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NITROGEN FILTRATION THROUGH A GOAF DURING INERTIZATION OF THE
WORKING AREA UNDER INSULATING

Hean. OnpenenuTs CKOPOCTh PHIIBTPALIMK a30Ta Yepe3 BHIPAOOTAaHHOE MPOCTPAHCTBO JIJIsl pacyeTa
06mera30Bor0 oOMeHa IIpU UHEPTHU3AINU BBIpa6OTOK BBICMOYHOI'O Y4aCTKa.

Metoabl. AHaIUTUYECKUE HCCIEIOBAHUS M MaTEeMaTHYECKUE pacueThl Ipolecca (puibTpauun
a30Ta B BLIpa6OTaHHOM IMPOCTPAaHCTBC.

Pe3y.]'leaTl>I. HonyquH BBIPAKCHUSA OJId KOHIUCHTPAIHWU a30Ta B BEHTUIAIUMOHHOM U OTKATOYHOM
MTPCKaAX, paCCUYUTaHa CKOPOCTb (1)I/IJ'IBTpaI_II/II/I a30Ta B BBIpa6OTaHHOM IMPOCTPAHCTBC.

Haquaﬂ HoBH3HA. Paccumrana (bPIJIpraI_[I/IOHHaSI CKOpOCTb a30Ta IHpHd C€ro YTCUKax
B BBIpa0OTaHHOE TIPOCTPAHCTBO.

HpaKTI/I'leCKaH SHAYUMOCTb. HpOBe,Z[eHHBIe HUCCIICAOBAHUS IMO3BOJJIAIOT PACCHUTATDH 00beM a30T1a,
MMOoCTymnarouero uns3 Bpra60TaHHOFO IMpOCTPpaHCTBA B BBIEMOYHEIH Y4aCcTOK, MU YUYECTb €TI0
B 00I11€ra30BOM 0OMEHE M30IMPYEMO BEIPaOOTKH.

KuroueBble cjioBa: azom; uzoaupyemviil yuacmox; 8blpabomanHoe npoCcmpancmeo; OmKaAmoyHbslll
meeK; 8€HmI/UZ}ZI4u0HHblIZ meek‘; d)uﬂbmpauu}z, KOHYyeHmpauyust.

Purpose. To determine the nitrogen filtration rate through the goaf for calculation of the all-gaseous
exchange during inertization of the working area headings.

Methods. Analytical investigations and mathematical calculations of the nitrogen filtration process
in the goaf.

Results. The expressions for nitrogen concentration in the gutter and bottom gangway have been
obtained, the nitrogen filtration rate in the goaf has been derived.

Scientific novelty. The nitrogen filtration rate during its leakage in the goaf has been calculated.
Practical value. The conducted investigations make it possible to calculate the volume of nitrogen
entering into the working area from the goaf and to factor it in the all-gaseous exchange of the mine
working under insulating.

Keywords: nitrogen; area under insulating; goaf; bottom gangway; gutter; filtration;
concentration.
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TWO-PHASE OXYGEN OXIDATION OF COAL OF DIFFERENT FRACTIONAL
COMPOSITION

Heab. VYcraHoBieHHE 3aKOHOMEpPHOCTEH  M3MEHEHMsI  KOHIEHTpAllMM  KHUCIOpoAa  Tpu
HU3KOTEMIIEPATYPHOM OKHCIICHUH MIOBEPXHOCTH YTIIEH pa3IuIHOro (pakIMOHHOTO COCTaBA.
Metoabl. MaTtemaTnueckoe MOJAEIMPOBAHME IpoOIiecca IMOIJIOUIEHUsT KHUCIopoaa TBepAor (aszoit
VIJISl ¥ OKCTIEPUMEHTAIILHOE UCCIIEOBAaHUE €r0 KOHI[EHTPALUU C TTIOMOIIBIO XpOMaTorpaduyeckoro
MeTOo/1a.

PesyabTarsl. [lonyyeHbl aHaTUTUYECKHE M HSMIUPUYECKHUE 3aBUCHUMOCTU JIsl OINpPEACICHUS
KOHIICHTPAIIUU KUCJIOPOAAa BHYTPU TIOP TBEPAOH a3kl OT YACIHLHOW COPOIMOHHOHN MOBEPXHOCTH
YacTUIl Pa3UYHOrO (ppakiMoHHOrO coctaBa. [IpoBeneH CpaBHUTENBHBIN aHaIN3 KOHIUEHTpalUu
MIOTJIONIICHHOTO TBEPIOH (ha30it KUCIopo/ia, ONpeaesIeHHOW IKCIIEPUMEHTAILHO M PACCIYUTAHHOM TTO
TEOPETUYECKON 3aBUCUMOCTH.

Hayunas noBusHa. [loaTBepik/ieHa aeKBaTHOCTh MOJYYEHHBIX PE3YJIbTATOB MPHU TEOPETHUECKUX
U OKCIEPUMEHTAJIBHBIX MCCIEAOBAHUSIX 10 OIpPEIeIeHUI0 KOHILEHTpAIU COpOMPOBAHHOTO
KHCIIOPOJIa BHYTPH TIOP TBEPI0H (ha3bl yriis.

IIpakTHyeckass 3HAYUMOCTb. YCTAHOBJICHHbIE 3aBUCUMOCTH MOTYT OBIThb HCIOJB30BaHBI JIs
UCCJIC/IOBAHUSL TETEPOr€HHOTO OKHUCIEHUS YIJsi M €ro CamMOBO3TOpaHusi, YTO IOBBICUT
JIOCTOBEPHOCTH MPOTHO3a IHIOTEHHOI MOKapOONAaCHOCTH.

KiroueBble cj10Ba: xemocopoyus KUCiopooa; peakyuoHHas NO8EPXHOCMb; PPAKYUOHHBIL COCMAS,;
KOHYeHmpayus KUciopooa, ouggysus easa.

Purpose. Establishment of regularities of oxygen concentration fluctuation during the low-
temperature oxidation of the surface of coal of the different fractional composition.

Methods. Mathematical modeling of a process of the oxygen absorption by the solid phase of coal
and experimental investigation of its concentration applying the chromatographic method.

Results. The analytical and empirical relations have been obtained for determination of the oxygen
concentration inside the pores of the solid phase in dependence to specific sorptive surface of
particles of the different fractional composition. The comparative analysis of the concentration of
oxygen adsorbed by the solid phase has been conducted; the concentration has been determined
experimentally and calculated according to the theoretical dependence.

Scientific novelty. The adequacy has been confirmed for the results of the theoretical and
experimental investigations obtained for determination of the adsorbed oxygen concentration inside
the pores of the coal solid phase.

Practical value. The established dependences may be used for the investigation of the coal
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heterogeneous oxidation and its spontaneous combustion which will improve reliability of the
spontaneous fire hazard prediction.

Keywords: oxygen chemisorption; reaction surface; fractional composition; oxygen concentration;
gas diffusion.
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GAS-DYNAMIC PROCESSES IN DRY POWDER RECHARGEABLE

FIRE EXTINGUISHERS

Hessn. PazpaboraTh MaTeMaTHYECKYI0 MOJENb pa0OYMX MPOLIECCOB UCTEUCHMS MOXKapOTYyIIaIlen
KHUJIKOCTU JJI1 OOOCHOBAaHMSI MapaMEeTPOB 3aKaYHOT'O OTHETYLIUTENs C 3JaCTUYHOW €MKOCThIO,
HOJYYUTh aHAIUTHYECKUE BBIPAKEHUS JJIS ONpEesIeHHs JaBICHUS, PacXoia, ra3oBoro oobema u
BpEMEHH PabOThl OTHETYLIUTEIS.

Metoabl. Teoperuyeckue HCCICNOBAHUA IIPOLECCAa HCTEYCHHS IIOKAPOTYILIAIIETrO0 BEIECTBA
B 3aKaYHBIX OTHETYIIMUTEISX.

Pesyabrarbl. IlonmydeHbl aHaIUTUYECKUE 3aBUCUMOCTH Ta30JUHAMUYECKHUX I1apaMETpPOB OT
KOHCTPYKTUBHBIX XapaKTEPUCTUK 3aKAYHOI'O OTHETYLIUTEIIS C 2JJaCTUYHONU EMKOCTBIO.

Hay4Hnasi HOBH3HA. YCTaHOBJIEHO, YTO aHAJIMTUYECKHE BBIPAXKEHUS JUHAMUKN 00bEeMa U JIaBJICHUS
B Ta30BOM TOJIOCTU SBJISIOTCA IIOKA3aTelbHBIMU (YHKIHMAMU BpEMEHM pPabOThl 3aKauHOTO
OTHETYHIMTENI € DJJaCTUYHOM €MKOCTblO. llomydeHsl MareMaTndyeckne 3aBUCHUMOCTH Ui
OIpElEIeHUsI Pacxoia KUAKOCTH, CKOPOCTH KMAKOCTH Ha CpPe3€ COIUIa U BPEMEHU BBITECHEHUS
MO’KAPOTYIIANIEH )KUJIKOCTH.

IIpakTHyeckass 3HAYMMOCTB. [lonmyyeHHBIE pe3ysbTaThl UCCIEAOBAHUMN IO3BOJSIOT YCTAHOBUTH
BIIMSIHHUE KOHCTPYKTHBHBIX XapaKTEPHUCTHUK 3aKa4HOIO OTHETYIIMTENS Ha MapameTpbl UCTEKAOIIeH
CTPYHY HOXapOTYIIAIIEro BEIecTBa JIIsi 000CHOBaHMsI BBIOOPA €ro ONTUMAIbHOM KOHCTPYKIIUU.
KiroueBble c¢jI0Ba: 3aKkayHOll  ocHemywiumenv, 31ACMUYHASL eMKOCMb;, 2a300UHAMUYECKUe
npoyeccul, napamempul;, ucmedeHue HUOKOCmu.

Purpose. To develop a mathematical model of fire-extinguishing liquid outflow working processes
for substantiation of parameters of a dry powder rechargeable rubbery tank fire extinguisher; to
obtain analytical expressions for determination of pressure, flow rate, gas volume and operation
time of the fire extinguisher.

Methods. Theoretical investigations of the process of fire extinguishing agent outflow in the dry
powder rechargeable fire extinguishers.

Results. The analytical dependences of gas dynamic parameters on the design characteristics of the
dry powder rechargeable rubbery tank fire extinguisher have been obtained.

Scientific novelty. It has been established that the analytical expressions of the volume dynamics
and pressure in the gas chamber are the exponential functions of the operation time of the dry
powder rechargeable rubbery tank fire extinguisher. The mathematical dependences for
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determination of the liquid flow rate, liquid velocity on the nozzle cut and discharge time of the
fire-extinguishing liquid have been derived.

Practical value. The obtained results of investigations make it possible to determine the influence
of the design characteristics of the dry powder rechargeable fire extinguisher on the parameters of
the outflowing jet of the fire-extinguishing agent for substantiating the choice of its optimal
construction.

Keywords: dry powder rechargeable fire extinguisher; rubbery tank; gas-dynamic processes;
parameters; liquid outflow.
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DETECTION OF COMPONENTS OF HIGHLY FLAMMABLE LIQUIDS BY GAS
CHROMATOGRAPHY METHOD

Heas. MccnenoBanne copOCHTOB Ha OCHOBE Pa3IMYHBIX HHEPTHBIX TBEPABIX HOCHTEICH M JKUIKHX
da3 nmng oOHapyKeHUs JIeTy4YMX KOMIIOHEHTOB  JIETKOBOCIUIAMEHSIOIIMUXCS  KUAKOCTEH
U TIOCJIEAYIONIeH UX UACHTH(HUKAIIMA METOIOM Tra30BOM XpoMaTorpadum.

Metoabl. MccnenoBanusi ¢ IpuMEHEHHUEM METO/1a Ta305KUIKOCTHON Xpomatorpaduu.

Pe3yabTaTsl. [IpoBeneHb! CpaBHUTEIbHBIC UCCIICIOBaHUS copOeHTOB ISt
razoxpomMarorpapuueckoro pa3aeieHus aleToHa, 3Tujamerara, 6eH30ja 1 ToJIyoJjla — KOMIIOHEHTOB
JIETKOBOCTUIAMEHSIOIINXCS KHUAKOCTEH. B KadecTBe MHEPTHBIX TBEPIBIX HOCUTENEH HCCIIeTOBAHBI
xpomaTtoH N-AW, moauduuupoBanusiii 5 u 15 % macc. nonmudenunonoro 3¢upa S¢-43, XxpoMaToH
N-AW-DMCS, wmomudunupoBanusii 15 % wmacc. ammesona L, wunepron AW-DMCS,
moauduimpoBanubeiii 10 % wmacc. ckBanana; wHeproH SUPER, mommdunupoBanusii 5 % macc.
OV-1 (nmomuammeruncuiiokcan). OmnpeneneHbl  OCHOBHbIE — mapaMeTpbl  3((HEKTUBHOCTH
ra30oxpoMarorpauyeckiux KOJOHOK: YHCIO TEOPETUYECKHX TapeNoOK, BBICOTA, IKBHUBAJCHTHAS
TEOPETHUYECKON Tapelike, M KpuTepuil pasaeneHus. [lokazaHo, 4ro mydmield paszaenuTenbHON
CITIOCOOHOCTBIO 00JaAat0T COpOEHTH Ha ocHOBE XpoMaTtoHa N-AW ¢ 15 % wmacc. nonugpeHuIoBoro
sadupa 5¢-4> u uneprona SUPER c¢ 5 % macc. OV-1. Paccuntan nopor oOHapyKeHus AJs alleToHa,
sTHIIaneTaTa, 0eH30I1a, TOJIyoJa IPYU UHANBUIYAILHOM U COBMECTHOM MX MPHUCYTCTBUU B IPOOax.
Hayunass HoBu3Ha. PazpabGotanbl copOeHTHl A Ta30xpomaTtorpaduueckoro oOHapYKEeHUs
alleToHa, dTUIaneTara, 0eH30J1a ¥ TOIyoJsia BO (hparMeHTax, U3bATHIX C MecTa IoXkapa.
IIpakTHyeckass 3HAYMMOCTB. [l7i1 pa3paboTaHHBIX COPOEHTOB OIpEAETCHbl BpEeMEHa BbIXOJa
alleToHa, dTHJaleraTa, OEH307a M TONyoJa, KOTOpBIE MOTYT OBITh HCIIONB30BaHBI B KayeCcTBE
KpUTEpUEB HJICHTU(PHUKALNN HWHUIUATOPOB TOPEHHUS MPH MPOBEACHUU I0KAPHO-TEXHHUYECKOTO
UCClIeIoBaHus ()ParMeHTOB, U3BATBHIX C MecTa moxkapa. [lomydeHbl XpomaTtorpaMMbl pas3zieieHus
KOMIIOHEHTOB Ha copOeHTaX, npuroroBieHHbix Ha uHeproHe SUPER ¢ 5 % wmacc. OV-1
(momumumeTmiicuiokcan) u xpomarone N-AW ¢ 15 % macc. nomudenmnoBoro 3dupa S¢-4a.
KutoueBble clioBa: ayemoH; Oen30i;, 8pems yOeprHCUBAHUS; COPOEeHm, MO0, XPOMAMOSPaMMa;
amunrayemam.



Purpose. Investigation of sorbents based on different inert solid carriers and liquid phases for
detection of volatile components of the highly flammable liquids and their further identification by
the gas chromatography method.

Methods. Investigations with application of the gas-liquid chromatography method.

Results. The comparative investigations of the sorbents for the gas-chromatographic separation of
acetone, ethyl acetate, benzene and toluene, i.e. components of the highly flammable liquids, have
been conducted. The following compositions have been investigated as the inert solid carriers:
Chromatone

N-AW modified by 5 and 15 mass percent of 5-ring Polyphenyl Ether 5P4E; Chromatone
N-AW-DMCS modified by 15 mass percent of Apiezon L; Inerton AW-DMCS modified by 10
mass percent of Squalane; Inerton SUPER modified by 5 mass percent OV-1
(Polydimethylsiloxane). Based on the experimental data the main parameters of efficiency of the
gas chromatography columns have been determined: the number of the theoretical plates, the length
equivalent to a theoretical plate and the separation factor. It has been demonstrated that the best
separation capacity belongs to the sorbents based on the Chromatone N-AW with 5 and 15 mass
percent of 5-ring Polyphenyl Ether 5P4E and Inerton SUPER with 5 mass percent OV-1
(Polydimethylsiloxane). The detection response threshold has been calculated for acetone, ethyl
acetate, benzene, toluene in case of their individual or joint presence in the samples.

Scientific novelty. The sorbents for the gas chromatographic detection of acetone, ethyl acetate,
benzene and toluene in fragments taken from the place of fire have been developed.

Practical value. The periods of eluting for acetone, ethyl acetate, benzene and toluene have been
determined using the developed sorbents that may be used as criteria of identification of the
accelerants in conducting the fire and technical investigation of fragments taken from the place of
fire. The chromatograms of separation of components using the sorbents made of Inerton SUPER
with 5 mass percent OV-1 (Polydimethylsiloxane) and Chromatone N-AW with 15 mass percent of
5-ring Polyphenyl Ether 5P4E have been 5P4E obtained.

Keywords: acetone; benzene; retention time; sorbent; toluene; chromatogram; ethyl acetate.
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FIRE-SAFE PARAMETERS FOR FORMATION OF A FLAT OVERBURDEN DUMP

Hean. OnpeneneHue moxapoOe30NacHbIX MapaMETPOB M TEXHOJOIMM OTCHIIKU CJOSI IUIOCKUX
MOPOJHBIX OTBAJIOB YTOJBHBIX IIAXT B 3aBUCUMOCTH OT (PM3UKO-XMMHUYECKUX CBOMCTB OTBAJIbHOU
Macchl.

Metoabl. MeToabl MaTeMaTHYEeCKOTO MOJCIMPOBAHUS  IPOILECCOB CaMOHArpeBaHUs Ui
OIIpeJIeJIEHUs] KPUTUUECKOH TeMIepaTypbl CaMOBO3TOPaHUs M TOJIIMHBI M0KapoOe30M1acHOTO CII0s
npu  (GOPMHUPOBAHMM  IUIOCKOTO  TOPOJAHOTO  OTBajla C  pa3pabOTKOW  MEpONpHUSATHIA,
NPEJOTBPALIAIOIINX €0 CAMOBO3TOpaHHUE.
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Pe3ysabTaThl. YCTaHOBIEHBI THapaMeTpbl (OPMHUPYEMOTO CJOS IUIOCKOTO TOPOAHOTO OTBasia
yronbHOM mmaxTel. [lpuBeneHa TexHonorus (GopMHpOBaHHS CJOS M spyca MOPOAHOTO OTBaia.
Pa3zpaboransl TpeGOBaHMS K MPEIOTBPAIICHHIO CaMOBO3IOPAHMS IMOPOJHOTO OTBaja IpPH €ro
JKCIUTyaTaluu.

Hayynasi HOBM3HA. YCTaHOBIJIEHA 3aBHCHMOCTB TOJIIIMHBI MOKapoOe30MacHOTo CJIOS OTBAJIbHOU
Macchl OT HayaJbHBIX M TPAHUYHBIX YCIOBUH IOBBIIIEHUSI TeMIlepaTypsl B mopoze. OmnpeneiaeHo
3HAUEHUE KPUTHUUECKOHN TEMIIEpaTypbl CAMOBO3TOPAHUS C YUETOM UCIIAPEHUs BJIArM U3 YaCTULL YIJIs
U (PU3UKO-XMMHUYECKHX CBOICTB OTBAJIbHOM Macchl JUIsl KOHKPETHBIX YCJIOBUN C HMCIIONb30BAHUEM
YPaBHEHUs TEIIONPOBOJAHOCTH B LIMJIMHAPUYECKUX KOOpAUHATAX.

IIpakTnyeckas 3HaunMocTh. OnpezeneHsl MokapoOe30macHble MapaMerpbl  (HOPMHPOBAHUS
KOHKPETHOTO TIOPOJTHOTO OTBAJIa B 3aBUCHMOCTH OT (PM3UKO-XHMHUYECKUX CBOMCTB OTBaJIbHON MAacChl
JUIl CBEJEHHS K MUHHUMYMY BBIODOCOB BpPEIHBIX BELIECTB B aTMOC(epy MOPOJHBIMH OTBaJaMH
YTOJIbHBIX MPENIPUATHH.

KuaroueBble ciaoBa: nopoownviii omean, napamempuvl @GOpMUPOBAHUs, OMBANbHAL MACCa;
CKAA0Uposanue nopoosl; U30IAYUOHHBIU CIOM.

Purpose. Determination of the fire-safe parameters and technology of dumping a layer of flat mine
overburden dumps in dependence to the physicochemical properties of the overburden mass.
Methods. Methods of mathematical modeling of the spontaneous heating processes for
determination of the critical temperature of spontaneous combustion and the fire-safe layer
thickness during formation of the flat overburden dump with elaboration of measures for prevention
of its spontaneous combustion.

Results. The parameters of the layer under formation of the flat overburden dump of a coal mine
have been established. The technology of formation of the overburden dump layer and sub-panel
has been presented. The requirements for prevention of the spontaneous combustion of the
overburden dump during its maintenance have been developed.

Scientific novelty. The dependence of the thickness of the overburden mass fire-safe layer on the
initial and end conditions of the temperature elevation in rock has been established. The critical
temperature value of the spontaneous combustion has been determined taking into account the
moisture evaporation from coal particles and the physicochemical properties of the overburden
mass for the specific conditions applying the heat conduction equation in cylindrical coordinates.
Practical value. The fire-safe parameters of the specific overburden dump formation have been
determined in dependence to the physicochemical properties of the overburden mass in order to
minimize the emissions of noxious substances in the environment by the overburden dumps of coal
enterprises.

Keywords: overburden dump; formation parameters; overburden mass; rock mass storing;
insulation layer.
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DEVELOPMENT OF MULTICOMPONENT SORBENTS BY THE SIMPLEX-LATTICE
METHOD



Heas. UccnenoBanue copOIMOHHBIX CBOWCTB MHOIOKOMIIOHEHTHBIX COCTAaBOB Ha OCHOBE
KaMEHHOT'0 YIJIsl, KOTEJILHOIO LIIaKa U JIPEBECHBIX OMMJIOK JJIi MPUMEHEHUS UX MPU JIUKBUAALNU
HOCJIECTBUIA aBapUHUHBIX POJIMBOB XUMUYECKH ONACHBIX BELIECTB B KAUeCTBE COPOEHTOB.
MeTtoasl. Onpenenienne COpOLMOHHON €MKOCTH MaTepHajioB BECOBBIM METOJIOM B CTATHUECKUX
yCIIOBUSIX OKcnepuMeHTa. CHMIIIEKC-peleTdaTslid  METOX MAaTEMaTH4YeCKOro IUIAHUPOBAHHUSA
HKCHEpUMEHTa JJIs ONTHMM3ALMU COCTaBa COPOCHTOB, CTAaTHUCTUYECKUH METOJ aHaiu3a
U 00pabOTKH HKCIEPUMEHTAIbHBIX JaHHBIX, TpadUUecKHil MeTOJ] MOCTPOEHHSI TpPEeyroiabHON
JarpaMMbl «COCTaB-CBOMCTBO».

PesyabTarsl. OnpenesieHa  cOpOLMOHHAs  €MKOCTh 0 O€H30Jy  KOTENbHOIO  IIJIaKa,
JUIMHHOIUIAMEHHOTO T'a30BOTO YISl U APEBECHBIX ONWIOK, UX JIBYX- U TPEXKOMIIOHEHTHBIX CMECEU
B CTaTHYECKHUX YCJOBMSX SKCIepuMeHTa. /[y onmucaHus aHAJIMTUYECKOW 3aBHUCHMOCTH «COCTaB-
CBOWMCTBO» MHOTOKOMITOHEHTHBIX COPOCHTOB BBIOpaHa MOJENb IOJUHOMA HEMOJHOIO TPEThEro
nopsiaka. Ha ocHOBaHMM 3KCIIEpUMEHTANIbHBIX JAHHBIX PacCUUTaHbl KO3()(PUIINEHTHI TPUBEAECHHOTO
[IOJJMHOMA W TIOJy4Y€Ha MOZENb AHAJIUTUYECKOTrO ONMCAHMS 3aBUCUMOCTH «COCTaB-CBOWCTBO.
C nomouipto kputepus CTblOJIGHTa NPOBEPEHAa W NOJATBEP)KJEHA aJIeKBATHOCTh IOJYyYEHHOMU
NOoJMHOMHUANbHOW Mozenu. IlocTpoeHa TpeyronpHas aMarpaMMa  «COCTaB-CBOMCTBO» IS
HCCIIETyeMbIX COPOIIMOHHBIX COCTaBOB 1O 69 KOOpIMHATAM TOYEK, COOTBETCTBYIOUINM PAaCYETHBIM
3HAYEHUSM COPOLIMOHHON €MKOCTH.

Hayunass  HoBu3HA. BnepBrle  uccieqoBaHa  cOpOLMOHHAasE ~ €MKOCTb 1O O€H301y
MHOT'OKOMITOHEHTHBIX COPOEHTOB Ha OCHOBE JJTMHHOIJIAMEHHOT'O ra30BOT0 YIUIs ¥ MPOMBIIIIEHHBIX
OTXOJIOB: KOTEJIBHOIO IIIAKAa, JAPEBECHBIX onwiok. ITomyuyeHa u anpoOupoBaHa MOIMHOMHAJIbHAS
MOJI€Nb 3aBUCHUMOCTH «COCTaB-CBOMCTBO» JUIsl pacuera ONTHUMAaJIbHOTO KOMIIOHEHTHOI'O COCTaBa
copOeHTa 1 OCTPOEHUS TPEYTOJIbHOM InarpaMMbl «COCTaB-CBOHCTBO.

IIpakTuyeckas 3Ha4YuMoCTh. [lokazana BO3MOXXHOCTH BbIOOpa  ONTHUMAJBHOIO  COCTaBa
OPUPOJHOTO COpOEHTa C UCIOJIb30BAaHUEM CHMILIEKC-PEIIeTYaTOr0 MeTo/a IUIaHMPOBAHUS
skcriepuMenTa. [locTpoeHHas TpeyrosibHas AMarpaMma «CoCTaB-CBOMCTBO) MO3BOJISIET ONEPaTUBHO
IpOBECTH NOUCK oO0jacTell ¢ ONTUMAlbHBIMM COCTaBaMH COPOEHTOB C YY4E€TOM CTOMMOCTHU
HCXOJIHBIX MaTepHaJOB M BO3MOXKHOCTEH ChIpheBOM 0a3bl perumonHa. Ilpu 3ToM coxpansercs
BO3MOXHOCTh TIpaMuecKoil HMHTEpHpeTaluu pe3yabTaToB 0€3 MPOBENCHMS JIUTEIbHBIX
Y 3aTPATHBIX HKCIIEPUMEHTOB U MOCIIEYIOIIEH 00padOTKH JaHHbBIX.

KiroueBble ci10Ba: mampuya niaHupo8aHus; Memoo CUMNIEKC-Peuemiamo2o HIAAHUPOBAHUSL,
MHO2OKOMNOHEHMHbILL COPOEeHm; NONUHOM, COPOYUOHHASL eMKOCMb, MPpey20bHas Oudzpamma
«COCMag-c60UCMBO .

Purpose. Investigation of sorption characteristics of the multicomponent compositions based on
black coal, boiler slag and sawdust for utilizing them as sorbents in the elimination of consequences
of emergency spillages of chemically hazardous substances.

Methods. Determination of the sorption capacity of materials by the gravimetric method in static
conditions of the experiment. The simplex-lattice method of mathematical planning of the
experiment for optimization of the composition of sorbents, the statistical method of analysis and
processing of the experimental data, the graphic method of construction of the “composition-
characteristic” triangle diagram.

Results. The benzene sorption capacity of boiler slag, long-flame gas coal and sawdust and their
two- and three-component mixtures in the static conditions of the experiment has been determined.
The non-complete tertiary polynomial model has been chosen for description of the “composition-
characteristic” analytical dependence of the multicomponent sorbents. Based on the experimental
data the coefficients of the given polynomial have been derived, and the model of the analytical
description of the “composition-characteristic” dependence has been obtained. The adequacy of the
obtained polynomial model has been tested and confirmed by Student’s t-test. The “composition-
characteristic” triangle diagram has been plotted for the investigated sorption compositions
according to 69 point positions that correspond to the calculated values of the sorption capacity.



Scientific novelty. The benzene sorption capacity of the multicomponent sorbents based on long-
flame gas coal and industrial wastes, i.e. boiler slag and sawdust, has been investigated for the first
time. The polynomial model of the “composition-characteristic” dependence has been obtained and
tested for calculation of the optimal component composition of a sorbent and for the construction of
the “composition-characteristic” triangle diagram.

Practical value. The opportunity to select the optimal composition of the natural sorbent applying
the simplex-lattice method of the experiment planning has been demonstrated. The plotted
“composition-characteristic” triangle diagram allows promptly conducting a search for fields with
the optimal compositions of sorbents taking into account the cost of the original materials and
possibilities of the regional raw material base. In addition the opportunity of the graphic
interpretation of results is preserved without the extensive and expensive experiments and the
following data processing.

Keywords: planning matrix; simplex-lattice planning method; multicomponent sorbent;
polynomial; sorption capacity; “composition-characteristic” triangle diagram.
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DEPENDENCES OF MASS EXCHANGE ON TEST PATTERNS OF SORBENTS

Hean. MccnemoBanwe MpoOIECCOB MaccooOMeHa B COpOCHTaX IHOKCHAA yriepojaa TpU HUX
UCTIBITAHUSAX B YCIIOBHOM ITATPOHE U JBIXaTEIHLHOM aIlapare.

MeToabl. AHATUTHYECKUE METOJIbI UCCIIEIOBAHUS TPOIIECCOB MAaCCOOOMEHA MPH Pa3HBIX PEKMUMAX
AKCIIEPUMEHTATBHBIX HCIIBITAHUIA COPOCHTOB.

PesyabTaThel. OmnpeneneHsl OCOOCHHOCTH HCHBITAHHMH COpPOEGHTOB B YCIOBHOM TAaTpPOHE
U JIBIXaTeIbHOM ammnapare.

Hayuynasi HOBH3HA. YCTaHOBJICHBI 3aBUCUMOCTH MAacCOOOMEHa OT CXEM HCIBITaHUH COpPOEHTOB.
OmnpeneneHbl OTHOCUTEIbHBIC TOTPEIIHOCTH MIPH pacdeTax COpOIMOHHON eMKOCTH COPOCHTOB.
IIpakTHyeckass 3HAYUMOCTH. [IOBBIIIEHA JOCTOBEPHOCTH OICHKH PE3yJbTaTOB HCCICAOBAHUN
XeMocOopOeHTa, KOTOpasi MO3BOJISIET YCOBEPIIEHCTBOBATh METOIUKY €r0 UCTIBITAHUH.

KioueBble cjioBa: copbenm; xemocopbenm;, OUOKCUO Yelnepood; ObIXameNlbHbull annapam,
PECNUpPamop; Ppe2eHepamueHblil. NAMpOH; XUMUYECKUNl U3BECMKOBbIL NO2IOMUmMenb OUOKCUOA
yenepooa, epaHyiupo8aHHblil KUCI0POOCOOePHCAWULl NPOOYKM, COPOYUOHHASL eMKOCHIb.

Purpose. Investigation of mass exchange processes in carbon dioxide sorbents during their testing
in a conventional cartridge and a breathing apparatus.

Methods. Analytical methods of investigation of the mass exchange processes under the different
experimental test modes of the sorbents.

Results. The specifics of the sorbent tests in the conventional cartridge and breathing apparatus
have been determined.
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Scientific novelty. The dependences of the mass exchange on the sorbent test patterns have been
established. The relative errors in calculations of the sorption capacity of the sorbents have been
determined.

Practical value. The trustworthiness of estimating the results of investigations of the chemosorbent
has been improved which makes it possible to perfect its test methodology.

Keywords: sorbent; chemosorbent; carbon dioxide; breathing apparatus; respirator; regenerative
cartridge; carbon dioxide chemical lime absorber; granulated oxygen containing product; sorption
capacity.
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BJIMAHUE ICUXOJOI'MYECKUX ACITEKTOB HA CHUKEHUE
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INFLUENCE OF PSYCHOLOGICAL ASPECTS ON REDUCTION

OF OCCUPATIONAL INJURY RATE OF RESCUERS

Henab. BeIsIBUTE poib ICUXOIOTUYECKHUX ACTIEKTOB B CHMXKEHUH TPOU3BOJACTBEHHOIO TPaBMATHU3Ma,
B TOM YHCJIE CO CMEPTEIbHBIM UCXOJIOM.

Metoabl. HHpopManMOHHO-aHATUTUYECKHE HCCIENIOBAHUS MPOOJIEMHBIX ICHUXOIOTHYECKUX
ACIIeKTOB B paboTe criacarers.

Pe3yabTaThl. O60CHOBaHA HEOOXOAMMOCTh Pa3pabOTKX METOIOB OIICHUBAHUS MPO(eCcCHOHANBHOM
MOATOTOBKHU JIMYHOTO COCTaBa aBapUiHO-criacaTeabHbIX ciyx6 MYC.

Hayuynasi HoBH3HA. BriepBple mpemiokeH crnoco0 KOMIUIEKCHOW OICHKH MPO(ECCHOHATBHBIX
Ka4yecTB cracaTes.

IIpakTuyeckast 3HaunMocTb. OOOCHOBaHWE TIapaMETPOB OICHKU TCUXO(DH3NOIOTHIECKUX
($akTOpOB, BIUSIONINX HA BEPOSTHOCTh TPABMUPOBAHHMS CIIACATENICH, TO3BOJIUT YK€ MPHU IPHEME Ha
paboTy B criacaTebHbIC CIY>KOBI BBISBIISATh U OTKJIOHSTH TAKUX KaHIUJATOB.

KiroueBble ¢JI0Ba: cnacamenv; npo@hnpucoOHOCmb;, mMpasMamusm, a8apuiHO-CRacameibHble
onepayuu; cmMepmenvbHblil UCX00; YelosedecKull hpakmop; nCuxohusuoiocuiecKue acneKmol.

Purpose. To find out the role of psychological aspects in reduction of the rescuers’ occupational
injury rate, the one with fatalities included.

Methods. Information and analytical investigations of the problematic psychological aspects in the
rescuer’s performance.

Results. The necessity of development of the methods for evaluation of the professional training of
the emergency rescue service personnel of the Ministry for Civil Defence, Emergencies and
Elimination of Consequences of Natural Disasters has been substantiated.

Scientific novelty. For the first time the method of comprehensive evaluation of the indices of
a rescuer’ professional qualities has been proposed.

Practical value. Substantiation of parameters for the evaluation of the psychophysiological factors
affecting the rescuers’ chances of getting injured will make it possible to detect and to turn down
such candidates at the stage of enrollment to the rescue services.

Keywords: rescuer; professional suitability; injury rate; emergency rescue operations; fatality;
human factor; psychophysiological aspects.
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OIIEHKA HAJIEXKHOCTHY DJIEKTPOCHABKEHMS Y3JIOB HATPY3KH CJI0KHON
IO CTPYKTYPE BOCCTAHABJIMBAEMOM CUCTEMBI C YYETOM JIBYX BUJIOB
HECOBMECTHBIX OTKA30B JIEKTPOOBOPYJAOBAHUA
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ESTIMATION OF RELIABILITY OF ELECTRIC POWER SUPPLY OF LOAD NODES
OF STRUCTURALLY COMPLEX RECOVERABLE SYSTEM FACTORING IN TWO
TYPES OF INCOMPATIBLE ELECTRICAL EQUIPMENT FAILURES

Hesb. CoBeplIEHCTBOBAHUE MHKEHEPHOTO METOJA pacueTa HaJEeKHOCTH BOCCTaHABIMBAEMBIX
CTPYKTYPHO-CJIOKHBIX CHUCTEM 3JIEKTPOCHA0KEHUS, FJIEMEHTBI KOTOPBIX MOTYT HaXOJIUThCS B TPEX
HECOBMECTHBIX COCTOSTHUSX.

Metoasbl. /I nonydeHuss MHKEHEpHbIX (GOpPMYJ B CTaThe MCIOIb30BAJIaCh TEOPUS MAPKOBCKUX
CIIy4alHBIX MIPOLIECCOB C TUCKPETHBIM YUCIIOM COCTOSIHUM W HENPEPBIBHBIM BPEMEHEM.
PesyabTarbl. /i1 CIOXKHONH MO CTPYKType BOCCTAaHABIMBAEMOW CHCTEMBI 3JIEKTPOCHAOKEHUS
ONpEIEICHbl OCHOBHBIE XapaKTEPUCTUKM HAJECKHOCTH €€ Y3JI0B HArpy3Kd, 4YTO IO3BOJIAET
BbIOMPATh ONTUMAJIBHYIO CXEMY CETH.

Hayynass HoBu3Ha. IlomyueHsl QOpMyIbl, HCIOIB30BaHUE KOTOPBIX MO3BOJMIO OLEHHUTH
HaJEKHOCTb JIEKTPOCHA0KEHHUS Y3JI0B Harpy3KH Ui cllydas, KOrJa 3JIEMEHThI CXEMbl 3aMELICHUS
CETU MOTYT HaXOAUTHCS B TPEX HECOBMECTHBIX COCTOSHUSX.

IIpakTHyeckass 3HAYMMOCTb. IlolydeH HOBBIM WMH)KCHEPHBIM METOJ OLICHKH HAJIEKHOCTH
3JIEKTPOCHAOKEHUST y3JI0B HArpy3KM C Y4YeTOM BOCCTAHOBJIEHUS 3JIEMEHTOB M JBYX BHJIOB
HECOBMECTHBIX OTKa30B JJIEKTPOOOOPYIOBAHMSA: OTKa3a THIIA «OOpBHIB IIETIM» M OTKa3a THIIA
«KOPOTKO€ 3aMbIKaHHE» (0TKa3 B cpaOaTbIBAHUM CHUCTEMbI 3alLUThI), YTO IMO3BOJSET YYHUTHIBAThH
BJIMSIHAE OPTraHU3AlMOHHBIX M TEXHUYECKUX MEpOIpPHIATHH Ha oOecrieuyeHHe HaJeKHOCTH Y3JIO0B
Harpys3KH.

KiioueBble CJI0BA: CIOJCHASL NO CMPYKMYpe cXeMa 3ameujenusi; HaA0exdCHOCMb, OmMKA3 «00pule
yenuy; omka3 «KOpomKoe 3amMblKanuey, OmKa3 6 cpabamvi8aHuu.

Purpose. Improvement of an engineering method of calculating the reliability of structurally
complex recoverable systems of electric power supply which elements may exist in two exclusive
states.

Method. The theory of the Markovian random processes with the digital number of states and
continuous time has been used in the article to obtain the engineering formulae.

Results. The main characteristics of the reliability of its load nodes have been determined for the
structurally complex recoverable system of the electric power supply which allows selecting
an optimal network map.

Scientific novelty. The formulae have been obtained that allows estimating the electric power
supply reliability of the load nodes in case when the elements of the network equivalent circuit may
exist in three incompatible states.

Practical value. The new engineering method for estimating the electric power supply reliability of
the load nodes has been obtained factoring in the recovery of the elements and two types of the
incompatible failures of electrical equipment: an “open-circuit” failure and a “short-circuit” failure
(protection system discharge failure) which allows factoring in the influence of organizational and
technical measures on ensuring the reliability of the load nodes.



Keywords: structurally complex equivalent circuit; reliability; “open-circuit” failure; “short-
circuit” failure; failure to operate.
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SYSTEMS OF REMOTE MONITORING OF GAS CONDITIONS

DURING ELIMINATION OF FIRES IN MINES

Heab. AHanu3 pe3yabTaTOB HUCCICNOBAHMN MO pa3pabOTKE CHUCTEM IHMCTAHIIMOHHOTO KOHTPOJIS
ra3oBoil 00CTaHOBKYU MPH JTUKBUIAINH [T0KAPOB B IIAXTAX.

MeTtoasbl. cionp30BaHbl  aHAIUTHYECKHH  METOJ  HCCIEOOBAaHWS, BKIIIOYAIONIAM  aHaAIW3
1 00pabOTKy CHENHaNbHBIX JIUTEPATYPHBIX UCTOYHUKOB, HAYYHOW M TEXHHUYECKON IJIUTEPaTyphI,
Y METOJI KOMITBIOTEPHOTO MOJIECIIUPOBAHUS MPUHIIMIIUAIBHBIX THEBMATUYECKUX CXEM B MIPOrpamMme
FluidSIM-5.

Pesyabrarsl. [IpencraBieHpl NMEpCHEKTUBHBIC HAIPABJIEHUS 110 CO3JaHUI0 HOBBIX CHCTEM
JTUCTAHIIMOHHOTO KOHTPOJS Ta30BOM OOCTAaHOBKM TIPH JIMKBUJAIIMUA TI0KApOB W  BEICHUU
TOPHOCIIACATENBHBIX PA0OT B YTOJIbHBIX MIAXTAX.

Hayunasi HoBu3Ha. [IpenioxkeHbl MpUHIIMITHATIbHAS ITHEBMAaTUUECKas cXeMa U pabovYrii KOMITJIEKT
CHUCTEMBI JUCTAHIIMOHHOTO OTOOpa Mpo0 IIAXTHOTO BO3AyXa C BAaKyyMHBIM HACOCOM Ha CHEMHBIX
aKKyMyJIITOpax B KadecTBe MoOyauTens pacxonaa. PaboTocmocoOHOCTh MPENIOKEHHONH CHUCTEMBI
MOHHUTOPUHTA MAXTHOW CPEeIbl TUCTAHIIMOHHBIM CIIOCOOOM TOJTBEPKIEHA IyTeM MOJCTHUPOBAHUS
ee pabotsl B mporpamme FluidSIM-5.

IIpakTnyeckasi 3HAYMMOCTB. Pe3ysbTaThl IPOBEAECHHOIO HCCIECAOBAHUSA CIIY’KaT OCHOBOM A
pa3pabOTKU TEXHUYECKUX 3aJaHUi, KOHCTPYKTOPCKON MOKYMEHTAallUM W OMNBITHBIX 00pa3loB
CHUCTEM JHUCTAHIIMOHHOTO KOHTPOJS Ta30BOM OOCTAaHOBKU NP JMKBUIAIMH TIOKAPOB B YTOJBHBIX
IaxTax moJpasaeeHUsIMHA TOPHOCIIACATEILHOM CITYKOBI.

Knrouesvie cnoea: yconvhas waxma; 20pHOCRACAMENbHASL CAYHCOA; ABAPUUHBIL  YUACHOK;
NOO3EMHbILL NOXMCAp; 6edeHUue asapuuHO-CHACAMENbHLIX pabom, OUCMAHYUOHHBIL KOHMPOJIb
2a30601 06CMAH08KU; NPOOBL WAXMHO20 8030YXA, OUCTNAHYUOHHBIL OMOOP U 2A308blli AHANUS.

Purpose. Review of results of investigations regarding the development of the systems for remote
monitoring of gas conditions during eliminating the fires in mines.

Methods. The analytical method of investigation consisted of the analysis and processing special
literature sources, scientific and technical literature, and the method of computer simulation of the
principal pneumatic circuits in the FluidSIM-5 software have been applied.
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Results. The promising directions of creating the new systems of remote monitoring of gas
conditions during elimination of fires and carrying-out of the emergency rescue operations in the
coal mines have been presented.

Scientific novelty. The principal pneumatic scheme and the working set of the system for remote
collection of the mine air samples with the vacuum pump powered by the detachable batteries as
a flow booster have been proposed. The operability of the proposed system for remote mine
environment monitoring has been confirmed by modeling its operation in the FluidSIM-5 software.
Practical value. The results of the conducted investigation constitute a ground for the development
of technical requirement specifications, design documentation and prototype models of the systems
for remote monitoring of gas conditions during elimination of the fires in coal mines by the mine-
rescue service subdivisions.

Keywords: coal mine; mine-rescue service; accident area; underground fire; carrying-out of
emergency rescue operations; remote monitoring of gas conditions; mine air samples; remote
sampling and gas analysis.
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LABORATORY INSTALLATION FOR INVESTIGATION

OF FIRE-RETARDANT COATING CHARACTERISTICS

Heab. Pazpaborka ycTaHOBKM JJIs1 HCCJIEIOBaHUS W OLEHKH CBOMCTB BCIYYHBAIOLIETOCS
OTHE3AIUTHOTO TOKPBITHS METAJUIMYECKHX CTPOUTENBHBIX KOHCTPYKIMH B J1aOOpaTOPHBIX
YCIIOBUSIX.

MeToabl. AHATUTUYECKHUE MCCICJOBAHUS, CXEMHbIE U KOHCTPYKTHBHBIC pEIICHUS IPOOJIeMbl
pa3paboTKu 1ab0pPaTOPHON YCTAaHOBKH.

PesyabTarsl. Paspabotana  KOHCTpyKIMsS — JJaOOpaTOpHOW  YCTAaHOBKM  JJsl  ONpE/eeHUs
3¢ (EeKTUBHOCTH BCIYYMBAIOIIETOCS MOKPBITUS, O0ECIIEYMBAIOLIETO OrHE3AIIUTY METaNIMYECKUX
noBepxHocTell. Ha ocHOBaHMM pe3ysbTaTOB OSKCIEPUMEHTAIBHBIX HCCIEI0BAaHUN TNPEIIOKEH
ONTUMAaJIbHBIA BapUaHT Pa3MEIICHUS OMBITHOTO O0Opaslia B MCTBITATENbHOM Kamepe. Pa3zpaborana
nporpaMMa yIpaBjIeHUS PEeXHMOM HarpeBa M MOAJEpXKaHWUA Pa3BUTHsS CTaHAAPTHOIO MOXapa B
ucnelTaTeNbHON Kamepe. Pemena 3amaya 3((EKTHBHOCTH TEMJIOU3OJSIIUN HE 00paboTaHHOM
OTHE3AIIUTHBIM TOKPBHITHEM TIOBEPXHOCTH HCHBITYEeMOro obpaslia 3a cYeT MpUMEHEHUs
pa3paboTaHHOTO KOMIIO3UTHOTO TEPMOCTOMKOIO MaTepHaja Ha OCHOBE BOJIOKHHCTOTO OIHEYIOpA.
Hayunas HoBu3Ha. Co3nanHas JlabopaTopHasi YCTaHOBKAa OTJIMYAETCSl OT M3BECTHBIX YCTaHOBOK
JUIL ONpeAeNeHUsT OTHe3aIUTHON 3((GEKTUBHOCTH BCIYYHBAIOIIMXCS OTHE3ALIUTHBIX MOKPBITHN
croco6oM nojiiepxKaHusi HEOOXO0AUMOr0 TEMIIEPATYPHOTO PEXKUMA HCTIBITAHUM.

IIpakTHyeckasi 3HAYMMOCTb. YCTaHOBKAa HEOOXoauMa JUJIsl CPaBHUTEIbHOH OIIEHKH CPENCTB
OTHE3alIUThl, ONpeAeNeHUs U KOHTPOJS A(P(EKTUBHOCTH OTHE3ALIUTHBIX COCTABOB IPU UX
pa3paboTke, IPOU3BOJCTBE, IPUMEHEHHH, a TaKXKe JUIs onpeseneHust 3pPEeKTUBHOCTH OrHE3aIUThI



MOCJIE WCIBITAHWNM YKAa3aHHBIX COCTABOB Ha YCTOMYMBOCTH K CTapeHHI0. Bo3MoOXHaA OLIEHKA
() PEKTUBHOCTH BCIYYHMBAIONIUXCS OTHE3AIIUTHBIX IOKPHITHH B JIA0OPATOPHBIX YCJIOBHUSAX CO
3HAYUTEIILHOM HSKOHOMHEH MAaTepuajoB IO CPAaBHCHHIO C WCHBITATENLHBIM 000pyHIOBaHUEM
COTJIaCHO TPeOOBAaHMSIM CTAaHJAPTA IO UCTIBITAHUSM OTHE3AIMUTHBIX TOKPBITUH JIJI1 METAJUTHY €CKUX
KOHCTPYKIUH.

KuroueBble clioBa: gcnyuusaroujeecss noKpvimue, UCNbIMAMENbHAS Neyb,  1a00pamopHas
VCMAHOBKA;,  Memauluyeckass  KOHCMPYKYUsl,  OcHe3awuma,  meMnepamypHulil — pedcum
CMAHOAPMHO20 NOHCAPA, IKCNEPUMEHMATbHBLU 0Opa3zey.

Purpose. Development of the installation for investigation and estimation of characteristics of the
intumescent fire-retardant coating of metal building constructions in laboratory conditions.
Methods. Analytical investigations, circuitry and design solutions of the problem with the
laboratory installation development.

Results. The construction of the laboratory installation for determination of effectiveness of the
intumescent fire-retardant coating providing the fire-protection of metal surfaces has been
developed. Based on the results of the experimental investigations the optimal placement of a test
sample inside the test chamber has been suggested. The program for heating mode control has been
developed making it possible to maintain the temperature of a standard fire development in the test
chamber. The problem with the heat insulation effectiveness of the test sample surface unprotected
by the fire-retardant coating has been solved by utilizing the designed composite heat-resistant
material based on the fiber castable.

Scientific novelty. The created laboratory installation differs from the known installations for
determining the fireproof effectiveness of the intumescent fire-retardant coatings by the method of
maintaining the required thermal mode of tests.

Practical value. The installation is necessary for comparative evaluation of the flame-retardant
means, for measurement and monitoring of the effectiveness of fire-retardant compositions at the
stage of their development, production and application as well as for estimation of their fireproof
effectiveness after the ageing resistance tests. The effectiveness of the intumescent fire-retardant
coatings in the laboratory conditions is possible with the significant saving in materials comparing
to the test equipment in accordance with the standard requirements for testing the fire-retardant
coatings for metal constructions.

Keywords: intumescent coating; test furnace; laboratory installation; metal construction; fire
protection; temperature mode of a standard fire; test sample.
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REGULARITIES OF COOLED AIR STREAM MOVEMENT

IN A MINE WORKING

Hean. MccnenoBanne mpoIeccoB TEIUIOOOMEHA XOJIOIHON CTPYH C TEIUIBIM IOTOKOM BO3IyXa
B TOPHOM BBIpAaOOTKE.

Metoabl. Pa3zpaboTka MaTeMaTHyeCKOH MOJIEIM MPOIECCOB B3aUMOJEHCTBUS XOJOJHOW CTpyH
C TEILJIbIM IIOTOKOM BO3/YyXa.



Pe3yabTaThl. Pa3paborana mareMaTudeckass MOJENHb IMPOIECCOB 3aIOTHEHHUS XOJOIHOW CTpyel
HarpeToro oObeMa TOpPHOM BHIPAOOTKHU. AIGKBAaTHOCTh JIaHHOM MOJETH  IOATBEpXkICHA
pe3yibTaTaMu SKCIEPUMEHTOB B yCTaHOBKE McHbITaHui. [lonmydeHa aHanuThyeckas 3aBUCHMOCTh
JMANbHOCTH TOJA4M OXJIAXJACHHOM Macchl BO3/yXa B 3aBUCHMOCTH OT CKOPOCTH U TeMIIepaTyphl
MCTEKAIOUIEr0 M3 COIUIa YCTAaHOBKHM BO3AYLIHOTO MOTOKAa, a TaKXXe IJIOTHOCTH, TEMIEpaTyphl
Y CKOPOCTH JABUKEHUS MMOTOKA OKPYXKAIOIIETO BO3AyXa.

Hayunass HoBu3HA. Pe3ynbTaThl TEOpETHUYECKUX HCCIIEIOBAaHUI MO3BOJIWIM MOJYyYUTh HOBBIE
AQHAJIUTUYECKHE 3aBUCUMOCTH M YCTAHOBUTH aJIEKBATHOCTh MAaTEMAaTHYECKOHW MOJENU HATypHOMY
00BEKTY.

IIpakTuyeckass 3Ha4YUMOCTh. [lodmydeHHBIE pe3yabTaThl MPEANOJAraeTCs HUCIOJIb30BaTh NpPHU
000CHOBAaHMM TIAPAaMETPOB  YCTAHOBKH  OXJIAXKICHUS PYIHUYHOTO BO3AyXa JIBAOM IS
MPOTUBOTEIJIOBOM 3alIIUTHl TOPHOPAOOUHX.

KuaroueBble ciioBa: cmpys; cKoOpocmbs, YCMAHOBKA;, OXAAXCOEHUe 8030yXa; meniooOMeH;
Mamemamudeckas Mooeib; OdIbHOCHb NOOAYU.

Purpose. Investigation of heat exchange processes between a cold stream and a warm air flow in
a mine working.

Methods. Development of a mathematical model of the processes of interaction between the cold
stream and the warm air flow.

Results. The mathematical model of the processes of filling the mine working heated volume with
the cold stream has been elaborated. The adequacy of the given model has been proven by the
results of experiments in a testing installation. The analytical dependence of the delivery distance of
the cooled air mass on the velocity and temperature of the air mass flowing out of the nozzle of the
air stream installation and on the density, temperature and velocity of the ambient air stream has
been obtained.

Scientific novelty. The results of theoretical investigations have made it possible to derive the new
analytical dependences and to establish the adequacy of the mathematical model to a full-scale
object.

Practical value. The obtained results are suggested to be used for substantiation of the parameters
of the installation for cooling the mine air with ice for thermal protection of miners.

Keywords: stream; velocity; installation; air cooling; heat exchange; mathematical model;
delivery distance.



