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DYNAMICS OF LIQUID MOTION IN A NOZZLE OF AN IMPULSE FIRE-
EXTINGUISHING DEVICE

Hean. Pa3paborka maremMaTHyecKoW MOJENU JBMXKEHUS JKUJIKOCTH B CTBOJIE HMITYJIbCHOTO
MOKapOTYIIAUIETO YCTPOMCTBA U ONPEJEIICHNAE €r0 OCHOBHBIX IIAPAMETPOB.

Metoabl. AHanUTHYECKHE METOAbl €  HCIOJIb30BAaHUEM  ypaBHEHMS bepHymm s
HEYCTAHOBUBLIETOCA ITOTOKA, YPABHEHUS HEPA3PBIBHOCTH IIOTOKA M YPABHEHUM TEXHUYECKOU
TUAPOMEXAHUKH.

PesyabraThl. Pa3paborana wmaremaTHueckassh MOJAETbh JBW)KCHUS JKUAKOCTH B  CTBOJIE
MMITYJIbCHOTO M0KAapOTYIIALEro ycTpoiicTa. [lomydyeHbl 3aKOHOMEPHOCTH U3MEHEHHS MacCOBOTO
pacxona, CKOPOCTH >KMJIKOCTH B CTBOJE M HA CPE3€ HACaIKa, YCTAHOBICHO BPEMs HCTCUCHUS
KHUJIKOCTH.

Hayunasi HoBu3Ha. [lonyyeno HenmneliHoe nuddepeHnnanbHoe ypaBHEHHE BTOPOTO MOPS/IKa,
OINMCBHIBAIOIIEE [BIDKEHHE MXUIKOCTH B CTBOJE HMITYJBCHOIO IOKAPOTYIIAIErO YCTPOMCTBA,
OTIMYAIOIIEEC TEM, 4YTO CONPOTHUBIEHME pPE3MHOBOIO HACAJKa pPAacCMAaTPUBANOCh Kak
CONPOTUBIIEHNE OTBEPCTHS B TOHKOM CTEHKE CO CKPYIVIEHHOW BXOJAHOW KPOMKOM.

IIpakTnyeckas 3HayuMocThb. IIpennoxkeHHas mMaTemMaTHyeckas MOJENb IO3BOJAET YIPOCTHTh
pacyeT OCHOBHBIX ITapaMETPOB AMHAMHYECKOIO IIpoliecca ABMKEHUS OTHETYHIAIIeW KUIKOCTH B
CTBOJIC YCTPOMCTBA; yCTAHOBUTH CBSI3U MEXIY KOHCTPYKTHBHBIMU U PEXKMMHBIMU NapamMeTpaMu
OTHEeTylIamero ycrponcrsa. [lomydeHHble pacyeTHbIM IyTEM IMHAMHYECKHUE XAPAKTEPUCTHUKHU:
3aKOH JBWKCHMS JKUIKOCTH B CTBOJIE, CKOPOCTb M YCKOPEHHE >KMIKOCTH, MACCOBBIM pacxof
KHUJIKOCTH, PEaKTHUBHAsI CHJIA OTJA4M, BPEMsI UCTCUCHHS >KUIKOCTH, MOTYT OBITh HCIIOJIb30BaHbBI
JUIsL CPAaBHUTENIBHOM OLEHKU PA3JIMYHBIX THIIOB PAHILIEBBIX MT0’KAPOTYIIAIUX YCTPOUCTB.
KiroueBble cinoBa: panyegoe ycmpoucmeo, OUHAMUKA;, MAMEMAMU4ecKas Mooeib; OCHOBHbLIE
napamempbi, Cmeo.l.



Purpose. Development of a mathematical model of liquid motion in a fire-extinguishing device
nozzle and determination of its basic parameters.

Methods. The analytical methods with application of the Bernoulli equation for unsteady-state
flow, the flow continuity equation and the fluid dynamics equations.

Results. The mathematical model of the liquid motion in the fire-extinguishing device nozzle has
been developed. The regularities of mass rate variations, fluid velocity in the nozzle and on the
nosepiece cut have been obtained, the fluid release time has been established.

Scientific novelty. The non-linear differential equation of second order has been obtained which
describes the fluid motion in the fire-extinguishing device nozzle and that differs by considering
the rubber nosepiece resistance to be the resistance of an orifice in a thin wall with a rounded
intake lip.

Practical value. The proposed mathematical model makes it possible to simplify the calculation
of the basic parameters of the dynamic process of the fire-extinguishing liquid motion in the
device nozzle; to establish the relations between the design and operating conditions of the fire-
extinguishing device. The derived dynamic characteristics, i.e. the law of liquid motion in the
nozzle, liquid velocity and acceleration, mass rate of flow, reactive recoil force, liquid release time
may be used for comparative assessment of different types of backpack fire-extinguishing devices.
Keywords: backpack device; dynamics; mathematical model; main parameters; nozzle.
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REACTION SURFACE OF COAL AND SPONTANEOUS FIRE HAZARD

Heawb. VccnenoBanue mporiecca HU3KOTEMIIEPATypHOTO OKHUCIICHHUS YIJIEH pa3IU4HON CTENeHH
MeTamMopdu3Ma yTeM pacdera JUHAMHUKU CKOPOCTH 00pa30BaHUs TOBEPXHOCTHOT'O KOMILIEKCA U
JIOJIM PEAKIIMOHHOW MOBEPXHOCTH, YYACTBYIOIIEH B ATOM MPOILIECCE U BIUAIONIEH HA SHIOTCHHYIO
M0>KapOONaCHOCTb.

Metoabl. MaTteMaTH4eckoe MOAECIMPOBAHUE JTUHAMHUKH TEMIIEPATYPHI YIJIS PAa3IudHON CTENEHU
MeTamopdu3Ma TpHU TIOCTOSIHHBIX M TEPEeMEHHBIX MapaMeTpax OKHUCICHHS U HCCIeIOBaHUE
BJIMAHUA OTHUX ITAPpaMETPOB Ha PA3BUTHUEC CaMOHArpC€BaHus YroJIbHOIro CKOIIJICHUA .

PesyabTarsl. [IpeqioxkeHo aHAIUTUYECKOE BBIPAXKEHHE Ui pacueTa KOMIUIEKCHOTO KpHUTEepHus
MO’KAPOOMMACHOCTA  yTOJIBHOTO CKOIUIGHWS B TOPHOM BBIPAOOTKE, KOTOPBIA YUHUTHIBACT
TEIUIOOOMEHHBIE Tpolecchl U (DU3MKO-XMMHYECKHE CBOWCTBAa yris. Mcmonb3ys JaHHBIC
aBapHﬁHOCTH YTOJIbHBIX MIaXT, ITOKa3aHa CBA3b HaﬁﬂeHHOFO KpUTCpUA C YHUCJIOM MPOUCIICAIINX
SH/IOT€HHBIX MOKaPOB.

Hayuynass HoBHM3HA. YCTaHOBJEHBbI 3aBHCUMOCTH KOMIUIEKCHOTO KPHUTEPHs M0KApOOMACHOCTU
yrnef/i OT BBIXO/JIa JICTYUUX BCIICCTB YIJIA U KpHTPI'—IGCKOfI TEMIICPATYPbl CAMOBO3TOpPaHUAA.
IIpakTuyeckass 3HAYUMOCTH. [loydeHHBIE 3aBUCUMOCTH [JIsi ONPEIEICHHUS KOMIIJIEKCHOIO
KpUTEpUsS TOXKAPOOMACHOCTH MOTYT OBIThb HCHOJb30BaHbl ISl pacyera BEpPOSITHOCTH
BO3HMKHOBEHHUS 3HJIOT€HHOI0 MOXKapa.

KuaroueBble ciioBa: nuzkomemnepamypHoe OKUCIeHUE; PeAKYUOHHASI NOBEPXHOCMb; CKOPOCMb
peam;uu; CKonjieHue yZ]Z}Z; IHOOEHHbIU nooaicap.



Purpose. Investigation of the low-temperature oxidation process of coal of the different
metamorphic grade by calculating the dynamics of the surface complex formation rate and the
share of the reaction surface participating in this process and affecting the spontaneous fire hazard.
Methods. Mathematical modeling of the temperature dynamics of coal of the different
metamorphic grade with constant and variable parameters of the oxidation and investigation how
these parameters affect the development of the spontaneous heating of a coal accumulation.
Results. The analytical expression has been proposed for calculating the complex fire hazard
criterion of the coal accumulation in a mine working that takes into account the heat exchange
processes and physical and chemical properties of coal. Using accident rate data of the coal mines
the relation between the established criterion and the number of occurred spontaneous fires has
been shown.

Scientific novelty. The dependences of the complex fire hazard criterion of coal on the yield of
coal volatile substances and the critical temperature of spontaneous combustion have been
established.

Practical value. The obtained dependences for determination of the complex fire hazard criterion
may be applied for calculation of probability of the spontaneous fire occurrence.

Keywords: low-temperature oxidation; reaction surface; reaction rate; coal accumulation;
spontaneous fire
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COATING FOR FIRE PROTECTION OF WOODEN CONSTRUCTIONS

Heab. PazpaboTka OrHe3amuTHOrO BCIIyYMBAIOIIETOCS MOKPBITUS HA OCHOBE MHHEPAIbHOIO
CBSI3YIOIIETO ISl IEPEBSIHHBIX CTPOUTEIBHBIX KOHCTPYKIUH.

Metoabl. Onpenenenre Ko3(p@UIMEHTa BCIyYMBaHUS C TIOMOUIbI0O METO/Ja HW3MEpEHUs u
COOTHOIIEHUS! TOJILMHBI MOKPBITUS 0 W MOCJE TEIIOBOro Bo3aecTBusi. CTaHAapTHBIA METO.
OIIpEeJICTICHUs] TPYIITbI OrHe3amuTHO#H pdexktuBHOcTH ApeBecuubl (OCT 16363-98), koTopsIii
3aKJIIOYaeTCs B M3MEPEHUH TPOIEHTA TMOTEPU MAaCChl HCCIEAYEeMBIX 00paslioB MoOcIe
JIBYXMHUHYTHOT'O OTHEBOTO BO3/ICHCTBHS HA HUX B KepamMuieckoil Tpyoe (ycrtanoska OTM).
Pe3yabTaTsl. PazpaboTan penenTypHbI COCTAB BCIYYHBAIOIIETOCS MOKPBITUS IS OTHE3AIUTHI
JIEPEBSHHBIX CTPOUTENBHBIX KOHCTPYKIIUH, PACCMOTPEHBI (DYHKIIMM OCHOBHBIX COCTaBIISFOIINX
NOKpbITUS. M3 OOMMpHON Tpynmbl OpPraHUYECKUX U MHUHEPAIBHBIX CBS3YIOUIUX BBIOpaHO
HaubOosee [emeBoe W JOCTYIIHOE — JKUAKOE HaTpueBoe cTekno. OmnpeneneHsl rpymnmna
oruHe3anuTHON 3(hekTUBHOCTH U KOIPPUIIMEHT BCIyYHUBAHUS pa3pabOTaHHOTO OTHE3aLIUTHOTO
nokpeiTus. Cpeanee apudmernyeckoe 3HaueHue morepu mMaccsl 10 o6pasuoB coctasmiio 2 % npu
TOJIIIIMHE CJIOS OTHE3alMTHOTO MOKphiTHsS He Oomee 1 mm. Cormacao 'OCT 16363-98
pa3paboTaHHOE OTHE3aIIUTHOE MOKphITHE obecrieunBaeT | rpynmy oraesamutHoi dhdekTuBHOCTH
JUISl APEBECUHBI, ITIOCKOJIBKY ITOTEPS] MAcChl 3alUIICHHON PEBECHHBI B YCIOBUSIX HUCIBITAHUS HE
6omnee 9 %. YcTaHOBIIEHO, UTO JPEBECHHA, 3alIMIIEHHAs pa3pabOTaHHBIM MOKPBITHEM, OTHOCUTCS
K TPYIHOTOPIOYHUM MaTepHajaMm.



Hayunass HoBu3Ha. [lonoOpaHo onTUManbHOE MAacCOBOE€ COOTHOIIEHHE MMHEPAIbHOIO
CBSAZYIOIIIETO, MHEPTHBIX [00aBOK B OTHE3alIUTHOM IOKPBHITUH, BCIYYUBAIOLIEMCS TpU
TEPMUYECKOM BO3JCHCTBHHM M 00Ja/JaloIeM CIIOCOOHOCTBIO O0pa3oBBIBATH Ha 3aIIMIIAEMON
MTOBEPXHOCTHU TBEPABIN MPOYHBIN KOKC Mpu Temmeparype He meHee 250 °C.

IIpakTyeckasi 3Ha4YMMOCTh. Pa3zpaboTaHHOE OTrHE3AIIUTHOE IMOKPHITHE MO3BOJSET MEPEBECTH
JPEBECUHY — TOPIOUUN MaTepHall B KATETOPUIO TPYIHOTOPIOUUX BELIECTB U TEM CAMbIM MOBBICUTH
OTHE3aIUTHYI0 3(P(EKTUBHOCTh JEPEBSIHHBIX CTPOMTENbHBIX KOHCTpYKIMH. IloBbiieHue
OTHE3alIUTHON 3(P(PEKTUBHOCTH JCPEBSIHHBIX KOHCTPYKIMHA CHU3UT PUCK OBICTPOrO OOPYIIEHHS
30aHUS W BBITEKAIOUIMX M3 3TOro mociencTBuil. KomMmoHeHTHl pa3paboTaHHOTO MOKPBITHS
HETOKCHYHBI, YTO JOMYCKaeT BO3MOXKHOCTb HCIOJB30BaTh KOHCTPYKIIMH C OTHE3alUIUTHBIMU
MOKPBITUSAMU B )KHWJIBIX TIOMEIICHUSIX.

KuaroueBble cioBa: scnyuusaroujeecss nokpvimue, OpeBecuHa; AHCUOKOe Hampuegoe CmeKIo;
KO3 Puyuenm ecnyyueanus,; oeHe3auuma,; NeHOKOKC.

Purpose. Development of an intumescent fire-retardant coating based on a mineral bounding agent
for wooden building constructions.

Methods. Determination of the intumescent coefficient applying the method of measuring and
correlation the coating thickness before and after the heat exposure. The standard method for
determination of the fire-retardant efficiency group for wood (GOST 16363-98) consisting in
measuring the percentage of the investigated samples mass loss after two minutes fire exposure on
them in the ceramic pipe (the OTM installation).

Results. The composition formulae of the intumescent coating for fire protection of the wooden
building constructions has been developed, the functions of the key components of the coating
have been reviewed. Out of the large group of organic and mineral bounding agents the most
inexpensive and affordable one, i.e. sodium silicate solute, has been chosen. The fire-proof
efficiency group and the intumescent coefficient of the developed fire-retardant coating have been
determined. The arithmetical mean value of the mass loss of 10 samples has made 2 % with the
fire-retardant layer thickness of maximum 1 mm. According to GOST 16363-98 the developed
fire-retardant coating ensures the fire-proof efficiency group | for wood as the mass loss of the
coated wood in test conditions makes no more than 9 %. It has been established that the wood
protected with the designed coating belongs to the fire-retardant materials.

Scientific novelty. The optimal mass ratio of the mineral bounding agent, inert additives in the
fire-retardant coating intumescing under the thermal influence and capable of creating a hard
strong coke crust on the protected surface at a temperature not less than 250 C° has been
determined.

Practical value. The designed fire-retardant coating makes it possible to refer wood, i.e. the
combustible material, to the category of the fire-retardant substances and as a result to improve the
fire-proof efficiency of the wooden building constructions. The improvement of the fire-proof
efficiency of the wooden constructions will reduce the risk of rapid collapse of a building with all
following consequences. The components of the designed coating are non-toxic which allows for
the constructions with the fire-retardant coatings to be used in living premises.

Keywords: intumescent coating; wood; sodium silicate solute; intumescent coefficient; fire-
protection; coked cellular material.
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MATHEMATICAL MODEL OF HEAT EXCHANGE PROCESSES BETWEEN AIR
STREAM AND ICE

Heab. HccraemoBanue mpoLEcCOB TEIUIOOOMEHA BO3AYIIHON CTPYyH NPH KOHTAKTE CO JIbJAOM
B JIOKQJIbHBIX 30HaX TOPHBIX BEIPAOOTOK.

Metoabl. Pa3paboTka MaTeMaTH4eCcKOi MOJENU MPOIECCOB B3aUMOJICHCTBUS BO3AYIIHON CTPYyH
C BOJIOJICJITHBIMHU 3JICMEHTAMH B YCTAHOBKE OXJIAXKICHHS BO3/TyXa JIbJIOM.

Pe3yabTaThl. Ha ocHOBe pazpaboTaHHONW MaTeMaTH4eCKOW MOJEIH WU3YYEHBI MPOILECCHl TasHUS
JbJa B 3aBUCUMOCTH OT TEMIIEPATyphl OKPYXAromero Bo3ayxa. [lomydeHbl aHaIHTHYECKas
3aBUCUMOCTh M3MEHEHHSI MACChl JibJla OT BPEMECHH C Hayaja €ro TasHUs, a TaKKe 3aBHCHMOCTb
Macchl JIbJJa OT TEeMIlepaTypbl. AJIEKBAaTHOCTh MAaTEMAaTHYECKOH MOJEIH TMOJTBEPIKICHA
pe3ynbTaTaMH HCHBITAaHUN. YCTaHOBIEHa TMpsiMas 3aBUCHUMOCTh MEXKIy Maccol mbpaa u
oxJaxaarouM 3G HEKToOM.

Hayunasi HoBU3HA. Pe3ynbTaThl TEOPETHUECKUX HCCIICAOBAHUIN IMO3BOJIMIM TOJYYUTh HOBBIC
AHATUTUYCCKUE 3aBUCUMOCTU U YCTAHOBUTH aJCKBATHOCTh MaTEMAaTHUECKOH MOJIETH HATYPHOMY
00BEKTY.

I[IpakTnyeckass 3HAYMMOCTb. [loimydeHHBIC pE3yJbTATHl MPEIIOIATaeTCs HCIOIb30BaTh MU
BEIOOpE MapaMeTpOB YCTAHOBKHU OXJIAXICHUS PYAHHYHOTO BO3JyXa JBJIOM B JIOKAJIBHBIX 30HAX
TOPHBIX BBIPAOOTOK.

KuioueBble ciaoBa: sed;, ycmanoska, oxaaxcoeHue 6030yXd, Meni000MeH, MamemMamuyecKas
MoOenb, 8pemMs MAasAHUs 1b0d, MAcca ibod.

Purpose. Investigation of the heat exchange processes of the air stream upon contact with ice
in local areas of mine workings.

Methods. Development of the mathematical model of interaction processes between the air
stream and water-ice elements in an installation for cooling air with ice.

Results. On the basis of the developed mathematical model the processes of ice melting
depending on the ambient air temperature have been studied. The analytical dependence of the ice
mass change on time since the beginning of its melting as well as the dependence of the ice mass
on the temperature on time have been obtained. The adequacy of the mathematical model has
been confirmed by test results. The direct dependence between the ice mass and the cooling effect
has been established.

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

Practical value. The obtained results are supposed to be used in selection of parameters
of the installation for cooling mine air with ice in the local areas of the mine workings.
Keywords: ice; installation; air cooling; heat exchange; mathematical model; ice melting time;
ice mass.
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APPLICATION OF THE SIMPLEX-LATTICE METHOD IN INVESTIGATION OF
SORPTION CAPACITY OF SORBENTS

Heab. UccnenoBanue CcOpOIMOHHOM €MKOCTH JBYX- M TPEXKOMIIOHEHTHBIX COPOIIMOHHBIX
COCTaBOB Ha OCHOBE KaMEHHOTO YIJsl, KOTEIbHOTO IIJIaKa MU JIPEBECHBIX OMMJIOK Uil BBHIOOpA
copOeHTa ¢ yJIy4IIeHHBIMU COPOIIMOHHBIMU CBONCTBAMH.

MeTtoasbl. Onpenienienne COpOIMOHHON E€MKOCTH MAaTepHUajoB YCKOPEHHBIM TI'PAaBUMETPUUECKUM
METOZIOM B  CTaTHYECKUX  YCIOBUSAX  JKcnepuMeHTa. CHMIUIEKC-pelIeTdaTsliii  METO.
MaTeMaTHYECKOro IUIAHUPOBAHUS SKCIIEPUMEHTA, CTATUCTUYECKHM MeTOJ aHajau3a U o0paboTKH
AKCIIEPUMEHTAIBHBIX JTaHHBIX.

PesyabTatsl. OnpenesieHbl  3HaueHUs COPOLIMOHHOM €MKOCTM 1o  OeH3oily  00pa3ioB
JUIMHHOIUTAMEHHOTO Ta30BOTO YA, KOTenbHOro mnutaka ¢pakuoum 0,315...0,5 MM U 1peBecHBIX
onwiok @¢pakumu 1...2 MM, HUX JBYX- M TpPEXKOMIIOHEHTHBIX cMmecedl. Ha ocHoBaHuun
HKCIEPUMEHTANBHBIX JaHHBIX BBIOpaHa M anpoOMpOBaHA IMOJMHOMHAIIBHAS MOJIENb HEMOJIHOTO
TPEThero mopsAKa s AHAINTHYECKOTrO0 ONUCAHUSA 3aBUCUMOCTH COPOLMOHHONH €MKOCTH
MHOTOKOMITOHEHTHBIX COpPOEHTOB OT WX cocTaBa. lloka3aHbl BO3MOXXHOCTH M 3(deKkTuBHOCTH
BbIOOpa ONTHUMAJIBHBIX COCTABOB COPOEHTOB IS JIMKBUAALMH TTOCJIEACTBUN aBapUil TEXHOI'€HHOTO
XapakTepa ¢ UCHOJIb30BAHUEM CUMILIEKC-PEUIETYaTOr0 METO/Ia IJIAHUPOBAHUS YKCTIEPUMEHTA.
Hayuynass HoBu3Ha. BnepBbie wuccienoBaHa COpOIMOHHAsE €MKOCTh 1O OEH301Iy
MHOTOKOMIIOHEHTHBIX ~ COPOEHTOB Ha OCHOBE JUIMHHOIUIAMEHHOIO Ta30BOTO yIiii U
MPOMBIIIICHHBIX OTXOIOB MPennpuATHil JIOHEIKOro pernoHa: KOTEIhbHOTO IUIaKa, JPEBECHBIX
onuiok. [lonyuena u anpoOupoBaHa MOJIMHOMUAIBHAS MOJIENb HEMOJIHOTO TPEThEro MopsaKa s
OTIMCAHUSI 3aBUCHUMOCTH «COCTaB — CBOWCTBOY.

IIpakTHyeckasi 3HAYMMOCTD. Pe3ynbTaThl UCCIENOBaHUNA MOXKHO MPUMEHATH JJISI ONTHMU3ALUN
penenTyp copOeHTOB, MPETHA3HAYEHHBIX JIJISI JIOKATU3AI[MH 30H aBapUHHBIX NPOJIMBOB XUMUYECKH
OMAaCHBIX BELIECTB M JIMKBUAALMU MOCIEICTBUM Upe3BBIYAWHBIX CHUTyallMd Ha XUMHUYECKU
OTIaCHBIX OOBEKTAX.

KiroueBble c10Ba: OnunHONIAMEHHbI 2A306blli Y20b; OpesecHvle ONUNKU, MemOoO CUMNIEKC-
pewemuamozo NAAHUPOBAHUsL; NOTUHOM, COPOYUOHHAS eMKOCIb; WIAK KOMENbHbLU.

Purpose. Investigation of the sorption capacity of two- and three-component sorption
compositions based on black coal, boiler slag and sawdust for selection of a sorbent with improved
sorption properties.

Methods. Determination of the sorption capacity of materials by the accelerated gravimetric
method in static conditions of the experiment. The simplex-lattice method of the mathematical
planning of the experiment, the statistic method of analysis and processing of experimental data.
Results. The values of the sorption capacity for benzene have been determined for the samples of
long-flame gas coal, those ones of boiler slag with fraction of 0.315...0.5 mm and of saw dust with
fraction of 1...2 mm, their two- and three-component mixtures. Based on the experimental data the
not full tertiary polynomial model has been selected and tested in order to describe analytically the
dependence of the sorption capacity of the multicomponent sorbents on their composition. The
possibility and effectiveness to select the optimal compositions of the sorbents for elimination of
consequences of the man-made accidents applying the simplex-lattice method of the experiment
planning have been demonstrated.

Scientific novelty. The sorption capacity for benzene has been investigated for the first time for
the multicomponent sorbents based on the long-flame gas coal and industrial waste of the Donetsk
regional enterprises, i.e. boiler slag, sawdust. The not full tertiary polynomial model has been
obtained and tested to describe the “composition — characteristic”” dependence.



Practical value. The results of the investigations may be used to optimize the formulation of the
sorbents intended for containment of zones of accident spillages of the chemically hazardous
substances cjnducive to accidents and elimination of consequences of emergencies at chemically
hazardous objects.

Keywords: long-flame gas coal; saw dust; simplex-lattice method of planning; polynomial;
sorption capacity; boiler slag.
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ASSESSMENT OF EFFICIENCY OF THE RESCUERS’ PROTECTION

Heab. OOocHOBAaTH MNPUHIUIBI KOMIUIEKCHOTO TMOAXOAa K OILEHKE HaJIeKHOCTH CPEICTB
VHIMBUIyaJIbHOM 3aIIMTHI cIacaTeel ¢ y4€TOM €€ YPOBHS.

Mertoapl. Ananus, 0000IIeHNEe U CHCTEMATH3AIM CTENEHH 3alllUTHI CIacaTeleil; UcClleI0BaHus
3alIIUTHBIX U 3KCHJ’IyaTaHHOHHI)IX XapaKTepI/ICTI/IK CpC)ICTB HHI{HBI/II[yaJIBHOﬁ 3allIUThI cnacaTeneﬁ
C HCHOJB30BAHMEM COBPEMEHHBIX TEXHUYECKHUX CPEACTB HM3MEPEHUN; MOJICIMPOBAHUE
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3aBUCUMOCTEM MEXIY MOKa3aTeNIsIMM, XapaKTePU3YIOLIMMU CBOMCTBA CPEJCTB HMHIMBUIYaJIbHOU
3alUTBl CrlacaTesiell B YCIOBMSIX IPOBEIEHUS aBapUITHO-CIACATEIbHBIX M IPYIMX HEOTIOKHBIX
pabor.

Pesyabtarbl. IloiaydyeHHble 3HaueHHs IOKas3aTesned pHCKa HMCIOJIB30BaIM ISl OOOCHOBAHUSA
3aIUTHBIX CBOWCTB MATEPUAJIOB U KOHCTPYKLIUM CPEICTB MHAMBUIYAIILHON 3aIUTHI CIIacaTeleH,
KOTOpBIE JIETJIM B OCHOBY Pa3pabOTKHU KOMILJIEKCHOTO MOAX0Ja MPH OLIEHKE HAJIEKHOCTU CPENICTB
MHAVBUAYAJIbHOM 3aIlUTHI.

Hayuynass woBu3Ha. Pa3pa0oTaHpl TOIXOIBI, IMO3BOJISAIONINE OOOCHOBATh KPUTEPHUH OIECHKH
CBOMCTB MAaTEpUAJIOB U KOHCTPYKLUI CPEICTB HHIAUBUAYAIbHOU 3aIUTHI ClIacaTeICH.
IIpakTHyeckas 3HAYMMOCTh. BHEIpeHHME KOMILIEKCHOIO IOAXOAA K OLECHKE HaAEKHOCTU
CPEJCTB MHAMBHIyaTbHOM 3alIUTHI CrIacaTeNei MO3BOJIUT MOBBICUTH 3()(HEKTUBHOCTh MX 3aAIUTHI.
KiaroueBble cioBa:  cpascoanckas  obopona; — upesgbluaiiHble — cumyayuu,  cpeocmeda
UHOUBUOYANILHOU 3AWUMbl, ONACHblE U 6PeOHble (YaKmopbvl; KOMNIEKCHASL OYEHKAd CpPeoCcms
UHOUBUOYATILHOUL 3AUUMbL.

Purpose. To substantiate principles of the complex approach to assessment of reliability
of the rescuers’ personal protection equipment, factoring in its protection level.

Methods. Analysis, generalization and systematization of the rescuers’ protection level;
investigations of protective and operating characteristics of the rescuers’ personal protection
equipment applying the modern technical measuring equipment; simulation of dependences
between the indices which characterize the properties of the personal protection equipment of the
rescuers in conditions of carrying-out the emergency and rescue and other urgent operations.
Results. The obtained values of risk indices have been used for substantiation of the protective
properties of materials and constructions of the personal protection equipment of the rescuers that
were assumed as a basis of development of the complex approach during assessment of the
reliability of the personal protection equipment.

Scientific novelty. The approaches have been developed that allow substantiating the criteria
of assessment of the properties of materials and constructions of the personal protection equipment
for the rescuers.

Practical value. The implementation of the complex approach in the assessment of the
reliability of the personal protection equipment of the rescuers will permit to increase the
efficiency of their protection.

Key words: civil defence; emergencies; personal protection equipment; hazardous and harmful
factors; complex assessment of the personal protection equipment.
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DRY METHOD OF ANCHOR FASTENING UNDER THE INFLUENCE OF A STATIC
LOAD

Heab. Ycra"HoBieHHE 3aKOHOMEPHOCTEM IIpOIECCa YCTAHOBKM B TOPOJHBIM MAacCHUB aHKepa
OONBIICTO IUAMETpa, YeM JHaMETpP HaANpaBJSIOIIEro IIMypa, MPH CTATHYECKOM CHIOBOM
BO3JICMCTBUHM HA HETO C YYETOM BO3HUKAIOUIMX CONPOTHUBIIEHUN €r0 NEPEMEIICHUIO B CEYCHUU U
0 IJTMHE JJ11 00OCHOBAHUS TTapaMEeTPOB YCTPONUCTBA KPETUICHHUS.

Metoabl. TeopeTnueckuid METON WCCIEAOBAHUN C WCIOIb30BAHHEM TEOPUH (HUIUIECKOTO
MOJICIMPOBAHUS M €r0 KPUTEPUEB TPOBEICHUS TMOJHOTO (DaKTOPHOTO HKCICPUMEHTA,
MO3BOJISAOIIEH 000CHOBATH TEXHUYECKHUE MTapaMeTphl CIOc00a yCTaHOBKU aHKepa.

PesyabTarsl. [lan aHanu3 CyHIECTBYIOIIMX CIOCOOOB W KOHCTPYKIIMHA aHKEPHOW KpETH.
[IpennoxeH HOBBIM CHOCOO 3aKpEIJICHHs] MOPOJAHOTO MacCHBa TOPHOM BHIPAOOTKH aHKEPOM C
JIMaMETpPOM OOJIBIINM, YEM JIUAMETp IIIypa, MPU BO3JACUCTBUU HAa HETO CTAaTUYECKOW HATrpy3KH.
Omnucana MeToauKa MPOBEACHHOTO IMOJHOTO (PAKTOPHOTO IKCIEPUMEHTA, COOIIOEHBI KPUTEPUU
nonobus Tmpu  MOJEIHpOBaHWM. YacTHUYHO MPEACTABICHBI  PE3YJBTAThl  BBIMOJIHEHHBIX
HUCCJIEIOBAHUMN.

Hayunasi HoBu3Ha. BmepBbie B 1a00paTOPHBIX YCIOBUSIX TOATBEPXKICHA TEXHUYECKAs
BO3MOXKHOCTb 3aKpeIUIEHUS B MOPOJHOM MacCHBE aHKepa OOJbIIero AMaMerpa, 4eMm guameTp
HaINpPAaBJISIOLIETO LINYypa, OIPU JWUHAMUYECKOM BO3IAEHCTBUM HA HETO, C YYETOM BO3HHMKAKOLIUX
COTIPOTUBIICHUH €ro MepeMENICHUI0 B CEYEHUHN U TIO JUTMHE, YTO 00eCTieunT 0e30MacHOe BeJeHUE
TOPHBIX Pa0OT ¥ 3HAYUTEIHHO CHU3UT 3aTPAThI MPU KPETIIEHUU TOPHOTO MaCCHUBA.

KutoueBble cjioBa: nopoousiti maccus; mooenuposanue; Kpumepuu noooodus; aukep, wnyp;
Hazpys3Ka.

Purpose. To establish the regularities of a process of setting the anchor of a bigger diameter than
the pass-through borehole one into the rock massif under the static force impact on it factoring in
the arising resistances against its movement in the cross-section and along the length in order to
substantiate the parameters of a fastening device.

Methods. Theoretical method of investigations with application of the theory of physical modeling
and its criteria of conducting the complete factorial experiment that allows substantiating the
technical parameters of the method of anchor setting.

Results. The analysis of the current methods and constructions of the roof-bolting has been
presented. The new method of the rock massif fastening in a mine working with the anchor of a
bigger diameter than the pass-through borehole diameter under the influence of the static load on it
has been proposed. The methodology of the conducted complete factorial experiment has been
described; the similarity criteria have been kept during the modeling. The results of the conducted
investigations have been partially presented.

Scientific novelty. For the first time the technical possibility of fastening the anchor of the bigger
diameter in a rock massif than the pass-through borehole diameter under the dynamic impact on it
has been confirmed in the laboratory conditions taking into account arising resistances against its
movement in the cross-section and along the length that will ensure the safe carrying-out of the
mining operations and considerably reduce the expenses on the rock massif fastening.

Keywords: rock massif; modeling; similarity criteria; anchor; borehole; load.
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FORMATION OF PROFESSIONAL SKILLS OF MEMBERS OF THE MChS DPR
GAS-SMOKE RESCUE SERVICE WITH REGARD TO HUMAN FACTOR

Hesasb. Pazpaborka WHHOBAIMOHHOW MoJenud (HOPMUPOBAHHS TNPO(HECCHOHAIBHBIX KAa4eCTB
COTPYJIHUKOB Tra3opiMo3auTHON ciryk061 MUC JIHP B oGnactu yenoBeueckoro gakropa.
MeTtoasbl. THGOpMALIMOHHO-aHATUTHYECKHE UCCIIEAOBAHUS POOJIEM TAKTHYECKOW BEHTWISALIUN U
Mpo¢eCCUOHANIBHBIX KAYECTB COTPYAHUKOB ra30ApIMO3aIUTHON ciryx061 MUC JIHP.
PesyabTatsl. [Ipemiaraercs Moaens npodecCHoHaIbHONW MOATOTOBKY MOXKapHBIX-CIIacaTesel Mo
MPEOAOJICHUIO HETATUBHOTO BIIMSHUS YeIOBEUYECKOro (hakTopa Mpu MCHOIb30BAaHUM TaKTHUECKON
BEHTWJISILIMM HA TIOXKape.

Hayunass nHoBu3Ha. Pa3pa®oTka WHHOBAIIMOHHOW MOJAeNu MNpo(hecCHOHATBLHOM MOATOTOBKHU
MIO’KAPHBIX-CIIACATEIIEH.

IIpakTuyeckasi 3HAaYMMOCTh. Pa3paboTka W BHEApEHHWE WHHOBAIIMOHHOW MOJEIH JacT HOBBIU
MMITYJIbC JIJIsl YCHEIIHOTO MPOBEAEHUS TAKTUYECKON BEHTUIISIIIUU TOMEILIEHUM TPU MoXKape.
KuaroueBble caoBa: noowcapusiti, npogheccuonanvHvle Kauecmea, yenogedecKkuil @Gaxkmop;
asaputiHo-cnacamenbHvle pabomvl, cnacamenb, MAKMUYeCcKas BeHMUIAYUL, NPOSPAMMbl
VIPABNIeHUsl pecypcamu KOMAHObl, 00beMHAs 8CNblKA, 00pamuas msaea.

Purpose. Development of an innovation model for formation of the professional skills of the
members of the MChS DPR gas-smoke rescue service with regard to the human factor.

Methods. Information-analytical investigations of tactic ventilation problems and professional
skills of the MChS DPR gas-smoke rescue service members.

Results. The model for the professional training of the rescuers-fire-fighters has been proposed
with regard to overcoming the negative influence of the human factor in employment of the tactic
ventilation during a fire.

Scientific novelty. Development of the innovation model of the professional training of the
rescuers-fire-fighters.

Practical value. Elaboration and implementation of the innovation model will give a new impulse
for the successful implementation of the tactical ventilation of premises during the fire.



Keywords: fire-fighter; professional skills; human factor; emergency and rescue operations;
rescuer; tactical ventilation; programs of team resource management; flashover; backdraft.
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STORAGE TIME OF THE 09-2 COOLING ELEMENTS IN ELEVATED
TEMPERATURE OF AMBIENT ENVIRONMENT

Heab. MccnenoBanue TemI000MEHHBIX MPOLIECCOB B CUCTEME «OXJIaXKIarolue 31eMeHTs 09-2 —
TEIUION30JIMPYIOIIMN KOHTEHHEp — OKpYXkarollas cpefa» M BO3MOXKHOCTEH JUIsl YBEJIWYEHUS
BPEMEHU XPaHEHUs OXJIaKIAI0IUX 1eMeHToB 0D-2.

Metoabl. VHpOpManMOHHO-aHATUTUYECKUA W SKCIEPUMEHTAIbHBIA METOJIbl HCCIIEA0BaHUS.
boun u3ydeHbl HHQOpPMAIMOHHBIE, MAaTEHTHbIE HCTOYHHKH, MPOBEICH aHalIW3 pPe3ylbTaToOB
UCCIIEIOBaHMsI MAaKETHOro o0Opas3la KOHTEeWHepa MJii TPAHCHOPTUPOBAHUS U  XPAHEHUs
OXJTAKJAIOUIMX  DJIEMEHTOB, HW3TOTOBJICHHBIH C  HCIOJNb30BaHHWEM clios  (Qoiabru U3
neronoauctupona XPS Texnomekc.

Pe3yabTaThl. MOryT OBITH HCIIONB30BaHBI MPU pa3paboTKe KOHCTPYKTOPCKOM JTOKYMEHTAllUU Ha
CEpUIHOE TPOU3BOACTBO H30JMPYIOLUIUX KOHTEHHEPOB C YIYYILIEHHBIMHU SKCIUTyaTalluOHHBIMHU
XapaKTepUCTUKAMU Ui TPAHCIOPTUPOBAHUS M XpaHEHHs OXJaXAAroMmux s3JeMeHToB 0O3-2.
[IpumeHeHHe KOHTEWHEPOB IMpeIaraeMoil KOHCTPYKUMH H(PQPEKTHBHO NPHU OSKCILTyaTalluu
CIeIMaIbHOM 3aIUTHOM O/l B TOPHBIX BBIPAOOTKAX IIAXT.

Hayuynass HoBHM3HAa. BrepBele uccienoBaHa KOHCTPYKUUS U IPEUIOKEHA TEXHOJIOTUS
W3TOTOBJICHHUS  TEIJIOM3O0JIMPYIONIET0 KOHTEWHepa Ui OXJIAKIANMX 3eMeHToB  0D-2,
yiy4iaronye 3(p¢GeKTUBHOCTh €ro NPUMEHEHHUs IPU MOBBIIIEHHBIX TEMIIEpaTypax OKpy’Karomien
Cpensbl.

IIpakTyeckass 3HAYMMOCTBL. [IpuMEHEHHME CTyneHYaTOl KOHCTPYKLMHU YIJIOBBIX CTBIKOB
MIAHEJEe NpPH HM3TOTOBJIEHUM KOpIyca KOHTEHMHEpa MO3BOJIIET YJIYYLIUTh €ro TEIJIO3allUTHBIC
CBOICTBAa M YBEJIMYUTHh BPEMsI XpaHEHUS OXJaxKaarouux 3iemeHToB OO-2. IIpu ucnonp3oBaHun
YKa3aHHOM KOHCTPYKLUMHM M TEXHOJOTMHM BO3MOXHO YBEIMUYEHUE BpPEMEHU XpaHEHUs
oxJaxaaromux aneMeHToB O3-2 W, Kak cleicTBHUe, oOOecrleueHue HaAeKHOW HKCITyaTaluu
CIIELIMAJIbHOM 3aIUTHOM OJEKIbIL.

KuioueBble cioBa: oxnaxcoarowuti 31emMeHm; Mmenjiou3oaupyowull KoOHmeuHep; MaKemHbolll
obpaszey; Meniou30AUPYIOWUL MAMEPUAT; CReYUATIbHAS 3AUUMHASL 00eXHCOd.

Purpose. Investigation of heat-exchange processes in a system “O3-2 cooling elements — heat-
insulating container — environment” and of possibilities for increase of the storage time
of the OB-2 cooling elements.



Methods. Information and analytical and experimental methods of investigations. The information
and patent sources have been studied, the results of investigations of the breadboard container
made of XPS Texuormekc technopolystyrene with the used added foil layer for transportation and
storage of the O3-2 cooling elements have been analyzed.

Results. The results may be used in developing the engineering drawings for mass production
of insulated containers with improved performance characteristics for transportation and storage of
the O3-2 cooling elements. The application of the containers of the proposed design is effective
with the use of the special protective clothing in mine workings of coal mines.

Scientific novelty. For the first time the construction has been investigated and the technology has
been suggested for manufacture of the heat-insulating container for the O3-2 cooling elements that
improve the effectiveness of its usage in the elevated ambient temperatures of the environment.
Practical value. The application of the stepped construction in angle joints of the panels in
production of the container body makes it possible to improve its heat-protective properties and to
increase the storage time of the O3-2 cooling elements. Using the given construction and
technology it is very likely to increase the storage time of the O3-2 cooling elements and as a
result to ensure safety of service of the special protective clothing.

Keywords: cooling element; heat-insulating container; breadboard specimen; heat-insulating
material; special protective clothing.
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HEAT AND MASS EXCHANGE PROCESSES OF A HEAT CHAMBER FOR TESTING
BREATHING APPARATUSES

Heasb. HccnenoBarh mporeccsl TEIIOMaccoOOMeHa il O0OOCHOBAHHUS MapaMEeTpPOB TEIJIOBOM
KaMepbl JUIS UCHBITAaHUA JIBIXaTEJNbHBIX allaparoB B COOTBETCTBUUM C TPeOOBAHUSAMHU
HOPMATHUBHBIX JOKYMEHTOB.

Metoabl. DKClIEpUMEHTAIbHBIE U PACUETHBIE METO/IBI HCCIEA0BAHNM.

PesyabTaTsl. llpoBeneHHblE HccaenOBaHUS TO3BOJWIM OOOCHOBAaTh IapaMETphbl TEIUIOBOU
KaMepbl 7Sl MCIBITaHUS AbIXaTENbHBIX allapaToB, 00ECHEUNBAIOLINE HEOOXOIUMYIO CKOPOCTb
HarpeBa U BapuaIMio TeMIIepaTypbl BO BHYTPEHHEM OOBEME.

Hayuynasi HoBM3HA. YCOBEpIIEHCTBOBAHA KOHCTPYKIIMS TETUIOBOM Kamepbl, oOecreunBaromas
pernmamentupoBannyio I'OCT P 12.4.253-2011 u T'OCT P 12.4.292-2015 Bapuamuio B uacTu
HOJIOXKUTEIbHBIX TEMIIEPATYP BO BHYTPEHHEM 00BEME 3a CUET ONTUMHU3ALMH [IPOLIECCOB HarpeBa u
LUPKYJISLUU BO3AYXA.



I[pakTuyeckass 3HAYUMMOCThb. [lomyuyeHHBIE  pe3ynbTaThl  WCCIICJOBAHWMA  IMO3BOJHIIN
YCOBEPIICHCTBOBATh  TCIJIOBYKO ~ Kamepy JiIsi  WCHBITAHWS  JBIXaTENbHBIX  allllapaTos,
cootBercTByOmYyto Tpedoanmsim ['OCT P 12.4.253-2011 u 'OCT P 12.4.292-2015.

KiaroueBble cjioBa: mennogas kamepa, KIUMAMUYECKAs Kamepd, OblXAmebHblll annapam,
pecnupamop; camocnacamenv U30AUPYIOuui.

Purpose. To investigate the heat and mass exchange processes in order to substantiate parameters
of the temperature chamber for testing the breathing apparatuses in accordance with the
requirements

of the normative regulations.

Methods. Experimental and calculation methods of investigations.

Results. The conducted investigations have made it possible to substantiate the parameters
of the temperature chamber for testing the breathing apparatuses ensuring the required rate of
heating and the temperature variation in the inner volume.

Scientific novelty. The temperature chamber construction has been improved ensuring the
variation specified by GOST R 12.4.253-2011 and GOST R 12.4.292-2015 in terms of positive
temperatures in the inner volume due to optimization of heating and air circulation processes.
Practical value. The obtained results of the investigations have made it possible to improve
the temperature chamber for testing the breathing apparatuses that complies with the requirements
of GOST R 12.4.253-2011 and GOST R 12.4.292-2015.

Keywords: temperature chamber; climate chamber; breathing apparatus; respirator; self-
contained self-rescuer.
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MONITORING OF THE EMISSION OF HARMFUL GASES ON THE GROUND
SURFACE

esab. ObocHOBaHME HEOOXOANMOCTH MPOBEAECHUS KOHTPOJIS 3a BBIAEICHUEM BPEIHBIX I'a30B Ha
3eMHYIO [TOBEPXHOCTb, B 3/IaHHUS M COOPYXKEHHS IMOJpa3/IeICHUIMU TOPHOCIIACATEILHON CIIY>KOBbI
IIPY JTUKBUJIALIUU (KOHCEPBAIMH) [IaXT.

Metoabl. lcnonb3oBaHbl aHAJINTUYECKHM METOJ HCCIENOBaHMs, BKIIOYAIOINUN aHAIN3 U
00paboTKy crelualbHbIX UCTOYHUKOB, HAYYHOH JINTEpaTypbl, HOPMATUBHBIX IPABOBBIX AKTOB U
BEJOMCTBEHHBIX JJOKYMEHTOB, Hay4HO-TEXHHYECKOe 000OIIeHHE pe3ylbTaTOB HCCIEIOBAaHUN U
CTaTUCTUYECKHUM aHAIIN3.
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Pe3yabTaTsl. BEINOIHEHBI HAYYHO-TEXHUYECKUN aHAJIU3 NIPUYUH, UICTOYHUKOB, IIyTE€H U YCIOBHN
BBIICTICHUSI BPEAHBIX Ta30B HA 3E€MHYI0 ITOBEPXHOCTb, AaHAJIU3 aBAPUNHOCTU M TpPaBMAaTU3Ma.
[TpenyioskeHsl METON W TPUOOPHI KOHTPOJIS 32 BBLACJICHHEM BPEAHBIX Ta30B MyTeM OTOOpa H
aHanu3a npood Bo3ayxa.

Hayuynas HoBu3HA. [IpeyioskeH HOBBIN IMOAXO/ K OLIEHKE PE3YJIbTATOB KOHTPOJIA 3a BBIACICHUEM
BPEIHBIX I'a30B HA 3¢MHYIO [TOBEPXHOCTB, ONPEACICHUIO €r0 NPOAODKATEIBHOCTH U H3MEHEHHIO
30H KOHTPOJS, 4YTO paCIIMPUT IPEACTABICHUE O MEXaHU3ME IIPOLUECCOB U  II03BOJUT
YCOBEPIIEHCTBOBATh CUCTEMY KOHTPOJISL M €r0 Ka4eCTBO.

IIpakTHyeckasi 3HAYMMOCTb. MOHUTOPHHI OKPYXKAIOWIEH cpenpl C IeNbl0  oOecredyeHus
0€30I1aCHOCTH JIIOJIEH Ha IOBEPXHOCTH, B 3/1aHUSIX U COOPYKEHUSAX.

KnioueBble clI0Ba: 6pedHbie 2asvl, 3eMHAs NOBEPXHOCMb, UCMOYHUKU GblOeNeHUs U nymu
Muspayuy Memaua,; KOHMpOib COOEPHCAHUS BPEOHbIX 2A308, UHCMPYMEHMATbHOe 000py006anue;
omobop npobd 030yxa.

Purpose. Substantiation of necessity to conduct monitoring of the emission of harmful gases on
the ground surface, in buildings and constructions by the mine-rescue service subdivisions during
liquidation (conservation) of mines.

Methods. The analytical method of investigation consisting of analysis and processing the special
sources, scientific literature, statutory and regulatory enactments and institutional documents,
scientific and technical generalization of the investigation results and statistical analysis have been
applied.

Results. The scientific and technical analysis of causes, sources, ways and conditions of the
emission of harmful gases on the ground surface, the analysis of the accident and traumatism rate
have been done. The method and devices for monitoring of the emission of harmful gases by
collecting and testing the air samples have been suggested.

Scientific novelty. The new approach has been proposed regarding the evaluation of the
monitoring results of the emission of harmful gases on the ground surface, determination of the
monitoring duration, relocation of the monitoring zones that will expand the notion of mechanism
of the processes and will make it possible to improve the monitoring system and its quality.
Practical value. Environmental monitoring with the purpose to ensure the safety of people on the
surface, in buildings and constructions.

Keywords: harmful gases; ground surface; metane emission sources and migration ways;
monitoring of content of harmful gases; instrument equipment; air sampling.
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MARKS OF LOCAL HEATING IN CONTACT COUPLINGS OF ELECTRICAL
INSTALLATIONS

Iesab. YcTaHOBIICHHE NPU3HAKOB JIOKAJbHOIO HArpeBa B MECTaX KOHTAKTHBIX COCOUHEHHM
(bparMeHTOB 3JIEKTPOYCTAHOBOK, U3BATHIX C MECTA TIOXKapa.

Metoambl. IHCTpyMEHTaNbHBIE UCCIENO0BAHNUS KOHTAKTHBIX COEMHEHUN CO CIIEJaMH BO3JEHCTBUS
BBICOKOU TEMITEpaTyphI.

Pe3yabTaThl. YCTaHOBIEHBI XapakTEpHbIE NPU3HAKK JIOKAJIBHOIO HAarpeBa B KOHTAaKTHBIX
COEMHEHUSX 3JIEKTPOYCTAHOBOK, U3BATHIX C MECTA MOXapa, C LENbI0 ONMPEACICHU NMPUYUHHO-
CJIEICTBEHHOM CBSI3M MEXK/y aBapUIHBIM PEKUMOM U BOBHUKHOBEHUEM I0XKapa.

Hayunas wnoBu3Ha. [IpencraBieHsl XapaKTepHbIE NPHU3HAKK aBApUHHOTO peXUMa pabOThl —
00NbIIIOe TIEPEXOJHOE COIMPOTUBICHHE B KOHTAKTHBIX COCAMHEHUSX SJICKTPOYCTAaHOBOK TpHU
JIOKaJIbHOM HarpeBe (0e3bICKPOBOIA PEXUM pabOThI).

IIpakTHyeckasi 3HAYUMOCTb. Pe3ybTaThl UCCIENOBAHUM MTO3BOJISIOT ONPEAEIUTh TPUIACTHOCTD
aBapUNHBIX PEKUMOB pabOTHI AJIEKTPOYCTAHOBOK K BOZHUKHOBEHHIO MOXKAapa.

KuioueBble cioBa: agapuiinvie pedcumvl pabomwvl;, 0O0IbUIOE NEPexoOHOe CONPOMUBIeHUE;
KOHMAKMHOe COoeOUHeHUe; JNOKAIbHbIL Hazpes, 0e3blCKPOBOU pPediCuM; IJ1eKmpoyCmaHO8Kd,
OnaeneHus.

Purpose. Determination of local heating marks in spots of contact couplings of fragments of the
electrical installations taken from a place of fire.

Methods. Instrumental investigations of the contact couplings with traces of the high temperature
exposure.

Results. The typical marks of the local heating in the contact couplings of the electrical
installations taken from the place of fire have been established with the purpose to determine the
cause-and-effect relation between the emergency mode and the fire outbreak.

Scientific novelty. The typical marks of the emergency operating mode, i.e. high transient
resistance in the contact couplings of the electrical installations during the local heating (sparkless
operatig mode) have been presented.

Practical value. The results of investigations make it possible to determine the participation of the
emergency operating modes of the electrical installations in the fire outbreak.

Keywords: emergency operating modes; high transient resistance; contact coupling; local
heating; sparkless mode; electrical installation; flowings.



