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SUBSTANTIATION OF PARAMETERS OF THE EXPERIMENTAL SAMPLE OF A COMBINED FIRE-HOSE
BARREL

Heab. OOocHOBaHWE TAKTUKO-TEXHWYECKHX I1apaMeTpoB (IJIMHA CTPYH, PAacXoh BOABI, IUIOMIAIb OPOIICHHMS)
9KCTIEPUMEHTAILHOTO 00pa3iia MoXXapHOTo CTBOJIAa KOMOMHUPOBAHHOTO JEHCTBHS.

Metoabl. DKcliepUMEHTaNbHbIEC HCCIEJ0BaHU, 00pa00TKa Pe3yIbTaTOB aHATUTHYECKHUX HUCCIICIOBaHUI.

Pesyabrarel. [lonydyeHs! aHAIMTUYECKUE 3aBUCUMOCTH JUIsl ONPEJENICHUS AJIMHBI CIUIOIIHOM U PACIBUICHHOM CTpYH
BOJbI U IUIOILAU OPOLIECHMUSL.

HayyHasi HOBH3HA. YCTaHOBJICHAa 3aBUCHMOCTb JJIMHBI CTPYH (CIUIOIIHOW M PAaCHBUICHHOW) OT AaBICHHS BOJIBI B
CTBOJIE U PAaCcX0J1a BOJBI.

IIpakTHyeckasi 3HaYMMOCTb. OmpeesieHsl ONTUMAIBHBIE TapaMeTpbl padoThl MOXKAPHOTO CTBOJIA, YTO TO3BOJIUT
HanOosee 3 PEKTUBHO IPUMEHATH €0 NPH TYIICHUH IT0KaPOB.

KuroueBble ciioBa: noosicapuvlii cmeos; CniowiHas cmpys, pAcnblIeHHAs CIMPYs, 3AuWUMHbIL SKPAH, IKCHePUMEHM,
pacuémol; OIUHA CMPYU; PACX00 B00bL, Y20l PACKDLIMUSL.

Purpose. Substantiation of the performance characteristics (jet length, water discharge, spraying area) of the
experimental sample of the combined fire-hose barrel.

Methods. Experimental investigations, analysis of results of the analytical investigations.

Results. The analytical dependences to determine the length of the solid and dispersed water jets and the spraying
area are obtained.

Scientific novelty. The dependence of the jet length (solid and dispersed jets) on water pressure in the barrel and on
water discharge is ascertained.

Practical value. The optimal parameters of the operation of the fire-hose barrel are determined, what will permit its
mostly effective use when fighting the fires.

Keywords: fire-hose barrel; solid jet; dispersed jet; protective barrier; experiment; calculations; jet length; water
discharge; opening angle.
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DYNAMIC PROCESSES IN A BARREL OF A PULSE FIRE-EXTINGUISHING DEVICE
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Ieap. YcraHoBIeHWE 3aKOHOMEPHOCTEH TUHAMUYECKHUX MPOIECCOB B CTBOJIE UMITYJIbCHOTO YCTPOMCTBA
MOXKapOTYIIEHU 11 000CHOBAHMUS €T0 KOHCTPYKTUBHBIX ITAPAMETPOB M CHIDKEHHS PEaKTUBHOW CHITBI OTJAYH.

Metoauka. TeopeTnueckue UCCICIOBAHIS C MCIIONIb30BaHUEM ypaBHeHUs 11.B. Memepckoro n o0mux ypaBHEHU
IIBIKCHUS CIDIOIIHOM CPEeIbl.

PesyasTatsl. [TomyueHs! ypaBHEHUS, CBABIBAIOIINE OTIPEACTIAIONINE KOHCTPYKTHBHEIE U PEXKIMHBIC TapaMeTPHI B
CTBOJIC UMIYJIBCHOTO YCTPOHCTBA MOKAPOTYIIECHHS. Y CTAHOBIICHBI YCIOBHS ONTHMAIEHOCTH KOHCTPYKTHBHOTO PEIICHHS
CTpye(hOpMHUPYIOLIEr0 YCTPOHCTBA.

Hayunas HoBu3Ha. Pa3paborana MaTemarnueckast MOJEIb JBHKCHUS OTHETYIIAIIEH KUIKOCTH B CTBOJIE
HMITYJILCHOTO YCTPOMCTBA MOKapOTYIICHHs B BHJIE HEIMHEHHOTO AU (epeHIINaIbHOTO yPaBHEHNsI BTOPOTO TTOPSIKA C
yUeTOM MEepPEMEHHON MacChl AKHUIKOCTH.

IIpakTHyeckas 3HAYUMOCTb. Vcrioap30Banne MpeaoKEeHHBIX YPaBHEHHUIT [T03BOJISIET 000CHOBATh KOHCTPYKTHBHBIE
rapaMeTphl CTBOJIA, PACCYMTATh PEAKTHBHYIO CHITY, BRIXOAHYIO CKOPOCTh CTPYH, 0OOCHOBATh BEIOOP ONTHMAIBHBIX
apaMeTpoB CTPyePOPMHUPYIOMIETO YCTPOICTRA.

KiroueBble c10Ba: umnyibcHoe noxcapomyuieHue, OUHAMUKA, CMEOJL; YPABHEeHUe O8UNCEHUS, PeaKMUHAsA CUld;
cmpys.

Purpose. Establishment of regularities of the dynamic processes in the barrel of the fire-extinguishing device to
substantiate its design parameters and to decrease the return reactive force.

Methods. Theoretical investigations with the use of the I.VV. Meshcherskiy equation and of the general motion
equations of the continuum.

Results. The equations that unite the determinative constructive and conditions parameters in the barrel of the fire-
extinguishing device are obtained. The optimality conditions of the constructive decision of the stream-forming device are
ascertained.

Scientific novelty. The mathematical model of the motion of the fire-extinguishing liquid in the barrel of the pulse
fire-extinguishing device in the form of the non-linear second-order differential equation is worked out taking into account
the variable mass of the liquid.

Practical value. The use of the equations proposed allows substantiating the constructive parameters of the barrel,
calculating the reactive force, the exit velocity of the jet, justifying the choice of the optimum parameters of the stream-
forming device.

Keywords: pulse fire-extinguishing; dynamics; barrel; motion equation; reactive force; jet.
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MODELING THE PROCESS OF COMBUSTION OF DISPERSE VEGETABLE SUBSTANCES

Henb. Pa3zpaboTka mareMaTWdeckoil MoJenu Ipolecca MNpPeKpameHus TOPEHHs OPraHWYeCKHX BEIIECTB IPH
IpepbIBaHNK MOJayll BO3AyXa Ha OKHCIIIOLIEECs BEIIECTBO M MOJEIMPOBaHME IIpoliecca Ha IPHUMeEpe IPEKpalieHUs
TOPCHUS HACBINU TPABIHON MYKH.

MeTtoanka. AHaIUTHYECKNE HUCCIIEIOBAaHHUS M MOJEIMPOBAHUE MIPOIIecca B3aMMOJICHCTBHS YIiIepoia C KUCIOPOAOM
IIPH €0 BEITOPAHHH.

Pesynbrarhl. [lonydyeHa aHamuTHYeCKas 3aBHCHMOCTh W3MEHCHHS TEMIIEPaTyphl BHYTPH OdYara TOpPEHHS
OpPraHUYEeCKOro BEIECTBa MIPU €TI0 M30JIIHN OT JOCTYIA KUCIOPoAa € YUYETOM TEIUIOOTAauH.

Hayqﬂaﬂ HOBU3HA. BnepBHe YCTaHOBJICHA 3aBUCHUMOCTDH JISI BBIYUCIICHUSA KOMIIJICKCHOI'O KPUTEPHUA I'€HCpalluu H
OTBOJIa TCIUIOTHI IIPU 3aTyXaHUW oOdYara rope€Husd pacTUTCIBHOTO CBIPbA MOCJIC MPEKpaICHUSA IMOoJaadu BO3ayXa U €ro
YHCIICHHOE 3HAUCHHUE TIPH MTEPEX0e OT IUIAMEHHOTO TOPEHHS K TICHHIO.

IpakTHyeckasi 3HAYMMOCTb. PacuéT BpeMeHH 3aTyXaHHWS o4ara TOPEHHs IOCie TPEKpaIIeHus MOJa4dl BO3AyXa
AMeEET CYIIECTBEHHOE 3HAUYCHHE C TOYKH 3PEHHS COBEPIICHCTBOBAHMUS CYIIECTBYIOMINX U pa3paboTKu Ooyiee 3P PEeKTHBHBIX
CIOCOOOB TYIIEHHUS TIOKAPOB.

KaroueBble ci1oBa: camogoszopanue; niamennoe copeHue; mienue; peakyuu OKUCIEHUs, NPEeKpaujeHue 20peHusl.

Purpose. Working-out the mathematical model of the process of burn termination of the organic substances by
interruption of air delivery to the substance being oxidized, and modeling the process by way of example of burn termination
of the embankment of the grass meal.
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Methods. Analytical investigations and modeling the process of interaction of carbon with oxygen by its burning-out.

Results. The analytical dependence of change of the temperature inside the burning place of the organic substance by
its isolation from the oxygen access with regard for heat irradiation is obtained.

Scientific novelty. The dependence to calculate the complex criterion of heat generation and elimination by
attenuation of the burning place of the vegetable raw materials after loss of air supply is ascertained for the first time, and its
numerical value is found by transition from the flame burning to the smoldering.

Practical value. The calculation of the response time of the burning place after loss of air supply has the essential
significance from the point of view of improvement of the existing and working-out the more efficient methods of fighting
the fires.

Keywords: spontaneous combustion; flame burning; smoldering; oxidation reactions; burn termination.
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TEMPERATURE OF HEATING THE CONDUCTORS IN PLUG-AND-JACK CONNECTIONS OF ELECTRIC
INSTALLATIONS

Heasb. OnpenencHne napaMeTpoB JOMYCTHMOTO HAarPEBaHHUS B KOHTAKTHOM COEIMHEHUH 3JIEKTPOYCTaHOBKH.

MeToabl. AHATUTHYECKHE UCCIECIOBaHNS HArPEBAHMS PACCMaTPUBAEMOI MOJICIH ITPOBOAHHUKA IIPU CTAIIHOHAPHOM
peKHMeE.

Pe3yabrarsl. Pazpaborana maremaTwdeckass MOJENb M AHAIWTHYECKH IIOJIYYEHO pEIIeHHE ISl ONpeAeIeHHS
3aBHCHUMOCTH N3MEHEHHS TeMIIepaTyphl HarpeBaHUs IPOBOJHUKA B MECTE KOHTAKTHOTO COSINHEHHUS.

Hayynasi HoBu3Ha. [lomydeHa 3aBUCUMOCTh TeMIIEpaTyphl HarpEeBaHMUS MPOBOAHUKA B KOHTAKTHOM COCIMHEHUH OT
€ro CONPOTHUBIICHUS.

IIpakTHyeckasi 3Ha4YMMOCThb. HaiileHHbIE 3aBHCHMOCTH IO3BOJISIIOT — ONPENEINTh BIMSHHE IOBBIICHUS
TeMIepaTypbl IPOBOJAHMKA HAa MEPEXOHOE CONPOTHBIICHHE NPH CO3MAHUU MOJEIH PacHpeieIeHus] TeMIIEpaTypsl B MeCTe
KOHTAKTHOTO COEIHEHUSI.

KaloueBnle ciioBa: memnepamypa nHazpesaHus npoGoOHUKA, KOIUYECMBO MENIOmbl; NepexooHoe CONpomugeHue;
KOHMAKMHOe COeOUHEHUe; MAMEeMAMU4ecKdas MoOeb.

Purpose. Determination of parameters of the permissible heating in the plug-and-jack connection of the electric
installation.

Methods. Analytical investigations of the heating of the conductor model being under consideration in the stationary
mode.

Results. The mathematical model is worked out, and the solution to determine the dependence of change of the
temperature of heating the conductor in the place of the plug-and-jack connection is obtained.

Scientific novelty. The dependence of the temperature of heating the conductor in the plug-and-jack connection on its
resistance is obtained.

Practical value. The dependences obtained permit to determine the influence of rise of the temperature of the
conductor on the transient resistance by creation of the model of the temperature distribution in the place of the plug-and-
jack connection.

Keywords: temperature of heating the conductor; quantity of heat; transient resistance; plug-and-jack connection;
mathematical model.
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MATEMATHUYECKAS MOJIEJIb CAMOHATPEBAHUS TBEPJIBIX JUCIHEPCHBIX OPTAHUYECKHX
BEIIECTB
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THE MATHEMATICAL MODEL OF SPONTANEOUS HEATING THE SOLID DISPERSE ORGANIC
SUBSTANCES

Hean. Pa3paboTka MaTeMaTHYECKOW MOJENIM OYAaroBOr0 CaMOHArpeBaHUs IAMCIIEPCHBIX BEIIECTB OPraHUYECKOTO
MPOMCXOKACHHUS, YIUTHIBAIOIIEH TEIIOMACCOOOMEH C OKPYKAIOMIEH CpeIol ¥ MOTEPIO TEIIOTHI 38 CUET UCTIAPEHHUS BIIATH.

Meroauka. MareMaTHYeCKOe  MOJEIUPOBAaHME  MPOIECCa  CAMOHArPEBaHHWsS  BEHIECTBA  OPraHUYECKOTO
TIPOUCXOKICHHSL.

PesyabTatel. [lpemokeHa mMaTeMaTHdeckass MOIETb [UI CHEPUUECKOro odyara CaMOHArpeBaHWsl, YUUTHIBAIOIIAS
MCTOYHUK TEIUIOTHI M TEIUIOOTAAaTy. AHATUTHYECKOE PENIeHHe MaTEMaTHUECKON 3aauy CBOJUTCS K OTMCAHMIO IBYX ITATIOB
nporiecca. [lepBolii Tall — UCTIApEHHE BJIarHd, MPOTEKAeT ¢ MOMEHTA BO3IEHCTBHSA Ha TOPIOYYIO CHCTEMY TEIIOBOTO MTOTOKA
0 JIOCTHKEHHSI KPUTHUYECKOW Temreparypbl. BTopoil sTam — HeoOpaTHMoe OKHCIeHHWE (TeruioBOH B3phIB). IlokaszaHa
VIIOBJIETBOPHUTEIBHAS CXOAUMOCTE MEKTY SKCIIEPUMEHTAIBHBIMHE M PACUETHRIMU JaHHBIMHA 00 M3MEHEHUH TEMIIEPATyphl B
00BEME BEIIECTBA.

Hayuynasi HoBu3Ha. [loyyeHO aHATUTHYECKOE pEIICHHE MATEMAaTHYECKOH MOJENH MpOIEcca CaMOHArpeBaHUs
OpFaHI/I‘IeCKOFO BCUICCTBA. PaC‘-IéTHI)IM METOAOM yCTaHOBHeHa JUHAMHUKa TeMnepaTprI B CKOIIJICHHUU I[I/ICHepCHOFO
OpPraHMYEeCKOro BELIECTBA IPU €ro CaMOHATPEBAHMU B 3aBHCUMOCTH OT TEIUIOPU3UYECKUX XapPAKTEPUCTHK, YCIOBHUI
HpOTeKaHI/I}I Hpouecca nu 3Hepr1/11/1 AKTHUBAIUU.

IMpakTHyeckas 3HAYAMOCTD. [10JyUeHHBIE PE3yIBTATEl MOTYT OBITH MCIIOIB30BAHBI IS IPEYTIPEKIACHUS CIydacn
CaMOBO3TOPAHUs OPTAaHUYECKUX BEIIECTB B TIPOIECCE XPAHEHHUS.

KnaroueBble cii0Ba: oucnepcroe  8ewecmeo;  camososzopanue;  cepuueckuil  oude;,  Menio8ou  63pbis;
MENIOMACCO0OMEN; MOOCTUPOBAHUE,; USMEHEHUE MEMNEPamypPbl.

Purpose. Working-out the mathematical model of the localized spontaneous heating of organic disperse substances
taking into account the heat-mass exchange with the environment and the heat loss at the expense of the moisture
evaporation.

Methods. Mathematical modeling the process of the spontaneous heating of the organic substance.

Results. The mathematical model for the spherical spontaneous heating source taking into account the heat source
and heat irradiation is proposed. The analytical solution of the mathematical problem is brought to the description of two
stages of the process. The first stage is the moisture evaporation; it is progressing from the moment of influence on the
combustible system of the heat flow and lasts up to achievement of the critical temperature. The second stage is the
irreversible oxidation (thermal explosion). The satisfactory convergence between the experimental and calculation data about
the temperature change in the volume of the substance is shown.

Scientific novelty. The analytical solution of the mathematical model of the process of spontaneous heating the
organic substance is obtained. The dynamics of the temperature in an accumulation of the disperse organic substance by its
spontaneous heating depending on thermal and physical characteristics, conditions of process behavior and activation energy
is ascertained according to the calculation method.

Practical value. The results obtained can be used for prevention of cases of the spontaneous combustion of the
organic substances in the process of the storage.

Keywords: disperse substance; spontaneous combustion; spherical fire place; thermal explosion; heat-mass
exchange; modeling; change of the temperature.
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FIRE RESISTANCE OF REINFORCED CONCRETE STRUCTURES FROM SECONDARY RAW MATERIALS
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Heab. M3yueHne BO3MOXKHBIX IyTEH MOBBIIMICHUS OTHECTOMKOCTH JKEIe300€TOHHBIX CTPOUTENBHBIX KOHCTPYKIIUH,
M3TOTOBJICHHBIX C HCIOJIh30BaHUEM OTXOJIOB CTPOHUTEIBCTBA U MIPOM3BOCTBA.

MeTtoanka. AHaIN3 JUTEPATypHBIX HMCTOYHWKOB M HAYYHBIA IIOMCK BO3MOXKHOCTH HCIIOJIB30BaHHUS BTOPHUYHOTO
CBIPBS I TTOBBIIICHISI OTHECTOMKOCTH JKEeJIe300€TOHHBIX KOHCTPYKIIHH.

PesyabTaTsl. O00CHOBaHa HEOOXOIUMOCTh W BO3MOXKHOCTD HICIIONIB30BAHMS OTXO/IOB JIEMOHTaXKa JKelle300e TOHHBIX
KOHCTPYKIHUH, a TakKe 307bI-yHOCa. JlokazaHa 11e71ecoo0pa3HOCTh NCIIOIh30BaHUA OTXOJ0B CTPOHUTEIBCTBA M IIPOU3BOICTBA
JIJIs TOBLIIIEHHS OTHECTOMKOCTH OETOHA.

Hayunasi HoBu3HA. Onpe/iesicHbI BO3MOXHBIC ITyTH 00SCIICUCHHs OTHECTOWKOCTH OCTOHOB, CIICIAHHBIX M3 OTXOJIOB
CTPOUTENBCTRA.

I[pakTHyeckasi 3HAYUMOCTB. J[aHa XapaKTEpPUCTHKA CYIICCTBYIOIIMX METOJOB OTHE3AIIUTHI KeIe300€TOHHBIX
KOHCTpYKIui. Jloka3zaHa I1enecooOpa3HOCTh HCIOJIb30BAaHHS OTXOJOB CTPOHMTEIBCTBA WM IPOU3BOJACTBA JUIS TOBBINICHHS
OrHECTOMKOCTH O€TOHA.

KiioueBble €I0Ba: 02HeCMOUKOCMb #cene300emOHHbIX KOHCMPYKYUL, NONXCApHAs 0e30NdCHOCMb, YMUAU3AYUsL
O0MX0008 CIMPOUMENbCEA U NPOU3BOOCMEA, PeYUKIUHe bemoHa, cocmas bemona.

Purpose. Study of possible ways of the higher fire resistance of the reinforced concrete building structures made with
the use of the building and production waste products.

Methods. Analysis of literature sources and scientific retrieval of possibility of the use of the secondary raw materials
for the higher fire resistance of the reinforced concrete structures.

Results. The necessity and possibility of the use of the waste products of dismantling the reinforced concrete
structures as well of fly ash are substantiated. The suitability of the use of the building and production waste products for the
higher fire resistance of concrete is proved.

Scientific novelty. The possible ways of guaranteeing the fire resistance of concretes made from the building waste
products are determined.

Practical value. The characteristic of the existing methods of the fire protection of the reinforced concrete structures
is given. The suitability of the use of the building and production waste products for the higher fire resistance of concrete is
proved.

Keywords: fire resistance of reinforced concrete structures; fire safety; utilization of building and production waste
products; concrete recycling; composition of concrete.
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OPTIMIZATION OF PARAMETERS OF THE CHROMATOGRAPHIC SEPARATION OF COMBUSTIBLE
LIQUIDS

Hens. JlocTndp MaKCUMAaIIbHON YyBCTBUTEILHOCTH METO/IA Pa3AeICHUS TOPIOYHX KUIKOCTEH.

Mertoabl. JKCICpUMCHTANBHBIC  HCCICAOBAHUS C  KCIOJNB30BAHMEM  Ta30)KHIKOCTHOW  Xpomarorpadum,
MaTeMAaTHYCCKUE pacueThl MmoKasaTelneil 3()()eKTHBHOCTH KOJIOHKH, aHAJIU3 ¥ 0000IICHUE TOTyYeHHBIX PE3YIIbTaTOB.

PesynbTraTel. Ha OCHOBaHWM IOJyY4EHHBIX SKCICPUMCHTAIBHBIX IaHHBIX PACCUMTAHBI: YHCIO TEOPETHYCCKHUX
TapesoK, BRICOTA, SKBUBAJIICHTHAS TEOPETUICCKOHN Tapelke, KpUTSPUil pa3/ieicHUs] U BHICOTA IIMKOB CUTHAJA IETCKTOPA MPH
Pa3IMYHBIX 3HAYCHHUSX TEMIICPATYphl TEPMOCTaTa KOJOHKH, pPacxoia TIa3a-HOCHTEeNII M O00beMa BBOIMMON JO3BI
IIpoBeneHHBIN CpPAaBHUTEIBbHBIA AHAIW3 BBIICHA3BAHHBIX KPUTEPHEB IO3BOJI BBIOPATh ONTHMABHBIC COOTHOIICHHS
MeXJIy OCHOBHBIMH IapaMeTpamMH XpOMaTOrpaMuecKoro aHajiu3a W 3a CYET ITOro JOOMTHhCS MaKCHMAaJbHO BO3MOXKHOM
YyBCTBUTEIHHOCTH METO/Ia OTIPEICIICHISI HCCIICIYEMBIX BEIIEeCTB.

Hayunasi HoBu3Ha. ONTHMHU3aUs MMapaMeTPOB pa3ieiCHUs alleTOHa, HTHUJaneTara, OS€H30J1a, TOIyoja MO3BOIHIIA
IOOUTHCS MAaKCHMAJbHO JOMYCTHUMOTO Ul ONPEAETICHHBIX YCIOBHU 3HAYCHMS BBICOTHI NHMKA CHTHANA JETEKTOpA, CHHU3WB
opor oGHapykeHus nccieayeMbix komrmorentos 10 1:10™° r/em® npu coxpanennn xopomero pasieneHus HCCIeTyeMbIX
BEILIECTB.

[pakrudeckasi 3HAYHUMOCTh. ONTUMU3ANMS TAPAMETPOB Pa3ACICHUS HCCICAYSMbIX BEIIECTB Jajia BO3MOXHOCTH
3HAYHUTEIHO MOBBICHTh YYBCTBUTEIBHOCTh MeTOAA. [l0oNTydeHHBIE pe3ysbTaThl UCIOIB30BaHbI MPH Pa3pab0TKE METOAHUKH



OIpe/ieNICHUsT HaJIW4YUs CIEJOB alleTOHa, STWIAlleTaTa, OCH30Ja, TOJIyoJa, HCIIOJB3YIONIMXCS B KAa4eCTBE HWHUIMATOPOB
TOPEHHUS B Mpobax, OTOOpaHHBIX C MECTa MoKapa.

KaroueBble cioBa: ayemon; smunayemam,; OeH301, MOAYOIL; IPHEKMUSHOCHb KOIOHKU, HUCIO MEOPemutecKux
MApenox; 8blCOMa, IKEUBANCHMHAA TMEOPemuiecKoll mapeixe; Kpumepuii pazodeieHus; pacxood 2a3a-HOCUMmens;
memnepamypa mepmocmama KOJIOHKU,; CUCHAT OeMeKmopa, nopo2 0OHAPYHCEHUSL.

Purpose. To achieve the maximum sensitivity of the method of separation of the combustible liquids.

Methods. Experimental investigations with the use of the gas-liquid chromatography, mathematical calculations of
the efficiency indices of the column, analysis and generalization of the results obtained.

Results. On the basis of the experimental data obtained number of equilibrium units, height that is equivalent to the
equilibrium unit, criterion of separation and peak height of the detector signal by various values of the temperature of the
thermostat of the column, consumption of the carrier gas and volume of the injected dose are calculated. The comparative
analysis of the above-mentioned criteria allowed choosing the optimum correlations between the principal parameters of the
chromatographic analysis and achieving the maximum possible sensitivity of the method of determination of the substances
being investigated at the expense of this.

Scientific novelty. The optimization of the parameters of separation of acetone, ethyl acetate, benzene, toluene
permitted to achieve the maximum permissible for the specified conditions values of the peak height of the detector signal
reducing the detection threshold of the components studied up to 1-10™° g/cm® by saving the good separation of the
substances investigated.

Practical value. The optimization of the parameters of separation of the substances being studied enabled to increase
the sensitivity of the method considerably. The results obtained were used by working-out the methods of determination of
availability of the traces of acetone, ethyl acetate, benzene, toluene being used as burning initiators in the samples taken from
the fire place.

Keywords: acetone; ethyl acetate; benzene; toluene; efficiency of the column; number of equilibrium units; height
that is equivalent to the equilibrium unit; criterion of separation; consumption of carrier gas; temperature of the thermostat
of the column; signal of detector; detection threshold.
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SPECIAL PROTECTIVE CLOTHING OF THE FIREMEN

Heab. AHAIM3 TEXHUYECKOTO COCTOSHUS CHEIUATLHON 3alTUTHON OBl MOKapHBIX moapasaeneanii MUC JTHP u
onpe/ieNieHre BO3MOXKHOCTH €€ 0e301MacHOM IKCILTyaTallny.

Mertoanka. HMHpopMalMOHHBIE WCCICIOBAHHS CICIHATBHON 3aIUTHON OJEXKABl TOXKAPHBIX W aHalN3 ¢e
TEXHUYECKHUX XapaKTCPUCTHK.

PesyabsTaTsl. Mccnenoana cucrema oOecriedeHus mojapasnerneHinii MUC KOMIUIEKTaMHU CIIENUABHOW 3alIUTHOM
OJICXKIIBI TOXKAPHBIX, ONPEICICHBl OCHOBHBIC THIIBI CICIUANBHON 3alIUTHOW OAEKABI U Pa3pabOTaHBI MPEIJIOKCHUS IO
ONTUMHU3AIUHN JaHHOW CHCTEMBI.

HoBu3zna. BriepBble npoaHanu3upoBaHO COOTBETCTBUE CHELMAIBHOM 3aIUTHON OJEXKbI MOXKAPHBIX, HAXOASIIEHCS
Ha ocHamerny noapasaeneanii MUC JIHP, TpeboBaHmsIM cTaHIAPTOB.

IMpakTuyeckasi 3HAYUMOCTb. Pe3yJbTaThl UCCIIETOBAHUI TO3BOJST TMOBBICUTH 0€30MACHOCTH BEIEHUS MOXKAPHO-
crlacaTeNIbHBIX (aBapHUiHO-CIIACaTENbHBIX) padoT, YAYUYIIUTh YCIOBUS TPyla 1 MHHUMHU3HPOBATH MOCIEACTBHUS OT MOXKApOB
WK YPE3BbIYANHBIX CUTYAITUH.

KutioueBble CJI0Ba: crneyuanbHas 3auumuas 00excod,; nodcapuvie; 060esas 00elHcOa NONCAPHBIX, 3AUWUMHASL 00eHCOd
U30IUPYIOUe20 Muna, NOGLIUEHHASI MmeMnepamypa, a8apuiino-cnacamenbHvle pabomal.

Purpose. Analysis of the technical state of the special protective clothing of the fire-fighting sub-divisions of the
Ministry of Emergency Situations of the DPR and determination of the possibility of its safe use.

Methods. Information investigations of the special protective clothing of the firemen and analysis of its technical
data.
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Results. The system of provision of the sub-divisions of the Ministry of Emergency Situations of the DPR with the
complete sets of the special protective clothing of the firemen is investigated, the main types of the special protective
clothing are determined, and the proposals on optimization of the system given are worked out.

Novelty. The correspondence of the special protective clothing of the firemen being
on the equipment of the sub-divisions of the Ministry of Emergency Situations of the DPR with
the requirements of the standards is analyzed for the first time.

Practical value. The results of the investigations will allow improving the safety of carrying-out the fire-rescue
(search-and-rescue) operations, bettering the labor conditions and minimizing the consequences of fires or emergencies.

Keywords: special protective clothing; firemen; fighting clothing of the firemen; protective clothing of the isolating
type; elevated temperature; search-and-rescue operations.
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PARAMETERS OF A HEAT PROTECTIVE SUIT WITH WATER COOLING

Heas. OGocHOBaHHE MapaMeTPOB NMPOTUBOTEINIOBOIO KOCTIOMa BOASHOTO OXJIAXKICHHUS, HNpeIHa3HAYSHHOTO IS
3aIUTHI clIacaTelisl B X0Ji¢ BEACHHS aBapUiHO-CIIacaTeNIbHBIX PadOT MPH BHICOKHUX TEMIIEpaTypax.

MeTtoauka. DKCIIepIMEHTANBHBIC HCCIICIOBAaHUS APaMETPOB KOCTIOMA.

Pe3yabTarhbl. OnpenencHa TEXHUYECKas XapaKTEPUCTHKA KOCTIOMA.

Hayuynasi HoBu3Ha. BriepBbie yCTaHOBJIEHBI OCHOBHBIE MTApaMeTPhl — BpeMs 3allIMTHOTO ACHCTBUS U Macca KOCTIOMa,
B KOTOPOM HCIIOJIb30BaHa MPOTOYHAA, ImoJjaBacMasd 10 MOJUBUHWIXJIOPHUIHBIM pr6KaM BOJa AJIA OXJIAXKJACHUSA CIIacaTeiisd
IIPY BEICHUH aBapHIHO-CIIACaTENbHBIX paboT B 30HE BO3ACHUCTBHS BEICOKUX TEMIIEPATyp.

IIpakTHyeckasi 3HaYMMOCTb. Vcronb30BaHHE NMPOTHBOTEINIOBOTO KOCTIOMA C BOJSHBIM OXJIQXKIACHHEM ITO3BOJIUT
obecrieunTh 6€30MacHOCTh U 3(PPEKTUBHOCTE criacaTess MPH BHICOKUX TeMIIepaTypax.

KnroueBble ciioBa: memnepamypa; npomugomensogoli KOCMIOM, 800SHOE OXNAHCOeHUe, UCNbIMAMmens, Meniosds
Kamepa, NOIUSOH.

Purpose. Substantiation of the parameters of the heat protective suit with water cooling intended to protect the
rescuer in the course of carrying-out the emergency-and-rescue operations at high temperatures.

Methods. Experimental investigations of the parameters of the suit.

Results. The technical data of the suit are determined.

Scientific novelty. The principal parameters, i.e. duration and mass of the suit, in which the running water being fed
through the polyvinylchloride tubes to cool the rescuer when carrying-out the emergency-and-rescue operations in the zone
of influence of high temperatures is used are ascertained for the first time.

Practical value. The application of the heat protective suit with water cooling will permit to guarantee the safety and
effectiveness of the rescuer at the high temperatures.

Keywords: temperature; heat protective suit; water cooling; tester; heat chamber; testing ground.
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THE ECONOMIC DAMAGE BECAUSE OF POLLUTION OF THE ENVIRONMENT WITH COLLIERIES
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Heanb. PazpaboTaTh METO/ OLIEHKH SKOHOMUYECKOTO YIIepOa OT 3arpsA3HEHHMS OKPY’KAIOLIeH Cpeabl NpeANpUsITUIMH
YTOJIBHOW IPOMBIIIIIEHHOCTH.

Metoabl. AHanU3 JTATEPATYpPHBIX HCTOYHHKOB W METOMOB OLEHKH 3KOHOMHYECKOTO yIiepOa OT 3arps3HCHHS H
HCTOLLEHUS OKPY>Karollel IPUPOIHON Cpenbl.

Pe3yabrarsl. Ha ocHOBEe aHanmm3a CyIIECTBYIOIIMX KJIACCHYECKMX METOJOB OLEHKH KOHOMHYECKOTO ymiepoa oT
3arpsi3HEHUST OKpYXXalomeld cpeasl BBIOpaH HamOoiee NPHEMIIEMBIH MPUMEHUTEIBHO K TNPEINPHUATHSIM YrOJbHON
MIPOMBIIIEHHOCTH — AMITUPUYECKHUH (YKPYITHEHHBIH).

Hayuynasi HoBM3Ha. Pa3paboraH ajanTHpOBaHHBI METOJ OLIEHKM 3KOHOMHYECKOro ymiepOa OT 3arpsi3sHEHHs M
HCTOIIEHUS OKPYXKAIOLIEH MPUPOIHOI cpebl MPEANPHUATUIMU YTOIBbHOM NPOMBIIIICHHOCTH.

IIpakTHyeckasi 3HAYUMOCTb. [lomydeHHBIH MeTOJ MO3BOJIAET B 3aBUCHUMOCTH OT YCJIOBHUM, XapaKTepHBIX I
KOHKPETHOTO YrOJIbHOTO NPEANPHUSITHS, IIPOBOJUTH KOMIUIEKCHYIO M IOCTATOYHO TOYHYIO OIIEHKY YKOHOMHYECKOT0 yiiepba
OT 3arps3HEHUs U HCTOLICHMSA OKpYyXKarolliedl npuponHoi cpensl. IIpuBeneHHbIC 3aBUCHMOCTH YUYUTHIBAIOT HE TOJBKO
OCHOBHBIE 3aTpPaThl, BBI3BIBAEMbBIC BO3/ICHCTBHEM 3arpsA3HECHHON CPEIbl, HO TAKXKe 3aTPaThl, BO3ZHUKAIOIINE IIPH BTOPHIHOM
3arpsiI3HEHUH.

KaroueBble cioBa: npupoonas cpeda; 3Kon02usl; IKOHOMUYECKUl yuepd,; Memoobl OYeHKU, NPeonpusamus y201oHoU
NPOMBIUACHHOCTIU.

Purpose. To work out the method of estimation of the economic damage because of pollution of the environment
with the collieries.

Methods. Analysis of the literature sources and methods of estimation of the economic damage because of pollution
and exhaustion of the natural environment.

Results. On the basis of the analysis of the existing classical methods of estimation of the economic damage because
of pollution of the environment the most acceptable in respect to the collieries method, i.e. the empirical (aggregative) one,
was chosen.

Scientific novelty. The adapted method of estimation of the economic damage because of pollution and exhaustion of
the natural environment with the collieries was worked out.

Practical value. The method obtained allows carrying-out the comprehensive and sharp estimate of the economic
damage because of pollution and exhaustion of the natural environment depending on conditions that are characteristic for
the concrete colliery. The dependences adduced take into account not only prime costs that are stipulated by the influence of
the polluted environment, but also the costs that appear by the secondary pollution.

Keywords: natural environment; environmental conditions; economic damage; methods of estimation; collieries.
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RECYCLING THE PRODUCTION WASTE AS A FACTOR OF DECREASE OF THE NEGATIVE INFLUENCE
ON THE ENVIRONMENT

Hensb. Pemmenne mpodiaeMbl peUKINHTA TPOMBIIUICHHBIX OTXO00B MAIIMHOCTPOCHUSI.

Metoauka. /[y aHamm3a MaTeprajia MUIAKOOTBAIA UCTIOIh30BaIM METOIUKH: 00CIeI0BaHNS JCHCTBYIONINX OTBAJIOB
MIPOMBINIICHHBIX OTXO/IOB; OIpEAeTeHNs (PU3UKO-XUMHIECKIX CBOHCTB €ro COCTABIAIOMNX U KiIacca OIMacHOCTH.

Pesyabrarsel. [IpennoxeHuss 0 BHEIPEHUH YCOBEPIICHCTBOBAHHOW JMHUM COPTUPOBKH OTXOJOB Ha TEPPUTOPUU
KOIIPOBOT'O 1[€Xa MAIIMHOCTPOUTEIHLHOTO 3aBOJIa.

Hayunasi HOBH3HA. AJIbTCPHATHBHBIC HATPABJICHUS YTHIU3AIMH MaTepHala MUIAKOOTBAIA MAITMHOCTPOUTEIILHOTO
3aBoja.
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IpakTuyeckass 3HaYUMOCTb. [IpuBeneHO 00OCHOBaHHE BHEAPECHHUSI YCOBEPILEHCTBOBAHHOW JIMHUK COPTHPOBKHU
OTXOJIOB HA TEPPUTOPUH KOIIPOBOTO [[€Xa MAIIMHOCTPOUTEIHHOTO 3aBO/IA.

KaioueBble clI0Ba: peyukiune; MAuuHOCMpoeHue, OKpysIcaouds cpeod, TumetiHoe npou3so0Ccmeo; 0mxoobl, TUHUSL
COpMUpOBKU.

Purpose. Solving the problem of recycling the industrial waste of the mechanical engineering.

Methods. To analyze the material of the slag-dump the methods of investigation of the active industrial waste dumps,
of determination of the physical and chemical properties of its components and of the danger class were used.

Results. Proposals concerning the improved waste assorting line in the territory of the drop-hammer shop of the
machine building plant.

Scientific novelty. Alternative directions of recycling the material of the slag-dump of the machine building plant.

Practical value. The substantiation of introduction of the improved waste assorting line in the territory of the drop-
hammer shop of the machine building plant is adduced.

Keywords: recycling; mechanical engineering; environment; foundry engineering; waste; assorting line.
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THE RETROSPECTIVE RISK ANALYSIS OF UNDERGROUND MINE WORKERS OF COAL MINES
OF THE DONETS BASIN

Hean. PerpocnekTBHBIN aHaNM3 pHUCKa IOA3EMHBIX TOPHOPAOOYMX YTOJBHBIX IIAXT JUIA pa3paboTKu Mep II0
MOBBIIIEHUIO 3Q(QEKTUBHOCTH YIPABICHUS UM.

Mertoauka. AHaIMTHYECKHE WCCIEJOBAaHMS JWHAMHUKM pPHCKa TOJ3E€MHBIX T'OPHOPAOOYMX  YroJILHOHM
IIPOMBIIIEHHOCTH JloHOacca Mo JMTepaTypHBIM MCTOYHHKAM C MCHOJIB30BAHMEM pPacdEéTOB PHCKA IO PEAIbHBIM JIaHHBIM
TpaBMaTu3Ma ¢ perpocrektuBoii (1958...2013 rr.).

PesyabTaThl. PeTpocnekTHBHO UCCleoBaHAa 3aBUCHMOCTh AMHAMHUKH IIOKa3aTeled pHcKa TpaBMaTH3Ma Co
CMEpTENFHBIM HCXOJIOM TOA3EMHBIX TOpHOPaOOYMX YTroJbHBIX mmaxT JlomOacca OT HadW4YUs OMACHBIX M BPETHBIX
MIPOU3BOJICTBEHHBIX (aKTOPOB Ha paboumx MecTax, AWHAMHUKH YTJIEHOOBIYM M UYMCIEHHOCTH IEpCOHaja, pa3paboTaHBI
PEKOMEHAAIINH TI0 €T0 CHIKESHHUIO.

HayyHasi HOBU3HA. YCTaHOBJIEH KPUTEPUH TEXHHUYECKH IOCTH)KHMOTO YPOBHS pPHCKa 0€30MacHOCTH OCHOBHBIX
TEXHOJIOTUYECKHUX MPOIIECCOB YIIe00bIUN, IPUHATHIH B Ka4yeCTBE MCXOJHOTO IOKa3aTels pUCKa IpU pa3paboTKe Mep ero
ONTUMU3ALNH.

IIpakTHyeckas 3HAYNMOCTB. [loydeHHBIE pe3yIbTaThl MOTYT OBITH MCIIOJIB30BaHbI IPH pa3padboTke 3peKTHBHBIX
Mep 10 CHIDKCHHUIO PHCKA IT0JI3MHBIX TOPHOPaOOYMX yroibHBIX maxT JJonbacca.

KaloueBble cinoBa: puck; ynpaeienue puckom, ypoeeHb NpopecCuoHaIbHO20 pucka; 000viua yens, Kpumepuil,
NOO3eMHbIIL 20PHOPADOUUIL,; 20PpHbIE U 20PHO-60CCMAHOGUMENbHBIE PAOOMbL; Y2OIbHASL WAXMA.

Purpose. The retrospective risk analysis of the underground mine workers of the coal mines for working-out the
measures on increase of effectiveness with it.

Methods. Analytical investigations of the risk dynamics of the underground mine workers at the coal mines of the
Donets Basin by literature sources with the use of risk calculations according to real data of the traumatism with the
retrospective review (years 1958...2013).

Results. The dependence of the dynamics of the traumatism risk indices with the lethal end of the underground mine
workers at the coal mines of the Donets Basin is retrospectively studied. Availability of hazardous and harmful production
factors on-site, dynamics of coal output and personnel strength were taken into account. The recommendations on its
decrease were worked out.
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Scientific novelty. The criterion of the technically accessible safety risk level of the coal output primary processes is
ascertained. It is accepted as the initial risk index by working-out the measures of its optimization.

Practical value. The results obtained can be used by the working-out of the efficient measures on decrease of the risk
of the underground mine workers at the coal mines of the Donets Basin.

Keywords: risk; risk management; professional risk level; coal output; criterion; underground mine workers; mining
and mining-and-recovery operations; coal mine.



