ISSN 1999-981X Bicmi Jloneywvroeo cipruvoeo incmumymy Ne2(39), 2016

YK 622.4

B.O. TPO®UMOB( kaH/. TeXH. HayK, CT. HayK. CIiBP00.)

T.B. KOCTEHKO(xau. TexH. HayK, JOII.)

H.C. BUIA (crapumii BUKJagay)

€.A. TIOPIH (crapumii Buknanayu)

JloHenpKui HalllOHAIBHUHN TEXHIYHUH yHiBepcuTeT,M. [IoKpoBChK, YKpaiHna

OCOBJIMBOCTI BUBHAYEHHSA AEPOAUHAMIYHUX TAPAMETPIB
HIA3EMHUX CIIOPY J{

Buknageno oco0nuBocTi BU3HAYEHHS aepOJMHAMIYHUX IapaMeTpiB IUISAXIB PyXy MOBITPS B IIaXTax i
MeTpornolniteHax. Po3risiHyTO 3arajibHi YMOBH Ipalli BEHTWIISITOPHUX YCTAHOBOK LIAXT 1 METPOINOJIiTEHiB. 3p00-
JICHO aHaJIi3 pO3MOMiTy Aenpecii y BeHTWIALINHIN Mepexi MeTpornoiTeHy. HaBeneHO 0coONMMBOCTI pO3MOALTY
JieTipecii 1 BUTpaT MOBITPsI MOB’s13aHi 3 MiCLIeM pO3TalllyBaHHsI BEHTHJISATOPIB, AI€I0 MPUPOIHOI TSTH, HASBHICTIO
PEeUMPKYJISALIT, MiJICMOKTYBaHb TOBITPSI 1 TEOMETPUYHUX XapaKTEPUCTHK BEHTWISLIIHMX KaHaliB. BuzHaueHo
0COOJIMBOCTI PO3TallyBaHHS MiCIlb BUMIpPIOBAaHHsI Jienpecii i BUTPAT MOBITPs y TipHUYUX BUPOOKax. PosrisHyro
METOJIMYHI 3acaJ BHU3HAUEHHsS Jenpecii Ta monxadi BeHTHIATOpiB. HaBeneHO OCHOBM pO3paxyHKY aepoiu-
HaMiYHMX MTapaMeTPiB YaCTUH BEHTHIISALIMHOI MEPEXi IaXTH 3 ypaxyBaHHAM JIiT IPUPOAHOT TATH.

KiarouoBi cioBa: mapaMeTpn BeHTHJIALINHOI Mepe:xi, denpecis, BUTpaTH NOBITpPsA, aepoau-
HaMiYHM# omip.

Ilocmanogxa npoonemu. I'ONOBHUME aepoJWHAMIYHIMH ITapaMeTpamMy BEHTWIISIIIHOT cuc-
TEMU ITI3EMHOI CIIOPYIU € JEMpecis, BUTpaTa MOBITPSI 1 aCpOANMHAMIYHHM Omip. 3HAHHS [IUX ITapaMmer-
PiB IO3BOJISIE HANAIITYBATH KOMII' FOTEPHY MOJIC]Ib BEHTHJIATOPA, SIKUH 3a0e3mneuye OesrneuHi i komdpo-
PTHI YMOBH IepeOyBaHHs JIOeH y MiA3eMHIl criopyi (11axta, METPOIOJIITEH, aBTOMOOUILHUH 1 3aTi-
3HUYHHUIA TYHENb). BU3HaYeHHS Jerpecii i BUTpaTH MOBITPS y peanbHIl MiI3eMHIl CIIopyai Mae MmeBHI
0COOJIMBOCTI, SKi CIIiJ] BpaXOBYBaTH IpH (pOpMyBaHHI BIpTyaIbHIUX MOJAENCH BEHTHIIAIINHAX MEPEK.
Oco6nuBe 3HAYCHHS I1i TUTaHHSI HAOYBAIOTh MPH BH3HAYCHHI CTIMKOCTI BEHTHIIIIHHUX MTOTOKIB TIPH
MTOKEXKaX Y MOXUIIUX TYHEISIX METPOIIOIITEHIB 1 BUPOOKax MaxT. 3 OTJISAY Ha BUIICHABENCHE, TUTAH -
HA BH3HAYEHHS aepoOJWHAMIYHMX TapaMeTpiB MiI3eMHUX CIOpYyX MaroTh JOCTaTHIO HayKOBO-
TEXHIYHY aKTyaJbHICTb.

Buknao ocnoenozo mamepiany oocnioxncenn. Po3rnssHeMo 3aranbHi 3acaay BU3HAYEHHS aepo-
JUHAMIYHUX TTapaMeTpiB JUIA JBOX MiI3eMHUX CIIOPY/: METPOIONITEHY 1 IIaXTH.

Busnauenns nenpecii Bentunsaropa ( h,) mMerpononiteny mae cBoi ocoGmuBocti. Tak, Harpu-

KJIaJl, y METPOMOJIiTeHaX KaMepH BEHTWJISITOPIB PO3TAIIOBAHI ITif] 3eMJIEIO 1 3B’s13aHI 3 MTOBEPXHEIO 3€-
MJIi OKpeMHUMH KaHaJaMH, IO MPOLTIOCTPOBAHO Ha PUCYHKY 1.

BepTukanpHUi KaHal, MO «BUXOANTH» HA MOBEPXHIO 3eMITi, HA3UBAIOTh «BEHTHIIAIIIHHOIO IIIa-
xTotOY». IIpocTip MK BEHTWIIAIIMHOI MAXTO 1 TIYIIHAKOM IIyMy MICTHTH poOOYHi 1 pe3epBHUIN
BEHTWJIITOPH 1 Ma€ YMOBHY Ha3BY «BEHTHIIALIHA KaMepay.

VY cucremi BEHTWIIALII METPOIOIITEHY 30BHIMIHI MiCMOKTYBAaHHS-BUTOKH TOBITPS BiICYTHI,
aje TyT € SBUIIE PEHUPKYIALii moBiTps (puc. 2). Ompasy Mmicis NOTPaIUISHAS B 30HY MiABUIIEHOTO (Y
MOPIBHSHHI 3 aTMOC(EPHUM) TUCKY TOBITPS TIOBEPTAETHCS JO BCMOKTYBAJIBHOI YaCTUHH BEHTHIIATOPA
Yyepes3 HEellUTHHOCT] Y TIepeMHIII.

HInsxu pyxy HOBITps Yepe3 NepeMUUKY — TEXHOJIOTYH1 OTBOPH, IUIMHNA HaBKOJIO JBEpel B
«TUT» MEepPEeMUYKH, BUTOKH Yepe3 Pe3epBHUI BEHTHJIATOP. BUTpaTH MOBITpS, SKE MOXKE «KPYTUTHCS
Oi1s1 BeHTMIIATOpa MOXYTh carat 10-30% Bix mopaui BenTuisitopa [1]. Y KuiBcbkomy merponosire-
Hi PELUPKYJISLIS TOBITPS Yepe3 NepeMHUUKy, B ASIKUX BUMaakax csarae 50% Bix monadi BEHTHISTOpPA.
Uepes 1ie BUTpATH €IEKTPOEHEPTii Ha BEHTHIIALIII0 METPONOJITEeHY MOXYTh OyTH Ourbmumu Ha 30-
40%.

Jlenpecis BeHTUIISATOpa MeTpornoniteny ( N, ) BU3HAYA€ThCA SIK Pi3HUIIS CTATHYHOTO THCKY MiXK
nBoma toukamu (Pa, Pg) Ha mimnos3i BeHTWIALIMHOI Kamepu. OfHA TOYKA MOBHMHHA 3HAXOAUTHCS Y
30HI MiJIBUIIEHOIO TUCKY (TOYKa A y 30HI HarHiTaHHsS MOBITPs BEHTHJISITOPOM), a 1HIIA — Y 30HI 3Me-
HIIIEHOTO TUCKY (TOYKa B y 30HI BCMOKTYBaHHS IOBITPSI BEHTHIISITOPOM).
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Bigcrane Mk ToukamMu (3 ypaxyBaHHSM TOBLUIMHHM TEPEMHYKH) HE IOBHHHA
nepeBuIyBaTd 1-2 m.

Puc.1. Cxema roegHaHHS KaMepH BEHTUIISITOPA 3 TPAHCHIOPTHUM TYHEIIEM
1 — BEHTHIISALIMHUI KIOCK; 2 — BIKHO 3 JKaili03i; 3 — BEHTHIIAIIMHA [IaxTa;
4 — mig3eMHUH BEHTHIISATOP; 5 — MIIYIITHUK MIYMY; 6 — TPaHCTIOPTHHMA TYHEb.

/4 /5

1 2 3
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Puc.2. Cxema penupKymsiiii HOBITPs yepe3 MepeMUUKy 3 BEHTHIISITOPOM
1 — 30Ha MiABUIIEHOT O THUCKY; 2 — HAIIPSIMOK PYXY MOBITPs 4epe3 NEPEMUUKY;
3 — mepemMuuKa; 4 — BEHTWIATOP; 5 — 30HA 3MEHIIEHOTI'O THCKY.

Jlenpeciss BEHTHIIATOPIB Y METPOIONITEHI PO3MOALIAEThCS (Y OLTBIIOCTI BUIMAJKIB) MiX BXO-
JAMU-BUXOJIaMU Ha CTaHIIII 1 MIaXTaMH 3 BEHTHIILIHHUMHE KiockaMu. To0To, 9acTHHA MTOBHOI Aerpecii
BEHTHJIITOpA BUTPAYAETHCS 31 CTOPOHNM BCMOKTYBaHHS, @ YaCTWHA — 31 CTOPOHM HarHitauHs [2]. B3u-
MKy BEHTWJISITOPH Ha CTAHISIX MPALOIOTh HA BCMOKTYBAaHHS, 2 BEHTWIATOPH Ha MEpPEroHax HarHiTa-
10T MOBITPA Yy TyHENI MeTpononiteHy. Biitky — HaBmaku. ButpaTa moBiTpsi, 0 HArHITAE€THCS TTOBCSI-
Kyac OinbplIa HiXK BUTpaTa, 10 BCMOKTYEThCS. ToMy, HE3aJIKHO Bifl IOPU POKY, MOBITPs e 31 cTaH-
il METPOIONIITEHY Y HAPSAMKY BUXO/Y Ha IOBEPXHIO 3eMili. BTpaTtu nenpecii B TpaHCIOPTHUX TyHe-
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JAX ckianaroTh MeHire Hix 10% Bin moBHOI menpecii BerTmistopa [3]. Lo indopmartito nmorpioHO
BpPaxoBYBaTH MPH CTBOPEHHI KOMIT FOTEPHUX MOJENEH METPOIOIITeHY 1 BU3HAYEHHS CTIMKOCTI BEHTH-
JSIT TyHEIiB METPONOIITEHY PHU MOKEKaX Ta 3aAUMICHHAX [4].

[logauy BeHTMIATOpPa Kpalle 3a BCE BHMIPIOBATH B Tiepepi3i BEHTHISALIMHOTO TYHENIO
(XiZHWKA) MK TPAHCIOPTHUM TYHENEM (IUB. puC. 2) i TIYIIHUKOM LIyMy. SIKIIO 11e HEMOXKIHUBO (Y
BHUIIQ/IKY, KOJIM BiJICTAHb MK TPAHCIOPTHUM TYHENEM 1 TIIYIITHUKOM MeHIIe Hix 20 MeTpiB), TO moza-
4y BEHTWJIATOPA CJiJl BU3HAYATH SIK CyMYy BUTPAT HOBITPS, B TYHENSX, 110 3B’A3aHi 3 IEBHUM BEHTUJIS -
TopoM (puc. 3). Hanpuknan, nogaya Bentunsatopa BII 18 Bu3HA4aeThes, SIK cymMa BUTpAT MOBITPS Y
TpaHCHOPTHUX TyHemsAX 9, 15, 16, 17. Micus BUMiproBaHHSI BUTPAT MOBITPS B TYHEISIX MOBUHHI OyTH
BiJIaJICHUMH BiJl BY3JIiB TyHEII0 12 Ha BiJICTaHb HE MEHIIE Hixk 20 METpiB.

2

Bewnixmgsoe neaxn
[ 3]
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;
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b
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Puc.3. Cxema moetHaHHS TYHETIB METPOIIONITEHY 3 BEHTHIISTOPOM

Jenpecis maxtu ( h, ) BU3HAYaeThCA K PI3HMISA THCKIB IIOBITPS MDK IIOBEPXHEKO 3€MII
(puc. 4, Touka A) 1 TOUKOIO Ha TIOBEpXHi cTBONa (pric. 4, Touka B) y MicCIIi CITOTyKH CTBOJIA 3 KAHAJIOM
BenTmwIATopa. Jlenpecis BentmisaTopa ( h,) BuMiproeTses Mik Touko0 A (Ha MOBEpXHi 3emii) i TOU-
koro C Ha IOBEpXHi KaHaIly, IIepe]] KOJIECOM BEHTUIIATOpA.

Pisauns mix nenpeciero Bentunaropa ( h,) i menpeciero maxtu ( h,) BusHauae genpecito ka-

Haity Bertuisitopa (h,)
h.=h,—h, (1)

[Ipu BigcyTHOCTI KaHay BEHTHIIATOPA JENPECisl BEHTHIIATOPA AOPIBHIOE Jenpecii BEHTH -
JSILiHHOT Mepexi 1 Henpecii 30BHIMIHIX MiICMOKTYBaHb [5].
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Puc.4. CripoiieHa cxema po3TallyBaHHs TOUOK BUMIpY Jierpecii OIS IaXTHOTO CTBOJIA 3 BEH-
THJISITOPOM

1— JTiHisA IOBEPXHI 3€MITi; 2 — CTBOJI IIAXTH; 3— KaHaJl BEHTHIIATOPY; 4— BEHTHIISTOP.

IMomaya mraxtHoro BenTuisaTopa ( Q,) cKIagaeTbest 3 CyMH yCix IMMiICMOKTYBaHb MOBITPSI 3 IO~

BepxHi 3emui ( Q,) i Burpatu nositps ( Q,,) B maxri (puc. 5). Hanpukia, 10 30BHIMIHIX MiICMOKTY-
BaHb BIJHOCSATDH IMOBITPS, IO MOTPAILILE B KaHAI 4yepe3 ycTs cTBoia (Tiika 1-2) 1 atMochepHy
asay (6-4). Togauy Bentmstopa ( Q,) BUMIproIOTh y KaHasli BeHTHiIsATOpa (IistHka 4-5) abo pospa-
XOBYIOTB 3a JIONIOMOT0I0 TpadidHOl XapaKTepHCTHKH BEeHTHIIsITOpa [5]

Q,=Q,+Q, @)

Omip mepexi BenTmistopa ( R,) pospaxoByerbes mo gpopmysi

R= 3)

Omip kanany BertTwistopa ( R, ) po3paxoByeThcs 3 ypaxyBaHHSAM TOTO [3], 1110 Moj[aya BEHTH-

JsTopa JopiBHIOE BUTpaTi moBitps B Kanaui ( Q,= Q,)

R=_" @)

30BHIIIHI MIACMOKTYBAaHHS/BUTOKH MOBITPS PO3PAaXOBYIOTh [3], SIK PI3HULIO MIX [TOJAYEI0
senTuistopa ( Q, ) i Butparoro nositps y maxti ( Q,,)

Q,=Q,-Q, ()

Omip nuisAxiB 30BHIIIHIX MiJICMOKTYBaHb/BUTOKIB 1OBITPst ( R,) Bu3HauaeThes [3], 3

ypaxyBaHHSM OCOOJIMBOCTEH BUMIPY JeNpecii IIaxTH 1 30BHILIHIX MiICMOKTYBaHb/BUTOKIB MOBITPS. Y
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3araJbHOMY BUIAKy MOKHa BB)KaTH, IO YCi 30BHILIHI MiICMOKTYBaHHS/BUTOKHU MOBITPs BiOyBa-
IOTBCSI Yepe3 YCTS CTBOJA 3 BEHTUIISITOPOM

; (6)

6
. —>
Y
2 3 4 5
>

A
> 10
11

Puc.5. Cxema 3’€IHaHb KaHAJIB MIAXTHOT BEHTHJISITOPHOT YCTAHOBKH

1-2 — ycra crBona; 2-3 — OCHOBHMIM KaHal, 3-4 — AUISHKA OCHOBHOIO KaHAajy Iepel aTMO-
chepHOIO JIA1010; 4-5 — MiJITHKa OCHOBHOT'O KaHAITy TIepe]l BEHTHIIATOPOM; 6-4 — aTMocdepHa nisa; 5-
7 — QnIsHKa KaHaly Tepen poOOYMM  BEHTWIATOpoM; 7-8 — poOoumii BeHTHISITOp; 8-9
— mudy3op pobodyoro BeHTHIATOPY; S5-11 — pesepBHuit Bentmisrop; 11-10 — mudysop pezepBHOro
BEHTHIIATOPY; 8-11 — 0OBigHMIA KaHAT POOOYOr0 BEHTWIIATOPY; 3-11 — 3aranpHuit 0OBinHUI KaHAT

3aranbHa genpecis maxty ( D, ) BU3HaYaeThCs 3 ypaxyBaHHAM 0COONIMBOCTEH (OPMYBaHHS y
Mepexi maxTu npupoanoi taru (h,). Y Bunmaaxy, xonm Ginbiue Hix 80% npupomHoi TATH GOPMYETH-
cs B IIAXTHUX CTBOJIAX, BEJIMYMHA JIETIPECii MAXTHOI MEPEeXi BU3HAYAETHCS K CyMa Jenpecii maxTu
(BuMipsIHOT Yepe3 ycTs CTBOMA) 1 MPUPOIHOL TATH

h,,=h th, (7)

AepoarHaMIYHUI OMip BEHTHIALIAHOI MEPEXi IMaXTH MOBHHEH BU3HAYATHCS 3 YpaXyBaHHSIM
il npupoaHoi Taru (7) B BEHTHIIALIHHOMY KOHTYpi 3 maxTtaumu cteosiamu ( h, ).

Jenpecis npuponnoi Tsaru ( h,) po3spaxoByeThes 3a 10MOMOrOK TiIPOAMHAMIYHOTO Y1 TEPMO-

JMHAMIYHOTO METO/IB [4]. SIKII0 HampsAMOK Jii MPUPOTHOT TATH CHIBMAJA€ 3 HAMPSIMKOM POOOTH BEH-
TWIATOpA (MO3UTHBHA MPUPOJIHA TATA), TO BOHA MOAAETHCS JO Aenpecil maxTu. SIKIo HanpsaMoK il
MPHUPOAHOI TSATH HE CIIBMAAA€E 3 HAMPAMKOM POOOTH BEHTHJSATOpA (HEraTWBHA MPUPOJHA TATa), TO
MPHUPOIHA TATH MPOTHIIE POOOTI BEHTUIISITOPA HA MEPEKY.

CywmicHa /it BeHTWIISATOPA 1 IPUPOTHOL TATH MPOSIBISIETHCS B TiM, 1110 TOSBA MTPUPOJIHOI TATH Y
BEHTWIALIMHIA Mepexi 00’ €KTa MPHU3BOJAUTH JI0 3MEHIIIEHHS a00 30UTBIIEHHS Ienpecii BEHTHIISATOPA.
SKI0 HAMPSIMOK [TiT MPUPOIHOL TSTH CHIBMAJA€ 3 HAMPSIMKOM Jiii BEHTUJIATOpA (TO3UTHBHA PUPOIHA
TATa), TO ACMPECis BEHTUISITOpA 3MEHIIYeThes. [Ipu 1osiBi HEraTUBHOI MPUPOIAHOT TATH JCHPECis BEH -
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TUIATOPA MiABHMINYETHCS, aJDKe BiH MOBHHEH MOJONATH NpPOTUAit0 i€l Tsaru. Komm BeHTHNSATOp HE
MOXe€ TOJIONIaTH Jil0 HEraTUBHOI MPUPOJHOI TATH BiAOYBA€THCS MOPYIICHHS CTIHKOCTI BEHTUIISLIIHHUX
ITOTOKIB B YaCTHHI BEHTHJIALIHHOI MEpPEXKi.

Bucnoeku. lapamerpu BeHTHISLIHHOI MepeXi 1 BEHTHIISTOPA CINiJl BU3HAYATH 3 YpaxXyBaHHAM
MiCIIS pO3TalllyBaHHsI BEHTHIISITOPA y MEPEKi 1 0coOaMBOCTEH (OPMYBaHHS MPUPOTHOT TSTH.

[loBHa nenpeciss BEHTUIIATOPa B METPOIOJITEHI BU3HAYAETHCS SIK PI3HHIS CTATUYHOTO THCKY
MDK HarHiTaJIbHOIO (3 MiABUIIIEHUM THCKOM TOBITPS) 1 BCMOKTYBAJIBHOIO (31 3HWKEHUM THCKOM TOBIT-
psl) YacTUHAMH BEHTHJISIIIHOT KaMepH.

Oco06arBOCT1 PO3MOALTY JIenpecii B TYHEISIX METPOIIOIIITEHY CIliJi BPaXOBYBAaTH TPH MOJEIIO -
BaHHI il MOYKEX1 y BEHTWISIIHHIN MepeXi METPOIOIITEHY.

AepoIuHaMiYHHN OMip BEHTWIIALIAHOT MEpeXi IaXTH BU3HAYAETHCS 3 BpaxyBaHHSM Jii IpH-
POAHOI TATH y BEHTHJISIIIIHHOMY KOHTYPi 3 IIAXTHUMHU CTBOJIAMH.
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OCOBEHHOCTH  OIPEJEJEHWS  ASPOAMHAMUYECKUX  TTAPAMETPOB IMOA3EMHBIX
COOPYXEHNN

W3noxeHbl 0COOCHHOCTH ONpeAeCHHs a’POTMHAMUYECKUX ITapaMeTpOB ITyTel NBIDKCHHS BO3IyXa B
IaxTax U METPOnoauTeHaxX. PaccMoTpeHs! o0mue ycaoBHs TpyAa BEHTIIATOPHUX YCTAHOBOK IIAXT U METPOIIO-
nmuteHoB. CHelaH aHaNIW3 paclpelelieHHus NENPECcCHd B BEHTWIAIMOHHOW CETH MeTponojiuTeHa. lIpuBemeHs
0CcO0EHHOCTH paclpeAeieHns NENPECCUU U PACXO0OB BO3/IyXa CBS3aHHBIC C MECTOM PACTIONIOKEHUS BEHTHIIATO-
POB, IEHCTBUEM €CTECTBCHHOU TATH, HATMYHEM PEHUPKYISIIIHN, TIOCOCOB BO3AYyXa U TEOMETPHUECKUX XapaKTe-
PUCTUK BEHTWIAIHMOHHBIX KaHANOB. OTpeneneHs OCOOCHHOCTH PACIIONOKEHHUS MECT M3MEPEHHUS NEeNpecCHu U
pacxooB BO3/IyXa B TOPHBIX BBIpaOOTKaX. PaccMOTpeHBI METOMMYECKUE TIPUHITUIIEI OIPEICICHUS IETPECCHU H
ITOJJa9X BEHTWIATOPOB. [IprBEIeHBI OCHOBHI pacyeTa a’poANHAMHUYECKIX MapaMeTPOB YacTe BEHTHUIIALMOHHON
CETH LIAXThI C YIETOM ACUCTBUS ECTECTBEHHOM TSTH.

KiiloueBble ci10Ba: napaMeTpbl BEeHTHJISIHMOHHON CeTH, JeNpeccusi, pacxo] BO31yXa, a3poaHHA-
MHUYECKOe CONPOTUBJICHHE.
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V. Trofimov, T.Kostenko, N.Bila, Y.Tiurin
Donetsk National Technical University, Pokrovsk, Ukraine

SPECIFICS OF DETERMINING AERODYNAMIC PARAMETERS OF UNDERGROUND STRUCTURES

The features of determination of aerodynamic parameters of ways of motion of air in mines and under-
ground passages are considered. The general conditions of labour of options of mines and underground passages
are studied. The analysis of distribution of depression is done in a vent network of underground passage. Fea-
tures of distribution of depression and charges of air are provided connected with the locations of ventilators
related to the mestome, by the action of natural traction, presence of air and geometrical descriptions of vent
channels. The features of location of places of measuring of depression and charges of air are defined in the
workings. Methodical principles of determination of depression and serve of ventilators are considered. Bases of
calculation of aerodynamic parameters of parts of a vent network of a mine are provided taking into account the
action of natural traction.

Keywords: parameters of the ventilation system, depression, air flow, wind resistance.
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