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A METERING DEVICE FOR WATER FEED INTO A MIXING-FORCE INSTALLATION

Hens. Pa3paboTka KOHCTPYKIUH U OIpeJIeNICHIe OCHOBHBIX MapaMeTPOB PEryIUPyeMOro JO3UPYIOLIEro YCTPOHCTBa
JUIS IOJja4U BOJBI B CMECUTEIIbHO-HAHETATEIbHYIO YCTAHOBKY.

Metoauka. AHanM3 KOHCTPYKTHBHBIX PEHIEHHH JO3UPYIOIIMX YCTPOWCTB MOJAYM BOJABI B CMECHTEIBHO-
HATHETAaTEIbHYI0 YCTAHOBKY. AHAIMTHYECKHE HCCIICIOBAaHUS 3aKOHOMEPHOCTEH TEYEHHs BOABI B PACXOJHBIX OKHaX
KOMIIEHCATOPa AABICHHUS, aHAIN3 JEHCTBYIOIINX CUJI Ha IIYHKEep KOMIIEHCATOpa JaBIEHHs U MX YUCIEHHOE ONpPEeICHHE.

Pe3yabrarsl. Pa3paborana ruzppaBiandeckas W KOHCTPYKTHBHAs CXEMbI JO3UPYIOLIETO YCTPOMCTBa. Y CTPOWUCTBO
MIOCTPOEHO II0 JIBYXCTYNEHYaTOH CXeMe, IepBas CTyNeHb KOTOPOTO IPEICTaBIsIeT CO0OH KOMIICHCATOp [aBIICHHS,
obecrieuynBarOmUil MOCTOSHHBIA TEpenaj AaBJICHHUA Ha IOCIIEAOBATENIBHO COCIMHEHHOW BTOPOH CTYHNEHHM — peryiasTope
pacxosa, BBIIIOJIHEHHOM B BHAE BEHTWIA. IIOCTOSHHBIN mepenaja JaBlICHHS Ha PacXOAHOM BEHTWIE oOOecreunBaeT
CTaOMIIM3ALUIO pacxoaa BOAbI. JIJIs MOBBIICHNS! YyBCTBUTEIBHOCTH YCTPOICTBA Meperasl JaBlIeHUs BhLACIACTCS Ha THOKOM
pa3/ieIUTENbHOM BJIEMEHTE — YNPYrod MemOpaHe, 4TO OOECIeYMBAeT IOJHYI0 TePMETHYHOCTh M HCKIIOYAET IOTEpH
sHepruu Ha TpeHue. IloilydeHO ypaBHEHHME CTaTUUECKOIO DPABHOBECHS IUIYHXKEpPA, YPABHEHUE MCTECYEHMS KUIKOCTH.
OmnpezeneHbl YUCICHHbIE 3HAYSHNSI OCHOBHBIX KOHCTPYKTHBHBIX ITapaMeTPOB U CHJI, AEHCTBYIONINX HA ILTYHXKED.

Hayunasi HoBuM3HA. [IpennioxkeHHOE YCTPOHCTBO OTIIMYAETCA TEM, YTO CHUTHAN OOpaTHOH CBSI3M 1O JABICHHIO C
BBIXOJIa yCTPOIiCTBA MOJAeTCAd OJAHOBPEMEHHO B JBE MOJIOCTU: IUTYH)KEPHYIO HOJOCTh YIPYro MeMOpaHBI U MPYKUHHYIO
MOJIOCTh MPOTHBOIOJIOKHOTO TOPIA IUIYHXEpa, YTO IO3BONAET OCYIIECTBHTH JKECTKYIO CBSI3b YNPYroil MeMmOpaHBI C
IUTyHXKEPOM U 00€CIeYUTh aBTOMAaTUUECKYI0 CTaOMIIN3AIMIO TIepena/ia 1aBJIeHUs Ha BEHTHIIE.

IIpakTHyeckasi 3HAYMMOCTh. YCTPOWCTBO MOXET OBITh IPHUMEHEHO KO BCEMY TIapKy CYLIECTBYIOIIETO
CMECHUTENNEHO-HArHETATEIbHOTO 000pYAOBaHNUS, NCIIONIB3YIOLIEroCs IIPU BO3BEACHHH B3PHIBOYCTOWYHBBIX W M30JIMPYIOLINX
COOPYKEHHIL. 3a CYeT MOBBIMEHUA TOYHOCTH MOJA4M BOJBI B MOTOK CYXOH CMECH MOBBIINIAETCS MEXaHWYECKas MPOYHOCTh
MIEpEeMbIYKH U COKpAIAeTCsl BpeMs Habopa IPOYHOCTH.

KaioueBble ci1oBa: dosupyrouee ycmpoticmso,; nooaua 00bl,; CMabunu3ayusi, CMecumenbHO-HazHemameibHoe
000py008aHue; KOHCMPYKYUSL.

Purpose. Development of the construction and determination of principal parameters of the controlled metering
device for water feed into the mixing-force installation.

Methods. Analysis of constructive solutions of the metering devices for water feed into the mixing- force installation.
Analytical investigations of conformities of the water flow in flow windows of a pressurizer, analysis of the forces
influencing on a plunger of the pressurizer and their numerical determination.

Results. The hydraulic and constructive circuits of the metering device have been worked out. The device is based on
the two-stage system. The first stage of it is the pressurizer that guarantees the constant pressure drop at the series-connected
second stage, i.e. at the flow regulator fulfilled in the form of a valve. The constant pressure drop at the feed valve
guarantees the stabilization of the water consumption. For higher sensitization of the device the pressure drop is allocated at
a flexible separating element, i.e. at an elastic diaphragm, what secures the complete airtightness and excludes friction
energy losses. The static equilibrium equation of the plunger, the egress equation has been obtained. The numerical values of
the principal constructive parameters and forces influencing on the plunger have been determined.

Scientific novelty. The proposed device distinguishes itself by that fact that the pressure feedback signal from the
outlet of the device is given into two cavities at the same time: into the plunger cavity of the elastic diaphragm and into the
spring cavity of the opposite flat end of the plunger, what permits to realize the rigid constraint of the elastic diaphragm with
the plunger and to ensure the automatic stabilization of the pressure drop on the valve.
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Practical value. The device may be applied to the whole park of the existing mixing-force equipment being used
when erecting the explosion-proof and isolating structures. At the expense of the higher exactness of water feed in a dry
mixture flow the mechanical stability of a stopping increases and the time of the strength generation reduces.

Key words: metering device; water feed; stabilization; mixer force equipment; construction.
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BASIC PARAMETERS FOR DETERMINATION OF PLACES FOR DEPLOYMENT OF FIRE-RESCUE UNITS

Leab. Boinenuts KpUTEpUU JUIsl ONPEIeNICHHs] MECT JUCIIOKAINH M0XKAPHO-CIIacaTeNIbHBIX YaCTeH.

MeTtoauka. AHAJIUTHYECKUE HMCCIIEIOBaHUs 3aKOHOAATEIbHOM 0a3bl Il HOPMUPOBAHUSI PACIIONOKEHHS TTOKAPHO-
cracaTeNbHBIX MOIPa3/IeJICHUI U CBEICHUH O BBIE3/1aX Ha TOXKAaPHI.

PesyasTaTsl. Ha ocHOBe aHamm3a HOPMHPYEMBIX TOKa3aTeNeH A OMpEIeIIeHUs MECT AUCIOKAIIUN W KOJHYECTBA
MOYKapHO-CIacaTebHBIX TTOAPa3AeICHAN B PAC CTPaH BBIICICHBI 0a30BHIC TIOKA3aTENN, B TOM YHCIIE U CKOPOCTh ABIKCHHS
MTO’KapHOTO aBTOMOOMIIS OT MECTa MOJIYYCHHsI COOOIIEHHS O TOXKape IO MeCTa BBI30Ba B TOPOJIC M B HACCIICHHBIX IMYHKTaX
ceNbCKoi MecTHOcTH. [lpuBeneHa wHpoOpMamus O METOIWKE OIpPEICNICHHS CPeAHEH CKOPOCTH IBIXKCHHS MOXKapHOTO
aBTOMOOWIA W KO3(QQHINEHTa W3BIIMCTOCTH JOPOT OOIIETO IMONB30BaHMS ITyTEM aHaim3a W O0OpabOTKH CBEACHUH O
BbI€3/]aX Ha I0XKaphl MMOKapHO-ClIacaTeNbHBIX MOJpa3ACICHII U NPeIoKeH MepeueHb KPUTEpHeB 00pa3oBaHMsl I0KaAPHO-
criacaTesbHBIX OApa3IelIeHHH.

Hayunasi HoBu3Ha. [IpuBenena nHpopmanus o nepcreKTuBax npuMeHeHus paspadorannoit HUNI'[] «Pectmpatop»
METOJUKH OIPEAEICHHUs CpelHeld CKOPOCTH ABHMKEHHS I0KapHOTO aBTOMOOWIS M KOA(P(HIUEHTa HEIMHEHHOCTH IOpOr
00111ero MOJIb30BaHMUS MyTEM aHalu3a U 00pabOTKH CBEJICHNH O BbIe3[jaxX Ha I0Kapbl OAYMHEHHBIX [TOXKAPHO -CIIacaTeNbHBIX
MOJIpa3/ieNieHHid U NPeIIoKEH TepedeHb KpuTepreB 00pa3oBaHusl MOKapHO-ClacaTesIbHbIX nojpasaeneHuid. OTMeueHo, 4To
¢ nomorusio noydennsix HUUT'J] «PectimpaTop» pe3ysbTaToB POBEPEHbI HCHONB3YEMbIE PaHee KPUTEPUH 00pa3oBaHus U
OTIpeJIeTICHUs] MECT JMCIIOKAlMHM I0)KapHO-CIIacaTeNbHBIX YacTei, aJalTHpPOBaHbl K COBPEMEHHBIM YCIOBHSIM U
OTKOPPEKTHPOBAH MEepeUeHb KPUTEPHEB.

IIpakTHyeckasi 3HAYMMOCTb. AHAIUTHYECKHE HCCIEIOBAHMS CBEICHMI O BbI€3Jax I0KapHO-CIACcaTeIbHBIX
NOJIpa3/ieNieHuii K MECTy BBI30Ba IO3BOJIMJIM YTOYHHTH IE€pPEYEHb M YWCICHHBIE IOKA3aTeNM Ui ONpPENeNICHHS MeCT
JIICTIOKAIMK TI0KapHO-CIacaTeNbHbIX IOJpa3/ieieHHii, IPOBECTH aHa W3 OOECreveHHs BBIMOJHEHUs TAaHHBIX KPUTEPHEB
CYIIECTBYIOIUMH I0XKAPHO-CIIACATEIbHBIMU MOAPA3/ICIICHUSAMH JIJIsl ONPEIEICHUS MECT PACIOIOKEHHS TOMOTHUTEIbHBIX
MOXKAPHO-CIACATENbHBIX NO/Pa3/IeIICHUI.

KiroueBble ciaoBa: noowcap, epemsa HpubbIMuUs Nepeoco NOHCAPHO-CRACAMENbHO20 HOOpPA30eleHUs; CKOPOCHb
0BUICEHUSL NOICAPHO20 ABMOMOOUISL, KOIPPuyuenm uzsuiucmocmu 0opoe; OUCIoKayus.

Purpose. To specify the criteria for determination of places for deployment of the fire-rescue units.

Methods. Analytical investigations of the legislative basis for regulating the location of the fire-rescue subdivisions
and the data about their responds to the fires.

Results. On the basis of the analysis of the normalized results to determine the places for deployment and quantity of
the fire-rescue subdivisions in some countries the basic parameters have been specified including the fire truck velocity from
the place of receiving the report of the fire and up to the place of the reported fire in urban locations and settlements
countryside. The information about the methods of determination of the average fire truck velocity and the factor of the
public roads tortuosity by way of the analysis and data processing on the responds to the fires of the fire-rescue subdivisions
has been adduced, and the list of criteria for formation of the fire-rescue subdivisions has been proposed.

Scientific novelty. The information on the prospects of the use of the methods for determination of the average fire
truck velocity and the ratio of the public roads non-linearity by way of the analysis and data processing on the responds to
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the fires of the subordinate fire-rescue subdivisions worked out by the NIIGD “Respirator” is adduced, and the list of criteria
for formation of the fire-rescue subdivisions is proposed. It is stated that the previously used criteria for formation and
determination of the places of deployment of the fire-rescue units have been checked with the help of the results obtained by
the NIIGD “Respirator”, adapted to the up-to-date conditions, and the list of the criteria has been corrected.

Practical value. The analytical investigations of the information on the fire-rescue subdivisions responds to the
places of the reported fires allowed specifying the list of the criteria and the numerical indices for determination of the places
of deployment of the fire-rescue units, conducting the analysis of securing the implementation of these criteria by the
existing fire-rescue subdivisions to identify the places of deployment of the additional fire-rescue subdivisions.

Key words: fire; time of respond of the first fire-rescue subdivision; fire truck velocity; factor of the public roads
tortuosity; deployment.
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GENERATION OF A GAS-MECHANICAL FOAM ON NETS OF FOAM GENERATOR DEVICES

Hean. VccnenoBanne OCOOCHHOCTEH KOHCTPYKIMMA CETOYHBIX IEHOTCHEPATOPHBIX YCTPOWCTB Ui YCTOHYHBOIO
MOJyYeHHs] Ta30MEXaHUIECKOU TMIEHBI, CIOCOOOB MMOJa4u PACTBOPA IIEHOO0OPA30BAaTENsI U ra3a Ha CETKY.

MeTtoauka. JKCIEPUMEHTAIILHBIC UCCIICIOBAHMUS MPOIECCa MOTYYSHHs] Ta30MEXaHUIEeCKOM TIeHbl Ha BEPTHKAIbHBIX
1 HaKJIOHHBIX CETKaxX YCTPOMCTB.

PesyabTarsl. OnpeseneHbl KOHCTPYKTUBHBIE ITapaMeTphl yCTPOICTBA AJS MOJMYYCHHS Ta30MEXaHWYECKOH IMEHBI U
onpoOoOBaHbl CHOCOOBI MOJAYM PAacTBOpa TMEHOOOpa3oBaTelsl W ra3a Ha BEPTUKAIbHBIE M HAKIOHHBIE CETKH. YUYTEHBI
HEIOCTATKA CETOYHBIX IICHOTEHEPATOPHBIX YCTPOWCTB MpH IOAa4Ye pPACcTBOpa MEHOOOPa30BaTeNsl C MEXaHWMYCCKHMU
MPUMECSMH. Y CTPaHEHO 3aCOPEHUE NEHOTEHEPUPYIOIUX CETOK.

HayuHasi HOBU3HA. B oTiinune OT W3BECTHBIX KOHCTPYKIMH MPEIJIOKEHO MOJady pacTBOpa MeHOOOpa3oBareis H
ra3a Ha HAKJIOHHYIO [IEHOTCHEPHUPYIOILYIO CETKY OCYIIECTBISITh C MPOTHBOTOIOXKHBIX CTOPOH, a JJIsl HAOPBI3TUBAHUS HA Hee
pactBopa TeHOOOpa3oBarenss MNPUMEHATh (OPCYHKY MIEIeBOr0 THIIA, YTO MO3BOJSIET MPH TEHEPUPOBAHUH TICHBI
HCIOJIhb30BaTh BCIO IUIOIIA/b CETKH U CAMOOYHIIATHCS €if HEeMOCPEICTBEHHO B MPOIECCE FCHEPUPOBAHHS MICHBI.

IpakTuyeckass 3HAYUMOCTh. BO3MOXXHOCTh PEryJMPOBaHUsI KPATHOCTH TCHEPUPYEMON Tra30MEXaHUYECKON MEHBI
HEMOCPECTBEHHO B MpoIlecce paboThl, a TAK)Ke MPUMEHEHHE [UIs TPHTOTOBJICHHS PACTBOpa MEHOOOPa30BaTeNsi BOJIBI,
coJieprKalleil MEXaHUUECKHEe TIPUMECH.

KaioueBble ciioBa: nenocenepamop, 2a30MexaHudeckds NeHd, pacmeop NeHoodpazoeamens; NeHOLEHePUPYIOudsl
cemka; Gopcynka; Kpamuocms neHol.

Purpose. Investigation of peculiarities of constructions of the net foam generator devices for stable production of the
gas-mechanical foam and methods of feeding the foaming agent solution and gas on the net.

Methods. Experimental researches of the process of generation of the gas-mechanical foam on vertical and inclined
nets of the devices.

Results. The constructive parameters of the device for generation of the gas-mechanical foam have been determined,
and the methods of feeding the foaming agent solution and gas on the vertical and inclined nets have been tested. The
shortcomings of the net foam generator devices by feed of the foaming agent solution have been taken into account. The
clogging of the foam generating nets has been eliminated.

Scientific novelty. As distinct from the known constructions it is proposed to feed the foaming agent solution and gas
onto the inclined foam generating net from the opposite sides and to use a slit sprayer for splashing the foaming agent
solution on it what permits to use the whole net area for foam generating and to self-purify it directly in the process of foam
generating.

Practical value. The possibility to regulate the foam expansion ratio of the generated gas-mechanical foam directly in
the process of operation as well as to use water containing mechanical impurities for preparation of the foam generating
agent solution.

Key words: foam generator; gas-mechanical foam; foaming agent solution; foam generating net; nozzle; foam
expansion ratio.
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REMOTE MINE AIR SAMPLING FROM ISOLATED FIRE DISTRICTS

Hens. OnieHKa BO3MOXKHOCTH W 0OOCHOBaHHE OCHOBHBIX MapaMeTPOB MUCTAHIIMOHHOTO OTOOpa Mpo0 BO3AyXa W3
H30JINPOBAHHBIX MOXKapHBIX yYaCTKOB Ha OOJIBIIIOM PACCTOSHHH C LENBI0 TONyYSHHs JTOCTOBEPHBIX NAHHBIX O Ta30BOU
0o0CTaHOBKE.

Metoauka. MccnenoBanue BO3MOXHOCTH 3((GEKTHBHOIO NPHUMEHEHUS] CHUCTEMBbl AMCTAHIMOHHOTO OTOOpa Ipod
LIaXTHOTO BO3/AyXa W3 M30JMPOBAHHBIX IIOKAPHBIX yYacTKOB Ha OOJIBIIOM pAacCTOSHHM, 00pa0OTKa CHenUaIbHBIX
JIMTEPATYyPHBbIX UCTOYHUKOB.

PesyabraThl. [IpoBeseH aHanu3 yClIOBWil Uil NMPUMEHEHHUsS CHCTEMbl JHCTaHIMOHHOTO OTOOpa Mpod IIaxTHOTO
BO3/lyXa U3 W30JMPOBAHHBIX YYACTKOB, aHAJM3 OCJIOKHEHMH M HEIOCTATKOB, CKa3bIBAIOIIMXCS Ha OOBEKTHBHOCTH HPOO
BO3IyXa IPH UX OTOOpE HA 3HAYUTEIHHOM DPACCTOSHHUH. JaHa OIleHKa CyIICCTBYIOIIEMY Ha CETOIHSIIHHUHA JEeHb CHOco0y
MUCTAHIIMOHHOTO OTOOpa Mpo0 MIAXTHOTO BO3IAyXa B M30JMPOBAHHBIX MOXKAPHBIX ydYacTKax. [IpemmoskeHBl MyTH
COBEPIICHCTBOBAHMSI CUCTEMBI JUCTAaHIIMOHHOTO 0TOOpa Mpo0 MIaXTHOTO BO3IyXa.

HayuHnasi HOBU3HA. YCTaHOBIICHA 3aBUCHMOCTH JOCTOBEPHOCTH Ta30BO3IYIIHOW MPOOBI OT MJIMHBI M JHAMETpa
TpyOOIPOBOJa, CKOPOCTH BO3AYIIHOTO TIOTOKA, IPEAJIOKEHBI COOTBETCTBYIOIIHE pacdeTHble Qopmynsl. OnpenencH
MaTepHual, U3 KOTOPOTO CIIEAYeT H3TOTOBIATH TPYOOHPOBOJ AN AMCTAHIIMOHHOTO OTOOpa Mpo0 C IENhI0 HUCKIIOUYCHHS
HEJOIyCTUMOM T'a30IIPOHULIAEMOCTH.

IpakTuyeckas 3HAYMMOCTD. [loydeHHbIE PE3YNIBTATHI CIEIYET UCIIOIb30BaTh NP pa3pabOTKe PEeKOMEHAALMH 110
JTUCTAHIIMOHHOMY 0TOOpy mpo0 BO3AyXa U3 M30JMPOBAHHBIX MOXKAapPHBIX YYacTKOB C MENbI0 JalbHEHIIero ux
HCTIONB30BaHUs MOJpa3ieNeHusIMI ['oCyIapCcTBEHHOW BOGHHU3MPOBAHHON TOPHOCIHACATENBHONW CITy>kObI MUHHCTEpCTBA 110
JlefiaM TPaKJaHCKOW OOOPOHBI, Upe3BbIYaiHBIM CUTYAIMSIM M JIMKBUIALMU TOCIEACTBUA CTUXUMHBIX OeAcTBUi JoHenKoi
Haponnoii PecrryOnuky npu TUKBUAAIMHA aBapUil B YTOJBHBIX IIAXTaX.

KiroueBble cj10Ba: y2onbHAs waxma, OUCMAHYUOHHBIN 0MOOp Npoo,; WaxmHulil 6030YX, U30IUPOBAHHBI NONHCAPHBIL
yuacmok, mpybonpogoo 0/ ombopa npod waxmHo2o 8030yxd.

Purpose. Evaluation of possibility and substantiation of basic parameters of the remote air sampling from the isolated
fire districts at a long distance with a purpose to obtain reliable data on the gas situation.

Methods. Investigation of the possibility to apply effectively a system for the remote mine air sampling from the
isolated fire districts at the long distance, editing the special literature sources.

Results. The analysis of conditions for the use of the system for the remote mine air sampling from the isolated fire
districts, the analysis of complications and shortcomings which influence the objectivity of the air samples during their
taking at the considerable distance have been carried out. The method for the remote mine air sampling from the isolated fire
districts existing today has been assessed. The ways for improvement of the system for the remote mine air sampling have
been proposed.

Scientific novelty. The dependence of the gas-air sample reliability on the pipeline length and diameter, air flow
velocity has been established, the corresponding design formulae have been proposed. The material which the pipeline for
the remote sampling should be made from has been determined with the purpose to exclude the intolerable gas permeability.

Practical value. The obtained results should be used by working-out the guidelines for the remote air sampling from
the isolated fire districts with the purpose of their further use by the subdivisions of the State Para-military Mine-rescue
Service of the Ministry for Emergency Situations of the Donetsk People’s Republic during accident elimination in coal
mines.

Key words: coal mine; remote sampling; mine air; isolated fire district; pipeline for the mine air sampling.
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INFLUENCE OF HEAT RELEASE OF CEMENT MATERIALS ON INITIAL STRENGTH KINETICS

OF A BLAST-RESISTANT STOPPING

Ile.m,. I/ICCJ'IGI[OBaHI/Ie BJIMSAHUSA TUAPATAIUU HEMEHTHOI'O BAXKYIICTO U YCKOPUTEIIA TBEPACHUSA Ha KUHCTUKY paHHeﬁ
MMPOYHOCTU BBpLIBoyCTOﬁQHBOﬁ TMCPEMBIYKU.

Meromma OCHOBaHa Ha TCOPETHUYECKOM HCCIIEAOBAaHHH IIPOIIECCAa TCIUIOBBIACICHUA IIPU THApaTalud LNEMCEHTA U
YCKOPUTEIA TBEPACHUA W HUX BJIUAHHUA Ha IIOBBIMICHUE TEMIIEPATYPBI INEPEMBIYKH, SKCIICPUMEHTAIIBHOM HCCICAOBAHUHA
Habopa paHHEHW MPOYHOCTH MPU TEPMOCTATHOM TBEPICHHH C PETYIHPYEMBIM H3MEHEHHEM TEMIIEpPaTyphl, aHAJIOTHIHBIM
3aKOHY U3MCHCHMS TEMIICPATYPHI B MOHOOJIOKE TIEPCMBbIYKH.

Pe3ysnbTarhl. BrIonHEH pacdeT TemrepaTypbl HarpeBaHHs MOHOOJOKAa TMEpeMBIYKHA 32 24 9 TBEpACHHS C YUETOM
9K30TCPMHUICCKUX peaKuHﬁ ruaparaid HEMCHTA W YCKOPHUTCIA TBEPACHUA. HOKaSaHO, 4YTO TEeMIICpaTrypa HarpeBaHUA
ONpeaACIACTCA MapKOﬁ HEMEHTa, YCKOPUTEIIEM TBEPACHUA U BOAOTBEPJALIM OTHOLICHUCM HCMCHTHOﬁ MacCChl U HE 3aBUCUT OT
MacCChl U TCOMCTPUYCCKUX PA3MEPOB MEPEMbBIYKH. PacuetrHOoe 3HaueHHE TeMIIEpaTyphsl € BBICOKOM TOYHOCTBIO TIOATBEPKIAACTCA
OKCTICPUMCHTAJIbHBIMU JaHHBIMU. C)ZLCJ'IaH BBIBOJI O TOM, 4YTO TEMIICPATYPHLIC YCJIOBUA TBEPACHHA LCMCHTHOI'O MaT€puajia B
MOHOOJIOKE TIEPEMBIYKH CYIIECTBEHHO OTIIMYAIOTCS OT TBEPACHUS B JIA0OPATOPHBIX yCIOBUsIX, cooTBeTcTBYRommx ['OCT 310.4-81
«llemeHTBl. MeToIBI OMpeiesieH st npeesa MPOYHOCTH MPH U3THOe M CHKATHWY», YCTAHABIMBAIOIIEMY TEMIIEPATypy TBEPICHHS
(20 £ 2) °C. TlosToMy pe3yJbTaThl JIAOOPATOPHBIX HCIBITAHUN MPOYHOCTHBIX XapPaKTEPUCTHK HIDKE IO CPABHEHUIO C
COOTBETCTBYIOIIIUMU XapaKTEPUCTUKAMH MaTephaja B MOHOOJOKE TNepeMbldKkH. J[isi ajeKBaTHOM OLEHKH MPOYHOCTHBIX
XaPAKTEPUCTUK C YUCTOM TCIJIOBBLACIICHUA B MOHOOJIOKE NEPEMbIYKHU MPETIOKCHO HCIIOJIb30BAHUC TEPMOCTATA C PCryJIMpyCMbIM
3aKOHOM HM3MCHCHUSA TEMIICPATYPLI IO SMIIMPUYCCKUM KPUBBIM, COOTBCTCTBYIOIIHMM 3dKOHY HM3MCHCHUA TEMIICPATYPLI B
MOHOOJIOKE TNICPEMbIYKHU. HOKaBaHO, 4TO BpEeMs Ha60pa NPOYHOCTU JIS1 HEMCHTHO-IIIJIAKOBOT'O M HIEMCHTHO-30JIbHOI'O MaTCpHUaIOB
C YY4ETOM TeIJIOBbIeNeHUs cokpataercs B 1,42 u 2,37 pa3a COOTBETCTBEHHO.

Hayunas noBu3Ha. [IpemiokeHa GopMyna st OnpeeNicHIs] HarpeBaHUs. MOHOOJIOKA B3PHIBOYCTOWYHBOH IIEPEMBIYKH C
Y4€TOM rujipatalilii EMEHTA, XJIOPUCTOTO KaJIbIUA U BOAOTBEPAOTO OTHOLICHUS I.IeMeHTHOﬁ MacCcCHI. HOJ’Iy‘IeHLI OMIIMPUICCKUC
KpHBBIE HAOOpa paHHEei MPOYHOCTH IEMEHTHBIX MaTEpHAJIOB C YIETOM TETUIOBBIETICHHS B MOHOOJIOKE TIePEMbIYKH.

IIpakTHuyeckasi 3HaYUMOCTb. COKpallleHHe BpPEMEHH BBOJAa B AKCIUTYyaTallMI0 B3PHIBOYCTOMYMBON MEPEMBIUKH,
TIOBBIIIEHUE ONIEPATUBHOCTU €€ BO3BCIACHUA.

KiroueBble cjioBa: menﬂoebzdeﬂenue; nepemvluka, yemeHmHuoe esncyujee; yCcKkopumeio meep()ele; memnepamypa,
npoOYHOCMb.

Purpose. Investigation of the influence of hydration of the cement binding material and cement hardener on the initial
strength kinetics of the blast-resistant stopping.

The methods are based on the theoretical study of the heat release process by cement and cement hardener hydration
and their influence on increase of the temperature of the stopping, on the experimental investigation of the initial strength
increase by the thermostatic hardening with the regulated temperature change that is similar to the law of temperature
variation in the monoblock of the stopping.

Results. The calculation of the temperature of heating the monoblock of the stopping during the 24-hour hardening
process has been fulfilled taking into account the exothermic reactions of cement and cement hardener hydration. It has been
shown that the temperature of heating is determined by cement brand, cement hardener and water-solid ratio of the cement
mass and doesn’t depend on the mass and geometrical dimensions of the stopping. The calculated temperature value is
confirmed by the experimental data with high accuracy. It has been concluded that the temperature conditions of the
hardening of the cement material in the monoblock of the stopping differ significantly from the hardening under laboratory
conditions complying with TOCT 310.4-81 “Cements. Methods of bending and compression strength determination” setting
the hardening temperature of (20 + 2) °C. That is why the laboratory test results of the strength characteristics are lower
than the corresponding material characteristics in the monoblock of the stopping. In order to adequately evaluate the strength
characteristics with due regard for the heat release in the monoblock of the stopping it has been proposed to use a thermostat
with the regulated law of temperature variation by empirical curves corresponding to the law of temperature variation in the
monoblock of the stopping. It has been shown that the time of the strength increase for the cement-slag and cement-ash
materials decreases 1.42 and 2.37 times correspondingly in accordance with the heat release.

Scientific novelty. The formula for determination of the heating of the monoblock of the blast-resistant stopping has
been proposed taking into account the cement, calcium chloride hydration and water-solid ratio of the cement mass. The
empiric curves of the initial strength increase of the cement materials have been obtained with due regard for the heat release
in the monoblock of the stopping.

Practical value. Reduction of setting into operation of the blast-resistant stopping, increase of operability of its
erection.

Key words: heat release; stopping; cement binding agent; cement hardener; temperature; strength.
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INFLUENCE OF THE PETROGRAPHIC COMPOSITION OF COALS ON METHANE THROTTLING FROM
THEM

Heasb. N3ydyeHnue BAUAHUSA TEKCTYPHl BHYTPEHHETO NMPOCTPAHCTBA YIJI U €r0 Fra30HOCHOCTH Ha MCTECUYEHHE METaHa U
OXJIKIAIOMHNH 3D HeEKT.

Metoauka. AHanu3 ¥ 0000LIeHHE TUTEPATYPHBIX HCTOYHUKOB M MaTepuanoB uccnenoBanniit HUUI «Pecrimparopy
HeTporpauuecKoro COCTaBa yriel 1 ero BiUsIHAE Ha METAHOBBIJICJICHHUE M OXJIXK/ICHHE.

Pesyabrarsl. [IpoaHanu3supoBaHbl [aHHBIE OTEUECTBCHHBIX M 3apyOCKHBIX HCCIEIOBaTelel 3aBHCHMOCTEH
o6wvemuol noau yriepona B yrisix C, %, oT 06beMHO# 101u JeTy4aux roprounx V', %, mopucroctu I1, %, oT 00peMHOM 101
yrnepona C, %, mpobumoctu yrast p or oObemHOW nomm yriepona. Ilomydensr 3aBucumoctu obmeit Iy, %, u
¢unpTpaumonHoii mopucroctu Iy, %, Vy, CMS/T, or V' u mpobumocTd. JIaHBI 3aBHCHMOCTH JUIS BBIUMCIICHHS 10
9KCTIEPUMEHTAIbHBIM JIaHHBIM JUHAMHUKH TEMIEpAaTyp OXJaXKICHUS YIIs TNpH HMCTCUCHWH W3 HEro METaHa, CpelaHei
TEMIIEpaTypHl 3a BpeMsI HCTEUCHUS, TUHAMHUKH Pacxo/ia UCTEYEHUs [, MII/C, CpeTHeH CKOPOCTH NCTEUYEHHs MeTaHa Vg, MII/C,
TEIJIOTHl JPOCCENUPOBAHMSA MeTaHa (,, Jlk/Momb. Ha KoHKpeTHOM mpuMepe IPOUILTIOCTPHPOBAHO IIOJNH30BAHUE
3aBHCUMOCTSIMH.

Hayunasi HoBu3Ha. [loka3aHo, 4To mapameTp JpoOMMOCTH yIJieil OHO3HAYHO XapaKTEePHU3yeT TEKCTYPY MOPUCTOTO
MPOCTPAHCTBA U aIeKBaTHO OTpakaeT (QMIbTPALIMOHHYIO IIOPUCTOCTh HE3aBUCUMO OT XapaKTEPUCTUK TOPUCTOH CTPYKTYPBI.
[IpennosxeH MeToI ONpeAeIeHNUS TeIIOTH APOCCENINPOBAHMS U3 YIJII METaHa.

IIpakTHyeckoe 3HayeHHMe. YCTAHOBJIEHO, YTO B TeueHHMH 1...6 OHEH B 3aBHCHUMOCTH OT pa3Mepa 4YacTHIl
OTTOPTHYTOTO OT MaccuBa YIJIs 332 CUET JIPOCCEINPOBAHUS M3 HETO METaHa NMPOUCXOANUT OXJAXKICHHWE YIJIsi B CPeHEM Ha
1...1,5 °C, 9To 3aTOpMa)KMBaET PEAKIMN €TO OKUCIICHUS M YBEINYNBAECT HHKYOAIIMOHHBIH NTEPHOJ] CAMOBO3TOPaHHMSI.

KnaloueBble ciioBa: nopucmocms,  OpodOumocms;,  MemanosblOeaeHue, CKOPOCMb  2a300moauu;  menioma
opoccenuposanus.

Purpose. Study of the influence of the coal internal space texture and its gas content on methane release and cooling
effect.

Methods. Analysis and generalization of literature sources and materials of investigations of the petrographic
composition of coals and its influence on methane release and cooling carried out by the NIIGD “Respirator”.

Results. The data of domestic and foreign researchers of dependences of the carbon content in coals, C, %, on the
volume fraction of volatiles combustibles, V', %, of the porosity II, %, on the carbon volume fraction C, %, of the coal
breakability [Ip, on the carbon volume fraction have been analyzed. The dependences of the general porosity I, %, and
filtration porosity Iy, %, Vg, cm®/t, on V" and the breakability have been obtained. The dependences are given to calculate
dynamics of the cooling temperatures of coal by methane release from it, average temperature during release, dynamics of
release consumption p, ml/s, average velocity of methane release I/s, methane throttling heat q,,, J/mol, according to the
experimental data. The use of the dependences is illustrated by way of the concrete example.

Scientific novelty. It is shown that the parameter of breakability of coals characterizes unambiguously the texture of
the porous space and reproduces adequately the filtration porosity irrespective of characteristics of the porous structure. The
method of determination of the throttling heat of methane from coal is proposed.

Practical value. It is established that the coal cooling occurs on the average 1...1.5 °C during 1...6 days depending
on the size of coal particles separated from the massif at the expense of the throttling of methane from it, what inhibits the
reactions of its oxidation and increases the incubation period of the spontaneous heating.

Keywords: porosity; breakability; methane release; gas recovery velocity; throttling heat.
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A SMOKE SUPPRESSION DEVICE IN ACCIDENTAL PREMISES

Heab. IlpoBeneHWe WCIBITAHWI OMBITHOIO O0pasla yCTPOWCTBA JBIMOIOIABICHUS C  HCIIOJb30BAHHEM
TOHKOPACITBIIIEHHOM BOJIBI C IENBIO SKCIIEPUMEHTAILHOTO MOATBEPKICHUS €TI0 IapaMeTpOB.

MeTtoabl. DKCriepUMEHTaIbHBIE UccienoBanns. CpaBHEHHE HKCIIEPUMEHTAJIBHBIX JAHHBIX C MOJYYEHHBIMH paHee B
pe3ysbTaTe aHATUTUIECKUX HCCIIEIOBAHHM.

Pe3yabTaThl. DKCIIEPUMEHTAIBHO NOATBEPXkKIeHA d(PPEKTUBHOCTh pa3pabOTaHHOIO YCTpOicTBa B OOphOE C TakUM
onacHbIM (haKTOPOM IoXKapa, Kak 3aabiMieHue. [1o cpaBHEHHIO ¢ eCTECTBEHHOM BEHTHISILIMEH MPUMEHEHNE YCTPONUCTBA ISt
0TCOCa YCKOPHUIIO MPOLIECC yaleHUs IbIMa U3 aBapuiHOTO MoMeIeH s B 1,5 pa3a, Al HarHeTaHHsl — NPAaKTHYECKHU B 2 pasa,
a TpU JOMOJHUTEIbHON IOAave pacHbUICHHOW BOJBI C IOMOIIBIO OJHOTO Hacazaka (pacxox Boms! 1,3 1/c) — B 3 pa3sa.
JlanbHeliee yBelIMueHNE KOJMYECTBA HACAAKOB U TEM CaMBIM Pacxo/ia M0AaBaeMOH JKUIKOCTH HE TPHUBENIO K OIy TAMOMY
pesynbrary. Tak, mpu HCIONIB30BAaHMM JABYX HAcaAKOB (pacxoXx BoAbl 2,0 J/c) BpeMs yHaleHHs AbIMa W3 aBapHHHOTO
MIOMEIIEHHUS COKpaTUiIoch Ha 25,6 %, IpH HCIONB30BaHMH TPeX HacaakoB (pacxon Boxs! 3,9 ni/c) —Ha 27,3 %.

Hayunast HoBH3HA. Hanum skcriepruMeHTaIbHOE TOATBEPXKACHHE MOTyUCHHBIE PaHEee aHATUTHIECKUE 3aBHCUMOCTH
JUIsl OTIpeZIeJIeHUs] MHTCHCHBHOCTH M BPEMEHH IOJadd TOHKOPACTBUICHHOW BOJBI B aBapHiHOE MOMENICHHE B IIEJIX
MOBBILICHHS BUIUMOCTH.

IIpakTuyeckas 3HaYUMOCTh. BHeipeHne pa3paboTaHHOIO YCTPOKMCTBA B TI0KAPHO-CIIACATENBHBIX MMOPA3ACICHUIX
MYC no3BosUT MOBBICUTH 3PPEKTUBHOCTh MX ACHCTBUH, CHU3UT yrpo3y >KM3HM CIACaeMbIX JIIOJEH M BeOyIIMX OOEBbIE
JIEHCTBUS NIOKAPHBIX.

KiroueBble  cjI0Ba:  9KCHepuMeHMANbHble — UCCIe008AHUA;  BUOUMOCHb,  ObIMOOCANCOeHUe;,  ObIMOCOC,
0bIMONOOAasIeHUE,  PACX00  600bl,  3a0bIMAEHUE,  BO30YUIHO-B00HOU  NOMOK,  UHMESPUPOBAHHOE  YCMPOUCEO
ObIMONOOABIEH s, MOHKOPACNbLIEHHAS 800d.

Purpose. Carrying-out the tests of the prototype of the smoke suppression device with the use of the fine-air water for
the purpose of the experimental evidence of its parameters.

Methods. Experimental investigations. Comparison of the experimental data with the data obtained earlier as a result
of analytical investigations.

Results. The effectiveness of the device worked out in the struggle with such a hazardous factor of the fire as smoke
generation has been confirmed experimentally. In comparison with the natural ventilation the use of the exhaust device has
accelerated the process of smoke removal from the accidental premise one-and-a-half times, that one for pumping —
practically two times greater and by the additional feed of the fire air water using one nozzle (water consumption is 1.3 1/s)
three times greater. The further increasing of the nozzle number and therefore of consumption of water being fed has not led
to the tangible result. Thus, by the use of two nozzles (water consumption is 2.6 1/s) the time of the smoke removal from the
accidental premise has been decreased by 25.6 %, that one by the use of three nozzles (water consumption is 3.9 1I/s) — by
27.3 %.

Scientific novelty. The analytical dependences for determination of the intensity and time of feed of the fine-air water
into the accidental premise with the aim of the higher visibility obtained earlier have found the experimental verification.

Practical value. The introduction of the device worked out in the fire-rescue subdivisions of the Ministry of
Extraordinary Situations will allow increasing the effectiveness of their activity, lowering danger to life of the people being
saved and of the fighting firemen.

Keywords: experimental investigations; visibility; smoke precipitation; smoke sucker; smoke suppression; water
consumption; smoke generation; air-water flow; integrated smoke suppression device; fine-air water.


mailto:mchs-dnr@mail.ru
mailto:vasyn41@mail.ru
mailto:didenartem89@gmail.com
mailto:mchs-dnr@mail.ru
mailto:vasyn41@mail.ru
mailto:opbush@mail.ru
mailto:didenartem89@gmail.com

Anopeit IOpvesuu Konaoda, nau. omo.,; e-mail: kolyadal980@mail.ru

Tocyoapcmeennulii  HAyuHO-UCCAEO08AMENbCKUNL UHCMUMYI  20PHOCHACAMENbHO20 0eld, NONCAPHOU 0e30nacHocmu U
epaoicoanckot 3awumaol « Pecnupamop» MY4C JJHP

283048, Jloneyx, yn. Apmema, 157. Ten. (+38 062) 332-78-39

NPUMEHEHUE BOJISTHBIX 3ABEC JIJISI TIPOTUBOIIOKAPHOM 3AIIIUTHI ITOJI3EMHBIX CKJIAJIOB
B3PBIBYATBIX MATEPHUAJIOB

Andrey Yuryevich Kolyada, head of department; e-mail: kolyada1980@mail.ru

The “Respirator ” State Scientific Research Institute of Mine-rescue Work, Fire Safety and Civil Protection of the MChS DPR
283048, Donetsk, 157, ulitsa Artyoma. Phone (+38 062) 332-78-39

USE OF WATER SCREENS FOR FIRE PROTECTION OF UNDERGROUND EXPLOSIVE MATERIALS
DEPOTS

Hens. PazpaboTrka METOAWKH pacdeTa IMapaMeTpOB BOISHBIX 3aBEC, NMPUMEHSIEMBIX B COCTaBE MPOTHBOIOXKAPHBIX
KOMIUIEKCOB JUISl 3aIUThI TOA3EMHBIX CKJIaJ0B B3pbIBUATBIX MaTepUAIIOB.

Mertoauka. AHaJIUTHYECKUE HCCIEAOBAHMS W MaTeMaTHYECKHE pacueThl NapaMeTpoB BOJSHBIX 3aBeC s
MIPOTUBOIOKAPHOH 3aIIMUTHI CKJIaJJOB B3pbIBYATBHIX MATEPHAIIOB.

Pe3yabTarel. PaccMoTpeHa mnoxapHasi ONacHOCTh IOA3EMHBIX CKJIaJ0B B3PbIBUATBHIX MAaTEpUATOB B YIOJBHBIX
maxTax. PazpaboraHa MeTorKa pacdeTa mapaMeTpoB BOJSHBIX 3aBeC, BXOIIMIAX B COCTaB IMPOTHUBOIIOKAPHOTO KOMIDIEKCA
3alIMUTHl CKJIaJa. BhINOMHEH pacyeT MOBBINIEHUSI OTHECTOMKOCTH CKJIaJla Ha IPUMEpPE UCIOJIb30BaHUsl YCTAHOBKU BOASHOTO
noxkapotryieHust «byc-1y», pazpadorannoit HUUI'J] «Pecriupatop» MUC JIHP.

Hayunasi HoBu3Ha. [loryueHHast MeToIMKa TIO3BOJISIET 0OOCHOBATH MapaMEeTPhl BOISHBIX 3aBEC, HCIIOJIb3yEeMbIX IS
MPOTUBOMOKAPHOI 3aLIUThI MO3EMHBIX CKJIaJJOB B3PhIBYATHIX MATEPHUAJIOB.

IIpakTnyeckass 3HaYMMOCTb. [IpumeHeHne ycrtaHOoBOK «byc-1» B cocTaBe MPOTHBOIOXKAPHBIX KOMIUIEKCOB JIJIS
3aIIUTHI CKIIAJ0B B3PHIBYATHIX MAaTEPHAJIOB COKPAIIAeT PAcXo] BOABI IIPH MoXkape (II0 CPaBHEHHUIO C APYTUMH YCTaHOBKAMH,
Hanpumep BBP-1), moBsIaeT OoraecToRKOCTh CKIIaZa U 00ecIeYnBaeT BOSMOKHOCTE €T0 Pa3TPY3KH.

Knrueevte cnoea: noowcap; ckiad 63pvbl8UambIX MaAmepuaios, JIOKAAU3AYUS, B00AHAA 3aséecd; Kodpguyuenm
NpONnycKanus, Q@GexmueHoCms, NPOMUBONOHCAPHBLIL KOMNIEKC.

Purpose. Working-out the methods for calculation of parameters of the water screens being used in the composition
of the fire-fighting complexes to protect the underground depots of the explosive materials.

Methods. Analytical investigations and mathematical calculations of water screen parameters for fire protection of
the depts of the explosive materials.

Results. The fire hazard of the underground depots of the explosive materials has been considered. The methods for
calculation of the parameters of the water screens being included in the composition of the fire-fighting complex for
protection of the depot has been worked out. The calculation of the higher fire resistance of the depot has been fulfilled by
way of example of the use of the “Byc-1” water fire-extinguishing installation developed by the NIIGD “Respirator” of the
Ministry of Emergency Situations of the Donetsk People’s Republic.

Scientific novelty. The obtained methods allow substantiating the water screens parameters being used for protection
of the underground depots of the explosive materials.

Practical value. The use of the “Byc-1” installations in the composition of the fire-fighting complexes for protection
of the depots of the explosive materials reduces the water consumption during the fire (in comparison with other installations
as BBP-1 for example), raises the fire resistance of the depot and guarantees the possibility of its unloading.

Keywords: fire; depot of explosive materials; localization; water screen; transmission factor; efficiency; fire-fighting
complex.
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THE MINIMUM FIRE-SAFE DIMENSIONS OF WASTE HEAPS OF COAL MINES

Henab. YcraHoBIeHNE MUHUMAIbHOM TOMIUHBI CKOIUIEHUS] OPOJHOIO OTBajla YrOJbHON IIAXThl, UCKIIOYAIOLIEH ee
CaMOBO3TOPaHUE, HA OCHOBE paHee IMPOBEICHHbBIX UCCIEIOBAHUN 110 U3YUEHUIO0 KUHETUKH OKHUCIICHUS.

MeTtoanka OCHOBaHAa Ha MAaTEeMAaTHYECKOM MOJENN CaMOHArpeBaHUs MATEPUAlOB 332 CUET XMMUYECKHUX pPeakLuil
OKHCIIEHUS U dKcniepuMeHTanbHbIX gaHHeix HUWUTIL «Pecniupatopy.
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PesyabTarsl. [IpennoxkeHo UCTONb30BaHUE PENICHHSI TUHEAPU30BAHHOTO YPaBHEHHS HEH30TEPMHUUECKONH KUHETHUKH
XeMOCOpOIH Ta30B MHUKPOMOPUCTHIMHA COPOEHTaMH ISl OIpEIeNiCHHs] MUHAMANbHOW TOJIIMHBI CKOIDICHHS MOPOIHO-
YTOJIFHOW MAaccChl, JOCTUTAIOMIEd KPUTHYECKOTO 3HAUCHHS TEMIepaTypbl CaMOHArpEBaHM C YYETOM TEIDIONOTEPh B
OKpPY’KaIOIIyIO cpey. BEImomHeHo MotennpoBaHie Mporiecca caMOHATPEBAHUS TSI CMECEH ITOPOIBI C Pa3IMIHBIMH THIIAMH
yraei. OmpeneneHsl 3HAYCHHWS MHHAMAIBHOW TONIMHBI CKOIUICHUS ITOPOTHO-YTOJMBHOH MAacChl, HMCKIIOYAOMmIeH ee
BO3TOpaHUeE.

Hayuynasi HoBM3HA. J[aHBl aHANUTUYECKUE 3aBUCUMOCTU JI pacueTa MUHMMAlIbHOW TOJIIMHBI MOPOAHONH MAacchl
OTBAJIOB YTOJILHBIX IIAaXT, UCKIIIOYAIONIEH ee cCaMOBO3TOpaHue.

I[pakTHdyeckasi 3HAYUMOCTh. [IpeioskeH crocob MpeaynpekaeHUs] CaMOBO3TOPaHUs OTBAJIOB YrOJBHBIX INAXT C
Pa3IUYHON XapaKTEePUCTUKON MOPOJHO-YTOJIBHON MacChl IyTeM OTPaHUYEHUsI TONIIUHBI €€ CKOTUICHUSI.

KiroueBble CI0Ba: camoso3eopanue;, MONWUHA CKONJCHUS MAmepuanda, Kodp@uyuenmol menioomoauu,
aocopbyusi; peakyuu.

Purpose. Ascertainment of the minimum thickness of an accumulation of the coal mine waste heap that excludes its
spontaneous ignition on the basis of the investigations on studying the oxidation kinetics carried out earlier.

The methods are based on the mathematical model of self-heating the materials at the expense of chemical oxidation
reactions and experimental data of the NIIGD “Respirator”.

Results. The use of the solution of the linearized equation of nonisothermic kinetics of the chemical adsorption of
gases with microporous sorbates to determine the minimum thickness of the accumulation of the rock-coal mass that reaches
the critical value of the spontaneous heating temperature with due regard for heat losses into the environment has been
proposed. The modeling of the self-heating process for the mixtures of rock with various types of coals has been fulfilled.
The values of the minimum thickness of the rock-coal mass accumulation excluding its spontaneous ignition have been
determined.

Scientific novelty. The analytical dependences to calculate the minimum thickness of the rock mass of the slag-heaps
of the coal mines excluding its spontaneous ignition are given.

Practical value. The method for prevention of the spontaneous ignition of the coal mines slag-heaps with various
characteristic of the rock-coal mass by means of limitation of the thickness of its accumulation is proposed.

Keywords: spontaneous ignition; thickness of the material accumulation; heat irradiation coefficient; adsorption;
reactions.
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ABILITY OF POROUS MATERIALS TO ABSORB CHEMICALLY HAZARDOUS SUBSTANCES
CONDUCTIVE TO ACCIDENTS

Henab. CpaBHUTENBHBIE HCCICIOBAHNSA COPOIMOHHONW CHOCOOHOCTH MOPHCTHIX MAaTEPHAJIOB KAaK HCXOIHOTO CHIPBS
JUTA TIOTy9IEeHNS COPOSHTOB, MOTIIOMIAONINX aBAPUIHO XMMHUYIECKH OTTACHBIE BEIECTBA.

Metoa. OrmperneneHue yCKOPEHHBIM M IPOJODKUTENBHBIM B3BEIIMBAHHEM CTATHYECKOW COPOIMOHHOH €MKOCTH
TIOPHUCTHIX MAaTEPHAIOB 110 OTHOIIECHHIO K OEH30ITy.

Pe3yabrarhl. DKCIEpUMEHTAIFHO HM3yYeHa COPOLMOHHAs CIIOCOOHOCTh ILIECTH MapoK KaMEHHOro YIS, KOKca,
METaLTyprH4ecKOro ¥ KOTEJIBHOI'O IUIAKa, 30JIbI-yHOCAa M 30JbHBIX AIIOMOCHIIMKATHBIX MHKpOc(ep TEIIOBBIX
JIEKTPOCTAHIMH. Y CTAHOBJIEHO, YTO yrojb Mapku /1" (AIMHHOIUIAMEHHBIN r'a30BBI) OOJbIIE IOIJIOMIACT OCH30J1a, YeM
KaMeHHbIH yromb Mapok: A (anrpauur), T (tommit), K (kokcoBslit), I' (razoBbiii) u XXK (xupHblii kokcoBslii). [Tokazana
LIENIECO00PAa3HOCTh  MCIOIBb30BAaHMSA OTXOJOB IPOMBIIUICHHOTO MPOM3BOJACTBA, KOTEIBHOIO IJJAKA W 30JBHBIX
AIOMOCIIIMKATHBIX MHKpOc(ep Kak ChIpbs Ul TOMydeHUS S()(PEKTHBHBIX M JKOHOMHYECKH BBITOJHBIX COPOCHTOB,
MOTJIOMIAOIINX aBAPUHHO XUMHIECKH OITACHBIC BEIIECTBA.
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Hayuynasi HoBu3Ha. BriepBble nM3ydeHa CIOCOOHOCTh CEpUM KaMEHHBIX YIJIEW pa3jMdHON CTaauu MeTaMmopduMa
OJTHOTO MECTOPOKACHHUS, a TAaKKe NPOMBIIUICHHBIX OTXOIOB MPEANpHATHH [IOHEIKOro perrmoHa MOTJIOMATh aBapHUHO
XUMHUYECKH OTIACHBIE BellecTBa (OeH30T).

[pakTHyeckasi 3HAYUMOCTb. Pe3ynpTaThl HCCIEOBaHUI — OCHOBa A pa3pabOTKH JOCTYIHBIX COpPOCHTOB Ha
OCHOBE TIPHUPOJHBIX HOPHUCTHIX MaTepranoB. COpOCHTHI MPEICTABIIIOT COOOH OHO U3 A((EKTUBHBIX CPEACTB yCTPaHCHHUS
OTPHIATEBHBIX TTOCIIEICTBUI TEXHOTEHHOH W aHTPOIIOTEHHOM e TeIbHOCTH OOIIECTRA.

CopOeHTbl HEOOXOIUMBI ISl JIMKBUAALMH IIOCICACTBUI Ype3BBIYANHBIX CHUTYyalMd TNPH aBapUsiX Ha XUMHUYECKU
OIAaCHBIX O0BEKTAX U TPAHCIOPTE, a TAKXKE JUIS PELICHHs SKOJIOrHYecKuX npoodisieM. [IppuMeHeHne OTHOCUTEIBHO HEJ0OPOTHX
W KPYMHOTOHHRKHBIX MaTE€pHAIIOB JUIS MOJY4YEHHsS COPOSHTOB 3HAYMTENBHO PACHIMPUT CHIPhEBYIO 0a3y 0e3 NCIOJIb30BAHUS
JIeUIUTHBIX ¥ CYHIECTBEHHO 00JIee JOPOTHX aKTUBUPOBAHHBIX YIIIEH U MOJMMEPHBIX COPOSHTOB.

Kpome atoro, paspaboTka ¥ NMpHUMEHEHHE HEJOPOTUX MPUPOIHBIX COPOSHTOB MO3BOJIUT COKPATUTH 3aTPaThl MPH
JMKBHUJALUK aBapUil TEXHOTCHHOTO XapaKTepa, CBA3aHHBIX C MAacIITAOHBIMH YTEUKaMHU U IPOJIMBAMH aBAPUHHO XUMHYECKH
OTIACHBIX BEIIECTB B OKPYKAIOIIYIO CPELy.

KiioueBble ¢J10Ba: agapuiiHo Xumuueckiu ONACHOe 8ewecmso, OeH30], 301d-YHOC, 30JibHble ANOMOCUTUKAMHbIE
MUKpOcghepbl;, KAMEHHbIL Y20ilb, KOKC; COpOeHm,; coOpOYUOHHbII 00beM, uLIaK.

Purpose. Comparative investigations of the sorption capacity of the porous materials as feed stock for generation of
sorbates absorbing the chemically hazardous substances conductive to accidents.

Method. Determination of the static sorption capacity of the porous materials with regard to benzene using the
accelerated and long-term weighting.

Results. The sorption ability of six ranks of coal, coke, metallurgical and boiler slag, ashes and ash aluminosilicate
microspheres of thermal stations has been experimentally studied. It has been ascertained that coal of the JII" rank (long
flaming gas coal) absorbs more benzene than coal of the ranks: A (anthracite), T (lean coal), K (coke coal), T" (gas coal) and
JKK (fat coke coal). The reasonability of the use of industrial production wastes, boiler slag and ash aluminosilicate
microspheres as  feed stock for generation of the efficient and economically sound sorbates absorbing the chemically
hazardous substances conductive to accidents has been shown.

Scientific novelty. The ability of a series of coals with the various metamorphism stage of one coalfield as well as of
industrial wastes of the enterprises of the Donets region to absorb the chemically hazardous substances conductive to
accidents (benzene) has been studied for the first time.

Practical value. The results of the investigations are the base for generation of the accessible sorbates on the basis of
the natural porous materials. The sorbates are one of the efficient means of elimination of negative consequences of the
anthropogenic and man-induced activity of the society.

The sorbates are necessary for elimination of consequences of emergencies during the accidents at chemically
hazardous objects and traffic accidents as well as for solving the ecological problems. The drawing of the relatively
inexpensive and large-tonnage materials into generation of the sorbates will considerably extend the raw material base
without use of the scarce and considerably more expensive activated charcoals and polymeric sorbates.

Besides that, the development and use of the inexpensive natural sorbates will allow reducing costs during
elimination of the anthropogenic accidents associated with the large-scale leaks and spills of the chemically hazardous
substances conductive to accidents into the environment.

Keywords: chemically hazardous substance conductive to accidents; benzene; ashes; ash aluminosilicate
microspheres; coal; coke; sorbate; sorption capacity; slag.
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FIRE-, EXPLOSION HAZARD OF CHEMICALLY HAZARDOUS SUBSTANCES CONDUCTIVE

TO ACCIDENTS AT INDUSTRIAL ENTERPRISES
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Hens. V3ydeHne BEepOATHOCTH BO3HMKHOBEHHMS II0YKAPOB M B3PHIBOB ABAPHHHO XMMHYECKH ONACHBIX BELIECTB B
ABapUIHBIX CUTYALMAX Ha IPOMBIIUICHHBIX MPEANPUATHAX (XUMUYCCKH OITACHBIX 0OBEKTaX).

Mertoauka. AHanms, 0000IIEHHE W CTATHCTHYECKas 00pabOTKa Pe3yNbTaTOB HCCICAOBAHUHA NPUYMH IIOKApOB U
B3PBIBOB aBAPUITHO XUMUYECKHU OITACHBIX BELICCTB B ABAPHIHBIX CHTYaLUIX.

Pe3ynbTarbl. M3ydeHBl MPUYUHBL M CICACTBHSA MOXApOB M B3PHIBOB aBapHUHHO XMMHYECKH OIACHBIX BELIECTB B
ABapPHUIHBIX CHTYaLHIX.

Hayunas HoBu3Ha. O00011IeHBI IMEIOIIMECsS] B HAYYHOM JINTEpaType 3HaHHS 10 pobiieMe BOSHUKHOBEHUS T10KapOB
U B3PBIBOB aBapUIHO XUMHYECKU OIACHBIX BEIIECTB B aBAPUHHBIX CUTYALHsIX.

IIpakTuyeckass 3HaYUMOCTh. [loyydeHHBIE pe3ynabTaThl MO3BOJISIT IPU OLEHKE II0Kapo- U B3PBIBOOIIACHOCTH
aBapUMHO XMMHMYECKH OINAcCHBIX BEIIECTB IPHU aBapusAX Ha XUMHYECKH ONACHBIX OOBEKTaxX YYMTHIBATH IPUPOIY
XMMHYECKOTO BEIECTBA, KOJIMYECTBO €ro BEIOpOCa MM Pa3iivBa Ha 3eMJII0 WK B MOJ/I0H (0OBAIIOBKY), OLIEHUTH KOJIMYECTBO
aBapUIHO XUMHYECKH ONACHBIX BEILIECTB, IEPEXO0IsIlee B IEPBUYHOE U BTOPHYHOE 00JIAKO

KnroueBble ci0Ba: agapuiino Xumuuecku ONACHble 6euwecmed; NoXcap; XUMUYecKu ONACHbl 00beKm; 63pblé;
8EPOSMHOCb BOZHUKHOBEHUSL NONCAPA.

Purpose. Study of probability of origin of fires and explosions of chemically hazardous substances conductive to
accidents in emergency situations at the industrial enterprises (at the chemically hazardous objects).

Methods. Analysis, generalization and statistical treatment of investigation results of the causes of the fires and
explosions of the chemically hazardous substances conductive to accidents in the emergency situations.

Results. The causes and consequences of the fires and explosions of the chemically hazardous substances conductive
to accidents in the emergency situations have been studied.

Scientific novelty. The knowledge on the problem of the origin of the fires and explosions of the chemically
hazardous substances conductive to accidents in the emergency situations being available in the scientific literature has been
generalized.

Practical value. The obtained results will permit by the assessment of the fire- and explosion hazard of the
chemically hazardous substances conductive to accidents during the accidents at the chemically hazardous objects to take
into account nature of the chemical substance, amount of its emission or spill on the ground or into the pallet (bunded area),
to estimate the amount of the chemically hazardous substances conductive to accidents turning into the primary or secondary
cloud.

Keywords: chemically hazardous substances conductive to accidents; chemical fire; chemically hazardous object;
explosion; probability of origin of a fire.
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LOW-TEMPERATURE COMBUSTION IN PEROXIDE-SALT SYSTEMS

Leans. BrrsicHenne npuunH HecTaOMIbHOCTH BbLAENeHHS O, U 0COOEHHOCTEH TOpeHHs MePOKCHIHO-NIEPXIOPATHON
cucremsl tuna Me(Cl0,4),—NaO,(Na0,).

Metoanka 6a3upyercst Ha CONOCTAaBJICHUHU PE3yJbTaTOB MaTeMaTHYECKOTO MOJAEIMPOBAHUS TOPEHUS MEPOKCHIHO-
MEPXJIOPATHOM CUCTEMBI C IKCTIEPHUMEHTALHBIMU TAHHBIMH.

Pesyabrarsl. CKOpOCTh pacmpocTpaHeHHs (pOHTA TOpPEeHHUs, KOJIMYECTBO M CKOPOCTH BBIICIEHHS KHCIOPOJAa B
tBeprodasuoii cucreme Mg(ClO4),—Na,0,(NaO;) cyniecTBeHHO 3aBUCAT OT TEIUIOBBIX YCIOBUH FOPEHHUs, TEOMETPHUYCCKUX
XapaKTepUCTUK W cocTaBa o00pasnoB. CoBmajieHHe pacyeTHBIX [apaMeTpOB TOPEHHs C OKCIEPUMEHTAIbHBIMU
CBHJETENBCTBYET, UTO CKOPOCTh TOPEHHs ONpesensercss obMeHoM moHaMu Na' u Mg2+ B cuctemMe Mg(ClO4),—Na,0,, a
HecTaObMITLHOCTH BhIAeNIeHUsT O, 00yCIIOBICHA HAIMIHEM DHIOTEPMUIECKON CTaINK pas3iioskeHus oopasyronierocs NaClO4 B
NaClOs.

Hayynasi HoOBHM3HAa. YCTAaHOBJCH MeEXaHM3M TOPEHHUS MEPOKCUIAHO-NEPXIOPATHONW CHUCTEMbl M MPEJIOKEHA
TEopeTHYecKass MOJICJb, YYUTHIBAIOIIAsl BJIMSHHE HA CKOPOCTh TOPEHHsS U BBIJICICHUE KHCJIOPOJa TEPMOIUHAMHYCCKUX,
KHHETUYECKHX MTapaMeTPOB MPoLecca, TeMIoPU3NIECKUX U TEOMETPUIECKUX XapaKTEPUCTHK CUCTEMbI M BHEIIHUX YCJIOBHH.

IIpakTuyeckas 3HaunMocThb. Co3/1aHNE aBTOHOMHBIX XUMHYECKUX UCTOYHHKOB KHCIIOPOJA, @ TAK)KE I'eHEPaTOpOB
JIPYTUX Ta30B Ul OOCCHEUYCHHUS J>KU3HEICSTEIFHOCTH YEIOBEKa B PA3IMYHBIX CHTYalUsiX, a TaK)Ke pEeLICHHE psijia
TEXHUYECKUX 3a/1a4.
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2openus.

Purpose. Looking into causes of instability of O,-release and peculiarities of combustion of the peroxide-perchlorate
system, type Me(ClO,4),—NaO,(Na,0,).

The methods are based on comparison of results of the mathematical modeling of combustion of the peroxide-
perchlorate system with the experimental data.

Results. The velocity of propagation of the burning front, the amount and velocity of oxygen release in the solid-
phase system Mg(ClO4),—Na,0,(NaO,) depend considerably on thermal conditions of the combustion, geometrical
characteristics and composition of the specimens. The coincidence of the combustion design parameters with the
experimental ones testifies that the combustion velocity is determined by the exchange of the ions Na* and Mg?* in the
system Mg(ClO,4),—Na,0,, and the instability of the O,-release is stipulated by availability of the endothermic decomposition
stage of the generating compound NaClO, to NaClOs.

Scientific novelty. The mechanism of combustion of the peroxide-perchlorate system has been established, and the
theoretical model taking into account the influence on the combustion velocity and oxygen release of thermodynamic,
kinetic parameters of the process, thermalphysic and geometric characteristics of the system and environmental conditions
has been proposed.

Practical value. Creation of autonomous chemical oxygen sources as well as generators of other gases for
guaranteeing the vital functions of a man in various situations and also solving a number of technical problems.

Keywords: combustion; peroxides; perchlorates; model of combustion; burning front; oxygen; combustion
conditions.



