
Моделирование теплопереноса в горном массиве на 

интеграторе БУСЭ-70 

Authors Ш.И. Ониани, О.А. Ланчава, Б.З. Гвритишвили 
 
Publication date 1987 
 
Journal Процессы горных работ (Научные труды) 
 
Volume 319 
 
Issue 7 
 
Pages 33-37 

REFERENCES 

1. Л.А. Коздоба. Электрическое моделирование явлений тепло- и массопереноса. М., 1972. 

2. А.В. Лыков. Теория теплопроводности. М., Высшая школа, 1967. 

 

 

 

 



./
r ISSI otlr-?$4

' UJJJ60130Q0[r bb6 laJ(qCbft e0 bJaDJ(n tJs0f|JqBA0 AJ6J{D(0d01, b,)e050bE60
, UJd. 3. fi. e0606il1, l,Jb0q0efl'r Jfle08Ad5nJA60 06I,E08JE0

MUH14CTEPCTBO llbtctxEro H cpEAHE|O CnEt.lHAJIbHOIO
ODPA3OBAHH' |-CCP

rPy3l,IHCKH[t IIOJ]I4TExHUqECKI,ilZ r.lHCTITyT "". n. U. JIEHHHA

.V. 
I. LENIN GESRGIAN POLYTEGHNIC INS.TITUTE

bJAMN bJEffiJOU]J

nPorlECcI;I -f oPribtx PAEOT

MINII\'G PROCESSES

hli"-',llJ.f i Jrff Jo''* NqZ (Jlg)
tu:NsACr,r0Ns

J600Ctrtb0

M }fl CNLfl _TB EIANCf, _ TI]ILISI
- 198?



vLK 622

nPOUECCbT foPHbrx PAEOT
llpoqeccn roprrui pa6or.
C6opurlx HayqHbrx rpirAoB - T6nnucu,
I4sa. fllll uu. B. kI. Jleuuna,1987, Ne 7 (3lg), c.94.
LIn.29, ra6n. 1!, 6u6nuorp. 47 uaes.

' B c6oplrnxe ucc.uefyrorcr rexHodrrorr4qecKr.{e MoAe,rr[ orpa6orr<z nr,re-
MoqlIbIX no,refi; Bollpocbl orITaMLigalII4It ocHoRHbIX napaMerpoB fopHbrx pa-

, 6or, s@SeKrriBHocrr.i npuMeHeHrts .racrnqnoli 3aKilaAKLr, Mepo[pr{srr4fl lo
rlp eAynpex<AeHuIo rIoA3eMH,L'IX gIrAoreHI-IbIX [ox(apoB, . H a rrpflx{errHO-Ae0op -

MapoBaHFIofo cocroflHl'Ifl I'r yllpaB,'IeHltfl MaccI4Ba B cBfl3li c BeAeHHeM rop-
uux pa6or, pa3pyueHufl fopHbix nopoA n. Ap.

Pe4axqlroHHar KoJrJrerus,: ?. VL. Un c K a p v lf B rr Jr H
(rn. pe4arnop), B.C. Kypuxa.nrzn (pe4aKrop, orBercr-
seunErii ea nrynycx), M. H. TensaA3e, A. C. Mare-
JI a A 3 e, T. C. K y u u y rr vr r,, l{. K. f y A )K a 6 r.r 4 s e.

@ fpysuHcnnfi no,nrrrexnnqecxnfi uncrrrryr
nm. B. I,l. Jlenuua, 1982

Ce. nraH 1987, noe. 30

Pelar<rop M. A. npeo6paxeHcKafl
Texuu.recrvri peAaKrop H. T. IIIrp€KnA3e
I(oppexrop H. .{. A o ,'r r.i A s e

CAauo n npou3BoAcrBo 18.06.87. floAnrcauo'B nerrarb 16.06.87.

@opuar 6yuarn 70X100 l/16. lleqarnux .lucroe 5,8. Vqeruo-
rusAardnrcxux ,rucros 7. Tr.ipa>x 500 exs. 3ar<aa N 1021. y3 06319.

llena 70 xon.

lrJn-U U6o8bo, oboq,olro, qgSoSoU J. N 77

TnnorpaQnn l\Vl, T6nnuur, yn. /Ieuzua, M 77



(

ypOrgf E8a[eqeg.qfl norle3Eoro Ec!{on8eiltcFo }Is tre.4t B gnnuc.mdooTq oT coolu(XreHEft
Eog$eueEut ue I ? sslroqgnsff{ 6alrax0cbuK saEacon R uegnoorl[ I r uorepmnrr
d&rauooBDD( sa.tracoB.

Ill.E.Ouanr, 0.A,rTanuana,

E.B.ftipltt*lut cu ' .

if,.WX'lPOBAtlI",E lgr"lGLPErlOCA F IQHIW MAC0'IIE

HA I{H]EIPATSPE IVC}.70

[ru pefieHrs lrrEegepEro( ga[ar{ llo seux@ftmrd€ood[teHy B !opR[D( Drya6oTK$f
r,gofo BogMr(aDT rdpExlEs€cKu $eps{'rpewMro .!&TerdaTtrve0effe ITynHocrE" Iloatolry
a nolodgrur 0rqfrraflx lrprder$nr x brero.dg&r reo,naru{poBeHnn. I(aR EaD€crsorMo&gxg-

rsrd ffCL?O \aoxJro -p,t{@peillpa.rwxe
TQpOP S O qaoTltral0t O EOcgoaypeuel{EEl
eE Eo 3aoorg&dl rdero T fi Eeltorspog qBndnn-

regEoorbe.

Uanlp Escroruefl padoru ggls€rog paepaf otxa trpa$Txqeolux pexoilesnp@fi

IIo ilo]qlqelnED saIaEFo! croEer$ rDB6'rin$eE&fi trpE Blo,(ets{ioBeHru' qytone conocta*-
J{eEEg Ee3ecTH}fi TOrrEtp( pellleEErl SJIe[neETapuu( 3au.aq T€Urotrpolo,ulocTu a pssyJlb*

$ATA!dF ry Mo.lfeilBeFaJuft l,loEIlO r&gB,ITF npE3HAKA, IIo.trTDeprJ.atolIIEO &oppel{ffiO(i?b

BHdotrlg uaoruteda spgrdeff tr T)asdsaru" ltoJleirupyeuon cperu E& or.u.eJlbEbi€ BolIHc

Iaccr'aopxu qle.u;lirrJ aneuerr';'spry'Ar sa,uary: [aH Ee0FpaEEqeHHd ifirmt4)t
cocroroni ns topnof ncpol! o paxioviepao$:Hggatrlsoff renn:epatlBon t *po0 n

, p4Bsgatretltrrrru ps.Eryccil Ro .B HaqsJ6xld MoMenr Epeile;u4 olt gorreuen F I{€o*

rperiuqernryb r@Eyb cpe4y c pasuoue,pxolt 
"eafiieparpoT 

to -30'C. fr{slrc,eax&e

ogoDctea iy-r.sclglouog.o{xoru roptsolc trsoourra E ape,Iu,t !.il:Ir1ltoBn ( 2 *2.I IB,/!i"Fpafil
, q = s3.3. io-8#/c ; C *?*100 x.[x/wrt.tpq.u" fo *fogo nr./n,r3],

llaryreaanue w-Ersj&a L?oqcxo"tr;{T loJrhro ag cltgr renx0B02 wq)rEn qlegurrnso
Eq)exoc ocf:iecrB.,rfiercf, rqrrblro renronpopo.mrocrEE. T!edyoton naflrr pacnBe.u'efia-

Ene rellEepary?H B (;troTerle ri]vlFlqp-cpeaa n "rndoll Mo;'ter;r 4)eBxeHfl, gs.ilRqa $!t]&{€t^
pEqtsES o?H0CET€"I.LH0 ocll IFJIIIFW]a.

PeueHne lccreare.urot sana{E otuoaurerli'iio 6e4)ast'lepnot' temepatypu
urueer u:ra [a]

so.-
, S= =5/4"io(tr'.*)erP(-

^2t-,":TT-I;*T-"' ?

/ n5I IJ n,'

t tz,sl ,4edyuat reldropat:ea olg;jndqyi{ofi c,:pe.u.u uo pa8tsarl.bt{oftry Earlparule-
nrn a qrroroira.rure.fl,[;ro0Robrs tilclr ca.alerpnu; , I' ? -I$.llBHetrqecftefl Koop.uff$ra D CpeAe; , I

l-I
for /l -{rsrunB E€ccerit liopEoro pona HyJIeBOro s leilaoro ncps.ur.os ooorrersTEeryol

I&cratyn rcpxofi MexaEEXrr

AH ICtr
Iloorytnaa r pe.uanxiEn

I0.r0.1986

Z 6.]-f";;) ' (r)/ K;

" {a)lt"

14 
.-aBryl':exr fongaxeara,ruod f.'1ixrnrip ? -Fpetq.

3"-T9y.r.i ii ?(3I9) 33



i)

Mole,rq on aure upotranoJxu$olt [o paflU altrconry KauX]anlleffis a qrronoralugoG
ILSOCROCSU oCIt oEtArreTprdg o

Kax EsBeoruo N, npn hfioAerrgolansu Ea trsrerparope iiICO*?0 sargnms
unreEB&taMe li)eldelrurslJrrpu lroropbD( EcsorryrD SeIIr'{Erv Baxo.usT ,[lm opelE!0(
${aqesdl {usruecrrDr llapaNeryo8 sa,raqtro B ,uaitsofi padore Ex)EBo,yr,Bros p€s}dBT&TB 

r

f,Z noslporrurx( sa.uas .trrr qerqp€x f,ErepEarroB q)e&rorr ( E= "ilao;o?2;I048;I344zl
8,[EJx Fspuan?ftr. D o6ou Eq][sHTa( 6str ouo.u.etsl]osau ropuuil !.f,sccnB o oJ&EaBo..

a$a ifussqecrcnt'u caofiorBaMr. B uapaou arryqae drr[ ono1'ertrporau ropxrd mooEs
o l)q.@y rrr II5 u c Ii| ysJis!& cs dtrotrar qgTerparq)0, a Do Etotrrou c.qnas
pallyo :paBH.qJtcn 33.6 u c I ysxarm.'

Puc"I.lipitxqfiililii-rbua-fl cxoMa "pa36haxr" ropnoro Maccnpa xa or.qenrnu*

'/
Ha puc.I qptrre,u.eru $asduaxa' rslxloro Macou'Da 

"" 
o"oo*nl sousesoro*

pBr oooIDetoTI).sT jfilru Ea r$oKax, lle GosgetrOTogeEH Ir6ryJlf,Ilgeubre qreBTpn*
qeor&s o0rpouwroEErrc

Qronqlrvmnos co[BorsaregEe uo4eu, r{Ma$E}yutee oorpotgsJ(etn o gegenooy
lolua B EEBype ars xlralhnr L -.rrn ysloE I Itrs y oDr sado,uf,lixor ttooq)sJcr-
Eof ceo{DEotcEBeEEo 0E!ofl,a,tter08 uo @plryaar:

t-;94urJ , ({)I+ Eil'
; Rn -{uourad lrolel!trpotsaEnfir0t.H.

map/h j Z.{srrryo xqeqxol sonu xarypurlNt i d,er3, ..+.., n t

(3)

34



?
fo ex$lgqe c$oe o oupotnn-lome ;

moqeoca E E8Il4)e!".IJIfl trelEoro E

oa no Qcpr4yaar:

*',=#ft;t

rrMrrrsBy4[eo sa fio.4etrE rye$E. trtr)orsaaxus

i. -norq ysrros coornerorBenro oqBogeJlsEs*

(5) R*i = .(6)

0aerrpnecxr€ couporslresr4fi ysxo*, pacowrRnsDm uo Qopqyaeul (g) -(6)
gEg ea4no$ Bo$H o!,tore.&pgBaqltolro ropsore RfiacotrBa (onn.trxc,I)"rqtane.trens p nad-
.dqg. fi wrexr1lruecKux ootrpo Rz n Ra* ,.

40o?B ooqrorllrremrflIfi Rr eooraEoBnrs. bascxo
EoETpqEEHe sarasx ,u'lrt odoloc Bgp[axtoB.

He pxc.€ u 3 rpfineaeso cBarg€[rue pesJ'[$TFfoB loqqorro Baoqora E.uo&gtr4lo*

r-€

G;

8C

o I q 6 E q'rnrc'?
. hc'2.& deqqauq'ruofr rmm trm{eryHu;

--)e3 IJ TOWOIO l]8cqeT8d & I
o-Er =8 xeg," j u -$.r *6 g€,[. ; ,*S* o+ xea*;

r - 6s -€ xea (aaBseJ.It ?),

euaqp I I DpocrI)a$qrge Errfl oon ss & ao oB ]1, n H&
u yq[osEmc s$axoB B Kpyr8x,, 0do9E pftra*u r 

'*alssr-otlyrof pegyfflrargv MoAetrepossllEs tro E Ft0F0 ffaH,Fas4.
us pf,0"2 c"{eryel,qro El{dris$Eug r{ Dqflg 8p rrps$rEqsols }re

$ofieqnue pesy;$reTu "Ictael Sr. ecltq oTr{ofteg.Ee EiI
sHager{rD rpoue$yr&q 4re${e

ca tto yorrou[Eu saitgsa)'Bapbtrl)yer E r-&e[.e[ar Iy'g + VgC" n aa

T 
lrKssaqxoro orlroueuxa B trp€geaax V4" S + Vs" b rrorpeun ,n{q(gffif

B otroque,*soil .rqrepary? 
" ftJ yo 

"weror o seodxo,mdocrn Mc{soromnoro
lrBeMq€ses pA.E{yoa lloc{e.qfrttnR eoE M eftoro MsccE}a. C orc,S
EpcH.rr "pasdwreen MaccEBa {r IIeI)Eo[i B (om 1xo"I) drosas u n fi"

.35



H$g$,$il$$ ,HSgf, 
,

Hcs:
3. qS
tr

o
|J
H

I

o
5
:
'I

o
8H
I

is

8oH

I
,<fn

r)
1O

o

ow

o
H

a
'{.
O

rJ
o

o(rt
_3

o

Fr-
e$

o
6T
FI'

o

osI

9
,fl
a)

oI
H

(v)
H

c
E'
H

o
N
c)

c-c\

(fo'og

ril

ol
c-
ql

()o5
s
-9
rr)(.o

o
o
@

3
H

H

R
15

'H

o
I
o
;
u)
o

I
o

cp

o

85
.c'
c{
<)
C\Io
<>

;
<r
o'

E
d

o
8
:
H
o,
(O
FI
o

R
a
t-ol
o

o

:
()
oh;-
d
|'r)

C"l.lH
(\.
or
r.t)
FI

I, N

I

TE;
,dd"i-6--
t-

n(Cool .H

OHat0H *615
(oH

aq-r
'9r)(.r
:_-r,:
c)oc\l
$HeoF{ Cf au

I tl t r

I rtrr

jRH$$#5s$qd$H$$H

x
6

H

E
{E
5
6
fi
EIFoA
g
C'

X
Ett
G'

sr
s
fio
F

H
EI
'c)

6
ET
trl

{)
i4
H
q)
v(,
at
At

fiHgg$*Hg'$$$sFsg

g€gg€€gggse€g#s

d dJ tsS"r"lJsiSi*tu
(a
tr
EI
€1

8.
tro

C)

3:l



l{anpvueponps!i"flenae pa.lf,}-aa ltopoi} s serseprof, seg cooruororDerin0 co0TB.a-

;Ifler 0,b r 2lr, qero Hg;Il3E cfia3a't6 o DTcpoM EaplIEHTe; s.necb rglt$aue]ure

la,ugycog ax&rorlfisn( 3oii coorEercrBelfi{o oocral.q-qe? Q,2 a 4 t,t. B nepaou

lSlpEaETe pa"Eyo yle;,ju.il,i-tcrl ! 4 pBsg I a Eo Bfopot'l - n ?0 psa.

S
et

9A

EO

7A

60

i{ncrntyr ropuoli

Mexarrl(B AH fCCp

to ar/Y

Iiocrynaaa 5 BenaKiFD
7"X0.I9S

,t0
I642o

Pss- aBLr rytr's B ropnohr esepg clr pesy,r5?arH o
Pqc: o ;_.-5r *6

efi.
(luJl&ro. 7eo:;ct?s }ra raRoe lo3JrF.sIB I{FMeI{eEil.s pau:ics or.{.€r.IrnHx gflcMeH._

t'o

ron paedffiig|I , * B ??o!d qi,Fla€ t,roi*ir#ots8ru1e ,Ilger yAo&'IerEq)Ere/l]Hlie pegy,Tr-
TOTH ,o qerf cB[.[,ere.f,50TU.Ter pllfi,3. !(a* n{-urc Ir3 sroiro pir0tr&(a,4)!rp4[e]rfte
pdltilyca 3og cidoxgrnpc,]]aiffopa rcptroro ;!tsccrra lie ov-as1rjJ. er oy1reargorrgoro
e'i:Ilgtr,q :{a peeynr.itst8 hxl]lejE4pcB&Elr8, RoTspUe B ffiA.tXTe#b:;0fl creUelgl BAEUCATof llol)flqr(a PeJ:ruaH conpcilTir"lenngrno,&uln.{acMr,Ei B y3/rax {inona nxrerparoBe"
. B BetrJilqEHM xebCro.ul,rco cr?Netntb?qro rlasdxurl;n vojrelfipyeuoro rspgorc
MA0GIBB ga m'.ael$nae 50I1u Mcriel0 trpofi.rFo;crri JroBo;;i:.] npon:jxrr"Eiro" B sror,,r
cwqae .u.o0ToBepnoc'r3 :loryq8eru.ifi pesyJrbrarQ! dynet ocectreqeHa !?fi yqroEtrffrqro Be"t'u.uHH q{e$rlrnrocislx cairBorra,,reEail , I ySTax 610riaf nn&Trpyluue coupg-
TES/'rewe cj)ex.E nBleHoc;r ren_tosoll GHepftrlrr He oTJlxcartrd05 A)rf os ,q}yFa darlgegeM ila n0p8.uoli!

B otHc,$eg?@ EliTeptara gpernefiH geodxo.uj:l,to en.teTtu!,rrTo npn Fa,EltttEE opoltgc{fdcLt nolSe}uoro Booptraerx}L{ ( .r- ) s ueodxo.rynrofl cterenc. Torn5locT}r oq)eAarle'
HI{.'I telmeileTypH oKpjni{aidUtiO rcp$OlO t.{acc;Jrla td6TO.u.0M MoAe&q)crsJiEXrUHTepBqJr

rye!'Egfl Mol€o orpe.ue,:IHTE colJIacHO lu,tr^qereHnh0,r abue 3aa-{egne&r cooTriorueiirlJ? Erk,
Ee trpEdera-fi tr .[.oBoT!Uo c,IoaH!&i[.E rpynoe [],, B$rI[cji*R.rM"

JII{TIPATMA
l. .[.A. lptrrrecKoe otngqe r:nnguf, reuJio.il Maccoliq)eEoca.M":

,1972 o"
2. .8. T teruIQtrpoB .M,:Bucruaa ilrcoJrRrlg6irr.600 o.

3?


