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6s,s6616o323ob dot4oonqo tilet6t6,s,s Soggsolt
qrLtgt6o alotrototgtgoo 3t6ob Lobjot A16-
bttqj6l, t6o02go6 ti)a6oL t2tqr63o,:6go6ogg3b
fg;gtry26olt 6;go6gtb, t6et6,t fo6.tbft6o.: A6o-
Jogo Vt4onlt qo623ob ?yfgj2golt bc66t6dgojod.t
3oqt.tq268o; botgt't ttgbTgAo - So$qXftt$olt
fo63oll06.tb. 6;t6lgot237ga,oo 3ogttq2626ot aSer
gotoTgt6o 6u66r6o323oV 66oloqo 32aetqo7; qo
l43ogbg6ogol 1rb0o tdt2dTqo bt6g2to. il-AC-
d1go; g.t0.t6gog23ggo tll66t6o1o got637q2lo,
6o3g2do6 6,:3ettq262dggor J6.tiJgoS7ryo gu6-
6.t6oflX323ot E2llot6TgXdg.q o6tgo6o76 So6o19l-
0o.

6,:832693o4 6ofl- $6t6o3oa 3oqX37go a\o-
teotetgt6ot't 86oL tobiJy AEqr q,t3t66j.tgq1lt
blJr6ory29n8o 6o0oOg237go otSorb,sototqs6om
8;Lrgob 6efi26Sgog76ob 82ln3o3otq. tobiJ7 76g.t
ognt 8, 10 ffi rE (hao Xa6qn

6t;66,:6.o823ob 8XqX626o ftt60oq626ogoe
66lgoS26oltt q; 6b6og2lolt btboa.

orlerlr.rotoq.rooce ts6ot toLjX g.r6oL"rtq36Xlo go6-
82qXloo, [1]

3,6Lk

lr.rq,r6 d' d,r, d,, EXl:s}sSot.rq 16o1 3oq'Llg36ot Bo3r q.r

3.rt63 go.r3X$6XEo otoq.rgoolr totjoll g.rXo3.rqcitSoSX-

}q.rq q; Soto 0bXg3XqolrEo SoqSloo, (dr), E: )yylyr-
33b3$olr.q 3oq1oq35oL.r qc t.rotcnq.r6oo S.llr.rqoLr orlog-
.rSgot6oloLr 3c'rXgo6og6g2Eo, 3g/(3.66sR) ; Z - 3oqL.rq36olr
to36d3, 0; k - 23.r6to3oq3do 3erXgogo36$o, r6co33qog
oor3.rqoL$o6XEt q.r8.r$38ooro or626o 6s3rgotlqd36rt
r63,r$X6oL, 8oq$2BXbot, tcg6qXSXloL q.r lrb3.ro.r ATAqCG-
oa (k: 1,7 - 0oqt,rq36oL 3.r6qr3Xbolr.r1r ltgr6qXSXltX .rE

lrr3oq63btXi k= I,2 - SoqtsqXSot 6.rSoqod6o3o gc6qsgX-
Eolr"rt g16q.r3X5gt2; k: 2,0 - SoqltqX6oL 3o6qrgXbotct
g25q,r3X6gtX); G - VUqnl, t.r.ror2t6o 3stX6o bs6go
Ooqtrq35tso, jdl:a; c - VCqnl, 33ox6o oio$6.rqco}.r, 3g/
(6.96.rq); tp t2 - VCqnl, gX3JX6.:g26o 3oqL.rqX63o
lr.r.r63r6oBcr 235ot q.rtr$golrtr qr boqm?o, 0C; to - g;6X-
&rt ll.l?l.rqo gX3JX6.rgX6.r (*Cd" ScbryoXto Sf6a."loe-
g26oL 3o5r6333X8ot SobXq3oor), oC; a - 0oq1_oq36ot
otoq,r6oolr t3q$o6oqc6 oilogs6XSoL 3oXgo6oX6$o, 3$/
(32.s6q).

ts3Xo6o3 orEoll.lrrtoqrgcxr 36ot lrotjC 63 o$3.l6o?Xlc
go6SXqoo

f,

c' d^ - d',o. = 

-. 

\2)ta)

e-6.r S.,5,Ir$s6 So6XdXqo.r SgqoL 6.r;.rqot qo6glot
3Xts36Xlo1r bs5g6dqo3oE.r 8oqtrq35tso, Soto grgo63ot .rts13-

.q$Rrq, orlolsotoqo6oee ts6X o.l5g.r6o?Xl.: Ooqt.rq36tso
c6L3b2qo VCqnl, tlX6oo SuboL Sserorbgqol,r gcgoS3ot
Jo6o8oq.r6 (2) q" j3X0oor $.r63r.rqgX6oqo (3) 9o6-
S2qXEot SobXq3oor.

lnL=2nlu^ x
d2

X
,._ , t,_tn 0,25vpr(Ypc+vrplcr)ln-+

t'-to t'-to

( ,^4. )
tnL:2n)""t, -tol -lt+ I L ,rld2 q 

[r"^, "n* 
)

G"lnt'- to

tz-to

lnq,rg p, p, ?3t.rlc8oLrq .r6ob Sgqob q.r SoqLr.rqXSot
8.rt.rqoL 1n3336o3X, 1g/F; c, - Soqt.rqXSot 3.:lngoLr 32o6o
oicegS3,rqc',1.r, aX/(;a.a6re); f ' - S6qoL 3rgo53oL OSaJC6-
.rgX6,r, 0C; z - S6qoL ?X$gSXgol, Jg6anqot b.r6g6dqo3oLr,
bo; 3,6 - g.rq$g3.r6o 3oXgogo36$o Xr6oX2qor lr.rX6oo-
Bo6oto totggSotm3ot (36oXXqo.r $3j6o326o totgSSo-
l-oo3otr rq5ots6Xqo 3o3go6oX6$o SbXqpqoEr8o .16 36qo
oj6Xt SoqXl2Ro); r - VUqnl, grgoS3olr gr62qo lroorlo,

,Js/.Ja.

6o3o toobsXlot $r6r6lrJcor6$o636o1ot t.r$o6or Soqlr.r-
qX6olr olootrnqs6ooL tXgrJor6tX ;o6q36t.r$o1r 3.r3ergo-
goL .r6oq3E.r, 6o1ror3o1rs6 .r6go6otsobX6 oloo%rnqs6oot
LotjXt (2) e" j3X8oo, Sc63oq3X6oqo (4) go632q3lot
S6orolqo3o 3qs$63$oor

d^, d, 2t".,(tn-t, -)
-rrr-=-l 

-r l,dr"' dr- dA(.t, -" 
-')' (4)

L.rqs6 l, .r6ot 8oqt.rgX5?o $r6.r5tJo6$o6Xb3qo obX3o-
qo Srtot $X3JX6.r$X6s,0C; tn - SoqLrqXSoL otoq.rgoot
%Xq.rJo6ol-r g33JXt6rg26.r, 0C. gr6XSot g333X6.rgX6ob q.r
g.r6qolooro $35oo6co8ot SobXq3oor 1to- t) 5.rtr6qot t.r.r6-

316o3o 35o3353qoEX3o 3ogX82qo.r 6b6oq3o 1.

olX6o qs6.r3$pEoL SobXq3oor oldolroterql6oo ts6olr
totjX o.r53.r6o8Xls o$36.16ooo, (2) qs j3XSrnor So63oq6-
6oqo (5) go6SXqoL SobXq3oor

bJaan 1tu46J4n, M 
'e2'. 
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gX3JXt6rg26ob Ettcdqob tst66*6oflo 06o?g62qodXlo

N
3.16Xilcot

gX3JX6ug16.r, oC

g.r6X3olr 3.t36ot gs6qaiooo $X6oc6efu, %

50 60 70 80

I 20 r0,7 8,0 5,6 3,6

2. 25 11,1 8,3 5,8 3,7

3. 30 11,6 8,6 6,7 3,8

li.rq,r6 g .r6ot oilX6o qc6.r3st6g38oL 5c'r63.r 3oqt.rq36ot

UoACR g6do3 3X$t6%3, 6oSXqlog .roq3br aoqL.rq05oli 6.16-

ors3t3boL 8XL$$oL.rq [1].

(1), (3) qr (5) gcn6SXqXEoo ts633lqo6oLsl:, d,
qo.r33$6ot 6ogb3ooro 36ots363qoloL SoSrt$r6 qrtsts33-
b,ry, Jo63Xqo &ubryc1&ror, o%r'rqsgcnt totjX x,qCb.t 30-50
30-oL g.r6gqXb3o.

OrR.jA gs6q.rgXb2qo X6orXXqo SoqtrqX6ot f$Uaa$
gX6q.r3X6$orc6 g6or.rq o%oqo6XlollJ:, d, toqoqoll 3.r3-

o36,rq gro632q3EBo 3oqX82qo X6q.r oj53L dj t nqnqS,

6co32qo6 3.r6ot.rtq363dc gco6SXqoor

6b6oqo

ltPa2=-'
TC

trq.r6 P ,:6o1r

6o0Xg6o, 3.

gsSoor3qS}oor SogXEXqo oilotco%c'rq,r6oer 3t6ob totjS
25q.r qsS66rRqCt or8cntrotrnqrgorn S.rLrqoli 6e€X6;q.r-

6l6tq" 35ots36lqrnEXEot tsXlrcb.r8olrsq. LotjX 26qc ogcnt

8, 10 aA s5 3,roro gg6.rqo, 6.19 B.r5L 32-2 6b6oqoqs5.

6b6ogo 2
blotetg;16oo j7&olt

(6)

8oqLrq35oL,r q.r g26q"r8X5$oli gs6X JX-

blJt6a12qoSo 6$or7g2tr7go TiJl:og,:qo d$.tg$o|: 3olSo23obl6;6 ql?ttqX\7qo
oietgotosTt6o a6ot2tr2Jo q,t g2il5otr76o 0o6t620X3o

q.r833Xorot 3oX6 8o$oqCllqn t.rJ6oXj$er 3o6.rgX-

3X3ot SobXq3oor, 3oqt,rqX5?o 8o$oqXlXqo $gqot 933-
J36.rgX6.r $qot gs58.r3qrnEr?o lOAqAqo X6qs q.r6B3t
(tr: 1/Q, 6.16 SX2dqXlXqt bqoL 6.r.s66.:6otX6ot B.rg.r-

6Xlrt $.r63oq3X5oqo SXoroqo3oor.

.rq6o362qot Logb,rqot,ror3oL (1) gm632qr S.rt63o-

3rqgoSoo tsX8q23o Lsboor

)
ln? -2nlrr(A-B+C), (7)

d"z

t,rqs6

It
A=3,6Lkl crntr -to 

.

I tr-to'
1C_

drEd3

3Xt.rlc3oli,rq, oX qcaX83Xlot, 6et1 t,:tn A lroqoqot
06o3353qo SXqot $erqo 6sbq3d.-r, 6.16 .16 3.r3ro6o6b.r3t
3X6qo8.rt 6.r.155,rt6o?X6ol-rsL. sSot 6$o $X3JX6s$16ot
lrryngal, &,qttqC6B. X6q.l 3o63L oLSoro 6rtu6qo, drco8Xqo6

52 bJaan !J/,6Jq'n, M le2r.2oo9 .' 
-.-

a =nf 
fz"x

$CRrtC 2.r63t tsSo6oL Jo6obXl€o .16 0X63qo1r SgqoL
g33J36.rg26rL 0,5-1oC-tf Aa$oe.

(7) ge6SXqoqc6 SooqXE.r

ln d, = ln d, + 2n?"r(A - B - C) (8)

6.r$X6rqXr6o qrn6.r6oorSolr .rorolootBo g.rq.rL,-rg3.r6o

ge6SXqolr g,ro3.rqoL$o6Xloor

lo M lgNlnN=- N-, (9)lg, 0,43429
(8) gc'r63Xq.r OooqXlL lolerqrno b.rb3t, 6o8Xqo6

g.r3ogX6Xl2qo oj6.r g.r.r53.rr6o?Xlot.rlr. rlrXoro t,rboo $.16-
3eq635oqo gor632q.r ca6gor33 s3.rt6$o3Xlt g"r.r6ja6otsXb-

ot J6co63tL q.r 3og68jqo tsXq6XboL 3o5gt6oqt

lg d, - 0,434291n d, + 2n),"r(A - B- C;]. trol
or3 8oqo1r Jo6.lJo6Xdo X6or0.r63oror.r6 qq2q3}Xqo.r

$ tb3s gtoor ts3X6o3bXqo.r A$gSa6rq, 3rtso6 Soqt.rq1Sot

otmqrgo,r6 l$gaO$re X6q.r guSbrn66oCqqCt. oO ?X8orb-

3X3r3o 3o, or2 Jo6.rJo63bo 36o€,r6Xorli X3catso6qXdo.r6 8oq-

$XtsXboor .16 l.rb3.r OerL.rbLSXqo .r63.r$X6oor, 3rtso6 ,r0 X3,r-
5rt353qo.: otoq.l13oc13 o0s6 lloLlrli loo%erq.13crn fubqoor

N 0.163.r totjX,
a3

6Xqe6ot
br'rAClo, a

lpJq1.lgs6mlr
g3aJX6,rgXt6.r,

.C
ln866o3X,

dda3

orlo6$$sr6olot

3o39o6o26go 2v,

sO/(a.a6rR);

133sq/(a.b.36rq)l
I d'a8b 8-1000 8 lx10 -260a$ +800-aea t2s,o 0,032-0,038

[0,028-0,035]

2 fuaa l0-1500 10 lxt0 -260au6 +800$qg 150,0 0,032-0,038

[0,028-0,03s]

5 fxba 8-1000s 8 lX10 -20-q$ +200-aq3 125,0 0,032-0,038

[0,028-0,035]



XSqc 8obq3t 6o56.rq36ll2q"q, 6oor.113 SStodqXlXqo
oj6gdr t6X3o6$o otoqs6ooLr do6oor.rqo 363XEot qo2-
toc6Xbq.rq.

0oqt"rq36ot q$o$glo q.r SoqLrqg6oro6 q.r3.r33or63EX-

qo qoor<'r6ol, Uaaqt qC$pqo .r3r6Xor3X olX6oq X5q.r
ojSXt otoqo6XlXqo.

3o6rog.15 Vgqnl, gX3JXt6rgX6.r 6.r3qXlo.: 20 0C-%X,

3oqtsq36o1r orloo%c'rqs6o.r g.r.r53l6o33bXqol 6o3cn66
go3o Loobot L.r$6.r6lrJo6$o Lot$X8r o6o ts33orb333o-

L.ro3ot: ,r) 6o9.r Lolo6ers Sboqoq Vgq"l, 3rgo63ot
.r6oqX8.r t$o6ot Jo6olXJSo; I) 16o9.1 1r.rlo6o.1 3o6qX6-
t.r$oL S.r63otsolot .r6oq3b.r t.gbXqot t3to6olr.ro3oL.

cot6o33 ts33ob333s3o lr.rotoq,r6oo 36ot totjX or.rqr6o3o-
o.r.r rqXb2qo qr Xjtg6X3.rqX6o gX3JXt6.rg2638ohrt 8oq-
t.rqX6-3o VCqnl, gXSJXt6og2t6ot 5ot.r6qo t.ra63.r6otso
0,5-1 oC-I, .16 3.rq.r.r$.r68Xlt.

s63.r6oBoor SoqXlXqo Lrotoq.16oo ts6oL Lotjot
ffiJqdrq"i"t brlro.no 3oqt.rqX63o Sgqot bc65ot SobXq-

3oor S.r63erygX6oqoc 6cb.rttX 1.

6o3o66 5.rb.rtoq$ B.r5L, otoq.r6oot ts6o1r LolrjS,

3m6qX51ogot q3oq2}obst, 34oqXAoor .q$$d" Aot btjCL
o3 3X3orb333.rLor.r5 tsXqs6Xloo, 6o9l qslrsblqoo Sboqoq
$grqLsqXSot g.rgo63ot .r6oqXb.r.

6X3o3X6q3E2qor o%cnqr6oob g.r6bo66o3q38ot eet6o

3o6o.16go: 1. Sboqoq V5qnl, gX3JX6.rg26ot 3Xt.r6,r6-
B26Xd2qo o&notoq.r13oot &r$yob.r, q.r6o63Xb.r tqb2qrtso
3o6q26t.r$oL gs&rgogolr o5$X6toX6o8rtX qo ql6o63XEX-
lot ANCaCIoL Sobp3oor bonS.rqro arqr$SSC$oqd.t are&;
2. otoqogooli SoSger}.l 3o5qX5to$ot g.rSogogoL .r13-

oqXlot Jo6o8oor, 6o9 qssbqoSloor 3,0-3,5g26 Xg6o
d3o6o q.rgq3d.r. .r3 23.r6slr36Xq tsX8obp3rtso XJr6os6o.r

6Xqa 2dc6tX o6o35$s6oo1r .rgglo 36orq.ro3.r33 6o8X53q.r-
g26ot lr,soterq,rgoo Srt.rq.rtX - 10 AA btjot j-JlA 10-
1500-tX, 6oqXlr.4 ts3o63qXbc Sboqoq L,rotoqo6oer
366Eot 6ogb3o 2E53Eot 83t$.r8otoq.

r033c6rq, f.r63oq66oqo Ssoerqo3olr SobXq3oor €3t.r-
dq3rlSqoo orbooterqo6oot 8o$god.r ScqSX2qolr 8.rdqo-

q6Saqn g$6o3oL Sgqara.f.rgXaot bL$Ctutso ql s36XqX
r6rqogoX6o oloSj$Xlolr ologoto326o goo63.r6o338s.

R0(bC6J(5A6J
l. IlpoenrupoBaHue, crpourenbcrBo t4 gKcrr,{ya-

TA]-]],yLA Tpy6OnpoBoAoB pt3 no/rrrMepHbrx MaTepvaroB.
flo4 pe4anqueil A.VI. Tllecrouana 14 B.C. Ponaerlno.
Mocroa, Crpoilrs4ar, 1985. 304 c.
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6.tb. 1. otogtgoot 36ot tobjot gg.tg.Xltqol.t
3oqtlq263o VAg"t Et6gpt ilob1qgoot: 1 - l,oq-
ttq260o VAq"b gtgo6got t3ogXlot Jo6oioot;
2 - 3ogl.tq26ot tXqlJot6tX tro6q26t,:6goi

6t0ogergot t6oq23ob Sot6oloa

LANCHAVA O.

THERMAL CALCULATION OF A SYSTEM
OF WATER-SUPPLY OF
CONCENTRATOR OF MADNEULI

The basic problem of the presented thermal protection
of system of water-supply is estimation of heat isolation's
coating-thickness. There is to address an issue to determina-
tion of system of water-supply of concentrator of Madneuli
that has been deleted frost-back of trunk pipeline in winter
season and sweating on the surface of pipeline in summer
season. The method of calculation has been analysed and a
Iight formula of thermal calculation has been produced that
has been eased control ofcalculating results.

The coating-thickness has been in conformity with no-
menclature of Georgian products of thermal protection
materials. The thickness musrbe multiple B, 10 mm or of
combination of them.

A basic research's result of mentioned object has been
illustrated for tables and graphics. The results of calculation
are given in the form of tables and graphics.

JIAHIIABA O.A.

TEIIJI O OU3I'I lIE CKIITZ PN.C'rrr
crrcTEMbI BoAo cHAEir(EHU.g
MAAHEynCKOTI OEOTATT{TEnbHOII
OABPI4KII

OcnosHofi 3aAarrerl AaHHoro rennoQtzruvecKoro
Pacq eTa fl,B rr fl.eT c fl. o fipeAen e Hrz e Tor'rulr,rH br Ten/'ro rr3 o-
na\vw, Koropa,s Aacr Bo3Mo)r(Hocrb B 3r4MHeM tesoHe
[36erarF, o6naeptauza BoAonpoBoAa, KorAa npoMex],roK
BpeMeHr.r npeKparleHrrA ABrd)r.e}lvtr BOAbr B BOAOIPOBOAe
[peABapnrenbHo 3aAaHHarr rer,vvlrHa, a .rreroM - o6pa3o-
Ban:r4r KoHAeHcara Ha noBepxHocru rpy6onpoBoAa.
B br no-rr H eH anarw3 rz ge ecrH or; M eroArr Kr,r re n,roQue u-
qecKoro pacqera il ycrpaHeH ee HeAocraron. flpnne4eHu
yrpoqeHHl,re Qopvy,ru, Koropbre peKoMeHAyrorcfl. NrA
nPv MeHeHrzr B aHaJrorv qHbrx ycnoBr,rrx.

llo,ryvennaa B pe3ynbrare pacrrera ronrqrrHa rerrro-
u3on-squoHHoro c?'rox Heo6xo4r.rno oKpyrn.ETb B coorBer-
crBrrn c HoMeHKrraryporT BbrnycKaeMori n fpy:nra rerrror{3o-
r,aqvoHHoro MarepuaJra. Orneqenna-s ro,'rulnHa Aonx{Ha
6urr rparHon 8, 10 MM, nrv zx rolr6uuaqrfr.

Pesy,rrrarr,r pacqera npeAcraBneHbr B Br4Ae rpaQzroe
ura6nuu.
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