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Description Summary. The problem of building a non-stationary temperature field round the working in the
massif with ascending hot water flows is raised. The method of mathematical modelling is shown to be
advisable in solving the problem. It is suggested that calculation of heat at the end of the working be done
by determining the weighted average temperature of the transfer surface by substituting the coefficient of
heat irradiation for the coefficient of non-stationary heat exchange in the known calculation dependences.
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PA3SPABOTKA MECTOPOYKIEHHM M OBOTAIIEHKE

UI. Y. OHUAHH, O. A. JJAHUABA

O METOJIUKE TEILIOBOI'O PACUETA TI'OPHBIX BBIPABOTOK
IPU HAJIUUMU B MACCHUBE BOCXOISIIMX ITOTOKOB
ropjUMrxX BOM

(Tpescrapneno akamevukom A. A. Jlsunsurypu 5.5.1974)

Hasunupe BOCXOISIIUX NOTOKOB TOPSUMX BOZ B FOPHOM MacCHBE Me-
cropoxjenusi (Kak 3TO Halmiofaercs Ha mIaxre «TgBapyenbckaa» HM.
B. 1. JleunHa) CyLeCTBCHHO 3aTPYAHsieT pelleHue 3ajadyi MPOrHosa H pe-
IYJHPOBAHHUS TENJIOBOrO peXHMa OTAEJNbHbLIX BHPAaGOTOK ¥ MLIAXThl B le-
JIOM.

PacuerTsl U HaOJIOLEHHUS TOKA3BBAIOT, UTO 0e3 NPeABAPUTEJDbIOrO OT-
BOJA TePMa/bdblX' BOA B PaccMaTpHBaeMOM Clydae MpPaxTHYecKd HEBOS-
MOMKHO CO3/aHMe AOPMAJbHbIX KIHMATHUCEKUX YC/IOBHH B TOPHBIX BbIpa-
Gorkax. Ilpu oTBOZEe UX, B 3aBHCHMOCTH OT IPHHATOTO crmoco6a BOAOOTBO-
1a, MPOUCXOASAT CHHXKEHHe YPOBHS BOJA B OKPY:KalOLIEM BHIPaGOTKY Mac-
CHBEe ¥ 3HAUWTEJIbHOE YMEHbIIEHLEe TeNJIOOTAAYH OT TOPHbIX MOPOA H BOABI
BeHTHJISIHOHHON cTpye. JLisi TemIoBOro pacyera BEIPaGOTKU B Jae6oM CaIy-
gae HEOGXOAMMO 3HAHHE TeMIepaTypbl MHOBEPXHOCTH TEIVIOOTAdHH, T. &.
CTEHKH BBIPaGOTKH.

JlonycTHM, nMeeM MOJAIOULYI0 CBEXKHH BO3AYX TOPHYIO BBIPABOTKY
KPYIJIOro ceueHusi. B pesysibrate NpOBeleHUs CHELHATBHOTO MEpONpHATHA
10 BOLOOTBOAY YPOBEHb TE€PMaJbHBIX BOL HAXOAMTCA HHXKE BbIpa6OTKH, Ha
paccrosinuu [ or ee mouBsl (puc. 1). V3MeHeHHeM TeMIepaTypbl TOPHOTO
MacCHBA BJOJb BHIPAOOTKH MOXKHO IipeHeGpeyb. Heo6xoanMo HaUTH pac-
npejeJeHne TeMNepaTypsl [0 NEepUMETPy H B TOPHOM MAacCHBE BOKPYL BbI-
paGoTKH 1Jis JIIOOOro NpoMeXyTKa BPEMEHH. '

Puc. 1. K nocraHoBke 3ajauu: 1 —

BhipaboTKa paguyca R,; 2 — ypoBeHb

TepMaJIbHBIX BOJ

“
P R,

Bynem cumTaTh, UTO YPOBEHb TOPSAUYHX BOJ SABJIACTCH FOPH30HTAIBHOM
JIOCKOCTbIO, & TOPHBII MACCHB COCTOMT M3 OXHOPOXHOH H H30TPONHON M0-
poabl. PacnosouM Hayajo KOOPAMHAT B LEHTPE MONEPEYHOro  CeHueHHd
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BHIPAGOTKH TaKHM 00pasoM, uToGbl OCb Z COBIAAata C OChIO BHIPAGOTKH.
Torna mocraBienHylo 3ajauyy MOXKHO 3amHCATh CJAEAYVIOUIHM obpasom:

ot 0%t 0%t
7~:=“(&‘z‘+"gy?>’ (1)
HavaJabHOE YCJOBHE:

t=topn 1=0, Rix<<oo, RySy<< oo (2

TPaHUYHbIE YCJIOBUS:

ot
[ e &
t=%mpd x¥=y = oo wez>0; 4)

Ha paccTosaHuu ! oT MOuYBbl BHIPAGOTKH HAXOMHTCS IUIOCKUE HCTOUHHK Tell-
Jla TOCTOSHHON TeMNepaTypsl fr, IOBEPXHOCTb KOTOPOTO HEOTPAHHYECHA:

=t =const mpu y =y, u T>0, (®)

Tae [—TeMreparypa TOPHOTO MacCHBA; T—BpeMs; @— TeMIe[aTy[OIPOBO-
HOCTb Maccusa; Yy =R,+[—paccTosiHue 10 HCTOYHHKA Temja; f.—TeMiefarypa
TEPMasIbHBIX BOJ; A—TEIVIONPOBOAHOCTb MacCHBA; fl—HOPMa/b IOBEPXHOCTH
TENJOOTAaYH; & —KOIQMHUHEHT TEeNN00TIauH; [, —TeMIepaTypa CTEHKH BbIPa-
GoTkH; f, —TeMIeparypa BO3AYLIHOIO NOTOKA.

HMannas sajgaua uveer IOBOJBHO CJOXKHOE aHANHTHYECKOE peLICHHE
Ipu OTCYTCTBUH HCTOYHHKA TEIJIa B MacCCHBE, T. e. Ge3 MOCJEIHEero rpaHuy-
HOro ycsioBHsi [1]. B mpeacrapieHHOM BuAe OHa OTHOCHTCA K YHCJY 3aad,
AHAJIHUTAYECKOE DelIeHHe KOTOPBIX BCTPEUAETCS C NPUHUHNHAJBHBIMH TDPYI-
Hoctsimu. [loatomy nocraBienrast 3agaua HaMH pellleHAa METOLOM MAaTeMa-
THYECKOTO MOAeNHpOBaHust Ha uHTerpatope DMHII-3/66 [2].

Puc. 2. CxeMBl OCHOBHBIX BapHAaHTOB
BOZOOTBO/A: & — CNeLHANbHOH BhIpa-
GOTKOIf; 6 — Ka4yaJoM C I€II0H30J4-
LUHOHHBIM MEPEeKPbITHEM; B — KaHAJIOM
C NPOCTBLIM MEPEeKPLbITHEM; | — ropHas
BbIPabOTKA CO CBEXHM  BO3AYLIHBIM
MOTOKOM; 2 — chenuasbHas BOLOOT-
BOJsUIasg BbIpaboTKa; 3 — BOJAOOTBO-
Aamui - Kanal; 4 — ropsyas Boxa;
0 — Hecyllee xese306eTeHHOE Iepe-
KpbiTHE; 6 — TEeNIOU30J/IANHOHHOE Iie-
pekpeiTHe; 7 — YCJOBHBI  ypOBEHb
IepMabHbIX BOJ; 8 — OCHOBHBIE HaIl-
paB/eHHS, BAOJAb XKOTOPBIX  CTPOUTIA
pacopejesnende TeMmepaTypol B
MaccuBe

777727773
o 4

AN g

Bce mpaktuueckn BO3MOMKHbBlE CNOCOGH BOLOOTBOAA CBEISHBI K TpeMm
OCHOBHBIM BapHaHTaM (PHC. 2), 115 KOTOPHIX H3YYEHO pacHpeleseHHe OT-
HOCHTEJIbHOM TeMIepaTypsl B TODHOM MacCuBe U ONpeJeJeHa CpeNHeB3Be-
LIeHHass TeMnepaTypa MOBEPXHOCTH CTEHKH BBIPAaGOTKH f.. [lpu orcyr-
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CTBHM APYTHX HCTOYHHKOB TEIIA M IMOCTOSHHOM BJIArOCOAEPKAHHH BO3LY-
Xa TeMIepaTypa BEHTHJSIHOHHOH CTDYH B KOHILE BbIPaGOTKH ONpenelsier-
.cSl B3 TPOCTOr0 HHTErPaJbHOTO yPaBHEHHS TENJIOBOro OasaHca

4 2

oty
Ge, S\ —0—2—dz——ocU S‘ (e —t3)dz =0, (6)
0

Tae G—BecoBoi PacXoi BO3RYXa; C,—TeIJOEMKOCTb BO3ayxa npu P=const;
U —nepumerp BbIPAGOTKH.

B [eflcTBUTEJIBHOCTH B TOPHBIX BHIPAGOTKAX BCErLa HMeeT MECTO Hema-
penre Bjard, oOyC/IOBJIHBAKOILEe INOBBIIIEHHE BJIAroCONEPKAHUS BEHTHIISA-
IHOHHON CTPVH M, KpOMe TOro, OXJa)KIeHHe TOPHOro MaccHBa He SBJSET-
51 eJMHCTBEHHBIM MCTOUHUKOM Temsa. [103TOMy TemI0oBOH pacyeT rOPHEIX
BBIPAGOTOK NPH HAJXUHH B MacCHBE BOCXOMSIIIMX MOTOKOB rOPSYUX BOL MPO-
H3BOIWTCS C MOMOILLIY H3BECTHBIX BHIpaKeHHit [2] ¢ Toif JUIIb pasHuLeH,
YTO M ONpEeIeseHUs NPUpAIleHUs TeMIepaTyphl PYNHUYHOrO  BO3AYX4
32 CueT TelJia TOPHLIX TOPOJ BMecTO KO3((HIHEeHTa [eCTAllHOH&PHOr0
TeriooOMeHa kB, moacraBagercd ko3 @HUMEHT TeNI00TRAuY o, TaK Kax
CpelNeB3BeIleHHAas TeMIIePATYDA [OBEPXHOCTH TemaooOMeHa f. — BEJAHYH-
'Ha HM3BeCTHad. - -

B rymukoBbIX BBIpAGNTKAX, IJe NOHHMKEHHE YDOBHSI TEPMAaJbBHBIX BOIL
B HeOOXOMUMON CTeNmeHH, KakK IIPaBuja0, He YAAeTcs, TEIJO- U MaccooTnaya
OoT CBOGOIHOI IOBEPXHOCTU TOPSTUHUX BOJ YUHUTLIBAETCH JIONOJHHUTENbHO B
KOMILJIEKCe ¢ JAPYTMMH HCTOYHMKAMH Telyla M BJard. ks-za cyliecTsento-
ro BJAUSHHS TEIJIa TOPSUMX BOJ TeMIepaTypa CTEHOK NPU3abOHHOHA dYactil
BBIPaGOTKY MPaKTHUCCKH SBJIAETCS BEJHUUMHOH MOCTORHHON, MPUMEPHO paB-
HOHM TeMmepaType TepMa/JbHHX BOA. C yd4eToM 3THX NOJOXKEHHH IPOU3IBO-
JIUTCST TEMJOBOH pacuer TYNHKOBBIX BbIPABOTOK.

ITo u370KEHHOM MEeTOJMKE BbIIOJHEH INPOTHO3 TEIVIOBOro DexXHMa
OYHCTHBIX H TMOATOTOBHTENbHBIX BbLIPAOOTOK HHUKHHX TOPH30HTOB IIAXTH
«TkBapuenbckas» um. B. U. Jlenuna. IlosyueHuble pesysnbTaThl XOPOILO
«COTVIACYIOTCS C JAAHHBIMH LIAXTHBIX HabJIIofeHMH.

Axanemuss mayk I'pysnuckoit CCP

WHCTUTYT TOPHOH MeXaHHKHU
um. . A, Lyaykuase
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EXPLOITATION OF DEPOSITS AND CONCENTRATION.

Sh. I. ONIANI, O. A. LANCHAVA

ON THE TECHNIQUE OF HEAT CALCULATION FOR UNDER-
GROUND MINING WORKINGS IN THE PRESENCE OF
ASCENDING HOT WATER FLOWS IN THE MASSIF

Summary

The problem of building a non-stationary temperature field round the
working in the massif with ascending hot water flows is raised. The method
of mathematical modelling is shown to be advisable in solving the problem.
It is suggested that calculation of heat at the end of the working be done
by determining the weighted average temperature of the transfer surface by
substituting the coefficient of heat irradiation « for the coefficient of non-
stationary heat exchange K, in the known calculation dependences.
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