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DETERMINATION OF PARAMETERS OF THE INTERRUPTED LIQUID JET BY ITS DISINTEGRATION

ABOVE A SEAT OF FIRE

Heas. [Iporao3 ganpHOCTH MOJaYH, BPEMEHH paciaia M JUCTIEPCHOCTH JKUAKOCTH MPH CTPYHHOMN MpephIBUCTON €&
mojade K ovary moxapa.

Mertoaunka. MaremMaTiyeckoe MOJEIMPOBAaHUE IUHAMHKH HPEPBIBUCTBIX CTPYH MKHUAKOCTH M WX pacrnaia ¢
00pazoBaHUEM Karlenb )KUAKOCTH HaJl 04aroM rosapa.

Pesyabrarbl. PaccMOTpeHBI IpoLEecChl pacnaja IPEephIBUCTBIX CTPYH JKUAKOCTH B palloHE odyara Ioxapa.
[Mpennoxensl pacuéTHbie (GOPMYNBI s ONpPEAENCHHs NAIBHOCTH IOJayd JAWCIEPTHPOBAHHOW BOJBI, IUIOIIAIA
MOTIEPEeYHOT0 CEUeHUs! CTPYH, BpEMeHH e€ pacmaja, TMaMeTpoB 00pa3yIoIuXCs Kanelb KUAKOCTH. Y CTaHOBIICHO, YTO YeM
0o0JBIIe CKOPOCTh MCTEUYCHUS U 00hEM BEIOpACcHIBAEGMOI BOJBI, TeM OOIBINE TUIOMAIb TIOKPHIBAEMOM 30HBI TOPCHHS, MEITbUC
KaIlTH XKUIKOCTH ¥ TEM HHTCHCHBHEE TYIIICHHE TI0Kapa.

Hayunasi HoBu3Ha. PesympTaThl mccieqoBaHMS 3aKOHOMEPHOCTEH pacmajga TPEephIBHCTBIX CTPYH JKHIKOCTH
MTO3BOJISAIOT MOBBICUTE A(PPEKTHBHOCTD PA0OTHI CHCTEMBI BOISTHOTO TIOXKAPOTYIICHHS.

I[pakTudyeckasi 3HAYUMOCTh. [loTydeHHBIE pe3yibTaThl MOTYT OBITH WCIIOJNB30BaHBI MPH BBHIOOPE MMapaMeTpOB
MTO’KapHOTO BOJIOMETA U OlleHKe 3(PPEeKTHUBHOCTH BO3CHCTBHS AUCTICPTHPOBAHHON BOIBI Ha OYar MoXKapa.

KitoueBble c¢jI0Ba: npepwvigucmas cmpys, AHCUOKOCMb, KAWIU HCUOKOCHU, OUAMEmpPbl, PAcnad cmpyll, pems
pacnaoa, 0arbHOCMb NOOAYU.

Purpose. Prognosis of distance of feed, time of disintegration and dispersion of the liquid by its interrupted jet feed
to the seat of fire.

Methods. Mathematical modeling of dynamics of the interrupted liquid jets and their disintegration with formation
of drops of liquid above the seat of fire.

Results. The processes of disintegration of the interrupted liquid jets are considered in the area of the seat of fire.
The design formulae to determine feed distance of water dispersed, cross-sectional area of the jet, time of its disintegration,
diameters of the forming liquid drops are proposed. It is established that the more are exhaust velocity and volume of water
being thrown, the smaller are the liquid drops and the more actively is the fighting of the fire.

Scientific novelty. The results of examination of regularities of disintegration of the interrupted liquid jets permit
the efficiency upgrading of the water fire-fighting system.

Practical value. The results received may be used by choice of the parameters of the fire water-cannon and
assessment of the efficiency of influence of water dispersed onto the seat of fire.

Keywords: interrupted jet; liquid; drop of liquid; diameters; disintegration of jets; time of disintegration; distance
of feed.
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THE LOW-TEMPERATURE KINETICS OF THE SEAT OXIDATION OF DISPERSE ORGANIC SUBSTANCES
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Heab. MonenupoBaHue Ipolecca 0YaroBOr0 CaMOHArPEBaHMS HACBHIIM OPraHMYECKOTO BEIIECTBA, a TaKKe
MOJTyYeHWE AHAJIUTHYECKOTO pEMICHHWS 3aJadd HEH30TEPMUYECKONH KHHETHUKH OKHCICHHS BEIIECTB M JAWHAMHUKH
pacipeseneHns TeMIepaTypsl 10 BCEMy MX O0BEMYy U ONpEAEIeHHs OE30IacHBIX YCJIOBHH NEpepabOTKH M XpaHEHUS,
HCKJIIOYAIOIINX CAMOIIPOM3BOJIEHOE BOZHIKHOBEHUE TOPCHHS.

Metoauka. MareMaTHdeckOe MOZEIMPOBAHUE T'€TEPOTEHHOTO IPOIECCa XEMOCOPOIMM KHCIOpOJa HACHINBIO
BEIECTBA ¢ HEOOPATHMON peakueil OKHCIEHHUs IEPBOTO MOPsAKa, 00pabOTKa INTEPaTypPHBIX AaHHBIX.

PesyabTaTsl. [lonyueHo MaTteMaTHYeCcKOe pelICHHE /IS ONpPEeICHUs] TEMIIepaTyp B LEHTPE odyara U CKOIUICHUH
BEIIIECTBA, a TAKXKE MapaMeTpa, XapaKTepH3yIOIEero XUMHIECKYI0 aKTHBHOCTh PEaKIIMOHHON MOBEPXHOCTH, IIPUHUMAIOIIEH
ydJacTHe B HU3KOTEMIIEpAaTYpPHOM OKHCJIEHUH BellecTBa. MoelupoBaHue Mpolecca caMOHAarPeBaHMsl HACBIIH CHIPBS Yepe3
2, 3, 4 cyToK W omnpenelieHHE 3HAYCHUI TEMIIEpaTYpHBIX IOJEH YKa3blBaeT HAa YAOBJICTBOPUTEIBHYIO CXOJIUMOCTBH C
pe3ynbTataMHu SKcrepuMeHToB. [loka3aHO, 4TO Ha KOJMYECTBEHHOE W3MEHEHHE TEMIIEPaTyphl BELIECTBA BO BpPEMEHH
OKa3bIBaeT BIMSHUE TEIJIOOOMEH CKOIUICHWS! TPaBSHOW MYKH C OKpY)Kalolled Cpemoil, M INpUBENEHBI MapamMeTphl ero
OTIpEICTICHUSL.

Hayuynasi HoBu3Ha. I[loydcHHBIC aHANMNTHYECKUE 3aBHCHMOCTH ITO3BOJISIOT ONPEAENATh IUHAMHUKY H3MEHCHUS
TEMIIepaTypsl B OYare Irokapa M BO BCEM OOBEME HACHIIM CBHIPbS 4epe3 OINpPEAEICHHBIE NMPOMEKYTKH BPEMEHH MOCIE
3aCBINIKM Ha XpaHEHHE.

IIpakTuyeckass 3HA4YMMOCTb. Pe3ynpTaTel pabOTHl TMO3BONAIOT TMPOTHO3MPOBATH OE€30IACHBIC  YCIIOBHUS
nepepabOTKH M XPaHEHUS TBEPBIX AUCTIEPCHBIX BELIECTB €CTECTBEHHOTO MTPOUCXOXKICHUS.

KnrodeBble ciloBa: meniogou  63pulg;  0YA2060€  CAMOHAZPESAHUe, HU3KOMeMNepamypHoe OKUCIeHue;
memnepamypHoe noie;, peakyuoHHas NOGEPXHOCHIb, OUCHEPCHBIN MAMepUal.

Purpose. Modeling the process of the seat spontaneous heating of the embankment of the organic substance as well
receipt of the analytical solution of the problem of the non-isothermal kinetics of oxidation of the substances and dynamics
of distribution of the temperature over their whole volume to determine the safe processing and storage conditions that
exclude the spontaneous origin of combustion.

Methods. Mathematical modeling the heterogeneous process of sorption of oxygen with the embankment of the
substance with the first-order irreversible oxidation reaction, treatment of literature data.

Results. The mathematical solution to determine the temperatures in the centre of the seat of spontaneous heating
and embankment of the substance as well the parameter that defines chemical activity or the reaction surface participating in
the low-temperature oxidation of the substance has been received. The modeling of the process of spontaneous heating the
embankment of the raw material in 2, 3, 4 twenty-four hours and determination of the values of the temperature fields
lenotes the satisfactory convergence with the results of the experiments. It is shown that the heat exchange of the
accumulation of the grass meal with the environment influences on the quantitative change of the substance temperature in
time, and the parameters of its determination are adduced.

Scientific novelty. The analytical dependences received allow determining the dynamics of the temperature change
in the seat of origin of spontaneous heating and in the whole volume of the accumulation of the raw material at stated
intervals after laying in for storage.

Practical value. The results of the work permit to forecast the safe conditions of processing and storage of the solid
disperse substances of natural origin.

Keywords: thermal explosion; seat spontaneous heating; low-temperature oxidation; temperature field; reaction
surface, disperse material.
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THE MATHEMATICAL MODEL OF OPERATING PROCEDURES OF A VOLUMETRIC ROTARY GEAR
PUMP

Heab. Coznanne MaTeMaTH4ecKOW MOAENHM padO4MX IPOLIECCOB COCTAaBHBIX YacTed Hacoca ISl MCCIEJIO0BaHUS
JUHAMUKH €r0 BBIXOJHBIX XapaKTEPUCTHK C y4YETOM YTE4eK IMepeKauuBaeMOM KMJIKOCTH, YIPYTOCTH CTEHOK Hacoca,
IByX(azHocTH nepekauynBaeMoil BOJbI M APYTUX 0CoOeHHOCTEH paboThl Hacoca.
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MeToauka. AHATUTHYECKHE WCCICIOBAHUS IUHAMHYECKHX IIPOLECCOB HA OCHOBAHMM M3BECTHBIX OOLIMX
YpaBHEHHH JABWXKEHHS CIUIOIIHOW Cpensl C HCIOJB30BAHHEM OSKCIHEPHMEHTANBHBIX 3HAueHHMH KoddduimeHToB
THAPABINYECKOTO COIIPOTUBIICHUS U OTEPH, KO3 (HHUINEHTOB pacxoa.

PesyabraThl. [lomydeHsl MaTeMaTH4ecKHe 3aBUCHMOCTH JABI)KEHHS JKUAKOCTH B CTALMOHAPHOM U TIEPEXOIHOM
pEeKMMax 4epe3 COCTaBHbIE JaCTH MT0)KapPHOTO HACOCA.

IIpakTuyeckas 3HaYMMoOcTb. Ha oCHOBe yuera AMHAMUYECKHX SIBICHHUH B IIECTEPEHHOM HACOCE MOTYT OBITh
000CHOBaHBI HOBBIE TPEOOBAaHHUS K MapaMeTpaM KOMIUIEKTYIOUIMX Hacoca. BbIOOp y3110B, AeTaneldl M KOMILIEKTYHOLIHX
Hacoca C y4eTOM JIMHAMUUYECKHX MPOLIECCOB MTO3BOJISICT HOBBICUTh HAJEKHOCTh pabOTHl 000pYJOBAHHSI.

KinioueBble ¢J10Ba: wecmepennulil HACOC, MAMEMAMUYEecKas, MoOeb, OUHAMUYECKUe ABNeHUs; NPeOoXPaHumenbHblil
K1anam; nepexoonulii npoyecc.

Purpose. Creation of the mathematical model of operating procedures of components of the pump to investigate
dynamics of its output characteristics taking into account leaks of liquid being pumped, elasticity of pump walls, two-phase-
staging of water being pumped and other peculiarities of operation of the pump.

Methods. Analytical investigations of dynamic processes on the basis of the known general equations of motion of
the continuous system with the use of experimental values of coefficients of hydraulic resistance and losses, discharge
coefficients.

Results. The mathematical dependences of motion of liquid through the components of the fire pump were received
under the steady-state and transient-state conditions.

Practical value. On the basis of registration of the dynamic phenomena in the rotary gear pump new requirements
to parameters of components of the pump may be substantiated. The choice of the units, parts and components of the pump
subject to the dynamic processes permits to improve the operation reliability of the equipment.

Keywords: rotary gear pump; mathematical model; dynamical phenomena; relief valve; transient process.
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THE HEAT PROTECTIVE SUIT OF THE RESCUER WITH THE WATER COOLING SYSTEM

Heas. OGocHOBaHNE MapaMeTPOB MPOTUBOTEIUIOBOIO KOCTIOMA C IMPOTOYHOM CXEMOH JBIKCHHUS XJaJarcHTa It
3alIUTHI CTIacaTelie OT BO3ACHCTBHUS MHTCHCHBHOTO TEIUIOBOTO HM3IYYCHHs, BBICOKHX TEMIIEPATyp OKPYKAIOIIEH Cpelsl B
XOZIe TYIICHUS TI0KAPOB U INKBUIAIINN aBApUIHBIX CHTYaIHH.

MeTtoanka. OKCIEpUMEHTAJIBHOEC WCCICAOBAHHE MapaMEeTPOB MPOTHBOTEIIOBOTO KOCTIOMAa C  BOJSHBIM
OXJTaXICHUEM TI0 OTKPBITOMY IIHKITY.

Pe3yabTaThl. PazpaboTana KOHCTPYKIIHS W OIpPENENICHBl MapaMeTpbl MPOTUBOTEIUIOBOTO KOCTIOMA C TPOTOYHOMN
CXEMOH JABWKCHUA XJIaJareHTa I 3alluThl crmacarejen oT BOSHCﬁCTBHH WHTCHCUBHOT'O TCIJIOBOTO M3JIYYCHUSA, BBICOKHUX
TEMIIEPATYpP OKPYKaIOIIEeH Cpeibl.

HoBu3zna. BriepBeie pa3zpaboTaH MPOTHUBOTEILIOBOW KOCTIOM C CHCTEMOH BOJSHOTO OXJIAXJICHHUS MO OTKPHITOMY
LIUKILY.

IIpakTnyeckass 3Ha4UMoOCTh. Vcrnonb3oBaHWe NPOTHBOTEIUIOBOTO KOCTIOMA C MPOTOYHOM CXEMOM IBUXKEHUS
XJIQJareHTa TMO3BOJHUT OOCCIICYUTH IOBBIIICHUE MPOM3BOIUTEIBHOCTH TPYAAa M CO3AaTh OE30MacHBIC YCIOBUS pPadOTHI
criacaTelisl IPY MOBBILIEHHBIX TEMIIEPATYPHBIX BO3IEUCTBUSX.

KaroueBble cJoBa: memnepamypa, npomueomenﬂoeoﬁ Kocmiiom, 800s1HO€ OleCZDfC()EHue,' NOOKOCMIOMHOE
npocmpancmeo, cnacameilb, menjiocvbem.

Purpose. Substantiation of parameters of the heat protective suit with the flow circuit of motion of the cooling agent
to save the rescuers from the influence of the intensive thermal radiation, high temperatures of the environment in the course
of fighting the fires and elimination of the emergency situations.

Methods. Experimental investigation of the parameters of the heat protective suit with the water cooling using the
open cycle.

Results. The construction is worked out, and the parameters of the heat protective suit with the flow circuit of
motion of the cooling agent are determined to save the rescuers from the influence of the intensive thermal radiation, high
temperatures of the environment.

Novelty. The heat protective suit with the open cycle water cooling system was worked out for the first time.
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Practical value. The use of the heat protective suit with the flow circuit of motion of the cooling agent will allow
guaranteeing the increase of labour productivity and creating the safe operation conditions of the rescuer by influences of
high temperatures.

Keywords: temperature; heat protective suit; water cooling; space inside the suit; rescuer; heat removal.
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DETERMINATION OF OPTIMUM PARAMETERS OF MINE FIRE PIPELINES

Heas. Onpenenenne ONTUMAIBHBIX TAPAMETPOB CETH MTOKAPHBIX TPYOOIIPOBOIOB HA ITAIE MPOSKTHPOBAHNS.

Metoasl. AHaNIH3 CYIIECTBYIOIINX JHTEPATYPHBIX HCTOYHUKOB W TEOPETUYECKHE MCClenoBaHUS 3()deKTHBHOCTH
MPOEKTUPYEMBIX CETeH MOKaPHBIX TPYOOIPOBOJIOB.

PesyabTaTsl. [lonyyeHa 3aBUCUMOCTS JUIsl ONPE/ICIICHHS ONITUMAIIBHBIX THAMETPOB TPYOOIIPOBOJIOB.

Hayuynast HoBHM3HA. YCTaHOBJIEHA 3aKOHOMEPHOCTb, IIO3BOJISIOINAS OIPEIAECIUTh ONTUMAJbHbIE JAHAMETpPbI
TpyOOMPOBOIOB.

IpakTuyeckasi 3HAYUMOCTD. PalioHaIbHBIA BEIOOP TT0KAPHOTO 000PYIOBAHHUS.

KatoueBble cioBa: noowcapHulli mpyoonpogoo, NpoeKmuposanue cemu, ONMUMUZAYUSL, OUAMemp U MOTWUHA
CcmeHKU mpy6oonpogooa.

Purpose. Determination of optimum parameters of the fire pipeline network at the design stage.

Methods. Analysis of existing literature sources and theoretical investigations of the efficiency of the fire pipeline
networks being designed.

Results. The dependence for determination of optimum diameters of the pipelines has been received.

Scientific novelty. The regularity that allows determining the optimum diameters of the pipelines has been
ascertained.

Practical value. Rational choice of the fire-fighting equipment.

Keywords: fire pipeline; network design; optimization; diameter and thickness of the pipeline wall.
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NEUTRALIZATION OF HARMFUL SUBSTANCES AT THE EXPENSE OF ABSORPTION OF THEIR
SURFACE-ACTIVE MATERIALS WITH WATER FINE-SPRAYED

Heas. MoaenupoBanue abcopOIMM BPEIHBIX BEIIECCTB TUCIIEPTUPOBAHHOMN BOIOM.

MeTtoabl. AHAIUTHYCCKUE WCCICAOBAHMS IIPOIIECCa B3aMMOJNCHCTBUS Kamellb TUCIIEPTUPOBAHHON BOIBI C
TOKCHYHBIMU ra3000pa3HBIMHU COCTABIISIFOIIUMHE JIbIMA.

PesyabTaThl. Pa3paborana Monenb aOCcopOIMH BPEIHBIX COCTABISIONIMX JbIMa MEIKOPACHBUICHHOW BOJOH C
no0aBKaMU MOBEPXHOCTHO-aKTUBHBIX BemiecTB (ITAB), mogaBaeMbIMU ¢ TOMOIIBIO TBIMOCOCA B aBAPUHHOE TIOMEIICHHE.

Hayunasi HOBH3Ha. YCTaHOBJICHA 3aBUCHMOCTh UHTCHCHUBHOCTH W BPEMCHH IMOJAYd BO3IYIIHO-BOJISHOW CMECH B
aBapHifHOE TIOMEIIEHHE OT ero TEeOMETPHYECKHX pa3MepoB, IIapaMeTpoB oOdara Tokapa (MHTCHCHBHOCTH
JIBIMOOOpa30BaHus ), XapaKTePUCTHK abcopOeHTa.

IIpakTnyeckas 3HaYuMocTh. Ha ocHOBaHMM MaTepHanbHOro 0OajaHca ra3000pa3HBIX COCTABISIOMIMX IbIMA C
Y4eTOM WX TeHepaIiy, BEIHOCA B a0COPOINH MOTydeHa 3aBUCUMOCTD IS OTIPEICTICHNS BPEMEHN M MHTEHCHUBHOCTH IT0/Ia4H
MEJIKOPAaCIbIIIEHHOM BOIBI ¢ TobaBkamu [TAB niist co3nanust 6€30MmacHbIX YCIOBHI dBaKyalluy JIFOICH.

KuaroueBble cioBa: abcopbyus; Ovimosvie yacmuysl;, [IAB; Ovlmococwl, Helumpanuzayus 8peOHbIX Geuecms,
800HbIE KOMNOZUYUU.
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Purpose. Modeling the absorption of the harmful substances with water dispersed.

Methods. Analytical investigations of the process of interaction of drops of water dispersed with toxic gaseous
components of smoke.

Results. The model of absorption of the smoke harmful components with water fine-dispersed having the additives
of the surface-active materials being fed into an accidental premise by means of a smoke sucker was worked out.

Scientific novelty. The dependence of the intensity and time of feed of the air-water mixture into the accidental
premise on its geometric dimensions, parameters of a seat of fire (intensity of smoke generation), characteristics of the
absorbent was ascertained.

Practical value. On the basis of the material balance of the smoke gaseous components subject to their generation,
removal and absorption the dependence was received to determine the time and intensity of the feed of water fine-dispersed
having the additives of the surface-active materials for creation of the safe conditions of evacuation of the people.

Keywords: absorption; smoke particles; surface-active materials; smoke suckers; neutralization of harmful
substances; water compositions.
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WARNING THE POPULATION ABOUT EMERGENCIES

Henb. MonenupoBanue cucreMsl onoseuieHus HaceneHus JIHP mpu yrpose M BO3HMKHOBEHHMU YpPE3BbIYANHBIX
CUTYyaluH.

Metoapl. VHpopMannoHHbIE HCCIIEOBAaHMS CHUCTEMBI OIIOBEUICHUS HACEJEHHS TPH Yrpo3e M BO3HUKHOBCHHH
Ype3BbIYAHHBIX CUTYaLUil.

PesyabtaTel. MccnemoBanel mpoOneMbl o0mield OpraHu3aluy CHCTEMBI OIOBEUICHHS W HWH()OPMHUPOBAHUA
HACENeHHs B YPE3BBIYAMHBIX CHTyalMsiX. IIpOBeJEeH CHCTEMHBIM aHaNIW3 TEXHMYECKOIO COCTOSHHS BO3MOXKHOCTEH
CYLIECTBYIOIIUX CpeAcTB omnoBemeHus HaceneHus [AHP. IlpeanoxeHsl IyTH MOAEPHHU3aLUU CUCTEMBI OIOBELICHHS
HACEJIICHHS B UPE3BBIYAHBIX CUTYaLUAX.

Hayuynas HoBu3Ha. OnepaTHBHOCTH omnoBenieHusa HaceneHus JJHP mpu yrpose u BO3HHUKHOBEHHMH YPE3BBIYAHHBIX
CUTYyaluH.

IIpakTnyeckass 3HAYMMOCTb. IIpeIo>KEHHbIE MEPOIPUSTHS IO3BOJIAIOT CYLIECTBEHHO COKPAaTUTh BpEMs Ha
OIIOBEILEHUE HACEIEHUS B UPE3BbIYaHBIX CUTYaLlUsX.

KnarodeBble clloBa: cucmema c6A3u; 91eKmpocupena; paouogewanue; MmeneusUoHHble IKPAHbl, ONOGeUjeHUe
HaceleHus,; Ype36bliainas CUmyayust.

Purpose. Modeling the system of warning the population of the Donetsk People’s Republic by hazard and origin of the
emergencies.

Methods. Information investigations of the system of warning the population by hazard and origin of the emergencies.

Results. The problems of the general organization of the system of warning the population in emergencies were
investigated. The system analysis of the technical state of possibilities of existing means of warning the population of the Donetsk
People’s Republic was carried out. The ways of modernization of the system of warning the population in emergencies were
proposed.

Scientific novelty. Responsiveness of warning the population of the Donetsk People’s Republic by hazard and origin of
the emergencies.

Practical value. The measures proposed permit to essentially shorten the time for warning the population in the
emergencies.

Keywords: communication system; alarm electric signal; broadcasting; television screens; warning the population;
emergency.
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DECREASE OF HARMFUL INFLUENCE OF MINING ENTERPRISES ON THE ENVIRONMENT

Heab. Pemenne npoOieMbl OYMCTKM W HWCIOJIB30BAHUS MIAXTHBIX BOJ JUIi TEXHUYECKOTO M CAHHUTAPHO-
THTMEHUYECKOT0 BOTOCHAOKEHHUS.

Metomnka. Vcrosis30BaHbl Pe3yIbTaThl UCCIICAOBAHUI OTCUSCTBCHHBIX U 3apyOCIKHBIX aBTOPOB, a TAK)KE aBTOPOB
JAHHOHM paboOThI I aHaNKM3a KOHIICHTPAI[MM TOKCHYCCKHX 3JIEMCHTOB B IIAXTHBIX BOJAX W BIHSHHS Toka3zatens pH Ha
PacTBOPUMOCTH OCHOBHBIX 3arpsi3HUTEIICH.

Pesyabrarnl. [loka3zaHa BbICOKas CTEMEHb BIMSHHS TOKasareis pH Ha pacTBOPHMOCTh TSDKCNIBIX METAJUIOB B
pactBopax. OnrTuMalibHbIe 3HAa4YeHHs Mokasarened pH s ocakaeHUs OTACTBHBIX TSDKETBIX METAUIOB M ATIOMHHUS
CYIIECTBEHHO OTIMYAIOTCS, YTO BBI3BIBAET HEOOXOTUMOCTD CTYIIEHIATOTO0 OCAKACHHS NPH HATMYMU B CTOYHBIX BOJAX MHOTHUX
KOMIOHEHTOB. OO0OCHOBaHA BO3MOXXHOCTh MPHMEHEHHSI Pa3[eibHOr0 BOJOCHAOKEHHS B TOpPOAAX C HCHOJIB30BAaHUEM
OUHIIICHHON [IAXTHOM BOBI JIsl CAHUTAPHO-TUTHEHIIECKUX U MUTHEBBIX LETICH.

Hayuynasi HoBu3Ha. J[oKa3aHa HEOOXOAMMOCTh CTYMEHYATOTO OCAKACHHS TSDKEIBIX METAJUIOB. BbIBeICHBI
aHAJMTUYECKHE 3aBUCHMOCTH PACTBOPUMOCTH TSDKENBIX METAUIOB B BOJHBIX PACTBOpax B 3aBHCHMOCTH OT pH u
AKTUBHOCTH BOJOPOJIHBIX HOHOB.

KiwueBble CJI0Ba: waxmuas 600a, MOKCUYECKUe 6euecmsed; KOHYEHMpAayusl, msdiceivle Memauivl, 6peoHoe
6030eticmeue; CHUdCeHue.

Purpose. Solving the problem of purification and use of mine waters for the technical and sanitary and hygienic
water supply.

Methods. The results of investigations of domestic and foreign authors, as well of the authors of the work given
were used for analysis of the concentration of toxic elements in mine waters and for that one of influence of the pH-index on
dissolubility of basic pollutants.

Results. The high degree of the influence of the pH-value on dissolubility of heavy metals in the solutions is shown.
The optimal values of the pH-index for precipitation of the separate heavy metals and aluminum differ considerably, what
makes it necessary to precipitate them step-by-step, if many components are available in mine waters. The possibility of the
application of the separate water supply in the cities with the use of the mine water purified for the sanitary and hygienic as
well for drinking purposes is substantiated.

Scientific novelty. The necessity of the step-by-step precipitation of the heavy metals is proved. The analytical
relations of dissolubility of the heavy metals in the water solutions are ascertained depending on the pH-index and activity of
hydrogen ions.

Keywords: mine water; toxic substances; concentration; heavy metals; harmful influence; decrease.
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IDENTIFICATION OF HIGHLY INFLAMMABLE LIQUIDS BY THE REFRACTOMETRY METHOD

Heas. Pa3pabortate MeTOn HACHTU(HUKAINH HHUIMATOPOB TOPEHHS C HCHOIB30BaHWEM peppaKTOMETPUH U
OIITUMAJILHON MOJICIIH aHATUTHIECCKON 3aBHCUMOCTH «COCTaB-CBOHCTBOY JIJIT MHOTOKOMITOHCHTHBIX CMECCH.

Mertoasl. Pedpakromerpudeckuii METOR ONPEACICHUS ONITHIECKUX CBOMCTB KHUIKOCTEH. MeTo] MaTeMaTHIecKoro
IUTAHUPOBAHMUSA DJKCIIEPUMEHTA IS AHAIUTHYECKOTO ONHCAaHUS (U3UKO-XUMHUECKHX CBOHCTB MHOTOKOMITOHEHTHBIX
YTIEBOAOPOAHBIX CMECEH.

PesyabTaThl. Onpesienie bl 3HAYEHNS MOKA3aTelNs MPETOMICHHS N5’ HHANBHILYATbHBIX JErKOBOCIIAMEHIOIIHXCS
KHUIKOCTEH (TekcaHa, JeKaHa W OeH30J7a) W MX OMHApHBIX M TPEXKOMIIOHEHTHHIX cMeceil mpu temmepartype 20 °C. Ha
OCHOBaHHMU OJKCIIEPHIMCHTANBHBIX JaHHBIX BBIOpaHa W ampoOMpoBaHAa MOJENH IOJIMHOMA YETBEPTOTO TOPSAKA JUIA
AQHATNTHYECKOTO OIMMUCAHUSA (U3MKO-XMMHUYIECKHX CBOICTB ABYX- M TPEXKOMITOHEHTHBIX cMeceil. [loka3zaHa BO3MOXXHOCTH
HCTIOJIB30BaHUS SKCIIEPUMEHTAIBHO OMPEICIEHHBIX U TEOPETHUECKH PACCUNTAHHBIX MTOKa3aTeseH MPeIoOMIICHHUS KUAKOCTEH,
MHUIUATOPOB FOPEHUS, MPU UX KAYECTBEHHOM aHAJIK3e.

Hayunasi HoBu3Ha. [IpeyioxKeH SKCHPECCHBI METOJ HIACHTU(DHUKAIMK JKUIKOCTCH, WHHUIIMATOPOB TOPEHU, C
UCTIONBb30BaHUEM PEPPAKTOMETPUU M ONTHMAJIbHON MOJETH AaHAJIUTUYCCKOW 3aBHCUMOCTH «COCTaB-CBOWCTBOY» IS
MHOTOKOMITIOHCHTHBIX CMCCCﬁ.

IpakTuyeckasi 3HAYAMOCTb. MeTo peanu3yercst 0e3 MPUMEHEHHS TOPOrOCTOSIICT0 000PY/I0BaHUS U TIO3BOJISCT
MIPOBOIUTH WACHTU(PHUKAIINIO HEM3BECTHBIX KUAKOCTEH, TIOCTYMAOIINX Ha IMOKAPHO-TEXHUYECKIE UCCIICTOBAHMS.

KawueBble clioBa: udermugurayus;, UHUYUAMOPbI 20peHuUsl;, NoKa3amenb NPeroMIeHUs, YOerbHas pedpakyus,
unmepyenm pe@pakyuu;, MHO2OKOMNOHEHMHblE CMeCU; Memoo CUMNIEKC-Peuémyuamozo niaHUpO8arus, NOJUHOM
uemeépmoeo nopsioKda.

Purpose. To work out the method of identification of combustion initiators with the use of refractometry and the optimum
model of the analytical dependence “composition — property” for multicomponent mixtures.

Methods. Refractometric method of determination of optical properties of liquids. Method of mathematical planning the
experiment for analytical description of physicochemical properties of the multicomponent hydrocarbon mixtures.

Results. The values of the index of refraction n2° of the individual highly inflammable liquids (hexane, decane and
benzene) and their binary and ternary mixtures at a temperature of 20 °C were determined. On the basis of experimental data the
model of the quartic polynomial was chosen and approved for the analytical description of the physicochemical properties of the
binary and ternary mixtures. The possibility of the use of the experimentally determined and theoretically calculated indices of
refraction of the liquids, i.e. combustion initiators, is shown by their qualitative analysis.

Scientific novelty. The rapid test method of identification of the liquids, i.e. combustion initiators, with the use of the
refractometry and the optimum model of the analytical dependence “composition — property” for multicomponent mixtures is
proposed.

Practical value. The method is realized without the use of the expensive equipment and allows carrying-out the
identification of the unknown liquids being received for fire-technical investigations.

Keywords: identification; combustion initiators; index of refraction; specific refraction; intercept of refraction;
multicomponent mixtures; method of the simplex-lattice planning; quartic polynomial.
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VENTILATION OF EXCAVATION DISTRICTS BY CUTOUT OF DEGASSING SYSTEMS

Heas. ObGocHOBaHWE W OICHKA IApaMETPOB, OIPENESIAIONINX BBIOOP PEKUMOB IPOBETPUBAHHUS BBIEMOYHBIX
YYacTKOB IIPH OTKITIOYEHUH CHCTEM JETa3allHH.

Metoauka. AHanmu3 pe3ynbTaToB (QYHKIIMOHHUPOBAHWS CHUCTEM [eTa3allidl Ha JCHCTBYIOIIMX IIaXTax U
JUTEPATYPHBIX MCTOYHHUKOB, B KOTOPBIX ONPEICIIIOT HMapaMeTphl METAHOBBIACICHUS NpPU PadOTaromeil M OTKIIIOYCHHOU
Jiera3anuu.
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Pe3yabTaThl. VM3ydeHO COCTOSIHME CHCTEM Jera3alud ImaxT Ha Tepputopun Jlonenkoi Hapoamoi PecmyOnmkw,
BBINIOJTHEH CPaBHUTEIBHBINA aHAIN3 U JIaHA OIIEHKA MMapaMeTpOB, XapaKTEPU3YIOUIUX ra30By0 OOCTAHOBKY Ha BBIEMOYHBIX
ydacTKax Ipu paboTaromeil 1 OTKIFOUeHHOHN JIera3amnny.

Hayunas HoBu3Ha. [IpenokeH CUCTEMHBIH OAXO0/ K OIICHKE ra30BO 0OCTaHOBKH Ha BBIEMOYHBIX YUaCTKax MpH
paboraromied W OTKIIOYEHHOH CHCTEME Jlera3allid, JAaHa OLEHKAa KOMIICHCAIMOHHBIX BO3MOXKHOCTEH IIaxXTHBIX
BEHTWIALMOHHBIX CETEH.

IIpakTuyeckass 3HauuMocTh. OOOCHOBaHBI MapaMeTphl, BIHAIONIME Ha Ta30BYI0 OOCTaHOBKY BBIEMOYHBIX
Y4YacCTKOB, IPUMEHSIONINX JAera3altio, U ONpeAeIeHbl HCTOYHUKH PEe3epBOB MOJauU BO31yXa.

KaroueBble ciioBa: cocmosinue npogempusanusi;, wiaxmad, 6bleMOYHbI YUACMOK, PedCUMbl GeHMUNAYUU NpU
pabomarowjeli u OMKIOYEHHOU cucmeme de2azayui; onpeoensiouue napamempul, pe3epevl 6030yxd.

Purpose. Substantiation and estimation of parameters determining the choice of ventilation conditions of the
excavation districts by cutout of the degassing systems.

Methods. Analysis of results of function of the degassing systems at the operating mines and that one of literature
sources that the parameters of methane release are determined by the operating and cut off degassing in.

Results. The state of the degassing systems of the mines was studied in a territory of the Donetsk People’s
Republic, the comparative analysis was fulfilled, and the estimation of the parameters characterizing the gas situation at the
excavation districts was given by the operating and cut off degassing.

Scientific novelty. The system approach to the estimation of the gas situation at the excavation districts is proposed
by the operating and cut off degassing system, the estimation of the compensation possibilities of the mine ventilation
networks is given.

Practical value. The parameters influencing on the gas situation at the excavation districts using the degassing are
substantiated, and the sources of the air feed reserves are determined.

Keywords: ventilation state; mine; excavation district; ventilation conditions by the operating and cut off
degassing system; influential parameters; air reserves.
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AIR PERMEABILITY OF COAL PILLARS IN ABUTMENT ZONES

Heus. MccnenoBanrue BEHTUISALMOHHBIX MPOLECCOB, TPOUCXOIAIINX B LETUKE YIIIS, AT ONPENENICHHs X BIUSHUS
Ha CaMOBO3IOPaHUE YIJIA.

Metoapl. AHanu3 BEHTWISIIMOHHBIX IIPOIECCOB, INPOMCXOAAIIMX B OOpPA30BaBIIMXCS TPEUIMHAX YTOJBHBIX
LIEJINKOB, U X BIMSHUE HA CAMOHArpeBaHMe (CaMOBO3TOpaHME) YTl HA OCHOBE YKBUBAJIEHTHON CXEMBI.

Pe3yabrarhl. PaccMOTpEeHB! BEHTUISLIMOHHBIE IPOLIECCHI, IPOUCXOISIINE B PA3PYILIAEMbIX YTOJIBHBIX LIEJIUKAX IpU
o0pa3oBaHMM B HHX YTE€YEK BO3/AyXa, M TNPEAJIOKECHBI MEpONPHITHS, HANpPaBICHHBIE HA CHIKCHHE BEPOSTHOCTH
CaMOBO3TOPaHMs LEIUKOB YIUIS IIPU UX Pa3pyLIEHUHU B 30HAX OIIOPHOT'O AABJICHUS.

Hayunasi HoBu3Ha. IlonydyeHa SKBHUBaJEHTHAs BEHTWIALMOHHASI CXE€Ma IIAXTHOTO y4acTKa C IPOCOCOM BO3JyXa
4yepes LEHK.

IIpakTnyeckass 3Ha4YMMOCTb. [IpeanokeHbl MepONpUSATHs, HANpPaBICHHbIE HAa CHIKEHHE BEPOSITHOCTU
CaMOBO3TOPaHMs IENMKOB YIJIS, MCXOJS M3 TOTO, YTO BEHTWISIMOHHBI PEXUM IIPH OTPAOOTKE paHee OCTaBICHHBIX
YTOJIbHBIX [IEJINKOB UTPAET OYEHBb BAYKHYIO POJIb B MPOHIAKTHKE BOZHUKHOBEHHS IT0XKAPOB.

KoaioueBble ciioBa: onoproe dagienue;, 6eHMUIAYUOHHBIIL PENHCUM; CAMOBO320pANUE Y2iisl, YeAUKU Yais, nojiozue u
HAKJIOHHbIE NJIACMb.

Purpose. Investigation of ventilation processes taking place in the coal pillar to determine their influence on the
spontaneous combustion of coal.

Methods. Analysis of ventilation processes taking place in cracks of the coal pillars formed and their influence on
the spontaneous heating (spontaneous combustion) of coal on the basis of the equivalent outline.

Results. The ventilation processes occurring in the coal pillars being disrupted by formation of air losses in them
are considered, and the measures directed at reduction of possibility of the spontaneous combustion of the coal pillars by
their disruption in the abutment zones are proposed.

Scientific novelty. The equivalent ventilation scheme of a mine district with suck of air through the pillar was
received.



Practical value. The measures directed at reduction of possibility of the spontaneous combustion of the coal pillars
are proposed in terms of that fact that the ventilation conditions by recovery of the coal pillars left earlier play the very
important part in the prevention of origin of fires.

Keywords: abutment pressure; ventilation conditions; spontaneous combustion of coal; coal pillars; gentle and
inclined seams.
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SELF-CONTAINED SELF-RESCUER FOR EVACUATION OF THE PEOPLE BY A FIRE

Ieanb. Pa3paborka m3omupyromero camocnacaresnss CI'D ¢ XMMHUYECKH CBS3aHHBIM KHCIOPOAOM JUIS 3BaKyalllu
JFOZIEH M3 MECT MacCOBOTO MX NMPEOBIBaHMS IIPH MOXKapE.

Metoauka. CTEHIOBBIE HCTIBITAHUS W WCHBITAHUS C YYaCTHEM HCIBITATEIeH-100pOBOIIBIEB OMBITHBIX 00pas3oB
camocnacarenss CI'D: mpoBepka repMeTHYHOCTH (QYTISIPOB caMocmacaTelell U MX BO3MYXOBOIHBIX CHCTEM, OIpECIICHHE
YCIIOBHUH JIBIXaHHS B caMocIiacaTelie Ha CTEHAE «MCKYCCTBEHHbIC JIETKHE» M Ha HCIBITATEIIX-I00pOBOIbLAX NPH ABIKEHUN
Ha OEeroBOH JOPOXKKE M B BBICOTHOM 3[IaHWUH B YCIIOBHSX, IPHOJIMDKEHHBIX K pEajbHBIM, MCTIBITAHHUS HA CTEH/IE-UMHUTATOPE
TPaHCIOPTHBIX HAIPY30K, KIMMATHYECKUE U TEILJIOBbIE UCIBITAHUS caMocIacaTeseil.

Pesysnbrarbl. OOecrieueHO 3aJlaHHOE BpeMs 3alllMTHOTO JeicTBHS camocracarenst (He MeHee 15 MuH) c
KOM(i)OpTHBIMI/I (I)I/I3I/IOHOFO-FI/IFI/ICHI/I‘ICCKI/IMI/I nmokKasaTciisiMHu yCJ'IOBI/Iﬁ JAbIXaHUA B CPELC, HE HpHFOI[HOfI JJIA AbIXaHUS.

Hayuynasi HoBu3Ha. IlodydeHBl 3aBHCHMOCTH IPOTEKaHMS PETEHEPATUBHBIX PpEaKIUi OT KOHCTPYKTHUBHBIX
0COOEHHOCTEH ammapara, MMO3BOJHUBINME CO3AATh caMoclacaTelb, COOTBETCTBYIOUIMHA TpeboBanusM cranmapra 'OCT P
52360-20009.

IIpakTHyeckass 3HAYMMOCTb. 3HAYMTEILHOE CHIDKEHHE KOJIMYECTBA IOCTPAIABIIMX OT ONAcHBIX (hakTOpoB
MoXapa Ipu IPUMEHEHUH pa3paboTaHHOTO H3oJupyoniero camocnacarens CI'D s sBakyannu.

KoaioueBnle ciioBa: camocnacamens; u30aupyrowuii OblxamenbHulil annapam, XUmu4ecku Ces3aHHblll KUCIOPOO, He
npu2oOHast 01151 ObIXAHUs cpedd, ONbIMHbIL 00pasely, CMeHO08ble UCNbIMAHULL, UCHLIMAMENU-000PO8OIbYbL.

Purpose. Working-out the CI'D self-contained self-rescuer, chemical oxygen type, for evacuation of the people
from the places of their mass stay by the fire.

Methods. Benchmark tests and examiner-volunteer-aided tests of prototypes of the CI'D self-rescuer: air-tightness
control of cases of the self-rescuers and their air-duct systems, determination of breathing conditions in the self-rescuer at the
“artificial lung” stand and at the examiners-volunteers by the motion on the running track and in the high-rise building under
conditions that are approximate to the real conditions, tests at the simulator stand of transport loads, climatic and thermal
tests of the self-rescuers.

Results. The preset duration (not less than 15 min) with the comfortable physiologic and hygienic factors of the
breathing conditions in the irrespirable environment is guaranteed.

Scientific novelty. The dependences of behavior of regenerative reactions on constructive peculiarities of the
apparatus have been received. They allowed creating the self-rescuer that meets the requirements of the standard T'OCT P
52360-20009.

Practical value. Considerable decrease of a number of persons suffered from dangerous factors of the fire by the
use of the CI'3 self-contained self-rescuer worked out for evacuation.

Keywords: self-rescuer; self-contained breathing apparatus; chemically bound oxygen; irrespirable environment;
prototype; benchmark tests; examiners-volunteers.
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