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ENGINEERING METHOD FOR CALCULATING TRANSIENT GAS-DYNAMIC
PROCESSES IN WORKING AREAS OF MINES DURING BLACKOUT

Hean. Pazpaborare HHKEHEPHBI METOJ] pacyeTa NMEPEXOAHBIX Fa30IMHAMUYECKUX MTPOLIECCOB
Ha BBIEMOYHBIX yYacTKax IIAXT IPU U3MEHEHUHU PEKUMOB pabOThl BEHTUIISILIMU M IeTa3alluu JUIs
OIIEpaTHUBHOTO NIPOTHO3a ra30BOIl 0OCTAHOBKH.

Metoabl. AHaIN3 TEOPETUUECKUX PELICHUH IEPEXOAHBIX Fa30IMHAMUYECKUX ITPOLIECCOB

B BBIEMOYHBIX y4YacTKaXx LIaxT U pa3pad0TKa HOMOIpaMM JJisi OIEpaTUBHBIX PacYETOB.
PesyabTatsl. [loyueHsl MaTeMaTHUECKUE 3aBUCUMOCTH OIpeJIeNIEHUs] 00bEMHOM /10JI1 MeTaHa
Ha BBIEMOYHOM y4aCTKE IIaXThl IIPH TEXHOT€HHON aBapUU.

Hay4ynasi HoBu3Ha. BriepBbie peyio’keH METOo/]1 pacuyeTa ra3oBoil 0OCTaHOBKU B BHIEMOYHOM
y4acTKe MpH 00111eM 00eCTOUNBAHUH IIAXTHI.

IIpakTHyeckas 3Ha4MMOCThb. Pa3paboTaHHBINi METO/ pacyeTa MO3BOJIUT PAOOTHUKAM
ropHOCIacaTeNIbHOM CITy>KObl OIIEpaTUBHO PACCUUTATh U CIIPOTHO3UPOBAThH I'a30BYI0 0OCTaHOBKY Ha
aBapuitHOM BBIEMOYHOM y4acTKe IpU 00I1eM 00eCcTOUNBaHUM TOPHOTO MPEeANpUsITUs 63
ucnosbs3oBanus [[9BM.

KiroueBble cii0Ba: gblieMounblll y4acmok; 1aea; 8blpabomanioe npoCcmpancmeo, Memam,
genmuaAYusl; 0e2azayusl; CONUINICEHHbIU NIACT, NEPEXOOHOU 2A300UHAMUYECKUL NPOYecC;
HOMO2pAMMa, Memoo pacuemd.

Purpose. To develop an engineering method for calculating the transient gas-dynamic processes in
the working areas of mines proceeding during variation of ventilation and degassing modes for real-
time prediction of gas conditions.

Methods. Analysis of theoretical solutions of transient gas-dynamic processes in the working areas
of mines and development of nomograms for on-line computations.

Results. The mathematical dependences for determination of methane volume ratio in the working
area of the mine in case of man-made emergency have been derived.

Scientific novelty. The novel method for calculating the gas conditions in the working area during
total blackout in the mine has been proposed.

Practical value. The developed method of calculation will allow for the mine-rescue service
workers to calculate and to predict promptly without a personal computer aid the gas conditions in
the accident working area in case of mining enterprise blackout.



Keywords: working area; longwall face; mined-out space; methane; ventilation; degassing;
adjacent coal seam; transient gas-dynamic process; nomogram; method of calculation.
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DETERMINATION OF COEFFICIENTS OF HEAT TRANSFER

FROM COAL TO AMBIENT MEDIA

Ilesb. YcTaHOBUTH 3aBUCUMOCTb KOA(QPHUIMEHTA TEIUIOOTAAud OT TEIUIO00OMEHA C OKpYXKaroleil
CpeIoi JUIsl TOBBIILIEHUS JOCTOBEPHOCTH OLIEHKU CAMOBO3IOpPaHUS YIJIS.

MeTtoasl. Mcnons30BaHbl METO/IbI (PU3MYECKOIO M MATEMATUYECKOTO MOACITUPOBAHHUS,
COBPEMEHHBIE METO/Ibl ACUMIITOTHYECKOT0 ¥ UNCIIEHHOI'O aHaJIn3a YPaBHEHUH B YaCTHBIX
IIPOU3BO/IHBIX, OMMCHIBAIOIIMX TEILIO- U MACCOIIEPEHOC B TOPHBIX BBIPAOOTKAX, TPOBOANINCH
aJIeKBaTHBIC (PU3NIECKHUE IKCTIEPUMEHTHI HA CTAaHAAPTHOM TEIUIO(PU3NIECKOM 000y IOBaHUH JIJIS
YCTAQHOBJICHMSI YCIOBUN 3apOXKJICHHSI U Pa3BUTUS OYaroB CaMOBO3TOPAHUS.

Pe3yabTaTsl. Onpenenensl KOdQQHUIUEHTH TEMII00TIAuU OT YIJIS M TOPOJIBI B OKPY KaIOIIHE
CpElBl.

Hayunas noBusHa. Briepbie pazpaboTan MeToA noixydeHust KoddduiireHTa TemIo0TAauu OT yIiis
B BO3/yX U BMEIIAIOIINE MOPOAbI C YUETOM TEIJI0EMKOCTH U (PpaKkIu yIisl U HOPOIH,
MTO3BOJISIFOIINN MOBBICUTH IOCTOBEPHOCTDH OLIEHKU BEPOSTHOCTH CAMOBO3TOPAHUs yTJIsl.
IIpakTnuyeckas 3Ha4MMOCTh. [TomyueHHbIE KOAPOUIMEHTH! TEMIOOTIAYN MOXKHO PUMEHSTh IPU
pa3paboTKe MEpPONPUATHN N0 MPEAYIPEKACHUIO CAMOBO3TOPaHUSI YIJIs.

KiroueBblie ciioBa: yeons, koagguyuenm menioomoayu; meniogoi nOmok, memnepamypa,
Menni0emKoCb.

Purpose. To establish a dependence of the heat transfer coefficient on the heat exchange with the
ambient medium for improving the accuracy of assessment of coal spontaneous combustion risk.
Methods. The methods of physical and mathematical modeling, contemporary methods of
asymptotic and numerical analysis of equations in partial derivatives describing heat and mass
transfer in the mine workings have been applied, the valid physical experiments have been
conducted on the standard thermophysical equipment for determining the conditions for origin and
development of the places of spontaneous combustion.

Results. The heat transfer coefficients from coal and rock fractions into the ambient media have
been determined.

Scientific novelty. The novel method has been developed for deriving the coefficient of heat
transfer from coal into mine air and adjacent strata facilitating improvement of the accuracy of
assessment of the coal spontaneous combustion risk.

Practical value. The derived heat transfer coefficients may be applied in development of the
preventive measures against the coal spontaneous combustion.

Keywords: coal; heat transfer coefficient; heat flux; temperature; heat capacity.
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PLOTTING THE EQUIVALENT CIRCUITS OF STRUCTURALLY

COMPLEX RESTORABLE SYSTEMS FOR ASSESSMENT

OF THEIR DEPENDABILITY AND FIRE SAFETY

Ieasn. PazpaboraTs METO COCTABICHUS PACUETHBIX CXEM MUHUMAJIbHBIX CEYEHUHN JJIS1 OLCHKU
HAJIeKHOCTH U T0Kapo0E30I1aCHOCTH Y3JI0B HAarpy3KH, UCIIONb3Ys CIIOKHYIO I10 CTPYKType
NPUHIUIHATIBHYIO CXEMY JIEKTPOCHA0KEHUS TOTPEOUTENeH AIEKTPUUECKON SHEPTUH, FIIEMEHThI
KOTOpOI MOT'YT HAXOJUTHCS B TPEX HECOBMECTHBIX COCTOSTHUSX.

MeTtoabl. MeTo mogo6us: CioXHas 0 CTPYKTYpe cXeMa 3aMelaeTcsi MPOCTOM cXeMoit
ANEKTPOCHAOKEHUS, JIEMEHTBI KOTOPOM MOTYT HaXOAUTHCS B TPEX HECOBMECTHBIX COCTOSTHUSX.
JUisl OLIEHKH ee Ha/IeXKHOCTH U M0KapoOe30M1acCHOCTH y3J10B Harpy3KH OHa IMpeJCcTaBjIeHa B BUJIE
JIBYX IPOCTBIX PACUETHBIX CXEM MUHUMAJIbHBIX CEYEHHH, 37IEMEHTHI KOTOPBIX MOTYT HaXOIUThCS
B JIByX HECOBMECTHBIX COCTOSHUSX.

PesyabTaTsl. PazpaboTan nHKEHEPHBII METO/ COCTABIIEHUS IPOCTBIX PACUETHBIX CXEM
3aMeIIEeHUS CIOXKHBIX [0 CTPYKTYPE CXEM JIEKTPOCHA0KEHHUS, UTO MO3BOJIUT OIICHUBATh

UX HaJIeKHOCTh U M0Kapo0e30M1acHOCTb, UCIIOJIb3Ys pacyeTHbIE (POPMYJIbI I IPUBEACHUS
CTPYKTYp K OJHOMY 9KBHBAJIECHTHOMY JJIEMEHTY.

Hayunas HoBu3Ha. BriepBble pa3zpaboTaH METO/ MOITYYEHHs pACUETHBIX CXEM 3aMELICHUS JUIs
OLIEHKHU HaJIe)KHOCTHU M M0Kap00E30MaCHOCTH CJIOKHBIX MO CTPYKTYPE CXEM 3JIEKTPOCHAOKEHHMS.
VY cTaHOBNIEHBI HOBBIE AHAIUTUYECKUE 3aBUCUMOCTH, KOTOPBIE XapaKTEPU3YIOT HAJIEKHOCTh

U TI0Kapo0e30MacHOCTh €€ y3JI0B Harpy3KH.

IIpakTHYeckasi 3HAYMMOCTB. [[oydeH MPOCTON B UCIIOIB30BAHUY HHKEHEPHBIN METO]T OLICHKH
HA/IeKHOCTH CJIOKHBIX IO CTPYKTYPE CXEM 3JIEKTPOCHAOKEHUS U M0Kapo0e30MacHOCTH €€ y3JI0B
Harpy3KkH, B KOTOPBIX KaX/bIil 3JIEMEHT CJIOKHBIX IO CTPYKTYPE CXEM 3JIEKTPOCHAOKEHUS MOKET
HaXOJIUTHCS B TPEX HECOBMECTHBIX COCTOSIHUAX. [IpH 0TKa3e 31eMeHT 0OHapyKUBAIOT

Y BOCCTAHABIIMBAIOT €ro pabOTOCOCOOHOCTh 32 KOHEUHBII MMPOMEKYTOK BPEMEHH.

KnroueBble ¢l10Ba: c1odCcHAA no cmpykmype cxema 3ameujenus; Ha0eliCHOCmby,
nodcapob6e3onacHocms, 00pvl8 yenu, KOPomKoe 3amvlKanue, OmKa3 6 cpadamvl8anuu.

Purpose. To develop a method for plotting the design circuits of minimal cuts for assessment of
dependability and fire safety of load nodes using the structurally complex elementary diagram of



power supply for the electrical power consumers which elements may be in three incompatible
states.

Methods. Similarity method: structurally complex circuit is substituted by a simple power supply
one which elements may be in three incompatible states. It is presented as two simple design
circuits of minimal cuts which elements may be in two incompatible states.

Results. The engineering method of plotting the simple design circuits for substitution of the
structurally complex circuits of power supply has been developed that will permit to assess their
dependability and fire safety applying the design formulae of reducing the structures to a single
equivalent element.

Scientific novelty. For the first time the method has been developed for plotting the substitution
design circuits for assessing the dependability and fire safety of structurally complex circuits

of power supply. The new analytical dependences have been established that characterize

the dependability and fire safety of its load nodes.

Practical value. The easy to use engineering method has been derived for assessing the
dependability of the structurally complex circuits of power supply and fire safety of its load nodes
where each element of the structurally complex circuits of power supply may be in three
incompatible states. In case of failure the element is located and its performance is restored

in a finite time.

Keywords: structurally complex circuit of substitution; dependability; fire safety; open-circuit
fault; short circuit; miss operation.
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SORBENTS FOR DETECTING OIL PRODUCT COMPONENTS

IN SAMPLES AFTER THE FIRE

Ieasn. PazpaboTka perentypbl COpOSHTOB JUIsl 0OHAPYKEHUS JIETYYMX KOMIIOHEHTOB CBETJIBIX
He(pTePOIYKTOB — CPEACTB TOJKOTA — C MOCTAEAYIOMICH NX WAeHTU(UKAITUEH.

MeToabl. DKCIIepUMEHTAIbHbIE NCCIIEA0BAHMS METOJaMH aKKYMYJIITUBHOM, aCcOPOIIMOHHON U
ra30’KUJIKOCTHON Xpomarorpaduu, aHau3 pe3ybTaTOB UCCIeI0BaHUI.

PesyabTaTsl. PazpaboTtan copbeHT Ha ocHOBe xpomatoHa N-AW, moaudunupoBansoro 15 %
MTOJIMATWJICHTJIMKOJIBAIUITMHATA, CBOWCTBA KOTOPOT'O MO3BOJIMIIN ITOJIYYUTh TPYIIIIOBBIE TUKU JJIS
OeH3MHa, KepOCHHA U JIU3eJIbHOTO TOIUIMBA C OTVIMYAIOIIUMHUCS MEXLy OO0 3HaYeHUSIMHU BPEMEHH
YAEP/KUBAHUS U OTIEIUTh UX OT UHAUBUIYAIBHBIX IMKOB aPOMATHYECKUX YTIIEBOIOPOIOB.
[Tomyuens! XxpomaTrorpamMmsl paszencHus oensuna mapku AN-92, kepocrHa 0CBETUTENHFHOTO U
JU3€eIbHOr0 TOIMBA Mapku JI (JieTHee), onpeeneHo BpeMs yIep>KUBaHUs IPYNIIOBBIX TMKOB



uccieayeMbIX HepTenpoIyKTOB, a TAK)Ke MHIMBHIYIBHBIX TUKOB apOMaTHIECKUX
yri1eBo10po10B. BriOpan copOent Ha ocHoBe xpomatoHa N-AW, moaudunupoBannoro 15 %
nonudenunoBoro sgupa S¢-43 I KOHTPOIEHON KOJIOHKH C LIENbI0 MOATBEPKACHHS HATHIUS
apoOMaTUYECKUX YTJIEBOJOPOAOB B aHAIM3UPYEMO Ipooe.

Hayunas HoBu3Ha. BriepBbie U1 naeHTHOUKAIMN CIIETOBBIX KOJTHYECTB
JICTKOBOCIIJIAMCHAOIIIUXCA )KI/I,[[KOCTef/’I IMPUMCHACTCA BBICOKOHYBCTBHTCHLHLIﬁ MECTOL
aKKyMYJIITHBHOW Ta30BOIl XpoMaTorpaduu CI0XKHBIX 110 COCTaBy cMeceld. BriepBrle nccienoBansl B
KayecTBe a/ICOPOEHTA 30JIbHBIE AJTFOMOCHIIMKATHBIE MUKPOC(EPHI — MPOMBIIIICHHBIE OTXO/IbI
TETIOBOM AJIEKTPOCTAHIIUH.

IIpakTuyeckas 3HauMMocThb. PazpaboTannsie copOeHTHI 0Oecreyar penieHne 3a1a49u
UACHTH(UKAIIMN CPEJICTBA MOKOTa U MOJTydeHne 0oiee TOCTOBEPHBIX PE3YIbTAaTOB IT0KAPHO-
TCEXHHUYCCKHUX I/ICCJICI[OBaHI/II\/JI (bpaI‘MeHTOB, H3BATBIX C MECTA ITOXKapa.

KnioueBble cj10Ba: akkyMynamueHas Xxpomamoepaghus,; epems y0epuHcUusanus, uoeHmudurkayus,
copbenm,; cyMMapHulii NUK; XpOMAmocpamma.

Purpose. Development of formulations of the sorbents for detection of volatile components of light
oils, i.e. arson attack means, for further identification of them.

Methods. Experimental investigations by methods of accumulative, adsorption and gas-and-liquid
chromatography, analysis of investigations results.

Results. Based on N-AW chromatone modified by 15 %-polyethylene glycol adipic ether a sorbent
has been developed which characteristics have made it possible to obtain the group peak responses
for benzine, kerosene and diesel oil that differed in the retention time; it also facilitate their
separation from individual peak responses of aromatic hydrocarbons. The A1-92 benzine, lighting
kerosene and summer diesel oil L separation chromatograms have been obtained, the retention time
of the group peak responses for the oil products under investigation as well as the aromatic
hydrocarbons individual peak responses have been determined. The sorbent based on N-AW
chromatone modified by 15 %-5FAE polyphenyl ether has been chosen for the test column as

a proof of the aromatic hydrocarbons presence in the analyte.

Scientific novelty. First time ever the high-sensitivity method of accumulative gas chromatography
for complex mixtures is applied for identification of trace amounts of highly flammable liquids
which permitted to investigate ash aluminum silicate microspheres, i.e. industrial wastes of heat
power plants, as an adsorbent.

Practical value. The developed sorbents will facilitate the identification of the arson attack means
and provide more accurate results of the fire-technical investigations of fragments collected at the
fire location.

Keywords: accumulative chromatography; retention time; identification; sorbent; sum peak;
chromatogram.
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INNOVATIVE FORMS OF TEACHING FIRE SAFETY TO POPULATION

Heab. MccnaenoBaTh BO3MOKHOCTD UCIIOJIB30BAHUS 00pa30BaTEIbHBIX HHHOBAIIMOHHBIX
TEXHOJIOTHH B Ipoiiecce 00yueHus: HaceJICHUs] BOPOCAM MOKaPHOU OE30MacHOCTH.
Metoauka. NnhopmannoHHO-aHATUTUYECKUE METObI OLIEHKH 00pa30BaTeIbHbBIX HHHOBAIMOHHBIX
TEXHOJIOTH.

Pe3yabTaThl. PaccMOTpeHbI CyliecTBYIONIUE TOIX0Abl U HHHOBAIIMOHHBIE (JOPMBI O0YUEHUS,
HCIIOJIb3YEMBIE B CHCTEME 00pa30BaHuUsI JIJIsl TOBBIIICHUS YPOBHS 3HAHUM 00y4YarOIIUXCH.
Hameueno pemienue BbISIBISHHBIX MPo0eM GpopMann3mMa 3HaHUH IMyTeM COBEPILICHCTBOBAHHUS
CUCTEMBI O0yUYEHUS HaCEJICHHUS BOTIPOCAM ITOKAPHOU 0€30MacHOCTH.

Hayunasi HoBu3Ha. BriepBbie npeaokeH HOBBIN MOJIX0/] K TOBBIIICHUIO 3()(PEeKTUBHOCTH
o0ydeHUsT HaceJICHUS BOTIPOCAM ITOKAPHOUW 0€30ITaCHOCTH, 3aKTFOYAFOIINNCS B TPUMEHECHUN
WHHOBAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

IIpakTnyeckas 3HAYMMOCTh. HamedeHHbIC ITyTH pelIeHus PoOIeMbl hopMan3Ma 3HAHUI
MI03BOJISAT TOBBICUTH BEPOSITHOCTD TOCTHXKEHHSI MAaKCUMAJIBHOT'O YPOBHS YCBOCHHUSI MaTepuana
00ydJaroUMUCs JIJIsi IPUMEHEHUS TTOJyUYEeHHBIX 3HAHUH 110 TIPaBHIIaM TIOXKapHOH 0e30MacHOCTH
Ha [IPaKTHUKE.

KiroueBble cjioBa: odyuenue,; 60npocsl NOHCApHOU Oe30nacHOCmU, UHHOBAYUOHHbLE (hOPMbL,
KOMNbIOMEPHble MEeXHONI02UU; 3P pexmusHocms 0b6pazosamenbHO20 npoyecca.

Purpose. To investigate the possibility to apply the innovative technologies in teaching fire safety
to population.

Methods. Information and analytical methods for assessing the educational innovative
technologies.

Results. The existing approaches and innovative forms of education applied in educational system
for students’ level of knowledge upgrade have been considered. The solution of the problems of
formal knowledge by improving the system of fire safety education for population has been set out.
Scientific novelty. The new approach for upgrading the fire safety teaching efficiency applying the
innovative educational technologies has been proposed for the first time.

Practical value. The planned ways to solve the problem of formal knowledge will permit to
increase the probability of achieving the maximum level of students’ material understanding for
applying the obtained knowledge of fire safety rules in practice.

Keywords: teaching; fire safety issues; innovative forms; computer-aided technologies; education
process efficiency.
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METOAOM CUMILUIEKC-PEHIETYATOT' O IVIAHUPOBAHUSA
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OPTIMIZATION OF FIRE-PROTECTIVE COATING COMPOSITION
APPLYING SIMPLEX-LATTICE PLANNING METHOD

Heab. OnTrMU3ays KOMIOHEHTHOTO COCTaBa OTHE3AIUTHOTO MIOKPBITHS HA OCHOBE
XJIOPOIIPEHOBOTO KayuyKa I10 IByM [lapaMeTpaM, XapaKTepU3yIOLIMM €ro OrHe3allluTHbIe CBOWCTBA.
MeTtoasl. Onpenenenue ko3 (UIeHTa BCITyYUBAaHUS CIIOS MOKPBITUS U TOTEPH MACChl 00pazliaMu
IIPOBE/IEHO CTaHIAPTHBIMU METO/IaMH, ONTUMHU3ALUS COCTABA OTHE3AILUTHOIO ITOKPBITUS —
CHMILJICKC-PEIIETYaTBIM METOIOM TUTAHUPOBAHUS SKCIIEPUMEHTA.

Pe3yabTaTsl. BeinogHeHa onTuMHU3alys COCTaBa OFHE3ALIUTHOIO MOKPBITHS HA OCHOBE
XJIOPOTIPEHOBOTO KaydyKa I10 IBYM MapaMeTpaM, XapaKTepu3yIOIINM OTHE3aIUTHBIE CBOMCTBA
BCITyYHMBAIOILErOCs MOKPBITHS, — KOA(POUIIMEHTY BCIyUYMBaHUS U TIOTEPE MACChI. Y CTAHOBJICHO
coJiep KaHue BCITYYHBAIOLINX J100aBOK, OMPEICISIONINX OrHE3aIUTHRIE CBOWCTBA
pa3pabaTbIBAEMOI0 COCTaBa U MOKPBITHS Ha ero ocHoBe. [1oyueHb! perpeccioHHbIE 3aBUCUMOCTH
Kod(puIHeHTa BCITyYUBaHHS U TIOTEPU MACCHI [T CHCTEMBI «CBS3YIOIIEE — BCITyUHNBAIOIIASCS
N00aBKay, YTO MO3BOJMIIO ONTHUMHU3UPOBATh COCTAB OTHE3AIUTHOI'O IIOKPBITUS HA OCHOBE
XJIOPOTIPEHOBOTO KaydyKa C yIy4IIEHHBIMHU SKCILTYyaTalIMOHHBIMH XapaKTEPUCTHKAMH.

Hay4ynasi HoBu3Ha. BriepBble 0Iy4YeHbl aHAIUTHYECKHE BBIPAYKEHHSI TOJIMHOMOB HEIIOJIHOIO
TPETHEro MOPSIKa, YCTAHABIMBAIOIINE 3aBHCUMOCTh K03(h(uiineHTa BCIydnBaHus U MOTEPH MACCHI
OT KOMIIOHEHTHOT'O COCTaBa OTHE3aIlIUTHOTO MOKPBITHS.

IIpakTHyeckas 3HAYMMOCTb. Pe3ynbTaThl MCCIeI0BaHNS YKCIIEPUMEHTAIBHO MTOATBEP TN
ONTUMAJILHOE MacCOBOE COOTHOILIEHHE LEJIEBBIX 100aBOK B PELENType OrHE3ALUTHOTO MOKPHITHS
Ha OCHOBE CBS3YIOIIETO BEIIECTBA — XJIOPOIPEHOBOTO KaydyKa. [[OKphITHE TO3BOJISET TOBBICUTH
OTHECTOMKOCTh HECYIIIUX METANINYECKUX CTPOUTEIbHBIX KOHCTPYKIIMM, TPEIOTBPATUTh
BO3TOpaHUE U PACIIPOCTPAHEHHE TUIAMEHH T10 JJPEBECHHE U MaTepuaiaM Ha ee OCHOBE, H TEM
CaMbIM CHU3UTh PUCK OBICTPOro OOpyIICHHS 3/1aHUI U COOPYKEHHUH B YCIOBUAX MOXKaPA.
KiroueBblie ci10Ba: ocrezawumnoe nokpvimue; OnmumMu3ayus, NOIUHOM,; XA0PONPEHOBbIl KAYYYK,
02HEeCmoUKOCb.

Purpose. Optimization of the component composition of the chloroprene rubber-based fire-
retardant coating according to two parameters characterizing its fire-protective properties.
Methods. Determination of an intumescence coefficient for the coating layer and a mass loss of the
samples has been conducted by the standard methods; optimization of the fire-retardant coating
composition has been fulfilled by the simplex-lattice method of the experiment planning.

Results. The optimization of the chloroprene rubber-based fire-protective coating composition has
been fulfilled according to two parameters determining the fire-retardant properties of the
intumescent coating, i.e. intumescence coefficient and mass loss. The content of the intumescent
additives characterizing the fire-retardant properties of the designed composition and the coating
based on it has been established. The regression dependences of the intumescence coefficient and
mass loss have been derived for the “binding agent — intumescent additive” system which has made
it possible to optimize the composition of the chloroprene rubber-based coating with the improved
performance characteristics.

Scientific novelty. The novel analytical expressions of the third order incomplete polynomials have
been derived establishing the dependence of the intumescence coefficient and mass loss on the
component composition of the fire-retardant coating.

Practical value. The results of the investigation have experimentally confirmed the optimum mass
ratio of the target additives in the formulae of the fire-protective coating based on the binding agent,



i.e. chloroprene rubber. The coating makes it possible to improve the fire-resistance of bearing

metal structures, to prevent ignition and spread of flame along the wood and wood-based materials
thus to reduce the risk of sudden collapse of the buildings and constructions in conditions of a fire.
Keywords: fire-protective coating; optimization; polynomial; chloroprene rubber; fire-resistance.
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INVESTIGATION OF OXIDATION HEAT EFFECT KINETICS

OF GAS-SATURATED COAL OF DONETS BASIN

Heab. M3yunTh KMHETHKY TEIJIOBOTO 3(peKTa OKMCICHHS Fa30HACHIIIEHHBIX YTIIed pa3Hoi
CTENEeHU MeTaMop(u3Ma Ha OCHOBE Pa3/IeIeHUs] KHHETUKH aJCOPOLMU U XEMOCOPOLINU KUCIIOPOIa.
MeTtoabl. MaTemMaTnyeckoe MOAEIMPOBAHUE TEIIIOBOrO 3((heKTa OKUCICHUS I'a30HACHIILIEHHBIX
yriiell Ha OCHOBE SKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB KUHETUKH aJICOPOLIMU U XEMOCOPOLIMU
KHCJI0POAA.

PesyabTaThl. YcTaHOBIEHA 3aBUCUMOCTh CKOPOCTH TEIUIOBBIAEIIEHUS OT CTENIEHU MeTamopdu3ma
YTJIEH ISl ONIPEIeIeHHs] TEMIIEPATYPbl CAMOBO3TOpaHUs YIUIEH PAa3INYHON CTEIIEHH
MeTamopgusma.

Hayunas HoBu3Ha. Ha ocHOBe IpOBEJICHHBIX paHEE UCCIIENOBAHUM TEIUIOTHI PEAKIIMA OKUCIICHHUS
ra30HACHIIIEHHBIX yIJeH, N3y4eHHsI CTENIEHH pa3JIeleHUs MOTJIOEHHOTO YTIsIMU KUCI0poJaa

U BCTYIIMBILETO B PEAKIIMIO OKMCIEHUS BIEPBBIE MPEUI0KEHO HOBOE TIOHATHE «CKOPOCTh
TEIUIOBbIACTIEHUS] COPOEHTA (YIJIsi)».

IIpakTnuyeckas 3Ha4UMMOCTb. [loyyeHHbIE pe3yIbTaThl TO3BOJSAT HAYYHO 00OCHOBATH
PEKOMEHIalli 1O MTPOTHO3Y SHAOTC€HHOMN MOKAapOOMACHOCTH YTOJIbHBIX CKOIIJICHHH.

KuroueBble ciioBa: aocopoyus,; ouggysusa; peakyus, mamemamuyeckoe Mooeauposanue;
Menno6ou 3(pghexm oKucienus; CKOpoCms Menai06blOeNeHUs.

Purpose. To study the kinetics of oxidation heat effect of gas-saturated coal with different grades of
metamorphism following the separation of adsorption kinetics and chemisorption of oxygen.
Methods. Mathematical modeling of oxidation heat effect of gas-saturated coal based on
experimental results of adsorption kinetics and oxygen chemisorption.

Results. The dependence of heat formation rate on the grade of coal metamorphism has been
established for determination of spontaneous ignition temperature of coal with different grades of
metamorphism.

Scientific novelty. The novel term “heat release rate of sorbent (coal)”” has been proposed following
the conducted earlier investigations of heat of the gas-saturated coal oxidation reaction, the study of
separation extent of the oxygen adsorbed by coal and the one entered the oxidation reaction for the
first time.

Practical value. The obtained results will make it possible to substantiate scientifically the
recommendations on prediction the spontaneous fire hazard of coal accumulations.



Keywords: adsorption; diffusion; reaction; mathematical modeling; heat effect of oxidation; heat
release rate.
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PHLEGMATIZING THE FLAMING COMBUSTION IN A MINE WORKING

Heab. OGocHOBaTH TapaMeTPhl MOJaYl TOHKOPACTBUIEHHOW BOABI s (hierMaTHU3alliu 30HbI
IIaMCHHOTI'O T'OPCHUSA U JIMKBUAAIWHU ITOXKapa B TOPHBIX BI)Ipa60TKaX " JPpYyrux NpoTAKCHHBIX
MO/I3EMHBIX 00BEKTaX.

MeTtoabl. AHATUTUYECKUI METO/T UCCIIeI0BAHMSI, BKITIOYAIONIMN aHaIu3 U 0000IIeHIE pe3yJIbTaTOB
BBINIOJIHEHHBIX PAaHEE UCCIIEIOBAHUI; MATEMAaTUUYECKOE MOJEITUPOBAHUE; TEOPETUUECKUE METO/IBI,
OCHOBAaHHbBIE HA 3aKOHAX TEIJIOMAaCCOIIEPEHOCa.

Pesyabrarsl. [loaydeHbl 3aBUCUMOCTH IS ONIPEIAETIEHUS] CKOPOCTH PACIIPOCTPAHEHUS U UTMHBI
30HBI IJITAMEHHOT'O TOPEHMSI B TOPHOM BBIpa0OTKE, BPEMEHU KM3HU KAIUIU U CKOPOCTH FeHepaluu
rapa ¢ y4eToM pa3MepoB Kameilb TOHKOPACIIbUIEHHOU BOJIbl. CpaBHEHUE CKOPOCTEN FeHEPALIHT
rapa ¥ BO3yILIHOTO IMOTOKa B TOPHOM BBIPAOOTKE MO3BOJISIET ONPEAETUTh HEOOXOIUMBII pacxon
rapa B 30HE IJIAMEHHOTO TOPEHMUSL.

Haylmaﬂ HOBU3HA. BnepBHe YCTAHOBJICHBI 3aBUCUMOCTH JJJIMHBI 1 o0BbeEMa 30HBI TOopCHUA OT BUJ1a
roprYero Marepuaia B aBapuitHON BRIpAOOTKE ompeesieH He0OXOAMMBIN pacXo/I mapa,
oOpa3yromierocs B 30He TOpeHUs], Ui (prrerMaTru3aiuy 30Hbl JIAMEHHOTO TOPEHHUS.

IIpakTnyeckas 3HaYMMOCTb. Ha 0CHOBe aHanmM3a pe3yabTaTOB UCCIIEOBAHUS OYAYyT pa3padOTaHbl
TEXHUYCCKUEC Tpe6OBaHI/I$[ K YCTaHOBKC IJId @nerMaT H3allir 30HbI IINTAMCHHOI'O TOPCHUA TIPpHU
MOJ3EMHBIX MOXKapPaAX.

KuroueBble cj10Ba: nodzemusiii nodcap; 30Ha 2opeHus; 30Ha NUPOIU3a, 3asecd; Qreemamuzayus;
MOHKOPACNBLIEHHAA 8004, NAPOBOOAHAS 3a6ecd.

Purpose. To substantiate the parameters of atomized water delivery for phlegmatizing the flaming
combustion area and elimination of a fire in the mine workings and other extensive underground
facilities.

Methods. The analytical method of investigation that includes analysis and generalization of the
previously conducted investigations results; mathematical modeling; theoretical methods based on
the heat and mass transfer laws.



Results. The dependences for determining the rate of spreading and length of the flaming
combustion area in the mine working have been obtained; lifetime of a drop and vapour generation
rate factoring in the size of the atomized water drops. The comparison of the vapour generation rate
and the air flow velocity in the mine working makes it possible to determine the required vapour
consumption in the flaming combustion area.

Scientific novelty. The novel dependences of the length and volume of the combustion area on

a type of flammable material contained in the emergency mine working have been established:;

the required rate of vapour generated in the combustion area has been determined for phlegmatizing
the flaming combustion area.

Practical value. Based on the analysis of the investigation results the engineering specifications on
the installation for phlegmatizing the flaming combustion area in case of the underground fires are
to be developed.

Keywords: underground fire; combustion area; pyrolysis zone; screen; phlegmatizing; atomized
water; vapour water screen.
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OXYGEN FEEDING SYSTEM OF SELF-CONTAINED REGENERATIVE
BREATHING APPARATUS WITH OPTIMUM OXYGEN CONTENT

Heab. Pazpaborars n30MupyrOMINNA pereHepaTUBHBIN PECTUPATOP C ONTUMATBHBIM COJEPKAHUEM
kucioposa (10 60 %) B ra30BO3AYIITHON CMECH JIJIsl YBEIMUEHUS BPEMEHH 3aIIUTHOTO JICHUCTBUSI.
Metoabl. DKCIIEpUMEHTATbHBIC U AHATUTHYECKUE METO/IBI UCCIIEIOBAHUIN TMHAMUKU MTOTOKOB
Ta30BO3IYIIHON CMECH MPH PA3TNIHBIX KOHCTPYKTUBHBIX H3MEHEHHSX U30JIUPYIOIMINX
pEereHepaTuBHBIX PECITUPATOPOB.

Pe3yabTaThl. PazpaboTansl (yHKIIMOHATLHBIC CXEMBI PECITUPATOpPa C apauIeTbHBIM

Y TIOCTIEIOBATEBHBIM PACIIOIOKEHUEM PETEHEPATUBHOTO U MOTJIOTUTEIHHOTO MATPOHOB,
MIPOBEJICHBI YKCITEPUMEHTAILHBIC UCCIICIOBAHMS H3MEHEHHSI ITOTOKOB B BO3JTyXOBOJIHOM CHCTEME Ha
JTMHAMHYECKON YCTaHOBKE C «UCKYCCTBEHHBIMU JISTKUMMY. [Ipeanokena GyHKIIMOHATbHAS cXeMa
pecnpaTopa ¢ mapaieIbHBIM U ITOCIIeIOBATEIILHBIM PACIIOIOKEHUEM PEreHePaTHBHOTO

Y TIOTJIOTUTENILHOTO MATPOHOB U KJIAaHOM TepenycKa, YTO MO3BOJIMIIO YBEIHUUUTE BPEMsI
3alIUTHOIO JIUCTBUS anmnapara.

Hayunasi HoBu3Ha. Ha ocHOBaHWU pe3yIbTaTOB CPABHUTEIBHBIX UCCIEAOBAHNUN (DYHKIIMOHATBLHBIX
CXEM pecnupaTopa ¢ napajjiesIbHbIM U MOCJIeJ0BATEIbHBIM PACTIONOKEHHEM PEreHEPATUBHOTO



Y TIOTJIOTUTENILHOTO MTAaTPOHOB BIIEPBBIE Pa3paboTaHa KOHCTPYKLHUS pecnupaTopa ¢ KianaHoM
nepenycka Juisi '3MEHEHHUsI TOTOKOB ra30BO3/IyIIIHOM CMECH B BO3/IyXOBOJIHOM CUCTEME
pecnupaTopa IpOHOPIHOHATIBHO CONEPKAHUIO KHCIOPO/Ia.

IpakTHYeckasi 3HAUMMOCTD. BhINOTHEHHBIE HCCIIEIOBAHUS [TO3BOJISIIOT ONPEACIIUTD
HaIpaBJIEHUs] COBEPIICHCTBOBAHUS KOHCTPYKIIUU PET€HEPATUBHOTO PECIUPATOPA C ONTUMAIBHBIM
coJiepKaHUEM KHCIIOPOJIa U YCTPAHUTh HEJJOCTATKU B KOHCTPYKILIMU PECIIUpaTopa.

KuroueBble cji0Ba: OvbixamenvbHulll annapam, pecnupamop, XUmMuiecku c8s3aHHblll KUCI0POoO,
HaONnepoKcuo Kanus; XuMuieckuil No21omumeinsb U36eCmMKO8blil.

Purpose. Investigation of microclimate of inhaled air in the regenerative breathing apparatuses for
accelerating the protective power time.

Methods. Experimental and analytical methods of investigations of dynamics of gas-air mix
streams during various constructive changes in self-contained regenerative breathing apparatuses.
Results. The functional circuits of a breathing apparatus with parallel and sequential layout of
regenerative and absorbing cartridges have been designed, the experimental investigations of
changing the streams in the air system have been conducted on the “iron lungs” dynamic
installation. The functional circuit of the breathing apparatus with parallel and sequential layout of
the regenerative and absorbing cartridges and bypass valve has been proposed which will allow
accelerating the apparatus protective power time.

Scientific novelty. Based on the results of the comparative investigations of the functional circuits
of the breathing apparatus with parallel and sequential layout of the regenerative and absorbing
cartridges the novel construction of the breathing apparatus with bypass valve for changing gas-air
mix streams in the air system of the breathing apparatus proportionally to oxygen content has been
developed.

Practical value. The conducted investigations permit to determine directions for improving the
construction of the regenerative breathing apparatus with optimum oxygen content and to eliminate
shortcomings in the breathing apparatus construction.

Keywords: breathing apparatus; respirator; chemical oxygen; potassium superoxide; chemical
lime absorbent.
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SPECIFIED MATHEMATICAL MODEL OF HEAT EXCHANGE

PROCESSES IN RESCUERS’ HEAT PROTECTIVE CLOTHING

Heab. YcTaHOBUTH 3aKOHOMEPHOCTH HECTALIMOHAPHBIX TEINIOOOMEHHBIX MPOLIECCOB

B IIPOTUBOTEINIOBOM OZIEXKE CrIacaTeIel ¢ YIyUIIeHHBIMU IapaMeTpaMy aKKyMyJIITOpa X0JI0/1a
JJI1 OCHKKW BPEMCHU 3allIUTHOI'O )Iel\/’ICTBI/IfL

MeTtoasbl. TeopeTnueckue ncciie0BaHUs TEIUIO0OMEHHBIX POLECCOB, MPOXOIALINX B
IIPOTHBOTEIIOBOM OZIEK/E CracaTelie, ¢ y4eTOM HOBBIX IapaMeTPOB aKKyMyJIATOpa X0JI0/1a.



Pesyabrarhl. [lonydeHsl 3aBUCUMOCTH TUHAMUKU TEMIIEPAaTyphbl B HOBOM aKKyMYJISITOpE X0JI0Aa
(AX-5) 1 TOAKOCTIOMHOM IIPOCTPAHCTBE J0 U MOCJIE TassHUS B HEM JIbJIa, YBEJIUYEHO BpeMs
3alUTHOIO JIEHCTBUS B IPOTUBOTEIIIOBOM KocTioMe ropHocnacareneid TK-60M nHa 33 %,

B KOCTIOME IIO’KapHbIX-criacaTeleil B 2,4 pasa.

Hayunas HoBu3Ha. Brieprie pazpaboTana MareMaTudeckasi MOJIE/Ib HeCTal[MOHAPHBIX
TETIO0OMEHHBIX MPOLIECCOB B CUCTEME «OKPYIKaloIIasi Cpeaa — MPOTUBOTEIUIOBOM KOCTIOM —
4enoBeK — pusudeckas Harpy3ka» ¢ AX-5, yyuThIBaoIas TEMIEpaTypy OKpYy>KaroIlel Cpebl,
TeTIO(PU3NUECKUE XapaKTEPUCTHKH CJIOEB U reOMEeTpruiecKue napamerpsl ooomnouku AX, da3zoBoe
MpeBpalieHue Xiagarenra (JibJia B BOJy) U AaJIbHEHIIHI ero Terioo0MeH, 3Hepro3aTrparhbl
YeJI0BEKa U OTHOILIEHHUE TUIOIIA 1, 3aHUMAEMON aKKyMYJIITOPAMHU X0JI0/1a, K IIOIA’
MOJIKOCTIOMHOT'O TIPOCTPAHCTBA. DTO MO3BOJIUT UCIOJIB30BaTh MUHUMAaIbHOE KoJau4ecTBO AX-5
IIPY 33/1aHHOM JIOIIyCTUMOM BPEMEHU pabOThI criacaTelleH.

IIpakTnyeckasi 3HAYMMOCTb. Pe3ynbTaThl Hccae10BaHUN YYTEHBI IPU YCOBEPIICHCTBOBAHUU
TEXHUYECKUX XapaKTEPUCTHK MPOTUBOTEIUIOBBIX CPENICTB, oOecneuaT 0€30MacHOCTh criacaTenei,
MO3BOJISIT COKPATUTh BPEMsI BeJIeHUs pabOT B SKCTPEMAIbHBIX MUKPOKIMMATUYECKUX YCIOBHUSX.
KuroueBble ciioBa: cnacamens, npomugomennosas 00excod;, memnepamypd, akKymyasamop
X0100a, menyio0OMeHHble NPOYeccyl,; 3auumuoe oelcmsue; n0000eNCHoe NPOCMPAHCMEBO.

Purpose. To establish regularities of the transient heat exchange processes in the rescuers’ heat
protective clothing with improved parameters of a cold accumulator for assessment of the protective
power time.

Methods. Theoretical investigations of the heat exchange processes proceeding in the rescuers’ heat
protective clothing factoring in the new parameters of the cold accumulator.

Results. The dependences of the temperature dynamics in the new cold accumulator (AX-5) and the
under-suit space before and after ice melting in it have been derived, the protective power time has
been increased for the TK-60M mine-rescuer’s heat protective suit by 33 per cent and 2.4-fold for
the fire-fighters’ suit.

Scientific novelty. The novel mathematical model of the transient heat exchange processes in the
“environment — heat protective suit — human — physical load” system with the AX-5 cold
accumulator has been developed factoring in the ambient temperature, thermal and physical
characteristics of layers and geometrical parameters of the AX cold accumulator membrane, phase
change of heat-removing agent (ice into water) and its further heat exchange, human energy
expenditures and relation of cold accumulators surface to the under-suit space surface. It will permit
to utilize the minimum number of the AX-5 cold accumulators within the predetermined allowable
operation time of the rescuers.

Practical value. The results of the investigations have been taken into account during improvement
of technical characteristics of the heat protective means, they will ensure safety of the rescuers,
permit to reduce the time of conducting the operations in the extreme microclimate conditions.
Keywords: rescuer; heat protective clothing; temperature; cold accumulator; heat exchange
processes; protective action; under-the-suit space.
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INVESTIGATION OF HYDRAULIC PARAMETERS OF CENTRIFUGAL
PUMPS WITH PARALLEL CONNECTION DIAGRAM

]_[e.m,. yCTaHOBI/ITL AHAJIUTUYCCKUC SaKOHOMepHOCTI/I JJIs OHpCI[eJIeHI/ISI I‘I/II[paBJII/I‘-IeCKI/IX
rapaMeTPOB CETH MPOTHUBOIIOKAPHOTO TPYOOTPOBOIA MPHU MOAKITIOUYEHUHN IIEHTPOOSIKHBIX HACOCOB
110 IApAJICJIBHOU CXEME.

MeToabl. AHATUTUYECKHUE UCCIICOBAHUS THAPABINYECKUX MTPOIIECCOB MPHU MOAKIIOUYECHUN
IIEHTPOOEIKHBIX HACOCOB TIO MaPAJUICITLHON CXEME.

Pe3yabTarthl. [lonydeHo penieHne cCucTeMbl XapaKTEPUCTHIECKUX YPABHEHUH CETH
TPYyOOIPOBOJIOB M IIEHTPOOEIKHBIX HACOCOB.

HayuyHnasi HoBH3HA. BriepBbie yCTaHOBJIEHA 3aBUCUMOCTD PacxXojia ¥ Haropa BObI OT YIEIbHOTO
COIIPOTHBIICHUS U JJTUHBI TPYOOIIPOBO/IA NP MOAKIIOYSHUN IIEHTPOOEIKHBIX HACOCOB I10
MapajuieJIbHON CXeMe Il HACOCOB, UMEIOIIMX Pa3JIMYHbIC TEXHUUYECKUE XapaKTEPUCTUKH

M HE3aBHCUMO OT MX KOJHUYECTBA.

IIpakTHYecKkasi 3HAYMMOCTbD. [loTydeHHbBIE pe3yJIbTaThl TO3BOJISIOT ONPEACTUTh A3(Hh(PEKTUBHOCTD
MOAKITIOUEHUS IEHTPOOEIKHBIX HACOCOB TI0 MapaJuIeIbHON CXEME.

KJI]O‘IEBLIG cJIoBa: L]eHmp06€JfCHbl€ HAcocwol, napajijlejlbHas cxema, nodm;oquue;
Xapakmepucmuka cemu,; paboyas mouka.

Purpose. To establish analytical regularities for determination of hydraulic parameters of the fire
pipeline network in course of the parallel connection of the centrifugal pumps.

Methods. Analytical investigations of hydraulic processes in course of the parallel connection

of the centrifugal pumps.

Results. The characteristic equations system solution has been obtained for the network of pipe-
lines and centrifugal pumps.

Scientific novelty. The novel dependence of water discharge and pressure on the pipe-line specific
resistivity and length has been established in course of connecting the centrifugal pumps according
to the parallel diagram with various number of pumps with different technical characteristics.
Practical value. The obtained results make it possible to determine the effectiveness of centrifugal
pumps connection according to the parallel diagram.

Keywords: centrifugal pumps; parallel diagram; connection; network characteristic; operation
point.
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SPECIFICS OF TECHNICAL RISK ESTIMATION

AT COAL PREPARATION PLANTS



Iean. PazpaboTaTh METOIUKY OIEHKH TEXHUYECKOTO PUCKA YPE3BBIYANHBIX CUTYAITHi

Y MEpOIIPHSTHUS, HAIIPABJICHHBIC HA CHIYKEHHE PUCKA 0TKAa30B TEXHOJOTHYECKOTO 000y I0BaHHS
JUISL IPAKTUYECKOT0 MPUMEHEHUS HHKEHEPHO-TEXHUUYECKUM IIEPCOHATIOM yTienepepadaThiBaIOIINUX
HPEATPUITHI.

Mertoabl. Vcronb30BaH BEpOSITHOCTHBIA METO/T OLIEHKH PUCKOB YpEe3BbIYalHbIX CUTYaLUH AJIs
BbIOOpA ONTHUMAJIBHBIX TEXHUYECKUX PEIICHHU O CHIDKEHHIO PHCKA YPE3BBIYAHBIX CUTYaLIUN
Ha TIPOMBILUICHHBIX 00BEKTaX YroJIbHOW OTPaciii, OCHOBAHHBINM HA CTATUCTUYECKUX JAHHBIX

0 HA/IGKHOCTH PabOTHI TEXHOJIOTHIECKOTO 000y IOBaHHUS.

Pesyabrarbl. PazpaboTanbl MeponpusaTus AJis CHIDKEHUS TEXHUUYECKOTO PUCKA YPe3BhIYAHBIX
CUTYyalMii Ha yrienepepadbaThIBAIONINX TPEATPUATHSIX.

Hayunasi HoBu3Ha. BriepBbie npeasioskeHbl MEpOTIPUSATHUS, HAIPABICHHbIC HA CHUKEHHE PUCKa
OTKa30B TEXHOJOTHYECKOT0 000PYI0BAHUS yIIlenepepadaTbIBalOIIUX MPEIIPUATHI Ha OCHOBE
OLICHKH TEXHHUYECKHUX PUCKOB YPE3BBIYANHBIX CUTYAIIHA.

IIpakTnyeckas 3HAYMMOCTb. OIIEHKA TEXHUYECKOTO PUCKA II03BOJIIET YMEHBUIUTh BEPOSITHOCTh
BO3HHUKHOBEHHUS YPE3BBIYANHBIX CUTYAIIM Ha yrienepepadaThlBalOMIUX MPEANPUATUAX 32 CUET
pa3paboTKX U BHEIPEHUSI MEPOIIPUATHH, HAIIPABJICHHBIX HAa CHIDKEHHE KOJIMYECTBA OTKA30B
TEXHOJIOTHYECKOr0 000pyA0BaHUS.

KuroueBble ciioBa: mexnuueckutl puck, yeinenepepabamvleaioujue npeonpusimus; 4pe3ebluatinas
cumyayus; maxcecms NOC1e0CMeEUll; 6epOSIMHOCMb, OYEHKA PUCKA, CHUINCEHUE PUCKA.

Purpose. To develop a methodology for assessing the technical risk of emergencies and measures
aimed at reducing the risk of technological equipment failure for practical application by the
engineering and technical personnel of the coal preparation plants.

Methods. A probability method has been applied for assessing the emergency risks in order to
select the optimal technical solutions for their reduction at the industrial facilities of the coal
industry; the method is based on the statistical data on dependability of the technological equipment
operation.

Results. The measures have been developed for reducing the technical risk of emergencies at the
coal preparation plants.

Scientific novelty. For the first time ever the measures aimed to reduce the risk of the technological
equipment failures at the coal preparation plants have been proposed on the basis of the emergency
technical risks assessment.

Practical value. The assessment of the technical risk allows reducing the probability of emergency
situations occurrence at the coal preparation plants due to the development and implementation of
measures aimed at minimizing the number of the technological equipment failures.

Keywords: technical risk; coal preparation plants; emergency situation; severity of consequences;
probability; risk assessment; risk reduction.



