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INCREASE IN THE FIRE-FIGHTING EFFICIENCY OF AEROSOL-DRY POWDER FIRE-EXTINGUISHING
MEANS

Henas. OGocHOBaHWE NapaMETPOB a’pPO30JHHO-TIOPOIIKOBOH YCTAaHOBKH IOXKAPOTYLICHHs JUIi OOeCIeUCHUs
CHUHEPIeTHYECKOT0 A QeKTa npu AeHCTBUN OMHAPHON KOMOWHALIMK OTHETYIIAIINX BELIECTB.

MeTtoauka. AHAIUTHYECKHE HCCIIEOBAHUS OTHETYIIANMX BELIECTB M UX JOMHUHHUPYIOIINX MEXaHU3MOB MOAABICHUS
IUIAMEHH; PacyueT IapaMeTpoB pabOThI CPENICTB a3PO30JIbHO-TIOPOIIKOBOTO MIOXKAPOTYIICHHU.

PesyabTaThl. PaccMOTpeH a3po30JIbHO-MIOPOINKOBBIA METOJ[ TYIICHHUS I0YKapOB, OCHOBAHHBIM Ha MPOSIBICHUH
OTHETYUIAIIMMH BEIECTBAMH Cpa3y HECKOJbKMX MEXaHM3MOB IpEKpalieHusl ropeHus. [IpenprHsaTa NonbITKa MOJHOCTHIO
WIN YaCTHYHO OTKa3aThCsi B CPEJICTBAX IOPOLIKOBOTO IOXKAPOTYLIEHHS OT C)KATOro ra3a B KauyeCTBE JSHEPTOHOCHTEIS
TIOCPEJICTBOM €0 3aMEHBI ra3aMy, 00pa3yLIMMHUCS NPU CTOPaHUM TBEPAOro a’dpo30JIb0OPA3yIOIIero coctaBa. BrImonHeH
pacyeT mapaMeTpoB a’pO30JBHO-NIOPOLIKOBO YCTAHOBKM ITOXKAPOTYLICHHS B IPOLECCE HCTEUYCHUS OTHETYIIAIIEro
BemecTa. [loymydeHpl pacdeTHble (GOpMyJbl AT ONpENeNeHHs IABJICHHS B €MKOCTH YCTAaHOBKH, Pacxoja W Macchl
BBIOPACHIBAEMOIl CMECH MOPOILKA U a3PO30JIs.

Hayunas HoBu3Ha. ONTHMH3HPOBAHO COOTHOLICHHE MAacChl IOPOIIKOBOTO W TBEPAOrO a’3po30Jb00pasyrolInX
OTHETYIIANINX COCTABOB B eMKOCTH YCTAHOBKH, YTO 00ECIIeYNBAET MOSBICHHE CHHEPreTHIeCKOTo 3 (eKTa MpU UX ACHCTBUH.

IIpakTuyeckass 3HaAYUMOCTh. [lonyueHHbIE pe3ysbTaThl HCCIEAOBAHUI IO3BOJISIOT MOBBICUTH 3(P(EKTHBHOCTD
00BEMHOT0  a3pP030JIHO-IIOPOIIKOBOIO TYHICHHsI MOXApOB IyT€M  COBMECTHOTO JCWUCTBHS OWHAapHOW KOMOMHAIUH
OTHETYUIAIINX BELIECTB.

KnroueBble ciioBa: mywenue niameHu; ozHemywiawee 8ewecmeo; MeXaHusM NpeKpaujeHus 2OpeHus,
KOMOUHUPOBAHHBIL CNOCOO NONCAPOMYUIEHUSA, CUHEPeeMUYeCKUll IhPeKm, adpO301bHO-NOPOUWKOBYIL COCTNAS; YCIAHOBKA,
napamempbul pabomul.

Purpose. Substantiation of parameters of the aerosol-dry powder fire-extinguishing installation to guarantee the
synergetic effect by influence of the binary combination of fire-fighting substances.

Methods. Analytical investigations of the fire-fighting substances and their dominating flame suppression mechanisms;
calculation of the operation parameters of the aerosol-dry powder fire-extinguishing means.

Results. The aerosol-dry powder method of extinguishing the fires based on manifestation of several burn termination
mechanisms at the same time by the fire-fighting substances was considered. An attempt was made to refuse the compressed
air as the energy carrier in the dry powder fire-extinguishing means fully or partially by the use of its substitution for gases
generating by combustion of a solid aerosol-formative composition. The calculation of the parameters of the aerosol-dry
powder fire-extinguishing installation in the process of outflow of the fire-fighting substance was fulfilled. The design
formulae to determine pressure in the volume of the installation, consumption and mass of the mixture of dry powder and
aerosol thrown off were obtained.

Scientific novelty. The ratio of the mass of the dry-powder and solid aerosol-formative compositions in the volume
of the installation was optimized, what guarantees the appearance of the synergetic effect by their action.

Practical value. The investigation results obtained permit to increase the efficiency of the volume aerosol-dry
powder extinguishing of the fires by means of the joint action of the binary combination of the fire-fighting substances.

Key words: flame extinguishing; fire-extinguishing substance; mechanism of burn termination; combined fire-
extinguishing method; synergetic effect; aerosol-dry powder composition; installation; operation parameters.
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LOCALIZATION OF UNDERGROUND FIRES IN LONGWALL FACES

Heab — MoAenupoBaHUE MOA3EMHBIX 9K30T€HHBIX IMOKAapOB B JIaBaX JJIS pacueTa MX MapamMeTpoB U MapaMeTpoB
BOJISIHBIX 3aBeC, 00YCTPauBACMbIX Ha COMPSKCHUH JIaB C BEHTH/ISIIMOHHBIMH IITPCKAMH.

MeTtoanka OCHOBaHA HAa WCHOJB30BAHWM MATEMaTHUECKOW MOJETH TOI3EMHBIX JSK30TCHHBIX IIOKapoB B
MIPOBETPUBACMEIX TOPHBIX BBIPAOOTKAX W MAaTEeMAaTHYECKOH MOJENH OXJIaXIEHHS HArpeToro Ta30BO3AYIIHOTO ITOTOKA B
BOJISTHOI1 3aBece.

PesyabTaTsl. [IpemnokeHa MeTonuKa pacdera MapaMeTpOB HK30T€HHOTO II0Kapa B JIaBe, B KOTOPYIO BXOIST
AHAINTHYCCKUE 3aBHCHMOCTH IJII pacdeTa MOXKApHOW HArpy3KH B JIaBE M TEMIIEPaTyphl Ta30BO3IYIIHOTO TOTOKa. B
MOKapHYI0 HAarpy3Ky BKIIOUYCHBI: MHHEPAJIbHOE MAciio B PEOYKTOpe W OPYTUX y3JaxX JOOBIYHOrO KOMOaiHa M MPOYHX
MEXaHu3Max H o6opy;:[03aHH1/1, BXOOsIIUX B COCTaB MexaHI/I3I/IpOBaHHOFO KOMIIJICKCa B JIaBC, npocmnaanﬁca yFOJIb Ha
II04YBC JIaBBhbI, 3HeKTqueCKHC FI/I6KI/IC Ka6€J'II/I, MCTaH, BbIZ[CHHIOIHHﬁC)I nu3 HOBerHOCTI/I yFOJ'II)HOFO IjiacTra. PaCC‘-II/ITbIBaIOT:
TeHJ'IOByIO MOIIIHOCTH noncapa, [[J'II/IHy 30H FOpeHI/IH " TJICHHUSA, JAJIBHOCTH pacnpOCTpaHeHym no>1<apa 110 JIaBC, TeMnepaTypy B
30HC FOpeHI/Iﬂ U Ha BbBIXOJAC U3 JIaBbI Ha BCHTI/IJ’IHLII/IOHHBIﬁ I_HTpeK. Ha OCHOBEC 3THUX OAaHHBIX OHpe}leHH}OT KOJIUYECTBO
HEHTPOOCIKHO-CTPYHHBIX pacmbuInTeNell (YCTAHOBOK), KOTOPBIC HEOOXOMUMO pa3MECTUTh Ha COMNPSOHKCHHH JIABBI C
BEHTIJISAIIMOHHBIM IITPEKOM.

Hayunasi HoBU3HA. Pe3ynpTaThl HCCIeT0BaHUN 3aKOHOMEPHOCTEH TOPEHHUS TOPIOYUX MaTEPHUAIIOB B JJaBaX YTONBHBIX
IIaXT MTO3BOJISIOT MTOBBICUTH A(P(PEKTHBHOCTD JTOKATH3AINH TT0)KapOB BOJITHHIMH 3aBECaMHU.

[pakTuyeckasi 3HAYUMOCTb. [loNydeHHBIE pE3YyNbTATBl MOTYT OBITh HCIIOJNB30BAHBI IIPH BBHIOOPE CPENCTB
JIOKAJM3aINH TOA3EMHBIX TI0KAPOB PACIIBIIICHHOW BOJIOH U OIICHKE UX (P (EKTUBHOCTH.

KiaioueBble cj0Ba: 71asa;, 6eHMUNAYUOHHBIL WMPEK, CONpAdCeHUue, JOKAAU3AYUs, 20prYds HA2PY3Ka,
memnepamypa, nomox, 8005HAs 3a8eca, YCMaHo8KdA.

Purpose. Modeling the underground open fires in the longwall faces to calculate their parameters and parameters of
water screens being developed at couplings of the longwall faces with the air roadways.

Methods. The methods are based on the use of the mathematical model of the underground open fires in the
ventilated mine workings and of the mathematical model of cooling the heated gas-air flow in a water screen.

Results. The methods of calculation of the parameters of the open fire in the longwall face which parts form the
analytical dependences to calculate the fire load in the longwall face and the temperature of the gas-air flow are proposed.
The fire load includes: mineral oil in a reduction gear and another units of a winning combine and other mechanisms and
equipment entering into the composition of a mechanized complex in the longwall face, coal spilled on the floor of the
longwall face, flexible electrical cables, methane emitting from the surface of the coal seam. One calculate: thermal capacity
of the fire, length of the combustion and smoldering zones, propagation distance of the fire along the longwall face,
temperature in the combustion zone and at the outlet from the longwall face to the air roadway.

On the basis of these data one determine a number of centrifugal sprayers (installations) that should be placed at the
coupling of the longwall face with the air roadway.

Scientific novelty. The investigation results of conformities of burning the combustible materials in the longwall
faces of the coal mines permit to increase efficiency of localization of the fires with the water screens.

Practical value. The results obtained may be used by choice of the means of localization of the underground fires
with water sprayed and by evaluation of their efficiency.

Key words: longwall face; air roadway; coupling; localization; combustible load; temperature; flow; water screen;
installation.
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SIMULATION OF THE HEAT EXCHANGE IN A MASSIF BY AN UNDERGROUND FIRE
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Henb. VccnemoBanne mapaMeTpOB HarpeBaHUS TOPHOTO MAacCHBa MPH MOA3EMHOM IOKape B 3aBUCHMOCTH OT €ro
TEIUIO(PU3NYECKUX CBOWCTB M PACCTOSIHUS OT OdYara mokapa.

Metoauka. Maremariuueckoe MOJICTUPOBAHKE POLIECCOB TermioooMeHa. CpaBHEHUE PE3YIIbTATOB MOJICITUPOBAHHUS C
H3BECTHBIMH DKCIIEPUMEHTAIBHBIMU JAHHBIMH.

Pesyabrarbl. Pa3zpaboTana maremaruueckas MOJENb B KOHEYHO-PAa3HOCTHOM BHJE, C IOMOIIBIO KOTOPOH
HCCIICIOBaHbl  TEINIOOOMEHHBIE IpOIecChl B O0paslie TOPHOIO MacCHBa [eCYaHWKa. Pe3ynbTaThl pacyeToB
YIIOBJICTBOPHUTEIBHO COTJIACYIOTCS C JKCIICPUMEHTAIBHBIMY JTaHHBIMHU. [IpociexuBaeTcss O4eBUIHAS JUHAMHUKA Tpoliecca
TemIoooMeHa.

B pe3ynbTate nccie[0BaHus MOATBEPKACHO, YTO MPU MPOTPEBAHUK TOPHOTO MACCHBA C YBEJIMUYCHUEM PACCTOSHUS OT
ouara rmokapa CKOpOCTh HapacTaHUs TEMIEPATyp CHUIKACTCS; TIOCIIC MPEKPAIleHHs HarPEBaHUS MTOPO]] 0YaroM moxapa pocT
TEeMIepaTyphl B INIyOWHE MacCHBa MPeKpaIaeTcs He cpasy.

Hayuynasi HoBH3HA. B oTimumMe OT CyIDIECTBYIOIIMX AaHAIMTUYCCKUX PEIICHHH, TPEICTABIAIOMUAX CO00it
SMIIMPUYUECKHE HIM TONyIMIupudeckue (opmylibl, pa3paboTaHHass MareMaTHueckas MOJENb II03BOJISET HCCICI0BATH
JMUHAMHUKY HM3MEHEHHsI TeMIlepaTypbl TOPHOIO MaccuBa B JII000H MOMEHT BPEMEHH, HUCIOJB3YSl MPH 3TOM MapaMeTphbl
peabHO CYIIECTBYIOIIMX FOPHBIX BHIPAOOTOK.

IpakTuyeckas 3HaYUMOCThb. C MOMOIIBIO pa3pabOTaHHON MAaTEeMaTHYECKO MOJIENH PH Pa3IUYHbIX HAYAIBHBIX U
IPaHUYHBIX YCIOBHSX MOXHO HCCIIEIOBAaTh TEINIOOOMEHHBIE MPOLECCHl B FOPHOM MAcCHUBE MPH MOJ3EMHOM MOXKape.
[MapameTpsl HarpeBaHusi TOPHOTO MACCHBA MOXKHO HCIIOJB30BaTh MPHU OMPEICICHUH BPEMEHH JIOKAIM3AIMKA M TYHICHUS
Mmokapa, H30JIAIUU TOPHBIX BBIPAOOTOK, a TaKXKe I TMPEAYNPSKICHHUS MOSBICHHS BTOPHYHBIX OYAroB TOPCHHS,
BO3HHUKAIOIIUX TPH MOIIHOM M TMPOJODKUATCIFHOM HArPeBaHMU TOPHBIX TMOPOJ M MPEKPAIICHUU MOIayd OTHETYIIAIINX
BEILIECTB.

KiiloueBble cio0Ba: mamemamuyeckoe MoOOeIUposanue, MmeniooOMeHn;, 2OPHbIUL MACCU8, NOO3IEMHBIU NodCap,;
YUCTIeHHble MemOoObl, MEMOO KOHEUHbIX PAZHOCMELL.

Purpose. Investigation of parameters of heating the massif by the underground fire  depending on its thermal
properties and distance from a seat of fire.

Methods. Mathematical modeling the heat exchange processes. Comparison of the results of the modeling with the
experimental data known.

Results. The mathematical model in the finite-difference form, with the help of which the heat exchange processes
were investigated in a specimen of the sandstone massif, had been worked out. The calculation results conform satisfactorily
to the experimental data. The obvious dynamics of the heat exchange process is traced.

It is confirmed as a result of the investigation that the temperature rise rate decreases by the warming-up of the massif
with increase in the distance from the seat of fire; after termination of the warming-up of the rocks with the seat of fire the
temperature increase in the depth of the massif ceases not immediately.

Scientific novelty. In contrast to existing analytical solutions representing the empirical or semiempirical formulae
the mathematical model worked out allows investigating the dynamics of change of the massif temperature at any time using
the parameters of the really existing mine workings in so doing.

Practical value. With the use of the mathematical model worked out one can investigate the heat exchange processes
in the massif by the underground fire at various initial and boundary conditions. One can use the parameters of the massif
warming-up by determination of the time of localization and fighting the fire, isolation of the mine workings as well as for
prevention of appearance of the secondary seats of combustion arising by the powerful and prolonged warming-up the rocks
and loss of supply of fire-extinguishing substances.

Key words: mathematical modeling; heat exchange; massif; underground fire; numerical methods; finite-difference
method.
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SUBSTANTIATION OF HYDRAULIC PARAMETERS OF THE FIRE WATER SUPPLY OF DECKHEAD
BUILDINGS

ue.]]b. OHpe,HGJ'II/ITL 3aKOHOMEPHOCTD, OTpaKaro1lyro 3aBUCHUMOCTb TUAPaBINYCCKUX napamMmeTpoB
MIPOTUBOIIOXKAPHOI'O BO,HOCHEI6)KGHI/I${ OT XapaKTCPUCTHUK CyHIeCTByIOHICﬁ T‘py60Hp0B0,Z[HOI>i apMarypbl, OPUMCEHACMOTO
TMOXKapHOT' O O60pyﬂOBaHI/Iﬂ, a TaK¥KC OT CTPOUTCJILHBIX IMMApaMETPOB U (byHKIlI/IOHaHbHOI‘O Ha3HauYCHUS 3alUINaCMbIX 3HaHHI>i
u COOpy)KeHI/Iﬁ HaJIaXTHOI'O KOMILJICKCA.
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MeToz[mca. AHamuTHyecKkue HCCIICA0OBAHUA THUAPABINYCCKUX IIPOLIECCOB, BO3HHUKAIOMINX B IIPOTUBOIIOKAPHOM
TpyOOMPOBO/IE TIPU TTOKAPOTYIIICHUH.

Pesyabrarel. [lonyyeHa 3aBUCHUMOCTD AJISl ONPENENECHUS THAPABINYECKUX MAPaMETPOB C YUETOM IPOTSKEHHOCTH,
IUaMeTpa, YAETbHBIX THAPABINIECKUX CONPOTHBICHUH TpyOompoBoma (pykaBHOW JIMHUM) W TpeOOBaHHN HOPMATHUBHO-
TEXHUICCKON JOKYMEHTAIlNHU.

Hayuynasi HoBu3Ha. [1o pe3ynbTaTaM MPOBEIECHHBIX AaHAIMTUYECKUX UCCIEIOBAaHUM YTOUHEHA 3aBUCUMOCTb, KOTOpas
TMO3BOJIACT MOBBICUTH TOYHOCTH ONPEACICHUA T'MAPABINYCCKUX MAapaMETPOB MPOTHUBOIIOKAPHOTO BO,HOCHa6)KeHI/IH 00BEKTOB
MOBEPXHOCTHOI'O KOMIUICKCA MIAXT.

HpaKTl/I‘{e(‘,Kaﬂ 3HAYUMOCTb. HOJ‘Iy‘{eHHLIe PE3YIbTATBl MOT'YT OBITh HCIIOJIb30BaHBI IJId palluOHAJIbHOT'O BLI60pa
MOXKAPHOTO OOOPYZOBaHHUS TMpPH COOMIOJCHUM TpeOOBaHUN MO OOCCICYCHHIO HEOOXOMUMOIrO YPOBHS IMOXKAPHOM
0e30macHOCTH 3aluIacMbIX 00BEKTOB.

KiroueBble cjI0Ba: npomugonodicapuviii mpybonposood, NONCAPHbIe HACOCHL, NOJNCAPHbIEe PYKABA; SUOPAGTUHECKUEe
napamempbul,

noeeprocmelﬁ KOMNJeKc waxmal, yaeﬂbele 2u()pa6ﬂul¢ec1<ue CONpPOMUBIEHUS; KOMNAKMHAA CmpYys.

Purpose. To determine the conformity representing the dependence of hydraulic parameters of the fire water supply
on characteristics of the existing pipe fitting, fire equipment being used as well as on construction parameters and function of
buildings and structures of the pit head complex being protected.

Methods. Analytical investigations of the hydraulic processes arising in the fire pipeline by extinguishing the fire.

Results. The dependence for determination of the hydraulic parameters with due regard for length, diameter, specific
hydraulic resistances of the pipeline (hose pipeline) and requirements of the normative-technical documentation was
obtained.

Scientific novelty. The dependence that allows raising the accuracy of determination of the hydraulic parameters of
the fire water supply of the surface complex objects of the mine was specified by results of the analytical investigations
carried out.

Practical value. The results obtained may be used for the rational choice of the fire equipment by compliance with
the requirements on guaranteeing the necessary fire safety level of the objects being protected.

Key words: fire pipeline; fire pumps; fire hoses; hydraulic parameters; surface complex of the mine; specific
hydraulic resistances; compact stream.
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MODELLING THE INFLUENCE OF THE ROCK PRESSURE ON AN EXPLOSION-STABLE STOPPING

Hean. Onpenenuth BIMSHHE INPOEMHBIX METAIMYECKUX TPyO Ha HANPSHKEHHO-IE(POPMHUPOBAHHOE COCTOSHUE
B3pBIBOYCTOHYNBOM IEPEMBIYKH B TOPHON BBIPAOOTKE YrOJILHOM HIAXTHI, MX IPOYHOCTh U YCTOWYHBOCTD.

Mertoabl. DKCIIEPUMEHTAIBHBIA METOJ, UCCIE0BAHUN ¢ UCIOIb30BAHUEM MOJAEIMPOBAHUS METOAOM 3KBUBAJICHTHBIX
MaTepHuaoB, KOTOPBIH IUPOKO NPUMEHSIOT ISl UCCIIENOBAHUS BOIPOCOB, CBSI3aHHBIX C MPOSIBICHUEM F'OPHOTO JaBJICHUS B
TOPHBIX BBIpa0OTKax MpH pa3paboTKe MECTOPOXKICHHWIH IOJE3HBIX HCKOMAEMBIX, a TaKKe MPH HM3YYCHHH BOIIPOCOB,
CBSI3aHHBIX C IOpPOJaMH, NEPEMEIICHUIMH MAacCUBOB, B TOM YHUCJIE C YYE€TOM METAJUIMYECKON Kpenu M aHKEPHBIM
KpEIUICHUEM.

PesyabTarhl. [lomydeHBl 3aBHCHMOCTH MEpPEMENICHHH TIIYOWHHBIX DPENEpOB W OTHOCHTEIBHBIX JedopManuii B
TOPHBIX MTOPOJIaX KPOBIJIM, OOKOB M IOYBHI BEIPAOOTKH OT PACCTOSHUS J0 €€ KOHTYpa B MOJENSAX MEePEMBIYKU C TPOEMHBIMHU
TpyOamu U 06e3 HUX. YCTaHOBJICHO, YTO MaKCHMalbHas MOTPEIIHOCTh UX NepeMenieHuil u nedopmanuii cocrasuser 7,1 u
6,1 % cooTBeTCTBEHHO. MakCHMalbHbIe TAHTCHIMATIbHBIE HANPSDKEHUS! IPOEMHBIX TPYO HE NMPEBBINIAI0T COOTBETCTBYIOMINX
JIOTTyCTUMBIX 3HaUEHUH, a 3HAYECHUS IEPEMELICHUH SIBIISIOTCS MaIbIMH.

Hayuynasi HoBm3Ha. BriepBrle MeTonoM (pU3HMUECKOro MOJAENMPOBAaHMS, B YAaCTHOCTH METOJOM JKBHBAJIECHTHBIX
MaTepualioB, YCTaHOBJEHO, 4YTO BIUSHHMEM IPOEMHBIX TPyO0 Ha HaNpsDKEHHO-IE()OPMHPOBAHHOE COCTOSHHE
B3pBIBOYCTOHYNBOM IEPEMBIYKH MOXKHO PEHEOPEUb MPH pacueTe X MPOYHOCTH U YCTOHYUBOCTH.
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IIpakTHyeckass 3HaYMMOCTD. [IpuBeneHHBIC PE3yIbTATH OyIyT MCIIOIB30BAHBI IS TEOPETHUECKUX HCCICAOBAHUI
HaNpsKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS B3pPBIBOYCTOWYHMBON TEPEMBIYKH, BO3BOAMMON M3 MaTEpPHalOB HAa OCHOBE
LIEMEHTHO-IITAKOBBIX CMECEH, KOTOpas HAaXOAWTCA MOJ NEHCTBHEM TOPHOTO MABJICHHS, BO3IYIIHBIX YIApHBIX BOIH U
TeMIIepaTypsl 0€3 ydeTa BIMSIHUS IPOEMHBIX METAJUINYECKUX TPYO, YTO 3HAYNTEIHHO YIPOCTUT PEIICHHUE 3a/1a9H.

KnaroueBble ciloBa: 83pbisoycmotiuueas nepemviukd, Mooelb, npoemHvle mpyoOvl; nepemewjenue; oeghopmayus;
HAaNPAACEHUsL;, NPOYHOCMb, YCIMOUNUBOCHTb.

Purpose. To determine the influence of aperture metal pipes on the deflected mode of the explosion-stable stopping
in a mine working of a coal mine, their strength and steadiness.

Methods. The experimental method of investigations with the use of the modeling by the method of equivalent
materials that is widely applied to study the questions associated with demonstration of the rock pressure in the mine
workings by development of minerals as well as by examination of the problems connected with rocks, movement of massifs
including subject to steel timbering and anchorage.

Results. The dependences of the movement of deep benchmarks and relative strains in the mine rocks of the roof,
walls and floor of the working on the distance up to its contour in the models of the stopping with the aperture pipes and
without them were obtained. It is ascertained that the maximum error of their movements and deformations males up 7.1 %
and 6.1 % accordingly. The maximum tangential stresses of the aperture pipes don’t exceed the corresponding allowed
values, and the movement values are small.

Scientific novelty. It is ascertained by the method of the physical modeling, in particular by the method of equivalent
materials, for the first time that one can neglect the influence of the aperture tubes on the deflected mode of the explosion-
stable stopping when calculation of their strength and steadiness.

Practical value. The results adduced will be used for theoretical investigations of the deflected mode of the
explosion-stable stopping being erected on the basis of cement-slag mixtures that is exposed to rock pressure, air shock
waves and temperature with no account taken of the aperture metal pipes, what will considerably simplify the solution of the
problem.

Key words: explosion-stable stopping; model; aperture tubes; movement; deformation; stresses; strength; stability.
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GASDYNAMIC PROCESSES IN AN OVERSPEED NOZZLE OF A FIRE-EXTINGUISHING DEVICE

Heas. [TonydeHne MaTeMaTHUECKIX 3aBUCUMOCTEH Ia30JHHAMHUYECKUX MTapaMeTPOB IJIsI 000CHOBAHUS KOHCTPYKITHH
Pa3TOHHOTO COIUIAa M KaMephl CMEIISHHUs YCTPONUCTBA IS TYLICHNUS TT0)KapOB TOHKOPACTIBLIEHHON BOJIOM.

MeToabl. AHATUTHYECKHE MCCIIEAOBAHUS OJTHOMEPHOTO CTallMOHAPHOTO OCECHMMETPHYHOTO ABYX(a3HOTO TEUCHHUS
B pasroHHOM coIule. Mcnonp3oBaHUE 3aKOHOB HEPA3phIBHOCTH MAacCOBOTO pacxoja ra3a M MOXKApOoTylIamed >KUAKOCTH,
COXpaHEHHS UMITYJIbCca U YHEPTHUH IPH TeIIionepeaade Mexay da3amMu MOTOKa — ra3oM U KaIuIsIMH, IPUMEHEHHE YPaBHEHHS
HCTEUYECHHMS T'a3a U )KUAKOCTH Yepe3 APOCCENbHbIE OTBEPCTHUS, yPAaBHEHUS COCTOSHUS UEAIbHOIO rasa.

Pesyabrarsl. [locTpoeHa mMaremarnyeckas MOJENb Ta30JMHAMHYECKAX HPOLECCOB JBYX(a3HOTO MOTOKA B COILIE
MOKapOTYILIAIIEro yCTPOMUCTBA, YUUTHIBAIOIAs KOHCTPYKTHUBHBIE NTapaMETPhl BCErO MOKapOTYIIAIIEr0 YCTPOUCTBA: KaMephl
CMeEILIeHHs], Pa3TOHHOTO COILIA, PeXKMMa UCTEUEHUS raza B KaMepy CMELICHHUSI.

Hayuynasi noBm3Ha. [losydyeHa cucrema audQepeHIMaNbHBIX W areOpandeckuX YpaBHEHHH, CBS3bIBArONIast
KOHCTPYKTHUBHBIC M PEKHMHBIE IapaMeTphl KaMephl CMEIICHUS W Pa3sTOHHOTO COIUIa C Ta30AMHAMHYECKUMHE MapaMeTpaMu
JByX(ha3HOTO TTOTOKA IOXKAPOTYIIAIIETO YCTPOWCTBA. Y CTAHOBJICHO BIMSTHAE PE)XMMa MCTEUCHHS ra3a B KaMepy CMEIICHHS
U JPOCCENIFHOTO OTBEPCTHS Ha Ta30JMHAMUYECKHE XapaKTepUCTUKH B pasroHHOM comwte. llokasaHo BiusiHHE
KOHCTPYKTHUBHBIX MapaMeTPOB PACHBUIMTENBHOW BTYJIKH (AMamMeTpa OTBEPCTHS, KOJMYECTBA OTBEPCTHH, KoddduuneHra
pacxofa) Ha CKOPOCTh MCTEUCHHUS Ta3a B PACHBUINTENBHYIO KaMepy, TeMIepaTypbl, CKOPOCTH M IUIOTHOCTH Ta30BOTO H
KanenbHOro notoka. OO0CHOBaHBI IPAaHUYHBIE YCJIOBHS ra30 JMHAMHYECKNX YPaBHEHHH.

IIpakTHyeckasi 3HAYMMOCTb. MoJjenupoBaHue NPUBEACHHBIX Ta30JMHAMUYECKUX 3aBHCUMOCTEIl IO3BOJISET
pacyeTHbIM IyTeM 000CHOBATh KOHCTPYKTHBHBIC ITapaMeTPhl OCHOBHBIX Y3JIOB II0XKapOTYyIIALIEro YCTPOHCTBa (Pa3rOHHOTO
coIUla M KaMepbl CMEIICHHMS), YTO MOXKET OBIThb HMCHOJIB30BAHO JUIl ONTHMHU3ALMU MOXAPOTYIIALIET0 YCTPOMCTBA IO
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KpuTeprsiM 3G GEKTUBHOCTH (MHTEHCHBHOCTH ITOAAa4YM OTHETYIIAIIETO BEIIECTBA, AaJbHOOOWHOCTH, yIila PACKPBITHS CTPYH
Boabl). ['a30AMHAMHYECCKIE XapAKTCPUCTHKH, MOJIYYCHHBIC Ha CpPE3¢ COIUIA C KCITOJB30BAHHUEM IPEAI0KECHHOW CHCTEMBI
YpaBHEHHIA, SBISIOTCS HAYAIbHBIMU YCIOBHAMH (HAYAIbHBIE CKOPOCTH U TEMIEPATyPhI Kalenb U ra3a, IIOTHOCTh ra3a) st
HAXOXJCHUSA JAPYroro THIA XapaKTCPHCTUK TOXKAPOTYIIANIEr0 YCTPOWCTBA — BHEIIHEOAUIMCTHUYECKUX, HAMPHUMEP
IaJdbHOCTH IIOJIETAa Kaleldb W HMX B3aMMOIEHCTBHS C KOHBEKTHBHBIMH ITOTOKAMM IUIAMEHH, OIIEHKH CIIOCOOHOCTH
MPOHUKHOBEHUsI B oyar mokapa (IlyTeM CpaBHEHHUSI HUMITYIbCOB Kallellb M BOCXO[SIIMX TEIJIOBBIX MOTOKOB TOPSIIETo
BEIIECTBA).

KaroueBble ciioBa: noocapomyuwawee ycmpoucmeo, 08yXgasuviti HOMOK, 2a300UHAMUYECKUe NAPAMEMPbL, CONIO;
Kamepa CMeweHus..

Purpose. Obtaining the mathematical dependences of gas-dynamic parameters to substantiate the construction of the
overspeed nozzle and mixing chamber of the device for extinguishing the fires with the fine-air water sprayed.

Methods. Analytical investigations of the one-dimensional stationary axisymmetric two-phase current in the
overspeed nozzle. Use of the laws of continuity of mass consumption of the gas and fire-extinguishing fluid, momentum and
energy conservation by heat transfer between the flow phases, i.e. gas and drops, application of the equation of gas and fluid
outflow through throttle openings, that one of the perfect gas equation.

Results. The mathematical model of the gas-dynamic processes of the two-phase flow in the nozzle of the fire-
extinguishing device was built. It takes into account the design parameters of the whole fire-extinguishing device, i.e. mixing
chamber, overspeed nozzle, conditions of the gas outflow into the mixing chamber.

Scientific novelty. The set of differential and algebraic equations connecting the design and conditions parameters of
the mixing chamber and the overspeed nozzle with the gas-dynamic parameters of the two-phase flow of the fire-
extinguishing device was obtained. The influence of the conditions of the gas outflow into the mixing chamber and of the
throttle opening on the gas-dynamic characteristics in the overspeed nozzle was established. The influence of the design
parameters of the spray-type bushing (diameter of the opening, number of openings, discharge coefficient) on the gas
cleanup rate into the spray chamber, of temperature, rate and density of the gas and drop flow was shown. The boundary
conditions of the gas-dynamic equations were substantiated.

Practical value. The modeling of the gas-dynamic dependences adduced allows substantiating the design parameters
of the principal units of the fire-extinguishing device (i.e. overspeed nozzle and mixing chamber) by a calculation way, what
may be used for optimization of the fire-extinguishing device according to criteria of efficiency (intensity of feed of a fire-
extinguishing substance, range, opening angle of a water stream). The gas-dynamic characteristics obtained on the nozzle
exit section with the use of the set of equations proposed are the initial conditions (initial speeds and temperatures of drops
and gases, gas density) for finding of another type of characteristics of the fire-extinguishing device, i.e. of the outward
ballistic characteristics, for example of flight range of the drops and their interaction with convective flame streams, of
estimation of ability of penetration into a seat of fire (by means of comparison of drop pulses and ascending thermal currents
of the burning substance).

Key words: fire-extinguishing device; two-phase flow; gas-dynamic parameters; nozzle; mixing chamber.
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Aleksandr Petrovich Kovalyov, Dr. Sci. (Tech.), prof.; e-mail: abrecap@mail.ru;

Irina Igorevna Moskvina, Cand. Sci. (Tech.), associate professor; e-mail: iriwka-gt@inbox.ru
The Donetsk National Technical University

283001, Donetsk, 58, ulitsa Artyoma. Phone 071 378 19 99

PROBABILITY OF METHANE-AIR MIXTURE EXPLOSIONS BY OPERATION OF THE ELECTRICAL
EQUIPMENT IN MINES

Heas. Onpenenuts BEPOSTHOCTb B3PHIBOB METAHOBO3AYIIHONM CMECH B TEUEHHE BPEMEHM IPU IKCILUTyaTalluu
JIEKTPOOOOPY/IOBAHUSI YTOJIBHBIX IIAXT.

Metoabl. Teopernueckue uccienoBaHusi Iporecca (OpMHUPOBaHMS B3PHIBOB METaHOBO3AYIIHON CMecH IIpH
9KCIUTyaTaI[iH JIEKTPOOOOPYIOBAHNS HA YIaCTKE YrOJIHHOHN IAXTHl MPOBOAWIN C UCTIOIB30BAHUEM MAPKOBCKHX HPOIIECCOB
C IMCKPETHBIM YHCIIOM COCTOSIHWH M HEIPEPHIBHBIM BPEMEHEM.

PesyabTarhl. [ KOHKPETHOTO y4YacTKa YTONBHOW IIAXTHl ONpEAeNieHa BEPOSTHOCTh IOSBICHHS B3pPHIBOB
METaHOBO3AYIIHOM CMECH TpPH 3KCIUTyaTallud dJeKTpoobopyaoBanus. OmpeneneHbl MapameTpbl (4acToTa TOSBICHUS
OMACHOI'O 3ara3OBaHMs YYacTKa YTOJBHOW IIAaXTHl; JUIMTENBHOCTh HAXOXKICHHWS B3PBHIBOOIACHOW CMECH B BBIPAOOTKE;
MHTCHCUBHOCTH TOSBJICHHUS OMACHOTO AJICKTPUYECKOTO MCTOYHUKA U JUTHUTEIBHOCTH €ro CYIIECTBOBAHMUS), BO3JCHCTBYS Ha
KOTOpBIE TPH O3KCIUTyaTallMd DJIEKTPOOOOPYNOBaHHS M CPEACTB Ta30BOI 3allUThl B TYIHKOBOH BBIPAOOTKE MOMKHO
oGecrieunts HopMupyemsblit (TOCT 12.1.10.76) ypoBeHb B3pbIBOOE30IIACHOCTH.



Hayuynasi HoBu3Ha. BriepBbie momyueHsl (JOPMyIIBI, C HOMOIIBIO KOTOPBIX MPEJOCTABISIETCS BO3MOXKHOCTD OLICHHTD
BEPOSITHOCTD B3PHIBOB B YTOJIBHOM IITaXTE MPH 3KCIUTyaTaIMH 3JIEKTPOOOOPYTOBAHNS.

IIpakTHyeckasi 3HAYMMOCTb. Pe3ynbpTaTel HCCIEIOBAaHMI MOTYT OBITh HCIIOJIB30BAHBI AT IMPOTHO3UPOBAHUS
BO3MOXXHOCTH B3PbIBOB METAHOBO3IYIIHBIX CMECEH Ha y4acTKE YTOJbHOM MIaXThI IPH IKCILTYaTaLNH SJIEKTPOOOOPYIOBAHNS
1 pa3pabOTKu OPraHU3aNNOHHO-TEXHUYECKHX MEPONIPHUATHH 110 UX HNPERyNPEKICHHUIO.

KaroueBble c1oBa: asapusi; 63pble00nNACHOCHb,; 2a306030YUIHASA CMECh, UCKPA, Y2ObHAS WaAXMdA .

Purpose. To determine the probability of methane-air mixture explosions in the course of time by operation of the
electrical equipment of the coal mines.

Methods. The theoretical investigations of the process of formation of the methane-air mixture explosions by
operation of the electrical equipment in a district of the coal mine were carried out with the use of the Markovian processes
with the digital number of states and continuous time.

Results. The probability of appearance of the methane-air mixture explosions by operation of the electrical equipment
was determined for the concrete district of the coal mine. The parameters (frequency of appearance of the hazardous gas
pollution of the district of the coal mine; duration of presence of the explosive mixture in a mine working; intensity of
appearance of the hazardous electrical source and duration of its existence) were determined. It is possible to guarantee the
rated explosion safety level (State Standard 12.1.10.76) when their influencing by operation of the electrical equipment and
gas protection means in a blind drift.

Scientific novelty. The formulae, with the help of which an opportunity is allowed to evaluate the probability of the
explosions in the coal mine by operation of the electrical equipment, were obtained for the first time.

Practical value. The results of the investigations may be used to forecast the possibility of the methane-air mixture
explosions in the district of the coal mine by operation of the electrical equipment and to work out the organizational and
technical measures on their prevention.

Key words: accident; explosion hazard; gas-air mixture; spark; coal mine.
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SIGNS OF LARGE TRANSIENT RESISTANCES IN CONTACT CONNECTIONS

Hens. YcraHOBICHNE aBAapHUHOTO pEXMMa PAaOOTHI IO OIUIABICHHUSM ITIOBEPXHOCTEW KOHTAKTHBIX COCTUHEHUH,
HU3BATHIX C MECTA MOXKapa.

MeTtoasl. McciaenoBaHusa KOHTAaKTHBIX COEIUHEHHH CO ClIeJaMH OIIJIaBJICHUH.

Pe3yabTaTrel. OnpeeneHre NpUIUHbI OTUIABICHUH KOHTAKTHBIX COSTUHEHHH, U3BATHIX C MECTa MoXkapa.

Hayunasi HoBu3Ha. [IpeacTaBneHsl XxapakTepHble MPU3HAKH aBAPUHHOTO pexXrMa paboThl — OOJIBIIOE TIEPEX0THOE
COIPOTHUBJIEHHE B KOHTAKTHBIX COEIMHEHUSIX 3JIEKTPOYCTAaHOBOK IPU BU3yalbHOM OCMOTPE.

IIpakTHyeckass 3HAYMMOCTb. Pe3ynbTaThl HcCleOBAaHUN MO3BOJISIIOT ONPENEIUTh NPUYACTHOCTh aBapHUITHBIX
PEXUMOB pabOTHI DIEKTPOYCTAHOBOK K BOSHUKHOBEHHIO TOXAapa.

KuaroueBble clI0Ba: asapuiinbie pedcumvl  pabomvl;, 00AbUIOE NEPEXOOHOe CONPOMUGIEHUE, KOHMAKMHOE
coeOunerue; UHCMPYMEHMATIbHbLE UCCIe008aHUs; NONCAP .

Purpose. Ascertainment of the emergency operation on washings of the surfaces of the contact connections
withdrawn from the fire place.

Methods. Investigations of the contact connections with the traces of washings.

Results. Ascertainment of the cause of washings of the contact connections withdrawn from the fire place.

Scientific novelty. The characteristic signs of the emergency operation, i.e. the large transient resistance in the
contact connections of the electrical installations by the visual examination, are presented.

Practical value. The results of the investigations permit to determine the belonging of the emergency operations of
the electrical installations to origin of the fire.

Keywords: emergency operations; large transient resistance; contact connection; instrumental investigations; fire.
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MATHEMATICAL MODELS OF THE SEAT SPONTANEOUS HEATING OF DISPERSE SUBSTANCES

Heab. CoBepIIeHCTBOBAHNE METOJOB MaTEMAaTHYECKOTO ONHCAHWSA TEMIIEpaTypHBIX IIOJNEH INpH O04YaroBOM
CaMOHArpeBaHUU HACBIIU TUCTIEPCHBIX OPTaHUYECKUX BEILECTB.

Metoanka. AHanu3 MaTeMaTHYECKUX MOJENEH 04aroBOro CaMOHArpPEBAaHUS IHCIEPCHBIX BEILECTB OPraHHYECKOTO
MPOUCXOKACHUS U NPEIJIOKEHHS IO UX COBEPILIEHCTBOBAHUIO U HCIIOJIb30BaHHUIO.

PesynbTaThl. BeillosHEH aHanu3 CyHIECTBYIOIUX MAaTEMAaTUYECKUX MOJEIIEH ONMUCAHUs TEMIIEPATYPHBIX IOJEH IIPU
CaMOHArpeBaHUM OPraHUYECKUX BeIECTB. [l NPAaKTUYECKUX pPacdy€roB IPEIJIOKEHO MCIIONB30BaTh IIONYYCHHYIO B
HUUNTI']] «PecimpaTop» aHaIUTHYECKYIO MOJEIb C Y4ETOM KPUTEPUEB I'eHEpaluu U OTBOJA TEIJIOThl BHYTPU JUCIEPCHOI
CpEelIbl BEILECTBA.

Hayuynasi HoBH3HA. B kadyecTBe MCTOYHMKA TEIUIOTHI IIPU 04aroBOM CAMOHArPEBAHUU IPEAJIOKEHO UCIIOJIb30BaTh
YpaBHEHHE, OMMCBHIBAIOLIEE PEAKIUI0 OKUCIIEHHs AUCIEPCHOrO BELIECTBA KHCIOPOIOM, KOTOPOE TAKKE YUYHUTBIBAET OTBOJ
TEIUIOTH 3a CY4ET TernooTnadd. [lokasaHo, 4TO TpH 0Opa30BaHMM TEIUIOBOTO HAIoOpa BHYTPH CaMOHArpeBaroLIeToCs
JIICIICPCHOTO BEIECTBA HEYYET KOHBEKTUBHO-IU((Y3NOHHOW TEIUIONEpeaayn MOXKET CYIIECTBEHHO IOBIHATh Ha
pacnpeneneHue TeMIepaTyphl B CKOILICHHH.

IIpakTHyeckass LEeHHOCTb. IIpeAnOXKEHHBIM TEOPETHUYECKUII METOA ONpEleNIeHUs] TEMIIEPATypHOrO IO
JIICIICPCHOTO BELIECTBA C BHYTPEHHUM HMCTOYHHKOM TEIUIOTHI MOKET OBITh MCIOJIB30BaH IS Pa3pabOTKH criocoda paHHETo
00OHapy keHHs I0)KapOONaCHON CUTYalluH NPU XPAaHEHUH PACTUTEIHLHOTO CHIPHSI.

KnroueBnle ciioBa: ducnepcroe eewjecmeo; camonazpesanue; MamemMamuieckoe mooenuposanue;, Kkpumepui buo;
PeaKyuoHHAs, NOBEPXHOCIb, MENI000MEH.

Purpose. Improvement of methods of mathematical description of the temperature fields by the seat spontaneous
heating of an embankment of disperse organic substances.

Methods. Analysis of the mathematical models of the seat spontaneous heating of the disperse substances of organic
origin and offers concerning their improvement and use.

Results. The analysis of the existing mathematical models of description of the temperature fields by the spontaneous
heating of the organic substances was fulfilled. It was proposed to use the analytical model worked out in the NIIGD
”Respirator” for practical calculations taking into account the generation and heat elimination criteria inside of the disperse
medium of the substance.

Scientific novelty. It is proposed to use an equation describing the oxidation reaction of the disperse substance with
oxygen as a heat source by the seat spontaneous heating; this equation takes into account the heat elimination at the expense
of the heat emission, too. It is shown that not taking into account the convective-diffusive heat transfer may have an essential
effect on the temperature distribution in the accumulation by formation of the heat pressure inside of the self-heating
disperse substance.

Practical value. The theoretical method of determination of the temperature field of the disperse substance with the
internal heat source proposed may be used to work out the method of early detection of the fire-hazardous situation when
storage of the vegetable raw material.

Key words: disperse substance; spontaneous heating; mathematical modeling; Bio criterion; reactionary surface;
heat exchange.
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INCREASE OF EFFECTIVENESS OF CLEANING THE GAS BURSTSBY COMBUSTION OF THE SOLID
FUEL

Heab. O6ocHOBaHME (DAKTOPOB, BIAMSAIOMINX HAa JKOJOTMYECKHE MapaMeTpsl Ipolecca TeHEPalH ICKTPHUECKOH
9HEPTHM Ha TETJIOBBIX JICKTPOCTAHIMAX, U OIEHKA BO3MOXHOCTH BBIOOpA aJbTEPHATUBHBIX METOIOB CHIDKECHHS SMUCCHU
JTUOKCHIA CePBI.

MeTtoanka. AHaTUTHYECKUE UCCIEN0BaHUS MPOLECCOB NPENOTBPAICHHS 3MUCCHH 3arpsi3HUTENEH 3a CUeT OUHCTKU
JIBIMOBBIX I'a30B OT IMPOTYKTOB CrOpaHMs TOILIMBA.

Pesyabrarsl. PaccMoTpeHO BiMsiHME OCHOBHBIX (akTOpoB Ha 3((eKTHBHOCTH Ipoliecca OYHCTKH TIa30B C
UCIIONIb30BAHMEM MOKpOW M3BECTHSKOBOH TexHOMOrMd. (OOOCHOBAaHO HCIONB30BAHUE AIIBTEPHATHBHOW TEXHOJOTMU
IIPEJOTBPALICHUS IMUCCUH JUOKCHIA CEPBI 3a CUET MarHUTHOM cemapaluy cepocoep kalux IpumMecei.

Hayuynasi HoBu3Ha. [lomydueHbl HOBBIE aHAJMTHYECKHE 3aBHCHUMOCTH BIMSHHMS IUIOTHOCTH oporneHus, pH
MOTJIOTUTENILHOM CYyCIIEH3MH M KOHIICHTPAINH MIPUCAIOK Ha CTENICHD YJIaBIMBAaHMS TUOKCHAA CEPBI.

IIpakTHyeckasi 3HAYUMOCTb. B ycioBHAX OTCyTCTBHA WM Je(UIUTa WHBECTUIMH B IPUPOJOOXPAHHYIO
JIESITEIbHOCTE 000CHOBaHNE BBIOOPA M COBEPIICHCTBOBAHMS TEXHOJIOTHH MPEAOTBPALICHHUS SMUCCUH ANOKCHIA CEPBI HMEET
Ba)KHOE 3HAYCHUE.

KaroueBble ciioBa: amuccus ouokcuoa cepol;, O4UCHKA 2A308, NAOMHOCHb OPOUEHUS, NOTOMUMENbHAS CYCHEeH3Us,
MazHumnas cenapayus; pH; ynaenueanue noiuu.

Purpose. Substantiation of factors influencing on ecological parameters of the process of generation of the electric
energy at thermal stations, and appraisal of possibility of the choice of the alternative methods of lowering the sulfur dioxide
emission.

Methods. Analytical investigations of the processes of prevention of pollutants emission at the expense of cleaning
the smoke fumes from fuel combustion products.

Results. The influence of the principal factors on the effectiveness of the process of cleaning the gases with the use of
the wet limestone technology was considered. The use of the alternative technology of prevention of the sulfur dioxide
emission at the expense of the magnetic separation of sulfur-containing impurities was substantiated.

Scientific novelty. The new analytic dependences of influence of water concentration, pH-number
of the absorption suspension and concentration of additives on the catching degree of sulfur dioxide were obtained.

Practical value. The substantiation of choice and improvement of the technologies of prevention of the sulfur dioxide
emission is of great importance under conditions of lack or deficit of capital expenditures into the environmental activity.

Key words: sulfur dioxide emission; cleaning the gases; water concentration; absorption suspension; magnetic
separation; pH-number; dust suppression.
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THE ZONAL PRINCIPLE OF THE APPROACH TO ESTIMATION OF EFFICIENCY OF PROTECTION OF
MINE WORKERS WITH WORKING CLOTHES

Heasb. NccnenoBanne MexaHn3Ma mpeoOpa30BaHMs MapaMeTPOB OMACHBIX M BPEIHBIX MPOM3BOJICTBEHHBIX (PaKTOPOB
B TpQGOBaHI/Iﬂ K 3alllMTHBIM CBOMCTBAM CHICHOACHKIABI B YCIOBUAX HHTCHCUBHBIX 30HAJBHBIX MEXaHUMYCCKUX HArpy3oK Ha
OCHOBC IIpUHIIMIIA 30HAJIBLHOM 3alInThI.

Metoaunka. [Ipu pemeHnH MOCTaBIEHHBIX 33[a4 UCIONb30BaHbl COBPEMEHHBIE METOABI HAyYHBIX HCCIIEJOBAaHUM:
aHajM3, 0000IIEeHNe W CUCTEeMATH3alusl CTEIIEHH 3alIUThl TOPHOPAOOYMX CHENOJIEKI0H Ha OCHOBE TAKCOHOMHHM aHATOMO-
TororpaMYecKrux 30H UX TENa; UCCIICNOBAHUS 3AIUTHBIX M AKCIUTYaTallMOHHBIX XapaKTEPUCTHK CIIELOAEK/IbI aXTEPOB C
UCTIONb30BaHUEM COBPEMEHHBIX TEXHHUECKUX CPEACTB M3MEPEHUI; MOJENIUPOBAHUE 3aBUCUMOCTE Mexay MOKa3zaTelsiMu,
XapaKTepU3yIOIUMH CBOMCTBA CIEOACKbI, U YCIOBUAMU TPyJa C IPUMEHEHUEM CTaTHCTUYECKOr0 aHaJIN3a.



PesyabTaThl. O60CHOBaHBI TpeOOBaHUS K HEOOXOAMMOMY HAOOpPY 3aIIUTHBIX CBONCTB, MPEIBABISIEMBIX K TKaHAM
JUISl CTICLOICXK/IBI IIAXTEPOB, KOTOPbIE CHIKAIOT EHCTBIE MEXaHNYECKOro (hakTopa ¢ yUeToM Xapakrepa i Tornorpaduu ero
BO3/ICHCTBUSI HAa aHATOMO-(QYHKIIMOHAJIBHBIE OCOOCHHOCTH OpPraHWU3Ma, 4YTO MO3BOJISIET MPOBECTH CPAaBHHUTEIBHYIO
KOMIUIEKCHYIO OLICHKY CIIEIIOICHK bl U3 HECKOIBKUX TKAaHEH M OLIEHUTh HAJICKHOCTD 3alUThI KaX0W M3 HUX ONpeeIeHHOM
30HBI, PACCMATPHUBAsI 3AIUTY BCETO Teja IaxTepa Kak CYMMY 3allUThl Pa3IMYHBIX 30H.

Hayuynasi HoBu3Ha. [lana nuddepeHnnanpHas OLEHKA KaXJIOMY CBOMCTBY TKaHH, IMO3BOJISIOIIAS YKPYIHSTH
MOJTYYCHHBIC 3KCIICPUMEHTAIBHBIM MyTEM MOKa3aTeNu; pa3paboTaHa UepapXusl 3alIUTHBIX CBOWCTB CIICIOJICHKIBI MAXTEPOB
B 3aBUCUMOCTH OT XapaKTepa BO3JCHCTBHUS OMACHBIX U BPEIHBIX MPOU3BOJACTBEHHBIX (DaKTOPOB.

I[pakTHyeckasi 3HAYAMOCTb. [ToydeHHBIC PE3yIBTATHI MO3BOJAT YBEIUYHUTH CPOKHU IKCILTYaTAIMU CIICIIONCHKIBI 3
CYET peajM3aliy 30HHOH 3aIlUTHI Tella YeJOBEKa OT KOMIUIEKCa BO3JCHCTBYIOIIUX (aKTOPOB, CBOISMICHCS K TOI00pPY
MaTepHUAJIOB U KOHCTPYKIHIA ¢ HA00POM HEOOXOIMMBIX (PH3UKO-MEXaHUICCKUX MapaMEeTPOB.

KaioueBble ciioBa: nomenxiamypa Gpaxmopos waxmuoil cpedvl;, NOKA3amenu 3auumnsiX C0UCME MAmepuailos u
KOHCIMPYKYULL, MKAHb;, MAKCOHOMUL, CIeNneHb U3HOCA, 30HHAsL 3auumd.

Purpose. Investigation of the mechanism of transformation of parameters of the hazardous and harmful production
factors into requirements to protective properties of the working clothes under conditions of the intensive zonal mechanical
loads on the basis of the principle of the zonal protection.

Methods. The modern methods of the scientific investigations, i.e. analysis, generalization and systematization of the
protection degree of the mine workers with the working clothes on the basis of taxonomy of the anatomico-topographic
zones of their bodies; investigations of protective and operational characteristics of the working clothes of the miners with
the use of the modern technical instrumentation; modeling of dependences between the indices characterizing the properties
of the working clothes and the work environment with the use of the statistical analysis were utilized by solving the assigned
tasks.

Results. The requirements to the necessary set of protective attributes laying claims to fabrics for the working clothes
of the mine workers that reduce the action of the mechanical factor subject to character and topography of its influence on
the anatomico-functional characteristics of the organism, were substantiated, what allows carrying-out the comparative
complex assessment of the working clothes from several fabrics and rating the protection reliability of the identified zone by
each of them considering the protection of the whole body of the miner as a sum of protection of various zones.

Scientific novelty. The differential estimate of each property of the fabric permitting to consolidate the performances
obtained by the experimental approach is given; the hierarchy of the protective properties of the working clothes of the mine
workers depending on the character of influence of the hazardous and harmful production factors is worked out.

Practical value. The results obtained allow increasing the service life of the working clothes by virtue of realization
of the zone protection of the man’s body against the complex of influencing factors that comes to selection of materials and
constructions with the set of the necessary physical and mechanical parameters.

Key words: nomenclature of mine environment factors; indices of protective properties of materials and
constructions; fabric; taxonomy; coefficient of wear; zone protection.
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PERMEABILITY OF A WASTE DUMP UNDER THE FORCE OF THE WIND AND THERMAL DROP

OF VENTILATION PRESSURE

Heas. IIporuo3 obdbema yTeuek BO3MyXa 4epe3 CKOIUIEHHS MOPOJBI M YIJsl B OTBaJax HAa OCHOBE M3YYEHUs HX
MIPOHULIAEMOCTH.

Mertoanka. MaremMaTHdeckoe MOJAEIMPOBAHUE MPOLECCOB (GMIBTPALMM BO3JyXa NPH Pa3IMYHbIX PEKUMAX €ro
JIBIKCHUSL.

PesyabTarsl. [IpemnokeHa mMaTeMaTHueckass MojAelb (MIBTPAIlMM BO3AyXa NPH JAMHHAPHOM, TYpOYJICHTHOM H
MIPOMEXKYTOUYHOM PEKMMAX JBIDKCHUS.

Hayunasi HoBu3Ha. [lomydeHBl aHAaIWTHYECKHE 3aBUCHUMOCTH CKOPOCTH (IUIBTPAMM BO3AyXa IPU Pa3ITUUHBIX
peXnMax ero JBIDKEHUS 1O BO3/ICHCTBHEM TEIIOBOH JETIPECCHH.

IpakTHyeckasi 3HaYUMOCTh. [lo ckopocTH (GUIBTpPaMK BO3AyXa MOXKHO CYAWTH O BIMSHUU IMPOHHUIIAEMOCTH Ha
IIPOLECCH] Pa3BUTHS Oovara roxapa B HOPOJHOM OTBale.

KnaioueBble cioBa: nopoOuviii omean; yeoab, NPOHUYAEMOCMb, NOPUCTIOCMb,  uibmpayust  8030yXd;
memnepamypa,; CKopocmby, 04az noxicapa.
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Purpose. Forecast of the volume of air losses through the rock and coal accumulations in the dumps on the basis of
study of their permeability.

Methods. Mathematical modeling the filtration processes of air by various conditions of its movement.

Results. The mathematical model of air filtration was proposed by laminar, turbulent and intermediate movement
conditions.

Scientific novelty. The analytical dependences of the air filtration velocity were obtained by various conditions of its
movement under the influence of the thermal drop of ventilation pressure.

Practical value. One can judge about the influence of permeability on the processes of development of a seat of fire
in the waste dump by the air filtration velocity.

Key words: waste dump; coal; permeability; porosity; air filtration; temperature; velocity; seat of fire.



