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q'o3or bo3;ooJco6g66oo5 boL6gSo'6o,,oogo6ou Jo56o-Jo6ro 

-aoLo3o---tub-

0U6n flUq6bn" 55g6gootu gopu6'ufloggboL.3drc,rg3Ltlu rLocDbc.)Lo po B,:Lo,L Soflnr_

OBqo,ir or3oq'l-'o%6oLoo. o3oLo.:5'%C, rgd8crlo,Jr8gbo,l-, ,,,B,rq,u6orL 3o66ou, ,jo6or Oo_
L13ou, ,lob6u6'o VUq'Obn", 5'o96q'oqr 3ot,o665,bqpbcn - ,,3ig6o,,, l,3dLo3o,,,
nfiYoq'o'(,

3u;$oi, '8o5'ugo5'o 
.35'56gooL 5'XboLSog6o 96q,oq,6,b,o ?godq,3bo ?ggorL5bg-

q'o ojSgL SoLro g5'6oq'3ooL 93q'oq3boor.
i- colc + 0,001 (595 + 0,47 t") d, (1)

Loqrog i u6ob 3o66oL g5'6oq'Joo, cp * 3u66oU o%c"rbo6pq,o obcn$33opcnbu,
t" - 3o66ob ggSJg616gdro ,,3t60q,o,, og63o:3666otu 83661gbob Bob6,qgoar,
{595+0,47 tc) -'_ o6ojq,:qj633oU 3go6o g6'goq,Joo, d * Jo66oU 6J6tga_
g33q'obo.
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. -%c?-:e6o?5gq' 

Lo36o03o566goo6 Lot-'ggoo'8o 96366oor.1 6oqo6osoq,gbo t6o-
d,qgbo ScabpgL 5'gbol.r3og6o gtoo (6crb'gC,jOni,.3.ftp30"o, .t,:eijgai, l.GeC_
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3o96 Soqgbgq'o iLoorbroLo qru 8oLo,L 6roq,66'obnlo.
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in: crts, (2) ir, : 0,001 (595 + 0,47 t") d., (3)

loqou in o6ob 3og6oL toSogoS'o 6o5ggo3g6o g6i366oo, i- - 3o56ot, to6o6o-
5'o JoggS6op6o 96966oo.
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So3oq,gbcn

Q: Qn * Q*, (4) Qr:Gcot", (5)
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boqog Q, Qq, Q- tgLoboSobgqg .:6otr .lo,Xdrob 3o96 o6cn03pq'o [-'oobob Lo56-

orcn 6ooq,g5'obo, ,,gboqo" boboU Uoorbco, rgo6pqro" [.,obol.r Uoob<'r; d - 
Sog6otr

Lotgoq'o 3oL'p6o 6'ooq,g 5'obo.

o36o6oq, 3og6oU dton33 G 6ooqXSobol.r t-'drgq'o to5'o6o5o t3[X66oo 33od-

q'g&o $'oCo0ar3oq6o5oor, 6ogo66 ,eb'oqo(r qo ,,go6gq,o(' l.roobcntr 6oopgScnbo-'

oo 1o0o.
%g3oo96o?5gq,oqo6 6o3o8qo5o6g, SgboL0ogdro bo66doL 6go6obotroo3oL oE

0otro gb5'ot-,oar3oU (5) qo(6) go63pq'gboU Loggd3gqtg ?godqgbr 6o53t'otq3-
6cno 3og6ob reboqo't qo ,,go6gq'o" l.rocrrbotr 6ooqgSobooo 5ot6qo.

6Qc : G cuLt"'

AQ^ - 0,001 (595 + 0,47 7") LdG: 0,OO lZrAd,
Loqog Al" o6ot' 3og6ot' 633J3dr.rgpdrob 5ot6qo go6oboL gb6'oU go6gq'gbto,

7" - 
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ot6o-
jq'oqjgg3otr 39o6o gSgoq,Joo I" g9,3JX6ogp6ob q,droU

Loobobo po Sotrol.r 3o3og3qot-, Jt6o6giro tgSooqSotSgq' boL6g3o3o Uoobg-
6o qo 8oLg6o So;oqgbob 3o3o6opq'3botr bobooo:oU Sobgq3oc', oobo gtoo ?Xod-

q'6bo' goSbo66ogq'qgL: 1. o6o39 6o3opo 3o3o6ogq'oo 8oLo3opo5 3og6ol.ro335;

2. othogg 5'u3o(o 3o3o6orgq,ou SsLqol,'o695; 3. Loobg6o 5o3oqo 0'o.3'o6o:pq'o,>

3og6oLo3g5, boq'o 0obg6o 5o3oqo Jo6ojoo; 4. boobg6o 6o3oqo 3o3o6opg,oo
3oLogotro336, bcnq,c'r 0oLg6o G'o3oqo Jo6ojocn. Jdroj6oSgq' o56X6gLb nVSCat

oqE'ott6'pq'o Lj38oL 1 po 3 3o6ou5'6o, 6oq,6,:5 6o6oboL Loobu6o 69go,3oL J6cog-

5o%U, 6co0gqbo6 gOt,obgd'gbo frodr8c",pp6oq,o 5'o?6c',3oe, qdrSo ?ob6gboboor3ot'

ot6o oj3b Sbcoq'cop 3oto5, 6r.19o 3og6oL 6XBJgdro6g6o o%6pgbo. o6o3g tsgO-

ob363oto 3o3Jco5g56gbo Ootio3o-Vuoq'n gob6g8gS 9o%g6o 6u6poj35'ot-,oo3ob
bolo6o g69dr6oot' do6oooq, 6ocopg5'oboL

t'og6ocoq gSqo oqoS'ot6cnL, 6oB 3oqo6ol.r 3og6oU g60Jgdrogg6oL' qo OoLot>
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6arbggdrpqo Smgq'g66b,r,ar. uq6o?51qn Jo,dro3g666bo og3ggbo o6o 3to6$e,r

UgtcnSg6oq, o6o3:3,qr pqg-q$ot., go50o,3q'c'rbutog. o0q66'uq,, tXLodq'Xb6Eou
q6oolo tgpo6gboor 8igo63 )6,6ocrqilo, 8'qAo,q'o,cn'o'e, q.q,g'po0g8'o, [,,ocrrb'g6i3o

po 3orl..'p6,30 5'o3uq3b3o 6o3roqr3,5'<r8g'yg6 ?Xo63rq'ca5 3o3o6orpq'gbo' qr6caoll

tgqo69booo qoq .Jg6oc.rq?o, 3o6oq'ooop, L3%cn5'.3o. flgq'ofluq'Oo, SogbCQrADQ

3o36ort.r gg8Jg6ogp6ol-,o pu SuLorL 6opo6o5'oL ,}cngg5'6ooqot' 'LopoqSor) tsqp-
jggrogooUo qo u0o{b 3or3cn boco,bp'6o q,o Sobg'$6 i5'qoqgboU So8ro'6'olgqngboqTs

ggq'ot-'0, S,otro8o do6oo'oqo,p'or%eCbo qo t65bo. C. o. o,Ur {U'boqe,o t'3qg16o'or

3crl0rLfgq,gboi 'Lo,orbU'6o' q,,: 0uUg6o 6o3uqgbo 3ut-ro3oqo,6 qo $"yq3boq'r'E UrSo*

6ogXLoq 3'o3'o6org q'oo 3oX'6oLo6X 5

rico6co6ig tA,O*- oyo uq,5o?'5,gq'o, bo03,ca8tJo6gi56no5 rtrnUOCSotlo [.roo$oLr,:

qo 8oLo,L 8o8c'rg3q'oLr )6cagSlLotU tlie5Eoe Jog6oU 8ql6 o6o133gq'o

g5g63ou t6odq'gbo 605'oLu%q36coL (7) po (8) gct6Sgq'gboL Lotgoq'6boo. oq,5o-

t'6g,q'o A6Cdlano gug,g8gq'oo Sru,l.ro3obo qo rfly,q'ob 3o96 po r0tdLo, 6uclpC5ob'6o-

go gu6LolQgo6o Loro,barUu qr '8oLob 13o3o163q'r:tb o6oltrr$ur3ood5r6p,go dcnCtso(Jo-

C 5OC;6 n t, 0rXt'3'3 o,b oor ? g L udg 8X q'o o ? Xi8lp 51Un 9ro68 p'q'3rb oo

AQq : K" PL (7n- 7), (9i

AQ- : 0,001 Kr?n eL - F) (8" -O t, (10)

Loqog AQn odtol, 8ot-'o3oU Sqgdr ,1c.r5'3g,j3oocou po 3c.rb"qpj3ooo 6upo353pq'o

g5966oo, K"-o6ot-'6ogoo5o6pq'o Loc'rbob 3o3<'r33q'oL 3en3go6o356o, P -

(7'
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63odrobob 396o89$6o, I - 6o6oboL Uo66dg, 1,,- SoLrogot-' t-'u?guq'cn bpSgb-
6o3o gg8Jgdrogp6o, 7"- 0oq,o6ob SoSdroL trutgoq,o 6Xr3Jg6qO,C6u 63o6obotr
go66q'6b?o ,,3?6oq'o,, o663c.r01g6oU 6g315gbob ,3ob6q3ocr,, AQr, - SoUqotr

3o56 go%pdro 6o6poj35orL tgqS6op gopo6g8gq,o g5g66,o:, F-$gqob, %gqoJo-
6otr go6oo 63o6obotr go6gq'Xb"3o, q - 8oLo3ol.r OoUob gopogoSotr Jog6Sgoo-
q'oL Lrotgoqco [-'oqrcrqp, @- 3og6oL SoLob 6oqrogoSoL Jogg6gooq'ob Lo?6oq,c+
Uopoq6.

(9) go63gq'o,'3o qog6rd:65'godr6bpq'o o6 o6ot-, Uoobob 6o998o ?ob6g6o
FU,q,nt, q,oo. %pqolo6qpoS', 6oq6oG OoUo gg,3Jg6oOU6. Jdrojgo6pq,og COc.,q,-
qgbo o0 3ot'o3.1-' bp5'3b6o3 69BJgdroggdrob, [-'ooqroS'o6 ol.roSo 6upSogqoG6boo6-
(10) godcSgq'o oor3oq'oLflo6gbb Sboq,oq 0ot'ogob Bogdr 6opogg,0pq,o ,,go63q,9,o
[.'oobc.rtr 6oopgSobob, 6o8q'oU 6u6Lo%q36o6 tgpo6gboo 6orgq,oo, b-q* ".fr-tJqrC,bo booboL q,oo %g,qolo6oq,o,5 6'o66orqroo tgL$o3q'oq,o po ?godq,gbi oc.l6crl-

JqCbUqn 635'ob 6ooqr35'obo,L q,oqo Lo%pl.r6oor 6o6l,otqg6o. [1]. JDCdrotJ bo66*
oo gg6'tg3639q'obol.r E'o%fiqb (Ad.) a2 goSoguSqgbor rflgq,ob qoo %6qroJo6oqro6

oo6ojq'gbggo gg5'ob 6ooqr65'cnbotr, 3oto5 qo66g6oq,o t,opoqg (Ad_) Jogdcotr

8oX! A_obqoLo6oS Soggbgq'o 635o1 6,:oq,g6obo oJE'gNo. oq6ot6'gq,oL gDo3o-
q'oLflo5'gboo (B) go63gq'o Soog5bb bobgtr

LQ*: o,ooldr\d*, (i1).

6o36Eog goSob.ugogb 0ubogob,:605 3og6ob 3o96 o6oSggqn ,.go6gEo( gEX6-
gool.r 6ocoqrg 5'eabot .

flo63oqg65oq,o 5'o?6co3oU 8o%o6'oo K"_ eo K_ 3co6gogo66'65boL go6Lob-

gq6" !.bOq6o qo33o63r_b6-bob [,oggdg6,q'%0. Q), (9), (10) qo (1i) godr8gq,g-
?'ob 3o6y355'o 3bo6g?o ?g8o3oq'o boqoqggboU ptpogco gofUotq3a-o ?.b-OlC;
So6obgbto o6 o6ob qogo3?o63bpq'o eop trnd,o,gq,CCbo,o6i oq6'n.A63q" ;;-Spqgbob gugoq,gbotro qo 0o66o3o gp,6poj86gbot, tlalru a"3iq1Xp";;r6 Bo(Jo*
5 5'69botr 6oSUoLo%qg6o3 9o163 g qgbL

dtt^ c-K, : p7fi.-7"1, Q2) Ko* : (PL-r) i6;:Ei'

SoJogoq'p6 g3o6obgb?o Loobc.rUr qo SoUoL 8o0og3q'oL u6ob6ogoo6o6pq,o.. 579

GLd:^
{ 13}

. ,od ib3tS',Clb6%oo otbSolU-6oo{bgo, A3dg\t, ]oU odoo ,grgqXbo ,ff,o3,o,g6,*cnr, 6c,r8
Sog6oLr jbuqo ,Lroobcal.r 6ot6p,1 eu,Jod?srbSb3:qo. 6b;-q,;,e poiiUl[.q,'AoL,n_
3crb Uooibo6,JS$o6coboo po €ot:to o,6o3ocno6,o, ffAqnq,., "Oi "6t 6ji6:oti g.q"_
OJ6ot, 3o.gg;66ooq'oL Ebgdr ,ao6rfraCUq' goBo31p6- CgprJO;,Nr? ;jil d"#BilS
p"-6u*B:ol:e USeo g,pJoLgboo, !oq6o5' rt,-a. 

"a6oCrd"U e, e"f,"U g.6ol
d,.c"botl ,g15o6o, d'c.r3'6q'<6 is6iu o,boboorc;bt , od, 3"-0*6n4jbo3il, odg ,aotrn3?l "q,
o69 Lotqgo6tg ,,Subognrr - Jsg,g6 t$qAol6'n Cr6aliaoot, 

-6drJn ,Uo,U-nquf Ia,g.al_
?o 3oesb3rq'o{.r. 3o6orq'oe. ,,il.lggaro ,eqoia6,rfrcnOiL,, J6o6,giLn 6tieU 6j 

"UL!i."'-cbb qo ggi3}g6o9plUq". g6opog56o gcn3gq:o,3otr 
"Vaci'r, 

aoU,nt, aoeqoo-
E'otL 

-Jce6g66loq.lt, fu63ol3o,bu! q" Jo6{jo. c. o. ro:u 36o1y6uq 3nnrufiQgX-,
lioobor&,r36u6arb,ocn SobogoL 3o96 6ug,38r[En. irrb.U-f,"*[jS;JA* O,.r'6,g"fl
{9) -g-6'A,Uiq}ocDDo fr06r3'oq6gi5oq,o, o6 o6oL 3o,Xt6oL 0o96 oi;aggqn ,,0,;,r4.;,LooilcnL. 6ooqrgS'co8oL Olqn, 6ar86q,og (?) god,Bpq,Jol 6o6olroiO]a3a-". JO"_
Eogop6,uq ?,god,q'gUu oSob qu0g,3og6ibqg, dltolA (ft) g" 

-(tf) 
g*iagr"ggga,rol

a"siU{ea0U'q'o,,gu6p'q'o" Locnbodl.r 6oop6r5'ca[Xtbo g6or}SSnolL' 6oq,o "dn 
nit-

0nooJ0,



580 <n, q,o56ogo

, rLqj'8,g oL .r6ciL, r6er8 og6c.rqo'5'o8og,6o ibouotq36o tdrob ,6odr,qo, o6{trgbobl.r

!:rbrt", O"o ,3cr56g,6,,,,,,,,,,,,,,,6drot]o, qo (q,gq'oLb8gbo f,yqo,L a.q,X,j.Cq,jaoL 3.o1698-g6o9oo) lt-Jt'u%qa6o thccbn. -bqg'e"oc13oL 3coggoq3"ge6Jt ,q"- txuraoao"trq
("-1.' Lo'qoeg 'q$cnSoec,brgrq'oo [roob,g6o fusbobq,gdr<'r ?6oL uolrrlcfux, aro3or.r
3b6o3 ;Loolbu6o LuLo%q36o ?6o1.,Lob.jg qo8o;oqgbgq,ou SarEgCEOi"(j"Ut.
?6oL ruotrjp [2]. ,:3g3o6oq,, SuLoglro qru 3og&rL ?ca6dr 6Xa,:6ar6gaJ" C;rl;_69 Lb3ooboLst, EubcrL goggsolL J6cogg,Lo'L o6'6g6lLogdro'bo%x ql8-d"q3[no, 

"13-
Cq,ilbo ,gboqro" [.'otboL ,Loc'lbc'rt' 3o1,p3o qo ?6,trobo3otr"q, /{" 3coggogogS6olr

:qfoep,O. 
b$3s5'oo6ue, 3cag63gq'o 69BJgr6lgp6Uqn rtrib3oorbol-,,:rt 

"eSU64"--..bo6pq'o ,obc"rgo633oL .ic.rggogoXS6ou LoqoqX qr,:Oo3opgbpqoo odruL6o6orn6u_
'60qn SoLoL go69Sot 

.6oggo[og56orb 
iLo,qo.qrg%g qo ,]o6ojoor. .drngg, a*C,go-

OlC6g"tr, f:Arf" CBCJOo_ 3o oo3oU 3;b6o3 poS,qnqgbgq,no ,8ut n3Ji Ie"A'tg
.6o.r$o6eiL 'Uo.orbcn qo $Xi6o, gg,5'c.r8g5'c'rgc'r,go'p6o or3oqttr;%6oLroo go8u6c.rg6bnl
q,oo 3og6oL ,(;boqro" l-'ob,orL ,Loorbo Bo3o3,oq'coor SuLo3oL 3og6 .boorbco5"a6rA.-
boo 6o690gq'o 615g65ooL 6oEgoLop, bc'rq'co UACq'o qu6iu66g5o g"%n3gdrn
,BC_.rOo,_ 6rn33 q'og 66 5,6o36o6cnborL 56t1rr6.boo PoSoro$6gbo, 3o3ogg619,S1,1o,-,"a
g3o5'0,r.,3 5'3 qfu
Lojo6o3gq'ob Lb6 39g5'o56gbooo o3opgSoo

g. 99q'p3odoU tiobgq'oboU Lo0oo
SgjoSo3oli o5L6o6p6o 

(?30o3opo 3.7.1981)

PA3PADOT'KA Z OEO|AUIEHI4E MECTOPOXNEHl1lN

O. A. JIAHT{ABA

OE OAHOM CNOCOEE 9KCNEPI4MEHTAJIbHOTO
O II P EA E JI EHVlfl H E C TAU I4 O I.IA P H bI X KO 9 O O I4 U 14 E HTO B
TEUIO- 14 MACCOOEMEHA B KAIITATAJIbHbIX |OPHbIX

BbiPAEOTKAX
Pe.sn!,re

flpeg,rox<eHbr aLraJrLrB rIporeKaHLIs reflJlo- lt tvraccoo6MeHHbrx lpoqec-
coB B TpexKoN,rnogeuruor? cncreMe <<ropuufi MaccLIB - [IaxrHafl sbaa -pyAnnunuft Bo3Ayx>> rz Qopviy,ru AJrs oKcnepuMeHraJrbuofo olpeAeJreHr.rs
HecraqvoHapuux rxoaQQnrIHeHToB Ten,ro- u uaccoo6lreHa.

EXPLOITATION OF DEPOSITS AND CONCENTRATION

O. A. LANCHAVA

ON ONE TECHNIQUE OF EXPERIMENTAL DETERMINATION OF
THE HEAT MASS EXCHANGE NONSTATIONARY COEFFICIENTS

IN PERMANENT WORKINGS

Summary
An analysis has been made of the course of the heat and mass exchange

processes in the three-component system: rock mass, mine water, mine air,
and formulae for the experimental determination of the heat and mass

exchange nonstationary coefficient are proposed.
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