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IMPROVEMENT OF FORMULATION OF HIGH-EARLY-STRENGTH MIXES BASED
ON CEMENT BINDER

Iesas. CoBepuieHCTBOBaHHE OBICTPOTBEPACIONINX MAJOKOMIIOHEHTHBIX LIEMEHTHBIX CMecei
JUIsL COKpAIIEHUs] BpeMeHH Habopa MUHUMAIBHO HEOOX0IUMOW IPOYHOCTH.

Metoanbl. NHpopMallnOHHO-aHATMTUYECKUE  HCCIIETOBaHUS OBICTPOTBEPACIOIINX
LIEMEHTHBIX CMeCEe; SKCIEPUMEHTAIbHbIE UCCIIEIOBAaHUS MUHUMAJIbHO HEOOXOAMMOM MPOYHOCTH
Ha CxaTue 00pa3loB-0aIovYeK; cTaTUCTUYECKass 00paboTKa SIMIIMPUIECKOT0 MaTepuaa.

Pe3yabTaTsl. Pazpaboransl penenTypsl HEMEHTHO-INIAKOBOK U LIEMEHTHO-30J1bHOI cMeceit
JUTSL BO3BEJIEHUS B3PbIBOYCTOMYMBBIX IEPEMBIUEK.

Hay4yHasi HOBM3HA COCTOMT B DPa3pabOTKe MaJOKOMIIOHEHTHBIX LEMEHTHO-IIUIAKOBOW M
LIEMEHTHO-30JIbHOM CMeCeil, B KOTOPBIX HAINOJIHUTEIN — OTXOJbl IPOMBIIIJIEHHOTO MTPOU3BOJICTBA
(TOMEHHBI  IIJJaK  METaJUIypruYeckoro 3aBoja M 30Jla-yHOca C  3JIEKTpO(UIBTPOB
TEIJIO3JEKTPOCTAHIIMM) — MCIOJIb30BAHBI 0€3 NpeABapUTENbHON IOATOTOBKM (B COCTOSHHM
MOCTaBKM) ¢ 00ABKOM TutacTU(PUKATOPA.

IIpakTnuyeckas 3Ha4YMMOCTb. COKpallleHHE BPEMEHU COOPYKEHHS B3PbIBOYCTOMUMBBIX
NepEeMbIUEK U3 pa3padOTaHHBIX [IEMEHTHO-IIUIAKOBON U IIEMEHTHO-30JIbHOM cMecel.

KiroueBbie caoBa: 83PbI80YCIMOUYUBAS nepemuluka, yemeHmHule cmecu;
9KCHEPUMEHMATIbHBIE UCCAEO08AHUSA, NPOYHOCb, KUHEMUKA MEEPOeHUsl; cocamue.

Purpose. Improvement of low-component high-early-strength cement mixes for reduction
of the minimum early strength gain period.

Methods. Information and analytical investigations of the high-early-strength cement mixes;
experimental investigations of the minimum specified compressive strength of the test beams;
statistical processing of the empirical material.

Results. The formulations of the cement-slag and cement-ash mixes have been developed
for erection of blast-resistant stoppings.

Scientific novelty consists in development of the low-component cement-slag and cement-
ash mixes with the fillers, i.e. industrial wastes (furnace slag produced by the metallurgical plant
and pulverized fly ash from the heat power plant filters), being utilized without preconditioning
(as-received condition) and with the added plasticity agent.

Practical value. Reduction of time for construction of the blast-resistant stoppings made out
of the developed cement-slag and cement-ash mixes.

Keywords: blast-resistant stopping; cement mixes; experimental investigations; strength;
hardening kinetics; compression.
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INFLUENCE OF COAL CHEMICAL ACTIVITY ON OXYGEN ABSORPTION PROCESS

Henab. [ToBelIeHHE TOCTOBEPHOCTH MPOTHO3a SHIOTCHHOW MOKAPOOMACHOCTH YIIIS ITyTeM
YCTAaHOBJICHHUSI KOHIEHTPAllUM TOTJIONICHHOTO KHUCJIOpPOJa Ha OCHOBAHHUU TOJYYEHHOTO
AQHAJIMTHYECKOTO PEUICHUsI 3a7adyd XEMOCOPOLMU OKHCIHUTENsT YaCTHLAMH YIJsl ONPEACIICHHOTO
pasmepa.

Metoabl. MartemaTtudeckoe MOJICIMPOBAHUE MPOIEcca XEMOCOpPOLMU KHCIopoda |
anpoOarys MOJyY4eHHOTO PEIICHHs Ha SKCIIEPUMEHTATBHBIX JAHHBIX JIJIS YTJICH pa3ImdHON CTaIuu
MeTamopdusma.

Pe3yabTaThbl. YCTaHOBJICHO BIMSHUE CTEIICHH METaMOP(H3Ma YTl U KOHCTAaHTBI CKOPOCTH
peaKkiuu KHCIopoaa ¢ aJcopOEHTOM Ha KMHETHKY €ro MOTJIONICHHWs Ha OCHOBE pa3paboTaHHOMN
MaTeMaTUYECKON MOJIEIIH.

Hayunasi HoBu3HA. BriepBbie MOJIy4eHO aHAIUTUYECKOE PEIICHHE 3a/ladl XeMocopOuuu
KHCIIOPOJIa, KOTOPOE HE TOJIHKO YYUTHIBAET TUHAMUKY MapameTrpoB Muddy3un U aacopOIuu, HO U
MO3BOJISIET UCCIIEIOBATh MPOIECC CAMOHATPEBAHUS YIJISl IPH U3MEHEHUH KOHIIEHTpaIuU ajfcopbaTa
B IIIAaXTHOM BO3[yXe.

IIpakTHYeckas 3HAYMMOCTb. AHAIUTHYECKOE PELICHUE 33a4l XeMOCOPOIMH KHCIOpo/ia
MO3BOJIUT KOHTPOJIMPOBATH Pa3BUTHE IPOIECCa CAMOBO3TOPAHMS YIJIEH Ui TPEAyHpekICHHs
pa3BUTHUS MOKAPOONACHON CUTYaIHH.

KiloueBble cioBa:  HuskomemnepamypHoe — OKUCIEHUE, XeMOCOpOYUs — KUCIOpOOd,
ouppysus; KonyeHmpayus KUCI0pooa, y2oib;, MamemMamuyeckoe Mooeiuposatue.

Purpose. Improvement of accuracy of coal spontaneous fire hazard prediction by
determination of the adsorbed oxygen concentration based on the obtained analytical solution of the
problem of oxidizing agent chemisorption by size-defined coal particles.

Methods. The mathematical modeling of the oxygen chemisorption process and testing of
the obtained solution on the experimental data for coal of the different metamorphic grades.

Results. The influence of the coal metamorphic grade and the rate constant of oxygen
reaction with adsorbent on its adsorption Kinetics based on the developed mathematical model has
been established.

Scientific novelty. The novel analytical solution of the oxygen chemisorption problem has
been obtained with allowance not only for the dynamics of the diffusion and adsorption parameters
but also for the investigation of the coal spontaneous combustion process during the adsorbate
concentration variation in mine air.

Practical value. The analytical solution of the oxygen chemisorption problem will facilitate
a monitoring of the development of the coal spontaneous combustion process for prevention of a
fire hazard situation.
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Keywords: low-temperature oxidation; oxygen chemisorption; diffusion; oxygen
concentration; coal; mathematical modeling.
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\Yuri Fyodorovich BulgakovL Dr. Sci. (Tech.), professor, head of chair; e-mail:
byf@mine.donntu.org

The State Educational Institution of Higher Occupational Education

“Donetsk National Technical University”

283001, Donetsk, 58, ulitsa Artyoma. Phone: (+38 062) 301-03-09

Igor Feliksovich Dikenshteyn, scientific associate; e-mail: opbush@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) 332-78-40

Viktoria Vladimirovna Melnikova, assistant; e-mail: viksuta@gmail.com

The State Educational Institution of Higher Occupational Education

“Donetsk National Technical University”

283001, Donetsk, 58, ulitsa Artyoma. Phone: (+38 062) 301-03-09

METHANE ACCUMULATION IN BLIND WORKINGS BEING FOAM FILLED DURING
BLASTING

Heab. OO6ocHOBaHWE MapaMeTPOB B3PBHIBOOE30MACHON MOJAaYM TEHBI MPU B3PBIBHBIX
paboTax B TYNMUKOBBIX TOPHBIX BBIPAOOTKAX.

Metoabl. Kinaccuueckue ypaBHEeHHs Ta3000MeHa B MPU3a00MHOM MPOCTPAHCTBE TYMMHKOBON
TOPHOI BEIPAOOTKH.

PesyabTaThl. Paccmorpena Mozenp 00pa3oBaHHS — B3PBHIBOONACHOW  KOHIIEHTpAIlUU
METaHOBO3YIIHOW CMECH B TYMHUKOBOM MPOXOIYECKOW BHIPAOOTKE. YCTAHOBJIECHA aHATUTHYECKAs
3aBUCUMOCTh M3MEHEHMsI KOHIICHTPAIIMH B3PHIBOOIIACHOW CPEIbl MO0 MEpEe MPOJBIKCHUS TEHHOU
MpoOKHU B pu3ab0itHOE TPOCTPAHCTBO TYIMHUKOBOM BHIPAOOTKH.

Hayynas wHoBu3Ha. Ilpemnoxkxena wmaremaTudeckas MOJEIb HAKOIUIEHWS METaHa B
TYIMHUKOBBIX TOPHBIX BBIPAOOTKAX C YUETOM HCTOYHHUKOB €TI0 BBIACICHUS.

IMpakTHyeckasi 3HAYUMOCTh. [lodydeHHBIE pe3yJbTaThl MOTYT OBITH MPUMEHEHBI JIst
BbIOOpAa TMapaMeTpoB TMOAAYM TI€Hbl B OYUCTHOW 3a00W, TO3BOJSIOIIUX MPEIOTBPATUTH
BO3HUKHOBEHUE B3PHIBOOIIACHOM CPEIBI.

KiloueBble cJjI0Ba: mynukosas npoxooyeckas 6blpabomka, 83pvléHble padOmbl;
npu3abouHoe NpoCmMpaHcmeo, NeHHbI NOMOK,; KOHYEHMPayus Memand.
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Purpose. Substantiation of explosion-proof foam supply parameters during blasting in the
blind mine workings.

Methods. Classical equations of gas exchange in a face space of the blind mine working.

Results. The model of generation of an explosive concentration of methane-air mixture in
the blind working has been considered. The analytical dependence of a variation of the explosive
environment concentration during the foam plug advance into the blind working face space has
been established.

Scientific novelty. The mathematical model of methane accumulation in the blind mine
workings has been proposed taking into account methane emission sources.

Practical value. The obtained results may be applied for selection of the foam delivery
parameters into a breakage face that make it possible to prevent an explosive environment
formation.

Keywords: blind mine working; blasting; face space; foam stream; methane concentration.
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FIRE HAZARD OF MINE CABLE NETWORKS

Hean. OrneHka TOXKapHOW OMACHOCTH INIAXTHBIX KaOEIbHBIX CETe W BBIOOp TyTel e&
CHW)KEHUS.

Metoabl. HpopManMOHHO-aHATUTUYECKUE UCCIIEA0OBAHUS MTOKaPHON OMACHOCTH IAXTHBIX
KaOeNbHbIX CeTe.

PesyabraTsl. [IpeanoxkeH MeTOJ CpaBHEHHUS BPEMSTOKOBBIX XapaKTEPUCTUK (PHUIIEPHOTO
aBTOMAaTa 3alUThl U KaOeIbHON MPOIYKIIUH.

Hayuynass HoBu3Ha. BrepBble ycTaHOBJEHa 3aBHCUMOCTb Uil pacuera BpPeMSITOKOBOM
XapaKkTepUCTUKN KaOenbHOW mpoaykimu. Pa3zpaboraHa cxema MOHHMTOpPHMHIA TEMIIEpaTypbl BHYTPHU
(bumepHOro aBTOMaTa 3aIIHThHI.

IIpakTHueckas 3HaYUMOCTb. OObecreyeHHe MOKAPOB3PHIBOOE30MNACHOCTH AaBTOMATOB
3alUTHI, BXOASAIINX U OTXOAAIINX KaOEIbHBIX JIUHUH.

Knwuesvie cnosa: noowcapobezonacHocmv; 21eKMPONPOBOOKA;, Nemis «Paza-Hyiby,
agmomam 3auumal, 8PeMAMOKO8AsL XapaKmepucmuxa.

Purpose. Evaluation of the mine cable networks fire hazard and selection of methods to
reduce it.

Methods. Information and analytical investigations of the fire hazard of the mine cable
networks.

Results. The method to compare time-current curves of a feeder circuit-breaker and cable
products has been proposed.



Scientific novelty. The novel relation for calculating the time-current curve of the cable
products has been established. The circuit for monitoring the temperature inside the feeder circuit-
breaker has been designed.

Practical value. Ensuring the fire and explosion safety of the circuit-breakers as well as the
line in and line out cables.

Keywords: fire safety; electric wiring; L-N loop; circuit-breaker; time-current curve.
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IDENTIFICATION OF BURNING MATERIALS DURING AN ACCIDENT IN A COAL
MINE

Heab. AHamu3 METOAOB ONpENEICHMsS BUIA BEIIECTBA, YYaCTBYIOIIETO B IOA3EMHOM
Ho’kape, /Ui IPOrHO3UPOBAHUS U JIMKBUIALMU aBapUIHON OOCTAaHOBKH B YTOJIBHBIX IIAXTaX.

Metoabl. AHAIUTUYECKUH METOJ OLCHMBAHHUSA Ia30BOI0 COCTaBa INAXTHOTO BO31yXa,
MIO3BOJISIIOLLETO OIPEAEIUTh BHUJl CrOPAIOILEr0 BEIIECTBA, Ha MPUMEPE aBapuUM, MPOU3OLIEAIIEH
B prmane «lllaxra um. A.A. CxounHckoro» ['YIT JIHP «IYDOK».

PesyabraTrel. Ha ocHOBaHMM uCClI€OBaHMSI Ta30BOIO COCTaBa IIAXTHOTO BO3JyXa
paccMOTpeHa BO3MOKHOCTh WAECHTHU(MKAIMM BHJA NoXapHOW Harpysku. IIpoBenena ampobGauums
M3BECTHBIX METOJIOB M BBISIBJICHA BO3MOXKHOCTH Ju((PepeHnpoBaTh TOpeHHEe MEeTaHa M TBEPIOTO
BEUICCTBA.

Hayunasi HoBu3HA. BriepBble IpoBeIeH CPaBHUTEIbHBIN aHAIN3 METO0B UACHTH()UKAINN
BEIIECTB, YYaCTBYIOUIMX B IOJ3EMHOM IIOKape, Ui MPOTHO3UPOBAHUS DPAa3BUTHUS aBapUIHON
00CTaHOBKH.

IIpakTHyeckas 3HauuMocTb. OrnepaTUBHBIA BBIOOpP CIOCOOOB U IPHUMEHSEMBIX
TEXHUUYECKHUX CPEJCTB IPH JMKBHUIAIMHU TOJ3EMHBIX aBaphil HA OCHOBAHMM YCTaHOBJIEHUS BHJA
CTrOpAIOIIETO BEIIECTBA.

KuaroueBble ciaoBa: copenue; sHOOmepmuyeckas — peakyus; — cmexuomempuyecKue
VPABHEHUSA, NOJICAPHBLE 2A3bl, MPYOHOOOCMYNHble Mecmd.

Purpose. Analysis of methods for identifying the type of a material participating in an
underground fire for prediction and elimination an emergency situation in coal mines.

Methods. Analytical method of evaluation of mine air gas composition that facilitates
identification of the burning material type exemplified by the accident happened at the Shakhta im.
A.A. Skochinskogo branch of the GUP DPR DUEK enterprise.

Results. Based on the investigation of the mine air gas composition the possibility of
identification of a fire load type has been considered. The testing of known methods has been



conducted, and the possibility to differentiate between a methane combustion and a solid material
burning has been discovered.

Scientific novelty. The novel comparative analysis of the methods for identification of the
materials participating in the underground fire has been fulfilled for prediction of the emergency
situation development.

Practical value. The prompt choice of methods and technical means deployed
in elimination of the underground accidents based on the identification of burning material type.

Keywords: combustion; endothermic reaction; stoichiometric equations; fire gases;
concealed spaces.
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FIRE PROTECTION OF TIMBER BY SILICATE-BASED COMPOSITION

Ieasn. PazpaboTka penentypsl cocTaBa Ha OCHOBE CHUJIMKATHOTO CBSA3YIOIIETO BEIIECTBA —
JKUJIKOTO CTEKJIa — JUIS MOBBIIIEHUS OTHECTONKOCTH JEPEBSIHHBIX CTPOUTENBHBIX KOHCTPYKIIUHA.

MeTtoabl. DKCNEPUMEHTAILHOE YCTAaHOBIIEHHE TPYIIBI OTHE3ANMTHON 3(PQeKTUBHOCTH
MOKPBITHS JUIsl apeBecuHbl craHgapTHeiM MeTonoM (I'OCT 16363-98). OnpeneneHue anre3uu
HOKpPBITUSL K JpeBecMHe MeTofoM JX-oOpazHoro Haapesa (I'OCT 32702.2); xoadduimenra
BCIIYUMBAHUS OTHE3AIIMTHOTO TMOKPBITUS — METOAOM H3MEPEHUS M COOTHOIICHHUS TOJIIHUH
MOKPBITUS IO M TIOCTIE TEIUIOBOTO BO3JEHCTBUS MPU M30TEPMHUYECKOM HArPEBaHUU B MY(EIbHON
neuyu. DKCIEpUMEHTalbHasl OIIEHKAa TOPIOYECTH OTrHE3AIIUTHOTO MOKPBITHUS METOJIOM OTHEBOTO
yapa B OTKPBITOM IUIaMEHU T'a30BOM TOPEIIKU.

Pe3yabTaThl. cnionb3yss pe3yiabTaThl SKCICPUMEHTAIBHBIX HCCICIOBAaHUHN, pa3paboraHa
pelentTypa cocTaBa Ha OCHOBE JKHUKOTO HATPUEBOT'O CTEKJIA JJIsl CHUKEHHS TOPIOUECTH JIPEBECHHBI.
OrnpeiesieH0 ONTUMAJLHOE COOTHOIIEHWE TUIEHKOOOPA3yIoIIero BemiecTBa (KUIKOTO CTEKIa),
TEPMOCTOWKON apmupymolei n06aBku (0a3ambTOBOrO BOJIOKHA) U MHUHEPAIbHOIO HATOTHHUTENS
(BCIIy4eHHOTO BEpMUKYIHUTA) IS S((EKTHUBHOTO BCIYYHBAHUS TOKPBITHS W OTHE3AIIHTHI
JEPEBSIHHBIX KOHCTPYKIMM. /{7151 OrHe3alUTHOTO MOKPBITHS OompeneseHsl | rpynma orue3amuTHoMl
3G PEeKTUBHOCTH, aare3ust K ApeBecuHe W KOd()(UIMEHT BCHyuMBaHUS 27 €IMHHUL, BBIIOJIHEHA
OIIEHKa FOPIOYECTH B OTKPBHITOM IIJIAMEHH ra30BOIl TOPEKH.

Hayunass nHoBu3Ha. Teoperuduecku OOOCHOBAHO H OKCIEPUMEHTAIBLHO YCTAaHOBIICHO
ONTHMaJbHOE MAacCOBOE COOTHOIIEHHUE CBS3YIOIIETO BEIIeCTBAa, MUHEPAIbHBIX IEIEBBIX J00aBOK,
BCITyYMBAIOIINUXCS TIPU TEPMHUECKOM BO3ICHCTBUH M 00JIAAIONINX CIIOCOOHOCTHIO 00pa30BHIBAThH
BCIICHEHHBI KOKC C BRICOKOH aJre3uen K JpeBECHHE.

IpakTnyeckass 3Ha4MMOCTh. OTHE3AIIUTHEBIN COCTAB BCIYYHMBAIOMIETOCS THIIA HA OCHOBE
KHUJIKOTO CTEKJIA U HEOPTaHWYECKUX JI00ABOK IMO3BOJIAET IMOBBICUTH d(P(EKTUBHOCTh OTHE3ANTUTHI
JEPEBSIHHBIX CTPOUTENBHBIX KOHCTPYKIMH W CHH3UTh PHUCK OBICTpOro OOpYIICHHS 3JaHuN



U coopykeHnil. KOMIMOHEHTHI pa3pabOTaHHOTO COCTaBa HETOKCHUYHBI, YTO JaeT BO3MOXHOCTh
UCTIOJIb30BaTh KOHCTPYKIIMH C OTHE3AIUTHBIM IMOKPBITHEM B JKUJIBIX TOMEIICHHUSX.

KawueBble ciaoBa: adeesus;, @cnyuusaioujeecs HNOKpvimue;, 2pynna O02He3aujumuol
aghexmuenocmu, Opegecura, HuoKoe CmeKio, 0CHe3auuma.

Purpose. Development of a composition formulation based on a silicate binding agent, i.e.
sodium silicate, for improvement of the fire resistance of wooden building constructions.

Methods. Experimental determination of a fire-proof effectiveness group for the coating for
timber by the standardized method (GOST 16363-98). Assessment of coating adhesion to the wood
by the X-cut method (GOST 32702.2); determination of the fire-retardant coating intumescence
coefficient by the method of measuring and correlating the coating thicknesses before and after
exposure to heat by isothermal heating in a muffle furnace. Experimental evaluation of the fire-
retardant coating flammability by the fire strike method in a gas-burner open flame.

Results. Using the results of experimental investigations the composition formulation based
on sodium silicate solute for reducing the timber flammability has been developed. The optimal
ratio of a film-forming agent (sodium silicate), thermoresistant reinforcement additive (basalt fiber)
and mineral additive (intumescent vermiculite) for effective coating intumescence and timber fire
protection has been determined. The group 1 of the fire-proof effectiveness, the adhesion to wood
and the intumescence coefficient equal to 27 units have been established; the flammability
assessment by the gas-burner open flame has been fulfilled.

Scientific novelty. The optimal mass ratio of the binding agent, the target mineral additives
intumescing under thermal influence and possessing an ability to form the foamed coke with high
adhesion to timber, has been theoretically substantiated and experimentally determined.

Practical value. The fire-retardant intumescent composition based on sodium silicate solute
and non-organic additives makes it possible to improve the effectiveness of fire protection of the
wooden constructions and to reduce the risk of rapid collapse of buildings and structures. The
components of the designed composition are non-toxic which allows utilizing the constructions
with the fire-retardant coating in living quarters.

Keywords: adhesion; intumescent coating; fire-proof effectiveness group; timber; sodium
silicate; fire protection.
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Aleksandr Mikhailovich Simonov, head of department; e-mail: avrstla@mail.ru;

Nikolay Viktorovich Karnaukh, Cand. Sci. (Tech.), senior scientific associate; e-mail:
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MONITORING OF GAS CONDITIONS AT CLAIMS OF COAL MINES, IN BUILDINGS
AND CONSTRUCTIONS

HCJIL. I/ICCJ'IC,Z[OBaHI/Ie u paspa60TKa TCXHOHOFHﬁ, IMPUHIUIIKAJIbHBIX CXEM W MCP
0e3omacHOCTH MOHUTOpHHI'A razoBod OOCTaHOBKM Ha IFOpHBIX OTBOAAX IIAaXT, B 3JaHHUAX



U COOPYKEHUSX TMOJAPA3JCICHUsIMU TOpHOCTAcATeIbHOU CIYKObl MyTeM HEMNOCPEACTBEHHOTO
U IUCTAHIIMOHHOTO 0TOOpa M aHalu3a Mpod BO3/IyXa Ha MOBEPXHOCTHBIX 0OBEKTAX.

MeTtoabl. AHATUTUYECKUNH METON HUCCIEOBAaHUS W METOJl MOCTPOCHHUS NMPUHIUIHAIBHBIX
CXEM C HCIOJIh30BaHNEM IPpahUIECKIX PEAAKTOPOB.

Pe3yabTaTsl. [loBbIIeHne 6€30MaCHOCTH JIIOJIEH, 3alUTa 3JaHUN W COOPYKCHHH 3a CUeT
pEerJaMeHTUPOBaHMsT OCHOB I(P(PEKTUBHOTO BEIECHUS KOHTPOJS BBIICICHUS BPEIHBIX Ta30B Ha
MOBEPXHOCTh TOPHBIX OTBOJIOB MPHU JTUKBUAAIMH (KOHCEPBAIIWH) IIAXT.

Hayunass HoBu3Ha. BniepBbie pa3paboTaHbl MNPUHIMIHAAIBHBIE CXEMbl MOHUTOPHHTA
ra3oBoil 0OCTaHOBKM Ha TOPHBIX OTBOJAX IIAXT, B 3AAHUSIX U COOPYKEHHSIX, B TOM YHCIIE CXEMBbI
CHCTEM JHWCTAHIIMOHHOTO OTOOpa mpo0 Bo3Ayxa; OTOOpa mMpoO Ta30BO3MYIIHOM CMECH U3
ra300TBOJAIINUX TPYO WIIM DKCIPEcC-aHaIKM3a MpoO ¢ MOMOIIBIO MEPEHOCHBIX MPUOOPOB Ta30BOTO
KOHTpPOJISI; 0TOOpa mpoOd BO3[yXa y MOTOJKA M Yy IMOYBHI 3[aHUN (COOPYKECHHI), MOJBaIbHBIX
U JPYTUX [TOMEIICHUM.

IpakTnyeckass 3HAYMMOCTB. Pe3ybTaThl TPOBEJACHHBIX HCCICIOBAHUN HCIOIH30BaHBI
npu pazpabotke MeToau4ecKnX PeKOMEHIAIi M0 KOHTPOJIIO 32 BBIJCICHUEM BPEIHBIX T'a30B Ha
36MHYI0 ITOBEPXHOCTb, B 3JaHus M coopyxkeHus mnogpasaencHusmu ['BI'CC MYC [IHP npu
JTUKBUAAIUY (KOHCEPBAIIUH) IIAXT.

KiiioueBble ci10Ba: gpednble 2a3vl; 20pHbLIL 0ME0O0;, 30AHUSL U COOPYICEHUS, MemoObl
U npubopvl KOHMpOsL, ombop u amaius npod 6030yxa; obecneueHue 0OE30NACHOCMU JHOOELL;
JUKBUOAYUSL U KOHCEPBAYUSL Y2OTIbHbIX ULAXM, 20PHOCHACAMENbHAS CYAHCOa.

Purpose. Investigation and development of technologies, schematic diagrams and safety
measures for monitoring the gas conditions at the claims of coal mines, in buildings and
constructions by subdivisions of the mine-rescue service applying the direct and remote sampling
and analysis of air samples at surface objects.

Methods. Analytical method of investigation and method of plotting the schematic diagrams
using the graphic editors.

Results. Improvement of people safety, protection of buildings and constructions due to
regulation of the basics of the effective monitoring of harmful gas emission onto the surface of the
mining claims during liquidation (conservation) of mines.

Scientific novelty. The novel principle diagrams of gas conditions monitoring at the claims
of mines, in buildings and constructions have been developed as well as the schematics of systems
for remote sampling of air; the ones for collecting the gas-air mixture samples from gas-outlet pipes
or express-analysis of samples applying the portable gas monitoring devices; systems for the air
sampling near the ceiling and floor of buildings (constructions), basements and other premises.

Practical value. The results of the conducted investigations have been applied in
development of the Guidelines for monitoring of harmful gas emissions onto the ground surface,
into buildings and constructions by the sub-divisions of the State Para-military Mine-rescue Service
of the Ministry of civil defence, emergency situations and elimination of consequences of natural
disasters of the Donetsk People’s Republic during the liquidation (conservation) of mines.

Keywords: harmful gases; mining claim; buildings and constructions; monitoring methods
and devices; collection and analysis of air samples; ensuring people's safety; liquidation and
conservation of coal mines; mine-rescue service.
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COMPREHENSIVE CHARACTERISTICS OF EMERGENCY OPERATION MODES IN
CONTACT JOINTS OF ELECTRICAL INSTALLATIONS

Henab. VYCTaHOBICHHE COBOKYIHBIX TPU3HAKOB aBAapUMHBIX  PEKHUMOB  PabOTHI
AJIEKTPOYCTAHOBOK Ha MOBEPXHOCTH ()PAarMEHTOB, U3BATHIX C MECTa MOKapa.

Metoabl. Mopdonoruueckuii aHaliu3 W aHATUTUYECKUE HCCICIOBAHUS IMOBEPXHOCTEH
(bparMeHTOB AJIEKTPOYCTAHOBOK C BU3yallbHBIMU MTPU3HAKAMHU aBAPUIHBIX PEKUMOB PaOOTEHI.

Pe3yabTaThl. YCTaHOBIICHA B3aUMOCBSI3b aBAPHIHBIX PEKUMOB paOOTHI C BOSHUKHOBEHHEM
nokapa Mo OIUIABJICHUSIM Ha TOBEPXHOCTSIX (PParMEHTOB 3JIEKTPOYCTAHOBOK, H3BATHIX C MECTa
o>kapa.

Hayunas noBuszHa. Ha ocHoBe Moponornueckoro ananusa (pparMeHToOB, U3BATHIX C MECTa
ro’kapa, OIIpPENIeJICHbl XapaKTepHble COBOKYIIHbIE IMPU3HAKK aBAPUNHBIX PEXUMOB pabOThI
AIEKTPOYCTaHOBOK.

IIpakTn4yeckasi 3HAYUMOCTb. Pe3ysbTaThl HCCIENOBAaHUN  TO3BOJISIIOT  ONPEACIIHUTH
MIPUYMHHO-CIICACTBEHHYIO CBSI3b aBAPUMUHBIX PEKUMOB paOOTHI AJIEKTPOYCTAHOBOK.

KuroueBble ciioBa: asapuiinvie pesicumvl pabomsi; KOpOMKoOe 3aMblKaHue, Oobuloe
nepexooHoe CcOnpomugieHue;, KOHMAKMHOE COeOUHeHue; I1eKmpOyCMAHOBKA, ONLAGNeHUs,
Mopgonocuueckuti aHanu3.

Purpose. Determination of comprehensive characteristics of the emergency operation
modes of the electrical installations on the surface of fragments taken from a place of fire.

Methods. Morphological analysis and analytical investigations of the surfaces of the
electrical installations fragments taken from a place of fire with the visible marks of the emergency
operation modes.

Results. The interrelation of the emergency operation modes and a fire outbreak has been
established by melts on the surfaces of the electrical installations fragments taken from the place
of fire.

Scientific novelty. On the basis of the morphological analysis of the fire fragments the
comprehensive characteristic marks of the emergency operation modes of the electrical installations
have been defined.

Practical value. The results of the investigations facilitate to determine a cause-effect
relation of the emergency operation modes of the electrical installations.

Keywords: emergency operation modes; short-circuit; high transient electrical resistivity;
contact joint; electrical installation; melts; morphological analysis.
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SMALL-SIZE HOSE TYPE BREATHING APPARATUS FOR CONDUCTING WORKS IN
CONTAMINATED ENVIRONMENTS

Hean. PazpaboTka ManorabapuTHOTO NMUIAHTOBOTO JIBIXaTEJILHOTO ammapara YIpoIeHHON
KOHCTPYKUUHU JJISl 3alIUThl OPraHOB AbIXaHWUS PAaOOTHUKOB IPHU BEICHUH PabOT B 3arpsA3HEHHBIX
cpenax.

MeToabl. DKCIEPUMEHTAIbHBIE METO/IbI UCCIIEIOBAHUM.

PesyabTaTsl. Pazpaboran OIBITHBIN obpasen MasiorabapuTHOTO LIJIaHTOBOT'O
JIBIXaTeIbHOTO  almapara, COOTBETCTBYIOIIMH TpeOOBaHHUSIM JEHCTBYIOIIMX HOPMATHUBHBIX
JIOKYMEHTOB.

Hayuynass HoOBM3Ha. YCTAaHOBJIEHO BIMSHUE OTHOIIEHUS MEPTBOIO MPOCTPAHCTBA K
JNErOYHOM BEHTWJISILMM MCKYCCTBEHHBIX JIETKMX Ha COJAEpXKaHUE JUOKCHIA YIiiepoJa IpH
WCIBITAaHUSAX BO3AYLIHOTO ABIXaTEIbHOIO aNapaTra Ha TUHAMUYECKON YCTAHOBKE.

IIpakTHYeckast 3HAYUMOCTb. [loydeHHBIE pe3ysIbTaThl UCCIEIOBAHNUN SIBUJIMNCh OCHOBOM
pa3paboTaHHOrO0  MaJoradapUTHOTO  IIJAHTOBOTO  JBIXaTEJIbHOTO  ammapaTa  yIpOIEHHOU
KOHCTPYKLIMH, TOBBILIAIONIET0 0€30MacCHOCTh BeIEHUs paboT B 3arpsA3HEHHBIX Cpeax.

KiiroueBble €10Ba: uuianeosvili  Ovblxamenvhvlll annapam, 6030VUHbIL OblXaAmelbHbllL
annapam, 1€204Hblll AGMOMam, KamywKa, Kianan eblooxa, COnpomusieHue Oblxanuro, 0agieHue 6
HOOMACOYHOM NPOCMPAHCIBE, 8030YX0800HbIl PYKAB.

Purpose. Development of the small-size hose type breathing apparatus with a simplified
design for protection of workers’ respiratory organs during conduction of works in contaminated
environments.

Methods. Experimental methods of investigations.

Results. An experimental model of the small-size hose type breathing apparatus has been
developed that is complied with the requirements of the current regulatory documents.

Scientific novelty. The influence of the relation between the apparatus dead space and the
long ventilation of the iron lung on the carbon dioxide content has been established during the tests
of the air breathing apparatus on the dynamic installation.

Practical value. The obtained investigation results have become a foundation for the
developed small-size hose type breathing apparatus with the simplified design improving the safe
conduct of works in the contaminated environments.

Keywords: hose type breathing apparatus; air breathing apparatus; lung-governed oxygen
admission valve; reel; exhalation valve; breathing resistance; pressure in mask inward space; air-
duct.
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EFFECTIVENESS ANALYSIS OF EXECUTING THE SUPERVISING ACTIVITY

IN THE FIELD OF FIRE SAFETY

Heab. Omnenka 3¢GGEKTUBHOCTH HAA30PHOM  JEATEIBHOCTH B cdepe MoxapHOU
Oe3omacHoOCTH.

Metoapl. Vcnonp30BaHBI  METOABI  CTATUCTUYECKOTO aHaliM3a M ONpPEeNCHHUs
IPEI0TBPANICHHOTO S5KOHOMHYECKOTO yIepoa.

Pe3yabTaTsl. Pa3paborana Meronuka OIEHKH OCYLIECTBICHHS HAJ30pHOU AEATEIHbHOCTH
B c(hepe noxkapHoOi 6€30MacCHOCTH Ha OCHOBAHUH SKOHOMUYECKOH 3(h(PEeKTUBHOCTH MEPOIPUSTHIA.

Hayunasi HoBu3Ha. Ha OCHOBE CTAaTHCTHYECKMX MIaHHBIX W METO/a PETrPEeCCHOHHOTO
aHaJIM3a BO3MOXKEH MPOTHO3 OTHOCUTEIBHOH 3((EKTUBHOCTH MEPONPUSTHIA M MPEJOTBPALICHHOTO
yiep6a OT UX BHEAPEHUS.

IMpakTHyeckasi 3HAYMMOCTb. MeToaMKa MOXET OBITh HCIIONB30BaHA IIPH pacyere
IKOHOMHUYECKOH 3(P(HEKTUBHOCTH HAI30PHOM AEATENTBHOCTH JUIS Pa3HBIX KaTErOpUH IOXKapoB,
a TaKXKe JJIs JPYTHX MPOTHBOIOXKAPHBIX MEPOTIPHATHH.

KiioueBble ci10Ba: noscapuas 6e30nacHocms, npe0omspaujeHHblll yujepo, SJKOHOMUecKas
s pexmusHocms; HAO30pHAS OEAMENLHOCb; NPOMUBONONHCAPHBLE MEPONPUSLINUSL.

Purpose. Estimation of the supervising activity effectiveness in the field of fire safety.

Methods. The methods of statistical analysis and avoided economic loss determination have
been employed.

Results. The methodology has been developed for estimation of the supervising activity
execution within the field of fire safety on the basis of the economic efficiency of measures.

Scientific novelty. Based on the statistical data and the regression analysis method the
prediction of relative efficiency of the measures and the avoided loss of their implementation is
possible.

Practical value. The methodology may be applied for calculation of the supervising activity
economic effectiveness for different fire classes as well as for the other fire prevention measures.

Keywords: fire safety; avoided loss; economic effectiveness; supervising activity; fire
prevention measures.
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REQUIREMENTS TO PERSONAL MONITORING DEVICES OF MINE-RESCUER’S
FUNCTIONAL STATE

Heab. OGocHOBaHuEe TpeOOBaHUIN K MHIUBUIYaIbHBIM YCTPOUCTBAM KOHTPOJISL, 00paboTKU
U nepenaud HHGopManuu o (YHKIMOHAIBHOM COCTOSIHUM OpraHu3Ma TOpHOcHacaTens Npu
MOJI3EMHBIX paboTax.

Metoabl. AHaIUTUKO-UH(GOPMALIMOHHBIE HCCIEAOBAHUS HOPMATHUBHBIX JOKYMEHTOB,
perIaMeHTHPYIONINX TpeOOBaHUS K (U3MUECKUM, XUMHUECKHM, TEXHHUECKUM, CaHUTapHO-
TUTUECHUYECKUM, JPIrOHOMHYECKMM M WHBIM XapaKTepUCTHUKaM YCTPONCTB HWHIMBUAYAILHOTO
IPUMEHEHUS B YCIOBUSAX YTOJIBHBIX 1IAXT, ONMACHBIX IO ra3y U MbLIM.

Pe3yabTaThl. OG0OCHOBAaHBI KOMMYECTBEHHBIE U KAaYECTBEHHBIE 3HAUEHHUS XapaKTEPUCTUK
WH/IMBUYAIBHBIX JJIEKTPOHHBIX YCTPOMCTB KOHTPOJIA (PYHKIMOHAIBHOTO COCTOSHUSI OpraHU3Ma
ropHocniacatens.  Pa3paboran  mepedyeHb  TpeOoBaHuM, oOecreuyuBarOmMX  O€30MaCHYIO,
3¢ (hEeKTUBHYIO U YIOOHYIO KCIUTYaTAIMIO 3TUX YCTPOMCTB.

Hayunas HoBu3Ha. Bniepsbie pa3paboTanbl TpeOOBaHUS K MHIWBUIYaJIbHBIM 3JEKTPOHHBIM
YCTPOMCTBAM KOHTPOJS (PYHKIIMOHAJIBHOIO COCTOSIHUS OpraHu3Ma TOpHOCHacaTessl B MOA3EMHBIX
BbIPa0OTKaX yroJbHBIX IIAXT.

IIpakTHyeckas 3HAYUMOCTD. Vcronp3oBaHue pa3paboTaHHBIX TPEOOBAHUM K YCTPOWCTBAM
KOHTPOJIs, 00paboTku W mepenaun uHGopManuu O (YHKIHOHAIHBHOM COCTOSHHHM OpTraHU3Ma
o0ecrieynT 0€30MacCHOCTh TOpHOCHAcaTeNel B 3KCTPEMATbHBIX MHUKPOKIMMATHUYECKUX YCIOBUAX
YTOJIbHBIX LIaXT.

KiroueBble  caoBa:  mpeboganusi ~ Oe3onacHocmu,  YCMPOUCMBO  KOHMPOJs,
@usuonocuueckue noxazamenu, SKCMpPEMAalbHble MUKPOKIUMAMUYECKUe YClo8uUs, NoO3eMHble
20pHble 8bIPADOOMKU, NbLIEENA03AUUMA; KOHMPOIb HOKA3amellell.

Purpose. Substantiation of the requirements to the personal devices for monitoring,
processing and transmitting the data on a functional state of mine-rescuer’s organism during
underground operations.

Methods. Analytical and information investigations of the regulatory documents
administering the requirements to physical, chemical, technical, sanitary and hygienic, ergonomic
and other characteristics of the personal devices in conditions of gas-and-dust hazardous coal mines.

Results. The quantitative and qualitative values of parameters of the personal electronic
devices for monitoring the functional state of the mine-rescuer’s organism have been substantiated.
The list of requirements ensuring the safe, effective and comfortable usability of these devices has
been elaborated.

Scientific novelty. The requirements to the personal electronic devices for monitoring the
mine-rescuer’s organism functional state in the underground workings of the coal mines have been
developed for the first time.

Practical value. The application of the developed requirements to the devices for
monitoring, processing and transmitting the data on the organism functional state will ensure the
safety of the mine-rescuers in the extreme microclimatic conditions of the coal mines.

Keywords: safety requirements; monitoring device; physiological indices; extreme
microclimatic conditions; underground mine workings; ingress protection; monitoring of indices.
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ENVIRONMENTAL SAFETY PROBLEMS OF THERMAL POWER ENTERPRISES
OF COAL-MINING REGIONS

Heab. HccnenoBanue mnpoOieM HSKOJIOTMYECKON 0€30MacHOCTH MPEANpUATUN TErIoBON
OHEPreTUKH YTIIEO0BIBAIOIINX PETHOHOB NP 00pa30BaHUU HU3KOTEMIICPATYPHBIX OTJIOKECHUU Ha
CTEHKaX BOJOIPEUHOr0 000py10BaHUS KOTEJIbHBIX U TEIJIOBBIX CETEH.

Metoabl. AHaiu3 3aBUCUMOCTH YBEJIMYEHHUS pacxojla TOIUIMBA OT TOJIIUHBI CJOA
HU3KOTEMIIEPATYPHBIX OTIOKECHHUM. V3ydeHue CEe30HHBIX KoyieOaHWUW oOmmel >KECTKOCTH BOJBI,
IojJgaBaeMoil B KOTelbHbIE U TemioceTu JJHP.

PesyabTarbl. M3ydeHa TeHACHIMS CE30HHBIX KoyieOaHMM OOIIeH KECTKOCTH BOJIBI,
noaaBaeMoil B kotenbHble U TeroceTd JIHP. [IpakTuuecku moATBEp:KAEHO YBEIMYEHUE pacxojia
TOIUIMBA TPHU YBEJIUYCHUHU TOJIIMHBI CJIOS HAKUIKM HA CTEHKAaX BOJOTPEUHOro 0OOpYyIOBaHMS HA
MPOMBINIJICHHON KoTenbHOW maxThl «KanmnHoBckas-Bocrounas» (r. MakeeBka). Paccuurtansbl
SKOHOMMYECKHE U3ECPHKKH BCICACTBUE YBEIUUEHUS PACX0/1a TOIUIUBA.

Hayuynas HoBu3Ha. Pe3ynbTaTbl TEOPETUUYECKUX HCCIIENOBAHMI MO3BOJIMIIA YCTAaHOBUTh
3aBHCUMOCTb YBEJIMYEHHUS pACX0/a TOIUIMBA OT TOJIIMHBI CIO0SI HAKUIIM HA CTEHKAaX BOJOTPEHHOTO
000Opy/lOBaHHS U pacCUUTaTh SKOHOMHYECKHE W3JEP’KKH, BbI3BAHHBIC JTaHHBIM IPOIECCOM.
[IpennoxkeH BapuaHT CHWKEHHSI pacxoJa peareHTa i NOATOTOBKM BOJbI, IOJABAEMOW B
KOTEJIbHBIE U TETIJIOCETH, HA OCHOBAHUHU CE30HHBIX KoJieOaHu# o01el )KECTKOCTH BOJIBI.

IIpakTHyeckass 3HaYUMOCTb. [lodyuyeHHble  pe3ylbTaThl  MO3BOJISIIOT  OLIEHUTh
SKOHOMHUYECKHUE W3ACPKKH, BBI3BAHHBIC OOpAa30BAaHMEM HAKUIIM Ha CTEHKaX BOJOTPEHHOTO
000py/NOBaHUsA, U CHU3UTh PACXOJ] PEareéHTOB MAJISi CMSATYEHUS BOJbI, TOJaBAeMOW B KOTEJIbHBIE
YCTaHOBKH U TEIIJIOCETH, B 3aBUCHMOCTU OT CE30HHBIX KOJIeOaHMI 00IIeH KECTKOCTH BOIBI.

KioueBble CJI0BA: HAKUNb, YMAUeHUE, HCECMKOCIb, Men1ocemu; menionpo8ooOHOCb.

Purpose. Investigation of the environmental safety issues of thermal power enterprises of
the coalmining regions emerged with formation of low-temperature scales on the walls of water-
heating facilities of boiler houses and heat supply networks.

Methods. Analysis of dependence between the increasing fuel-consumption rate and the
thickness of low-temperature scale layer. Research of seasonal fluctuations of water total hardness
supplied to the boiler houses and the heat supply networks of the Donetsk People’s Republic.

Results. The tendency of seasonal variations of water total hardness supplied to the boiler
houses and the heat supply networks of the DPR. The increase in fuel-consumption rate resulted
from thickening of the scale on the walls of water-heating facilities at the industrial boiler house of
the Kalinovskaya-Vostochnaya coal mine (Makeyevka) has been practically confirmed. The
economic costs resulted from the increase in fuel-consumption rate have been calculated.

Scientific novelty. The results of theoretical investigations have made it possible to
establish the dependence between the increase in fuel-consumption rate and the thickness of scale
layer on the walls of the water-heating facilities and to calculate the economic costs caused by that
process. Based on the seasonal variations of the water total hardness the option to decrease the
reagent consumption rate for water treatment supplied to the boiler houses and the heat supply
networks has been proposed.

Practical value. The obtained results make it possible to estimate the economic costs caused
by the scale formation on the walls of the water-heating facilities and to reduce the consumption
rate of reagents softening the water supplied to the boiler houses and the heat supply networks
depending on the seasonal variations of the water total hardness.

Keywords: scale; softening; hardness; heat supply networks; thermal conduction.
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