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PROCESS OF CREATION OF THE EXTINGUISHING CONCENTRATION
OF DRY POWDER IN MINING FACE SPACE WITH
EJECTION-AND-RE-CIRCULATION VENTILATION SCHEME

Heab. Onpenenenue ycnoBuid aist 3hGEKTUBHOTO TYIISHUS T0XKapa B IPpU3a00WHOM IPOCTPAHCTBE TYMHKOBOW BbI-
PabOTKH P IKEKIHOHHO-PELUPKYIISIIMOHHON CXEMe NTPOBETPUBAHHS.

Metonuka. TeopeTHdecKuil METOA HWCCIEHOBAHHS IWHAMHUKH TYypOYJIEHTHBIX CTPYH, B YaCTHOCTH BO3IYIIHO-
HOpOU.lKOBOﬁ CMECH, C YUCTOM PAHECC MOJTYUCHHBIX IKCIICPUMCHTAJIbHBIX JJAHHBIX.

PesyabTaThl. Pe3ynsraTaMu uccienoBaHUN SBISIOTCA: ONpPENeNeHHue MeCTa pacloyIoKEHHUs] aBTOMAaTHUECKOTo I0-
POIIKOBOTO OTHETYIIUTENS B MPU3a00iHOM IPOCTPAHCTBE TYMUKOBOH BBIPAOOTKH; pa3paboTka MaTeMaTHYeCKOH Mojie-
T 00pa3oBaHMsl OTHETYyIIaNled KOHIEHTPALUK IOpOLIKa B TYIMHUKOBOM 3a00€ NMpH 3KEKIHOHHO-PEHUPKYIISIIMOHHON
CXeMe MpPOBETPUBAHUS; BpeMsi 00pa3oBaHUs OTHETYyNIallel KOHIEHTPAlUH ITOPOLIKa IIPU MCIOJIb30BAaHUU 3KEKIIMOH-
HOW HacaJKW Ha BEHTWIALMOHHOM TpyOorpoBoae cokpamiaercs Ha 10—15% 1o cpaBHEHHIO ¢ aHAJIOTHYHBIM BPEMEHEM
TIIPY €€ OTCYTCTBHH.

Hayunas HoBu3Ha. HaydHast HOBH3HA MCCIIEIOBAHUH COCTOUT B TOM, YTO BIIEPBBIE PACKPHITa 3aKOHOMEPHOCTH 00-
pa3oBaHUs OTHETYINAINEH KOHIEHTPALUH MOPOIIKA B TYNHKOBOW 3a00€ MPH KEKIMOHHO-PELUPKYISIINOHHON cXeMe
MIPOBETPUBAHUS HA OCHOBAaHMU pelieHus An(GepeHIINaIbHOr0 ypaBHEHHs OajlaHca Mace MOPOIIKA € YIETOM HX TOCTy-
IUIEHHUS B TPU3a00HHOE MPOCTPAHCTBO, BBIHECEHUSI M3 HETO BO3AYLIHBIM IOTOKOM, OCAXKICHHS M MPWINIAHUS Ha I10-
BEPXHOCTH BBIPAOOTKH, a TAK)KE €€ T€OMETPUIECKUX T1apaMETPOB.

IMpakTHyeckas 3HAYNMOCTB. Pe3ysbTaThl MCCIeA0BaHUIT UCIIONB30BaHbI IIPH BBIOOPE THIIA U ONPEEICHUH Iapa-
METPOB aBTOMATHYECKOT0 MOPOIIKOBOTO OIHETYIINTENS, CO3AaHUE U BHEIPEHHE KOTOPOTO MO3BOJIUT COKPATUTH 3aTpa-
THI Ha BeJICHNE aBapUITHO-CIIacaTeNbHBIX PadoT, ymepo mIaxT, a, cJeI0BaTeIbHO, YBEINIUTh JOOBITY YIJIs.

KitioueBble ciioBa: mynuxosas 6vipabomka, npuzabolinoe npocmpancmeo, nojcap, NOPOUoK, 0SHEMYMAaujds. KoH-
yenmpayusl, HCEKYUOHHASL HACAOKA, 6eHMUTIYUOHHBIL MPYOONPO6oo

A.A. Pilipenko’,
LF. Dikenshteyn',
S.A. Alekseyenkoz, Cand. Sci. (Tech.), Assoc. Prof.

IIpoGiiema U ee CBfA3L ¢ NPAKTUYECKUMHU 3a]a4a-
M. Oco0yro MOXKApHYIO0 OMAaCHOCTh MPEICTABIIOT TY-
IIMKOBBIE BHIPAOOTKU Ta3000MIBHBIX IIAXT, HMEIOIIUE I'e0-
JIOTHYECKUE HApyIIeHWs], IyCTOTHl 3a KpeIblo, KyIlojia B
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npu3aboitHOl 30HE, cyuspsl. BocriameHeHne MeTaHa B
HHX HE cpa3y OOHApyXMBAeTCsl M3-3a OTCYTCTBHS TOPHOpa-
004X B 3a00€ OCie BENEHNS B3PBIBHBIX PadoOT, TIOXKAp aK-
THBU3MPYETCS] M €ro JMKBUIALMWS 3aTpyJHUTCIbHA H3-3a
BBICOKOH TEMIIEpaTyphl U 3aJbIMIIeHHOCTH. [IpuMensemblie
B HACTOsIIEE BPEMsI CPEACTBA JIOKAIN3ALUK B3PHIBOB U I10-
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EKOJIONYHA BE3NEKA, OXOPOHA NPALI

JaBJICHHUsI BCTIBILIEK METaHa MPY B3PBIBHBIX PaboTax, OCHO-
BaHHBIC HA PACHBUICHUM WHIHOWPYIOIIMX COCTaBOB (IIO-
pOILIKa, BOJIBI, IIEHbI), 3KOHOMHYECKH HEBBITOJHBI M HEHOC-
TATOYHO HANEKHBI, TaK KaK MX JAaTYUKH HE Pa3IMyaroT
B3DBIB U TIOXKap, pearupys Ha JitoOyIO BCIIBIILKY.

OzHUM M3 TNEpCIEKTHBHBIX HANpPaBJICHUH MOBBIIIE-
HUS S(PQPEKTUBHOCTH 3alUTHl TYMHKOBBIX BBIPAOOTOK
SIBJISIETCSl CO3JaHHME JIETKO IEPEHOCHMBIX aBTOHOMHBIX
ABTOMATHUYECKHUX YCTPOWMCTB, KOTOPBIE ITOJIaBAIH ObI I10-
POIIOK HETIOCPEACTBEHHO B NMPHU3a00ifHOE MTPOCTPAaHCTBO.
OTH yCcTpOWCTBa JOJDKHBI pa3MelIaThcsi Ha ONpENeleH-
HOM PacCTOSIHHH OT 320051, C LENbI0 COXPAHEHHS UX OT
OCKOJIKOB TOPHOW Macchl IIpU B3PBIBHBIX paboTax, ¥ Ha-
XOIUTHCA B TIOCTOSHHOM TOTOBHOCTH K cpabaThIBaHUIO B
Clly4ae BOSHUKHOBEHHS MOXKapa.

[TockosabKy 3ajaHue ONpPENEIHTh MECTOPACIOI0NKe-
HHE BO3MOXXHOTO OdYara BO3rOpaHusi B NpU3a00HHOM

-
.

MIPOCTPAHCTBE ¥, COOTBETCTBEHHO, COPHCHTHUPOBATH Ha-
MIpaBJICHHE MOPOIIKOBOI CTPyH HEBO3MOXKHO, HE00XO-
MO T0OUTHCSI PABHOMEPHOT'O PACIIBIIICHUS IOPOIIIKA I10
BceMy 00BeMy IpH3a0OHHOTO MPOCTPAHCTBA C OTHETY-
maniei KOHIIeHTpaue.

AHaJIW3 MOC/IeIHIX HCCIET0BAHNI U My OJIMKAINA.
Panee, B 80-x romax mpoLUIOr0 CTONETHS, MPEATIOKEH
CJIEYIOIMH CIOco0 MOAa4YM MOPOIIKA M3 aBTOMarhyie-
CKOT'O OTHETYILIUTEIS.

OrHeTymmuTeNb J0JDKEH pacroiararbesi B TYIHKO-
BOH BBIPaOOTKE TaKUM 00pa3oM, 4TOOHI IpH ero cpabda-
THIBAaHUHM MOPOIIKOBAas CTPys Momajgana Obl B IMOTOK
BO3yXa, BRIXOMSALINH M3 BEHTHWIALHOHHOTO TpyOompo-
Boaa. [Ipu 3TOM MPOUCXOOUT JAOMOTHUTENBHOE PACIIBI-
JICHUE MOPOINKa, YTO OOECIeYMBAET CO3JaHUE OTHETY-
nraineil KOHIEHTPAIMU U 00bEMHOE TYIICHUE MOXKapa B
3aboe (puc. 1).
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Puc. 1. Cxema pacnonoicenus ocHemywumeins 8 mynukosom saooe: 1 — ocnemywumenns, 2 — eHMWIAYUOHHbLI MPYOORPO-
600, 3 — cmpyst nopowika, 4 — 34iCeKYUOHHAs HACAOKA, 5 — 6eHMUIAYUOHHBIL NOMOK, 0 — ouae nodicapa, 7 — CIMouKa

Jns cimydas HarHETaTeNILHOTO MIPOBETPUBAHUS TYIIH-
KOBOH BBIPAOOTKH OIPEJENICHBI YCIOBUS CO3/JaHUs OTHE-
Tymamei KOHIEHTPAIH B IPU3a00iiHOM IPOCTPAHCTBE,
OIIpeZIeTIeHbl HHTEHCUBHOCTh U HEOOXOJMMOE BpeMsl MO-
Jlauy mopouika Jjid JUKBUJANKU ovara rosapa.

Hean padotel. Onpenencuue ycinoBuil s 3¢ dex-
THUBHOT'O TYIIEHHMS IT0Kapa B Npu3abOiHOM MPOCTPaHCT-
BE TYNHKOBOH  BBIPAa0OTKM  IIpU  3KEKIIMOHHO-
PELUPKYJISHOHHONW CXeMe IPOBETPUBAHMS.

[Ipu pemieHun 3ToM 3aauul CUUTAEM, YTO PEXKUM Te-
YeHHs BO3IYIIHO-TIOPOIIKOBOH CMECH B MpPHU3a00HHOM
MIPOCTPAHCTBE TYpOYJICHTHBIN, a TOHKOJIUCIIEPCHBIN II0-
POIIOK PaBHOMEPHO PACIpPEENIeTCs T0 00beMy.

H30:keHNe OCHOBHOro Matepuana. I[IpusaboiiHoe
MIPOCTPAHCTBO TYMHMKOBOM BBIPAOOTKH HPH HarHETaTeNlb-
HOM croco0e MpOBETPUBAETCS CBOOOIHOW CTpyeil BO3-
nyxa. Psagom skcrnepuMeHTalbHBIX paboT YCTaHOBJIEHO,
YTO 3aKOHOMEPHOCTH IOBEJCHUSI CBOOOIHOM CTPYH B OT-
PaHUYCHHOM IMPOCTPAHCTBE, B TOM YHCJIC U B IPU3a00ii-
HOM IIPOCTPAHCTBE TYNHKOBOW BBIPAOOTKH, CYIECTBEH-
HO OTJIIMYAIOTCA OT 3aKOHOMEPHOCTEH, IMOJyYeHHBIX B
pabote [1]. Bonpmioe BIMsHEE HA CTPYIO OKAa3bIBAIOT OK-
py’KaroImuye CTeHKH BBIPaOOTKH, TUIOCKOCTH 32005 M BBI-
COKO-TYpOYJICHTHOE ABIDKEHHE BO3AyXa. 3a CUET JTOro
CTpysL MEHSAET XapakTep IMOBEAEHHs M 00iazaer cie-
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IYIOIMMHA OTIUYUTEFHBIMH OCOOCHHOCTAMHU TIO OTHO-
HIEHHIO K CBOOOJHOM CTpye, MCTeKalolleld B HEOrpaHH-
YEHHOE MTPOCTPAHCTBO.

1. Beixomsmas u3 TpyOompoBona cTpysl BO3AyXa 10
HEKOTOPOi INIOCKOCTH PaCLIUPSIETCs, 3aTeM pacIlupeHne
€€ MpEKpallaercs, I'paHulbl CTAHOBATCA IMOYTH Iapa-
JICJIbHBIMHU CTCHKaAM B])Ipa6OTKI/I.

2. YTaBl pacIIUpeHUs CTPYH OKAa3bIBAKOTCS HECHUM-
METPUYHBIMA B Pa3IMYHBIX MPOAOJIBHBIX IUIOCKOCTSIX
CeyeHusl.

3. Ctpys mMeeT TEHICHIMIO ,HATUNaTh" Ha ONu-
JKaHIIyI0 OrpaXJarollyl0 MOBEpXHOCTb. [lo BcTpeun ¢
nocjieaHe crpys pacumpsercs. [lanple MIOCKOCTH
BCTPEYM TPAHMIBI €€ OCTAIOTCS TOYTH MapauIeIbHBIMU
CTeHKaM BbIpaboTku. [lonepedHoe ceueHne CxxuMaeTcs U
13 KPYTJIOTO MEPEXOANT B SJUTUITUIECKOE.

Jlnst yBenuYeHHs KOJIMYECTBA BO31yXa, LUPKYJIH-
pYIOLIETr0 B MPU3a00HHON YacTH BhIPAOOTKH, Ha KOHIIC
HATHETATEIBHOTO  BEHTWIALMOHHOIO  TpyOOmpoBOjaa
MOHTHUPYETCS HKCKIMOHHAS HAacalka. 3a CUeT 3KEKTH-
pYIOIIEro NEHCTBUS CTPYH, BBIXOMAINICH U3 BEHTHIISLU-
OHHOTO TPYOOIIPOBOMIA, YaCTh BO3IyXa, MOCTYIAIOIIETO
u3 32001, TTIOACACBIBaETCS B HACAMIKY IOCTIE CMEITMBAHMUS
C YHCTBIM BO3IyXOM M BHOBH HAaIIPaBISIETCS B IPU3a00ii-
HYIO 4acTh BBIPAOOTKH.
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PenmpkyissunoHHBIHA cr1oco0 TMPOBETPUBAHUS IIHPO-
KO TMpHMEHsIETCS B 3apyOeXHOH MpaKTHuKe, HalIpuMep, B
IOAP, BenmukoOpuranuu. OTedecTBEHHBI ONBIT HEBE-
JIMK ¥, B OCHOBHOM, HAaKOIUICH B TOPHO-PYJHUYHON IIPO-
MBIIIIJICHHOCTH.

PaccMoTrpuM mpoliecc co3paHus OTHETYIIAIed KOH-
LEHTPAIMU MTOPOIIKa B IPU3a00WHOM MTPOCTPaHCTBE ISt
TaKOW CXEMBI IIPOBETPUBAHUS BEIPAOOTKH.

KonnuectBo mopomka G;, Kr/c, KOTopoe BHOCHUTCS
BO3/1yXOM, IOCTYMAIOIIMM M3 BEHTHJISILIMOHHOTO TpyOO-
mpoBona 0e3 KEKIUH, PaBHO (KOTUIECTBOM BO3IyXa,
MOCTYIAOLIEr0 M3 OTHETYIIAIIEr0 yCTPOMCTBA BMECTE C
TTOPOIIKOM, TIpeHeOperaem)

G; = Q uy, (1
rae O — pacxof BO3AyXa M3 BEHTWIALHOHHOTO TPyOO-
mpoBoma, M/C; [y — KOHICHTPAIMS BO3IYIIHO-

HOpOLUKOBOﬁ CMECH Yy BbIXOAa W3 BCHTWIALHWOHHOTO
TpyGOmpoBOa, KI/M’.

OToOM XKe cTpyel 4acTh MOpPOLIKa BBIHOCHTCS U3 NPU-
3a00HHOr0 TPOCTpaHCTBAa. BBIHOC IMOpOIIKa IPOM3BO-
JUTCSL SIIPOM TTOCTOSIHHOM Macchl CTPYH, KyJa YacTHIIbI
MTOPOIITKA TOMMANAI0T 3a cueT TypOyneHTHOoH auddy3un.
Ecim xoHmeHTpamms cMecu B Mpu3abOWHOM IMPOCTpaH-
CTBE B aHHBIII MOMEHT BPEMEHHU paBHA K(?), TO CTpye
BO3/lyXa B CIMHUIy BPEMEHH BBIHOCHTCS KOJIHYIECTBO
nopomika, G, , Kr/c, paBHOE

G2=0 ki, 2

rae k; — koadduuent typOynentHoit nquddysun aByx-
(ha3HO# BO3LYIIHO-TIOPOLIKOBOH CTPYH.
Koa¢pduuument typOynentHoi muddysun paen

Kk, =k+1-Ku,/p - (3)

3nech k — koaddunment TypOyneHTHON MUPy3UHN CBO-
0OIHOI BO3YIIHO CTPYH.

C yuerom (1, 2) U 2KeKTUpOBaHUS BO3AyXa OOIIee
KOJIMYECTBO MOPOILKA, MMOCTYHAIOUIETO B €AWHHILy Bpe-
MEHH B MpHU3a00HHOE MPOCTPAHCTBO TYNMHUKOBOW BEIpa-
OOTKH, COCTABJIIET

G =Quo+,0wk;, @)

rue J, = 0,/0 — xoddpunmeHt xekuun; 0, — o0beM
PKEKTHPYEMOT0 BO3/yXa, M /C.

KonieHTparus cmecu B pu3abOWHOM MPOCTPAHCTBE
YMEHBILIACTCS TAKXKE 38 CUCT OCAXKICHUS W HAIMIIAHUS
YACTHUI] NOPOLIKA HA MOBEPXHOCTH BBIPAOOTKH.

KonuvectBo nopotika G;, Kr/c, OCaXKIAIOIIErocs Ha
[OYBE, CTEHKax M KPOBIC BBIPAOOTKH B EAMHHIY BpeMe-
HH, OIPEIEISCTCS BEIPAKCHIEM

G;=SpuvM, (5)

rae Sz — TUIOMAAh TMOBEPXHOCTH NPH3ab0HHOTO MPOo-
CTPAHCTBA BBIPAOOTKH, M’ /i — CPEIHSAS KOHIEHTPALMS
MopoIlKa B BBIPAOOTKE B JAaHHBIH MOMEHT BpPEMEHH,
kr/m’; M — BEPOSATHOCTDH NPUIIUIIAHUS YaCTHUIBI MTOPOLI-
Ka; Vv — CPeIHss CKOPOCTh HAOEraHWsl YaCTHUI[ MOPOIIKa
Ha TIOBEPXHOCTH BEIPAOOTKH, M/C.
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Tak Kak CKOpOCTb V IMPOMOPLUOHANIBHA CPENHEN CKO-
POCTH TIOTOKA, TO BhIpaxeHue (5) MOKHO MPEACTaBUTH B
CIIEIYIOLIeM BUEC

G, =S, uv,M (6)

501058
G, =3 HOM | ™)

T/ ¢ = V/vy) — OTHOIICHUE CPEIHEH CKOPOCTH HaOCTaHUS
MOTOKa Ha CTEHKY K CpeIHEH CKOpOCTH IOTOKa B Ha-
YakHOM CEYeHUH CTpyH; Sy = (ndz)/4 — IUIOWIAAb BBI-
XOJIHOTO CEUEHHS CTPYH, M*; d — JMaMETP BEHTUIIALHOH-
HOTO TpyOOompoBOAa, M.

CocraBuM ypaBHeHHE OaimaHca Macc. 3a BpeMs df B
pHU3a00HHOE MPOCTPAHCTBO MOCTYHAET KOJIMIECTBO IIO-
pouka, paBsoe G,°’df, a U3 HEro BBIHOCHTCS M OCEIAeT
(G, + G3)dt. llpeanonoxum, 4to 3a 3TO BpeMs B 00beMe
MpU3a00WHOr0 MPOCTPAHCTBA CO3JACTCA H30BITOK I10-
porika, paBHbIi Vdu , T ecTh

Vdu = (G*°— G, — G3)dt, (8)

riae V =Sp -l — 06beM mpu3aboiHOro MPOCTPAHCTBA, M)
| — nnwHA MpU3ab0HOTO TpOCTpaHCTBA (OT KOHIA BEH-
TIIALMOHHOTO TPyOOIIPOBOAa 10 TPyAH 3a0051), M.
Pemenue ypaBHeHus (8) MO3BOJIUT OMpENENUTh MHU-
HUMAaJIbHYI0 HHTEHCUBHOCTD U BpeMs M0Jja4uy MOPOIIKa B
TYIUKOBYIO BBIPaOOTKY, HEOOXOIUMBIE OISl CO3JaHUA
OTHETYILUMTENEeN KOHLIEHTpauuu cmecu. Mcrnons3ys BbI-
paxenue (3)—(7), npencraBuM ypaBHeHue (8) B Buje

S
Op. +6,0 by = Q- pi-ky— -ty Q dt =V

0

HIINn
du O S ©
T | G+ k(1=6) - k(l—5)+¢?§#

Ol'[pe[leﬂl/IM HEKOTOPbLIC BCJIMYMHBI, BXOAAIIUC B
ypaBHenue (9).

[Tpn cTONKHOBEHUH BO3IYIIHO-IIOPOIIKOBOW CTPYH C
OTPAXIAIONIMMH TYIHKOBYIO BBIPaOOTKY IOBEPXHOCTSI-
MU (KpoBIei, O0OKaMu, ITOYBOH, TPyIBI0 3a00s) TPOHUC-
XOZAT J1Ba (PU3NUECKUX Mpoliecca:

1) YacTHIBI TIOPOIIKAa YOApSIOTCS O IMOBEPXHOCTH,
CKOJIB3SIT Ha HEH, B 3aBUCHUMOCTH OT yIJa MajeHHs, U
CHOBA BO3BPAILAIOTCS B IIOTOK;

2) 4acTUIIBI OCEeNaloT Ha MOBEPXHOCTH, MPHIINIIAIOT K
HEH U HE BO3BPAIIAOTCS B IIOTOK.

B pabote [2] mpemmararoTcsi CIeAyIOLIUE YCIOBUS
NPWINTIAHUS

2 PRE,

Kr\ mp

(10)

rIe v — CKOpPOCTh HaOeraHusl BO3ILYLIHO-IIOPOIIKOBOH
CTPYH Ha OTPaXKaIOMIYI0 TIOBEPXHOCTH, M/C; K— K03 du-
[IMEHT BOCCTAHOBJICHUSI CKOPOCTH YaCTHUIIBI IIOCTIE yaapa
0 TIOBEPXHOCTB; 7 — CPEAHMH paMyC YacTUI] IIOPOII-
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Ka, M; p — IDIOTHOCTh MaTepHajia MOpPOIIKa, kr/m’; R, —
paauyc IeHCTBUS CUII aire3uu, M; F,— cuia aaresuu, H.
CornacHo paHee MMOJly4YeHHBIM JaHHBIM, R, ~1-10° m,
F, ~1-10* H, a s CepuilHO BBITYCKACMBIX OTHETYIIH-
Teneit mopowkos (r ~7-10 M, p ~1-10? kr/m’) Benuunua
k=0.1.
Torna ycnosue (10) mpuauMaet Bug v < .05,

a BenuuuHa M, m/c

0,ecmuv)1,05m/c

(11)

l,ecau v<1,05m/c

{

Jnst mpu3aboHHOrO MPOCTpPaHCTBA MOJMYYEHO H3MEHe-
HHE CKOPOCTH JBIDKCHHS BEHTHIISILIOHHOM CTPYyH B IpH3a-
0OIHOM IIPOCTPAHCTBE TYMUKOBOM BBIPAOOTKH (pHC. 2).

flpabas cmerxa 3a807 Bsipabomxu

4575366305 244 183 122 91,5 6145,75M/mun
=F=oc = o -
P
=T s—.zé;.—:-:gi“:::"‘::j El
73U o yuna B038ywnozo nomoxa
i 1 1 [ L 1 1 L
0 1 2z 3 &4 & 7 808m

fleBasn crmenxa 3afon Bsipabomuu

Puc. 2. Hzmenenue ckopocmu 08udicenlst eHMUIAYUOHHOU CIMPYU 8 20PU3OHMATLHOU NIOCKOCIU NO Mepe YOaleHUs.
om KoHya mpybonpoeooa (pacnonodicerue mpyoonpogooa & yenmpe gvipabomxu na evicome 1,22 m om nou-
6bl, MedAHCcOy KOHYoOM mpybonposoda u 3aboem 8,08 m)

Bommsu 3a60s v =0,7 + 0,8 M/c, T.e. yciosue (11)

BBINOJIHACTCS, 3HAYUT MOXKHO CUMTATh, 4TO M=].
OceBast CKOPOCTB B KPYTJIOH CBOOOIHOM CTpye ompe-
JensieTcs corinacHo [ 1] BeIpakeHus

Vv = 0,96/(al/Ry + 0.29),

rae o — Ko3(hGUIIEHT, BBIPaKAIOUi BIUSIHHE CTPYKTY-
PBI IOTOKA HA YTOJI PACIIMPEHUS CTPYH, BETUUMHA KOTO-
pOro onpeeNseTcs: IKCIEPUMEHTAIbHO U U3MEHSETCS OT
0,0066 s MoToKOB ¢ Mayiol TypOyJeHTHOCTBIO 10 0,27
JUIS TIOTOKOB 33 TYpOyJIU3UPYIOIIeH perieTkoit; Ry — pa-
JIMyC Ha4aJIbHOTO CEYECHUS CTPYH, M.

[IpyHnMass BO BHUMaHHE 3HAYUTENILHOE PacCTOSHHE
BEHTWIALMOHHEIX TPYO OT Tpyau 3a60si, OONBIIyIO TYpOY-
JICHTHOCTB TIOTOKA, a TaKKe TOT BaKT, uTo I/d> 10, mMeem

v=0,48v,d /a1
Orcrona $=0,48d /1.

Torna pemenue ypaBHeHus (9) uMmeeT BUJ
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pabOTKK CTAHET OTHETYIIAIICH, ONPENeNsIeTCs U3 BhIpa-

Syl
=_—28" In

JKEHUS
Inj 1- .
0K,

3amenuB norapupmudeckyro ¢yakmuio (14), ypas-
Henwue (15) mpumer Bug
KIIII'lOI'II
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- (16)
OK,

K(1_§9)+53 _Q§7t 1
:u(t) =Hy % 1- T (12) r = Syl ) lKH/uOI“H (17)
1% o.H QKII_I Kﬂo ?
1,928 1 1,925,
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EKOJIOTIYHA BE3NMEKA, OXOPOHA NPALI

PCSyHLTaTLI I/ICCJ'IGI[OBEIHI/II\/'I TIPOTUBOIIBIIIEBBIX BECH-
THWIIHUOHHBIX PEXUMOB Ha PyAHHKAX IMOKa3bIBAIOT, YTO

K=0,3+0,8, 6, =0,4+1,0. [Ipunnmas cpegnue ux

sHauenns K =0,6, 0, =0,8 , nomyunm

L —0387.

Tﬁ,H

Takum 00pa3oMm, BpeMs CO3JaHHS OTHETYIIAIIeH
KOHIICHTpauuy, cormacHo (19), mpum ucmonp30BaHUH
PKEKIHMOHHOW HACAJKH C BBIIICHPUBEICHHBIMH HCXOJI-
HBIMA JaHHBIMH © 00BeMe TOpHOW BBIPaOOTKe
100 m* coxpargaercs Ha 10—-15%.

BriBOABI:

1. Jlns ompeneneHusl OrHETYyLIAIlEH KOHIEHTPAIMU
NOpOILIKA B NMPHU3a00HHOM MPOCTPAHCTBE TYIHMKOBOW BbI-
pabOTKM, TPOBETPHBAEMON  3KEKIHMOHHO-PELUPKYJIsi-
LIMOHHBIM CIIOCOOOM, TIOJIy4EHO U PEIIeHO ypaBHEHHUE Oa-
JaHca Macc C YYeTOM IIOCTYMAIoOLIEro B MpHu3aboiHoe
MIPOCTPAHCTBO, BBIHOCHMOTO W3 HETO, OCaKAaeMOTO H
MIPIATIAFOIIETO Ha TIOBEPXHOCTH BBIPAOOTKH TIOPOIIIKA.

2. Bpems co3maHus OTrHETYIIALIEH KOHLEHTpaLuu
MOpOIIKa B MPU3a00MHOM MPOCTPAHCTBE OOBEMOM
100 M°, B citydae MCIIONB30BAHHS MKEKIHOHHONH Hacal-
k#, cokpamaercs Ha 10—15% mo cpaBHEHHIO C aHao-
TUYHBIM BPEMECHEM IIPU OTCYTCTBHUU HACAIKH.
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Meta. BuzHaueHHs yMOB Ut €(EKTHBHOTO TaciHHS
MoXKeXi B Mpu3aliifHOMY IPOCTOPI TYHMHKOBOi BHPOOKH
MIPY ©XEKIUIHHO-PEIUPKYIIIHHI cXeMi IPOBITPIOBAHHS.

Metoauka. TeopeTnyHH METOI AOCIIIHKEHb IMHA-
MiKH TypOyJeHTHHX CTPYMEHiB, 30KpeMa IOBITPSIHO-
MOPOIIKOBHUX CYMIIIICH, 3 ypaxXyBaHHSAM paHillie OTpuMa-
HUX EKCIICPUMCHTAIBHUX JAHUX.

PesyabTaTH. PesynpraTamm MOCHIIKEHb €: BH3HA-
YeHHS MICI PO3TallyBaHHS aBTOMATHYHOTO ITOPOIIKO-
BOTO BOTHETaCHUKA B MPU3abiHHOMY MPOCTOPi TYMMUKOBOL
BHPOOKH; PO3poOKa MaTEMAaTHYHOI MOJIENi YTBOPEHHS
BOTHETAaCHOI KOHIICHTpAIlii MOPOIIKY B TYMHKOBOMY 3a-
001 NpU eXKEKUIHHO-PeLUPKYIISLIHHII cXeMi NpoBiTpIO-
BaHHS; 4Yac YTBOPEHHS BOTHETacHOi KOHIEHTpalii

ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2012, N2 4

MOPOLIKY NPU BUKOPHUCTAHHI €KEKLIIHOI HACaKN Ha BEH-
THWILIHOMY TpyOompoBoai 3MeHmryeTsest Ha 10-15%
MOPIBHSHO 3 aHAJIOTTYHUM YacOM IIpH i BiICYTHOCTI.

HayxoBa HoBu3Ha. HaykoBa HOBHM3HA IIOJIATAE B TO-
My, IO BIEpLIE PO3KPUTa 3aKOHOMIPHICTh YTBOPEHHS
BOTHETaCHOI KOHIIEHTpAIlil MOPOIIKY B TYIMHKOBOMY 3a-
001 npu eXeKUiHHO-PeLUPKYJISLIHHIA cXeMi TpPOBITPIO-
BaHHS Ha IiJCTaBi pillleHHA IU(QEPESHIIHHOTO PiBHSIHHSA
OayaHCy Mac IOpPOIIKY, IO NOCTYNAIOTh y Npu3aliiiHui
HPOCTIp, BHHOCSTHCS 13 HBOTO MOBITPSHUM IIOTOKOM,
OCIJTAfOTh 1 MPMIINIIAIOTh Ha TIOBEPXHI BHPOOKH, a TaKOX
il reOMETpHYHIX TTapaMeTpiB.

IpakTnyna 3HayMMmicTb. Pe3ynpTaté mocmimkeHb
BUKOPHWCTAaHI IIpH BHOOP1 THITYy ¥ BU3HAYCHHI TapaMeTpiB
aBTOMATHYHOTO ITOPOMIKOBOTO BOTHETACHUKA, CTBOPEHHS
Ta BUKOPHUCTAHHS SIKOTO JIO3BOJIUTH CKOPOTUTH BUTpAaTH
Ha BEJICHHS aBapiiiHO-pATYBaJbHUX pOOIT, 30MTKH LIAXT,
a, BIJIMOBITHO, 30UTBIIUTH BUOOYTOK BYT1JLIS.

KarouoBi cioBa: mynuxosa eupobka, npuzabitinuti
npocmip, nogicedica, NOPOUIOK, B0SHE2ACHA KOHYEHMPA-
Yist, edceKyitina HacaoKka, eHMUIAYIHUL mpyOOnposio

Purpose. Determination of conditions for the effec-
tive fire extinguishing in the face area of the blind drift
with the ejection-and-recirculation ventilation scheme.

Methodology. The theoretical method of investiga-
tion of dynamics of turbulent flows, in particular of air-
and-powder mixtures, taking into account the experimen-
tal data received before.

Findings. The optimal location of the automatic dry
powder fire extinguisher in the face area of the blind drift
has been determined; the mathematical model of forma-
tion of the fire extinguishing dry powder concentration in
the dead end of the working with the ejection-and-re-
circulation ventilation scheme has been designed; time of
formation of the fire extinguishing dry powder concen-
tration reduces by 10-15% by the use of the ejection
nozzle on the ventilation pipeline.

Originality. The laws of formation of the fire extin-
guishing dry powder concentration in the dead end with
the ejection-and-recirculation ventilation scheme have
been established for the first time on the basis of the so-
lution of the differential balance equation of the dry
powder masses taking into account their arrival into the
face area with the air flow and removal from it, precipita-
tion and adhesion on the surface of the mine working, as
well as taking into account geometrical parameters of the
working.

Practical value. The research results have been used for
selection of the most efficient type and determination of the
parameters of the automatic fire extinguisher, in order to re-
duce expenditures on the rescue operations, lowering the
damages, and increasing the coal output, therefore.

Keywords: blind drift, face area, fire, dry powder,
fire extinguishing concentration, ejection nozzle, ventila-
tion pipeline
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