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assumed in the present paper that drainage of water does not occur inside the membrane in the area of
reinforced coating of the tunnel and here takes place a non-stationary process of transfer of hygroscopic
mass (moisture) together with a similar process of heat transfer between the ventilation stream and the
surrounding mining massif. Thus, we have to deal only with the sorption mass content in the pores of
the massif and the water in the explicit form in the tunnels can only be in exceptional cases as local
sources and therefore, their influence on the ventilation flow should be considered separately. The
paper provides results of mathematical modeling of heat and mass transfer processes as well as graphs
and monograms’, which can be used to define non-stationary coefficients of the heat and mass
transmission required for thermal physics calculation of underground ventilation. The additional flows
initiated by the Soret and Dufour effects usually strengthen the main flows, but in practice one can find
a case where it is not necessary to take into account the effect of additional flows. Based on the analysis
of processes introduced a criterion that shows the case when accounting for additional flows of Soret
and Dufour is mandatory. The marked effects can be ignored when 10°La = 1.

Volume 40
Issue 1
Pages 34-42

Publishers: GEORGIAN MINING SOCIETY, GEORGIAN TECHNICAL UNIVERSITY, LEPL G.
TSULUKIDZE MINING INSTITUTE

REFERENCES

1. JbikoB A.B. TennomaccoobmeH. 3Heprust Mockea, 1978. 480 c.

2. Kpewmtues O.A., XKypaeneHko B.A. Tenno- n maccoobmeH B rOpHOM MaccuBE U NOA3EMHbIX
coopyxeHuax. Haykosa [lymka, Kues, 1980. 384 c.

3. Lanchava O.A., llias N. Some issues of thermal calculation of ventilation air for the metro. Journal
of Engineering Sciences and Innovation. Volume 2, Issue 2, Bucharest, 2017, pp. 92-105.

4. Lanchava O.A. Separation and Evaluation of Simultaneous Heat-Mass Exchange in Binary
Systems. Bulletin of the Georgian National Academy of Sciences, 172 (3), 2005, pp. 400-403.

5. Kyrarenapgse C.C. AHanus nogobus B Tennodusnke. Hayka, Hosocmbupck, 1982. 308 c.

6. Lanchava O.A. Heat and mass exchange in permanent mine workings. Journal of Mining Science
1 (6), pp. 87-92.

7. Lanchava O.A. Heat and mass exchange in newly driven mine workings. Journal of Mining
Science 1 (5), pp. 99-104.

8. EpuHas meToguvka nporHo3npoBaHUs TEMNEPATYPHbIX YCIOBWI B YronbHbIX WaxTax. BA KyauH,
AE Benwn4ko, HH XoxoTtBa, ..., LL.A. Oumnanu, O.A. JlaHyasa ...MakeeBka—[]oHbacc:
MapatensctBo Mak HAW, 1979. c. 196.


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

LIAOIM ITITdMMAPITI6NSd - TOPHAA DJIIEKTPOMEXAHMKA -

K =oat; (29)
K =Kt, (30)
Logos(s K . 960l sOslBsombsemmo  mdmasms3ndols
30930309680, 38/3%.a6090; t =t (T,RO) - 33063600
Basdacols 1336 B30em 96 9939638,  9Gmols
bs§joemqddo; K] - 0dmges(3900L  3M930(309680  Ladom

MINING ELEKTROMECHANYCS

dsbogogsb Lo39b@B0msz0m bs 3oty a306580L 2535369601

a93emabol  asmazsemolifobadoom, 3@/32.36o(3, Odgmmoy asbo-
LsBm3agds RmEINmom

Ki=(/a+6,/4)" (31)

360ls

o> A

53 gmedmsdo dqlsdsdolse

Ladogcol Lolid, ‘a ©s badsg®o dobsgmols mdmasd@Bsmmdols

3950309080, 3(5/8.65)0(9. »dmg5(39001 3092330309080
05b3360dgds (36mdagmo dgmmeon [8].

1. La= 1/1 000 000

2. L.La = 5/1 000 000
3. La = 10/1 000 000
4. La = 25/1 000 000
5. La = 5071 000 000
6. II.a= Ilﬁﬂf% eml 000
0.4 0.6 0.8

1.0

T8>0DM3ocrgdem 3mGobgodcro,

aBmob ByHoergddo

6sb. 4. 336Begdme EsAmoEpdmads O = O(T,R) o m33mbgbosbo Lolggdobsmgol “bsdoxn 3s-
bogo - Lsggbhogmszom egemo”

oﬁobéooomﬁac‘)ﬂg@n 3ob¢3¢g3¢(338015 309930300080

25135369090 o dmbmemom o 2535369601 djmbg a30-
“33980bs;m301s dqlsdadobsc a5b60LsBemands RO 3N gd0m

K =a 0; (32)
K =K 2(_9_, (33)
Loy K o 0G0l a(ﬁabééomﬁoﬁ)ﬂmn dobogs(3ndols
30930309080, da.am;@n/x.az.ﬁa; —("-"j = @(T, RD) -

330660 bBasdomolbs 1390 Bmdoemadem

39030000, 90mol 65§ 0emad3o; K 5, = dobsgsms(ygdols
309980309030 Lsdoem  dslbogowsb bogabBomasom by 30001
33060500l a5dsgc900l  as3mabols
da.amggo/?@.az.ﬁ'a, OMdgmo  39bobsbmzmgds  Bmednmom

dolisgsadebols

as0n350m0lFobqdoom,

=(/a,+6,/2,)" (34)

lso;t\:ao(_; /1m1 340 ls haaaaén dsbagmols dobsg 39 srmdols

39%80(3090)0,33- daon/ 3%-0.§3. dsbsgs3ndols 309530309080

&, asbobsbmz@gds (36mdogmo dgmmeon [8].

m

QIPTUTOTE V o63meaqboemo 33N gdaesb
hobl,  sOSbBS30mbsermo  Mdm- s  dologss3gdols
3098030906 900L sba360dol 3 bom 3s6LsbE3GoL oMo mmn
3y35b0m0s 23065000 Bs3ocols

39939609 e0bs o gaoﬁ%mang? 900
30’}@35(30&;@015 3&515&%(33(4)011 Lobylig)gb.

a6 Bm3oemadm
dolog s sbols

LIdoINT TJImbISN, Ne1(40), 2018 41



LIZOIM ITIIdAMEITI6NSY - TOPHAA DJIEKTPOMEXAHHMKA - MINING ELEKTROMECHANYCS

QOLA36Jo()

- 03mdslsgses3qdol dodomswo smddz@gmo desgmgdols,

393395 mE0bs s dobsgsaisbols 3m@g)abizosmols as-
©096)960l, BgoEadolol omg@dnmo  Fobspmds  mdnco
Lobobmagdm FGol, bogme dsbsaszgdol sbsgmmaomdo Fo-
bommds dslol babsbBmgam dMols ggetamgddo asborywosb

(33500 9050Mbs s NO®M0gOMas3mmabsl, Mol dgegasws(s
300d3690s  ©8dsB)qdomo  bs3sgdo doMomso b jewqdols

3563 amMsE s dsmo  0bBgblomemdol  aslabOog-
(o, sbagma 3MoBgcomdon brgds doMomse bsjewgdby
3338 9d0m0 bs Joeadol sy sdzol bsdodmmdbols dqxzslinds
©s badmmmm bowopggdol sq3398) 960 3&6110‘15%)35)&.

- sbagmo 360 9607dol Hozbzomo Lowows 10° La =1
dosb0dbgols 03 BmzscOl, G@Imol Bgdmo  gEMMmémozo
»dmdobogses(39ds badomm dolbogowsbh by dggslegl o-

MB3m60bs s Lemegl sdsBgdomo 99399d)gd0l  gsmzsm-
obF0bgdom s Lomdmls s dobol aseszgdol sGOSLE)s-

30380300500l b

-

L0SIAHIS IMO

1. JIeikoB A.B. TemiomaccoobmeH. DHeprus, Mockaa,
1978. 480 c.

2. Kpemuer O. A. Xypasinenko B. . Temno-
XU MaccooOMEH B TOpPHOM MacCMBE U IIOA3EMHBIX
coopyxeHuiax. HaykoBa nymka, Kues, 1980. 384 c.

3. Lanchava O., Ilias N. Some 1ssues of thermal
calculation of ventilation air for the metro. Journal of
Engineering Sciences and Innovation. Volume 2, Issue 2,
Bucharest, Romania, 2017. pp. 92-105.

4. Lanchava O. Separation and Evaluation of
Simultaneous Heat-Mass Exchange in Binary Systems.

(300bsG o 25502560390

LANCHAVA O., ARUDASHVILI N.,
KHOKERASHVILI Z.

NON-STATIONARY TRANSMISSION OF .
HEAT AND HYGROSCOPIC MASS BETWEEN
VENTILATION FLOW OF METRO AND
SURROUNDING MINING MASSIF

According to modern technologies of construction
and operation of transport tunnels, 1t 1s assumed 1n
the present work that drainage of water does not occur
inside the membrane in the area of reinforced coating
of the tunnel and here takes place a non-stationary
process of transter of hygroscopic mass (moisture)
together with a similar process of heat transfer between
the ventilation stream and the surrounding mining
massif. Thus, we have to deal only with the sorption
mass content in the pores of the massif and the water

in the explicit form in the tunnels can only be In

42 LIBOI JIMEISN, Ne1(40), 2018

dobegl  smbodbmmols dbgrezqmmésdo domgdom, Bmeme

139300 gﬁmmbg’nao 3Om3qbo  asbobommgds  Gmame (s

36O 030 5 9ONIsbgmobsgsh sdmoqdgmo mdm-

C
C

sbagaea(39ds, Mmdgmas AMbsiy smbodbymo  3max30-
3096900l 2530635603988 Mbs Imbrgl BGswozo Mo
dgomEqdoom.

- 3B o(30mbsrmo Mmbdm- s dsbagsws3ndol 3my-
303090960, OH™dmgdoy gsymizol Bgwsdocol dqbsdsdolo
336 bdogmade  $)9339638) M0l sb dsbsgssBsbols 3m-
Bgbiosmmol o39b 3089, sbagm 3G0BaM0Ndmsb JoGEsdomoa,
boogmm  g3gc0gbs s doml dgladsdols 3608960939606

49360M3mO (30790 ©3dM Joadumgdgdomn bsbosmwads.
- 363m3bsgmabco dgomeon  sGSLEBS(30MbsGMmO

MdM- (O dolbsgses3gdol  3mg30(30968)900 asbLsBEac0-
Lob, masbbmdomadm 39339698 M0l 86 dsbogswsd)ebols
356 Bmdogmgdm  3mpB)9bz0smols Gobzomo  Lowowgqdols
d9mhg3z0l @A™, LsgocOmgdol 89dmb3a3990, 360896 0md1-
6000 3063306 brgds oMRGols s Lmedgl 939989001

5&0}3&(*3011%’(}536&.

2005, pp. 400-404, Bull. Georg. Acad. Sci. http://science.
org.ge/old/moambe/Summary-172-3.htm

5. Kyrarenagze C.C. AHaimm3 nogo6us B TEIUI0O(PU3HUKE.
Hayka, HoBocubupck, 1982. 308 c.

6. JlamgaBa O.A. O TeruioMaccooOMEHE B KallUTaJIbHBIX
ropasix Beipaborkax.. DOTIIPIIM, Ne6, Hayka, HoBo-
cubupck, 1982. c. 87-92.

7. JlanuaBa O. A. O TemiomMaccooOMEHE B CBEXe-
MpPOUICHHBIX FOpHBIX BeIpaboTKax. @TIIPIIM, Ne5, Hayka,
HoBocubupck, 1985. ¢. 99-104.

8. Onmanu III.M., JlanyaBa O.A. Eaxunas Mmeromuka

IPOTrHO3UPOBAHUA TEMIIEPATYPHBIX YCIOBHM B YIOJIBHBIX
maxtaX. MakeeBka-Jlonbacc, 1979. 196 c.

exceptional cases as local sources and therefore, their
influence on the ventilation flow should be considered
separately. The paper provides results of mathematical
modeling of heat and mass transfer processes as well
as graphs and nomograms, which can be used to
define non-stationary coefficients of the heat and mass
transmission required for thermal physics calculation
of underground ventilation. The additional flows
imiuated by the Soret and Dufour effects usually
strengthen the main flows, but in practice one can find
a case where it 1s not necessary to take into account
the effect of additional flows. Based on the analysis of
processes, the criteria that determine the numerical
value of these show the case when accounting for
additional flows of Soret and Dufour is mandatory.
The marked effects can be ignored when 10¢ 74 =1
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JIAHYABA O.A., APYJAIIIBHAJIN H.H.,
XOKEPAIIIBHJINA 3.3.

HECTAITMOHAPHAA ITEPEJIAYA TEILJIA U
TNTPOCKOITMYECKOU MACCHI MEKTY
BEHTWIAIIMOHHBIM IIOTOKOM METPO U
OKPY;KAIOIIIUM 'OPHBIM MACCHUBOM

IIo coBpeMEHHBIM TEXHOJIOTUAM CTPOUTEILCTBA U
9KCIUTyaTallM1 TPAHCIIOPTHRIX TYHHEJIEU B HACTOANIEH
padoTe INpEeAnosaraeTcsad, 4To BHYTPU MEMOPaAHHI,
yepe3 TYHHEJIBbHOI'O KpPEIUIEHUMA JPEHAaX BOALI HeE
IIPOUCXOAUT M 34€Ch UMEET MECTO HECTAIIMOHAPHBIN
IIPOLIECC NTEPEAAaYU TUTPOCKOIIUYECKON MaCChl (BJIary)
BMECTE C aHAJIOTMYHBIM ITPOLIECCOM II€pEeAaYM Teruia
MEXIy OKPYKAIOIIUM FOPHBIM MAaCCUBOM U ITOTOKOM
BEHTWIALMU. TakuM oOpa3oM, Z1€J10 UMEEM TOJIBKO C
COPOLIMOHHBIM MaCCOCOAEPKaHUEM B IIOPAX FOPHOTO
MaCCHUBa, BOJla B ABHOM BHU/IE€ B TYHHEJIAX MOXKET OBITH
TOJBKO B HUCKWIIOUUTEIbHEIX CJIy4aAX, B KauyecTBe

0dOoR. X(MJS. 3. 363CBIITNHI, O030R. X(MIS. . I6OII(, 3. 0IIM3IANJD

MECTHBIX MCTOYHMKOB U HX BJIMAHUE HaA IIOTOK
BEHTWIALIUU CJIEAyeT PacCMaTpUBAThL OTAENLHO.
IIpeacrasneHsl pPe3yALTaThl MAaTEMATUYECKOI'O
MOJEJIMPOBAaHUSA IIPOLIECCOB TEIUIOMACCONEPEHOCA, A
TaKXe rpaPUKA 1 HOMOIPaMMBI, KOTOPBIE MOTYT OBITh
HCIT0/Ib30BAHBI JUIA ONPEAEIEHUA HECTALMOHAPHBIX
KO9(p(PULMEHTOB TIlepejayd Tervla UM MacChl,
HEOOXOAUMBIX JUIA TeIUI0PU3UYECKOro pacyeTa
IIOA3€MHOM BEHTWIALMU. JJonosHUuTENbHbIE TOTOKH,
MHUIUUpOBaHHBIE 3ddektamu Cope u /liodypa,
OOBLIYHO YCWIMBAIOT OCHOBHBIE IOTOKH, HO HATIPAKTUKE
MOKHO BCTPETUTH CJIy4yald, KOIZla HET HEOOXOAUMOCTH
YYUTHIBATH BJIUAHUE JOIOJHUTEIBHBIX NMOTOKOB. Ha
OCHOBE aHaJIM3a ITPOIIECCOB INPEMNIOKEH KPUTEPUH,
OINpPEJEJAIOMUNA YUCUIEHHOE 3HAadY€HUE KOTOpPOro
[IOKa3kIBa€T CJIy4ad, KOIZa y4eT JOIIOJIHUTEIbHBIX
nmotokoB Cope u /llodypa ABnaeTca oOA3aTEILHBIM.
TMEYEHHBIE 3(PPEKTH MOKHO UTHOPUPOBATh, KOIa

O
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