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SUBSTANTIATION AND CALCULATION OF PARAMETERS OF THE COMBINED FIGHTING OF FIRES
WITH WATER AND FOAM

Heasb. IloBeimenne 3¢hHeKTHBHOCTH KOMOMHHUPOBAHHOTO TYIICHHS T0Kapa BOJOHM M NMEHOW B NMOMEUICHHU ITyTEM
MIPeIBapUTEIHFHOTO IPOTHO3UPOBAHMUS BPEMEHH TYIICHUS.

MeTtoanka. AHaTUTHYECKUE U SKCTIEPUMEHTAIbHBIE UCCIIeIOBAHMS TYIICHUS MTOKapa BOAOI U MIEHOMH, aJeKBaTHOCTh
MaTeMaTHYeCKOW MOJeNd MeXaHH3Ma IMOJaBIEHHUs IUIAMEHH; pacdeT IMapaMeTpoB pabOThI MOXKApHOTO CTBOJIA M BPEMEHH
TYILIECHHUS NI0Kapa BOJOW U NEHOM.

PesyabTaTsl. PaccMoTpeH BOOHBIN W TCHHBI KOMOWHHPOBAHHBIH METON TYIICHHS II0)Kapa, OCHOBAHHBIA Ha
MIPOSIBJICHUH OTHETYHIAIIMMH BEIIECTBAMH MEXaHW3Ma IIpeKpalieHus ropeHus u TieHus. [lomydeHsl pacueTHsie hOpMyIIbI
JUI ONpeAeIeHNs] MHTEHCUBHOCTH T0a4l CHa4aja BOJbI, a 3aTEM M IIE€HBI U BPEMEHH TyIIEHHs noxapa. M3moxeH nopsaok
pacuéra M NpHBEAEH NpuMep pacuéra mapamMeTpoB KOMOWHHMPOBAHHOTO TYIICHMS IOXKapa BOAOM M TEHOH B Iporecce
HCTEYECHHS] OTHETYILAIETO BEIECTBA.

Hayunasi HoBu3Ha. [loBrimenne 3¢QexTnBHOCTH KOMOWHHPOBAHHOTO TYIICHHS IO)Kapa BOJAOH M MEHOH MyTEéM
pa3paboTaHHOTO PAacYETHOTO METOa MPOrHO3a HEOOXO0AMMOW HHTEHCHBHOCTH MOJAa4Yi OTHETYIIAIINX BEUIECTB U BPEMEHH
TYIICHHUS.

IpakTHyeckasi 3HAYMMOCTb. [lomydeHHBIE pPE3yIbTAaTHl HMCCIEIOBAHUHM MO3BOJAIOT MOBBICUTH 3((EKTHBHOCTH
KOMOWHHUPOBAHHOTO TYIICHHS MOXapa BOAOH W EHOH ITyTeM MOCIeA0BaTeIFHOTO IEHCTBHSI OTHETYIIAIINX BEIIECTB.

Kniouegvle cnosa: nomewenue, nogcap, mywenue; HONMCAPHLIIL CMB0J, 600d, NEHA;, UHMEHCUBHOCMb NOOAYU,
Pacuém napamempos; memnepamypa niamMeHu; NONACApHAsL HAePY3Kd,; NIoWadb 20PEHUs, 8PEMsL MYUEHU.

Purpose. Effectiveness increase of the combined fighting of the fire with water and foam in a premise by means of
preliminary prognostication of the time of fighting.

Methods. Analytical and experimental investigations of fighting the fire with water and foam, adequacy of a
mathematical model of the mechanism of flame suppression; calculation of parameters of the operation of a fire-hose barrel
and the time of fighting the fire with water and foam.

Results. The water and foam combined method of fighting the fire based on manifestation of the mechanism of burn
and smoldering termination by fire-fighting substances has been considered. The design formulae to determine the intensity
of feeding water at first, and then foam and the time of fighting the fire have been obtained. The order of calculation has
been stated, and an example of calculation of the parameters of the combined fighting the fire with water and foam in the
process of outflow of the fire-extinguishing substance has been adduced.

Scientific novelty. Effectiveness increase of the combined fighting of the fire with water and foam by means of the
worked out calculation method of prognostication of the necessary intensity of feeding the fire-extinguishing substances and
of the time of fighting.
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Practical value. The obtained results of the investigations allow heightening the effectiveness of the combined
fighting of the fire with water and foam by means of the sequential operation of the fire-extinguishing substances.

Keywords: premise; fire; fighting; fire-hose barrel; water; foam; intensity of feeding; calculation of parameters;
flame temperature; fire load; combustion area; time of fighting.
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NANOTECHNOLOGIES FOR GUARANTEEING THE FIRE- AND EXPLOSION SAFETY IN MINES

Heawb. OGecrieueHne MOXapo-, B3PHIBOOC30MACHOCTH IIAXT TMPHU TNPUMEHCHHH CICHOACKIBl IIAXTEPOB M3
CHHTETHYCCKHX BOJIOKOH, K MarepHaiaM KOTOpOW J00aBIeHbl METAIIMYECKHE BOJIOKHA, TOJYYCHHBIE HA OCHOBE
HAaHOTEXHOJIOTUH.

Metoauka. Hayunoe o6o0uienne cBeieHui 1o npoodeme.

PesynbTarbl. BrigeneHo 1mecth HanOojiee H3BECTHBIX TEXHOJOTHH: Kpy4eHHE B HAKOBaIbHAX bpumkMeHa,
paBHOKaHAJILHOE YIIOBOE NPECCOBAHHE, BCECTOPOHHSSA KOBKA, BUHTOBAs JKCTPY3Hs, PEBEPCHBHAS 3aKPBITas IPOILMBKA,
MaKeTHast THAPOIKCTPY3HSL.

Hayunas noBu3na. [lepcrekTrBa LIMPOKOTO IPHMEHEHUS NMPU HM3TOTOBJICHHU CHELOICKIBI IS LIaXTEPOB M3
CHHTETHYECKHX BOJIOKOH, Ti¢ JOMHHUPYST pOJIb IOBEPXHOCTH pazjleia M COYECTAHHE XapaKTEPUCTUK <«IIPOYHOCTB-
TUIACTHYHOCTB.

IMpakTuyeckas 3HAYUMOCTb. TEXHOJIOTHS MAKETHOW THAPOIKCTPY3UH MHUKPOBOJIOKOH M3 HEPIKABEIOIICH CTAN JUTs
H3rOoTOBJICHUA CIICHOACKABI HIAXTEPOB.

KunroueBble ci10Ba: HaHOMAmMepuanvl;, UHMEHCUsHble NAACMUYecKUue 0e@opmayuu,; HaHONOPOUOK, 20pHOe
nPoU3B00CMSE0, HAHOKIACMEPY.

Purpose. Guaranteeing the fire- and explosion safety of the mines by the use of working clothes of mine workers
from synthetic fibres to which materials the metallic fibres obtained on the basis of the nanotechnologies are added.

Methods. Scientific generalization of information on the problem.

Results. Six most known technologies have been assigned: torsion in Bridgman anvils, equal channel angular
pressing, all-round forging, screw-shaped extrusion, reversible closed stitching, package hydrostatic extrusion.

Scientific novelty. Perspective of the wide application by production of the working clothes for the mine workers
from synthetic fibres where the role of an interfacial area and combination of the characteristics “strength-plasticity”
dominate.

Practical value. Technology of the package hydrostatic extrusion of parkles rs from a stainless steel for
production of the working clothes of the mine workers.

Keywords: nanomaterials; intensive plastic deformations; nanopowder; mining practice; nanoclusters.
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SPARK DISCHARGES IN CONTACT CONNECTIONS OF ELECTRICAL INSTALLATIONS

Henn. YcTaHOBICHUE aBApUUHOIO PEXKMMa PAaOOTHI MO OIUIABICHHUSIM IOBEPXHOCTEW KOHTAKTHBIX COCIUHCHUM,
U3BATHIX C MECTA MOXKapa.

Metoasbl. IHCTpyMeHTadbHbBIE  MCCIEAOBAHHUA  KOHTAKTHBIX  COCAMHEHMH  CO  cleJaMu  OIUIABJICHUIA,
MOP(hOJIOTHYSCKUI aHAIN3.
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Pe3ynbTaThl. YCTaHOBICHB XapaKTepHbIE IPU3HAKH OOJBLIOTO IIEPEXOAHOIO CONPOTHBICHHS B KOHTAKTHBIX
COCIMHEHUSX JICKTPOYCTaHOBOK.

Hayunasi HoBu3Ha. [luddepennnanns aBapuiftHOTo pexknMa paboThl — OOJBIIOE MEPEXOTHOE COTPOTHBIICHHE IPH
HCKPOBOM U 0E3BICKPOBOM PEKMMax padOTHI; IPEACTABICHBl XapaKTepHbIe IPU3HAKH HCKPOBOTO PEXXUMA PaOOTEL

IIpakTHyeckasi 3HAYMMOCTH. Pe3yibTaThl HCCIECIOBAaHMH IO3BOJIIIOT — ONPENEIHTh 3aBHCUMOCTH  MEXKIY
ABapHIHBIMH PEKUMAMHU paOOTHI JICKTPOYCTAHOBOK M BOSHUKHOBEHHEM ITI0Kapa.

KnroueBble cil0Ba: agaputinvie pedcumvl  pabomul;, 00nbUlOe NepexooHoe COnpomusienue,  KOHMAKmHoe
coeouHenue, UCKPOBOU PeXCUM, dNIeKMPOYCMAHOBKA, ONAABIEHUSA, MOPPON0UNECKUL AHATU3.

Purpose. Ascertainment of the mode of operation conductive to accident on fusions of contact connection surfaces
withdrawn from the site of a fire.

Methods. Instrumental investigations of the contact connections with traces of the fusions, morphological analysis.

Results. The characteristic signs of the large transient resistance have been ascertained in the contact connections of
the electrical installations.

Scientific novelty. The differentiation of the mode of operation conductive to accident is the large transient resistance
by the spark and parkles modes of operation; the characteristic signs of the spark mode of operation are presented.

Practical value. The investigation results allow determining the dependence between the modes of operation
conductive to accident of the electrical installations and origin of the fire.

Keywords: modes of operation conductive to accident; large transient resistance; contact connection; spark mode
of operation; electrical installation; fusions; morphological analysis.
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FIRE BREAKS AS MEANS OF LOCALIZATION OF UNDERGROUND FIRES

Heas. PazpaboTka MeTona pacyera JUIMHBI IPOTUBOIOKAPHBIX PA3PHIBOB.

MeToz[mca OCHOBaHAa Ha MWCIIOJB30BAHHUU AHAJUTHYECKHX 3aBHUCUMOCTEH IJIA pacye€ra MnapaMeTpoB IMOJA3EMHBIX
9K30TCHHBIX TI0KapOB B IPOBETPUBAEMBIX TOPHBIX BBIPA0OTKAX.

Pesyabrarsl. {11 noKanu3anuy N0XXapoB B BBIPAOOTKAX, HE 000PYJOBAaHHBIX MPOTHUBOIIOXKAPHEIM TPYOOIIPOBOIOM,
WIN T€X, B KOTOPBIX HE 00eCleueH HOPMATHBHBIN PacXo/] BObI, MPEATI0KEHO 00yCTpanBaTh POTHBOIIOKAPHbIE Pa3phIBBI —
YYacTKH BBIPAOOTKH, Ha KOTOPBIX OTCYTCTBYET MOXKapHasi HAarpy3ka M MCTOYHHKH 32)XHWIaHUs. B CBs3M ¢ TeM, 4TO HOXap
MOXET BO3HHKHYTh B JIFOOOM MeCTe TOPHOH BBIPAOOTKHM, IPOTHBOIOXKAPHBIE Pa3phIBEI HEOOXOMMO 00YCTpanBaTh Ha BCEM
ee MPOTSHKEHUM Yepe3 OIpeleleHHbIe MPOMEXYTKH, KOTOPbIe IO JUIMHE JOJDKHBI OBITh MEHBIIE MM PAaBHBI JAITBHOCTH
pacmpocTpaHeHUsl ToXkapa JUIsi JaHHOW BBIpaOOTKH. B 3aBUCHMOCTH OT KOJMYECTBA W BHUAA TOXKapHOW HArpy3KH,
pa3MeleHHON B BEIPabOTKe, €€ CeUeHNUs, CKOPOCTH BEHTHJISIIUOHHON CTPYH PACCUUTHIBAIOT: TEIUIOBYIO MOIIHOCTh MOXapa,
JJIMHY 30H TOPCHUA U TJIICHUA, JAJIBHOCTH PACHpPOCTpaHCHUA IMOXKapa 1o BBIpa6OTKe, TEMIIEPATYPY B 30HC I'OPEHUA U Ha
BBIXOJIC U3 aBapnﬁHoro ydacTKa. Ha ocHOBe »THX JaHHBIX OHNPEACIACTCA MJIMHA TPOTHUBOIIOKAPHBIX Pa3spbIBOB,
00ycTpanBaeMBbIX I JOKATH3AINN TIOA3EMHOTO TTOKapa, M MPOMEXYTOK MEKy HUMH. JlaHHBIH CTIOCOO MPOTHBOIIOKAPHON
3aIIUTHl HEMPHUMEHUM B KOHBEHEPHBIX BHIPAOOTKAX M OUMCTHBIX y4acTKax.

Hayuynasi wHoBHM3Ha. Bnepsble npeaokeH CcHoco0 MNPOTHBONOXKAPHOW 3alUTHl TOPHBIX BBIPAOOTOK, HE
000py/IOBaHHBIX MPOTHUBONOXAPHBIM TPYOOIPOBOJIOM, C IOMOIILIO OOYCTPOMCTBA B HUX IPOTHUBOIIOXAPHBIX PA3pHIBOB.
Takoii crmoco® 3amuTel MOXET OBITh PEKOMEH/IOBaH IPH OTCYTCTBMH IIPOTHUBOIIOXKAPHOTO TPYOONpoBOJa IS
IIPOTUBONOMXKAPHOHN 3aILUTHI YTOJIbHBIX IIAXT.

IIpakTuyeckas 3HauuMocTh. OOYCTPOHCTBO NMPOTHUBOMOXAPHBIX Pa3phIBOB B BHIPA0OTKaX, HE 00OpPYJOBAaHHBIX
MIPOTHBOIOXAPHBIM TPYOOIPOBOAOM, TO3BOJIUT JIOKAJIN30BAaTh IOA3EMHBIA IOXKap, WCKIIOYMB €r0 PaclpoCTpaHEHHE MO
Bceil BeIpaboTKe.

Kniouegvle cnoea: npomugonodcaphulii paspul; NOO3EMHBIN NOXCAP, NPOMUBONONCAPHBINL MPYOONPOBOO, NpOEeKm
NPOMUBONOICAPHOU 3AUUMbL ULAXMBL, 20PHASL 8bIPAOOMKA,; TOKANUIAYUSA, NOXHCAPHAS HAZPY3KA, MeMnepamypa.

Purpose. Working-out the method of calculation of the length of fire breaks.

The methods are based on the application of analytical dependences for calculation of parameters of underground
open fires in the ventilated mine workings.

Results. To localize the fires in the mine workings not equipped with the fire pipeline or in those where the normative
water consumption is not ensured it is proposed to develop fire breaks, i.e. mine working areas, in which the fire load and
ignition sources are not available. In connection with that fact that the fire can origin anywhere in the mine working the fire
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breaks should be developed along its whole length at stated intervals which length must be less or equal to the distance of
fire propagation for the mine working given. Depending on the amount and kind of the fire load placed in the mine working,
its cross-section, ventilation stream velocity one must calculate thermal capacity of the fire, length of the combustion and
smoldering zones, distance of fire propagation along the mine working, temperature in the combustion zone and at the outlet
from the accidental area. On the basis of these data the length of the fire breaks being developed for localization of the
underground fire and the space between them are determined. This fire protection method is not applicable in conveyor mine
workings and mining districts.

Scientific novelty. The method of fire protection of the mine workings not equipped with the fire pipeline has been
proposed by means of development of the fire breaks in them for the first time. Such a method can be recommended for fire
protection of the coal mines if the fire pipeline is not available.

Practical value. The development of the fire breaks in the mine workings not equipped with the fire pipeline will
permit to localize the underground fire excluding its propagation along the whole mine working.

Keywords: fire break; underground fire; fire pipeline; project of fire protection of the mine; mine working;
localization; fire load; temperature.
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COMPUTER MODELING THE EMERGENCY CONDITIONS OF MINE VENTILATION

Heab. ObocHOBaHKME U BBIOOP MapaMeTPOB aBAPUHHBIX PEXHMMOB IPOBETPHUBAHUS NPHU BBIBOJAE T'OPHOpPAOOUMX H3
aBapUHHOIO y4yacTKa IIaXThl W BBIIOJHEHWH TOPHOCIIACATENbHBIX pPabOT C HCIOJB30BAHMEM IIPOTPAMMBI pacdera
€CTECTBEHHOTO BO3JyXOpacnpeeNieHus 1 00paboTKu nenpeccruoHHoi ceemkn PEBO/I.

MeTtoabl. KommiekcHoe wucciieioBaHue, BKJIIOYAIOIIEE aHAIM3 W INPOTHO3MPOBAHME DPACHPENENICHHS BO3IyXa H
MeTaHa B IIaXTHOW BEHTWISILIMOHHON CETH B HOPMaJIbHOM U aBapUITHOM PEXXNMax MPOBETPUBAHMSI.

Pe3yabrarsl. OnpeneneH 0e30NacHbI PEKUM NTPOBETPUBAHMS U1l BBIXOJAa TOPHOPAOOUYMX HA CBEXKYIO CTPYIO IPH

ToXape B FOPHOM BHIPabOTKE Ha MpUMepe BbleMo4HOro yuacTka Ne 61 mmacta hy, maxtel «Mnopaickas.

Hayunasi HoBu3Ha. [IpeTo)keH CHCTEMHBI MOAXOJM W pacIIMpeHa OIeHKa BIHSHUS Pa3NUYHBIX (aKTOPOB IPH
BbIOOpE aBapHHHBIX PEXMMOB MNPOBETPHBAHMSA IyTEM KOMIUIEKCHOTO MOJEIMPOBAHUS, BKIIOYAIOIIETO0 B ce0s aHAIN3
BO3MOXHBIX aBapUi, a TaKXe IPOBEIEHHE JONOJIHUTEIbHBIX PAaCYETOB, KOTOPBIE IO3BOJIAIOT YJIYYIIUTh KayeCTBO
MIPOTHO3UPOBAHMS  a’POra30TePMOJMHAMHYECKUX IIPOIIECCOB, INPOTEKAIONIMX B TOPHBIX BHIPAa0OTKaX, IOBBICHTH
3¢ PEKTUBHOCTH BEJICHNS TOPHOCHIACATEIbHBIX Pa0OT.

IIpakTHyeckasi 3HAYMMOCTD. V13/100keH KOMIIIEKCHBIM METOJ] aHalIHM3a aBapUHHBIX PEXHMMOB IPOBETPUBAHUS,
IpeycMaTprBaeMbIX B IUIAHAX JIMKBUAAIMK aBapuil M 00ecreYnBalolnX Hanboee 0e30IacHbIi BBIX0 TOPHOPAabOYNX Ha
CBEXYIO CTpPyl. OTOT METOJ, PEKOMEHJOBaH Al MHCIOJIb30BAHMS YrOJbHBIMH IIAXTaMH M MOJpPa3JeleHUSIMU
l'ocynapcTBeHHOH BOCHM3MPOBAHHOW TOpHOCHACATENLHON CIIy>kObI MMHHCTEpCTBa 10 JieflaM TPaXKITaHCKOW OOOpPOHBI,
Ype3BBUANHBIM CHTYalHUsAM U JIMKBHIAIMH ITOCIEICTBUA CTUXHHHBIX OexctBuii Jloneukoit HapomHo#t PecmyOmuku mpu
COCTABJICHUY IJIAHOB JIMKBUJIALIMU aBapUi.

KaroueBble cnoBa: yeonvnas waxma, noscap, nian IUKGUOAYUU AAPULL; ABAPULUHbIN GEHMUTAYUOHHBIU DENCUM,;
mennogas denpeccus; pacnpeoenenue 6030yxa u Memand.

Purpose. Substantiation and choice of parameters of the emergency ventilation conditions by withdrawal of mine
workers from an emergency zone of a mine and carrying-out the mine-rescue operations with the use of the PEBO/I program
of calculation of the natural air distribution and depression survey processing.

Methods. Comprehensive investigation including analysis and prognostication of the air and methane distribution in
the mine ventilation network under normal and emergency ventilation conditions.

Results. The safe ventilation conditions for withdrawal of the mine workers to fresh air by a fire in a mine working

have been determined in terms of the working area no. 61 of the h; seam in the “Ilovayskaya” mine.
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Scientific novelty. The system approach has been proposed, and the estimate of the influence of various factors has
been expanded by choice of emergency ventilation states by means of the comprehensive modeling enclosing the analysis of
possible emergencies and execution of additional calculations that permit to make better the quality of prognostication of
aerogasthermodynamic processes progressing in the mine workings as well as to increase efficiency of carrying-out the
mine-rescue operations.

Practical value. The comprehensive method of analysis of the emergency ventilation states being specified in
emergency control plans and ensuring the safest withdrawal of the mine workers to fresh air has been explained. This
method is recommended for application by coal mines and subdivisions of the State Para-military Mine-rescue Service of the
Ministry of the Donetsk People’s Republic for Civil Defense Affairs, Emergencies, and Liquidation of Consequences of
Natural Disasters during composition of the emergency control plans.

Keywords: coal mine; fire; emergency control plan; emergency ventilation conditions; thermal drop
of ventilation pressure; air and methane distribution.
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LOCALIZATION OF FIRES IN GROUND AGRICULTURAL FEED STORAGES

Henab. Co3manne METOAWKH pacyeTa IMapaMeTpoB BOJSHBIX 3aBEC, MCIIONB3YEMbIX IS MOBBIMICHUS 3()(HEKTHBHOCTH
JIOKQJIM3AIUM U TYHICHHUSA TTOKapOB HAa OTKPBITHIX CKJIaaax CEJIbCKOXO03IHCTBEHHBIX KOPMOB.

MeToz[mca. Ananutndeckue HCCIICAOBAaHUA W MATEMAaTUYCCKUC PACUCTBI NMapaMETPOB IOXKapa W BOAAHBIX 3aBEC,
MPUMEHACMBIX JIA SKpaHUPOBAHUWA U JIUKBUJIAINU ITOXKAPOB.

PesyabTaThl. 3y4eHsl MmoKapbl HAa OTKPBITHIX OOBEKTaX XpPaHEHUs CEHA, COJNIOMBI M KOPMOB. BwImomHeH pacuér
OCHOBHBIX TApaMETPOB Pa3BUTHSl M PACIPOCTPAHEHMS MOXKAPOB, YUNUTHIBAIOUIMNA I'€OMETPUUYECKHE PasMephl CKUPJ CEeHa
(coyoMBI), MPOTHBOMOXKAPHBIC Pa3phIBEI MEKAY CTOTaMH, BIMSHUE CKOPOCTH BETpa M €r0 HAIPABJICHUS HA ITOJIOKCHHE
IUIAMEHHU B mpocTpaHcTBe. PazpaboraHa MeToauKa pacuyera mapamMeTpoB BOJSHBIX 3aBEC, MTO3BOJIIONIAS B 3aBUCUMOCTH OT
YCIIOBHI MTOKapa MPUHATH ONTUMAIBHBIA TAKTHUYSCKUH TUIAH pa3MEIICHIs IIPOTUBOIIOKAPHBIX CHII U cpeacTB. JlaHa omeHka
3 QEKTUBHOCTH NPUMEHEHHsS METOJIMKH Ha INpHMepe YCTAaHOBKM BOJSHOTO moskaporymieHus «byc-1», paspaboranHoN
HUUNT' ] «Pecttupatop» MUC JIHP.

Hayqﬂaﬂ HOBH3HA. llcrosib30BaHue a):[al'[TPIpOBaHHOI\/’I METOAMKHN pacye€Ta INUIOTHOCTU TCIUIOBBIX ITOTOKOB JIJIA
JIeCOMaTEPHAaJIoB K CKIaaM CeIbCKOXO03SHCTBEHHBIX KOPMOB.

[pakTHyeckasi 3HAYMMOCTh. [IpIMEHEHNE YCTPOICTB IS CO3MAHHS BOISHBIX 3aBEC CYIIECTBEHHO COKpAIlaeT
pacxol BOABI Ha TYIICHHE, CHIDKAST (PU3MYECKIe HArPY3KH HA YIACTHUKOB TYIICHHUS U COKPAIIaeT MaTepHaIbHEIN ymepl ot
o’kapa, 4To CIOCOOCTBYET YKPEIJICHHIO KOPMOBOM 0a3bl )KUBOTHOBOCTBA PecyOnKkm.

KaroueBble cioBa: noowcap; cxupda; conoma, ceHo; meniosol NOMOK, JOKAIU3AYUS, IKPAHUPOBAHUE, BOOSHA
3aeeca; Koagpuyuenm ocrnabaeHus; 3¢pexmusHocme.

Purpose. Creation of the methods of calculation of water curtains parameters being used for effectiveness increase of
localization and extinguishing of the fires in the ground agricultural feed storages.


mailto:kolyada1980@mail.ru
mailto:reutoff74@yandex.ua
mailto:opbush@mail.ru
mailto:balta_daria@mail.ru
mailto:kolyada1980@mail.ru
mailto:reutoff74@yandex.ua
mailto:opbush@mail.ru
mailto:balta_daria@mail.ru

Methods. Analytical investigations and mathematical calculations of the parameters of a fire and water curtains being
used for screening and elimination of the fires.

Results. The fires in the ground objects for storage of hay, straw and feeds have been studied. The calculation of the
principal parameters of development and propagation of the fires taking into account dimensions of the hay (straw) stacks,
fire breaks between the stacks, influence of the wind velocity and its direction on the position of the flame in the space has
been fulfilled. The methods of calculation of the water curtains parameters permitting to adopt the optimum tactical plan of
placement of fire-prevention forces and means depending on the fire conditions have been worked-out. The evaluation of the
application efficiency of the methods has been given by way of the “Byc-1” water fire-extinguishing installation worked out
by the NIIGD “Respirator” of the Ministry of Emergency Situations (Donetsk People’s Republic).

Scientific novelty. Application of the methods of calculation of the density of heat flows for timber adapted to the
agricultural feed storages.

Practical value. The use of the devices for creation of the water curtains reduces considerably the water consumption
for fire-extinguishing, decreases the physical loads for fire-extinguishing participants and shortens the fire damage to
property, what promotes the strengthening the nutritive base of the animal husbandry of the Republic.

Keywords: fire; stack; straw; hay; heat flow; localization; screening; water curtain; attenuation coefficient;
efficiency.
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CHROMATOGRAPHIC METHOD FOR DETECTION OF NANOCONCENTRATIONS OF OIL PRODUCTS

Hens pa6Gorpl. Co3gaHne XpoMarorpauyeckoro MeToja, OTIMYAIOIIETOCS BBICOKOH YYBCTBUTEIHHOCTHIO
OOHApy)XEHUsI OCTATKOB JIETKOBOCIUIAMCHSIIONINXCS CBETIBIX He(PTeNpOAyKTOB (OCH3MHA W KEpPOCHMHA) B Mpoodax,
0TOOpaHHBIX C MECTa ToXkKapa.

Mertoabl. DKCIIEpUMEHTANBHBIE WCCICIOBAHHA C TPUMEHEHWEM Ta30KUIKOCTHOM © Tra30-aacopOIMoHHON
xpomarorpaduu, CpaBHUTECIHHBIN aHAIH3 MMOTYYCHHBIX Pe3yIbTaToB.

PesyabstaTsl. [IpoBeneHBI CpaBHUTENBHBIC HCCIICOBAHUS PA3IHYHBIX aJCOPOCHTOB: IMOPUCTOTO W KBapIEBOTO
CTeKJIa, a TakXe HWHEepTHBIX TBEPABIX HocuTened: xpomatoHa N-AW u wmuHeproma AW-DMCS. HccnemoBan psiz
HETIOABIDKHBIX KUIKUX (ha3 pa3inuIHON MOJSPHOCTH U XUMHYECKON MPHUPOJIBL. DKCIEPUMEHTAIBHBIM IyTEM IT0KA3aHO, YTO
Jyqiield crocoOHOCTBI0 K (DOPMHPOBAHMIO CYMMAapHOTO IHKA MPEAEbHBIX YIJIEBOIOPOJOB M OTICICHUS €ro OT MHUKOB
apOMAaTHYECKUX YTIIEBOJOPOJIOB O0JaJaeT HEMOJSPHBIA COPOCHT. Y CTAaHOBJICHBI KpUTEPHH WACHTH(UKAIMH OCH3WHA H
KEpocCrHa: BPEMs BBIXOJIa CYMMAPHOTO ITHMKAa U OTIIEYAaTOK prHHOBOﬁ XpoMarorpaMmmal.

Hayuynasi HoBH3HAa. BrepBeie pa3paboTaH 3KCIPECCHBIA, JOCTYIMHBIH W BBICOKOYYBCTBHTEIBHBIA METO]
0OHapyXEHUsI CIECIOBBIX KOJIMYECTB OCH3WHA M KEPOCHHA B MPo0ax, OTOOPAHHBIX IOCIE T0XKapa. ITOT METOA He Tpedyer
TPATUIMOHHO KCIIONB3YEMbIX B MHPOBOM IMPAaKTHKE XHIKOCTHOW IKCTPAKIUM W KOHICHTPUPOBAHHS MpPOO, HA3BaH OH
«aKKyMYIIITUBHOM XpomaTorpaduein». B xone pa3paboTku Merona onpenesiéH cOpOSHT, CBOMCTBA KOTOPOTO IO3BOJIHIH
MOJYYUTh CYMMAapHBIN MUK TPEACTbHBIX YIIICBOJOPOIOB M OTJACIUTH €r0 OT IMHKOB apOMATHYSCKUX YTIIEBOJOPOJOB, H TEM
CaMBbIM Ha JBa-TPU MOPSIKA TTOBBICUTh YyBCTBUTEIFHOCTh OTHOCHTEIBHO H3BECTHBIX METOJIOB MOKAPHBIX HCCICIOBAHUH.

IIpakTHYeckasi 3HAYMMOCTb. BbICOKas YyBCTBUTENIBHOCTh METOJd aKKyMYJSATHBHOH XpomaTtorpaduy MO3BOJISET
OTpeensTh HaHOKOHIeHTparmn Gensuna (5,9-107 r/em®) u kepocuua (5,0-10™ r/em®) B mpoGax, 0TOGPaHHBIX MOCIE
mokapa. Kpome BBICOKOH 4yBCTBHTEIBHOCTH, METOJ aKKyMYJSTHBHON XpoMaToTrpaguy MUMEeT psA IPYTHX HECOMHEHHBIX
MPEUMYIIECTB TIepe] MHBIMH METOIAMH HCCIEJOBAaHUN. OTH NPEHMYIIECTBA: NPOCTOTA HCIIONHEHHS — WCCIEIOBAHU
MIPOBOIAT C HCIIONB30BAHUEM OJHOW XpoMaTOrpapuuecKoid KOJOHKHA B M30TEPMHUECKOM pexuMe, 0e3 mpeaBapUTEIbHOM
MTOATOTOBKH P00 (IKCTPaKIUs, KOHIIECHTPUPOBAHKE), OTIEPATUBHOCTD (BpeMs aHanm3a 88 ¢), HaAEKHas HASHTUPUKAIIUS 110
BPEMEHAM BBIXOJ[a CYMMAapHOTO IHKA MPECIIbHBIX YTIICBOJOPOI0B OCH3MHA M KEPOCHHA, a TAKXKE OTIIEYATKY UX IPYIITOBBIX
XpOMAaTOTpaMM.

[epeuncieHHbBIC XapaKTEPUCTHKH pPa3pabOTaHHOTO METOA MOJIHOCTHI0 COOTBETCTBYIOT COBPEMEHHBIM TPEOOBAHUSIM
MIPOBEICHUS MOKAPHO-TEXHUYCCKHUX IKCIICPTU3 TIPU PACCIICIOBAHUY IIPUYMH BOSHUKHOBCHHUS IOKAPOB.
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KnroueBble cioBa. axkymynsamuenas Xpomamozpagua, Oen3uH, Kepocun, HAHOKOHYEHMpayus, Kpumepui
udenmupurayuu, Omnewamox spynnogoli XxpomMamozpammsl; nopo2 0OHAPYI’CEHUs, copoeHm.

Purpose. Creation of the chromatographic method distinguishing itself by a fast response for detection of trace
quantities of highly inflammable light oil products (gasoline and kerosene) in the samples taken from a fire-place.

Methods. Experimental studies with the use of the gas-liquid and gas-adsorption chromatography, comparative
analysis of the obtained results.

Results. The comparative studies of various adsorbates, i.e. porous and quartz glass, as well as inert solid supports,
i.e. chromatone N-AW and inertone AW-DMCS, have been conducted. A number of static liquid phases of different polarity
and chemical nature have been investigated. It has been experimentally demonstrated that a nonpolar sorbate possesses the
best ability to form the total peak of saturated hydrocarbons and to separate it from the peaks of aromatic hydrocarbons. The
criteria for the gasoline and kerosene identification have been determined: time of the total chromatographic peak formation
and imprint of the group chromatogram.

Scientific novelty. For the first time an available and fast response express method has been created to detect the
gasoline and kerosene trace quantities in the samples taken after the fire. This method doesn’t require the liquid-liquid
extraction and concentration of the samples traditionally used in the world practice, it is called “accumulative
chromatography”. During the working-out of this method the sorbate has been detected which properties allowed obtaining
the total peak of saturated hydrocarbons and its separating from the peaks of aromatic hydrocarbons and thus increasing the
response by two-three orders in comparison with the known methods of fire investigations.

Practical value. The fast response of the accumulative chromatography method permits to identify the
nanoconcentrations of gasoline (5.9-10™g/cm?) and kerosene (5.0-10™g/cm®) in the samples taken after the fire. Aside from
the fast response the accumulative chromatography method has a whole number of another undeniable advantages
comparing with other methods of investigations. These advantages are: simplicity of execution — the investigations are
conducted with the use of only one chromatographic column in the isothermal mode in the absence of preliminary
preparation of the samples (extraction, concentration), efficiency (the testing time is 88 sec), reliable identification on the
times of formation of the total chromatographic peak of saturated hydrocarbons gasoline and kerosene and on imprint of
their group chromatograms.

The listed characteristics of the created method completely correspond with the modern requirements for conduction
of fire-technical expert examinations during investigation of causes of origin of the fires.

Keywords: accumulative chromatography; gasoline; kerosene; nanoconcentration; criterion for identification;
imprint of group chromatogram; detection threshold; sorbate.
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IDENTIFICATION OF OIL PRODUCTS BY RESULTS OF CHROMATOGRAPHIC INVESTIGATION
OF ALKANES

Heab. Pa3zpaboTka MeTOAa C BBHICOKOI YyBCTBHTEIBHOCTHIO OOHAPYKEHUS CIEAOBBIX KOJMYECTB WHAWBUAYAIBHBIX
ajKaHOB (TMpeAeNbHBIX YTJEBOAOPOJOB) M HMX CMECEH M JanbHEeWIed WACHTU(DUKAIMY JIETKOBOCILIAMEHSIONINXCS H
TOPIOYHX XKUAKOCTEH HEPTIHOTO MPOUCXOXKICHUS MIPHU TOKAPHO-TEXHUIECKUX HCCIICIOBAHMSIX.

Metoabl. VccnenoBaHus TPOBENCHBI C NPUMEHEHHEM METOJa AaKKyMYJIATHBHOM XpomaTorpaduu CIIOKHBIX
YTJIEBOJOPOAHBIX CMECEH, METOAOB Ta30)KUAKOCTHON M Ta303JCOPOLMOHHON Xpomarorpaduy MEHEE CIOXKHBIX 10 COCTaBY
BEIIIECTB, METO/Ia CPABHEHHS XPOMATOIPaMM IPOO HEM3BECTHOI'O COCTABa C XPOMATOrpaMMaMHM CTaHIaPTHBIX BEIIECTB.

PesyabTarhl. M3yueHa BO3MOMKHOCTh HCIONB30BAHUS AalKAaHOB Kak TPYIIbl YIJIEBOAOPOJAOB, TUMUYHOW MJIs
HeTEenpOaYKTOB, B KauecTBE MACHTH(UKALNOHHBIX XapaKTEPUCTHK MHUIMATOPOB IOPEHHs HEPTSHOIO IMPOUCXOXKICHUS.
Pa3zpaboTan MeToJ C BBICOKOI UyBCTBHTEJILHOCTBIO OOHApYKEHHs ajKaHOB, KOTODPBIA IMO3BOJIICT HMIACHTH(HUIMPOBATH
WHHUIIATOP TOPEHUS, YCTAHOBUTH €ro THII: IPOAYKT HepepaboTKH He(YTH WM JKHIKOCTh HE HE(TSHOrO HMPOUCXOXKIICHHUS,
CJI0’KHOE HJIU MIPOCTOE BEIIECTBO, — MOBBIIIAS TEM CaMbIM JOCTOBEPHOCTH BBIBOJIOB MOXKAPHO-TEXHUYECKUX HCCIEI0BAHUI.
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OmnpenencHo BpeMs BBIXOJa MHAWBUAYAIbHBIX aJKaHOB OT MEHTAHA 0 OKTaHA M MX M30MEPOB HA COPOEHTAX Pa3IMdIHOTO
XMMHYECKOTO COCTaBa M IOJSIPHOCTU. YCTAHOBJIEHBI KPHUTEPHH HICHTU(QHKALNHM HHHUIMATOPOB TOPEHUS, COAEPXKAILIUX
aJIKaHBI: BpEMs BBIXO/Ia THKa U OTIIEYAaTOK I'PYNIIOBOI XpOMAaTOTPaMMBI.

Hayunasi HoBU3Ha. BriepBrie pa3paboTaH MeTO, KOTOPBIA OTIMYACTCs BEICOKOW TyBCTBHTEIEHOCTHIO OOHAPYKEHHS
aJKAaHOB M HX H30MEPOB — Ha YPOBHE HAaHOKOHLICHTpaLUil 10" r/em®, me TpeOyIOmUi TPaAUIINOHHO HCIOIB3yEeMbIX B
MHPOBOH MPAKTHKE XKUAKOCTHOW 3KCTPAKLUH M KOHIEHTPUPOBaHWA Mpo0. BriepBrle aqkaHbl HOPMAJIBHOTO M W30MEPHOTO
CTPOEHHMSI pacCCMaTPHUBAIOTCSA KaK TECTOBBIE COCAMHEHHUS! HA HAIMYME B Mpo0ax, OTOOPaHHBIX MOCIE I0Kapa, HHUIIHATOPOB
TOpeHHs: HETSHOrO NPOUCXOXKISHMS. V3ydeHue alKkaHOB Uil pPEIICHMs 3ahad II0XKapHO-TEXHWYECKUX HCCIIEeJOBAHUN
SIBJISIETCSI HOBOM, paHee He paccMaTpHBaBILeiics B 9TOM 001acTy mpooIeMoid.

IIpakTHyeckasi 3HAYMMOCTL. MeTOJ HCKIIOUWJ NPHUMEHEHHE CIOXKHBIX, 3aTPaTHBIX U TPOJODKUTEIBHBIX BO
BPEMEHU CIIEKTPOMETPHYECKUX M TPAAUIHMOHHBIX XpOMarorpauyeckux METOJOB TIPH HCCICAOBAHUM NPUYUH
BO3HHMKHOBEHHS I10’KapoB, TPEOYIOIIMX IPOBEICHHUS OSKCTPAKIMU W KOHLIEHTpHpoBaHusi mnpoO. CoueraHHe BBICOKON
JyBCTBUTEIBHOCTH METOJA C OSKCHPECCHOCTBIO M TPOCTOTOW HCIIOJHEHUS MO3BOJSIET ONEPATHBHO IPOBOIHUTH AHAIIH3
MPEACTABICHHBIX HA MOXKaPHO-TEXHWYECKHE MCCICIOBAHUS OOBEKTOB, M3BATHIX C MecTa mokapa. CoszgaHa OuOmHOTEKa
XpoMaTorpamMMm Han0OoJiee PaclpOCTPAHCHHBIX HHUIMATOPOB TOPEHHS — HE(TENPOMYKTOB M PACTBOPUTENCH HEPTSIHOTO
npoucxoxaeHus. ChopmupoBaHHas OHOIMOTEKa XPOMATOrpaMM CYIIECTBEHHO pacIIMpHiIa BOSMOXKHOCTH WACHTH(UKAINT
WHHIIATOPOB TOPEHHSL.

KnloueBble cioBa: aiaxauvi;, 6pems  6uixo0a; Kpumepuil —uoeHmu@ukayuu, Memoo  aKKyMYIASAMUBHOU
Xpomamozspaduu; HAHOKOHYEHMPAYUs, NOPO2 OOHAPYICEHUS, COPOEHM, XPOMAMOZPAMMA.

Purpose. Working-out the method with fast detection response of trace quantities of individual alkanes (saturated
hydrocarbons) and their mixtures for further identification of highly inflammable and combustible liquids of oil origin during
fire-technical investigations.

Methods. The investigations have been carried out with the use of the accumulative chromatography method of
complex hydrocarbon mixtures, of the gas-liquid and gas-adsorption chromatography methods of substances which
formulations are less complex, and of the method of comparison of chromatograms of the samples having the unknown
formulation with chromatograms of the standard substances.

Results. The possibility of the use of the alkanes as a hydrocarbon group that is typical for the oil products in the
capacity of identification characteristics of combustion initiators of oil origin has been studied. The method with fast
detection response of the alkanes identifying the combustion initiator, determining its type whether it is an oil processing
product or a non-petroleum liquid, a complex or a simple substance, thereby raising the trustworthiness of the conclusions of
the fire-technical investigations has been worked out. The time of the chromatographic peak formation of the individual
alkanes from pentane to octane and of their isomers has been determined on sorbates of various chemical formulation and
polarity. The criteria for identification of the combustion initiators containing the alkanes have been ascertained: time of the
chromatographic peak formation and imprint of the group chromatogram.

Scientific novelty. The method that is notable for fast detection response of the alkanes and their isomers — at the
level of nanoconcentrations of 10™° g/cm®— that doesn’t require the liquid extraction and concentration of the samples being
traditionally used in world practice has been worked out for the first time. The alkanes of the normal and isomeric structure
are considered for the first time as test compounds available in the samples of the combustion initiators of oil origin taken
after the fire. The study of the alkanes to solve the problems of the fire-technical investigations is a new problem that has
been not examined earlier in this field.

Practical value. The method excluded the application of complicated, cost-based and time-long spectrometric and
traditional chromatographic methods during investigation of causes of origin of the fires requiring the extraction and
concentration of the samples. The combination of the fast detection of the method with rapidity and implementation
simplicity permits to carry out the analysis of objects taken from a site of the fire and presented for the fire-technical
investigations efficiently. The chromatogram library of the most widespread combustion initiators, i.e. of oil products and
solvents of oil origin, has been created. The generated chromatogram library has considerably widened the possibilities of
identification of the combustion initiators.

Keywords: alkanes; time of the chromatographic peak formation; criterion of identification; accumulative
chromatography method; nanoconcentration; detection threshold; sorbate; chromatogram.
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NORMALIZATION OF GAS CONDITIONS OF A WORKING AREA BY DISCONNECTION OF A DEGASSING
SYSTEM

Hennb. OueHUTh OMACHOCTH U POCT METAHOBBIICICHUS, HCCICIOBATH METOABI OLICHKH, BO3MOXHOCTH U CIOCOOBI
HOpMAJTU3aI[Mi Ta30BOT0 PEXKHMMa BBIEMOUYHOI'O yYacTKa MPH TEXHOJOTUYECKUX WM aBAPUUHBIX OTKIFOUCHHUSIX CHCTEMBI
Jiera3anum.

Metoabl. AHaTU3 COCTOSIHUS BCHTHIISALIUY IIAXT, BBIEMOYHBIX YUACTKOB U JICTa3allMOHHBIX CUCTEM, METOJIOB pacueTa
METaHOBBIZICTICHUS TIPH OTKIIIOYEHUH CHUCTEM [lera3alliy, OI[CHKAa ra30BOil 0OCTAHOBKH Ha BBHIEMOYHOM Y4YacTKE, MECTHBIX
CKOIUICHHI MeTaHa, OIpelelicHHe PEe3epPBOB BO3/yXa Ha ITHX y4YacTKaX, B BEHTWIALHUOHHOW CETH M Ha BEHTHJIATOPAX
[JIABHOTO TPOBETPHUBAHHUSL.

Pesyabrarbl. [IpoaHanu3upoBaHO COCTOSHHUE MPOBETPUBAHMS IIAXT, BBIEMOYHBIX YYAaCTKOB M JIEra3allMOHHBIX
CHCTEeM, TIOKa3aHa BO3MOXKHOCTh 00pa30BaHHsI OMACHBIX KOHIICHTPAIMH METaHa Ha UCXOJSIIIECH CTPYe BHIEMOYHBIX YUYaCTKOB
U B MECTHBIX CKOIUICHHSIX Yy OYTOBBIX MOJIOC, B TYMHKAX MOTAIICHHS BEHTUISIMOHHBIX BBIPAOOTOK M BBIPAOOTAHHOM
MPOCTPAHCTBE, MPEJIOKEHBI METOABI OLEHKU W pacdeTa ra3oBoil 0OCTaHOBKH, HEOOXOAMMOIO pacxoja BO3AyXa, METOJbI
pacdera e€ro pe3epBOB M CIOCOOBI HMX HCIOJNb30BaHHWS sl oOecrieueHHss O€30MacHOCTH BEJCHUS TOPHBIX,
BOCCTAHOBHTEJILHBIX U aBAPUHHO-CIIACATeIbHBIX PA0OT MPU OTKITFOUCHUH CHCTEMBI JCTa3allHuH.

HayuHnasi HoBu3Ha. CHCTEMHBII MOIXO/ K pacueTaM ra3oBOi 0OCTAHOBKH M HOPMAaJM3allMU ra30BOTO PEKUMA MPH
OTKJIFOYEHUH CHCTEMBI JIerasalliiy, BKIOYAIONIMi pacyeT napaMeTpoB METaHOBBIAEICHHs, HEOOXOJUMOI0 pacxoia Bo3ayxa
U ONpEeleliCHUE PE3epPBOB BO3[yXa HA BBHIEMOYHBIX YYacTKaxX, B BEHTWIALIHUOHHOW CETH M Ha BEHTHSITOpaX TJIABHOTO
MPOBETPUBAHUS, & TAKXKE TOPSIOK HCIOIB30BAHMUS U BBEICHUS B ICHCTBHE HMEIOIIUXCS PE3EPBOB.

IpakTuyeckass 3HAYMMOCTb. Pa3paboTaHbl METO/IbI pacyera HEOOXOAUMOro pacxoja BO3AyXa Ui HOpMaTH3aluu
ra3oBOro peKMMa Ha BBIEMOYHOM Y4YacTKe, CHOCOOBI HEHTpaiu3aluu pOCTA METAHOBBIACICHUS U O0ECIHeUYCHUs
6€30MacHOCTH paboT MPH OTKITIOYCHUH CUCTEMBI JIeTa3alnH.

KaioueBble CJI0OBA: GbleMOUHbLI YYACMOK, OMKIIOYEHUEe CUCHEeMbl 0e2a3ayuu; OYEHKd 23060l 0OCMAHOBKU,
CNOCOObI HOPMATUZAYUU 2A308020 PENCUMA, MEMOObl pacyema HeobXo0UMo20 pacxoda 6030yXa; pe3epsvl 8030yXa U ux
onpeoenenue.

Purpose. To evaluate the hazard and growth of methane release, to investigate methods of evaluation, possibility and
methods of normalization of gas conditions of the working area by technological and emergency disconnections of the
degassing system.

Methods. Analysis of the ventilation state of mines, working areas and degassing systems, methods of calculation of
methane release during disconnection of the degassing systems, evaluation of the gas situation in the working area, that one
of local methane accumulations, determination of air reserves in these areas, in a ventilation network and at main fans.

Results. The state of the ventilation of the mines, working areas and degassing systems has been analyzed, the
possibility of formation of hazardous methane concentrations in the return air of the working areas and in local methane
accumulations near packs, in blind drifts of depreciation of airways and in a waste has been shown, the methods of
evaluation and calculation of a gas situation, necessary air consumption, those of calculation of its reserves and methods of
their use to protect the carrying-out of the mining, recover and emergency-rescue operations by disconnection of the
degassing system have been proposed.

Scientific novelty. The system approach to the calculations of the gas situation and normalization of the gas
conditions during disconnection of the degassing system including calculation of methane release parameters, necessary air
consumption and determination of the air reserves in the working areas, in the ventilation network and at the main fans as
well as the order of the use and implementation of the existing reserves.

Practical value. The methods of calculation of the necessary air consumption for normalization of the gas conditions
in the working area, methods of neutralization of the methane release growth and ensuring of the operation safety during
disconnection of the degassing system have been worked out.

Keywords: working area; disconnection of the degassing system; evaluation of the gas situation; methods of
normalization of the gas conditions; methods of calculation of the necessary air consumption; air reserves and their
determination.
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THERMAL EFFECT OF THE METHANE THROTTLING FROM COAL SEPARATED FROM THE MASSIF

Henn. OnpenencHue YUCICHHBIX 3HAYCHUN TEIIOBOTO 3 (hekTa IPOCCeTUPOBAHUS METaHA U3 YIJICH pa3HOW CTCIICHU
MeTtamopdusma.

Metoanka. Hacreltenue yrieit pasHoi cTerneHu MeTamopdu3Ma METaHOM JI0 WX MPHPOTHON Ta30HOCHOCTH, COpoC
JIABJICHUS ¥ B CICIHUAIBHOU TEIUIOU30JIMPOBAHHON YCTAHOBKE W3MEPEHUE IWHAMHUKH CKOPOCTH BBIJCJICHUS METaHA U
TEeMIepaTyphl U MOCIEAYIOMIETO pacyeTa TeIIoBOro 3G ¢peKTa IPOCCEeNUPOBAHNS METaHA.

Pesynbrarbl. BBINONHEHO AT SKCIEPHMEHTOB C YIUSIMH PasIMYHBIX Mapok ¢ jpoineit roprounx V', %, ot 6 no 40,
npobumoctu Ip ot 6 1o 30 mpum mx HaceimeHun MetaHoM no 10...15 MIla u cObpoce maBneHms. C HCHOIB30BaHUEM
UMEIOIINXCS paHee JaHHBIX MOJy4eHbl 3aBUCHMOCTH /I BBIYMCIEHUs CPEJHEH CKOPOCTH BBIIENEHHS METaHa |l ¢t or
apodbumocty Jp, Temnosoro 3¢ pexTa qpoccenupoBanus 0y, Jk/Mob, OT |, ¢!, TermoBoro 3¢ dexra IpocceTMpPOBaHUI OT
npobumoctu. [TokazaHo, 9TO MapameTp JpoOUMOCTH OJHO3HAYHO OIPEeIsieT TeIUIOBOH 3¢ hEeKT IpocceTnpOBaHUS METaHa.

HayuHasi HoBU3HA. BriepBbie MONydYeHBI JaHHBIC O 3HAYCHHSIX TEMIOBOro 3ddexra ApoccenupoBaHHs W3 YIJCH
MeTana 1 3uavenuii V', %, ot 6 10 32, apodumoctu Jp ot 9 10 23,5 v HalieHO BEIpaKEHHE IS HX BHIUUCIICHHUS.

IpakTnyeckoe 3Havenuwe. IlomyueHHBIE pe3yNbTaThl TMO3BOJSIOT PAcCUMTaTh CKIOHHOCTh  yIJied K
CaMOBO3TOPAHHUIO.

KutioueBble CJI0Ba: 2a30HOCHOCMb Yelisl; CKOPOCHb UCHEYeHUst MEMAHA, OpOOUMOCIb, OpOCCeIuposanie; menioma.

Purpose. Determination of numerical values of the thermal effect of methane throttling from coals of the various
metamorphism degree.

Methods. Saturation of coals of the various metamorphism degree with methane up to their natural gas content,
depressurization and measurement of dynamics of the methane emission velocity and temperature in a special heat insulating
installation for the subsequent calculation of the thermal effect of methane throttling.

Results. Five experiments with coals of various ranks have been fulfilled. The fraction of combustibles V', %, was
from 6 up to 40, the breakability Ip was from 6 up to 30 by their saturation with methane up to 10...15 MPa and
depressurization. With the use of the data existing earlier the dependences for calculation of the average methane emission
velocity pep, s}, on breakability Jlp, of the thermal throttling effect 0ypy J/mol, on pp, s}, of the thermal throttling effect on
breakability have been obtained. It is shown that the parameter of breakability determines unambiguously the thermal
methane throttling effect.

Scientific novelty. The data about the values of the thermal methane throttling effect from coals have been obtained
for the values of V', %, from 6 up to 32, of breakability Ip from 9 up to 23.5 for the first time, and the expression has been
found for their calculation.

Practical value. The obtained results allow calculating the liability of coals to spontaneous combustion.

Keywords: gas content of coal; methane release rate; breakability; throttling; heat.
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METHANE RELEASE IN A COAL-FACE OF A BLIND DRIFT OF A MINE

Heas. PazpaboTka MaTeMaTHIeCcKO MOIEIH 3ara30BaHMUs TYIIHKOBBIX BHIPA0OTOK.

MeToanka oCHOBaHa Ha MPUMEHEHNH KJIACCUUECKUX YPaBHEHHH HECTAlMOHAPHON KOHBEKTHUBHOM A dy3nu rasa.

Pe3yabrarsl. PaccmoTpena Mozens 3arazoBaHus NpH3a00HHOTO IPOCTPAHCTBA TYIUKOBBIX BHIPAOOTOK IPH TOXKape,
YUYHMTBIBAIOIIAs BIMSHUE TEMIIEpaTyphl B BEIpaboTke Ha KoadduieHT nuddys3uu rasa.

Hayuynasi HoBH3HA. YCOBEpLICEHCTBOBaHAa MaTeMaTH4YeCcKas MOJIEb, IMOJy4YeHa IPOCTas 3aBUCHMOCTb BPEMEHH
3ara3oBaHus OT Pa3MepPOB TYMUKOBOW BBIPAOOTKH, HHTEHCHBHOCTH METAHOBBIJCIICHUS U3 32005 U AaJbHOCTH IPOABMKEHHS
ouara rnoxapa.

IIpakTHyeckasi 3HAYUMOCTb. [loydeHHBIE pe3yibTaThl MOKHO HCIIONB30BaTh B ONEPATUBHONH OOCTaHOBKE IS
OIIEHKH B3PBIBOONIACHOCTH B aBApHUITHOM BEIpAOOTKE.

KaroueBble ciioBa: meman, 63pble0ONACHOCHIb, MYNUKOBAs 8bIpabOMKA, KOHYeHmpayus; Ko3@huyuenm oupdysuu.

Purpose. Working-out the mathematical model of gas contamination of the blind drifts.

The methods are based on the application of classic equations of the non-stationary convective gas diffusion.

Results. The model of gas contamination of a face area of the blind drifts by the fire has been considered taking into
account the influence of the temperature in a mine working on the gas diffusion coefficient.

Scientific novelty. The mathematical model has been improved, the simple dependence of the time of gas
contamination on blind drift dimensions, intensity of the methane release from the coal-face and distance of propagation of
the seat of fire has been obtained.

Practical value. The obtained results may be used in the operative situation for assessment of the explosion hazard in
the accidental mine working.

Keywords: methane; explosion hazard; blind drift; concentration; diffusion coefficient.
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AN UNIVERSAL CONTROL DEVICE FOR TESTING BREATHING APPARATUS

Hean. HMccnenoBaHne BO3MOXHOCTH pPa3pabOTKH YHHBEPCAIFHOTO KOHTPOJBHOTO NpHOOpa Aisl TPOBEPKU
pecIpaTopoB B COOTBETCTBUH C COBPEMEHHBIMU TPEOOBAHHUSIMH.

Metoanka. TeopeTuuecKkue UCCIeA0BaHMUS.

Pesyabrarsl. Co3gana OJIOK-CXeMa YHUBEPCAJIbHOTO KOHTPOJBHOTO NpHOOpa sl NMPOBEPKH PECHHPATOPOB,
npeanoararomas MUCIoJb30BAHUE COBPEMCEHHBIX DJOJICKTPOHHBIX KOMIIOHCHTOB B MHCIAX HU3MEPCHUA, npeo6paaoBaHHe,
MHAMKAIMIO W HAKOIUICHWE MacCHBa IAaHHBIX paboumx mapameTpoB pecrupaTtopa P-30, Haxoxsmierocs Ha OCHAICHUH
nonpasnenenuit [ BI'CC MUC JIHP.

Hayuynasi HoBu3Ha. Pa3paborana OJOK-CXxeMa YHHBEpPCAJIFHOI'O KOHTPONBHOTO TpubOpa sl TIPOBEPKH
pECIHUpaTOpOB C UCIIOIb30BAHHEM COBPEMCEHHBIX ICKTPOHHBIX JATYMKOB M NpeoOpa3oBaTenei u3MepseMbIX (QU3MIECKUX
BEJINYUH B 3JIEKTPUIECKHUE, IPETyCMATPHUBAIOIIAs HAKOIUIEHHUE ¥ aHAIN3 MOTyYCHHBIX JaHHBIX.

IIpakTuyeckass 3HaYMMoOcTb. [lodyueHHBIE pe3ynbTaThl MCCIENOBaHMH MO3BOJAT pa3paboTaTh yHHBEPCAIbHBIN
KOHTPOJIbHBIH TPUOOp Uit MPOBEpKU pecnuparopoB P-30 B COOTBETCTBUHM C COBPEMEHHBIMU TPEOOBAHMSMH, HCIOJIB3YS
COBPEMEHHBIC JJIEKTPOHHBIE KOMIIOHEHTHI, IO3BOJIIONINE H3MEpSTh, NPeoOpa3oBbIBaTh, MHAMLMPOBATh M HaKaIlJIMBaTh
MacCHB [apaMeTpoB, HEOOXOAUMBIX JUIS HOCIIEIYIOUIEr0 PeryIMPOBaHHSI.

KnroueBble ci10Ba: KoHmMponbHbill npUubOp; pecnupamop, 0amuux 0aeieHus; OamuuK paspercenus, pacxooomep.
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Purpose. Investigation of a possibility of working-out the universal control device for testing the breathing apparatus
in compliance with modern requirements.

Methods. Theoretical investigations.

Results. The block diagram of the universal control device for testing the breathing apparatus assuming the use of up-
to-date electronic components in measuring circuits, conversion, indication and accumulation of a data array of operational
characteristics of the P-30 breathing apparatus with which the subdivisions of the State Para-military Mine-rescue Service of
the Ministry of Emergency Situations (DPR) are equipped has been created.

Scientific novelty. The block diagram of the universal control device for testing the breathing apparatus with the use
of modern electronic sensors and transducers of measured physical quantities in the electrical ones providing for
accumulation and analysis of the obtained data has been worked out.

Practical value. The obtained results of the investigations will permit to work out the universal control device for
testing the P-30 breathing apparatus in compliance with the modern requirements using the up-to-date electronic components
that allow measuring, converting, indicating and accumulating the array of the parameters which are necessary for the future
regulation.

Keywords: control device; breathing apparatus; pressure sensor; vacuum sensor; flow meter.



