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STRESSED STATE OF A MINE BLAST-RESISTANT STOPPING

Hean. CpaBHeHue pa3paboTaHHOI paHee MaTeMaTH4eCKOW MOJENH HampsHKeHHO-A1e(OPMUPOBAHHOIO COCTOSHUS
B3pBIBOYCTOMYMBOM INEPEMBIUKH, BO3BEACHHOM M3 THUIICOBOTO MaTepuala HMIM HA OCHOBE LEMEHTHOIO BSDKYILErO, C
3apyOe)KHBIMH aHAJIOTAMH.

Metoabl. TeopeTndeckuii METO] HCCIEIOBaHIH 0OBEMHOTO HAIPSHKEHHO-IE(GOPMUPOBAHHOTO COCTOSIHUS MIAXTHOM
QHM30TPOIHOM (M30TPOITHOI) B3PHIBOYCTONUYMBOIM IEPEMBIYKH, TNPEICTABICHHOW B BHIC TOJCTOW IUIACTHHBI, pPaanycC
KPHUBH3HBI KOTOPOI MEHSETCS O MapabosIMuecKoil 3aBUCMOCTH MO JCHCTBHEM Harpy3Kd OT B3pBIBHOHM yJapHOI BOJHBEI.
IlepeMbluky BO3BOAAT TOpPHOCHACATENH M3 LEMEHTHO-IIIAKOBOTO MaTepHana ¢ UCIONB30BAaHHEM B pacueTax OJHOTO H3
OCHOBHBIX YUCIIEHHBIX METOJIOB PELICHUS KPAeBbIX 3aJa4 TEOPUU YIIPYTrOCTH — BAPUALIUOHHOIO.

PesyabtaThl. [IpoBepeHa CXOAMMOCTH pe3yJIbTAaTOB pa3padOTaHHON MaTeMaTHYeCKOH MOJIENM HanpsHKEHHO-
J1e(OPMHUPOBAHHOTO COCTOSHUS IAXTHOW MOHOJUTHOM B3PHIBOYCTOMYMBON HMEPEMBIUKH, MPEICTABICHHON B BHJE TOJCTON
IUTAaCTHHBI C PAANYCOM KPUBH3HBI, MEHSIIOIIMMCS TI0 TapaboInIecKoi 3aBUCMOCTH, O IeHCTBUEM HOPMAaJIbHON HAarpy3Ku
OT B3PBIBHOM YyAapHOH BOJHBI C JKECTKMMH M IIAPHUPHBIMH TPAaHUYHBIMU KpEIUIEHMSMH IO KOHTYpy. I[lomydeHs
pacupelesieHUs] HANPSKEHUM B NIEPEMBIYKAX 10 OTHOCUTENBHBIM KOOPJAMHATAM C UCXOAHBIMU JAHHBIMU U PE3YJIbTaTaMH,
MOJy4eHHbIMH TNpu HaTypHbIX HcnblTaHusIX B CIHIA wu Ilombmre. YcTaHOBIEHO, YTO MPEBAIUPYIOT HANpPsDKEHUS HpU
HIAPHUPHOM KpeIUleHuH nepeMbruek, npuueM B CIIIA MakcuMmalbHbIe MX 3HAQUEHUS HA PACTSDKEHUS NMPHU ABYX IPAHHUYHBIX
YCIIOBHSX MPEBBIMIAIOT MpeieIbHbIE, TOATOMY OHHU Pa3pyIIMINCh, B [losbine — HA060pOT.

Hayunasi HoBH3HA. BriepBble NpHHATa pacueTHas CXeMa B3PBIBOYCTONYMBOM MEPEMBIUYKU B BHAE aHU30TPOIHOM
TOJICTOM IUIACTHHBI C 3aIIEMJIEHHBIMH WJIHM HIAPHUPHO ONEPTHIMU KPasMU U PaAUyCOM KPHUBH3HBI, MEHSIONIMMCA 110
napaboIMYecKOMY 3aKOHY IT0J1 ISHCTBHEM HAarpy3Ku OT B3pBIBHOH y/lapHOH BOJIHBI 0€3 ydeTa BIMSHUS METANIHIECKUX TPYO
B IIPOEMax Ha €e HaIpsHKeHHO-IePOPMHUPOBAHHOE COCTOSIHUE, IIONEpEUHbIe eOpMalyy CABHTa W BHYTPEHHHE CHIIBI
KOTOPOH BapbUPYIOTCS 10 KBaJIPaTHYHOMY 3aKOHY. OTO IIO3BOJIMJIO CYIIECTBEHHO YNPOCTHTH pElIeHWE 3aJadd o
CpaBHEHHIO C IPEABIAYIIEH MaTeMaTHIeCKON MOIEIBIO 32 CYET OTHICKAHUS OJHOHN (QYHKIIMU IepeMeneHUH BMECTO BYX.

IIpakTHyeckasi 3HAYUMOCThL. Pa3paboTaHHas MaTeMaTHuecKass MOJENb HamNpsKeHHO-Ie(pOpMHUPOBAHHOTO
COCTOSIHMSI TIAXTHOM B3PHIBOYCTOMYMBONW MEPEMBIYKH II03BOJIIET HAyYHO OOOCHOBAaTh €€ OCHOBHYIO TEXHHYECKYIO
XapaKTEPUCTUKY — TOJILIMHY B 3aBUCUMOCTH OT MEXAHHYECKUX XapaKTEPUCTUK MaTepualia, Harpy3KH, IUIOIAAu CEYEHUS U
[ITyOMHBI PaCcTIONOKEHHUS BEIPAOOTKH, YTO 00eCTIednT 6€30MacHyI0 paboTy TopHOCIIacaTelel Py BO3BEICHUH IEPEMBIYCK W3
MaTepuala Ha OCHOBE LIEMEHTHOI'O BSDKYILETO B pe3yIbTaTe IMKBUAALUY MTOA3EMHBIX I10’KapOB B YTONBHBIX IIaXTaX.

KaioueBble cioBa: copuas evipabomia; 63pbl8;, nepemblyKka, MOMWUHA, YeMeHmHOoe @adcywee, 8apuayuoHHbIl
MemoO, HANPAICEHUSL; MAMEMAMULECKAS MOOEb.

Purpose. Comparison of the previously developed mathematical model of the deflected mode of the blast-resistant
stopping erected from an alabaster binding material or based on a cement bonding agent with foreign analogs.

Methods. The theoretical method for investigating of the three-dimensional deflected mode of the mine anisotropic
(isotropic) blast-resistant stopping represented in the form of a thick plate which radius of curvature is changing according to
the parabolic dependence under the influence of an explosion shock wave load. The stopping is erected from the cement-slag
material by mine rescuers using one of the basic numerical methods for solving the elastic boundary value problems, i.e. the
variation method, in the calculations.

Results. The convergence of the results of the developed mathematical model of the deflected mode of the mine
monolithic blast-resistant stopping represented in the form of the thick plate with rigid and jointed boundary fastenings along
the contour has been checked. The radius of curvature of the thick plate is changing according to the parabolic dependence
under the influence of the standard load from the explosion shock wave. The stress distributions in the stoppings have been
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obtained according to the differential coordinates with the initial data and results received during the full-scale tests in the
USA and Poland. It has been stated that the stresses prevail by the jointed fastening of the stoppings, and in the USA their
maximum values for tensions by two boundary conditions exceed the limit values, that is why they have been destroyed. In
the case with Poland they have been not destroyed.

Scientific novelty. For the first time the design model for a blast-resistant stopping has been accepted in the form of
the anisotropic thick plate with the rigid or simply supported borders and the radius of curvature changing according to the
parabolic law under the influence of the explosion shock wave load without taking into account the influence of metal pipes
in the apertures on its deflected mode which lateral shear deformations and internal forces are varying according to the
square law. It has allowed simplifying the problem solving significantly in comparison with the previous mathematical
model by finding one displacement function instead of two.

Practical value. The developed mathematical model of the blast-resistant stopping deflected mode permits to
substantiate scientifically its basic technical characteristic, i.e. thickness, in accordance with mechanical characteristics of the
material, load, sectional area and location depth of a mine working, what will provide the safe labor of the mine rescuers
during erection of the stoppings from the cement bonding agent as a result of elimination of underground fires in the coal
mines.

Key words: mine working; explosion; stopping; thickness; cement bonding material; variation method; stresses;
mathematical model.
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IMPROVEMENT OF THE CONSTRUCTION OF STORED-PRESSURE HAND FIRE-EXTINGUISHERS

Hean. Obecneuenue >PQPeKTUBHON padOTHl 3aKayHbIX OTHETYIUUTENEH INpH JI000M HX IMPOCTPAHCTBEHHOM
PAaCIIONIOKEHUH.

MeToz[mca. AHalIuTHYECKHE U OKCIICPUMEHTAJIBHBIC HCCJI€AOBAaHUA TPOLECCOB U yCHOBI/Iﬁ BBITCCHCHUS
OTHETYIIAIUX BEUIECTB U3 3aKaUYHbIX PYYHBIX OFHeTymHTeHeﬁ.

PesynbTatbl. [IpoBefeHHBIC TEOPETHUYECKHE M OKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS MPOIECCOB BBITCCHEHHS
OTHETYINAIIMX BEUIECTB W3 3aKauyHbIX PYYHBIX OTHETYLIMTENCH MO3BOJIIA BHECTH HM3MCHEHHS B KOHCTPYKIIHIO
OTHETYIIHTENS, 9TO obecreunBaeT 3G HEeKTHBHYO ero paboTy B IF000M MPOCTPAHCTBEHHOM ITOJIOKEHUH.

Hayuynas wnoBu3Ha. Paspaborana maTemaTuyeckas MOJENb pabOvero mpolecca BBHITECHEHHS OrHETYINAlIei
KUIKOCTH B BHJE CHCTEMBl HEIMHECHHBIX Iu((epeHINaIbHbIX YypaBHEHHH, OGOCHOBAHO ONTHUMAJIbHOC 3HAYCHHE
KOHCTPYKTHBHOTO MapaMeTpa 3aKaqHOT0 OTHETYIIHTEIS — IIIONIAM CEUSHHUS €ro COILIa.

Ipakruyeckasi 3HAYUMOCTH. Pa3paboTaHHAs KOHCTPYKIHS 3aKa4HOTO PYYHOIO OTHETYINUTENsI OOecIeuuBact
HauboJiee MOHOE BHITECHEHNE OTHETYIIAIIETO BEIIECTBA M3 ero KOpIryca.

KirioueBble CJIOBA. 30KQUHOU OCHEMYWIUMenb, DSAACMUYHAS eMKOCMb, KOPHYC, OZHemyuawee 6euecmso;
nPOCMPAHCMEEHHOE PACNONOACEHUE OZHEMYWUmens; 2PHekmueHocms pabomeoi.

Purpose. Ensuring of the efficient operation of the stored-pressure fire- extinguishers by any spatial disposition of
them.

Methods. Analytical and experimental investigations of processes and conditions of displacement of fire-fighting
substances out of the stored-pressure hand fire-extinguishers.

Results. The conducted theoretical and experimental investigations of the processes of displacement of the fire-
fighting substances out of the stored-pressure hand fire-extinguishers have allowed making changes in the construction of the
fire-extinguisher, what ensures its effective operation in any spatial position.

Scientific novelty. The mathematical model of the working process of displacement of the fire-fighting liquid has
been worked out in the form of nonlinear differential equations, the optimal value of a design factor of the stored-pressure
fire-extinguisher, i.e. the sectional area of its nozzle, has been substantiated.

Practical value. The worked out construction of the stored-pressure hand fire-extinguisher guarantees the most total
displacement of the fire-fighting substance out of its case.

Key words: stored-pressure fire-extinguisher; flexible container; case; fire-fighting substance; spatial disposition of
the fire-extinguisher; working efficiency.
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A MECHANISM OF INITIAL DROP FORMATION IN A MIXING CHAMBER OF A FIRE-FIGHTING
EQUIPMENT MEXAHU3M MEPBUYHOI'O KAIIVIEOBPA3OBAHHWSA B KAMEPE CMEIIEHUA
MOKAPOTYINAIIET'O YCTPOMCTBA

Hean. OnpeneneHue MexaHU3Ma U BPEMEHH IIEPBUYHOI0O KarieoOpa3oBaHMs B KaMepe CMELICHUs IT0XKapOTYIIAIIETo
yCTpOﬁCTBa ra3oJUHaAMHUYCCKOro TUIla, UCCJICAOBAHUEC JBMKCHUA KaIlJIW B MPOLECCEC OTACICHUA OT CTPYHU, IMapaMETpPOB
Karuiy.

Metoa. Y4Ué€r cuUCTeMBI CHII, NEHCTBYIOIIMX Ha AJIEMEHT CTPYH B KamMepe CMEIICHHs, COCTAaBIICHWE U PEIICHHE
nmudepeHIraIbHbIX YpaBHCHNH IBIMKCHHUS, HAX0KICHHE BPEeMEHH KaruieoOpa3oBaHus U JHaMeTpa KaIllu.

Pesyabstarsl. CremaHo NpeANoNoKEHHE O TOM, YTO IIEPBHYHOE KaruieoOpa3oBaHWE B KaMepe CMCEIICHHS
MOYKapOTYIIAIIECTO YCTPOMCTBA OCYIISCTBIIICTCS 3a CYET MPOJOIBHBIX OCEBBIX CHJI, IEHCTBYIOIIMX Ha JIIEMEHT CTPYH.
DIEeMEHT CTPYH IpeBpamaeTcs B KAIUTIO IPH JCHCTBUU CABHTAIOIINX CHJI a3POJWHAMHYECKOTO COTPOTHBICHUS W CIUIBI
BA3KOTO TPEHHS, KOTJA CMEIICHHE TIPEBBINIACT [OUAMETP JKHKICPHOTO OTBepCcTHsA. B pesymbTare pemieHHs
muddepeHanbHpIX ypaBHEHHUH MOJMYy4YEeHbl 3aKOHBI U3MEHEHHs CKOPOCTH U NMyTH Kallli B QyHKIMU BpemeHH. [loxydeHo
BpeMsi KaruieoOpa3oBaHMs M JUaMeTp Karuin. J[naMeTp Karuid IoJydeH B MPEIIOJIOKESHUH, YTO JJIEMEHT CTPYU NpPHU €ro
OTJIEJICHUH OT CTPYH IPEBPAIACTCS B PABHOBEIIUKYIO 110 00bEMY CHEPHUUECKYIO KHUKYIO YaCTHUILY.

Hayuynas HoBu3Ha. [Ipe/iokeH MeXaHH3M MEPBUYHOIO KarieoOpa3oBaHusl B KaMepe CMEIICHHs M0KaPOTYIIAIIETO
BEIIIECTBA, IIPH KOTOPOM OOpa30BaHUE KAl OCYHIECTBISIETCS 328 CYET IMPOJMOJBHBIX OCEBBIX CHIJI adPOJANHAMHYECKOTO
COIIPOTHUBIICHHSI U BA3KOro TpeHusi. [lomydensl nuddepeHimansiple ypaBHEHHS JIBHKSHHUS, HalIEHBI 3aKOHbI M3MEHEHUS
CKOpOCTH W TyTH Kamd. [loka3aHo, 4To BpeMs KarieoOpa3oBaHWS HAXOMAT W3 YCIOBHUS CMEUICHHS KAl Ha pa3Mep
IUaMeTpa CTpyH. YpaBHEHHE, COOTBETCTBYIOIIEE 3TOMY YCIIOBHIO, SIBISCTCS TPAHCICHACHTHBHIM M HE MMEET PCIICHHS B
AJIEMEHTAPHBIX (QYHKIHAX.

[pakTuyeckasi 3HAYMMOCTH. [locTpoeHa MaTemaTHdeckas MOJETh MpoIecca MEPBUYHOTO KarureoOpa3oBaHMUS,
CBSI3BIBAIOIIASl KOHCTPYKTHBHBIE W pPEKHMHBIE TapaMeTphl KamMephl CMCEHICHHS ¥ JUaMeTp TEeHEPHUPYEMBIX Kallelb.
[pemmoxxeHHass MaTeMaTH4ecKas MOJENb COBMECTHO C MaTeMAaTHYECKOW MOJENBI0 Ta30JIWHAMHYCCKHX MPOIIECCOB B
nByx¢a3zHoM corie oOpasyeT 00OOIICHHYIO MOJENb, KOTOpas MOXET OBITh HCIOJIb30BaHA HA 3Tale MPOCKTUPOBAHHUSI
[10’KapOTYIIAILET0 YCTPOUCTBA.

KaloueBble cioBa: cazodunamuueckoe YCmpoucmeo; Kamepa CMewleHus,, MeXaHu3M Kanjieoopazoeanus;
Mamemamuyeckas Mooelib, 08yxghazHoe nojxcapomyuiaujee yCmpoucmeo.

Purpose. Determination of the mechanism and time of the initial drop formation in the mixing chamber of the fire-
fighting equipment, gas-dynamic type, investigation of the drop motion in the process of separation from the jet, of drop
parameters.

Method. Registration of the system of forces having an effect upon an element of the jet in the mixing chamber,
generation and solving the differential motion equations, finding the time of the drop formation and the drop diameter.

Results. The assumption has been made that the initial drop formation is put into effect in the mixing chamber of the
fire-fighting equipment by the longitudinal axial forces influencing on the element of the jet. The element of the jet changes
into the drop by the action of the aerodynamic drag shearing forces and the viscous friction force when the removal exceeds
the diameter of the jet opening. As a result of solving the differential equations the laws of velocity and drop way variation
in terms of time have been obtained. The time of drop formation and the drop diameter have been obtained. The drop
diameter has been obtained on the assumption that the element of the jet changes by its separation from the jet into the
spherical liquid particle which is equivalent by volume.

Scientific novelty. The mechanism of the initial drop formation in the mixing chamber of the fire-fighting equipment
has been proposed which the drop formation is put into effect by the aerodynamic resistance longitudinal axial forces and the
viscous friction by. The differential motion equations have been obtained, the laws of velocity and drop way variation have
been found. It is shown that one find the time of drop formation from the condition of drop removal by the jet diameter size.
The equation that corresponds with this condition is transcendent and has no solution in elementary functions.
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Practical value. The mathematical model of the process of the initial drop formation connecting the design and
operating parameters of the mixing chamber and the diameter of the drops being generated has been built. The proposed
mathematical model and the mathematical model of the gas-dynamic processes in the two-phase nozzle form the generalized
model in common that can be used at the stage of projecting the fire-fighting equipment.

Keywords: gas-dynamic equipment; mixing chamber; mechanism of drop formation; mathematical model; two-phase
fire-fighting equipment.
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PARAMETERS OF OXYGEN ADSORPTION ON COAL SURFACE

Henas. MccnenoBats mporecc afcopOLuy KUCIOpOoJa Ha IOBEPXHOCTH YIJIA ¢ HOMOIIBIO ra30XpoMarorpaduueckoro
MeToza.

Meroauka. DKCIEPUMEHTAIBHOE HCCIEAOBAaHUE H30TEPM aACOpOLMM KHCIOPOAAa Ha XpoMaTorpaduieckoM
kommekce «XPOMOC I'X-1000» ¢ aBTOMaTHYECKOH pa3METKON NMUKOB, YTO MO3BOJISIET MOBBICUTh TOYHOCTh OIpPEICICHUS
IapaMeTpoB yAEPKUBAHUS aHATM3UPYEMOTO BEIIECTRA.

Pe3yabrarsl. PaccmoTtpen npuHnun nocrpoenus u3otepM ['eHpu n Jlenrmriopa Ha mpumepe agcopOLuy KHCIoponaa
yrmem Mapkn T maxtel «KoMMyHapckas» ¢ HCIOJNB30BAaHHEM XPOMATOrpa(puyecKuX IMapaMeTpoB YACPKHUBAHMUA.
VYCTaHOBIIEHO, 4YTO 3aBUCHUMOCTH KOHIIGHTpAlUW aJCcOpPOMpPOBAHHOTO KHCIOPOJA YMEHBIIAETCS C  yBEIWYECHHEM
TEMIIEpaTypbl. JTO CBA3aHO C BIHMSHHEM TEMIIEPAaTYPHBIX YCIOBHH Ha NPOTEKaHHE Tporecca (U3NIECKOW amxcopOIud.
Paccunranbl 3HaU€HHS MAaKCUMaJIbHOW KOHIIEHTPAWMHU afcopOMpPOBAHHOTO KHCJIOPOAA B Iuana3oHe temreparyp ot 303 mo
403 K. ITokazaHo, 9TO Ui 3HAYCHHIU IMPENENBbHOW KOHIICHTPAMU aIcOpOMpPOBAHHOTO KHCIOPOIAa XapaKTepPeH MHHUMYM,
COOTBETCTBYIOIUI KPUTHYECKOH TeMIepaType CaMOBO3TOpaHMs YIJIS, YCTAHOBJIEHHON B pe3yibTaTe HCCIEAOBaHMS €ro
XMMHUYECKON aKTHBHOCTH B JaHHOM TeMIepaTypHOM auamna3zoHe. C HCIOIB30BaHHEM NMOCTPOCHHOM M30TepMbl JIeHrmiopa
IIPYU OJJMTHAKOBOW CTEINCHM 3aIlOJIHEHUS MOHOCIHOS pacCYMTaHa TeIIoTa afcopOIuy s IByX TeMIepaTypHBIX IHAla30HOB.
ITomy4yeHHBIE TaHHBIE MO3BOJISIOT FTOBOPUTH 00 M3MEHEHHH MEXaHH3Ma B3aWMOJCHCTBUS KHCIOPOa C MMOBEPXHOCTHIO YIIIs
IIPU JOCTHKEHHUHU YTTIEM KPUTHUECKOH TeMIIepaTypsl CAMOBO3TOPaHHSL.

Hayunas HoBM3Ha. Xpomarorpaduueckuii MeTO MO3BOJIAET Ha OCHOBAHHH IapaMeTPOB aJCOPOIMU PacCMOTPETh
MIPOLIECC OKHCIICHHS YTJIsl, OTBETCTBEHHBIH 32 pa3BUTHE €r0 CaMOHarpeBaHusl.

IIpakTHyeckasi 3HAYNMOCTb. [loydeHHbIE pe3yNbTaThl IMO3BOJSIOT OLEHWTH BKJIAJ (U3NYECKOW M XMMHUYECKOU
ajcopOIM B MpOLECC OKUCICHMS YIJsL, MCHONb3Ys IaHHBIE XpOMarorpauyeckoro HCCIEAOBAHUS €ro XMMHUYECKOH
AKTHBHOCTH.

KuaroueBble cioBa: uzomepma aocopoyuu, usuueckas u Xumuveckas adcopoyus, menioma aocopoyuu, Kuciopoo,
yeob.

Purpose. To investigate the process of the oxygen adsorption on the coal surface with the help of a gas
chromatographic method.

Methods. Experimental study of the oxygen adsorption isotherms using the “XPOMOC I'X-1000” chromatographic
complex with the automatic peaks marking that allows improving the precision of the parameters calculation for confinement
of an analyzed substance.

Results. The Henry and Langmuir principle of plotting the isotherms has been studied on the example of the oxygen
adsorption by the T-rank coal from the “Kommunarskaya” coal mine using the chromatographic parameters of confinement.
It has been determined that the dependence of the adsorbed oxygen concentration decreases with the temperature increase. It
is connected with the influence of temperature conditions on the progress of the physical adsorption process. The values of
the adsorbed oxygen maximum concentration have been calculated within the temperature range from 303 up to 403 K. It is
shown that the minimum concentration corresponding with the critical temperature of the coal spontaneous combustion
determined as a result of the investigation of its chemical activity within this temperature range is characteristic for the
values of the ultimate concentration of the adsorbed oxygen. The adsorption heat for two temperature ranges has been
calculated using the plotted Langmuir isotherm by the similar degree of filling the monolayer. The obtained data permit to
state that the mechanism of oxygen interaction with the coal surface changes when coal reaches the critical temperature of
the spontaneous combustion.

Scientific novelty. The chromatographic method allows observing the coal oxidation process which is responsible
for the development of its self-heating using the adsorption parameters.

Practical value. The obtained results permit to estimate the contribution of the physical and chemical adsorption to
the coal oxidation process using the data of the chromatographic investigation of its chemical activity.

Key words: adsorption isotherm; physical and chemical adsorption; adsorption heat; oxygen; coal.
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SIMULATION OF ORGANS OF GOVERNMENT ACTIONS IN EMERGENCIES OF THE ANTHROPOGENIC
NATURE

Hean. Pa3paboTka anaroputMa OpraHu3aldd JAESATEIBHOCTH OpPraHOB YIpaBJICHHWs IIPU pEearupoBaHUM Ha
Ype3BhIUaiHbIe CUTYAI[MH TEXHOTEHHOTO XapaKTepa rocy1apCcTBEHHOI'O YPOBHS.

MeTtoanka 0CHOBaHa Ha MPUMEHEHUH TEOPUHU aJITOPUTMOB U TEOPUH KOHEUHBIX aBTOMATOB.

Pe3yabTrarbl. YTOYHEHB! CYIIECTBYIOIINE MAaTEeMaTHYECKHE MOJENH, IOCTPOCH AJTOPUTM AEATEILHOCTH OPraHOB
YIpaBJieHUS NIPH pearupoBaHNN Ha UpE3BbIUAHBIC CUTYallMH TEXHOI'€HHOTO XapaKTepa roCyIapCTBEHHOTO YPOBHS.

Hayuynasi HoBu3Ha. Pa3paboTaH anropuT™M [JESTENPHOCTH OPraHOB YNPABICHUS TPH pPEardpoBaHUM Ha
Ype3BBIYANHHBIE CUTYAI[MH TEXHOTEHHOTO XapaKTepa rocy1apCTBEHHOTO YPOBHSL.

IIpakTHyeckasi 3HaUMMOCTb. [loTydeHHBIE pe3yIbTaThl MOTYT OBITH MCIONB30BAHBI AJISI BEISBICHUS HAIPABICHUH
MOBBIIICHUS 3()P(HEKTUBHOCTH NCHCTBHH CHJI JMKBHIALMK YPE3BBYAWHBIX CHUTyallWi, CIOCOOOB COKpAIICHUs BPEMEHHU
pearupoBaHHs Ha HUX, MyTel SKOHOMHHU CHJI M CPEJCTB, NPUBIEKAEMBIX IS TUKBUIALIUN YPE3BBIYAMHBIX CUTYAIHH.

KunroueBble ciioBa: areopumm,; O10K-cxema; MOOenb, peasuposanue; Upe3sbiuaiinds cunyayus.

Purpose. Development of an algorithm of activities organization of the organs of government by reaction on the
emergencies of the anthropogenic nature of the government level.

The methods are based on application of the theory of algorithms and the finite automata theory.

Results. The existent mathematical models have been specified, the algorithm of activities of the organs of
government by reaction on the emergencies of the anthropogenic nature of the government level has been constructed.

Scientific novelty. The algorithm of activities of the organs of government by reaction on the emergencies of the
anthropogenic nature of the government level has been worked out.

Practical value. The obtained results can be used to detect the directions of improvement of the actions of the forces
for elimination of the emergencies, methods of reaction time reduction on them, ways for economy of forces and means
being involved for elimination of the extraordinary situations.

Key words: algorithm; block-diagram; model; reaction; emergency.
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286123, Makeyevka, 2, ulitsa Derzhavina. Phone: +38 071-349-17-16
ABSORPTION OF CHEMICALLY HAZARDOUS SUBSTANCES CONDUCIVE TO ACCIDENTS IN CLOSED
PREMISES BY MEANS OF SPRAYING THE AQUEOUS NEUTRALIZER SOLUTION

Hens. VcciaenoBanue BOZMOXKHOCTH IIOTJIOIICHHS BPEIHBIX BELIECTB TMAPOKAapOOHATOM HATpPUs, PACTBOPEHHBIM B
JUCTHIUIAPOBAHHON BOJIE M BOJIE €CTECTBEHHBIX BOJOEMOB IIPH OPOLICHHH MHOTOKOMIIOHEHTHOH Ta30BO3YIIHOH CMECH.

Mertoanka. AHanuz, 0000IIEHHE M CTaTUCTHUECKas 00paboTKa pe3ylbTaTOB SKCHEPHUMEHTANBHBIX HCCIECAOBAHUI
TIOTJIOIICHHS BPEAHBIX BEIIECTB.

Pesyabrarsl. [lomydeHbl 3aBHCHMMOCTH CTENCHH TIIOTJIOIICHUS XJIOPHJAa BOJOPOJAa OT BPEMEHH OpPOLICHUS
THAPOKapOOHATOM HATpPUsl, PACTBOPEHHBIM B TUCTHUIUIMPOBAHHOM BOJIE M BOJIE ECTECTBEHHBIX BOJOEMOB.

Hayunas noBu3na. HaiineHa 3aBUCHMOCTb, CBSI3bIBAIOIIAS MEXIy COOOM MapaMeTphl, XapaKTepU3yIOLIHe MPOLECCH
TIOTJIOIICHHS BPEIHBIX BEIECTB BOJSHOI 3aBecod ¢ mo0aBKamMu K Heil ruppokapOoHaTa HATpHs, U HapaMeTpbl Kamleib
KUAKOCTH B MOJIC CHIIBI TSDKECTH.

IIpakTHyeckas 3HAYUMOCTb. [loydeHHBIE Pe3ysIbTaThl MTO3BOJIAT CHU3UTH KOHIIEHTPAIMIO BPEIHOTO BEIIECTBA B
ra30BO3YIIHBIX CMECSX ITyTeM IPUMEHEHHS BOASHOM 3aBECHl C paCTBOPEHHBIM THIPOKapOOHATOM HATPHSL.

KaroueBble cioBa: agapuiino Xumuiecku OnacHvle 6eujecmed; 2a308030VuiHble CMecU; KOHCMAHMA OUCCOYUayuu;
mepmooecmpyKyusi, Xiopuo 6000pooa.

Purpose. Investigation of a possibility to absorb the hazardous substances by sodium bicarbonate dissolved in the
distilled water and water from natural reservoirs by spraying the multicomponent gas-air mixture.

Methods. Analysis, generalization and statistical processing of results concerning the experimental researches
of absorption of the hazardous substances.

Results. The dependences of the absorption degree of hydrogen chloride on the time of the spraying with sodium
bicarbonate dissolved in the distilled water and in water from natural reservoirs have been obtained.

Scientific novelty. The dependence connecting the parameters which characterize the processes of absorption of the
hazardous substances by a water curtain with sodium bicarbonate added to it and the parameters of drops of liquid under
gravity has been found.

Practical value. The obtained results will allow reducing the concentration of the hazardous substance in the gas-air
mixtures by means of the use of the water curtain with sodium bicarbonate dissolved in it.

Key words: chemically hazardous substances conducive to accidents; gas-air mixtures; dissociation constant;
thermal destruction; hydrogen chloride.
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EVALUATION OF ROCK INRUSH SUSCEPTIBILITY

Heas. IToxydyenue qaHHBIX A7 pacuéTa CKIOHHOCTH TOPHOM MOPOJIBI K BBIBAIAM.

Metoauka. Mcrnonb3oBanu TepMOOApUYECKHE METOABI HMCCIeOBaHUN 00pa3IoB TMEeCUaHO-TIMHHUCTHIX CJIAHIIEB,
MOJIBEPTHYTHIX TuapocraTnyeckoMmy nasnennto 600 MIla, koropble MOAENMPYIOT OONBIIOE JaBJICHHWE I'OPHOTO MAaccHBa.
OnpereneHa 3HEprysl aKTUBAIMK XMMHUYECKH CBSI3aHHOW BOABI B 00pa3snax mo merony bpoiino-IIpokomuyka.

PesyabTarsl. IlomydyeHHble pe3ynbTaThl HCCIAEJOBAHUN TO3BOJIMIM YCTAHOBUTh CTENEHb BIUSHHUS XUMHYECKH
CBSI3aHHOW BOJIBI B JIMHAMHUYECKUX Ipolieccax. BBINOIHEHBI pacyeThl, MO3BOJIIOMINE OOBSICHUTH JOKAILHOCTH BBHIBAJIOB
B 6-M 6opToBoM xoxke CIT Ne 3 . hg @omunckoit maxtel «IIporpecey.

Hayuynasi noBm3Ha. BrepBble mnpoBepeHa runore3a, OOBSCHSIONIAS JIOKAJBHOCTh Ipollecca BbIBaJa (pa3oBBIM
epexoaoM TBep1o(a3Hoil BOABI B )KHUIKOE COCTOSHHUE, CHIDKAIOIee (PH3NKO-MEXaHMYECKHE CBOWCTBA TOPHOW MOPOMBI IO
Tumy >3¢dexra Pebunnepa.

IIpakTHyeckoe 3HaYeHHe. YCTaHOBICHO, YTO IO COBOKYITHOCTH y4€Ta YHEPreTHUECKUX MOKa3aTelel, B YaCTHOCTH
IIPH OTHOLIICHUH MUHHMMAIBHOM SHEPTHH ACTHAPATAIINI XUMHYIECKH CBA3aHHON BOJBI U i K 3HEPTHH (POPMOM3MEHEHUS TIPH
0osbmom aasinennn Wy B yclIoBUAX 00beMHOrO HATPy KEHUs FOPHBIE MIOPOJbI, BMEIIAIOIIME YTOJIbHBIE ILIACTHI, CKIOHHEI K
BHE3aITHBIM 00pymIeHHsM IpU Upin/ Wy, < 1.

KnaioueBble cioBa: 6wigan; MoOyab Ynpy2ocmu,; dHepaus axmuayuil;, XUMUHECKU CBA3AHHASL 800d;, OIHepIus
dopmousmereHus1 20pHOT NOPOObI, Kpumepull CKIOHHOCMU 20PHOU NOPOObL K 6HE3ANHOMY 00PYUEHUIO .
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Purpose. Obtaining the data for calculation of the rock inrush susceptibility.

Methods. The thermobaric methods of investigations of sandy shale samples exposed to a hydrostatic pressure
of 600 MPa that simulate the heavy pressure of a massif were used. The activation energy of the chemically bound water
in the samples using the Broido-Prokopchuk method has been determined.

Results. The obtained results of investigation have permitted to ascertain the influence degree of the chemically
bound water in dynamic processes. The calculations have been fulfilled that allow explaining the locality of the inrushes
in the 6" side footway CII no. 3 of the hg “Fominskoy” seam of the “Progress” mine.

Scientific novelty. For the first time the hypothesis has been checked that explains the locality of the inrush process
with the phase transition of the solid-phase water into the liquid state reducing the physical-mechanical rock properties
by Rehbinder effect type.

Practical value. It has been established that within the totality of energy data record, in particular by the ratio of the
minimum dehydration energy of the chemically bound water Upy, to the distortion energy at the heavy pressure W, under
conditions of the volumetric stressing, the rocks containing the coal seams are susceptible to sudden collapses if U yin /Wy, <1.

Key words: inrush; modulus of elasticity; activation energy; chemically bound water; rock distortion energy;
criterion of rock susceptibility to sudden collapse.
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PARAMETERS OF EMERGENCY AIR SUPPLY FOR A LIFE SUPPORT SYSTEM OF A MINE-RESCUE
REFUGE CHAMBER

Heab. O60cHOBaHME KONMYECTBA BO3/yXa, MOJaBaEMOIo B CUCTEMY >KH3HeoOecneueHus: 60kca-0a3bl B aBapHHHOM
pEKHMeE OT TPAaHCIIOPTHOTO OAJIIOHA.

Metoauka. PacuéTHO-3KCIIEpUMEHTAIbHBIE METO/bI UCCIIEJOBAHUM.

Pesyabtarsl. IlpoBeneHHbIE HCCIENOBAaHUS TO3BOJMIM OMNpPENENUTh HEOOXOAMMBIN pacxol BoO3AyXa it
XKHM3HEOOeCIedeHUs! OT/IETICHUS TOpHOCHacaTemnen.

HoBu3na. YcraHoBiIeH HEOOXOANMBII pacxos BO3AyXa sl XKH3HE0OecHedeHns] TOpHOocacaTeNel, HaXoIIIIUXCs B
Ooxce-0a3e, OTIIMYAIOMINIICS TEM, YTO MIPH €T0 pacueTe YIUTHIBAETCS MapIHalbHOE JIaBJIeHNE KOMIIOHEHTOB aTMOC(EpHI.

IIpakTHyeckass 3HaYMMOCTh. [lonydyeHHbIE pe3yibTaThl HCCIEAOBAHMH IO3BOJIAT Oo0Jee TOYHO PacCCUMTHIBATH
MHHHMaJIbHO HEOOX0ANMOE KOJIMYECTBO BO3AyXa JUIsl KU3HEeoOecTieueHNs TopHOcCIIacaTelNiel, Haxoasmuxcs B Ookce-0ase.

KnaloueBble cioBa:  xoanekmuguvle — cpedcmea  3awumsl;  OOKC-6aza  2OpHOChAcCAmMeEnbHAs, — cucmema
JrcU3Heobecneuenus; KoIuuecmeo 6030yxa, napyuaibHoe 0agneHue.

Purpose. The scientific paper substantiates the amount of air being supplied to the life support system of the mine-
rescue refuge chamber operating in the emergency mode from a transport tank.

Methods. Experiment-calculated methods of investigations.

Results. The carried-out investigations have permitted to determine the necessary air consumption for the life support
of a section of mine rescuers.

Scientific novelty. The necessary air consumption for the life support of the mine rescuers being in the refuge
chamber has been determined. It distinguishes itself that the partial pressure of the atmosphere components is taken into
account by its calculation.

Practical value. The obtained results of the investigations will permit the more precise calculation of the minimally
necessary amount of air for the life support of the mine rescuers being inside the refuge chamber.

Key words: collective protective equipment; mine-rescue refuge chamber; life support system; amount of air; partial
pressure.
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CONDITIONS FOR CARRYING-OUT THE EMERGENCY RESCUE OPERATIONS IN MINE WORKING
AREAS

Hens. OneHNTH YCIOBHS BBIXOAAa TOpPHOPaOOUMX Ha CBEXYIO CTPYIO, BEICHHS aBapHIHO-CIIacaTelbHBIX paboT Ha
YAaJCHHBIX BRIEMOYHBIX YJaCTKaX IPH PA3IUIHBIX CXeMaX IPOBETPUBAHU, X 0€30MacHOCTh U 3(p(HEeKTUBHOCTE.

Metoabl. AHanM3 IyTeHd BBIXOJa TOPHOPAOOYMX IPH aBapHsAX HA CBEXYIO CTPYIO Ha BBIEMOYHBIX y4acTKaX IPHU
Pa3IHYHBIX CXEeMaX IMPOBETPUBAHMS C YUETOM CHOCOOHOCTH pa30aBlICHWsI BPEIHBIX BBIACICHHH (Ta3a, MBUIH, TEIUIOTHI),
paAllMOHATIBHON CKOPOCTH IBIDKCHHUS BO3AyXa [UIA MPEOYNPEX ACHUS ¥ JUKBUAAIIMM MECTHBIX CKOIUICHHH MeETaHa,
BO3MOXKHOCTH TOJIy4EeHUS! OOJIBLIMX HArpy30K Ha OYUCTHBIE 32001 ¥ 3((PEKTUBHOCTH CXEM.

PesyabraTbl. [IpemiokeHsl crmocoObl M CXeMbl NPOBETPUBAHUS BBIEMOYHBIX YYacTKOB, OOECIEYMBAIOIIETO
BO3MOXKHOCTh 0€30IIaCHOTO BBIXO/Ia TOPHOPAaOOYMX Ha CBEXYIO CTPYIO B Cilydae aBapuM (Ioxkapa) 3a BpeMs JCHCTBHS
camocracaressi, 0e30MacHOe BelleHHWE aBapHHHO-CIIacaTeNbHbIX padoT, JMKBUAALMIO MECTHBIX CKOIUICHHMH MeTaHa Ha
COTPSDKEHUH JIaBbl C BEHTHWIISILMOHHOW BBIPAOOTKOH M y OYTOBBIX IOJOC 3a cueT OoJiee BBICOKHX CKOPOCTEH JBIIKEHUS
BO37yXa, YBEIMUCHHE HATPY3KU HA OYUCTHOH 32001 M 3()()EeKTUBHOCTH CXEM MPOBETPUBAHHS.

Hayunasi HoBu3HA. [IpeanmoxeHbl crmocoObl KOHCTPYHPOBAHHS CXEM IPOBETPHBAHUS YIOANCHHBIX BBIEMOYHBIX
YYacTKOB, 0OECIEUMBAIONINE PE3KOEe COKpAIIECHHE IyTH BBIXOJA TOPHOPA0OYHX HA CBEXKYIO CTPYIO 32 BpeMs ACHCTBHA
camocracarens U 3(¢QeKTUBHBIC NEHCTBUSA ropHOCHAacaTeleld ¢ MaKCUMAaIbHOH ONM30CThIO K CBEXKEH CTpye, MOBHIIICHHE
0e30macHOCTH pabdOT B HOPMAITBHBIX U aBApUIHBIX YCIOBUSAX.

[pakTuyeckasi 3HAYUMOCTb. [IpUMeHEHHE pacCMaTPUBACMBIX CXEM TIPOBETPUBAHMS BBICMOYHBIX YYaCTKOB
MOBBICUT 0€30MacHOCTh M HAJIEKHOCTh BBIXOJa FOPHOPAOOYMX HA CBEXKYIO CTPYIO, OOECHEUYHT JIMKBHIALMIO MECTHBIX
CKOIUIEHHMI MeTaHa, OJaronpusTHbIE YCIOBUS JUIS BEACHHS aBapUiHO-CHacaTelbHBIX paldoT, YBEIMUYCHUE MOJaYl BO3AyXa
Ha BBICMOYHBIM y4acTOK IpH OOJIBIINX HAarpy3Kax Ha OUMCTHOM 3a00ii.

KitloueBble CJI0BA. GbleMOUHBI YUACHOK, A8ApUsl; YCIOBUL 8bIX00A 2OPHOPAbouuX, delicmeue 2opHocnacamenei;
cxema nposempuganUsl; OYeHKa dPPexmueHocmu.

Purpose. To evaluate the conditions for the miners’ escape to fresh air, carrying-out the emergency rescue operations
in the remote working areas by various ventilation schemes, their safety and effectiveness.

Methods. The analysis of the miners’ escape routes to fresh air by accidents in the mine working areas by various
ventilation schemes with regard to the possibility of dilution of hazardous emissions (gas, dust, heat), rational air velocity in
order to prevent and to eliminate the local methane accumulations and to enable the heavy longwall face loads and
ventilation schemes efficiency.

Results. The methods and schemes of ventilation of the mine working areas have been proposed that provide the
possible safe escape of the miners to fresh air in case of an accident (a fire) during the operation time of a self-rescuer, safe
carrying-out the emergency rescue operations, elimination of the local methane accumulations at the conjunction of the
longwall face with the air-way and at the gob packs due to the higher air velocities, increase of the longwall face load and
ventilation schemes efficiency.

Scientific novelty. The methods of construction of the ventilation schemes for the remote mine working areas have
been proposed which secure the sharp shortening of the miners’ escape route to fresh air during the operation time of the
self-rescuer and effective actions of the mine-rescuers with the maximum proximity to fresh air, improvement of the work
safety under both normal and emergency conditions.

Practical value. The usage of the ventilation schemes of the mine working areas under consideration will improve
the safety and reliability of the escape of the miners to fresh air. It will also provide the elimination of the local methane
accumulations, favorable conditions for carrying-out the emergency rescue operations, increase of the air supply to the mine
working area by the heavy longwall face loads.

Keywords: mine working area; accident; conditions for miners’ escape, action of mine-rescuers; ventilation scheme;
evaluation of efficiency.
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EXPECTED OR UNEXPECTED CHANGES OF CLIMATE

Leanr pa6GoTsl — oOlEHKa TIJO0AIBHBIX M JIOKANIBHBIX (PAKTOPOB, KOTOPHIE BIMSIOT Ha H3MEHEHHUE SMHUCCUH
MAPHUKOBBIX Ta30B U COMYTCTBYIOLIEE H3MEHEHHE TEMIIepaTyphbl OKOJIO3EMHOTO IPOCTPAHCTBA.

MeToauka Hccle0OBaHMIl — OIpelelieHHe CTENCHH pa3pylleHHs THIPOKApOOHATOB C TeHepalueidl AnoKCHIa
yrilepoaa B 3aBUCHMOCTH OT TEMIEPaTyphl M LICTOYHOCTH BOJBI M AaHAIU3 HCCICIOBAHHN 3apyOe)KHBIX aBTOPOB BIIHSHHS
MapPHUKOBBIX Ta30B Ha KIUMaT.

PesyabTatsl. [IpuBeieH aHaMU3 H3MEHEHHUS KJIMMara Ha IMOBEPXHOCTH 3eMJIM M MOKA3aHO BIMSIHUE MAapoB BOIBI H
OUOKCHIA yriepoja Ha NapHHUKOBBIA 3(pdekr. Ha ocHOBaHWM NOMY4eHHBIX (OpMYN NPUBEACH HPOTHO3 H3MEHEHHUS
KOHIIEHTpAIlUU JMOKcuzAa yriepoga B atMmocdepe. IlocTosHHOE yBemudyeHHe TeMIepaTypbl OKOJIO3eMHOTO HPOCTPAHCTBA
NPUBENET K IOCTEICHHOMY CHIDKCHUIO THAPOKApOOHATHOM IIENIOYHOCTH OKEAHCKOM BOJABI M HCYUEPIIAHHIO 3alacoB
CBSI3aHHOTO YIJIepoJia B OKeaHe. JTO BBI3BIBAET HEOOpPATUMOE U3MEHEHNE (DYHKIIMOHUPOBAHUS OMOJIOTMYECKUX CHCTEM.

Hayuynasi HoBM3HA. AHa/iW3 IPUYUH W TOCNIEACTBHH HW3MEHEHHsS KOHIEHTPALUH NMAapHUKOBBIX Ta30B U BIMSHHA
OTJIETIbHBIX COCTABIISIIOLINX Ia30BoH cpeibl Ha 3()(EKT NOBBILICHHS TEMIIEPATYPHI.

IIpakTnyeckas 3HayuMocTh. OLCHKA BIMSHUS Pa3IMYHBIX Ta30B, a TAKKe METONOB TEHEpalMd SHEpPriH Ha
NapHUKOBBII 3 dexT. BEIOOp myTell yMEeHBIICHNS KIMMAaTHYECKUX KaTaKIH3MOB.

KuroueBble cioBa: kiumam, OUOKCUO yeaepood, NApHUKoswlll 3¢pgpexm, ammocgepa, 3emis.

Purpose. Estimate of global and local factors that influence on the change of greenhouse gases emission and the
attendant change of a temperature of the circumterrestrial space.

Methods. Determination of the destruction degree of hydrocarbonates with generation of carbon dioxide depending
on the temperature and alkalinity of water, and analysis of investigations of foreign authors concerning the influence of the
greenhouse gases on the climate.

Results. The analysis of the change of climate on the surface of the Earth has been adduced, and the influence of
water vapor and carbon dioxide on the greenhouse effect has been shown. On the ground of obtained formulae the prognosis
of the change of a carbon dioxide concentration in the atmosphere has been adduced. The permanent increase of the
circumterrestrial space temperature will result in the gradual decrease of the hydrocarbonate alkalinity of the ocean water and
exhaustion of reserves of the bound carbon in the ocean. This provokes the nonreversible change of the functioning of
biological systems.

Scientific novelty. Analysis of causes and consequences of the greenhouse gases concentration change and influence
of the certain components of the gaseous medium on the effect of temperature increase.

Practical value. Estimate of the influence of various gases as well as methods of energy generation on the
greenhouse effect. Choice of the climatic cataclysms ways decrease.

Key words: climate; carbon dioxide; greenhouse effect; atmosphere; Earth.
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ESTIMATE OF POSSIBILITY OF DURATION INCREASE OF A BREATHING APPARATUS REGENERATIVE
CARTRIDGE

Heab. YBenudueHue pecypcea 3allUTHOTO JEHCTBHS ABIXaTEJIbHBIX alllapaToB ¢ XUMUIECKH CBA3aHHBIM KHCIOPOIOM.

Metoauka. MaTemaTndeckoe MOAEINPOBAHUE TIPOIECca TEIUIONEPEHOCA MPU ABMKEHUH BO3AYIIHON CMECH depes
pereHepaTHBHBIN MATPOH C PaJAHAILHBIM HAIPABICHUEM M PACIIOJIOKEHUEM KUCIOPOACOEPIKAILETO IPOJYKTa B CETMEHTaX.

Pesyabrarsl. [loaTBepkaeHa BO3MOXHOCTh IIPEJOTBPAILCHHS «CHEKaHUS» KUCIOPOACOJEPIKAIEro BEIIeCTBA U
YBEJIMYEHUs] BPEMEHH 3aIUTHOTO JICHCTBHSl PETEHEPATHBHOIO MAaTpPOHA aIapara ¢ XMMHYECKH CBS3aHHBIM KHCJIOPOJOM.
Pa3paboTanbl TEXHMYECKHE PEIICHUS W CO3J[aHa HOBas KOHCTPYKIHMS PEreHEepaTHMBHOIO IMAaTpoHa, B KOTOPOW IPOILECCHI
TEIUIONIEpeHOCca a/IeKBaTHO OINMCHIBACT NpearaeMas MaTeMaThdeckas MOJeNlb. OJTO, MO MpeABapUTEIbHOW OLCHKE,
TIO3BOJIUT HOBBICUTH PECYPC 3aLIUTHOTO JEWCTBHS pecriupaTopa 1o 25 %.

Hayunasi HoBu3Ha. BriepBeie npeyioxeHa MaTeMaTHIeCKasi MOJIENb TETNIO0OOMEHHBIX IPOLIECCOB B PET€HEPATHBHOM
MaTpOHE C pajnaIbHBIM HANPABJICHUEM IBIXCHUS BO3IYIIHOW CMECH. JTa MOAETh YUUTHIBAET MTApaMETPhI 3JIEMEHTaApHOTO
00BeMa KHCIOPOACOIEPIKAIIETO MPOIYKTa B CEKTOPE, YTO HanOOJIEe TOCTOBEPHO OIMMCHIBAET MPOLECC TEIUIONEPEHOCca IPH
MIPOXO0XKICHNH BO3LYIIHOTO MOTOKA Yepe3 CION KUCIOPOJCOAEPKAIIETO BEIIECTBA.

IIpakTHyeckasi 3HAYMMOCTD. VI3MeHEHNE HANPaBICHUS BIDKCHUS Ta30BO3IYLIIHON CMECH OT OOJBIIEro JTuaMeTpa
pEreHepaTHBHOIO MATPOHA K MEHBIIEMY ITO3BOJIHT YBEJIHYHTh BPEMS 3aIIUTHOTO JICHCTBHUS PECIHPATOPOB ¢ XUMHYECKU
CBSI3aHHBIM KHCJIOPOJIOM, ITPEAO0TBpalias IpoLece «CIEeKaHUs» KHCIOPOICOIEPIKAIIETro MPOAyKTa.

KnroueBble ciioBa: uszonupylowue annapamsl, 3aujuma Op2aHOE ObIXAHUS, PeCnupamop, XUMUYECKU CEA3AHHbIL
KUCIOPOO; pecenepayusl;, menionepenoc; 6pems 3auumnozo 0etiCmeus, pecypc.

Purpose. Increase in the duration resource of the breathing apparatus, chemical oxygen type.

Methods. Mathematical modeling of the heat transfer process by motion of the air mixture through the regenerative
cartridge with the radial direction and arrangement of an oxygen-containing product in the segments.

Results. The possibility of prevention of the “’sintering” of the oxygen- containing substance and duration increase of
the regenerative cartridge of the breathing apparatus, chemical oxygen type, has been confirmed. Technical solutions have
been worked out, and a new construction of the regenerative cartridge has been created in which the heat transfer processes
are adequately described by the proposed mathematical model. According to the preliminary estimate this will allow
increasing the duration resource of the breathing apparatus up to 25 percent.

Scientific novelty. The mathematical model of the heat exchange processes in the regenerative cartridge with the
radial direction of the air mixture motion is proposed for the first time. This model takes into account parameters of the
elementary volume of the oxygen-containing product in the sector what describes the heat transfer process by the motion of
the air flow through the oxygen-containing substance layer most reliably.

Practical value. The change of the gas-air mixture motion direction from the larger diameter of the regenerative
cartridge to the smaller one will permit to increase the duration of the breathing apparatus, chemical oxygen type, preventing
the “sintering” process of the oxygen-containing product.

Key words: self-contained breathing apparatus; protection of breathing organs; breathing apparatus; chemical
oxygen; regeneration; heat transfer; duration; resource.
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METHANE RELEASE FROM COAL PARTICLES AND THEIR COOLING

He.m,. AHanu3 MaTeMaTUYSCKUX OINMCAHMH WMCTCYCHHMS METaHa Wu3 Pa3pyumicHHOI 0  yTJI, pa3pa60T1<a METOoAa
OIPEAC/ICHNA TCIUIOTHI APOCCCIIMPOBAHUA U3 HEI'O METAaHa.
MeTOlII/IKa. BLI60p 1 000CHOBaHHE MPUHATBIX OIIMCAaHUMI MCTAHOBBIACIICHUA U3 YaCTULl YIJIA U UX OXJIAXKIACHMUS.
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PesyabTarsl. BeIOIHEH aHAIIN3 MCCIEIOBAHNN TUHAMHUKH HCTEYEHH METAHA U3 YACTHIL yTJIEH TOCIE OTACICHHS UX
or MaccuBa. IlokazaHO, 4YTO TOJMyYEHHbIE OMIIMPUYECKHE 3aBUCHMOCTH HOCST THICPOONMYIECKHA XapakTep C
KOd(QQUIHEHTaMH, pPa3TMIHBIMU U KaXKAOTO YIVII W HE HWMEIOIUMH OOOOIIeHHBIX MaHHBIX. CyliecTByromme
TEOPETHUYECKHE 3aBUCHMOCTH MPHUTOIHBI AT HEOONBIIMX IPOMEKYTKOB BpeMeEHH. lIperoikeHa ycOBEpIICHCTBOBAaHHAS
TEOpeTHUYECKass 3aBUCHMOCTh IMHAMHMKH BBIJCIICHUS METaHa W OCTATOYHOM KOHIEHTPALMH €ro B YINIAX II0 Mepe HX
Jlera3anny ¢ y4eToM (HM3MIECKHX CBOICTB yIJIEH, B TOM YHCIE XapakTepa IOp, YMEHBIIAOUIUXCS B AMAMETPE IO Mepe
IPOHHKHOBEHHS TPOIEcca NErasalui B T1y0b yriis IOCTEI0BAaTeNbHO OT Makpomop ¢ mauamerpoM 107...10° m, 3atem
Mya3eiIeBCKOro TUMa ¢ AUAMETPOM 10°...10° w, OpPOYHOBCKOT'O THIIA C JHAMETPOM 10°...107 m, KHYJICEHOBCKOI'O THIa C
JIUaMETPOM 107...10% m, u 10 (hOJTBMEPOBCKOTO THIIA C AMAMETPOM 10-10™...100-10™ . IIpuBenena Meronuka
BBIYHCIICHUS TETUIOTHI POCCETMPOBAHUS METaHa U3 yTJIeH.

Hayuynas moBmu3Ha. [IpeanoxeHa TeopeTnyeckas MOZEIb UCTEUEHHUsS METaHa M3 YAaCTHIl yIJIsl KCIIOHEHIINAIBLHOTO
BHUJIa C IOKA3aTEJSIMU CTETICHH, 3aBUCSIIMMHU OT XapaKkTepa Mop, YYacTBYIOLIUX B IPOLECcCe Jlera3alny.

IIpakTHyeckoe 3Ha4yeHue. [lomydeHHbIE Pe3yNbTaThl MPUMEHEHBI AT pa3pab0OTKH METOJa ONPENEIICHHS TETIIOTHI
JIPOCCENMPOBAaHMA METaHa U3 yIJIA, 4TO OYJET MCIONB30BAHO IIPU pacdeTe NHKYOAIMOHHOTO EPHOIa €r0 CAaMOBO3TOPAHUSL.

KaroueBble cinoBa: nopucmocms, Memanogvloenenue; menioma 0poCcceiuposaniss;, 2a30emMKoCmb, UHKYOAYUOHHbLI
nepuoo.

Purpose. Analysis of the existing and working-out the mathematical descriptions of methane release from the
disintegrated coal, creation of the method of determination of the methane throttling heat from it.

Methods. Selection and substantiation of the adopted descriptions of methane release from the coal particles and their
cooling.

Results. The analysis of investigations on the methane release dynamics from the coal particles after their splitting
from a coal massif has been conducted. It is shown that the obtained empirical dependences are of hyperbolic nature with
various indices for each coal and that they don’t possess common data. The existing theoretical dependences are of use for
short periods of time. The improved theoretical dependence of the methane release dynamics and its residual concentration
in coals has been proposed to the extent of their degassing taking into account the physical properties of coals including the
nature of pores which reduce their diameter as the degassing process penetrates sequentially deeper into coal: from the
macropores with the diameter of 10™*...10° m, then the Poiseuille macropores with the diameter of 10°...10° m, the
Brownian macropores with the diameter of 10°...10”" m, the Knudsen macropores with the diameter of 107...10® m and up
to the Volmer macropores with the diameter of 10-10™°...100-10™ m. The methods of calculation of the methane throttling
heat from coals have been adduced.

Scientific novelty. The theoretical model of the methane release from the coal particles of the exponential type with
the degree indices which depend on the nature of the pores participating in the degassing process has been proposed.

Practical value. The obtained results are used in order to create the method for determination of the methane
throttling heat from coal what will be utilized for calculation of the incubation period of its spontaneous combustion.

Key words: porosity; methane release; throttling heat; gas capacity; incubation period.
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QUANTITY EVALUATION OF HARMFUL SUBSTANCES DURING BURNING OF THE SPOIL HEAPS

Hens. MccnemoBanue mporecca BBIICICHU ra3000pa3HbIX BPEIHBIX BEHIECTB B aTMochepy MpH TepMOAECTPYKIHH
MOPOAHON MacChl TOPSIIMX MOPOJHBIX OTBAJIOB YrOJIbHBIX MPEANPHUSATHH M YCTAaHOBJIEHHWE 3aBUCUMOCTEH YIEJIbHBIX
MaCCOBBIX KOHHGHTpaHHﬁ 3THUX BCIIICCTB.

Metoauka. JlaGopaTopHble HCCIIEIOBaHHS OTOOpPaHHBIX OOPA3IOB OTBaJIbHOW MACChl M3 TOPSIIUX MOPOJIHBIX
OTBAJIOB YT'OJIbHBIX HpG}alHHTHﬁ. YcTaHOBIIEHNE aHAJIUTUYECKHX 3aBUCHUMOCTEH KOJIMYECTBA BBIACTIAONIUXCA BPEAHBIX
BEIIECTB OT TEPMOICCTPYKIIMH MTOPOJHON MacChl OTBAJIOB.

Pe3y.]'[l>TaTl)l. Honyqua AHAJTUTUYECKAA 3aBUCUMOCTD KOJIMYECTBA BBIACIIAIOINXCA BPEAHBIX BEIICCTB U3 TOPOJHBIX
OTBAJIOB. DKCIIEPUMEHTAIBHBIEC NCCIIEIOBAHMS COTTIACYIOTCS C JAHHBIMH TCOPHH.

Hayuynasi HoBU3HA. B oTiiMuMe OT U3BECTHBIX METOAMK U JIMHEHHBIX 3aBUCUMOCTEN MpeJIOAKEHHAs! aHATUTUYEeCKas
3aBHCUMOCTb MOJTHOCTBIO OTPaXKaeT (PU3UUCCKUH MPOIECC TEPMOICCTPYKIIMN MaTEPUANIa U BBIICJICHUS BPEIHBIX BEIICCTB.
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IIpakTHyeckas 3HaUMMOcTh. OnpeeneHue yIeabHOH MacCOBOH KOHLIEHTPALUK Ta3000pa3HbIX BPEIHBIX BEILECTB B
3aBHCHMOCTH OT TEMIIEpaTypbl HOPOJHOH MacChl OTBAJOB B OdYarax I'OPEHUS C IIENBI0 NPOBEACHUS KOJIMYECTBEHHOTO
aHaJN3a BEIOPOCOB ra3000pa3HBIX BPEIHBIX BEIIECTB B aTMOChEpy.

KaroueBble c10Ba: nopooHwill 0mean; mepmooecmpykyus, memnepamypa; epeoHvle 6eujecmed; KOHYEHmMpayus,
AHATUMUYECKASL 3A8UCUMOCTIb, 8DEMS ROTYPACNAOd.

Purpose. Investigation of the process of emitting the gaseous harmful substances into the atmosphere during thermal
destruction of the burning spoil heaps of coal enterprises and establishment of dependences of the specific mass
concentrations of these substances.

Methods. Laboratory studies of selected samples of the spoiled mass from the burning spoil heaps of the coal
enterprises. Ascertainment of analytical dependences of the quantity of harmful substances being emitted as a result of
thermal destruction of the spoil heaps bed.

Results. The analytical dependence of the quantity of harmful substances being emitted from the spoil heaps has been
obtained. The experimental researches correspond with the theoretical data.

Scientific novelty. As opposite to the known methods and linear dependences the proposed analytical dependence
completely reflects the physical process of the thermal destruction of the material and release of the harmful substances.

Practical value. Determination of the specific mass concentration of the gaseous harmful substances depending on
the temperature of the spoil heaps bed in the ignition sources for the purpose of conducting the quantity analysis of the
emissions of the gaseous harmful substances into the atmosphere.

Keywords: spoil heap; thermal destruction; temperature; harmful substances; concentration; analytical dependence;
half-life.



