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THE DYNAMIC DEFLECTED MODE OF AN EXPLOSION-STABLE STOPPING UNDER INFLUENCE OF
SHOCK WAVES

Iean. PazpaboraTs MaTeMaTH4ECKy0 MOJIENIb COCTOSIHUS B3PHIBOYCTONYNBON MEPEMbBIUKH MO IEHCTBHEM yIapHBIX
BOJIH, a TaKXe TeMIepaTypbl B BbIpaOOTKaxX YroJbHBIX LIAXT C YYETOM MECTKOTO WM IIAPHUPHOTO KpEIUICHHUS I
OIpe/ieNIeHHs ee apaMeTpoB, 0OecreunBaloNUX 6e30macHyIo padoTy ropHocIacaTeNnei Mpy JoKaIu3allii B3PIBOB METaHa,
YTOJIBHOM IIBLIU U II0KapOB.

Metoauka. TeopeTuueckuii METOJl UCCIEAOBAHUN C HCIOJIB30BAHMEM OCHOBHBIX 3aKOHOB TEOPUM aHU30TPOIHBIX
IJIACTHH U BapUALIMOHHOI'O METO/1a PELLEHUS KPAEBbIX 3a/1a4 B MEXaHUKE.

PesyabTarsl. [TonydeHsl ypaBHEHUS U1 ONPENEIECHUS HAPSKEHUH, BOSHUKAIOIUX B IEPEMBIYKE B 3aBUCHMOCTH OT
€€ TeOMETPHUYECKUX IMapaMeTPOB, MEXaHHMUYECKUX XapaKTePHUCTUK MaTepHana, NCHCTBYIOIIEH HArpy3Kd W TeMIepaTyphl,
YCIIOBHH KPETIICHHUS.

Hayuynasi HoBH3Ha. BriepBble NpHHATa pacyeTHas CXE€Ma B3PBIBOYCTOMUMBOM MEPEMBIYKH B BHJE IIACTUHBI C
panmycoM, MEHSIOIUMCS 110 IapaboIMYecKOMYy 3aKOHY, C 3alleMJICHHBIMH WM IIAapHUPHO ONEPTHIMU KpasMH IIOX
JIEWCTBUEM HArpy3Kd OT yapHOW BOJIHBI M TEMIIEPATYphI, HONepeyHble Ae()OpMaIlK CIBUTA U BHYTPEHHUE CHIIBI B KOTOPOH
MEHSIOTCA 10 KBAJPaTUIHOMY 3aKOHY.

IIpakTHyeckasi 3HaYmMocThb. llpuBeneHHas M paHee pa3paboTaHHAs MaTeMaTHYECKHE MOJIENIM HampsDKEHHO-
J1e(OPMHUPOBAHHOT'O COCTOSTHUS B3PBIBOYCTONUMBON MEPEMBIUKH MO/ ACHCTBUEM YAApHOI BOJIHBI, TEMIIEPATYypPhl M TOPHOTO
JIABJICHUS TIO3BOJIAT OIPENENIUTh MapaMeTphl, 00ecreynBaroie MPOYHOCTh NEPEMbIUKH, YCTOWYMBOCTh U OE30MaCHOCTH
ropHOCTacaTesNel Mpy IMKBUJIAIMY aBapuil B TOPHBIX BRIPAO0OTKaX yroJbHBIX IIAXT.

KnroueBble ciioBa: copras guipabomxa, yOapHas 60aHA; G3PbIGOYCMOUYNUEAS NEPEMbIUKA,; HAZPY3KA, memnepamypa,
B8APUAYUOHHDLIL MEMOO; HANPAICEHUSA, NAPAMEMPDbi.

Purpose. To work out the mathematical model of the state of the explosion-stable stopping under the influence of the
shock waves as well as temperature in the workings of coal mines taking into account the stationary or jointed fastening to
determine its parameters securing the safe operation of mine rescuers by localization of methane, coal dust explosions and
fires.

Methods. Theoretical method of investigations with the use of fundamental laws of the theory of anisotropic plates
and of variation method of solving the boundary problems in the mechanics.

Results. The equations to determine the tensions arising in the stopping depending on its geometrical parameters,
mechanical characteristics of a material, operational load and temperature, fastening conditions have been obtained.

Scientific novelty. The design diagram of the explosion-stable stopping in the form of the plate with a radius
changing by the parabolic law, with clamped or simply supported borders under the of the shock wave or temperature load,
in which the lateral shear deformations change by the square law, is accepted for the first time.

Practical value. The adduced and worked out earlier mathematical models of the deflected mode of the explosion-
stable stopping under the influence of the shock wave, temperature and underground pressure will allow determining the
parameters ensuring the strength of the stopping, stability and safety of the mine rescuers when accidents elimination in the
coal mine workings.

Key words: mine working; shock wave; explosion-stable stopping; load; temperature; variation method; tensions;
parameters.
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TEMPERATURE CONDITIONS OF THE STEADY FOAMING ON NETS

Hens — onpeaencuue ycaoBuil GOpMUPOBAHHUS IIEHBI IPH PA3IMYHBIX TEMIIEPATYPax €€ COCTABISIONIUX B Ta30BOH U
KHUIKOH (hazax.

MeTtoauka. AHATUTHYECKUE M SKCIICPUMEHTAIBHBIC HCCIETOBAHMS MPOLIECCOB TEHEPUPOBAHMUS Ta30- U BO3YIIHO-
MEXaHUYECKOW IMEHbI Ha CETKAX MPH Pa3IMYHBIX TEMIEpPATypax ra3a u »KHIKOCTH.

Pe3yabrarsl. [IpoBeieHHbIE TEOPETUUECKHIE U IKCIICPUMEHTAIBHBIE HCCIICIOBAHUS YCIOBUIT 00pa30BaHMs Ha CETKAaX
razo- © BO3IYIIHO-MEXaHMYECKOH TEHbl MO3BOJIMIM YCTAHOBHUTH TEMIEPATypPHbIC TMpPEAebl sl  YCTOHYHUBOTO
MEHO00Pa30BaHMUs HA CETKAaX. Y CTAaHOBJICHA B3aUMOCBS3b MEXK/Y KPATHOCTBIO MIEHBI U TEMIIEPATYPOil ra30Bo# (ha3bl.

Hayunasi HoBu3Ha. OOOCHOBaHBI TEMIIEPATYpPHBIC MPEIC/bl YCTOMYMBOIO MEHOOOpPA30BaHMSA HA CETKaxX ra3o- U
BO3)1yIHHO-MexaHH‘IeCKOﬁ IICHBI.

IIpakTHyeckasi 3HAYAMOCTb. [IpeyIoKEHO MPU MPOSKTHPOBAHUU MPOTUBOMOKAPHOHN 3aIIUTHI C UCIIOIb30BAHUEM
9KCKIUOHHBIX T'CHEPATOPOB raso- u BOS,Z[yIHHO-MeX&HH‘-IeCKOﬁ INCHbI YCUJIMBATHb BO3MOJKHBIC TCMIICPATYPHBIC YCIIOBHUA
MeHO000pa30BaHUs HA CETKaX.

KaioueBble clioBa: 2d30- U 6030YUWHO-MEXAHUYECKAsl NEHd;, NeHOOOpA308anue HA CemKax, MeMnepamypHbie
npeoenvl 2a308 071 YCMOUYUB020 NeHO2EHEPUPOBAHUSL.

Purpose. Detection of conditions of foam formation at various temperatures of its components in the gas and liquid
phases.

Methods. Analytical and experimental investigations of the processes of generation of the gas- and air-mechanical
foam on the nets at various gas and liquid temperatures.

Results. The theoretical and experimental investigations of the conditions of formation of the gas- and air-mechanical
foam on the nets carried out allowed establishing the temperature limits for the steady foaming on the nets. The
interconnection between the foam expansion ratio and temperature of the gas phase has been established.

Scientific novelty. The temperature limits of the steady foaming of the gas- and air-mechanical foam on the nets have
been substantiated.

Practical value. It is proposed to intensify the possible temperature conditions of the foaming on the nets by
projecting the fire protection with the use of gas and air-mechanical foam ejection generators.

Key words: gas- and air-mechanical foam; foaming on the nets; temperature limits of gases for steady foam
generation.
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THERMAL DROP OF VENTILATION PRESSURE BY SPONTANEOUS HEATING THE GRAIN
ACCUMULATION

Hens. PazpaboraTts MaTeMaTHYECKYI0O MOJETH JABIKCHHS BO3IyXa B IIOpaXx 3€pHOBOH Macchl M YCTaHOBHTH
aHATMTHYCCKUE 3aBUCHMOCTH CKOPOCTH JIAMHHAPHOTO, TYPOYJICHTHOTO M CMEIIAHHOTO JBIDKCHHS BO3yXa B MEIK3CPHOBOM
MIPOCTPAHCTBE OT TEMIIEPATYPBHI.

Metonuka. IIpumeHeHre KBaJApaTUYHOIO 3aKOHA COMPOTHUBIICHUS M YPaBHEHHsI COCTOSIHMSI MJCANBHOIO raza mpu
MaTeMaTH4YeCKOM OMKCAHUY JBIKEHUS IOTOKA BO3yXa.
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Pe3yabTatsel. [lokazaHo, 4ro oOpa3oBaHHE odara TOBBINICHHOW TEIJIOBOW aKTHUBHOCTH BHYTPH CKOTUICHHUS 3epHa
MIPUBOXAT K BO3HMKHOBEHHUIO TEIUIOBOM MEMPECCHH 3a CYET Pa3sHOCTH IUIOTHOCTEHW BO3MyXa W KaK CICICTBUC ABIKCHHIO
BO3IyXa CHH3Y BBEpPX B ra30BOH (ha3ze MEK3EPHOBOTO MPOCTpaHCTBA. [Ipy MaTeMaTHYecKOM ONMMCAaHWU (UIBTPAMOHHOTO
IIOTOKa BO3IyXa BHYTPH CKOIUICHHS YCTAHOBIICHO, YTO CKOPOCTH PAacTET 0 ONpeAelEHHOTO 3HAYCHHUS TEeMIIEpaTypHI,
COOTBETCTBYIOIIEH MT0’KapOONAaCHON CKOPOCTH MOTOKA.

Hayunasi HoBu3HA. BriepBBIe MpeiIoskeHbl aHATMTHYECKIE 3aBUCHMOCTH CKOPOCTEH JTaMHHAPHOTO, TYpOYJICHTHOTO
U CMEUIAHHOTO JBIKEHHS BO3AYyXa OT IPOHUIIAEMOCTH CPEbl M CPEeJHEH TeMIepaTyphl IOTOKA MO TOJIIMHE CKOTUICHHS.

IIpakTHyeckasi 3HAYUMOCTb. [loTydeHHbIE Pe3yIbTaThl MOXKHO IPUMEHSTH I IPOrHO3UPOBAHUS M10KapOONacHO
CUTYallUU B XPAaHWIHIIE C 36PHOBOM MacCOM.

KaioueBble cioBa: 3epuo; nponuyaemMocms, oude CAMOHAZDEBAHUs, MENN06As Oenpeccusi;, QOUIbMpPaAyUOHHbIL
NOMOK,; IAMUHAPHBIL PEIHCUM, MYPOYIEHMHBIL PENHCUM.

Purpose. To work out the mathematical model of air movement in the pores of the grain mass and to ascertain the
analytical dependences of the velocity of the laminar, turbulent and mixed air movement in the intergranular space on the
temperature

Methods. Application of the square resistance law and of the gas equation by the mathematical description of the air
flow movement.

Results. It is shown that the formation of the thermal hyperactivity seat in the interior of the grain accumulation
results in origin of the thermal drop of the ventilation pressure at the expense of difference of air densities and in the wake of
air movement from the bottom upwards in the gas phase of the intergranular space. It has been ascertained by the
mathematical description of the filtration air flow in the interior of the grain accumulation that the velocity grows up to the
defined temperature value corresponding to the fire-hazardous flow velocity.

Scientific novelty. The analytical dependences of the velocities of the laminar, turbulent and mixed air movement on
the permeability of the environment and the average flow temperature in thickness of the accumulation have been proposed
for the first time.

Practical value. One can apply the results obtained to forecast the fire-hazardous situation in the grain mass storage.

Key words: grain; permeability; spontaneous heating seat; thermal drop of ventilation pressure; filtration flow;
laminar-flow conditions; turbulent-flow conditions.
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LOCALIZATION OF CREEPING FOREST FIRES

Heas. IInanupoBaHWe ceTH NPOTHUBONOXKAPHBIX OaphepoB B JIECHBIX MaccMBax Kak CHOCO0a IPEAOTBPAIIECHUS
pacIpocTpaHeHus] HU30BBIX JIECHBIX TI0XKAPOB.

MeTtoanka. AHaJIU3 JIMTEPATYPHBIX NCTOYHHUKOB 110 BOINIPOCY IUIAHMPOBAHUS CETH IPOTHBOIOXKAPHBIX 0aphepoB B
JIECHBIX MacCHBax Kak crioco0a MpeoTBpaeHus paclpOoCTPaHEH!UsI HU30BBIX JIECHBIX T0XKapOB.

Pesyabrarbl. OnpenenieHbl COBPEMEHHbIE TEHICHIMU IIPOBEACHHS NPOTHUBOMOXAPHOTO OOYCTPOMCTBA JIECHBIX
MAaCCHBOB TIPY CO3/IaHUU TIPOTUBOTIOKAPHBIX OapbepoB.

Hayunasi HoBu3Ha. lccnemoBaHel (akTOphHI, BIMAIOMIME HA BHIOOp BHIA, IIUPUHBI M MECT PACIOJIOXKCHUS
MIPOTHBOIOXAPHBIX OapHEPOB MPH MPOBEACHUN MEPONPHUATHI IO MPEAYNPEKICHUIO PACIIPOCTPAHEHHUS JIECHBIX T0XapOB B
cTernHoit 30He. [IpeyiokeHa cucTeMaTH3alys CyIeCTBYIOUIMX POTHBOTIOKAPHBIX 0aphepoB U MpaBHiIa CO3/IaHHs CUCTEMbI
IIPOTHBOIOXKAPHBIX OapHEPOB.

IIpakTHyeckas 3HavYuMocTh. CrcTeMaTH3aIMs IPOTHBOIIOKAPHBIX O0apbepOB M MpaBUIIAa CO3/IaHUSI CUCTEMBI TAKHX
0apbepoB MTO3BOJISTIOT BHIIIOIHUTH MPOEKT IPOTHBOIIOKAapHOT0 00yCTPONUCTBA JIECHBIX MaCCHBOB.

KiroueBble ciioBa: secHoul noaicap, eblcoma njiameHu, CKopocmov pacnpoCmpaHeHUus JeCHOo20 noacapa, KpomKa
noJcapa, 1ecHas NOOCMUNKA, JeCHble 20plodue Mamepuanbl, HU3060U NONCAD, MUHEPANU308AHHAS NONOCA;, NOOPOCH,
nooJecox.

Purpose. Planning the net of fire-prevention barriers in forest massifs as a method of the spread avoidance of the
creeping forest fires.

Methods. Analysis of literary sources on the problem of planning the net of the fire-prevention barriers in the forest
massifs as the method of spread avoidance of the creeping forest fires.

Results. The contemporary tendencies have been determined by carrying-out the fire-prevention construction of the
forest massifs by creation of the fire-prevention barriers.
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Scientific novelty. The factors influencing on choice of form, width and situation of the fire-prevention barriers were
investigated by carrying-out the measures on prevention of spread of the forest fires in the steppe zone. The systematization
of the existing fire-prevention barriers and regulations for creation of the fire-prevention barriers system were proposed.

Practical value. The systematization of the fire-prevention barriers and regulations for creation of the system of such
barriers allow implementing the project of the fire-prevention construction of the forest massifs.

Key words: forest fire; flame height; spreading rate of the forest fire; fire edge; forest floor; forest combustible
materials; creeping fire; mineralized stripe; regrowth; undergrowth.
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AIR FILTRATION IN THE GRANULAR VEGETABLE SUBSTANCE ACCUMULATION

Heab. CoBepleHCTBOBaHHE METOJA ONPENENICHUs] CKOPOCTH JaMHUHAPHOTO ()MIBTPALIMOHHOTO MOTOKA BO3/yXa B
CKOIUIEHHH TIOPUCTOTO BEIECTBA.

Metoanka. MaremaTnyeckast 00pabOTKa ¥ aHANIN3 JTUTEPATYPHBIX JAHHBIX.

PesyabTarsl. Ilpn pacuére GpribTpalMOHHOTO MOTOKA BO3yXa BHYTPH CKOIUIEHHUS 3€PEH MIIEHHUIIB! YCTAHOBJICHO,
YTO CKOPOCTh 3aBHCHUT OT TOJIIMHBI JUCIEPCHOH cpelpl M KoddduimenTa nporuaeMocTd. Ha 3HaueHne ko3¢ ¢unnenra
MIPOHUIIAEMOCTH OKa3bIBAET BJIMSHHE ITOPHCTOCTH, KOTOPAsk 3aBHCUT OT (JOPMBI M pa3Mepa BMeaomux Jyactuil. [loatomy,
MIPUMEHSST TEOMETPUYECKHE XapaKTEPUCTHKH YacTHI] MOPHUCTOM Cpeibl, MOKHO OIPENENUTh CKOPOCTh (PHUIIBTPaiMOHHOTO
MIOTOKA IPY 00pa30BaHUM OYara MOBBIIIEHHON TEIUIOBOI aKTHBHOCTH B HACHIIIH BEIIECTBA.

Hayunas HoBu3Ha. [IpeanoxeHbl SMOMPHYECKHE 3aBUCUMOCTH TIOPUCTOCTH OT SKBUBAJICHTHOTO JTHAMETPa YacTHIIbI
U TIPOHHUILIAEMOCTH OT HMOPUCTOCTH BEUIECTBA, MPHUYEM MOCIEAHSS 3aBUCHMOCTh OIMCBHIBACTCS 110 CTETIEHHOMY 33aKOHY, YTO
paHee uccIeJ0BaTeIN HE YIUTHIBAIIH.

IpakTHyeckasi 3HAYUMOCTb. [loTydeHHBIE pe3yNbTaThl MOKHO MPUMEHATH JUIS MMPOTHO3UPOBAHHS BOSHUKHOBEHHS
MOXaPOOIACHOT0 (PUIBTPALIHOHHOTO MIOTOKA B CKOIUICHUHU BELIECTBA.

KaroueBble cli0Ba: 3epuucmoe gewjecmeo; NOPUCHOCHs, NPOHUYAEMOCMb, TAMUHAPHBLE QUALIMPAYUOHHBIT NOMOK,
Mamemamuyeckuti aHau3.

Purpose. Improvement of the method of determination of the laminar air filtration flow velocity in the porous
substance accumulation.

Methods. Mathematical treatment and analysis of literary data.

Results. It has been ascertained by the calculation of the filtration air flow in the interior of the wheat grain
accumulation that the velocity depends on the thickness of the dispersive medium and permeability coefficient. The porosity
that depends on the form and size of containing particles influences the permeability coefficient value. Using the geometrical
characteristics of the particles of the porous medium one can determine the filtration flow velocity when formation of the
thermal hyperactivity seat in the embankment of the substance.

Scientific novelty. The empirical dependences of the porosity on the equivalent diameter of the particle and
permeability because of the porosity of the substance are proposed, though the last dependence is described according to the
power law, what the investigators didn’t taken into account earlier.

Practical value. One can apply the results obtained to forecast the formation of the fire-hazardous filtration flow in
the substance accumulation.

Key words: granular substance; porosity; permeability; laminar filtration flow; mathematical analyses.
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KINETIC PARAMETERS AND HEAT-TRANSFER COEFFICIENTS BY THE SPONTANEOUS HEATING OF
AN ORGANIC SUBSTANCE

Heab. OnpenennTh KUHETHYECKUE NMapaMETPhl MPOIECCa OKHUCIEHHS W KOI(GPHUIMEHTH TEIUIOOTAAYN JIPEBECHBIX
ONMWIOK MO aanabdaTHYECKON CKOPOCTH CaMOHArpeBaHWS W TEMITy OXJIaKACHHUS A AATbHEHIIEro IMPOTHO3HPOBAHUS
YCIIOBHH X T0’KapOB3pPEIBOOE30IIACHOTO XPAHEHHUS.

Metoauka. Tepmorpadudecknii METOJ yCTaHOBICHHUS CKJIOHHOCTH OPTaHHYECKHX BEIIECTB K CaMOBO3TOPaHUIO;
00paboTKa M aHATHM3 SKCIIEPUMECHTAIBHbBIX TaHHBIX.

Pesyabrarel.  OmnpeneneHbl  KO3(Q(UIMEHT  OXJNAXKICHUS,  XapaKkTepU3YIOIIMH  YCIOBHS  TEIIOOTBOJA
CaMOBO3rOpaloIeiicss Macchl; KHHETHYECKHE IapaMeTpbl Mpolecca OKHCICHUs APEBECHBIX ONHJIOK; KOA(QQUIHEHTHI
TEIIOOTA4H JUIS Pa3HOro 00bEMA HCCIEyeMOroO BEIECTBaA.

Hayunas HOBH3HA. Hewnsorepmuueckum METOA0M c NIPUMEHEHHUEM TEIUIOBOM TEOpUU
S.C. KuceneBa uccnenoBaHa KMHETHKa CaMOBO3TOPaHUS YIIIEPOJHOTO OPraHUYECKOTrO BEIlecTBa (Ha NMpHMEpe IPEeBECHBIX
ONMWIOK). YCTaHOBJICHO, YTO TEMIIEPAaTYpHYIO 3aBUCHMOCTh anuabaTH4ecKol CKOPOCTH CaMOHArpeBaHUs OIUCHIBACT
9KCTIOHEHIIMAILHOE YPaBHEHHE C MOCTOSHHBIMH IS TAHHOT'O 00pa3iia KWHETHIECKUMHY ITapaMeTpaMH.

IpakTnyeckass 3Ha4MMOCTh. [IpeiokeH MeTOJ, OnpeAeNeHNsT KHHETUYECKUX MapaMeTPOB Mpolecca OKUCIEHUs
YTJIEPOIHBIX BEIIECTB B Ta00OPATOPHBIX YCIOBHUSX Ul KAYECTBEHHON OIICHKH MX CKJIOHHOCTH K CAMOBO3TOPAHHIO.

KnaroueBble cioBa: opeanuueckue seujecmed; Camoso32opauue;, aouadamuyeckdas CKOpOCMb CAMOHASPEBAHUSL
MeMn OXAANCOeHUsL, IHEP2US aKMUBAYUY, NPEOIKCHOHEHYUATbHBITL MHOJMCUMENb, KOIPDUYUeHm menioomoaiu, Kpumepuil
buo.

Purpose. To determine Kinetic parameters of the oxidation process and heat-transfer coefficients of sawdust on the
adiabatic sound velocity of the spontaneous heating and rate of cooling for further prognostication of conditions of their fire-
and explosion-safe storage.

Methods. Thermographic method of establishment of liability of the organic substances to spontaneous combustion;
processing and analysis of experimental data.

Results. The coefficient of cooling characterizing the conditions of heat sink of the mass being self-combustible;
kinetic parameters of the process of the sawdust oxidation; heat-transfer coefficients for the various volume of the substance
being investigated have been determined.

Scientific novelty. The kinetics of the spontaneous combustion of the carbon organic substance was investigated (in
terms of sawdust) with the non-isothermal method using the Ya.S. Kiselyov heat theory. It is established that the exponential
equation with the kinetic parameters that are constant for the specimen given describes the temperature dependence of the
adiabatic sound velocity of the spontaneous heating.

Practical value. The method of determination of the kinetic parameters of the process of oxidation of the carbon
substances under laboratory conditions is proposed for the qualitative estimation of their liability to spontaneous combustion.

Keywords: organic substances; spontaneous combustion; adiabatic sound velocity of the spontaneous heating; rate
of cooling; activation energy; pre-exponential factor; heat exchange coefficient; Bio criterion.
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DETECTION AND IDENTIFICATION OF OIL PRODUCTS RESIDUA AFTER FIRES

He.m,. Pa3pa60T1<a I‘aBOXpOMaTOFpa(l)I/I"IGCKOFO METoaa O6Hapy)KeHI/IH JICTKOBOCIINIAMCHAIOIINUXCA HC(i)TCHpOILyKTOB B
npo6ax, OTO6paHHbIX C MCECTa II0XkKapa, U HX I/II[GHTI/I(i)I/IKaIII/II/I, KOTOpBIﬁ OTJIMYAK0T TIPOCTOTa B HUCIIOJHCHUU U
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9KCTIPECCHOCTH, BBICOKAS qyBCTBUTEIBHOCTb. YcranoBnenne TJIaBHBIX KpPHUTEPHEB UAeHTU(UKALUH
JIETKOBOCIUIAMEHSIOIINXCSA HePTEPoayKTOB (OeH3MHA U KEPOCHHA).

Metoauka. VccrnenoBaHus ¢ HCIIOIB30BAHNEM Tra30KUAKOCTHOM 1 Ta30a1cOpOIMOHHON XpoMaTtorpadun.

PesyabTaTsl. Pa3paboran nocTymHBIN, SKCIPECCHBIN M BHICOKOYYBCTBHUTEIBFHBI METOJ aKKyMYJISTHBHOM Ta30BOM
xpomarorpaduu oOHapyKeHHUS U HACHTH(UKAINE HeQTenpoaykToB (OCH3MHA U KePOCHHA) B Mpobax, 0TOOPaHHBIX C MecTa
T0%apa, OTIHYAIONIMACS HU3KHM IOPOTOM OOHAPYXeHHs (Ha YpOBHE HAHOKOHIEHTpaumii) Oemsmma 5,9-10™ r/em® n
kepocura 5,010 r/cm®. VCTaHOBIEHBI OCHOBHBIC KPUTCPHH MACHTH(MUKAIY GCH3MHA U KEPOCHHA: BPEMSl yICP)KHBAHHS
IPYIIIOBOTO MMUKA U OTIEYATOK IPYNIIOBOM XpOMATOTpaMMBbl (aHAJIOTUYHO OTIIEYATKY HajbLEB).

Hayuynasi nHoBm3Ha. Pa3paboraH HOBBIII MeTO ra3oBoil XxpomaTtorpaduu, KOTOPBHIH MO3BOJSET OOHAPYXUTH H
UACHTH(HUINPOBATH JIETKOBOCIUIAMEHSIOIINECS CIIOKHBIE CMeCH He(TSIHOW NPHUPOJbI 0e3 MpeaBapUTEIbHON SKCTPAKIUU U
KOHLEHTPHUPOBaHUs 1pod. B ocHOBY MeTo/1a 1OJI0KEH MPHUHIKII, KOTOPBI OTINYaeTCs OT KJIACCHYECKOH XpoMaTorpaduu He
JIeTICHNEM UCXOJHOM CII0)KHOM CMECH Ha OTJIeNIbHbIe KOMIIOHEHTHI, a, HA00OpOT, CYMMHUPOBaHHEM CHUT'HAJIOB KOMIIOHEHTOB B
€MHBII TPYNIIOBOM CUTHAIL.

IIpakTHyeckasi 3HAYMMOCTb. MeTO MO3BOJSIET HUCKIIOYUTh PUMEHEHHE HEIOCTATOYHO CEIEKTHBHBIX, CIOKHBIX,
3aTPaTHBIX U MPOJODKUTENBHBIX 110 BPEMEHN CHEKTPOMETPHIECKUX M TPaJUIHMOHHBIX XpOMAaTOrpa(uIecKiux METOI0B IpH
HCCIIEJOBAaHUH NIPUYMH BO3HIKHOBEHUS MOXKAPOB.

KnioueBble cl0Ba: akKyMyasimugHas Xpomamozpapus; NOACApHO-MeXHU4ecKUue UCCIe008aHus, UOeHmupuKayus,
OeH3UH,; KepoCUuH, copOeHm,; nopo2 OOHAPYICEHUS; 8PEMS YOEPIHCUBAHUSL, OMNEYAMOK SPYNNOBOU XPOMAMOSPAMMUYL.

Purpose. Working-out the gas chromatographic method of detection of highly inflammable oil products in the
samples taken away from the fire-place and of their identification, the distinctive characteristic of which is a combination of
implementation simplicity and dispatch of carrying-out the analysis with high sensitivity. Establishment of principal criteria
of identification of the highly inflammable oil products (benzene and kerosene).

Methods. Investigations with the use of the gas-liquid and gas adsorption chromatography.

Results. The accessible, express and highly sensitive method of the accumulative gas chromatography of detection
and identification of the oil products (benzene and kerosene) in the samples taken away from the fire-place has been worked
out. It distinguishes itself by the low detection threshold (up to standard of nanoconcentrations) of benzene 5.9-10* g/cm®
and kerosene 5.0-10™! g/cm3A The main criteria of identification of benzene and kerosene have been established: hold time of
the group peak and imprint of the group chromatogram (similarly to finger-print).

Scientific novelty. The new method of the gas chromatography has been worked out. It allows detecting and
identifying the highly inflammable complex mixtures of oil nature without preliminary extraction and concentration of the
samples. The method is based on the principle that distinguishes itself from the classic chromatography not by dividing the
initial complex mixture into the separate components, but on the contrary by summation of the signals of components to the
united group signal.

Practical value. The method permits to rule out the application of the not enough selective, complicated, cost-based
and time-long spectrometric and traditional chromatographic methods by investigation of causes of origin of the fires.

Keywords: accumulative chromatography; fire-technological investigations; identification; benzene; kerosene;
sorbate; detection threshold; hold time; imprint of the group chromatogram.
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ITPOTHO3UPOBAHUE YPE3BBIYAMHBIX CUTYAIIM TEXHOT'EHHOI'O XAPAKTEPA
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FORECAST OF EMERGENCY SITUATIONS OF AN ANTHROPOGENIC CHARACTER

Henb. AHaKM3 METOIOB, BO3MOXXHOCTEH M MEPCIEKTUB, MO3BOJIIONIMX JOCTOBEPHO MPOrHO3UPOBATH TEXHOT'CHHBIC
KatacTpoQsbl.

Metoauka. Cucremarndeckuii 0030p KiaccupUKauu, (PaKTOB, TOCICACTBHA W TEHIACHIMM, CBS3aHHBIX C
Ype3BBYAHBIMI CUTYAIFSIMHA TEXHOTCHHOTO XapakTepa B COBPEMEHHOM MHDE.

PesyabTaThl. OmpeneneHsl OCHOBHBIC 3aJadd IPOTHO3WPOBAHHS UPE3BBIUANHBIX CHUTyallMid TEXHOTCHHOTO
XapaxTepa.

Hayuynasi HoBu3HA. [lepeumcieHbl TEPCICKTHBBI HCIOJNB30BAaHUS MPEABECTHUKOB YPE3BBIYANHBIX CHUTYAIUA
TEXHOTEHHOT'O XapakKTepa.

[pakruyeckas 3HAYAMOCTb. OTpeiesieHa BO3MOXKHOCTD MOJIy4UTh, 00paboTaTh M HCIOJIB30BaTh WHPOPMALIUIO O
MPEIoIaraeMoM MpOIecce Il IKCICPUMEHTATIBHOTO HCCICAOBAHUS IPU IMOMOINM KOMIIBIOTEPHOTO MOJCIHPOBAHUS.
JIOKyMEHTaIbHO-HHCTPYMEHTANIbHASI PETUCTPALUs (PU3UUCCKUX MPEIBECTHUKOB TEXHOTCHHBIX KAaTacTPO(d C MOCICTYFOIIM
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W3ydeHHeM W o00paboTKOH 1aer BO3MOXKHOCTh MPOTHO3MPOBATH TEXHOTEHHBIE KaTacTpopsl H  MPUHUMATH
MIPEIYIIPEK AAIOLIIE MEPHI.

KiioueBble ciaoBa: mexuocenHas xkamacmpoda, Kiaccugukayus, asapus; ONdacHvle 8eujecmsd; Npeo8eCcmHUKU,
MOHUMOPUHE, NPOSHO3UPOBAHLLE.

Purpose. Analysis of methods, possibilities and prospects allowing forecasting the anthropogenic accidents for sure.

Methods. Systematical review of classification, facts, consequences and tendencies associated with the emergency
situations of the anthropogenic character in the modern world.

Results. The primal problems of forecasting the emergency situations of the anthropogenic character have been
determined.

Scientific novelty. The prospects of the use of precursors of the emergency situations of the anthropogenic character
have been enumerated.

Practical value. The possibility to obtain, process and use the information about the supposed process for the
experimental investigation by means of the computer-aided engineering is determined. The documental and instrumental
registration of the physical precursors of the anthropogenic accidents with further study and processing enables to forecast
the anthropogenic catastrophes and to take preventive measures.

Key words: anthropogenic accident; classification; accident; hazardous substances; precursors; monitoring;
forecasting.

Cepzen Ilasnosuu Bovicouxuii, 0-p mexn. nayx, saskagpedpoii; e-mail: sp.vysotsky@gmail.com

Tocydapcmeennoe obpazosamenvHhoe yupesicoeHue gbicuie2o npogheccuonanrpio2o obpasosanus «/Jonbaccras
HAYUOHANbHASL AKAOeMUSL CIPOUMENbCEA U APXUMEKMYDbLY

286123, Maxkeesxa, ya. [epocasuna, 2. Ten. +38 071-448-70-95;

Jmumpuit Anexcanoposuu Kosvips, cm. npenooasamens, e-mail: kozyr.dmitriy@gmail.com

Tocyoapcmeennoe obpazosamenbHoe yupedcoeHue Gbicuie20 NPoPecCUOHaIbHO20 00Pa306aHust « [JoHeyKuil HaYUOHATbHbII
MEXHUYECKUL YHUBEPCUMEIM )

83001, /loneyx, yn. Apmema, 58. Ten. +38 (062) 301-07-09

I[I/ICTAHI.[I/IOHHI)IFI KOHTPOJIb TEIIJIOBOI'O COCTOSAHUSA NIOPOAHBIX OTBAJIOB

Sergey Pavlovich Vysotsky, Dr. Sci. (Tech.), head of chair; e-mail: sp.vysotsky@gmail.com

The State Educational Institution of Higher Occupational Education “The Donbas National Academy

of Civil Engineering and Architecture”

286123, Makeyevka, 2, ulitsa Derzhavina. Phone +38 071-448-70-95;

Dmitry Aleksandrovich Kozyr’, senior lecturer; e-mail: kozyr.dmitriy@gmail.com

The State Educational Institution of Higher Occupational Education “The Donetsk National Technical University”
283001, Donetsk, 58, ulitsa Artyoma. Phone +38 (062) 301-07-09

REMOTE CONTROL OF THE THERMAL STATE OF WASTE DUMPS

Hens. OmnpeneneHne BIUSHUS OCHOBHBIX ()aKTOPOB HA PE3yIbTATHl TEIUIOBH3HOHHON CHEMKH TOPSIIUX ITOPOTHBIX
OTBaJIOB, 00OPa30BAHHKIX MPH OOBIYE YIS pa3HOH cTagny MeTaMopdu3Ma.

MeToauka OCHOBaHa Ha MPUMEHEHUH KIACCHUECKUX PEIICHUH TEOPUH TETIJIONPOBOIHOCTH U IOTIOJTHEHHS XaHTJIH.

PesyabTarel. [IpoBefeHHBI aHANIN3 PAa3BUTHS TUCTAHIIMOHHBIX METOJIOB M CIOCOOOB KOHTPOJSI TEMIIEPATyphl
MIOPOAHBIX OTBAJlOB TO3BOJMJ pa3paboTaTh KpUTEpUATbHOE YpaBHEHHE, KOTOPOE YYHTHIBAET OCHOBHBEIE (HaKTOPHI,
BIUSIIONIUE HA TUCTAHITMOHHOE U3MEPEHHUE TEMIIEPATyphl 04aroB CaMOBO3TOPAaHUS Ha MOPOJHBIX OTBanax. MccienoBaHusIMHU
YCTaHOBJIEHO, YTO TPH JUCTAHIIMOHHOM KOHTpPOJE KOA(P(OHUIMEHT TEIUIOOTAAYH B aTMOC(Epy 04aroB CaMOBO3TOpaHUS Ha
MOPOJTHBIX OTBajax, oOOpa30BaHHBIX NpU JOOBYE VYISl BEICOKOW cTamuu MeTamopdusma ([loHenkwid OacceiiH,
[MomMockoBHBIN OacceliH), BBIIE, YeM Ha IOPOJHBIX OTBajaX, OOpa30BaHHBIX NPU [OOBIYE YINISA pPaHHEH CTaIuH
Metamopdusma ([lewopckuii Gacceiin, YensOuHCKuii 6acceiiH). Y CTaHOBIICHO, YTO JUJIsl TOPOTHBIX OTBAJIOB, 00pPa30BaHHBIX
npu 100BIYe yriiel BBICOKOH cTamuu MeTaMop(du3Ma, PacCTOSHIE AUCTAHIIMOHHOTO KOHTPOJIS OOJIBINE, YeM JUIS TIOPOIHBIX
OTBAaJIOB, 0OPA30BaHHKIX MPH TOOBIYE YIiIel paHHEeH cTaqun MeTamopdu3ma.

Hayunasi HoBM3Ha. BrepBrie pa3zpaboTaHHOE KpUTCPUAIBHOE YPAaBHEHHE OIMCHIBACT TUHAMUKY W3MCHCHHUS
ko3¢ hUIMeHTa TeI00TAaYN B aTMocdepy Mpu AUCTAHITMOHHOM KOHTPOJIE TEMIIEPATYPHI M YIUTHIBAET OCHOBHBIE (DAKTOPHI,
BIIUSIIONIME HA TUCTAHIIMOHHOE U3MEpPEHUE TEMIIEPATyPhl 04aroB CaMOBO3TOPAHHS Ha MTOPOJHBIX OTBAJIaX.

IpakTuyeckasi 3HAYUMOCTb. lloydeHHBIE pPE3yNIbTaThl MOXHO HCIIONB30BaTh NMPH MHUCTAHIIMOHHOM KOHTPOJE
TEIUIOBOT'O COCTOSHHS IIOPOTHBIX OTBAJIOB.

KiroueBble €J10Ba: nopoousiil 0med; camo80320pamie; NponycKkanue ammocgepwl, becnuiomuvle iemamenbHble
annapamsl,; cmaousi Memamop@uama yenis.

Purpose. Determination of the influence of main factors on the results of thermal-imaging survey of burning waste
dumps formed when mining the coal of the different metamorphism stage.

The methods are based on the application of classical solutions of the theory of heat conductivity and the Huntley
supplement.
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Results. The analysis of development of the remote methods and means for temperature control of the waste dumps
carried out allowed working-out the criterion equation that takes into account the main factors influencing the remote
temperature measurement of the spontaneous combustion sites on the waste dumps. The investigations have ascertained that
the heat-transfer coefficient into the environment of the spontaneous combustion sites on the rock dumps formed when
mining the coal of the high metamorphism stage (the Donetsk basin, the Moscow lignite basin) is higher by the remote
control than that one on the waste dumps formed when mining the coal of the early metamorphism stage (Pechora basin,
Chelyabinsk basin). It has been established that the remote control distance is larger for the waste dumps formed when
mining the coal of the high metamorphism stage than for the waste dumps formed when mining the coal of the early
metamorphism stage.

Scientific novelty. The criterion equation worked out for the first time describes the dynamics of change of the heat-
transfer coefficient into the environment by the remote temperature control and takes into account the main factors
influencing the remote temperature measurement of the spontaneous combustion sites on the rock dumps.

Practical value. One can use the results obtained for the remote monitoring of the thermal state of the waste dumps.

Key words: waste dump; self-ignition; atmospheric transmission; unmanned aerial vehicles; metamorphism stage of
coal.
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THE MATHEMATICAL MODEL OF PENETRATION OF AN ANCHOR INTO THE MASSIF UNDER LOAD

Lenb. BEIBUTE 3aKOHOMEPHOCTH TIPOIIECCa YCTAaHOBKH B TOPOAHBIA MacCHB FOPHOM BBIPAOOTKU YrOJIBHOM IIaXTHI
aHKepa OOJIBIIEro AWaMeTpa, YeM JUAMETp HalpaBJIAOLIETo IIMypa, NP JUHAMHUYECKOM Ha HETO BO3AECHCTBHM C YIETOM
BO3HHUKAIOIIHX COMPOTUBICHUH MEPEeMELICHNIO0 aHKepa B CEYEHUH M 110 JUIMHE JJI1 00OCHOBAaHUS MapaMeTpOB yCTPOMCTBa
KpEIUICHHUS.

Metoabl. TeopeTuueckuil METOJl UCCIENOBAHUM C MCIIONB30BAaHUEM TEOPHUM IIPOJOJIBHOTO yJapa, U3JI0)KEHHOU B
pabore CeHn-Benana n yroyHeHHOH B nanpHeieM byccuHeckoM, a Takke pe3yJbTaToB, NOJMydeHHBIX B pabortax FOHra mo
pacrpocTpaHeHnto aeopManny B TeJlax MPH CHIOBBIX BO3JCHCTBHUSIX.

PesyabTarsl. IlomydeHbl 3aBHCHUMOCTH JUIsl ONPEJENECHHS MECTOIOJIOXKEHHS, IEpPEeMENICHUs, yCKOPEHHUH,
nedopManuii M HaOpsHKEHWH aHKepa B MAacCHUBE TOPHBIX IOPOJ, YYUTHIBAIOIIME €ro I'eOMETPUYECKHE pa3Mepbl U
MEXaHHYECKHE XapaKTepUCTHKH, KOTOpBIE IIO3BOJISIIOT BHIOpaTh IapaMeTpbl YCTpOicTBa, OOECIeYHBAIOIIETO
HE00X0IMMYI0 TUHAMHUYECKYIO HAarpy3Ky Ha aHKep, ¥ OIPEICIUTh CKOPOCTh €r0 yCTaHOBKH B IIOPOIHBIH MacCHB.

Hayunasi HoBu3Ha. Brepsrle pa3paboTaHa MaTeMaTHdecKas MOJENb IIPOIlecca YCTAHOBKH B IOPOJHBIN MacCHB
aHKepa OoJbIIero IuaMerpa, 9YeM TUAMETp HAIpaBISIONIEro INMypa, MPH AMHAMHYECKOM Ha HETrO BO3JEHCTBHU C YUETOM
BO3HHUKAIOIINX COMPOTHUBIICHNH MEPEMEIICHNIO aHKePa B CEYCHUH | TI0 UTHHE, YTO 00eCTIeYnT Oe30I1acHOe BeIeHNE TOPHBIX
paboT u 3HAYUTETHFHO CHU3NUT 3aTPATHl IPH KPEIUIEHHUH TOPHOTO MaCCHUBA.

IpakTHyeckasi 3HaAYMMOCTb. [loydeHHBIE 3aBHCHMOCTH MO3BOJISIIOT BBIOpaTh TMapaMeTpsl YCTPOWCTBA,
obecrieuynBaloIIero HeoOX0IMMYIO IMHAMHUYECKYIO HAarpy3Ky Ha aHKep, CKOPOCTb €ro JIBHXKEHHS B IOPOJHBIH MAacCHUB U
0€30MacHOCTb BEJICHUs TOPHBIX paboT.

KnatoueBble caoBa: copublli maccug, amkep, HANPAsIAOWULL WNRYP, OUHAMUHECKAs HA2pY3Kd; Oedopmayus,
HAanpsdiCceHue; MamemMamuieckas Mooeb.

Purpose. To ascertain the behavior of the process of setting the anchor of the greater diameter than the diameter of
the directing borehole into the massif of a mine working of a coal mine by dynamic influence of resistances over it arising by
movement of the anchor in the cross-section and along the length to substantiate the parameters of a fastener.

Methods. The theoretical method of investigations with the use of the longitudinal impact theory expounded in a
work of Saint-Venant and corrected further by Boussinesq as well as of the results obtained in the works of Jung on
spreading the deformation in objects by force actions.

Results. The dependences to determine location, movements, accelerations, deformations and strains of the anchor in
the massif taking into account their geometrical dimensions and mechanical characteristics that allow choosing the
parameters of the device ensuring the necessary dynamical anchor load and determining the velocity of its setting into the
massif have been obtained.

Scientific novelty. The mathematical model of the process of setting the anchor of the greater diameter than the
diameter of the directing borehole into the massif by dynamic influence over it subject to resistances to movement of the
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anchor in the cross-section and along the length arising what will guarantee the safe carrying-out of the mining operations
and will reduce costs by anchoring the massif considerably.
Key words: massif; anchor; directing borehole; dynamic load; deformations; strain; mathematical model.
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INTERACTION OF A LIFE-SAVING APPLIANCE WITH A MAN BY HIS FALL FROM A HEIGHT

Heab. M3yunTh XapakTepUCTUKU B3aMMOJEHCTBHSA NMHEBMATHYECKOTO IMPBDKKOBOTO CIAacaTelbHOTO yCTpoiicTBa ¢
YEJIOBEKOM.

MeTtoabl. Teopernueckne UcceI0BaHUS B3aNMO/ICHCTBHS CIIacaTeIbHOTO YCTPOICTBA C TEJIOM CIIacaeMoro.

Pe3yabrarsl. 113 ycloBUs MOTIIOMIEHUS TOJHOW 3HEPIMM MaJalollero Teja 3a c4ET paboThbl, 3aTpaunBacMOW Ha
HCTEYEHHE BO3/yXa UYepe3 OTBEPCTHS, MOTyIEHbI aHATUTHIECKHE 3aBUCHMOCTH B3aHMOJICHCTBHS CIIacaTeIbHOTO YCTpoiicTBa
C YEIIOBEKOM.

Hayuynasi HoBHM3Ha. BriepBble mosydeHbl aHAJIMTHYECKHE 3aBHCHMOCTH pa3Mepa OTBEPCTHH B ITHEBMAaTHUECKOM
MIPBDKKOBOM CIIacaTeIbHOM YCTPOMCTBE, a TakXKe TOPMO3HOTO ITyTH CHAacaeMOro W CHIIBL, AEHCTBYIOUIEH Ha Telo 10
OCTaHOBKH.

IpakTuyeckasi 3HAYUMOCTb. [lomydeHHBIE 3aBHCHMOCTH MOTYT OBITH HWCHOJB30BAaHBI IS pacdyéra MmapaMeTpoB
CIIacaTeNbHOTO YCTPOHCTBA, a TAKXKE 3HAYCHUH TMHAMWYIECKON Teperpy3KH ¥ TOPMO3HOTO Iy TH.

KnroueBble ciioBa: gvicoma cnacenus;, NHEGMAMU4ECKoe NpPLIXHCKOGOe CRACAMENbHOE YCMPOUCME0; OMEepCmus;
OUHAMUYECKAS Nepespy3Ka;, MamemMamuiecKas Mooeb.

Purpose. To study the characteristics of interaction of the pneumatic hopping life-saving appliance with the man.

Methods. Theoretical investigations of the interaction of the life-saving appliance with the body of the man being
rescued.

Results. The analytical dependences of the interaction of the life-saving appliance with the man have been obtained
from the condition of absorption of the full energy of the falling body at the expense of the work being consumed for flow of
air through openings.

Scientific novelty. The analytical dependences of the size of the openings in the pneumatic hopping life-saving
appliance as well of the braking distance of the man being rescued and the force having an effect on the body until it comes
to a standstill have been obtained for the first time.

Practical value. The dependences obtained may be used to calculate the parameters of the life-saving appliance as
well as the values of the acceleration and braking distance.

Key words: life-saving height; pneumatic hopping life-saving appliance; openings; acceleration; mathematical
model.
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INFLUENCE OF WASTE DUMPS ON THE ENVIRONMENT

Hens. M3ydueHue mporiecca BBIACICHUS ra3000pa3HBIX BPETHBIX BEIISCTB B aTMoc(epy W3 TOPAIIHMX MOPOTHBIX
OTB&JIOB YIOJIbHBIX MPEANPUATUN M YCTAaHOBJIEHHE 3aBHCHMOCTEH YAENBHBIX MAacCOBBIX KOHLEHTpALUil 3TUX BEUIECTB OT
TEPMOACCTPYKIIMH TOPOAHOI MacChl OTBAJIOB IS TTOCIIEIYIOIIETO OTPEICICHNUS BAIOBBIX BEIOPOCOB.

Metoaunka. JlabopaTopHbIe HCCIeqOBaHUS OOPa3lOB TOPSAMINX MOPOTHBIX OTBanoB JloHOacca, OCHOBaHHEIC Ha
TEPMOJIECTPYKIIMU IOPOIHOM MACChl M aHAJIM3€ Ta30BOM MPOOEKI.

PesyabTaThl. J[ns wu3ydeHHUs mpoliecca BBIACICHHS Ta3000pa3HBIX BPEIHBIX BEIIECTB TOPSIICH MOPOTHONW MAaCChI
OTBAJIOB TPOBEJICHBI JTA0OPATOPHBIC HWCCIEJOBAHMS M IMOJIYUYCHBI JaHHBIE KOJIMUYECTBEHHOTO aHaiu3a JTHUX BeIllecTB. B
nuanasoHe (GUKCHPOBAHHBIX TEMIICPATYp HCCIICAOBAHBI KOHIECHTPAIMA HauOojee PaclnpOCTPAHCHHBIX BPEIHBIX BEIICCTR,
BBIICIISIONIUXCSA W3 TOPOAHBIX OTBaJOB B atMmocdepy (OKCHA W IMOKCUA YIIIEpOJaa, OKCHIbI a30Ta, OKCHJ CEphI,
cepoBomopon). OmpeneneHa TteMmmepaTypa MaKCHMAadbHOTO OO0pa3oBaHMS Ta30B, OKA3bIBAIOIIMX YAyIIAIOIIee U
OTpaBIsIOLIeEe JEHCTBUE HA OPraHW3M 4YEJIOBEKa. Y CTAaHOBJEHBl AHAJIUTHUYECKUE 3aBUCHMOCTH YAEJIBHOM MaccoBOM
KOHIICHTPAIUH ra3000pa3HbIX BPSTHBIX BEIIECTB OT TEMIEPATYPHI IIOPOTHON MacChl OTBAJIOB U MPOBEICH UX aHAJU3.

Hayunasi HoBu3HA. [loydeHBI 3aBUCHMOCTH YICITBHBIX MAaCCOBBIX KOHIICHTPAIMK Ta3000pa3HBIX BPEIHBIX BEIICCTB
OT TEPMOJECTPYKLUUU NOPOJHOM Macchl OTBajoB. OmpeneieHbl MaKCUMalbHbIE 3HAYEHHs YIEJIbHBIX KOHLUEHTpAaLUUN NpH
COOTBETCTBYIOIIEH TeMIIeparype MOPOJHON MACCHl OTBAJIOB IO KKIOMY Ta3000pa3HOMY BEIIECTBY, BBIJICIIIONIEMYCS B
atMocdepy U3 04aroB rOpeHHs.

IpakTnyeckasi 3HAYMMOCTh. [loTydeHHBIE PE3yNbTaThl MOTYT OBITh MCIOJIB30BaHbl IPU MOHHUTOPHHTE TEIJIOBOTO
COCTOSIHUSI TIOPOJHBIX OTBAJIOB YTOJBHBIX MpeAnpusatTuii. OmnpeneneHre MaKCUMalbHO BO3MOXKHOHM YAENbHOW MacCOBOU
KOHIIEHTpAIlMU Ta3000pa3HBIX BPEIHBIX BEIIECTB B 3aBUCUMOCTH OT TeMIEpaTyphl MOPOJHOW MacChl OTBaJOB B Odarax
TOPEHUS O3BOJIUT MPOBECTH KOJIMYCCTBEHHBIN aHAIN3 BhIIEICHUS ra3000pa3HbIX BPEIHBIX BEIIECTB B aTMOchepy.

KiroueBble CJIOBA: nOPOOHAs Macca OMBAno8, CAMOBO320paHue; KOHYEHMpayus, 6epeoHoe 8eujecmeo;
mepmooecmpyKyus.

Purpose. Study of the process of release of gaseous harmful substances into the atmosphere from the burning waste
dumps of coal enterprises and establishment of dependences of the specific mass concentrations of these substances on
thermodestruction of the bed for the following determination of gross emissions.

Methods. Laboratory investigations of the samples of the burning waste dumps of the Donets Basin based on
thermodestruction of the bed and analysis of the gas sample.

Results. To study the process of release of the gaseous harmful substances of the burning bed of the dumps the
laboratory investigations have been carried out, and the data of the quantitative analysis of these substances have been
obtained. The concentrations of the most widespread harmful substances emitting from the waste dumps into the atmosphere
(carbon oxide and carbon dioxide, nitrogen oxides, sulfur oxide, hydrogen sulfide) have been investigated over the range of
the fixed temperatures. The temperature of the maximum generation of the gases exerting an asphyxiating and toxic impact
on the human organism has been determined. The analytical dependences of the specific mass concentration of the gaseous
harmful substances on the temperature of the bed of the dumps have been ascertained, and their analysis has been carried out.

Scientific novelty. The dependences of the specific mass concentrations of the gaseous harmful substances on
thermodestruction of the bed of the dumps have been obtained. The maximum values of the specific concentrations at the
corresponding temperature of the bed of the dumps according to each gaseous substance emitting into the atmosphere from
the heat sources have been estimated.

Practical value. The results obtained may be used by monitoring the thermal state of the waste dumps of the coal
enterprises. The determination of the maximum possible specific mass concentration of the gaseous harmful substances
depending on the temperature of the bed of the dumps in the heat sources will allow carrying-out the quantitative analysis of
the emission of the gaseous harmful substances into the atmosphere.

Keywords: bed of the dumps; spontaneous combustion; concentration; harmful substance; thermal degradation.
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