purpose. Investigation of the technogenic safety problems at the DPR mines under
liquidation on the basis of analysis of accident rate and industrial injuries for exposure and
identification of hazards and causes of emergency situations with further development of correcting
measures for technogenic safety improvement.

Methods. Analytical investigations of statistical data on occupational and industrial safety at
the coal mines being in the stages of conservation and liquidation applying the system analysis and
mathematical processing of the investigation results.

Results. The identification of hazards affecting a miner as a result of the emergency
situation in the mine under liquidation has been fulfilled and the preventive measures for their
reduction have been proposed.

Scientific novelty. The novel system approach to the identification of hazards and causes
of emergencies at the DPR mines under liquidation has been substantiated.

Practical value. Improvement of working conditions safety at the mines under liquidation
by predicting the hazards and implementing the measures for their elimination or reduction down to
the acceptable level.

Keywords: mines under liguidation; occupational safety; technogenic safety; emergency
situation; occupational injuries; causes of emergency situations; identification of hazards;
correcting measures; acceptable risk.
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INVESTIGATION OF PROCESSES OF PHLEGMATIZING A SEAT OF FIRE
BY WATER VAPOR

Heab. HccnemoBanue mpoieccoB QuierMaTH3allii  BOASHBIM TApoM MPU  TYHICHHH
TOHKOPACTIBUICHHOW BOJOM JIOKAJIBHBIX 0YaroB TOPEHUS B ABAPUUHOM IMOMEIICHUH.



MeTtoabl. Vcnonb30BaHbl 3aKOHOMEPHOCTH TEIIOMAacCOOMEHa TOHKOPACIIBUIEHHON BOJIbI
C MOXapHBIMHU ra3amu.

Pe3yabTarsl. YCTaHOBIIEHBI MApaMETPhl NOJAYM TOHKOPACIIBUIEHHOW BOABI HA OCHOBAaHUH
3aBUCUMOCTEH OT BPEMEHM HarpeBa M MCIAPEHUs Kaleiab BOJbl MPU JIMKBUAAUUHU JIOKAIbHBIX
04aroB rOPEHUs.

Hayuynasi HoBu3Ha. BriepBbie MOJMy4eHbl 3aKOHOMEPHOCTH OINPEIEICHUSI PACCTOSHUS IS
TYyLIEHUs NoXkKapa ¢ Hanbosee 3(pPEeKTUBHBIM UCIIOIB30BAHUEM BO/IbI.

IIpakTHyeckasi 3HAYUMOCTB. Pe3ynpTaThl MOTYT  OBITh  HCMOJB30BAHBI  TIPH
MPOSKTUPOBAHUH TIEPBUYHBIX CPEICTB MOKAPOTYIIECHUS TOHKOPACTBUICHHON BOAON U pa3paboTke
TEXHUYECKUX MTPUEMOB TYIICHHS M0KapPOB STUMH CPEJICTBAMHU.

KitroueBble c10Ba: moHKOpACHbLIEHHAS 8004, NONCAPOMYULEHUEe, 8DeMsl UCHAPEHUST, 8DeMs
HAa2pesanust, pasmep ouded, cpeocmea myueHus, hreemamusayus, 600sHOU nap.

Purpose. Investigation of processes of phlegmatization by water vapor during suppressing
the local seats of fire with atomized water in emergency premises.

Methods. The regularities of heat and mass transfer of the atomized water with fire gases
have been applied.

Results. The parameters of the atomized water delivery have been derived on the basis
of dependences on heating period and evaporation of water drops during liquidation of local seats
of combustion.

Scientific novelty. The novel regularities for determining the distance for suppressing a fire
with the most effective utilization of water have been obtained.

Practical value. The results may be applied in designing the primary means of fire
extinguishment with atomized water and in developing the techniques of extinguishing the fires
by these means.

Keywords: atomized water; fire extinguishment; evaporation time; heating period; seat
of fire size; firefighting means; phlegmatization; water vapor.
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PRACTICAL VALUE OF METHODOLOGICAL RECOMMENDATIONS

ON DETECTION AND COLLECTION OF ELECTRICAL INSTALLATIONS
FRAGMENTS AT A PLACE OF FIRE

Heab. ObocHOBaHME MPAKTHYECKOW 3HAYMMOCTH CHUCTEMAaTH3allud CBEICHUN O MOpsIKe
OCMOTpa U U3BATHS (PParMeHTOB JIEKTPOYCTAHOBOK C MECTa IoXkapa.



MeTtoabl. Ananus HAay4YHO-TEXHUYECKOU JIUTEPATYPBHI, 000011eHne onbITa
MHCTPYMEHTAJIBHBIX HCCIEAOBaHUN (PPAarMEeHTOB IEKTPOYCTAaHOBOK, U3BATHIX C MECTa MoXkapa.

PesyabTaThl. OO0ocHOBaHa pa3paboTka aNropuT™Ma, KOTOPBIM JOMOJHHUT ACHCTBYIOIIUE
MOJIO’KEHUST 00 OpraHu3aIi padoThl OPraHOB JO3HAHMS U MOBBICUT 3((HEKTUBHOCTH HCCIEAOBaHUN
110 YCTAaHOBJICHUIO IPUYHH M10KAPOB.

Hayunas HoBu3Ha. BriepBbie pa3paboTaH aqropuTM OCMOTpa M H3bITHS (PparMeHTOB
JIEKTPOYCTAHOBOK C MECTa MoxXapa.

IIpakTHyeckasi 3HAYMMOCTb. B  choykeOHON  ACSATEIBHOCTH OpPraHOB  JIO3HAHMS
npuMeHeHne MEeTOAMYECKUX PEeKOMEHJAIMi 1O  BBIABICHUIO W M3BATUIO  (DparMeHTOB
AIIEKTPOYCTAHOBOK C MeECTa IMOXapa OOEeCleynBaeT JIOCTOBEPHOCTh BBISIBICHUS HMEIOIIMX
JIOKa3aTelbHOEe 3HAUYEHHUE I YCTAHOBJICHHMSI NPUYHMHBI MOXapa (pparMeHTOB 3JIEKTPOYCTAaHOBOK
C BU3YaJIbHBIMH NPU3HAKaMH aBapUHHBIX PEKUMOB PaOOTHI.

KiroueBble ciioBa: Memoouueckue pexomenoayuu, agapuiiivie pexlcumvl padomol;
ocMomp Mecma nodicapa, 3NeKmpoyCmarHo8Kd,; NONCAPHO-MEXHUUECKAs IKCNEPMU3A.

Purpose. Substantiation of the practical value of systematization of data on procedure
of inspection and collection of the electrical installations fragments at the place of fire.

Methods. Analysis of scientific and technical literature, generalization of experience
on the instrumental investigations of the electrical installations fragments collected at the place
of fire.

Results. The development of the algorithm has been substantiated which will supplement
the existing regulations on organization of inquiry bodies work and increase the efficiency
of investigations for ascertainment of causes of fires.

Scientific novelty. The novel algorithm of inspection and collection of the electrical
installations fragments at the place of fire has been developed.

Practical value. The application of the Methodological recommendations on detection and
collection of electrical installations fragments at the place of fire in the official activities by
the bodies of inquiry provides the accuracy of detecting the testimonial electrical installations
fragments with visual marks of emergency operation modes for ascertainment of the cause of fire.

Keywords: methodological guidelines; emergency operation modes; inspection of a place
of fire; electrical installation; fire and technical examination.



