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FUZZY MATHEMATICS METHODS IN VALIDATION OF NOMENCLATURE

OF WATER DRAFTING TOOLS

Heab. MeTtogamu HEUeTKOW MaTeMaTHKH MOATBEPAMTH 0OOCHOBAHHOCTH BBHIOOpAa HOMEHKIIATYPHI
cpeactB  3abopa BOIBI M3 MOKapHO-OPOCHUTEIBHOTO  TpyOOmpoBOAa sl  MOBBIIICHUS
3¢ (HEeKTHBHOCTH TOPHOCTIACATEIIHHBIX PadoT.

Metoabl. NHopmanMoHHBIE UCCIEOBAHHUS W PACYCTHO-aHAIUTUYECKHE METOJbl HEYETKOM
MaTEeMaTHKH.

Pesyabrarsl. [loigydeHsl arperupoBaHHbIe BBIPaKEHHUS Ha OCHOBE aJAUTUBHON CBEPTKH HEYETKHX
B3BEIICHHBIX KPUTEPUEB JJISI OLIEHKHM 3HAYMMOCTH IPH BBIOOPE HOMEHKIATYPHI CpeAcTB 3abopa
BOJIbI U3 MTOKaPHO-OPOCUTEIHHOTO TPYOOIIPOBO/IA.

Hayuynass HoBu3Ha. IIpelyiokeH CHUCTEMHBIM IOAXOJ, YYMTHIBAIOIIMN KOJWYECTBEHHBIE,
KayeCTBEHHbIE U TPYAHOM3MEPUMBIE TapaMeTPhl U UCIIONb3YIOIINNA METObI HEYETKON MaTeMaTHUKH,
JUIsi 0OOCHOBaHMSI BBIOOpAa HOMEHKJIATYPBhI CPEACTB 3a00opa BOJBI U3 TOKAPHO-OPOCUTEIHHOTO
TpyOonpoBoja. BriepBbie MpoBeeHbl YUCIEHHBIE pacyeThl METOJaMU HEYETKOM MaTeMaTHKHU JUis
orpezieNieHus! CTeeHH 000CHOBAHHOCTH BbIOOpa cpecTB 3a00pa BOBI.

IIpakTnyeckasi 3HAYUMOCTb. [Ipe/UioskeHHBIN MHCTpYMEHTapHil Ha 0a3e CUCTEMHOro MOAXO0Ja
Y METOJIOB HEYETKOW MaTeMAaTHK{ TOBBIIMIAET CTENEHh O0OOCHOBAHHOCTH BBIOOpPa HOMEHKIIATYPHI
CpeacTB 3a00pa BOJIbL, UTO JIeTIAeT rOpHOCTacaTeNbHbIe padoThl Oosee 3G EeKTUBHBIMU.

KuroueBble cioBa: nomenxknamypa,; cpedcmea 3a60pa 600vl,; Kpumepuu, Heuemxkas Mamemamuxda,
gecosvie Koappuyuenmol; A0OUMUBHAS C8ePMKA.

Purpose. Applying the fuzzy mathematics methods to confirm the validity of selected nomenclature
of appliance for drafting water from firefighting-sprinkler pipeline in order to improve efficiency
of mine-rescue operations.

Methods. Research of information and analytical and computational methods of fuzzy
mathematics.

Scientific novelty. The integrated approach to validation of the nomenclature of appliance for
drafting water from firefighting-sprinkler pipeline has been proposed; it takes into account the
quantitative, qualitative and hard to measure parameters and applies methods of fuzzy mathematics.
For the first time ever the fuzzy mathematics methods have been applied to calculate the validity
level of the water draft appliance nomenclature selection.
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Scientific novelty. The integrated approach to validation of the nomenclature of appliance for
drafting water from firefighting-sprinkler pipeline has been proposed; it takes into account the
quantitative, qualitative and hard to measure parameters. For the first time ever the fuzzy
mathematics methods have been applied to calculate the validity level of the nomenclature of water
draft appliance.

Practical value. Being based on the integrated approach and fuzzy mathematics methods the
proposed apparatus enhances the validity of selected nomenclature of the water draft set appliance
which makes the mine-rescue operations more effective.

Keywords: nomenclature; water drafting tools; criteria; fuzzy mathematics; weight coefficients;
additive resultant.
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FORECASTING AND ELIMINATION OF METHANE LAYER ACCUMULATIONS
IN COAL MINES

Hean. Pa3zpaborarh MeToA MPOTrHO3a M CIOCOOBI JUKBUIAIMU CIIOEBBIX CKOIUICHUN MeTaHa
B TOPHBIX BBIPAOOTKAX YTOJBHBIX MIAXT JUII 0OecriedeHrsi 0€30MacHOCTH Tpy/la IMIaXTEPOB.
Metoasl. cnionb30BaH KOMIUIEKCHBINM METOJI UCCIEA0OBAHMS, BKIFOYAIOIIUN aHAIN3 JIUTEPATYPHBIX
HCTOYHUKOB, MPOBEACHUE TEOPETHUECKUX HCCIEAOBAHUN U CPAaBHEHHUE PE3yIbTaTOB C JAHHBIMH,
IMOJIYYCHHBIMU OMIIMPUYCCKHUM IMMIYTEM B IMOA3CMHBIX YCIIOBUAX YTOJbHBIX MIAXT. Brimonaeno
MaTeMaTHYeCKOe MOJICTUPOBAHUE C UCIIOJIb30BaHUEM (PYHIAMEHTAIbHBIX 3aKOHOB MacCOMEepeHoca,
Teopun JuQQepeHInaIbHbIX YpaBHEHUMM M YHCIEHHBIX METOJOB MX pELIEHHUS, METOJ0B
MaTeMaTHYeCKON CTaTUCTUKHU U 00paObOTKU pe3yabTaTOB UCCIIEIOBAaHUM.

PesyabTarthl. Pazpaborana maremaTrueckass MOJENb IMPOIECca CIOEBOTO 3ara3oBaHHs METaHOM
TOPHBIX BBIPAOOTOK W MpeanokeHbl d(h(EeKTHUBHBIE CIMOCOOBI JMKBUIAIMH CIOEBBIX CKOIJICHHMA
MECTAaHa B IIaxTax.

Hayuynasi HOBH3HA. YCTaHOBIIEHBI 3aBHCHUMOCTH TIPOIlECCa CIOEBOTO 3ara3oBaHUs METaHOM
TOpPHBIX BBIpa6OTOK, KOTOPBIC OTIMYAKOTCA OT U3BCCTHBIX TEM, YTO YUTCHO COBOKYITHOC BJIUMAHUC
TOPHOTEXHUYECKUX [apaMeTpPOB, XapaKTEPU3YIOUIUX TE€OMETPUUYECKHE pa3Mephbl BBIPAOOTKH,
YCiioBUdA €€ IIPOBETPUBAHMA, )Ie6I/IT N KHUHEMATHUYCCKUC XAPaKTCPHUCTUKHU MCTaHA, HAINYNC
HMCTOYHUKOB Ta30BbIIeNeHHs. Ha ocHOBaHMM 3aBUCHMOCTEH pa3paboTaH METO]I MPOTHO3a CIO0EBOTO
3ara3OBaHUs BI)Ipa6OTOK maxT, OpCACICHUA JJIMHBI U TOJTIIMHBI MCTAHOBBIX CJIOCB.
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IIpakTHyeckasi 3HAYMMOCTb. [IpuMeHeHHE pa3IUYHBIX CIIOCOOOB OOpPHOBI CO  CIIOEBBHIMHU
CKOIUICHMSIMA METaHa B BBIPA0OTKAax IO3BOJHT TOBBICUTH O€30MACHOCTH Tpy[a LIAXTEPOB IPU
BE/ICHUH TOPHBIX padOT Ha COMPSHKEHUSIX OYHUCTHBIX 3200€B C BEHTUJISIIMOHHBIMH IITPEKAMHU M B HUX.
[TpemnoskeHHBII METOI IPOTHO3a I'a30BOM 0OCTAHOBKU M CHIOCOOBI JIMKBU/IAIMHU CJIOCBBIX CKOIUICHUH
MOTYT OBITh HCIIOJIB30BaHBl MPH pa3pabOTKe HOPMATUBHBIX M METOAMYECKUX JIOKYMEHTOB
B YTOJIbHOW IIPOMBIIUICHHOCTH.

KnioueBble ¢10Ba: yeonbHas waxma; 2opras 6blpabomKa; aspo2aso0uHamuKrd; npocHO3 ClOegblxX
CKONJIeHUl Memana, TUKeUOayusi MemaHo8uIx coes; 6e30nacHocms mpyod Waxmepos.

Purpose. To develop the method of forecasting and techniques for elimination of layer methane
accumulations in mine workings of coal mines in order to provide occupational safety of miners.
Methods. There has been applied an integrated method of investigation consisted of literature
sources analysis, theoretical investigations and comparison of results with data obtained empirically
in the underground conditions of the coal mines. The mathematical modeling has been fulfilled
applying the fundamental laws of mass transfer, theory of differential equations and numerical
methods of their solution, mathematical statistics methods for processing the results of the
investigations.

Results. The mathematical model has been elaborated showing methane layered yields in the mine
workings and the effective methods for eliminating the strata methane accumulations in mines have
been proposed.

Scientific novelty. There have been established the relations of the excessive methane layered
yields in the mine workings which differ from the known ones by factoring in the cumulative
influence of the mining parameters defining the size dimensions of the mine working, its ventilation
conditions, yield and kinematic characteristics of methane, acting sources of gas discharge. The
method for forecasting the strata gas yields in the mine workings and measuring length and width of
the methane layers has been developed based on the relations.

Practical value. Application of the various methods for eliminating the layered methane
accumulations in the mine workings will make it possible to improve occupational safety of miners
conducting mining works at the junction of breakage faces with return airways and inside them. The
proposed method of forecasting the gas levels content and techniques of eliminating the layered
accumulations may be utilized in elaboration of regulatory documents and guidelines for the coal
mining industry.

Keywords: coal mine; mine working; aerogasdynamics; strata methane accumulations
forecasting; elimination of methane layers; occupational safety of miners.
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DYNAMICS OF OXYGEN ADSORPTION BY COAL IN GEOLOGICAL DISTURBANCE
ZONES AND COAL SPONTANEOUS HEATING TEMPERATURE

Heab. VMccnenoBath KMHETUKY W AMHAMHUKY aICOPOIMH KUCIOPOJa Ta30HACBHIIEHHBIMU YIIISIMU
B 30HAaX €0JIOTUYECKUX HAPYIICHUH I IPOrHO3UPOBAHUS CAMOHAIPEBAHUS YIJISL.

Metoabl. DKCIEpUMEHTAIbHBIE HCCIEIOBAaHUS KUHETUKH W JMHAMUKUA aJICOPOIMH KHCIOpOaa
ra30HACHIIIEHHBIMU YITISIMU M (DEHOJIOTHUYECKUI METO/] pacueTa mapaMeTpoB 3TOro mpoliecca.
PesyabraThl. lccnenoBanbl KMHETHYECKHWE KpHUBBIE aAcOpOLMHM U XEeMOCOPOLMU KHUCIOpOoJa
ra30HACHILIEHHBIMU YIJIAIMH, pAacCUMTaHbl IApaMeTpbl HUX HUZKOTEMIIEPATYPHOTO OKHUCIICHUS.
C UCTIONB30BAHMEM METOJA BBIUMCICHUN CKOPOCTHU TEIUIOBBIIEICHUS YCTAHOBIIEHBI BO3MOXKHBIE
TEMIEPATypPhl B YTOJIbHOM CKOIUIEHUH IIPU Pa3HbIX €r0 T€OMETPUUYECKUX ITapaMeTpax.

Hayuynas HoBu3Ha. [IpennoxxeH MeTo ONpeneseHus] TEMIEPATYP CAMOHAarpeBaHUsl B YrOJIbHOM
CKOIIJICHUH C YYETOM €ro pa3Mepa Ha OCHOBE JAHHBIX O KMHETHUKE aJICOPOLMU YIIsMHU KHCIOpOoJa
U CKOPOCTH TEIIOBBIACIICHHUS.

IIpakTnyeckass 3HaYMMOCTb. [IpoBeneHHbIE HCCIENOBaHUS IO3BOJSIOT  CIPOTHO3UPOBATH
CaMOHarpeBaHMe yIJid C y4E€TOM pa3Mepa €ro MoTepb B 30HE T€0JIOTMYECKOT0 HApYILIEHUS.
KuroueBble cii0Ba: adcopbyusi;, KuHemuka, HU3KOmeMnepamypHoe OKUcleHue; memnepamypa
Yens, camoHazpesanue yes.

Purpose. To investigate the kinetics and dynamics of adsorption of oxygen by gas-saturated coal in
geological disturbance zones in order to predict the spontaneous heating of coal.

Methods. Experimental investigations of kinetics and dynamics of oxygen adsorption by the gas-
saturated coal and phenological method for calculating the parameters of this process.

Results. The kinetic curves of adsorption and chemisorption of oxygen by the gas-saturated coal
have been investigated, the parameters of their low-temperature oxidation have been calculated.
Applying the method for calculating the heat emission rate the possible temperatures in coal
accumulation have been determined factoring in the various geometrical parameters.

Scientific novelty. The method for determination of the spontaneous heating temperatures in the
coal accumulation taking into account its dimensions based on data of the kinetics of oxygen
adsorption by coal and the heat emission rate has been presented.

Practical value. The conducted investigations enable predicting the risk of spontaneous heating
of coal factoring in the amount of its losses in the zone of geological disturbances.

Keywords: adsorption; kinetics; low-temperature oxidation; coal temperature; coal spontaneous
heating.
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EFFECT OF WATER SCREEN DROPLETS MOTION DIRECTION

ON EFFECTIVENESS OF UNDERGROUND FIRES CONTAINMENT




Hesab. YcTaHOBUTH 3aBUCUMOCTH JAJIbHOCTH NOJAYd BOISHOM 3aBEChl OT HANpaBJICHUS IMOTOKOB
MOXAPHBIX T'a30B U CKOPOCTH HMCHAPEHUS Kamelb JJIs MOBBIIICHUS 3(dekTHBHOCTH JTOKann3anum
MOJI3EMHBIX TT0>KaPOB.

Metoabl.  Teopernueckuii  aHamm3, NPUONMKEHHOE  AHATUTUYECKOE  MHTEIPHPOBAHHE
Qg QepeHIranbHbIX yPaBHEHUH.

Pe3yibTaThl. YCTaHOBICHAa 3aBUCHMOCTH JANBbHOCTH II0JIa4M BOJSHOM 3aBECHl OT CKOPOCTH
MCTIapEHHS KalleJlb U HAalpaBJICHHsI TIOTOKOB MOXKapPHBIX T'a30B B TOPHOW BRIpaOOTKeE.

Hayuynasi HoBU3HA. BriepBble moka3aHo, YTO CKOPOCTh MCHApPEHHUsS Kalelb, HAaIpaBJICHHE MOTOKA
MOKapHBIX TA30B CYIIECTBEHHO BIIUAIOT HA JATbHOCTH MOJIaYH BOJSIHOW 3aBECHI.

IIpakTHyeckasi 3HauMMocThb. HampaBienue Qakena 3aBechl IO IOTOKY ITOKapHBIX Ta30B
NOBBIIACT 3()(HEKTUBHOCTH JIOKAIN3ALUH TTO/I36MHBIX IT0KaPOB.

KnioueBsle cii0Ba: danbHocmu nodauu 800AHOU 3A6echl;, CKOPOCHb UCNAPEHUS, NOMOK NONCAPHBIX
2a3068, HaNpasieHue 3a6echl; NOKANU3AYUS HOOZEMHBIX NONHCAPOS.

Purpose. To determine the dependence of the water screen delivery distance on the direction of fire
gases flow and the rate of droplets evaporation in order to improve the effectiveness of underground
fires containment.

Methods. Theoretical analysis, approximate analytical integration of differential equations.

Results. The dependence of the water screen delivery distance on the droplets evaporation rate and
the fire gasses flow direction in a mine working has been established.

Scientific novelty. For the first time it has been demonstrated that the droplets evaporation rate and
the fire gases flow direction both significantly affect the water screen delivery distance.

Practical value. The direction of protective screen discharge lengthwise the fire gases flow
improves the effectiveness of underground fires containment.

Keywords: water screen delivery distance; evaporation rate; fire gases flow; screen orientation;
underground fires containment.
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DETERMINATION OF SPONTANEOUS COMBUSTION TEMPERATURE OF COAL
ACCUMULATIONS IN MINES

Heab. Pa3paborate MeTOA ONpEAENCHUS TEMIIEpaTyphl YrOJBHBIX CKOIUIGHHH C MOMEHTa
CaMOBO3rOpaHMs, yYUTHIBas HUX T'COMETPUYECKHE MapaMerpbl, uiss obecredeHus 0e30MacHOCTH
pabor.
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Metoabl. DKCIEpUMEHTAIbHBIE MCCIENOBAHUS KHHETHYECKMX MapaMETPOB OKHCIEHUS Yrien
KHCJIOPOJIOM BO3/yXa M AaHAJIUTHYECKUN pacdeT OKHUJIaeMOM TEeMIIepaTypbl CAMOBO3TOpaHUs YIJIS
Ha OCHOBE TEIJIOBOTO OaiaHca.

PesyabraThl.  MccrnenoBanbl — mapaMeTpsl  aacopOuMM M XEMOCOpOIMH  KHUCIOpoJa
ra30HACHIEHHBIMU YIJIAMU, ONPEIENICHbl IMapaMeTpbl HU3KOTEMIIEPATypHOIO OKHCIEHUS YTl B
30HAX Fe0JIOTMYECKUX HAPYIIEHUW. Y CTAaHOBJIEHA 3aBUCUMOCTD ISl IPOIHO3UPOBAHMS OXKUAAEMOU
TEMIEPATypPhl B YTOJIbHOM CKOIUIEHUH Pa3IMUHBIX pa3MEpOB.

Hayuynas HoBu3Ha. [lonydyeHHass aHaIMTHYECKAs! 3aBUCUMOCTbD 103BOJIIET MCCIIEOBATh TUHAMUKY
TEMIEPATyp CAaMOHArpeBaHus YIJisd, MPOLECC PEAKIUY OKUCIIEHHS U TEIUIOOTIa4H B OKPYKAIOLLYIO
Cpely C y4eTOM pa3MePOB CKOIUICHHUS.

IIpakTuyeckass 3HAYUMOCTBh. Pa3paboTaHHBIA METOJ IMO3BOJSET OO0ECleYnTh Oe30MacHbIe
yCIOBUSI pa3pabOTKU MJIACTOB C Pa3IMYHBIMH T'€OJIOTMUYECKUMU HApYIICHUSMU U TPEIyNPEeKIaTh
CaMOBO3TOPaHUE B YIOJbHBIX CKOIUICHUSX.

KitoueBble c¢jI0Ba: camososzopaHue; menyosvloeieHue, Mmenioomoaud, KUHemukd, OUHAMUKA,
memnepamypa, y20abHoe CKONIeHue.

Purpose. To develop a method for determining the coal accumulations temperature since the
moment of their spontaneous combustion factoring in their size-shape factors in order to provide
occupational safety.

Methods. The experimental investigations of the Kinetic parameters of coal oxidation by oxygen
from ambient air and the analytical computation of predicted temperature of coal spontaneous
combustion based on the enthalpy balance equation.

Results. The parameters of adsorption and chemisorption of oxygen by gas-saturated coals have
been investigated; the parameters of low-oxidation of coal in the areas of geological disturbances
have been defined. The dependence for forecasting the predicted temperature in coal accumulation
of various sizes has been established.

Scientific novelty. The derived analytical dependence allows investigation of the coal spontaneous
heating temperatures dynamics, the reaction process of oxidation and heat transfer in the ambient
environment taking account into the size-shape factors of accumulations.

Practical value. The elaborated method makes it possible to provide the safe workplace for
development of the seams with various geological disturbances and to prevent spontaneous
combustion in coal accumulations.

Keywords: spontaneous combustion; heat emission; heat transfer; kinetics; dynamics;
temperature; coal accumulation.
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Heab. Pazpaborate MeToANKY OOHApYXEHHS U MOCIEAYIOmeNd HAeHTU(UKALIUA OCTaTKOB CBETIIBIX
He(PTENPOIYKTOB BO (PparMeHTax, M3BATHIX C MecTa IMOKapa, JJs TOBBIICHHUS JIOCTOBEPHOCTU
oTpeeNieHUs] THUIIMATOPOB TOPEHHUS.

MeTtoasl. MccnenoBanusi ra3oo0pa3HbIX MpoO METOAaMH aKKYMYJISTHBHOH W Ta30’KUAKOCTHOM
xpomatorpaduu. MaTtemaruueckas o00pabOTKa JaHHBIX, OIIGHKAa IOKa3aTelied TOYHOCTU
U3MEPEHUM.

PesyabraTsl. Pazpabotanbl copOeHThl A pabodeil M KOHTPOJIBHOM HACaJOYHBIX KOJOHOK.
DOKCIIepUMEHTAIBHBIM IIYyTeM ONpeAeieHbl Haubojee paluOHAIbHBIE YCIOBUS —pa3[elieHUs
He(TEenpPOAYKTOB: KOJWYECTBO HEIMOJBIKHOM KHUAKOW (a3bl, Temieparypa U AJUHA KOJOHKH,
pacxon ra3a-HOCHTENsS. YCTAHOBIEHBI KPUTEPUU HWIACHTU(DUKAIMH: BpeMs yICpKUBAHUS
IPYNIOBOrO MHKa OEH3WHA, KePOCHHA U JIM3EILHOTO TOIUIMBA, a TaKKe WHAMBUAYAJIbHBIX IHKOB
TOJyOJIa, MAapaKCUioia, OPTOKCWIONA. PaccuMTaHbl pacmIMpeHHass HEONPEACICHHOCTb, IPEAeibl
JIOMYCKaeMOM OTHOCUTEIBHON MOTPEIIHOCTH U3MEPEHUH U OPOr OOHAPYKEHUsI OCTATKOB OEH3HHA,
KEpPOCHHA U IU3ETHHOTO TOIUINBA.

Hayunas HoBu3Ha. BriepBbie pa3paboTana MeToAMKa ra3oXxpomMarorpaduyeckoro oOHapyKeHus 1
UACHTUGUKAIMHA OJM3KUX TI0 YIJIEBOJOPOJHOMY COCTaBYy HE(TEHNPOAYKTOB B BEIIECTBEHHBIX
JI0Ka3aTeNIbCTBAX, M3BIMAEMBIX C MECTa MOXKapa, ¢ MPUMEHEHHEM METO/1a aKKYMYIIATUBHOM Ia30BOi
xpomarorpadumu.

IIpakTnyeckass 3HAYUMOCTD. [J1aBHAS OTIMYUTENbHASS OCOOCHHOCTh METOJUKH — COYETaHHE
Huskoro mopora obmapyxerns (107° r/cm®) ¢ 9KCIpeccHOCTBIO M TIPOCTOTOM HCIIOTHEHHS.
Bricokasi 4yBCTBUTENBHOCTh METOJAa IMO3BOJIMIIA HCKIIOYUTH SKCTPAKIUIO U KOHIICHTPUPOBAHUE
npo6. Vcmonmp3oBaHME KOHTPOJBHOW  KOJOHKHM — TIOBBIIAET  JIOCTOBEPHOCTH  PE3YJbTATOB
uccnenoBanus. OO0iacTe NPUMEHEHUS METOAMKH — [OXAPHO-TEXHHUUYECKHUE MCCIEIOBaHUS
(parMeHTOB, U3BATHIX C MECTA MOXKapa, AJIsl YCTAHOBJICHUS IPUYUH BO3SHUKHOBEHHUS ITOKaPOB.
KitoueBble c¢JI0Ba: akKymMynamuenas xpomamozpaghus, OeH3UuH, OuzeibHoe MONIUBO, KePOCUH,
MemoOUKa 0OHApyHceHUs U UOeHmupuKayuu,; pynnosou nux.

Purpose. To develop a technique for detection and further identification of the light oil products
residues in the fragments collected at a fire scene in order to enhance the accuracy of determination
of the accelerant type.

Methods. Investigations of the gaseous samples applying the methods of accumulative and gas-
liquid chromatography. Mathematical processing of data, assessment of the measurement accuracy
indices.

Results. The sorbents for the test and control tubes have been developed. The most rational
conditions for the separation of oil products have been determined experimentally, i.e. the amount
of stationery liquid phase, the column temperature and length, flow rate of the inert support. The
criteria of the identification have been established for the retaining period of group peak response of
petrol, kerosene and diesel fuel oil as well as for the individual response peaks of toluene,
paraxylene, ortoxylene. The expanded uncertainty, the relative acceptable error limits and the
residue of petrol, kerosene and diesel fuel oil detection threshold have been computed.

Scientific novelty. There has been developed a novel chromatography technique for detection and
identification of the allied hydrocarbonaceous oil products in the pieces of evidence collected at the
fire scene applying the accumulative gas chromatography.

Practical value. The key distinctive feature of the technique is a combination of a low threshold of
detection (10™° g/cm?®) with speed and simplicity of execution. The high sensitivity of the technique
permitted to avoid the extraction and concentration of the samples. The utilization of the control
tube increases the accuracy of the investigation results. The field of application of the technique
includes fire and technical investigations of the fragments collected at the fire scene for
determination of the causes of fires.

Keywords: accumulative chromatography; petrol; diesel fuel oil; kerosene; detection and
identification technique; group peak response.



Onez Kyzomuu Mopo3, kano. mexu. nayk, npog.,; e-mail: okmoroz@rambler.ru

Dedepanvroe  2ocyoapcmeenHoe  Ol00dcemHoe — 00pazoeamenbHoe  VUpPe#COeHUue  8blCUIe2O
00pa308aHUsL

«/loneykuii HAYUOHANLHBIY MEXHUYECKULL YHUBEPCUMEM »

283001, /loneyx, yn. Apmema, 58. Ten.: (+7 856) 301-09-47

Tamvsana Onezoena Mopo3s, nau. omo., e-mail: tatiana.moroz@rambler.ru

L'ocyoapcmeennoe 6100xcemnoe yupexcoenue

«Hayuno-uccneoosamenvcrkuit uncmumym «Pecnupamopy MYC J[HP»

283048, Jloneyxk, yn. Apmema, 157. Ten.: (+7 856) 332-78-43

NCCIEJOBAHUE MEXAHU3MA PAZPYUHIEHUS I'OPHBIX ITIOPO/Q
HEB3PBIBUATBIMHU PA3PYIIAIOHIUMU COCTABAMMU KAK CPEJICTBA
MNOBBINIEHUS BE3OITACHOCTHU MMOJA3EMHbBIX 'OPHBIX PABOT

Oleg Kuzmich Moroz, Cand. Sci. (Tech.), professor; e-mail: okmoroz@rambler.ru

Federal State-Funded Educational Institution of Higher Education

“Donetsk National Technical University”

283001, Donetsk, 58, ulitsa Artyoma. Phone: (+7 856) 301-09-47

Tatyana Olegovna Moroz, head of department; e-mail: tatiana.moroz@rambler.ru

State Budgetary Establishment “The Scientific Research Institute “Respirator”

of the Ministry of the Donetsk People’s Republic for Civil Defence,

Emergencies and Elimination of Consequences of Natural Disasters”

283048, Donetsk, 157, ulitsa Artyoma. Phone: (+7 856) 332-78-36

INVESTIGATION OF MECHANISM OF ROCKS DESTRUCTION BY NON-EXPLOSIVE
DEMOLITION COMPOSITIONS AS A METHOD OF IMPROVEMENT OF THE SAFETY
OF UNDERGROUND MINING WORKS

Heab. YcTaHOBUTH BO3MOXHOCTh IPUMEHEHMSI HEB3PBIBHOI'O CIIOCO0A pa3pyLIEHHsI TOPHBIX TIOPOJ
B YCJIOBUSAX IOA3EMHBIX T'OPHBIX BBIPAOOTOK C Y4YETOM OCOOCHHOCTEH TEIIOBOIO pPEeXHMa IJis
MOBBIIIEHUS] 0€30MTACHOCTH TOA3EMHBIX TOPHBIX padoT.

MeToabl. DKCIEpUMEHTAIbHBIE UCCIIEJOBAHUS HEB3PBIBHOTO CII0c00a pa3pylleHHs] TOPHBIX MOPOJ
B YCIIOBUSIX Kapbepa M B TOJ3€MHBIX TOpPHBIX BBIPAOOTKAX, YCTAHOBJIEHHWE [apaMETPOB
IpeJuIaraeMoro crnocooa.

Pesyabrarsel. [IpuBeneHbl pe3ynbTaThl UCCIEIOBAHUS MEXaHHW3Ma pa3pyLIEHUs MPOYHBIX MOPOJ
HEB3PbIBYATHIMY Pa3pyLIAlONIMMKH COCTaBAMHM W OIBIT WX HCHBITAHUNH B YCIOBUSAX OTKPBITBIX
TOpPHBIX PadOT MpH pa3pylIeHUH HErabapuUTHBIX OJIOKOB T'paHUTA U MOJ3EMHBIX TOPHBIX BBIPAOOTOK
IIPY NMOAPBIBKE NIOPOJI IOYBBI, IPEACTABIECHHBIX IPOYHBIMH [TECYAHUKAMHU.

Hayunas HoBu3Ha. IIpeasioxeH Oe3omacHbI croco® pa3pyllieHHs TOPHBIX MOPOJ B YCIOBHSX
BBIpAaOOTOK C HMCXOJIsIIEeN CTpyeil BO3/yXa, B CTECHEHHBIX YCJIOBUSAX pPabOYero MpOCTpPaHCTBA
BONMM3M pabotatomiero o0OOpyAOBaHUSA, a TakkKe NpPH Pa3pyIIEeHUH TOPOJ, BMEUIAIOIINX
BBIOPOCOOMACHBIE IIIACTHI YISl M TECYaHMKOB. JTOT cnoco0 He TpedyeT OCTaHOBKU paloT
OCHOBHOTO LIMKJIAa U HE OKAa3bIBACT OMACHOIO JIMHAMUYECKOTO BO3JCHCTBHUS Ha OKPY>KAIOLIUI
BbIpAOOTKY TOPHBII MacCHB.

IIpakTnyeckas 3HaumMocThb. lIpeioKeHHBIN CHocoO MOAPHIBKM TMPOYHBIX IOPOJ TOYBHI,
OCHOBAHHBIM Ha €€ HEB3PBIBHOM pa3pyIIEHUH, MOXXET ObITh PEKOMEHIOBAH ISl BHEIPEHUs
B [TOJI3EMHBIX TOPHBIX BBIPA0OTKaxX C MOPOJAMHU IMOYBBL, MMEIOIIMMU MPOYHOCTh HAa OAHOOCHOE
cxkatue 6onee 60 Mlla.

KiroueBble ci10Ba: Heg3pwigHOU Ccnocod paspyulenus 20PHLIX NOPOoO;, NOO3eMHble 2O0pHble
8bIPAOOMKU; 20PHBLE NOPOObL, HEB3PLIGUAMblE PA3PYUAIOWUE COCMABYL, NOOPLIEKA NOYEHL.

Purpose. To verify a possibility of applying a non-explosive method for rocks destruction
in conditions of underground mine workings considering the specifics of thermal environment in
order to improve the safety of underground mining works.
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Methods. Experimental investigations of non-explosive method of rocks destruction in conditions
of strip-pit and in the mine workings; determination of parameters of the proposed method.

Results. The results of the investigation on the mechanism of non-explosive destruction of rocks
have been presented along with the experience of testing the non-explosive destruction
compositions in the conditions of surface mining operations for destructing oversize granite blocks
and in the underground mine workings during ripping the bedrock consisted of solid sandstone.
Scientific novelty. The non-hazardous method of rocks destruction has been proposed for
the following work settings: mine workings with return ventilation stream, constricted work space
within the vicinity of operating equipment, destruction of rocks consisted of explosive coal and
sandstones seams. The method no longer requires halting the main cycle operations and has zero
hazardous dynamics impact on the rock mass enveloping the mine working.

Practical value. The proposed method of solid bedrocks ripping based on its non-explosive
destruction may be recommended for implementation in the underground mine workings containing
the bedrocks with uniaxial compression strength of 60 MPa.

Keywords: non-explosive method of rocks destruction; underground mine workings; rocks; non-
explosive destruction compositions; bedrock ripping.

Bnaoumup Muxaitiosuu Meozayc, nau. omo.; e-mail: vladimir_medgaus@mail.ru;

Pycnan Cepzeesuu Ilnemeneyxuii, cm. nayy. comp.; e-mail: zoloto-russland@yandex.ru;
JT0606b Anexceesna 36opwux, cm. nayy. comp.; e-mail: Izborshik@yandex.ru;

Buxmop Heanoseuu @panues, 6co. unoic.; e-mail: 0szd_niigd_3@mail.ru

T'ocyoapcmeennoe 6100xcemnoe yupexcoenue

«Hayuno-uccneoosamenvcxuti uncmumym «Pecnupamopy MYC J{HP»

283048, Jloneyx, yn. Apmema, 157. Ten.: (+7 856) 332-78-45

HNCCIEJOBAHUE TAPAMETPOB HHAXTHOI'O CAMOCITACATEJIS HICC-11T
Vladimir Mikhaylovich Medgaus, head of department; e-mail: vladimir_medgaus@mail.ru;
Ruslan Sergeyevich Pletenetskiy, senior scientific associate; e-mail: zoloto-russland@yandex.ru;
Lyubov Alekseyevna Zborshchik, senior scientific associate; e-mail: Izborshik@yandex.ru;
Viktor lvanovich Frantsev, principle engineer; e-mail: 0szd_niigd_3@mail.ru

State Budgetary Establishment “The Scientific Research Institute “Respirator”

of the Ministry of the Donetsk People’s Republic for Civil Defence,

Emergencies and Elimination of Consequences of Natural Disasters”

238048, Donetsk, 157, ulitsa Artyoma. Phone: (+7 856) 332-78-45

INVESTIGATION OF THE IICC-1IT1 MINE SELF-RESCUER PARAMETERS

Heab. YcTaHOBUTH M3MEHEHUE TMApaMETPOB CEPHUITHO BBITYCKAEMOTO IIAXTHOTO camocmacaTelis
HICC-1I1, moanexamux o0s3aTeIbHOW  TMPOBEpKE, TMPU  MPOBEACHUU  MEPUOAMUYECKUX
U CepTU(UKAITMOHHBIX HUCHBITAHUN IS TEXHUYECKOTO HAA30pa 3a KauyeCTBOM BBITYCKAeMOM
MPOIYKLIHH.

MeTtoabl. DKCIIEpUMEHTATbHBIE U AHATUTUYECKHE METOIbI UCCIIECOBAHUMN MIAXTHBIX H30JIUPYIOITNX
JIbIXaTEIbHBIX aIllapaToB.

PesyabTaTnl. IlpoBeneHbl JKCIEpUMEHTAIbHBIE MCCIIENOBAHMS IIAXTHBIX camocracaTesien
[ICC-1I1 Ha AMHAMUYECKOM YCTAaHOBKE «HCKYCCTBEHHbIE Jierkue». [lonoxkutenbHbie pe3ynbTaThl
UCIIBITAHUN SIBJISIFOTCSI OCHOBaHUEM JUIsl mpoBeneHus ceptuduxanuu camocmnacateneir [ICC-111
(nn1s nexmapupoBaHMs COOTBETCTBHSI TEXHUUECKUM YCIOBHUSM Ha U3TOTOBIICHUE).

Hayunass HoBu3Ha. lcciemoBaHbl HW3MEHEHHMsI TapaMEeTPOB H3TOTOBJICHHBIX camocmacaTelen
HICC-1IT ans coopa MaccuBa CTATUCTUYECKUX JTaHHBIX.

IlpakTuyeckasi 3HAYUMOCTH. [IpoBeJACHHBIE WCCICAOBAHUS TO3BOJISIIOT KOHTPOJIUPOBATH
KauyeCTBO U3rOTOBJICHMS maxTHOTo camocmacarens IIICC-111.
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KiroueBble cj10Ba: waxmuulii camocnacamens, ObiXamenbHblll annapam, XUMU4ecKu cesa3aHHblll
KUCA0POO, HAONEPOKCUO KAIUsL, HenpueooHas 0l ObIXAHUsL Cpedd, 8pems 3auumHo20 0elcCmausi;
conpomusienue ObIXaHUut, cepmuuKayus.

Purpose. To fixate changes in parameters of the commercial ILICC-1IT mine self-rescuer subjected
to the mandatory check during carrying-out of regularly and certification testing for the
technological supervision of quality control.

Methods. Experimental and analytical methods of investigations of mine self-contained breathing
apparatuses.

Results. The experimental investigations of the ILICC-1IT mine self-rescuers were conducted on the
iron lungs dynamic installation. The positive results of the tests qualify for certification of the
IIICC-1IT self-rescuers (i.e. certification of conformance to the manufacturing specifications).
Scientific novelty. The changes in parameters of the produced IICC-1IT self-rescuers have been
investigated in order to collect statistic data.

Practical value. The conducted investigations allow monitoring of the IIICC-1IT mine self-rescuer
production quality.

Keywords: mine self-rescuer; breathing apparatus; chemical oxygen; potassium superoxide;
irrespirable environment; protective power time; respiratory resistance; certification.
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VALIDATION OF TEMPERATURE PROTECTION PARAMETERS OF MAINS POWER
FILTER CONNECTION TERMINAL

Heab. YcTaHoBneHUE 3aBUCUMOCTH TEMIIEPATyphl MeperpeBaHrs KOHTAKTOB CETEBOro (hUIbTpa OT
KOHCTPYKTUBHBIX M 3JIEKTPHUECKUX MapaMEeTpOB JUIi OOOCHOBAHHS I0KapOOE30IaCHBIX CBOMCTB
€ro 3aIIUTHI.

Metoabl. Teopernueckue OCHOBBI JJIEKTPOTEXHUKM U 3JIEKTPOHUKH, MAaTEMaTHYECKOIO
MOJIETTUPOBAHUS, METO/IbI JTA0OPATOPHBIX UCIIBITAHUN JIJISl TOJIyYEHHUSI 3aBUCUMOCTEN TeMIlepaTyphl
HarpeBa IPOBOJHMKA B MECTE€ KOHTAKTHOI'O COEAMHEHUS OT BPEMEHH, IIEPEXOITHOTO COIIPOTUBIICHHUS
U CHJIBI TOKA.

Pesyabrarel. [lpeanokeHa MaremaTuueckas MOJENb HarpeBa IIPOBOJHUKOB B KOHTAKTHOM
COCIMHEHUHN CETEeBOro (UIIbTPa, YUYUTHIBAIOIIAS €r0 IEPEXOJHOE COIPOTUBICHHE, CUIY TOKa
Harpy3KH, pasMepsl TEIUIOMOABOIAIINX 3JIEMEHTOB U KOA((UIMEHT TEIIOOTAaYH C MOBEPXHOCTU
MIPOBOJHMKA. Y CTAHOBJIEHA 3aBUCUMOCTH KO3(pPHIIMEHTa TEIIO0TJaul C TOBEPXHOCTH MPOBOIHUKA
CeTeBOro (hUIbTPa OT pacCEUBAEMOM MOIIHOCTH HA HEM.

Hayunass HoBuM3Ha. BrepBeie mnpeanokeH yAOOHBIH pacueTHO-IKCIIEPUMEHTAIbHBI METOJ
OIpe/ie/ICHUs] yCTAaHOBUBIIIEHCS TEMIIEpAaTypbl HArpeBaHUsI KOHTAKTHBIX IJIACTHH CETEBOT0O (PUIIbTpa
IpU PA3IUYHBIX COUYETAHHMSIX TOKA HArpy3KH U TMEPEXOJHOTO COMPOTHBICHUS KOHTAKTHOTO
COEIMHEHUSI.

IIpakTnyeckoe 3HavyeHwe. OOOCHOBaHA KpUTHYECKas TemrepaTypa cpabaTbIBaHUS 3alllUThI
ceTeBoro (pUIbTpa OT NEPErpeBaHUs KOHTAKTHOTO COEIMHEHHUs U pa3paboTaHa €ro aJIeKTpudecKas
cXeMa, UCKJII0Yal0Ias BO3TOpaHus MPYU HOMUHAJIbHBIX TOKAX.

KiroueBble ciioBa: cemesoi  uibmp; KOHMAKMHASA — NAACUHA,  PACYEMHBIU  MEmoo,;
Ko3(puyuenm menioomoauu; YCMAHOBUBUIAACS MeMNepamypa; pacceusaemdas MOWHOCIb,
conpomuenenue KOHmaKkma, mepmopeie.

Purpose. Determination of the dependence between overheat temperature on the mains filter
connection terminals and the construction and electrical parameters for validating the fire safe
characteristics of its protection.

Methods. Theoretical principles of electrical engineering and electronics, mathematical modeling,
laboratory-scale testing techniques for establishing the dependences of the conductor heating
temperature at the spot of connection terminal on the period of time, transient resistance and
amperage.

Results. The mathematical model of conductors heating at the mains filter connection terminal has
been proposed factoring in its transient resistance, load amperage, dimensions of the heat supplying
elements and the conductor surface heat transfer coefficient. The dependence of the conductor
surface heat transfer coefficient of the mains filter on the power dissipation on it has been
established.

Scientific novelty. The novel convenient analytical-experimental technique has been proposed for
determining the equilibrium heating temperature of the mains power filter contact plates in different
types of combinations of load current and transient resistance of the connection terminal.

Practical value. The critical temperature triggering the mains filter connection terminal overheat
protection has been validated and the electrical circuit eliminating ignition at nominal currents has
been developed.

Keywords: mains power filters; contact plate; computational method; heat transfer coefficient;
equilibrium temperature; power dissipation; terminal resistance; temperature relay.
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ANALYSIS OF CALCULATION OF NOXIOUS SUBSTANCES DISPERSION
IN THE ATMOSPHERIC BOUNDARY LEVEL

Hean. OOCocHOBaHWE MapaMeTPOB pacyeTa pacCEUMBAHUS 3arps3HSIONIMX BEILIECTB
B IPU3EMHOM cjioe aTMmocdepbl sl (GOPMHPOBAHUS HAayyHO OOOCHOBAHHBIX INPOIHO30B PHUCKA
BO3JICHCTBUS BPEIHBIX (PaKTOPOB OKPYKAIOILEH CPebl HA 3J0POBBE UEIOBEKA.

Metoabl. [Ipu pemieHnr DNOCTaBIEHHBIX 3alad HCIOJIB30BAIM COBPEMEHHBIE METOIbI
HAyYHBIX HCCIICJIOBAaHMIA: aHaMu3, OO0OOIIEHHE W CHUCTEeMAaTH3alisl pacueTOB PACCEHBAHHSA
3arps3HSIONIMX BEIECTB B IPU3EMHOM CJIO€ aTMOC(Ephl Ul IPOBEIEHUS CPABHUTEIBHON OLIEHKU
pHCKa 3arpsiI3HEHUS MTPOAYKTAMH CTOPAHUSI OPraHUYECKOTO TOIUTMBA B KOTEIBHBIX, 000PYIOBaHHBIX
KOTJIAMH Majioi MOILIIHOCTH.

PesyabraTsl. PaccuumTaHo paccerBaHME 3arps3HSIOLIMX BELIECTB B IPU3EMHOM CIIOE
aTMocQepsl Ui IPOBEIECHUS CPAaBHUTEILHON OLIEHKU PUCKA €€ 3arpsA3HEHUs IPOAYKTaMU CTOPaHUs
OpPTaHUYECKOT0 TOIUIMBA B KOTEIBbHBIX, 00opymoBaHHbIX KoTaamu HHUHNCTY-5 u Viessmann
Vitoplex 100 tum PV1.

Hayuynas HoBu3Ha. OOOCHOBaHBI IapaMeTphl pacueTa pacCEeMBaHUs 3arps3HSAIOLINX
BEIIECTB B IPHU3EMHOM CcClloe aTtMoc(epbl, Ha OCHOBE KOTOPBIX pa3pabOTaHbl METOJUYECKHE
MO/IXO0JIbl K TPOBEJCHUIO CPAaBHUTEIbHON OIEHKM CTENEHU PHCKAa SKOJIOTMYECKOTO 3arpsi3HEHUs
aTMoc(epbl IPU IKCIUTyaTal[M KOMMYHAJIBHBIX KOTEJIbHBIX MaJlOW MOILTHOCTH.

IIpakTuyeckas 3HauuMocTb. [lonmydyeHHble pe3ynbTaThl MO3BOJIAT  CYHIECTBEHHO
OTPaHUYUTh 30HY BbIOpOCa BPEIHBIX BEILECTB KOTEIbHBIMH, OOOPYAOBAaHHBIMH KOTJIAMH Majlon
MOIIIHOCTH, U COKPAaTUTh BBIOPOC MAPHUKOBBIX ra30B B aTMOchepy.

KiroueBble cioBa: mennocnabcarowue UCMOYHUKU, KOMENbHble MAIOU MOWHOCMU,
pacceusanue 3a2PAHAIOWUX BEUWECME; PUCK IKOAOSUYECKO20 3A2PAIHEHUs;, NPUSEMHbLU COU
ammocghepul.

Purpose. Validation of parameters of noxious substances dispersion in the atmospheric
boundary level for scientifically grounded forecast of the risk of harmful environmental factors
effecting the human health.

Methods. The contemporary methods of scientific investigations have been applied in
solution of the assigned tasks, i.e. analysis, generalization and systematization of calculations of the
noxious substances dispersion in the atmospheric boundary level for comparative assessment of risk
of pollution by the organic fuel combustion products.

Results. The noxious substances dispersion in the atmospheric boundary level has been
conducted for the comparative assessment of risk of its pollution by combustion products of the
organic fuel in the boiler stations equipped with the HUMCTY-5 and Viessmann Vitoplex 100 type
PV1 boilers.


mailto:tatiana.moroz@rambler.ru
mailto:tatiana.moroz@rambler.ru

Scientific novelty. The calculation parameters for noxious substances dispersion in the
atmospheric boundary level have been validated and taken as a basis for the developed
methodological approaches to conduction of the comparative assessment of the environmental
pollution risk of operating the communal low-capacity boiler stations.

Practical value. The obtained results will permit to limit the area of noxious substances
emissions from the boiler stations equipped with low-capacity boilers significantly and to reduce
the greenhouse gases emissions into the atmosphere.

Keywords: sources of heat supply; low-capacity boiler stations; noxious substances
dispersion; environmental risk; atmospheric boundary level.
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TEIIJIOOEMEHHBIE Y THAPABJIMYECKHUE ITPOIIECCHI B TPOTUBOTEILJIOBOI
OJIEJKJE C CUCTEMOM OXJIAXKJIEHHMS PYK M HOT' CHACATEJISA
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HEAT TRANSFER AND HYDRAULIC PROCESSES

IN HEAT PROTECTIVE WEAR WITH COOLING SYSTEM

FOR RESCUER’S ARMS AND LEGS

Heab. HccnemoBaTh W3MEHEHHWE OCHOBHBIX IOKa3aTelield MPOTHBOTEINIOBOM OJEXKIbI C HOBBIM
aKKyMYJIAITOPOM XO0J0Ja MPU JOKAIBHOM OXJXKICHUH PYyK M HOT cracaress AJis MOBBIIIECHUS ero
0€30IaCHOCTH.

Mertoabl. TeopeTuueckue WCCIEAOBAHUSA TEIIOOOMEHHBIX U THAPABIMYECKHX IPOIIECCOB
B ITPOTHUBOTETUIOBOM OJICXKIE C JIOKATLHBIM OXJIAXKICHUEM PYK U HOT.

Pesyabrarel. [leproauuHOCTh JABIWKEHUS PYK (BBEpX-BHU3) TMPH HCIOIB30BAaHUH HOBBIX
aKKyMyJnaTopoB xosozna AX-5 no cpaBHeHuto ¢ O3-2 ymensblieHo B 1,4 pasa, BpeMs 3alIUTHOTO
neiictBust koctioma IITK-80 mpu nokadbHOM OXJaXKIEHHUM PYK W HOT CIacaTeNs YBEIMYEHO
B 1,5 pasa npu xuaMeTpe CoeMHATENbHOM TpyOKH 8-107...1-107 M.

Hayunasi HoBu3Ha. BrniepBbie nccieoBaHbl HeCTallMOHAPHBIE TETNIOOOMEHHBIC U THAPABIUYECKIE
MIPOIIECCHI B KOCTIOME CITacaTelIsl MPH JIOKATEHOM OXJIAKICHUH PYK M HOT aKKYMYJIITOPaMH XO0JIOAa
AX-5. beumn ydTeHBl TemmepaTypa OKpYy)KawIled cpenbl, Teriopu3ndeckue XapaKTepUCTUKU
ciioeB, Macca AX-5, TeriooOMeH Jba ¢ BOJAOM.

IIpakTnyeckass  3HayuMocTb.  [lomyueHHble  pe3ydbTaThl  WCCIENOBAHUN  TMO3BOJISIT
YCOBEPIICHCTBOBATh TEXHHUYECKUE XapPAKTEPUCTUKH IPOTHBOTEIIOBBIX CPEJICTB, OOECICYHTH
0€30MacHOCTh  Cracarenei, COKpPaTHTh CTOMMOCTh BeAeHUS paboT B  IKCTpEeMaJbHBIX
MUKPOKJIMMATHYECKUX YCIIOBHUSX.

KiroueBble cioBa: cnacamenv, NPOMUBOMENO8As 00excOd;, memMnepamypa; aKKyMyaismop
X0100a; menjioodMeHHble NPOYECCyl; 3auumuoe oeticmasue;, N0000eHCHOe NPOCMPAHCMNEO.

Purpose. To research changes in basic indices of heat protective clothing with a new cold
accumulator used locally to the rescuer’s arms and legs in order to increase his safety.

Methods. Theoretical studies of heat transfer and hydraulic processes in the heat protective clothing
with local cooling of arms and legs.
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Results. Comparing with the O3-2 cold accumulators utilization of the new AX-5 ones reduced the
arms up and down movements by 1.4, local cooling of arms and legs areas through the connecting
tube with the diameter of 8:107...1-107% m enhanced the protective power time of the IITK-80 heat
protective suit by 1.5 times.

Scientific novelty. For the first time ever there have been conducted investigations of the non-
stationary heat transfer and hydraulic processes happening in the rescuer’s protective suit with local
cooling of arms and legs by the AX-5 cold accumulators. The ambient temperature, thermal
physical properties of layers, the AX-5 cold accumulator weight and the heat transfer between ice
and water have been accounted for.

Practical novelty. The derived results of investigations will make it possible to improve the
technical characteristics of the heat protective equipment, to ensure the rescuers’ safety, to reduce
the cost of works in extreme microclimate conditions.

Keywords: rescuer; heat protective clothing; temperature; cold accumulator; heat transfer
processes; protective power time; under-suit space.
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INFLUENCE OF OVERCURRENT ON OCCURRENCE OF HIGH TRANSIENT
RESISTANCES IN CONTACT JOINTS OF ELECTRICAL INSTALLATIONS

Henab. HMccnemoBaTh BIMSHHE CBEpXTOKa Ha (OpPMHUpOBAHME IUIACTHYECKUX JAedopMariuii
JJIEMEHTOB KOHTAKTHBIX COEAVUHEHMH JJIEKTPOYCTAHOBOK, MPHUBOAAIIMX K BO3HHUKHOBEHHIO
00JIBIIOr0 MEPEXOJHOTO CONPOTUBICHUS, [JS YCTAHOBJIEHHS MEXaHH3Ma €ro BO3HHUKHOBEHUS
U Pa3BUTHSL.

Metoabl. AHATUTHYECKHUE U TEOPETUUECKHE UCCIIEIOBAHMUS.

PesyabTarel. Pacuer HanpspkeHus B LIMHE NPU TEIUIOBOM PACIIMPEHUH I03BOJIMII 00OCHOBATH
BJIUSIHUE TEMIEPATypHOTO IUKJIA Ha BO3HMKHOBEHHME OOJBIINX MEPEXOJHBIX COMPOTHBICHUMN
B KOHTaKTHBIX COEJUHEHMSIX MIEKTPOYCTaHOBOK.

Hayunass HoBHM3Ha. BriepBele yCTaHOBJIEH MEXaHU3M BO3HHMKHOBEHHUS OOJIBLIOTO MEPEXOJIHOTO
COIIPOTHBIIEHUSI B pE3yNbTAaTe€ TEIUIOBOIO PACIIMPEHMS DJIEMEHTOB KOHTAaKTHBIX COEIUHEHUHN
JIEKTPOYCTaHOBOK.

IIpakTnyeckass 3HAYUMOCTb. Pe3ynpTaThl HMCCIEAOBAHMNA MO3BOJISAIOT  OLIEHUTh  BIIHMSHHE
JUHAMHYECKUX TEMIEepaTypHbIX IMKJIOB 3JEKTPOYCTAHOBOK HAa BO3HHUKHOBEHHE aBapHIHBIX
PEKUMOB pabOThl B KOHTAKTHBIX COEIMHEHMSX, a TaKK€ 00OCHOBATh MEXaHM3M BO3HUKHOBEHHS
aBapUIfHOTO peKuMa padoThI JIJIsl YCTAaHOBJICHUS! IPUYUHBI [TOKapa.

KnrueBble ci0Ba: agapuiinvie pedcumvl  pabomovl; 00IbUIOE NEPexoOHoe CONPOMmusieHue;
KOHMAKmMHoe coeOUuHeHue, 1eKmpoyCmano8Kd, C6epXmox.



Purpose. To investigate how overcurrent flow affects the formation of plastic stresses in the
elements of contact joints of the electrical installations which lead to high transient resistance
in order to define the mechanism of its breaking out and development.

Results. The calculation of voltage in bus bar under the heat expansion made it possible
to substantiate the influence of a temperature cycle on occurrence of the high transient resistances
in the contact joints of the electrical installations.

Scientific novelty. First time ever there has been established a mechanism of high transient
resistance occurrence resulting from the heat expansion of elements in the contact joints of the
electrical installations.

Practical value. The results of investigations permit to assess the influence of dynamic temperature
cycles of the electrical installations on the occurrence of emergency modes in the contact joints and
to substantiate the mechanism of triggering the emergency mode for determination of the cause
of a fire.

Keywords: emergency modes; high transient resistance; contact joint; electrical installation;
overcurrent.



