
TO DETERMINATION OF VENTILATION AIR OF THE METRO 

OF TBILISI BY THERMAL FACTOR 

Authors LANCHAVA O.A, NOZADZE G.C., ARUDASHVILI N.N., KHOKERASHVILI Z.Z. 
 
Publication date 2017 
 
Journal Mining Journal 
 
Description It is established that the geothermal field of a massif around underground structures located 
above the neutral layer is non-stationary because of the influence of solar radiation. Below the above 
marked layer, the formation of the geothermal field of the subsoil is due to the process of depths and is 
stationary. The definition of these fields is necessary for the performance of the thermal physical 
calculation of the ventilation and the specification of the air consumption of the underground facilities of 
the metro by the thermal factor. The paper gives formulas, tables and graphs with the help of which it is 
possible to reliably determine the sought-for geothermal fields. 
 
Volume 38 
 
Issue 1 
 
Pages 92-96 
 
Publisher GEORGIAN MINING SOCIETY, GEORGIAN TECHNICAL UNIVERSITY, LEPL G. 
TSULUKIDZE MINING INSTITUTE 
 

REFERENCES 

1. СНиП II-44-78. Тоннели. Нормы проектирования. Москва, 1978.  

2. Единая методика прогнозирования температурных условий в угольных шахтах. Макеевка-

Донбасс, Издательство МакНИИ, 1979. 

3. Building Climatology. Design standards. Tbilisi, 2008. p. 83 (Georgian). 

 



fssN't512407X



KA - MINING ELEKTROM HANYCSLDON CqCJ$6NACJJSNJJ - IOPHA' gJIEKTPOMEXA

MAXAP E I.VI., CTIJIAIAA3E B.A., AXAHnTA3E fHqHbIX TCMAX BO3HHKAIOT OqEHb

\{.8., fI nPeAycMorpeHHbrx Tex aerr SKcnJTg-

B-
'IbCAItrruI 

AABNEHI4fl B alrar14l (nlu rarrycre rr ocraHoBKe

AalKe npu

TPYEOIIPOBO,IIAX er<,rrcueuHr\ n rpy6onpoeoAnofr prar LI fplTrTG

OPTHbD( CIICTEM HA Bbrx Hacocoq: AaHbr pe3ynbrarbr sKcnepuM

I4 9 OOEKT}IBHOCTb CI{CTEM vccne4oBarllj{ TaKvx npoqeccoB, n HF,IX HA

,ra6oparopHbr\ycraHoBKax H KpynHbrx npo

}[{II,ICTP
TILIPOTP
FLA,JE;Ii

B crane pacc Bonpoc B tru tlHvr.rl fiynbcar\uu
rurn< rpy6onpoBoAax Hanop

TIIICH-
TAKIIXHbrx cucTeMax; [aHL,r raKx(e pe3ynr,TaTbl aHa)7u:

frpoqeccoB rr
HI,I-rr, KOTOpETe

nreu4aqlri NrA ux npeAor qe-
Ha-AaBr-IeHH-fI B cnoco6creoearL, rroBbllu€

HbD( ruApoTp r,D( cvcTeM Ha Hanex(HocTb !r
Ae?KHOCTrz, sKcniryarauLjn u aQQerrr,r

aQQerrznHocrb, TaK K TAKI{E rryIIbCAU'IdVI B AHAIO-
paccMorpeHHbrx czcTeM.

Abd 622-4.536242624-191.
aooS- cq(rldogl60, 5(IlQ3- gl- qb5Bba5, 5d5cq- cRgldocldf, a- 6gl%.)do,

. aq(I|d6gl6f| 5- b6Aaq.5A3OqO, (9OdOOdrb6O0 %- bOdO6b€3Oll3O
?,6fi €bd6gltr)1l aobOaqA0ol OlAOcRObOl, aOOdrtrllr lrbACSOOqbGOCrl

ab55a5d{f€caobbo)S0b

fu&6ot8o g,tq626rry*n, t(x'rA SfrOF\tK,Jfu &1ol: t2-
A'D, 6r6gr62l7gn 6;6XbJXJob,njoL tfux't fulnjolt

EpOeAJedSfrAg SKI',tl7l',xarl$r7dn5v67go ?,tln-
,yn, 6,ry46 A.fr\lpolt Abt G,ryafynb 6rg<e6tb, ?r,<a,
&ryltd$6Agry W<xt 6A .*ntnW&tta t#rtrZ-
po SKfu r,6$d'r5,t+Jqctt p g2?n26$7/nt txryoqX

AorgoS,R gfiotuA7Ayga hfobfua? A(4'o6rdC .\<n-

6Xb2ao. lqfioffiZqo Apehl' gry.1fr QOqilRot
g2figryAmb ae,ryoboJ?(ro 6,x64x7oAfiob At A2$etlt
AofobifuA.; SlACdonedolt&rSol ttl.{,n ttj7tgcryaw
JuC6"b hx63ob q.tt7t$gdolwgot tm,htu gil$e*hlt
flobgrygn. 6re<mght h6207ga gsrthKedo, OVrrye&)
q; 66,tgop4o, 6et32gao AXfu2o&na A2bdgXlg<a
l*tum 3;ln6olt UofieAJedr$frAg" Sryeht lufr|aTa't

5.6lntqgt6o.

,trAAAr.', AXhaTg2dTga fup>s 67to*tj2golt

fr-a6Ag" boen6oe6o g!,rE",rb 216968 66;6gol qo-
gr6$1te\rn.

03$t6ot t.r3X6$oq,-r13om toL$X8,r0o 3.r36oL b.r6golr
g.r.r66.r6o0Xls bq3bs 3oSotfu33.r 6.rg3dcol3Iot €XOq33o

dot6oorsqo 3.r83X53dqXbot SobXq3oor: 3gt.r36XloL 6o6b3o;

8o$olij33ts gr8rngergoqo 3.1363 so63do, l.roorlcn ql $36o;
3.r3663qot 3X6.rqo6.r. L.rtrerqotnq .roq3d.r t6er33qo33

g.rj$o6oL 8ob3q3oor g.r6L.rtq36Xqo 3.r;6ot oli br6go,
6er03slo(J ffiCqJtC 8X$o g.r8m3s.

tr336$oq,r6oc.r J.r6s0X$6Xlot qlqg36ot,r q.r 111336-

$oqr$m6o q.r6sqgl63}oL ?X686oli 0o%6oor .rq6o36Xqo

gss66.r6o?X8,r J6sj$o3Xq.rq ts33q366.rot6.rq berr66oXqq-

3br: .r53r6o?mlX6 3sX6oL bs65li 3g%.r363boli t6.roqX6cn-

bot SobXq3oor - "Jo3olr lr.r.ro,oL" Jo6rnd;d0o I rq.rSos6tX

X6qr Oc'rqooq3L 3o6o323 50 03/tor 3.rXt6o. 6rn5o66 S3to,
3,r36ot .rq6o062qo 6.rcnq35md.r Xb16263Xqgrqt 3gt.r-

36Xlot tX5orj3ol,r.r q.r liloXXqoqs6 .rcet6orjqXloL tsXq6sq
8oSoLj3X?.r lio366Xtso gsSc'rgc'rgoqo $35ot .rLo0oq.rgo.rL

q.r sO X3.r5r1,r363qo 3.rB3X6XlqoL 3o33q3oor,3.i36o1.r bs6-
got g.r3o6$r6rnq3ds, J6rj$oJ?qrq tslo6o .rqs6 bq3bs.

.r8ot 833q36 .r66.r6otseilX6 bsSoro 3s1.ro3oqs5 6sSogmgoqo
0.1363 so63bot X!.rg6orbr.r 3o6636$6.rgol8qX q,rtsg3.r6o

3.r36oli bs6gL qs ts33q3go 3s.r63.r6o03dotror3ot dsqstso

s2 bJAiln JJ'iEJgn. ilt 108L 2017

$o33136 3.rjto3rqX6 lioqoq3L.
.rq6o?63qo g.rj$ot63bot 8ob3q3oor q,rqgS6oqo

3.r36o1i 3.rjlio3.rqXt6o br63go .roq2d.r L.rd.rtoq q.r 3oS-

3q3d.r 3s36g3qot g36.rqrnloL 3rts3X6XbqoL 3ob3q3oor

033q36o go6SXqoor

1isq.r6 fr .r6ot 3,r3663qot gX6sqrnlolr 3.r6336Xb3qo,

lr--t; L - 3s36ot So6Xqodooro Lr,rorX6o bs6go
(3sjLo3sqX6o lr.rlsto),3311:a; V - 3X$6oL Oo$oLfu38.r

6oplmdSbot g.r8X6o 3rn6Xqrnd.r, 33.

oO tsX0orb36.rtso, orX 3s36g3qoL g36sqmd" fr > 3 
, 
a"-

Eo5 dlql0o 6.aSA6 s66s6o?oor SnqSlq 3.r36oli bs65t,
lroqo orX k < 3, A.lAn6 3.rXr4oli bl6go1r gsq,r6g.l6otX3.r

bqS}c Jo6cedoq.r6 k : 3, t$c.rqrnrnq .roq2bl $ gboor

SoqXlXqo lrnq"qa qJ ts3X6$oq,r$o6c'r q.r6,ryg636og
ts3ts}.r8oltq ?Xo666.r.

?Squ6Xloor 6orXqo.r g.r8ogogoqo toorbmlr

6s6Xo$6.rqXbot.lor3oli ts$ot6rn Js36o1i 6.reqX6rnlot q.rq-
g36.r, 6lq6,r6 3oSoLfu3? 3o3qo5.rt4;c'rdL o,Eo6squ633ot
6orXqo .r6.rt$.r6oo6s62qo J6cn631io, t6'r6 ts3q6os
LsSorcn 8.ito3l,rs qs L.r336$oqs6oc'r 5s3sqt ?o6oL X6-

X66ooli 3o3rn63qolrs. So6.r8q3d.r63 6.r?6o3o 3odq36oqo,r

s8ot.r3sqo lroqoqX3dot - l,r.r8c'ro Srto3oL bX53b6o3o

$X8JX6.r$Xt6o1.r 3.r5lirtq3t6oli,rq3o q3q$oSolr %3qsJo6-

oq,r6 63Eot3oX6 1.roq63XtX 3s5q.r63dXqo lisq3X63doL,

3sq.rl,r6b363bot.r qs Lb3"r 3oSotj333s 616Xbo83bol.r.lo,-

3oL. 3.13,16$o33bXqo b.rboor .rO 033orb36.rBo 63o6sdo
0XlisdqXbXqo.r S.r63oq636oqo oj6Xli S6oXqo 3m63oli
g,r366o8oqo q6X 6oqo6qolr lrsboor, 6co33qtso6 Scod-

6.robt 3.i36o q.r orbrn3o3rn63q.rt .rbqX6t 6;6033o36pq
XtsL6Xqrn ts0oro 3.-:1ro3ors6.

orlrngo%o3X6o g.r.r66r6o?33ot lio6orXqXt,rg63or33
gsSsJo6cnd2dli toorlrnL g.r0o6rngot 36s3,rqo $g,16r'r -
3.rg.r6XlqXlo, 3gtr363bo, 31r;,rq,r$ce63bo, g6s6tgrnt63r-

k=L.
V
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$rn6X6o, q36ot gs30s6o3Cqo, g.r0.r5,r$oqXlXqo qs 3o0-

SoqSI3qo Ser$goloqobS}o, 3.roo orbrngot3X6o A116-
gsr6otsS}oL 3t6r3.rqg36o353}.r, .r3t6Xor33 li,rSoer 8.rto3tg
lroordolr g.rq.r6X0ot J6o6Xtot 6or2q.rq SSg.rtXlot
Lr3oobo 3l3.rg63lot ts6X3dotrs qr aJo,o odcngoto3X6o
O.rb.rlro.roXlqSIot g13q36ot 0bXq3XqoE.:tso SoqX6ot

li.rlo6eoXloli 6l3o.
.rgb,r6ots5cao,r, 6o0 ors6.r8Xq6o33 Jo6r'rlXdtso

orloqolrot 3X$6er3o 0odr6.robolr tot0o6X .r6ot 0rqo-

Ro, RrAJbJLo.roSIXqo.r o5$X5toX6o 0erd6.r<'r3.r, brnqco-
.r5.rqcn6oX6 Jo6olX83o .rX6oqXb3q1or 3X$6olr AAo-
t6slXlot 336$oq16oot olcngoto;Xt4o g.r.r6g.r6o33l.r.
"3cod6.rololr Jot6olooro o6$X51ioX6o8.r" gr6ot.ltq363l.t
go60Xqoo

n = ntn2 >120 , (2)

t.rq.r6 lX 16o1: "Sod6rololr Jo6olooro o6$X6-
toX6olr"; n, - 06%46 lo1r 6o6b3o X6a 3sy'$Eo; n2
- 3.r6e63dot 6o6b3o 6X3.rqg35qrn8.rtso.

t6o5ot66 go66Xqoq.r6 B.rSt, 0od6rolot 3o16ro-

booo o5$XStoX6ololr 36o$o31qo 3.rB3X53dXqo "l20",
83tsdqXb3qo.t 63j5gt 3-3o6o6os6o 3.rgc63bq3}ot
3X0orb36r?o6, orX36.r SoqXdXqos, 6o0 tsX8sqgX6qod.r?o

X6q.r ogot 5 3.r6co5o qs 0od6.rolot tob0o6X "Jo3olr
1r.r.ro?o" o6o33 SoSst6orXq3boo X5g.r ogcot 3o6o073 24

$'$nqn 8.r$$XdXqo [1]. .rliXor Jo6cndXd8o sX6oq3]3qo.-r
3cX6o1.r bs6Soli ologoto3Xt6o Arr6Ar6o0Cdoor q.rqg36.r.

oilogobo326cl arr6a16oAXEot 3.r6or3d2qo 03tt6X-
qSdoL.ror3oL .rXgoqX8Xqo.r bXqor 6jo6qXL L,r6$3X6er

3o6.r6X3Xlo: 36X5$?o 3o3qo6.r63 33rnor3t63Xqo J6rn63-
t38ot tsXtsbXl, jc6Xloli obogoto3Xr6o Srbrto,rorXdqXloli

?3L.rb3d qr Ao6cnqCol s563or3X odrn3.rgX0oli b.rl-roloro

o63rn3Jo526$o.r5o o363erqo6.r0o;X6o liot$30ot "lr.r8cncn

8.rto3o - 1ir3X6$oqs6oo J.rX6o" 6.136og tXq$o6tX [2].
6o5o66 sq5o36.r, olog.rqsgS0oL J6cng3t3lo 0o-

$otfuX?.r SrgXdolX}0o gcn3Xqor3ot .r6st$.r6oo6.rt6X-
qo.r, 6cn8qotgs6c6 ?6qr 3s33og5oo lrsSoro 0rlro3ot

5Xo$33JXt6.r$l6URn ACq"t 3qgo3.r63oll, t6ce03q1-r.16

8Xt.rdq3l3qo.r a,j6al, 6rngot66 t$.rgorn6r62qo, olrX

.r6.rlr$.r6oo6s6Xqo b.rto.roro. 3Xrn$X8 JXr4s$2t6Xq o 3Xqo
lr$rgoo5.rt6Xqo.r' ?3q.r6Xloo qoq 1iog60XtX,"6Xo$r6sq-

26o 36ot" j3X8oo 3$qca2b2qo Lq326Xbot.r ql 3.r-
qst$bX6Xlot tsX3orb3X3.r?o, 6o6.r g.r6?X3o363Xqo 1is3-

orer Ssto3ot $33JX6s$X6r JRJ6 .r6ot qrSo3oqCl2Rn
Stot 6rqo.r6oJt1 qJ grSJo6od2dXqoc So.rqtso Sodqo-
6.rdrX J6o6Xt3loor (ob. 5.110. 1), 6o0qXlog tXto636o
63.rq3dsqodoor 16 b.rto.rorqXlos6.

.rlrXor 3X3orb333r3o tlOoro 8.rto3oli 8X6XE6o-

Ao gX0JX6.rg26ot 3,r6trtq36.r Jor43Xqo Oo.rbqog-
bocn ?3t.rdq38Xqo.r 3Xoo3602qo 36.rqo35$otc qJ
6Xo$6.rqX6o ts6ot S.rb.rto.rorXdXqo lroqoqXXlotr 3333Xo-
8oo. 5Xo$t6.rq36o ?63 c6olr of Sr6SoLsb3ooo E6X
t.rSoro 0r1ro3?o, 6o3qoll g.r63qXb3o6 $X3JX6.r$X6.r
Sqot 3r63s3qo8.r?o o6 o63q3b.r. 5Xo$6.rq26o ts6ot
tXSen g.rSq.r33lXq g6X5gtso gXOJX6cgS6r oOARC-

d.r Stot 6.rqo.r6o.rt3 q.rSrn3oqXlXqSboo q.r gs6ogqot
t6o3o6g t3tce6X6, rL6X qq3-q.r8X6 g3sq3lqeil.rt.
63o$6.rqX6o 06ot jpOoor gsSq.rgXlXq lrrSoro 0.rto33o
gX3JX6rg26.r toq6Sob t6qoor gl63b6Xq.rq 8.rgXqo}li,
6.rt.16 qXq.rSo$ot toq603tso 8o8qo5.16g g2erqer3o26o
J6mg3tXlo 6.r5.rJo6erbXbt. 53o$r6.rqX6o E6X bllrosor-
q3ds Soto $30J3t6r$X6oo Rr tlqrJor4oqs6 gl6qs33dot
toq63oor.

5sb. 1. t$oo tuln3ot AASCl6oAe 0CAJC6"0Ad,"t 6o5'b\3r6ot ogSlgr6.l13rs 1go6nefi.rr6pqo aCo6aaJC-
t6o$3t63go 3{Rot Jor6ofu}3o: Az- 53o6fioq2Cn 3r6ot qo8or6$ egra"Vot tp.rJor6oqoS (ogo o8Xer-

6gft qryrAoVolr t6XgoXgot g<'rdrtulr),Oi to - S0"0f$ga6" Ad,"t 0AAJCd,r0"D(fu,0C; tt- goa13o3XlXqo

CoSCA"t $aalae"$ae.r g3otfulot 6.l6A3AoA666q l,.t0olcl tu1n33o,0C; 0.00, 5.00 - 6ortulot toACf" aSC6-
stl'o qo 3c6"lt Jcxft"bcto'o uw"orr* 
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63o$6sqX6o 06oti $X3JX6.r$X6.i o8oqolrol,r 6sornSSbot Oob3q3oor aJr6ar6oBqr qr SrngX8Xqo.r 6b6oqtso I,
bcnqc.r t3q.rJo6oq.r6 g.r6qs63doli 1ioq603 - 6b6oq?o 2.

E3o$tcroqgcn ad,nt 0caJc6o0yc,r o&qolnt 6ro..,5clolr Sotg$oo, 
6t6ogo 1

t6oo<l5o $Cd}ator$ato,r,
0c t6.rno6o $CaiCfrsOAtrN,

0l- t4lo<'r5o 0C8JC.orr0?to,r,
0c

.r3$.rq,r 12,4 qoqo0o t2,? odt3t63s$crt6os 12,7

.r36oJo6$o t2,3 qoRlac t2.6 t$X6o.rqeo t2,2

8o$. d.rqo 12,8 3.163Xoroqo 11,5 go6o$,rq,r 12,7

6qq.16o 12,0 RoR(') 12,l q68.rqXqX 11,9

q/qoqe€o t2,6 3orS3o6qc 10,8

Obdlof1o 2

5Xogt6.q"Xfn 36ot tusogolr lnqt603 (Az) R3qrAo$ol, tSR$o6oRr5

33o6.rloli o1633qo3 3.16qs6XbXqo lr,r0orrn 3.rlro3ot

bX538t6o3o $X33Xt6s$26.r ts3li.ldqXlXqoc asSolr.rtq36oL
go6SXqoor

f:fo_0,0I2Lh, (4)

tr = to +Fz,
lr.rq.r6 p .rt6oli qsg3sSoqo 3Xoo360Xqo 66qoX5$oli

(3) 6o6t3ooro toqoqg, UC/A; Lh - JRAoR8qAbr6Xodot
toOsqqoli 5.r3.r$o qoqXloL 5ots5Xqo.r6 33qr6Xboor, 3;

lisqsg lr .r6ot 6.rX13o3XdXqo j.r62dolr g30JX6s$X6.r
g3ot6.r3ob 3.r6ts33r'r363Xq b.lSorcn 8rlro3tso g3ot6.rdot

tXq.rJo6olr OobXq3oor, oC; to lrsSoxn Srto3oL

6Xogr6.rq26o tst6ot gX3JX6rgXr6.r,oC;B - OogXSXqo
6.ro<.r5ot g3c'rorX60Xqo 66rqoX6$o (j.r53lot $X3JX6.r$X6ot
5$,r$o 1 8-oL B.rq63.r33loo 6Xo$r6.rqX6o ts6ot j3X0oor) 

'oC; Z - 33o6$ob gl6q.r6Xlot toqt603 6Xo$6sqXt6o
36ot j3X0oo.

g3o6.rlolr gl6q.r6Xdo1r lioqt63X 5Xo$6lqX6o 06ot
j330oo Z gs8eroor3qX8.r 030q66oot6.rq: 3orj3.ro 66erdo-
qo.r,6er8 g3o6.rdo 3.rqot qoq2dot 8rn5,r33XortX,33ot6.llot

L.rgSbo aBC6Ro q.r8e6Xd2qo.r q3qs8o$oL t3q.rJo6oq.r6

65 3-oor. gb6oqo 2-oL 8ob3q3oor, 6Xo$t6,rqX6o ts6ot
B.rSerqot toq633 ts3.rqgX6t 28 3, boqo Z-- 65-28 :
37 a.

(3) go63Xq.r?o 3X3l3lqo qrUArSoRo gXrno360X-

qo 36.rqoX5$ot 6o6b3ooo lroqoqS3do og3qgd.r t6c'r-

ao60 gXo66sSoXqo .rqgoq0qX3.r63rnloL, .rt33X l,nq-
6OoL SobXq3oor. Solro 6ogb3ooro toqoqS osSgs6o?Xl.r

ordoqoliolr ffiCRrtC qsd.rqo SX6$oqo1r (qoqXd3, 428
3),8obXq3oor ts33qX5o go6SXqoor

s4 I'JAO0 !J'66Jgn, M l6il. 2017-

Bo: O,OZSI - 63cnorX60Xqo 36sqoX5$ot r6o6b3ooto

lrnq"qC qoq26ot,lor3olr, o Cf A.

6rngot66 .rqo6o66.r, 33ogX0J3t6r$16?R" BCRo
.r6.r1r$r6oo6s6Xqoc 39o63 (20 3-3q3) qr LrBX.rqo
Loq603tXlgXlXqo 6.rg3derb3}ot 333ob3X3r0o,t4e€q3}o6
3qtr.r3X$6Xqq 3.r6q.rplXqo .16oo6 "63o$t6;q26o
36ot" t38ool RJ ar6o6qo.r6 $XOJX6.r$X6ot t3tco6X6
g3.rqXlrqob,rt Stot 6.rqos6oolr 63,sqXlrqo3.rto.16
X6or.rg.

.rq6ots62q s63.rqtso lru0oo ScLo3ot $30JX6.rgX6Xqo
3Xqolr S3lrrgstXlq.rq g.r3o6X53bXqo,r 0XOqXgo t.rtsX.rqo
3.rB3X538qXlo j. orloqolrolr,ro3olr: 6Xo$6.rqX6o ?t6o1r

t.r8X.rqer $33J36.r$2r6a - 12,3 0C, 6Xo$6.rqX6o
36oL gl6q.r6XloL Lc0X.rqcn toq633 qSq.r8c$olr
tXq.rJo6oq,r5 - 30,0 0,3,rX6ot li.rtsX,rqo $X3JX6.r$X6.r
36s3.rqSqo.r6o q,r6ot63XlX3ot SobXq3oor I2,3 0C.

5o0s6qodqo3o.r, 6o0 5Xo$6sq26o ?6olr,r q.r 3.rX6ot
t.r?X,rqrn $XOJX6"r$26.r j. or8oqototsor3ot X6or5so6o.r,
6sg oSoor .roblr6Xls, 6o0 t.r3or.r6Bo oto3qot t.rg.r6o

Rr t.l3bXqtso 3$3.r5X 1r.rg.16o ?Xqs6Xdoor 5,r3q3d.rq
.r6ot S.r60ceqg36oqo. tsXLrd.rSolrsq,qARrAoVoL t3q.rJo6o
16 .r6ot lrs30.r6oLrq otoqor6Xb2qo Stot Jo6q.rJo6o
6cqoc6oot gs3q35oL.rg.r5.

t6oooSo lnq,{633,0 t4.roe6o tnqt63X,0 t6me6o top60n3

13$sq.r 28,4 qoqoSo 28,0 eiltX63.r$o6o.r

.r3t6oJert6$o 29,3 Roqxbc 28,0 1r$X6oroqm 28,4

log. lsqo 30,3 3.r633oroqo 28,4 go6o$sq.r 28,3

gqqa6o 30,0 cPogSe) 30,0 qt68sq3q3 29,8

q/qoqoSo 28,7 3or.rS3o5q.r ?5?
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5.rt. 2. bAorer tulqgrt bede.a" 0Catg6,$A6olr Aofto?4R36ot oR3t06r0.r!
utulgq;oertutfuqlo A3o0C8816.l0adag" AN"t JcfiolXb8o:1 - CjLlCffiCS$aq- ggoo,C6Aog6rAr;- 2- as$d,g"SCb1qo ACclo,Cdr8elAd,oAr

6ogot66 5.rb. 2-qr5 B.r5t. t.r3or6ot 3o6o1383o,

6o6s 63XqstX 6o3o 5-qqo36ot g33JX6.rgX6r .r6ot
- 8 36.rq21ro, q3q.r0oSolr t3q.rJot6oq,r5 20 0 1roqr6-

SgtX tsSoo 3.rto3ot g30J3t6rgX6.r XjbJ36o3356Aq"
g3ceorXt60og6.l0ot SobXq3oor .16o11 4,2 o , bc'rqo 5s$-
6go3X82qo 6Xoo363og6s3ot OobXq3oor - 4,8 0

totXt$3 l0-I5 % qosJ,rto68o qrb.r033lor t.ro5go66o
ologoto;X6o 3.r.r53c6oB3dXlolsor3olr.

s3g3.r6.rq:

toSorer 3,rto3ot gX<'r$33J36.r$36lRn ACRo
1r$.r6oo5.r6Xqo.r "5Xo$r6sq36o ?6oli" j3XSoor AJ5-
q.r3Xd3qo t.rq6X6Xlotr qr grq.rt.rr6dX6Xlolr.ro3ot,

6.16 3.r5'Jo6od3l3qo.r $o.rq8o 0o0qo5r63 J6o6Xt36oo,

tr30(b06JOA6J

1. CHullII4478. TonHenu. HopMbr rrpoeKrz-
poB:rHr4.s. Mocnaa, 7978.22 c.

2. IIL?I. OHraanu, O.A. Jlau.rana. Mero4ma upo-
rHo3r.rpoBaHnr TeMneparypHoro pexr.rMa ruaxr B ocJro)K-

HeHHhrx ycnoBr.rrrx. B rn.: E4nnaa MeToAr,rKa nporHo3r.r-

IANCIIAVA O., NOZADZE G., ARUDASHVILI N.,
KHOKERASHVILIZ.
DETERMINATION OF VENTIIATTON
AIR OF TIIE METRO OF TBILISI BY
THERMAL EACTOR

It is established that the geothermal field of
a massif around underground structures located

above the neutral layer is non-stationary because

of the influence of solar radiation. Below the above

marked layer, the formation of the geothermal field

boqo Jqto33g63qoq Xg6o 8.rqrq 6ots6Xqt3 s6-
tXbXqo S.rgXbeilXlot.ro3ot rq6ots5lqo ACRo b,rlro,roroor

o6st$r6oo6,r62qo.r qo O,rlo3oli $33JXr6c$Xt6.r grSog-
qot t3ter626 63.rqXb.rqcels1r Stot 6rqoc6ooli AJJRC-
6oor;

- S.r60oq335oqo Oclr.rqot 3ob3g3oo SXtrdq3}Sqos
go6otstq36ot 33$6ot 3X6$oq.16ooL oilrgotoSX6o
g.r.163s6oBXlXlolrso3ot tslo6o cSrntcasqo 0o5s63338o:

- toOoro 8.rto3ot 3Xo$X3J36.r$X6Xqo33qot 8,rb.rlro-

.roXEXqo gXBJXt6.rgX63do S3qoSrqot 63dolr3o3r6o J36o-
erqolr.ror3ot, 6o6o69 q63r 3.r5q.r3X3ot, ot3 ts3q.r63Eoor

5.r3q2l toq6SXtX S,rSqcaXlXqo 8o$otfuX?s 6,1533o-

dXlolrso3ot.

poBaHE TeM[epaDpHbrx ycnoBHr B yronbHbrx ruaxTax.
Mareema-,{oH6acc, 1979. c. 7 5-92.

3. to333533qo 3qo0.rgoqogo.r (J5 01.05-08),
q.r0$3o6XlXqos ltjst6o3Xqcolr 33o5o3o3216o AJ6Aoor-
6XEot 3o5otg6ot 2008 $qolr 25 og3otgolr I-llI743
bt4d.r6Xloo 6rngo66 q.rJ6o3j$Xlot 6o63.r, orEoqoto.
83 aa.

of the subsoil is due to the process of depths and is

stationary. The defrnition of these fields is neceQsary

for the performance of the thermal physical

calculation of the ventilation and the specification

of the air consumption of the underground facilities

of the metro by the thermal factor. The paper gives

formulas, tables and graphs with the help of which

it is possible to reliably determine the sought-for

geothermal fields.

l',rA0n t?66lgn. M ffXU. 2017 ss
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JIAHIIABA O-d, HO3M3E f.q., APyAAIIIBVUMH.H., QopvzponaHne reoreMneparypHoro no./r.a HeAp o6y-
XOKEPAIIIBUIIM3.S. crroBrreHo rrry6uHHbrMtr npoqeccaMv 3eMHori Kopbr, a
K OIPEruJIEHIIIO BEHTIIJIflII{OHHOIO caMo rrone Awrfl.ercr crarlzoHapHbrM. OnpeAe.rreHve
BO3AJXATBI4JIIICCKOIO METPOIIOJII4TEIIA arux nonefi Heo6xoAr4Mo A/r.rr BbrnonHennr rerrro+n-
fIO TEIUIOBOMy OAKTOPy 3r4qecKoro pacrreTa rr yroqHeHv.s pacxoAa BeHTr{rurrlt4-

oHHOTO BO3Arxa rroA3eMHbrx COOpTX(eHr4rl MeTpO nO
B pa6ore ycraHoBneHo, tITo I'eoreMreparypHoe TennoBoMy Qarropy. B pa6ore Aarorc.rr Qoprrryarr, ra-

none ropHoro MacclzBa BoKpyr rroA3eMHblx coopfx(e- 6azqrr v rpa+vKrr, c rroMoulbro KoTopbrx Mox(Ho Ao-
:aLriL, PacflonoxeHHblx Bblrue HellTpallbHoro cno.fl, croBepHo orrpeAeJrr.rrb LrcKoMbre reoreMrreparypHbre
HOCT4T HeCTarIVOHapUrrri XapaKTep r43-3a BITVLflI{I.IA no[q.
conHeqHorl Pa4uad\vrv\ Hr,rxe oTMerIeHHoro cJroff


