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CALCULATION OF PARAMETERS OF COAL REACTION SURFACE

Heab. PazpaboTka Merona pacuera peaklUMOHHON IMOBEPXHOCTU YIJIs, HA KOTOPOM MPOMCXOAUT
peaKIMsl ero OKUCIIEHUS, U KOHCTaHTbl CKOPOCTU OOpa30BaHMs MOBEPXHOCTHOTO KOMILIEKCA JUIs
YTOYHCHUSA JUHAMUKHA TECMIICPATYPhl CaMOHAarpe€BaHus B yroJiIbHOM CKOIIJICHHUHU.

Metoauka. MareMaTH4eckoe MOJAEIUPOBAHUE OUHAMHMKM TEMIIEpAaTypbl CaMOHArpeBaHUs YIus
P TIOCTOSTHHBIX W IEPEMEHHBIX MapaMeTpax 00pa3oBaHUs MU CTOKAa TEIMJIOThI, MCCIEIOBAaHUE
3aBHCHUMOCTH €T0 pEaKLIMOHHON ITIOBEPXHOCTH.

PesyabTarel. IlonmydyeHo aHamuTHUYECKOE BBIpaKEHHE U1 pacdyeTa CKOPOCTH 00pa3oBaHHUs
MOBEPXHOCTHOTO KOMIUIEKCAa B Mpoliecce COpOLUU KHUCIOpPOJa, KOTOPOE YUUTHIBAET TUHAMUKY
[IapaMeTpPoB, OOYCIOBIMBAIOIUX TEIIIOOOMEHHBIE IPOLECChl, M pa3Mepbl CKOIUICHHS YIJI.
VYcTaHOBIEHHAs 3aBUCUMOCTB, OIMCHIBAIOLIAsl TETEPOTEHHOE OKUCIECHHME YIJIEW, II03BOJIAET
pa3paboTaTh METOJl BBIYUCIIEHUS PEAKIIMOHHOM MOBEPXHOCTH TBEPJOrO TOIIMBA B IPOLIECCE €TO
CaMOHAarpeBaHHUs.

Hayuynas HoBu3Ha. [IpennoxkeHn mMeTox pacuera napaMeTpoB OKUCIIEHUS YIUIA, U3MEHSIOIUXCS BO
BPEMEHHU, KOTOpBIH YYMTHIBA€T TEIJIOOOMEH C OKpYXaolledl cpeloil M MOBBIMLAET TOYHOCTh
OMPEACIICHUS TEMIICPATYPhI CKOIIJICHUA TBEPAOTO TOIIJIMBA.

IIpakTnyeckas 3HAYUMOCTD. [[OBbIIIEHNE TOYHOCTH pacyeTa TeMIIEpaTypsbl YIiled, OCTaBIEHHbIX
B BBIPA0OTAHHOM HPOCTPAHCTBE, MO3BOJIUT CBOEBPEMEHHO MPUHATH MEPbl MO MPEAYHPEKICHUIO
OIIACHOCTH BO3HMKHOBEHHUS SHIOTEHHOIO IT0Kapa.

KiroueBble cioBa: nuskomemnepamypHoe oKucleHue, peakyuoHHds NOBEPXHOCMb, CKOPOCHb
peaxkyuu, menjiogvloeierue u menioomoaiad;, CKonieHue y2is.

Purpose. Elaboration of a method for calculation of the coal reaction surface where the coal
oxidation reaction takes place, and that of the calculation of rate constant of surface complex
formation for adjustment the dynamics of spontaneous heating temperature in a coal accumulation.
Methodology. Mathematical modeling of the coal spontaneous heating temperature dynamics with
the constant and variable parameters of heat formation and heat sink, and investigation of its
reaction surface dependence.
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Results. The analytical expression has been obtained for calculation of surface complex formation
rate during the process of oxygen sorption; the expression makes allowance for the dynamics
of parameters stipulating the heat exchange processes and for the coal accumulation size. The
obtained dependence which describes coal heterogeneous oxidation makes it possible to elaborate
a method for calculation of the solid fuel reaction surface during the process of its spontaneous
heating.

Scientific novelty. The method of calculation of coal oxidation parameters varying with time has
been proposed that takes into account the heat exchange with the ambient environment and
increases the precision of temperature measurement of a solid fuel accumulation.

Practical value. The improvement of temperature calculation precision of coal left in the mined-out
waste will enable implementation of measures for timely prevention of the hazard of spontaneous
fire occurrence.

Keywords: low-temperature oxidation; reaction surface; reaction rate; heat release and heat
transfer; coal accumulation.
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FILLING A SEALED AREA OF A MINE WORKING WITH THE GASEOUS NITROGEN

Hean. Onpenenenne napaMeTpoB 3aN0JHEHUS U30JUPOBAHHOTO MPOCTPAHCTBA aBapUHHOMN rOpHON
BBIPAa0OTKM a30TOM, pacueT HMHTEHCUBHOCTH M BpPEMEHHU TOJa4d Ta3000pa3HOro aszoTa Mpu
JIMKBUJAIIMKU O4YaroB rOpCHUs.

Metoauka. TeopeTnyeckoe HCCIEIOBAHUE Ta30JMHAMUYECKUX IMPOILIECCOB TMpPHU 3aMOTHEHUHU
M30JIMPOBAHHOTO MPOCTPAHCTBA Ia3000pa3HBIM a30TOM C YUETOM €ro MOTJIOIIEHUS U yTeUeK.
Pe3yabrarsl. [lonydyeHbl MareMaTHuyecKHe 3aBUCMMOCTH ISl pacueTa MHTEHCUBHOCTH MOAA4d
ra3oo0pa3HoOro a3zoTa B M30JMPOBAHHOE IPOCTPAHCTBO TOPHOM BBIPAOOTKH C YYETOM €ro
MOTJIONIEHUSI ~ TOBEPXHOCTHIO  BBIPAOOTKHM,  BO3MOXHBIX  yT€UEK  4Yepe3  IMepPEeMbBIYKU
" TPCIIMHOBATOCTU BMCIIAOMIUX IMMOPOJ, BEIACICHUSA TOPOYNUX Ira30B OYaroM ropCeHus.

Hayunas noBusHa. [Ipeanoxxen anroputM pacuera napameTpoB MOAAUYM a30Ta B W30JUPOBAHHBIM
00BeM TIpU yueTe BO3ZMOKHBIX YTCUCK.

IIpakTHyeckass 3HAYUMOCTb. [loydeHbl 3aBUCHMOCTH, MO3BOJIAIONIME OMPEIEIATh MapaMeTphl
o4y ra3000pa3HoOro a30Ta B M30JIMPOBAHHBIN YYaCTOK aBapUHHOM TOPHOU BHIPAOOTKH.
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KiaroueBnie cioBa: 2613006p613Hb111 asom, waxma, nepemvlukda, nocjlouerue; odac 2OpPEeHUs;
UHMEHCUBHOCNIb, 6PEMSL 7’100611{1/[,' u30ﬂup08aHHbl12 obvem.

Purpose. Determination of parameters for filling the sealed area of the accident mine working with
nitrogen, calculation of intensity and time period of delivering the gaseous nitrogen during
elimination of seats of fire.

Methodology. Theoretical investigation of gas-dynamic processes during filling the sealed area
with the gaseous nitrogen with allowance for its adsorption and leaks.

Results. The mathematical dependences have been obtained for calculating the rate of gaseous
nitrogen delivery into the sealed space of a mine working with allowance for its adsorption by
the surface of the mine working, possible leaks through the stoppings and bearing strata clefts,
combustible gases being released by the seat of fire.

Scientific novelty. The algorithm has been proposed for calculation of parameters for delivering
the nitrogen into the sealed volume taking into account the possible leaks.

Practical value. The dependences have been obtained that permit to determine the parameters
of the gaseous nitrogen delivery into the sealed section of an accident mine working.

Keywords: gaseous nitrogen; mine; stopping; adsorption; seat of fire; intensity; time period
of delivery; sealed volume.
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COATINGS BASED ON A MINERAL BINDER FOR FIRE RETARDATION
OF WOODEN CONSTRUCTIONS

Heab. Pa3paboTka OTHE3ANIMTHBIX BCIYYHBAIONIUXCS TIOKPHITHH Ha OCHOBE MHHEPAILHOTO
CBSI3YIOIIETO JJISl IEPEBSHHBIX CTPOUTENBHBIX KOHCTPYKITUH.

Metoabl. Omnpenenenne kK03 UIIMEHTa BCIYYUBAHUS C MOMOIIBIO W3MEPEHHS] U COOTHOIICHUS
TOJIIUHBI TIOKPBITUS IO U TIOCJE TEIJIOBOTO Bo3/ielcTBUs. OlIEHKAa TOPIOYECTH MOKPBITHI METOJIOM
OTHEBOTO yJapa — SKCTPEMaIbHOE HArPeBaHKE MTOKPBITHS B OTKPBITOM TUTAMEHU Ta30BOW TOPEITKH.
PesyabraTel. M3 0OmUpHON Tpynmbl OPraHUYECKUX W MHUHEPAIBHBIX CBS3YIOMIMX BBIOPAHO
HanOollee JIeleBoe M JIOCTYITHOE — JKHAKOE HATPUEBOE CTEKJIO. B pesynbrare ucciaenoBaHHUN
YCTaHOBJIEHO ONTHMAIbHOE KOJWYECTBO MHHEPAIBHOTO CBS3YIOIIETO M MAacCOBOE COOTHOIIECHUE
KOMITOHCHTOB. Pa3pa®oTaH perenTypHBIH COCTaB BCIYYUBAIONIUXCS IMOKPBITUN JJIST OTHE3ANTUTHI
JICPEBSHHBIX CTPOUTENBHBIX KOHCTPYKIUH, PacCMOTPEHBl (YHKIIMH OCHOBHBIX COCTaBJISIONINX
nokpeITHi. [IpenBapuTensHbIe UCCIEA0OBAHNS TIOKA3aJIA, YTO OTHE3ANIMTHEIN ekt kapObaMuaa u
MeJTaMHHA YCWJIMBAIOT J00aBKM OKCHA ITMHKA, THUIPOKCH]IA ATFOMUHUS U TeTpACHIIMKATa MarHUs
(tanbka). st pa3pabOTaHHBIX OTHE3ANMIMTHBIX MOKPBITHHA ompenesieH Ko3(pGUIIMEHT BCITyUYHBaHHUS,
JlaHa OI[EHKA TOPI0YECTH B OTKPHITOM TUIAMEHU T'a30BOU TOPEIIKH.
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Hayuynas wHoBu3Ha. IlonoOpaHo onTUMalbHOE MaccOBOE COOTHOLIEHHE MHHEPAIbHOIO
CBSI3YIOILIET0, MHEPTHBIX M aKTHBHBIX 00AaBOK B OIHE3ALIUTHBIX MOKPBITUSAX, BCIYYUBAIOIIUXCS
IpU TEPMUYECKOM BO3JCHCTBUU M 00JaNAIONIMX CIIOCOOHOCTHIO 0Opa30BHIBATh Ha 3allUINAEMON
IIOBEPXHOCTHU TBEPAYIO IPOUYHYIO KOPKY B BHJIE paciuiaBa pu remnepatype He menee 250 °C.
IIpakTnyeckasi 3HAYUMOCTBH. Pa3paboTaHHbIE HETOPIOYME BCIYYUBAIOIIMECS MOKPBITHS
MO3BOJISIIOT NEPEBECTH JIPEBECUHY — TOPIOYMI Marepuai, B KaTeropuro TPYAHOTOPIOUUX U TEM
CaMbIM IOBBICUTH OTHE3AIIUTHYIO Y(PPEKTUBHOCTD JEPEBIHHBIX CTPOUTEIBHBIX KOHCTPYKIUH, UTO
CHM3HT PUCK OBICTPOro OOPYIIEHUS 3AaHUS M BBITEKAIOUX U3 3TOT0 nocieactuil. KoMnoHeHTbl
pa3pabOTaHHBIX TOKPBITHH HETOKCHYHBI, IMO3TOMY BO3MOJKHO HCIIOJIB30BAHUE KOHCTPYKIIMU
C OTHE3ALIUTHBIMU HMOKPBITUSAMH B XKUJIBIX IOMELICHUAX. Pa3paboTka BCIyUMBAIOIIUXCS COCTABOB
II03BOJISIET PACIIMPUTh HOMEHKIIATYPY OTHE3AIUTHBIX MAaTEPUAJIOB, IOHU3UTh UX CTOUMOCTb ITyTEM
3aMeHbI 10POruX U Ae(UIUTHBIX KOMIIOHEHTOB 00Jiee JOCTYIHBIMU MaTepUataMu.

KuroueBble cioBa: gcnyyusaroweecsi nokpvimue, OpeGecuUHd, HCUOKOE HAMpUegoe CMmeKlo;
K02(hhuyuenm ecnyuueanus, ocHe3awuma, nNeHoKOKC.

Purpose. Development of fire-retardant intumescent coatings based on the mineral binder for
wooden building structures.

Methodology. Determination of an intumescent index by means of measurement and of correlation
of the coating thickness before and after thermal action. Evaluation of coatings combustibility by
the fire stroke method, i.e. extreme heating the coating in an open flame of a gas burner.

Results. Out of the large group of organic and mineral binders the most inexpensive and affordable
one has been selected, i.e. liquid sodium glass. As follows from the investigations the optimum
mineral binder and the mass ratio of components have been determined. The composition formula
of the intumescent coatings for fire retardation of the wooden building structures has been
developed, the functions of the basic component coatings have been considered. The preliminary
investigations have shown that the additions of zinc oxide, aluminium hydroxide and magnesium
tetrasilicate (talc) intensify the flame-retardant effect of urea and melamine. The intumescent
coefficient has been determined for the developed fire-retardant coatings, the assessment of
combustibility in open flame of the gas burner has been given.

Scientific novelty. The optimum mass ratio of the mineral binder, inert and active additions has
been selected for the fire-retardant coatings blowing during the thermal action and possessing a
capacity to form a solid strong crust in the shape of a melt on a protected surface at a temperature of
no less than 250 °C.

Practical value. The developed non-combustible intumescent coatings permit to transfer wood, i.e.
the combustible material, to the category of the slow-burning ones and to improve the fire-retardant
efficiency of the wooden building structures thereby reducing the risk of rapid collapse of a
building and the following consequences. The components of the developed coatings are not toxic
hence the use of a construction with the fire-retardant coatings is allowed in living spaces. The
development of the intumescent compositions enables expansion of the nomenclature of the fire-
retardant materials, reducing their cost by replacement of the expensive and deficit components by
more accessible materials.

Keywords: intumescent coating; wood; liquid sodium glass; intumescent coefficient; fire
retardation; foamed coke.
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HIGH-PRESSURE PIPE FOAM GENERATOR

Hean. MHccienoBanne BO3MOXHOCTH — YCOBEPIICHCTBOBAHUS  BBHICOKOHAIIOPHOTO  TPYOHOTO
neHoreneparopa [I1BT aiis noiy4eHus: ra3oMexXaHHUECKOW TIEHBI CPETHE KPaTHOCTH.

MeTtoanka. AHATUTHYCCKHE HCCIACIOBAHUS M KOMITBIOTEPHOE MOJICIMPOBAHUE YCTPOWCTBA IS
MOJyYCHUsT Ta30MEXaHUYECKOH TIEeHBbI, CXEMHbIE M KOHCTPYKTHUBHBIC PEUICHUS MPOOJIEMbI
pa3paboTKH yCTPOUCTBA.

Pe3yabTartel. OnpeneneHbl TEXHUYECKUE TTapaMeTpbl B KOHCTPYKIIUS YCTPOUCTBA ISl TIOJTYYCHUS
ra3oMeXaHU4YEeCKOU II€HbI. YUTCHBI JOCTOMHCTBA W HCEAOCTATKU BI)I6paHHI)IX CXE€M KOMIIOHOBKH
00OpyIOBaHUs JIUIsl TOJIyYEHHs] W TIOJaud Ta30MEXaHWUYECKOW TEHBI, W TPOAHAIM3HPOBAHA €r0
pabora.

Hayunasi HoBU3HA. BriepBbie IPUMEHEH PETYISITOP pacxojia BOJbI, 00CCIICUMBAFOIININ 33 JaHHBIN
€e pacxoll M HE 3aBUCAIIMH OT JaBJICHUS B MOXAPHOM TpyOompoBozae. Takke OTCYTCTBYET
HEOOXOJMMOCTh B TPUTOTOBJICHUU W MPHHYIUTEIBHOW IOJa4ye pacTBOpa IMEHOOOpa3oBaTels Ha
MICHOTEHEepaTop, TaK KakK IMEHOOOpa3oBaTeNlb IMOCTYMAeT B IMEHOCMECHUTENIb 33 CUET KEKIUH,
UCTIOJIBb3Ysl HEPTHUIO BOJIBI MTOKAPHOTO TPYOOIIPOBO/IA.

IMpakTuyeckasi 3HAYMMOCTb. BO3MOKHOCTH 3apaHee YyCTAaHOBUTh TPeOyeMylO0 KpaTHOCTb
TCHEPUPYEMOW Ta30MEXaHWYECKON MEHBI MOCPEICTBOM HACTPOWKH PEryssiTopa pacxoia BOJIbI,
mojiaya pacTtBopa IMEHOOOpa3oBaTelss Ha CETKH 3a CYeT SHEPrUU BOJIBI 0€3 HCIOJIb30BaHHUS
AJIEKTPOIHEPT U, YTO O0ECIICYMBACT JIOTOJIHUTEILHYIO 0€30MacCHOCTh NP JIMKBUIAIMN aBapuil B
IIaxXTHBIX YCIIOBHAX.

KiroueBble  cioBa:  nenocenepamop, — pecyiamop — pacxood — 600bl,  NEHOCMEeCUmenb,
2a30MexaHuyecKkas neua; pacmeop NeHooopazoeamelis, NeHOEHEPUPYowds cemKda; KpamHocmy
neHbl.

Purpose. Investigation of a possibility to improve the IIBT high-pressure pipe foam generator for
production the medium-expansion gas-mechanical foam.

Methodology. Analytical investigations and computer simulation of a device for generating the
gasmechanical foam; circuit and constructive solutions to the problem of the device development.
Results. The technical parameters and the construction of the device for gas-mechanical foam
generation have been determined. The advantages and disadvantages of the selected equipment
configuration circuits for generation and delivery of the gas-mechanical foam have been accounted
for, and its operation has been analyzed.

Scientific novelty. For the first time the water-flow control device has been applied that secures its
preset consumption and is pressure-independent from the fire water pipeline. Also there is no
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necessity in preparation and forced feed of a foam agent solution to the foam generator as the foam
agent enters the foam mixing chamber due to the ejection using the energy of fire pipeline water.
Practical value. The possibility of presetting the required expansion ratio of the generated
gasmechanical foam by adjusting the water flow control device. To feed the foam agent solution on
the nets using the water energy instead of the electric power ensuring the additional safety during
the elimination of accidents in mine conditions.

Keywords: foam generator; water flow control device; foam mixing chamber; gas-mechanical
foam; foam agent solution; foam generating net; foam expansion ratio.
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INSTRUMENTAL DETERMINATION OF THERMAL STABILITY OF MATERIALS

Heab. Pa3paboTka HMHCTPYMEHTAJbHOM METOAMKH ONPEICIICHUS TEPMUYECKON YCTONYMBOCTHU
OpPraHUYECKUX FOPIOYHX MAaTepHAIIOB.

Metoauka. OcHoBaHa Ha pa3padOTaHHOW KOMITBIOTEPU3NPOBAHHON YCTAaHOBKE OIPEICIICHHS
TEPMUYECKOH YCTOHYMBOCTH TOPIOUMX MaTepHalioB IMPH H3MEHEHHM HUX TEMIIepaTyphl MyTeM
HETPEPBIBHOTO U3MEPEHUS Ta3000pa3HBIX MPOYKTOB IECTPYKIIHH.

PesyabTarhl. Pazpaborana sKcrepUMEHTaNbHAs YCTAaHOBKA MHMPOJM3a OPraHUYECKUX TOPIOUYHMX
BemecTB. OCHOBHasE 4YacTb YCTAaHOBKM — TEPMHUYECKHH OJIOK ISl HarpeBaHHsi 0O0pasIoB,
yIIpaBJIIEMBId C TIOMOIIBIO KOMIBIOTEPHOH MporpaMmbl. Beicokas BapHaTHBHOCTH MPOTPaMMBbI
MO3BOJISIET HCCIIEZOBAaTh TEPMHUYECKYIO YCTOMYMBOCTH MATE€pPHajOB B MIMPOKOM JMANa3oHe
BPEMEHHBIX U TePMHUECKUX MapaMeTpoB. [IpegycMoTpeHa BO3MOKHOCTh MOJKIIOUEHUS 10 BOCBMHU
JaTYNKOB TPOJYKTOB TEPMHUECKOW MECTPYKIIMH MaTepuaioB. JlaHHBIE HM3MepeHus (OpPMHPYIOT
B IIU(poBOH (ailn, yTo obsieryaer JanbHEHIIN aHanu3 1 00pabOTKY pe3yabTaTOB H3MEPEHHA.
Hayunass HoBu3HAa. MeToanKa TIO3BOJISIET B JUHAMHYECKOM DPEXKHUME W Pa3IMIHBIX
TEMIEepaTypHBbIX YCIOBHSX IOJy4yaTh HHGOPMALMIO O TMPOAYKTaX M CKOPOCTH TEPMHUYECKON
JECTPYKLUHU FOPIOYUX MATEPUAJIOB, YTO PACIIMPHUT MPEACTABICHHUS O MEXAHU3ME IPOLIECCOB.
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IIpakTHyeckasi 3HAYMMOCTD. [IpuMeHEeHHEe METOJUKHU MO3BOJMUT MOBBICUTh HAJCKHOCTh JIAHHBIX
[0 TEPMUYECKON YCTOMUHNBOCTH OPTraHUYECKUX FOPIOYMX MaTEpUasIoB.

KuroueBble ciioBa: mepmuueckas ycmouuugocms, MemoouKd, dKCNepUMenm,; KOMIbIOmepusayusl;
OpeaHudecKue 20produe Mamepuaisl, CeHCOpbl, NPOOYKMbl 0eCMPYKYUU.

Purpose. Elaboration of an instrumental methodology for determination of the thermal stability
of organic flammable materials.

Methodology. It is based on the elaborated computer-automated installation for determination
of the thermal stability of flammable materials during variations of their temperature by the
continuous measurement of the gaseous destruction products.

Results. The experimental installation of the pyrolysis of organic flammable materials has been
developed. The computer controlled thermal block for heating the samples is the installation main
part. The high variation of the program allows investigating the thermal stability of materials within
the wide range of time and thermal parameters. The possibility to install up to eight controllers of
the thermal destruction products has been included. The measurement data are formed into a digital
file that makes the further analysis and processing of measurement results easier.

Scientific novelty. The methodology allows collecting the information about products and velocity
of the thermal destruction of flammable materials in the dynamic mode and in the different
temperature conditions what will expand the knowledge about the process mechanism.

Practical value. The application of the methodology will make it possible to improve the reliability
of data on the thermal stability of the organic flammable materials.

Keywords: thermal stability; methodology; experiment; computerization; organic flammable
materials; sensors; products of destruction.
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EFFECTIVENESS IMPROVEMENT OF REMOVAL OF SNOWDRIFTS

Heas. Onpenenenue myTei nopwieHus 3QpPEeKTUBHOCTH JITUKBHIAIMHA CHEKHBIX 3aHOCOB.
Metoauka. AHAINTUYECKUE UCCIIEJOBAHNS, SKCIICPUMEHTAIBHOE U3YYCHHE IIapaMeTPOB CHEIKHBIX
3a”HOocOB Ha Teppuropuu JJHP.
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PesyabTaTtsl. Pazpaborana MeToauka pacyera pucka o0pa3oBaHusl CHEXKHBIX 3aHOCOB, MPEI0KEH
BapuaHT paitonupoBanus JJIHP mo cinoxxnocTu 60ps0BI CO CHETOM.

Hayuynass HoBu3Ha. lcrnosb30BaHME METOJOB TEOPUU BEPOSATHOCTH Ul pacueTa pHUCKa
00pa30BaHMsI CHEKHBIX 3aHOCOB C YYETOM BIIMSIHUSI CKOPOCTH U HAIIPABJICHUSI BETPA.
IIpakTHyeckass 3HaYUMOCTh. Peanu3anus METOIMKHU pacyeTa puUcKa CHEXHbIX 3aHOocoB B J[HP,
pailoHMpOBaHKUE TEPPUTOPUU HA OCHOBE 3TOM METOAMKH M Pa3MELIEHUE IIYHKTOB CHEroyOOpOUuHOH
TEXHUKU B COOTBETCTBMM C JIOTMCTUKOMN IOAAYM TEXHUKH K MECTY IIPOBEJIEHHUS CHEroyOOpOYHBIX
pador.

KnioueBble CJI0Ba: cHedicHble 3aHOCHI; Meopus 8epOAMHOCIU, PUCK, MPYOHOCMb YOOPKU CHe2d;
MONWUHA CHENHCHO20 NOKPOBA,; NYHKMbL COCPEOOMOUEHUs. CHe20YOOPOUHOU MEXHUKU.

Purpose. Determination of methods for the effectiveness improvement of snowdrifts removal.
Methodology. Analytical investigations, experimental study of parameters of snowdrifts on the
territory of the Donetsk People’s Republic.

Results. The methodology for calculating the risk of snowdrifts formation has been developed;
a suggestion for dividing the DPR territory into districts according to the complexity of snow
removal has been proposed.

Scientific novelty. Employment of the probability theory methods for calculation of the snow drift
formation risk taking into account the influence of wind velocity and direction.

Practical value. Realization of the calculation methodology of snowdrifts risk formation in the
DPR, division of the territory into districts on the basis of this methodology and deployment of the
snow-removal equipment stations in accordance with logistics of delivering the equipment to
a location for conducting the snow-removal works.

Keywords: snowdrifts; probability theory; snow-removal complication; thickness of snow cover;
concentration stations of the snow-removal equipment.
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XUMHUYECKASI AKTUBHOCTbH YIJII W EI0 MHKYBAIIMOHHBI TIEPHO]I
CAMOBO3TI'OPAHMS ITPU OBPA3OBAHUU CKOIJIEHUA YT OJIBHOM NbLIA
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CHEMICAL ACTIVITY OF COAL AND ITS INCUBATION PERIOD

OF SPONTANEOUS IGNITION DURING FORMATION OF COAL DUST
ACCUMULATIONS

Hean. VccnenoBanne W3MEHEHUs XUMHYECKOM AKTUBHOCTH YIUIS Pa3JIMYHBIX IIAXTOIUIACTOB
Jlonbacca mpu yMEHBIIEHHWH pa3Mepa €ro 4acTHIl JJIsi ONpe/eleHus WHKYOallMOHHOTO IMepruoa
CaMOBO3TOpPaHUs.

MeTtoauka. DKCIIEPUMEHTAIILHBIE AHATUTUYECKHUE MCCIIEA0BAaHUS KOHCTAHThl CKOPOCTH OKHUCIIEHUS
pa3nuuHbIX maxTtoriactoB JloHOacca mpHu yMEHbBIIEHHWH pa3Mepa YacTHIl U MX MHKYOallMOHHOIO
[IEpUOJIa CaMOBO3TOPAHMUSL.

Pesyabrarsl. [lpoBenenHble McciaenoBaHusl MOKa3aiHd, YTO OOJbllas 4acTh YroJIbHBIX IIACTOB
o0pa3yeT yroJbHyIO MbUIb, XMMUYECKass aKTUBHOCTb U WHKYOAIIMOHHBIA MEPHO/ CaMOBO3TOPaHHUs
KOTOPO# CYILIECTBEHHO BBIIIE, YEM Yy YIJIsl B MACCHUBE.
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Hayunass HOBH3HA. DOKCIEPUMEHTAILHO YCTAHOBJICHO, YTO WHKYOAllMOHHBIA  TEPUOJ
CaMOBO3TOpaHUsl YIS B OTJIOXKEHUAX YroJbHOM MBUIM PE3KO CHUXKACTCS 10 CPaBHEHHIO
C UHKYOAIIMOHHBIM IIEPUOJIOM CAaMOBO3TOPAaHUS B CKOIUICHUH YTJISL.

IIpakTnyeckass 3Ha4YMMOCTh. [lonydyeHHblE pe3yJbTaThl CIEAYEeT YYHUTHIBATh JUIS OLEHKU
OMACHOCTH PAa3BUTHUSl TIPOIlECCAa CAMOBO3TOpPAHHs B CIIydasX, €CIIM BO3MOXHO 0Opa3oBaHUE
CKOIUICHUH YrOJbHOW MBUIM MIPU BEJIEHUU TOPHBIX PaldoT.

KuroueBble ciioBa: camogoseopanue yens, XUMU4YeCKas aKMUHOCMb Y2, CKONIEHUs Y20JlbHOU
nuLIU, UHKYOAYUOHHBIU NEPUOO CAMOBO320PAHUSL, Y2O0lb.

Purpose. Investigation of a fluctuation of chemical activity of coal from various strata of the
Donets basin during the size reduction of coal particles for determination of the spontaneous
ignition incubation period.

Methodology. Experimental analytical investigations of the oxidation rate constant of various strata
of the Donets basin during the size reduction of particles and their incubation period of spontaneous
ignition.

Results. The conducted investigations have shown that the majority of coal strata generate the coal
dust which chemical activity and spontaneous ignition incubation period are significantly higher
than that of the coal in the massif.

Scientific novelty. It has been experimentally stated that the coal spontaneous ignition incubation
period in the coal dust deposits abruptly decreases compared to the one in the coal accumulation.
Practical value. The obtained results should be taken into account for evaluation of the hazard
of the spontaneous ignition process development in cases where there is a possibility of formation
of the coal dust accumulations during carrying-out the mining works.

Keywords: coal spontaneous ignition; coal chemical activity; coal dust accumulations;
spontaneous ignition incubation period; coal.
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INFLUENCE OF THE HUMAN FACTOR ON THE SAFE FUNCTIONING
OF PRODUCTION FACILITIES

Heab. OneHka BIMAHUSA 4YeIOBEYECKOro (hakTopa Ha BO3HUKHOBEHHE YpPE3BBIYANHBIX CUTYyallui
IPU HKCIUTyaTallMM OMACHBIX MPOM3BOJCTBEHHBIX OOBEKTOB C YYETOM CTATUCTHYECKOTO aHaIu3a
omuOOK MepcoHana.

Metoabl. Teopernueckue W HHPOPMALMOHHO-aHAIUTHYECKUE HMCCIEIOBAHUSA, CTATUCTUYECKUN
aHaJI3 HOPMATHUBHBIX U PABOBBIX JoKyMeHTOB JloHenkoit Haponnoii PecriyOnmku.

Pe3yabTaTshl. Pazpaborans! o0mime moIxoabl K OLIEHKE PUCKa BIUSHHS YeIOBeUecKoro (pakropa Ha
BO3HMKHOBECHHE YPE3BBIYAWHBIX CHUTyallUll IIPHM DKCILIyaTalud ONACHBIX IPOU3BOJCTBEHHBIX
00OBEKTOB.
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Hayunasi HoBu3Ha. OrnpeneneHsl MOAXO0/Ibl, MO3BOJISIONINE WACHTU(DHUIMPOBATH MOTEHIIUAIbHbIC
VMCTOYHUKH BO3HMKHOBEHMS UPE3BBIYAMHBIX CHUTyal[Mil HA OMACHBIX MPOM3BOACTBEHHBIX 00BEKTaxX
B pe3yJbTaTe OMNOOYHBIX ACHCTBUI YelOBEKa.

IIpakTnueckas 3HaunMocTb. OOOCHOBAaHKE MOAXO/I0B K OLIEHKE PUCKA YEIOBEYECKOro (akropa
C mocineayromen pa3paboTKol Ha €€ OCHOBE KOPPEKTUPYIOIIUX MEPONPUATHH, YTO IMO3BOJIHUT
3¢ (}EeKTUBHO yNpaBIATh OXPaHOM TPyAa U MPOMBIINUICHHOW O€30IMacHOCTHI0 Ha MPEIIPHUSITHIX
Pa3IMYHBIX OTpaciiel mpoMbInuIeHHOCTH JloHenkoi HapoaHoii PecriyOnmku.

KiroueBble  cjioBa:  yenogeueckuil — (pakmop, — upe3sbluauHas — cumyayus,  ONACHbIU
nPoU3800CMEEHHbI 00BEKM, AHAIU3 ONACHOCMEl, OYeHKA PUCKA.

Purpose. Assessment of influence of the human factor on occurrence of emergencies during
peration of hazardous production facilities factoring in the statistical analysis of mistakes of the
personnel.

Methods. Theoretical and information and analytical investigations, statistical analysis
of normative and legal documents of the Donetsk People’s Republic.

Results. The common approaches to the risk assessment of the human factor influence on
occurrence of the emergencies during operation of the hazardous production facilities have been
elaborated.

Scientific novelty. The approaches have been determined that enable identification of the potential
sources of occurrence of the emergencies at the hazardous production facilities as a result of the
faulty actions of a person.

Practical value. Substantiation of the approaches to assessment of the human factor risk with
the following development of the remedial actions based on it will make it possible to manage
effectively the labor and industrial safety at the enterprises of various branches of industry of the
Donetsk People’s Republic.

Keywords: human factor; emergency; hazardous manufacturing entity; analysis of hazards; risk
assessment.
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YCTPOUCTBO JJISI TUCTAHIIMOHHOI'O 3AKPBIBAHUSA JIIOKOB ITPOEMHBIX
TPYB BO B3PbIBOYCTOMYUNBBIX IEPEMBIUYKAX
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A DEVICE FOR CLOSING HATCHES OF ENTRY PIPES REMOTELY IN EXPLOSION-
RESISTANT STOPPINGS

Heasn. Pacuer napameTpoB u pazpaboTKa yCTpOICTBa s 3aKPbIBAHUS JIFOKOB IPOEMHBIX TPYO BO
B3pPBIBOYCTOWYMBBIX MIEPEMBIUKAX, YIIPABIAEMOI0 AUCTAHIIMOHHO.
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Metoauka. WH(popMalMOHHBIE HCCIEIOBAHUS YCTPOHCTB M aHAIMTHYECKUE MCCIEIOBAHUS
KOHCTPYKLIUM YCTPOWCTB I JAMCTAaHLIMOHHOTO 3aKpPBIBAHHWS JIIOKOB, B TOM YHCIE BO
B3PBIBOOIIACHBIX Cpeax.

PesyabTaTbl. Paccuuranbl mnapameTpbl INHEBMOLMIMHApPAa U pPa3pabOTaHO YCTPOMCTBO Ul
JUCTAHLIMOHHOTO 3aKpbIBAaHUS JIIOKOB IPOEMHBIX TPyO BO B3PHIBOYCTOMYMBBIX IE€PEMbIUKaX,
M3rOTOBJIEH F'OJIOBHOM 00pasel ycTpoHCTBa, IPOBEIEHBI €ro IPUEMOYHbIE UCTIBITAHNUS.

Hayuynasa HoBu3Ha. IIpemiokeHO yCTPOMCTBO Ul JAMCTAHIMOHHOIO 3aKpbIBaHUS JIIOKOB
IIPOEMHBIX TPYO BO B3pBIBOYCTOMYMBBIX IEpEMbIUKaX C YIPOLIEHHOW MO CPAaBHEHMIO C aHAJIOraMu
KOHCTPYKLIMEH, YMEHBIIEHHOW MAacChl U METaJUIOEMKOCTH, MOBBICUBIIEE HAJCKHOCTh U yI00CTBO
JKCILTyaTalyu.

IIpakTHyeckasi 3HAYMMOCTb. BHelpeHne ycTpoiicTBa /isl 3aKphIBAHUS JIIOKOB ITPOEMHBIX TPYO BO
B3PBIBOYCTOWYMBBIX  II€PEMBIYKaX,  yNPaBISEMOrO0  JUCTAaHIMOHHO, B  IOAPA3JEICHUAX
'ocynapcTBeHHOM  BOGHH3UPOBAHHOM TOPHOCIACATEIBHOH  CIYy)KOBI  TIO3BOJHMT  IOBBICHTH
0e3omacHOCTh pabOThl TOpHOCIHAcaTeNel, COKpaTUTh BpeMs BEJEHMs aBapUHHO-CIIacaTelbHbIX
pabor.

KiarueBble cjoBa:  yeonvbmasa — waxma, — nojcap,  A8ApUliHO-cnacamenvHvle  pabomol;
83PbIEOYCMOUYUBAS NEPEMBIUKA, NPOeMHAs mpyoa, JIOK.

Purpose. Calculation of parameters and development of the remotely controlled device for closing
hatches of entry pipes in the explosion-resistant stoppings.

Methodology. Information investigations of the devices and analytical studies of constructions of
the devices for closing hatches remotely, including the ones that operate in the explosive media.
Results. The parameters of the pneumatic cylinder have been calculated, and the device for closing
hatches of entry pipes remotely in the explosion-resistant stoppings has been developed, the device
brassboard has been manufactured, and its acceptance tests have been conducted.

Scientific novelty. The device for closing hatches of entry pipes remotely in the explosion-resistant
stoppings has been suggested presenting the simplified design compared to analogs, the reduced
mass and metal intensity which have increased reliability and operational convenience.

Practical value. Implementation of the remotely controlled device for closing hatches entry pipes
in the explosion-resistant stoppings in subdivisions of the State Para-military Mine-rescue Service
will make it possible to improve the safety of mine-rescuers’ work and to reduce the duration of
carrying-out the emergency and rescue operations.

Keywords: coal mine; fire; emergency and rescue operations; explosion-resistant stopping; entry
pipe; hatch.
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REGENERATION PROCESS IN A SELF-CONTAINED BREATHING
APPARATUS, CHEMICAL OXYGEN TYPE

Heaw. Vccenoark mapaMeTpsl MPOIECCOB PEreHEPAIINN BO3yXa B U30JIMPYIOMIUX JIbIXaTeIbHBIX
arrmaparax ¢ pereHepaTUBHBIM IPOJYKTOM Ha OCHOBE HAMEPOKCUIA KaJIHSL.

MeTtoauka. DKCIIEpUMEHTAIBHBIE M TEOPETUICCKIE METO/IbI HCCIICTIOBAHU.

PesyabraTel. OrmnpenencHsl (GakTopbl, BIMSIOMIME HA CKOPOCTh W XapakTep MPOIECCOB
pereHepani B W3OJHMPYIOIIUX  JIBIXaTeNbHBIX  ammaparax, JUisi CHW)KCHHS  CIICKaHUs
pereHepaTHBHOTO MPOYKTa HA OCHOBE HAIIIEPOKCH/IA KAJIHS.

Hayunass wnoBu3Ha. OmnpeneieHbl WHTCHCHBHOCTh TEIUIOChEMa W BIIMSIHHE HAIMPaBJICHUS
BO3/YIIHOTO TOTOKAa HAa CKOPOCTh M XapakTep IMpPOIECCOB pEereHepanuy B HM30JHPYIOLIHX
JBIXATENbHBIX amlmapaTax ¢ PereHePaTUBHBIM IPOTYKTOM.

IpakTuyeckasi  3HAYMMOCTb.  [lodydeHHBIE  pE3yJibTAaThl  HCCICAOBAHUH  TO3BOJISAT
ONTUMU3HMPOBATh  MPOIECChI  PEreHEpallH, CHHU3UTh MAacCOTa0apUTHBIC  XapaKTEPUCTHKU
JIBIXATEIBHOTO alllapaTa U yIy4lIuTh YCIOBHS IbIXaHHS.

KuiloueBble cioBa: pecenepamusHvlii npoyecc, HAONEPOKCUO Kaaus, B00siHble NApbl, OUOKCUO
yenepooa, 2UOPOKCUO Kaausl, KapOoHam Kanus, HACLIWYEHHbIL pACMEOp; MENIoNEPeHoC, CneKanue.

Purpose. To investigate the parameters of air regeneration processes in the self-contained breathing
apparatuses with a regenerative product based on potassium superoxide.

Methodology. Experimental and theoretical methods of investigations.

Results. The factors affecting the velocity and nature of the regeneration processes in the self-
contained breathing apparatuses have been determined for reducing the sintering of the regenerative
product based on potassium superoxide.

Scientific novelty. The heat removal intensity and the influence of air flow direction on the velocity
and nature of the regeneration processes in the self-contained breathing apparatuses with the
regenerative product have been determined.

Practical value. The obtained investigation results will permit to optimize the regeneration
processes, to reduce the mass-volume characteristics of the breathing apparatus and to improve the
conditions for breathing.

Keywords: regeneration process; potassium superoxide; water vapor; carbon dioxide; potassium
hydroxide; potassium carbonate; saturated solution; heat transfer; sintering.
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VENTILATION OF SMALL COAL MINING ENTERPRISES DURING CARRYING-OUT
EMERGENCY AND RESCUE OPERATIONS

Heab. OOGecneueHue 0e€30MaCHOCTU BEIEHUS aBapUHHO-CIIAcaTENbHBIX pabOT Ha MallbIX
yTII1e100bIBAIOIIUX MTPEANPUATHIX.

Metoauka. AHanu3 YyCIOBHM, CIOCOOOB UM CPEACTB IPOBETPUBAHUS, BEICHUS aBapHiTHO-
criacaTeJbHBIX padoT, TpaBMaTHU3Ma Ha MAJIbIX YTIeA00bIBAIOINX MPEANPUATHUSX.

Pesyabrarel. M3ydeHo coCcTOsIHME POBETPUBAHUS, YCIOBUS, OCOOEHHOCTH, TPAaBMaTU3M U Jpyrue
mpoOJIeMbl Ha MaJIbIX Yriie00bIBAIONIUX MPEANPUATUSAX, UCCIEI0BAHbI TapaMeTPhl BEHTUIISTOPOB
MECTHOT'O MPOBETPUBAHUSA, THOKUX BEHTHJIALMOHHBIX TpyO nuamerpom a0 600 mm. Pa3zpaboranbl
MPEJIOKEHUST 1O BBHIOOPY CIMOCOOOB W CPEACTB MPOBETPUBAHMSI MANBIX YIIIEJOOBIBAIOIINX
MpeANpPUATHI PU BEICHUN aBapHITHO-CIIacaTeIbHBIX padoT.

Hayunasi HoBu3Ha. [IpenoxkeH CUCTEMHBIN MOAXO0/1 K TPOBETPUBAHHUIO MANIBIX YTIIETOO0BIBAIOIINX
MPEINPUSATHA U BBIOOPY MOOMIIBHBIX CPEACTB BEHTHIISIMH NIPU BEIECHUH aBapUHHO-CIIacaTeIbHBIX
pa0or.

IIpakTnyeckasi 3HAYMMOCTb. Pa3paboTka MpemIoKeHuil 1Mo BBIOOPY CPEICTB IPOBETPUBAHUS
MaiblX  YIIIeJOOBIBAIOIIMX MPEANPHUATHH TpU BEISCHUU aBapHiHO-CHacaTelbHBIX PadoT,
o0ecrnieueHre 6€30MacHOCTH FOpHOCTIacaTeNEeH.

KiroueBble ciioBa: manvle yeneoodwviearowue npeOnpuamus, ycious, 0cobenHocmu u npooiemyl,
CnocoObl U cpedcmea nposemMpUBanUsl, asapuu, Mpasmamusm, asapuiiHo-cnacamesnvbHble padomol,
npeolodcetst no 8b1O0PY CpedCcms NPoBemMpPUBAHUs NPU 8e0eHUU ABAPULHO-CNACAMENbHBIX paOOm.

Purpose. Ensuring the safety of emergency and rescue operations at the small coal mining
enterprises.

Methodology. Analysis of conditions, methods and means of ventilation, conduction of the
emergency and rescue operations, work-related injuries at the small mining enterprises.

Results. The state of ventilation, conditions, peculiarities, injury rate and other problems of the
small coal mining enterprises have been studied, the parameters of booster fans, flexible air pipes
with diameter up to 600 mm have been investigated. The propositions regarding the selection of
methods and means of ventilation of the small coal mining enterprises during carrying-out the
emergency and rescue operations have been elaborated.

Scientific novelty. The system approach to ventilation of the small coal mining enterprises and
selection of portable ventilation means during carrying-out the emergency and rescue operations has
been proposed.
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Practical value. Elaboration of propositions regarding the selection of ventilation means of the
small coal mining enterprises during carrying-out the emergency and rescue operations, ensuring
the safety of the mine-rescuers.
Keywords: small coal mining enterprises; conditions, specifics and problems, methods and means
of ventilation; accidents; work-related injuries; emergency and rescue operations; propositions for
selection of ventilations means.
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PRACTICAL VALUE OF THE ATLAS FOR DETERMINATION OF INDICATORS
OF EMERGENCY STATES OF THE ELECTRIC EQUIPMENT OPERATION

Heab. OOocHOBaTh NPAKTHUECKYK 3HAYMMOCTh ATiiaca B OOyYEHUH CHELHMAIUCTOB,
3aHUMAIOIINXCS U3BATHEM (PArMEHTOB 3JEKTPOYCTAHOBOK C MecTa IoXapa M YCTAaHOBJICHHEM
MIPUYMHBI [T0Kapa.

Metoabl. AHAJIN3 HAYyYHO-TEXHUYECKOM JHUTEpaTypbl M OOOOIIEHUE OMNbITA MHCTPYMEHTAIbHBIX
UCCIIEIOBaHUM (PparMeHTOB AJIEKTPOCETH, U3BATHIX C MECTA MOXkKapa.

IIpakTHyeckasi 3HAYUMOCTb. Pe3ynbTaThl paboThl MO3BOJISIOT OLIEHUTh 3HAYUMOCTh CIIPAaBOYHOT'O
OCOOMS B paMKaxX BHEAPEHUSI COBPEMEHHBIX METOI0B HHCTPYMEHTAJIbHBIX UCCIIEJOBaHUM.
Hayuynass HoBHM3Ha. ATiac IO3BOJIIET CYIIECTBEHHO JOIOJHUTH CYIIECTBYIOUIME METOJUKH IO
OTIpe/IeNICHUI0 TPU3HAKOB aBAPUNHBIX PEKUMOB paObOTHI IJEKTPOYCTaHOBOK.

KiroueBble ciioBa:  memoouueckue — peKoMeHOAyuu,  A8apuliHble  pPedcuMvl  pabomol;
UHCMPYMEeHMAlbHble UCCIe008aHUS, AMIAC, dNIeKmMpPoobopyoosanue.

Purpose. To substantiate the practical value of the Atlas in training of the specialists engaging in
extraction of fragments of the electric equipment from a place of fire and in investigation of a cause
of fire.

Methods. Analysis of the scientific and technical literature and generalization lessons learned of the
instrumental surveys of electric grid fragments extracted from the place of fire.

Practical value. The results of the work make it possible to evaluate the reference book value
within the framework of implementing the modern methods of instrumental surveys.

Scientific novelty. The Atlas permits to enlarge remarkably the existing methodologies for
determining the indicators of emergency states of the electric installations operation.

Keywords: methodical guidelines; emergency states of operation; instrumental surveys.
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