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I

Beedeu aoewil xpumepufi nodo6ut, c nowoult ro Komo-
p o eo o6e c nevue ae m cn y d o 6 c me o p acve ma G3auJno cct3 aH-
Hb,x nomoKo8 menna u .twaccbt, a maKJrce npuvuH ux
so3HuKHoseHun e eude zpaduenmoe mervnepamypbt u
nomeHquara ilacconepeHoca, qmo nodmeepucdeto Hg
ocH06e a$arusa KnaccuqecKux npuilepos meprtoq7-
poduuatvuxu.

flpn nenralxqalr rroA3eMHbrx coopyxeHuit ua pazgete
cr.rcreMrr <ropurrfi Maccr{B - BeHTrrJurrl[ounrrfi rroror>) co
cropoHbr ABr,Drgqeil cpe4u o6piuyrorcs iupoAr,rHaunvecrurfi ,

rennosofi H Maccosrrfi lorpaHr,rrlHbre cno[. OvenugHo, uro
CyUeCTBOBaHLIe €DpoAIIHaMIIqecKOIO [orpaHI,ItIHOIo CjIO{ B

ycnoBr{rrx ropHoro Maccr{Ba lrcKJrroqeHo, a oxnaxqeHHErfi !r
ocyureHHaf 3oHbr B MaccvBe nopoA, KaK I,r ce3oHHbre
ypaBHr,rBarcque o6oro.rK[, Mo)r(Ho paccMa,rprrBarb KaK rro-
rpaHr,rqHbre clou, o6paroBaHrte vr HaparquBaHr{e Koropbrx
flpoucxoAr.rT B TerreHI,Ie Bcero cpoKa cyulecTBoBaHr.r.s
coopy)Keu[f,. HecraquoHapHocrb nporeKaroulr4x cJro)KHbrx

rennoQuau.recKr,rx [poqeccoB B noA3eMHbrx coopyxeHrrrD(
o6ycrouena HeyKJroHHbrM HaparrllrBaHneM Tontqr,rubl 3TLrx

cJIoeB B Maccflse. Orl{eqeHHbre npoqeccbr MoxHo rpaKToBarb
KaK HaJIO)KeHr,re rpaAIreHToB TeM[eparypbl r.r rroTeHIIt4€Ina

Macco[epeHoca, Bbr3BlBaroulee Bo3Hr,rKHoBeune y6rnarorunx
Bo BpeMeHr,r [oroKoB Telrna r{ Maccbr. B npoqeccax reruo- !I
Macco[epHoca Ha6nrc4aerc{ [oAo6ue, T.K. Hocr,rremMr.I
Maccbr H SHeprI,IIlI {BJUrroTcr oAHr.r u Te r(e 3neMeHTapHbIe
qacf'lrr\T-T- aroMbr, MoJIeKyJrbr, cro6o4Hue gneKTpoHbr, lroHbr.
llpo6neua orleHKr,r grro( lpoqeccoB 3aK;rroqaercr B ToM, rrro
MaKpocKo[lrqecKoe uporBJreHLIe ABr,DKeHIrr 3JreMeHTapHbtX
qacrurl Mox(er 6uru otpaxeHo B Br,rAe Bo3HLIKHoBeHr.rt

fpaAr,reHToB TeM[eparypbr r,r [oTeHur.rana MacconepeHoca,
fparqr.reHToB TeM[epaTypbr r.r KoHrleHTpaqur,r BerrlecrBa r.r T.I, c
4ocraro'ruoi AocroBepHocrbro Mo)r(Ho cAenarb B6rBoA o roM,
qro MHoroo6pazue MaKpocKorrllqecKoro nporBJreHuf,
lpoueccoB, o6yclonnurarcul[x Maccoo6MeH, 3Haqr.rreJrbHo

OCIIO)KIUI9T ITICCJIO,IIOBaHI{lI 3TIIX B3aItMOCg.SgaHHrrX tBIeHUil.
Kax r.rgsectHo, o6uen uaccofi u enepruefi Bo3Mox(eH Mexqy
ra3aMH, xr,r,qKocTrMr,r r,r TBepAbIMr.r TeJraM[ B pa3nr,rqHbrx

rou6ruaqnax.
flpr,r conpnrocHoBeHzr.r AByx ren c pa3n[irHbrMr.r

TeM[epaTypaMvr, vr3-3a cToJrKHoBeHr,UI qacTlrrl [polrcxoAl,IT
BbIpaBHLIBaHWe WX 3Heprntr, rrTO MaKpOCKorII,IqecKLI
npo.rrBJrrercr B nepepac[peAeneHr{r,r reMneparypbr. Taruv
o6pasolr, eneprru Bcex SJreMeHTapHbrx qacrr.rU nporBJrf,erct
B Bu.qe reMfleparyplr, Korop€u r.r3Menlrercf, no o6e cropoHbr
or [oBeprurocTr,r pa3Aena.

Tonulusa X, o6tacru c Bo3MyrrIeHHo[ reruueparypofi
HapacTaeT uo 3aKoHy

X,- 4ar '

f0 bJAOn !J'66Jgn, M ltlz. m01

rye a - TeM[eparypo[poBoAHocTb cpeAbr, rroKzBbrBarculat
cnoco6uocrb cpeAbr pear'lrpoBarb r,r3MeHeHr,reM cBoefi
TeM[epaTypbr Ha no:4eftcrat,re uMrryJrbca reruonofi eneprun
(raxxe uoxer 6rrrr uHTeplperr{poBaHa KaK KogQQr,rqllenr

araQQyeur,r zunynrca) u2lc;.6 - BpeM.s, c; - - 3HaK
IIpOlOpqI{OHilJIbHoCTLI.

Kar otMe.ranocb Bblrue, TeKyrrilf, cpeAa xapaKrepr43yerc.g

tt3poAuHaMHqecKr.lM norpaHr,rqH6lM cJroeM, rolllJd.uwa ft ,
KOTOpOTO HapaCTaeT no 3aKoHy

x,-Jw, Q)
rAe y - Kr4 HeMarr,rqecKiur Br3Kocrb cpeAbl, rroKa3brBaroilItul

cnoco6Hocrr cpeAbl orBerrarb Ha not4eficrnne HMnynbca
Kr,rHerrrqecKoit enepruu nzMeHeHr,reM cKopocrr.r BHyrpu ce6x
( rarxe Mo)KHo r,rHTeprrperr.rpoBarr rax xooSQlruHeHT

au<DQyszu zvuynrca), u2lc.
Tonqzna a:poAvHaMuqecKofo [orpaHrrrrHoro cJror, B

3aBI,ICI,IMOCTn OT CKOpOCTII IOTOKa II KLIHeMaTI,{qe CrOi
B.f,3KOCTH, BapBHpyeT B Ar,rala3oHe oT coTBIX Ao Tbrc.rrrrHbrx

uacref rugpaBnr{qecKoro AnaMsrpa Bbrpa6mxr.r. Peuraroulee
3HaqeH[e oror napaMerp npuo6peraer flpu oflpeAeneurlu
Ar.rHaMr.rqecKoro cortporr,rBreHrrr, Koropoe o6parHo
rrporropqtroHalbHo Kpr.rrepr.rrc Pefrnolr4ca, roroprrfi
flBrnerce. repeofi oco6ofi rona6uHarllreft Snsuvecroro (Z),
reoMerpuqecroro (Dr) lr Kr.rHeMarr{lrecKoro (v ) naparrlerpon

(3)

- rngpannuvecrufi
A[aMe'rp, M.

C uouorqrrc aHaJrorr,ru Bo3Moxno ycraHoBneHr.re
Karle crBeHHbIX L( KoJIIrqe crBeHHblx coorHolrleHl{il lrexay
pa3nnqHbrMr{ napaMerp alaw fi (pnrccnponaHr.re rpyA-
HOyCTaHOBJTT{MaeMbrX BeJrI,(qr,rH cpaBHr,rTelbHo lpocTbrMr.r
MeroAaMLI. ?I: Qopuyn (l), (2) Br.rAHo, r{ro a3po-
AuHaMrrqecK[il r.r rennosofi uorpanuvHbre cJron onI,IcbI-
BaIOTCf, MaTeMaTLIqeCKLI aHaJIOf I{qHbIMI,I ypaBHeHI4EMI,M

[oDToMy, B onpeAeneHHsrx ycJroBr.rrx, co6ltogaercr aHarrorus
Me)KIy oTI{Mr,r flpoqeccaMn. flpn o4uHaroBbrx rpaHr{qHbrx

n-.-v - tycJroBuf,x w ff = j= I ,rroJu reMfieparypbrHcr(opocrefi
a

tIoAo6HbI, roeQ<[nqnenrbr rerrnoorAa'tu d rr rpetva cf
npofiopqnoHzrnbHbr Apyr Apyry K Mex4y Hr.rMu co6nro4aerca

d cr
ariarrorns. Pefinonr4ca v- =; tl]. Ileear qacrr aroro

paBeHcrBa rpaAr,rrlnoHHo HaitbrBaercr Kplrrepr{eM CrenroHa

st=-!-
v"o

Re = YDo
v'

rAe Z - cropocrb rroroKa u/c, Do

NPENCTARIIEHO NPO@. III.II. OHI4AIII,I

(l)
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Heo6xo4nrrao orMerI,ITb, vro grn flpoqeccbl aHanornqHbl
ToJrr,Ko e ror i o6reMe, Koropbrfi onpeAenrercx Qoprtrynauu
(l) u (2). kaqecrseHHHr',rH csoficrsaMr.r, Koropbre o6yc-
JIOBJI}IBAIOI OTJII,IIII,IE 3T}IX IIPOqCCCOB, 

'BII'IOTC' 
C OAHOT

cTOpoHbI TJ[JIoeMKoCTb LI Te[nonpoBoAHocrb I,I c Apyrofi-
a3poAr.rHaMr,rqecroe (nuepulroHHoe) rpeur.re. Zs-:a aroro,
xpurepaft Pefinolrca c roeQQrqueHroM a BMecro y, He

I,IMeer npaKTr.rqecKyro qeHHocrb, T.K. orueveunuft rpvrepvv
noKa:lblBaer no4o6ne rto r{HepIII{oHHbrM cr.rJraM.

Tonulnuy norpaHr,rtrHoro cJror co cropoHbr MaccnBa

x^ J*
MoxHo Bbrpa3rrrb orHocuTeJrbHofi serrunHofi R, - & 

,

rle Ri? - 3KBrrBaJreuruuli pagzyc ceqeHnf, ropHofi Bbrpa-

)(u
6orxlr. Beruqugv Moxuo Ha3Barb otuocute.nrgofi- r(o
ronur,rHofi Te[noypaBHnsaroqefi o6oro'{Kh, a KBaApar
npanoii qacru sroft flponoprlr4rr rpaAr.rqr{oHHo Ha3brBaerct

, -lTr(pr.rMepxeM Oypre t o - i7, c rroMoulErc Koroporo Mo)r(-
t\0

HO OrIeHr.rTb roMoxpoHHocrb [poqeccon. Ilpnrrae.rareJrbHo,
trro B TeKyr{ux cpeAax cra6utuzaryut norpaHuqHoro cnot
npovcxoAnr 3uaqr.rrerbHo 6rrcrpee (^F.raat) lro cpaBHeuuro
c raronoil gar ropHoro Maccr.rBa (F;50).

Eonruroe gnaqeHue rrMeer ycraHoBJIeHIre 3HaKa [ponop-
ulroHiurbHocrr.r n Qopuyne (l), vro Bo3MoxHo c noMorrlbro
JroKanbHbrx [oroKoB flpolpaHrrrrHbD( cnoeo rnep4ofi u rexyvefr
cpeA Ha ocHoBe 3aKoHoB Hrrorosa-PnxMaHa r,r Oyple. 3arou

,\
q = d\t" -t,). (4)

rle q - noKalrbHat [noTHocTE Te[JroBoro noToKa Ha cTeHKe,

Br /u2 ; Q, - xoeQQnqneHr rerroorAaqn, Br(r,a2.K), roroprrfi
3ABr4Cr4T OT MHOrrrX napaMeTpoB, B ToM lrficne K oT

reMreparypHoro Harropa (,. -,"). oo"u*o 4nx ycronuft

noA3eMHbrx coopyxennfi 3aBr.rcr.rMocrbto d -(," -,")

oTpaxaroruero tu[roTe3y o cIrJIoIuHocTI.I cpeAbl LI 3aKoH

Oypre

g= -), grad t , (6)

tAe q - noKanbHat rlJlorHocrb rennoBoro noroxa r 3a4annoi

ToqKe B:agauurrfi MoMeHT BpeMeHn, Br/u2; fr - xooQ-

(puqueHr reunoflpoBoAHocrr.r ropHbrx [opoA, Br/(rra.rpaa);
grad I - cxopocrb r,r3MeHeHrur reMneparypbr MaccuBa rro Hop-

Manrr K loBepxHocrrr pa3Aela n aagaunofi ro.me, rpa4/ru.

Tarnlr o6pa:ou, ycnoBr,rr o[peAeneHr,rr [paKTnqecKrr
BaxHbIx napaMe'rpoB c noMolrlbro norpaHr{rlHblx cnoeB TBep-
goil r rexyvl,tx cpeA oqeBEAHbr, o.uHaKo uaurefi zaaaueir, n

6onrurefi creneHr,r, \Brsercs ycraHoBneHlle cBfl3vl MexAy
TennoBbrM H MaccoBbrM florpaHI,IrIHbIMH cJIotMLL

Ananorr.rqnrrMr.r, BbrpaxeHnrrun $opuylautr (1), (2),
3aKOHOMepHOCTVTflMIT XapaKTepH3yrorcr npoqecobr MaCCO-

nepeHoca r,r naaccoo6ueHa, Ho 3Aecb cloxnocrefi 6omrue.
3ro cs.tsaHo c paruoo6paslreM MaKpocKonzqecKoro nporB-
neHrrrr ABr,rx(eHr,Irl SJIeMeHTapHbIX qacTr4rl B Br{,qe noTeHrlr{arna

MaccoflepeHoca, KoHueHTpa\wltu T.A., n BcneAcTBHe 3Toro,
npor,r3BonbHoro roJrbKoBaHr.r.a ruaccoQusuqe cKnx cnoft crn,
vro nogpo6no paccMorpeno n [2]. Ilosrouy n nacrorrqefi
pa6ore lpr{Bo.urrcf, nzun ueo6xognMbre pa3brcHeHr,{f, .

Kax z s cnyqae reuonepeHoca, gr.rQr[yrzr oJreMeH-

TapHbrx qacrr,rq [poucxoArrr zg o6nacru c 6olrurefi roruleH-
tpaqnefi BeulecrBa v noroK HanpaBneH B cropouy uenrlrefi
KonrleHTpaunn. C o6eux cropoH or ycnoBnofi nooepxnocru
pa3Aena AByx cpeA, xapaKTeplr3yroul[xcfl pa3nnqHbrMr,r

KoHrleHTparluruu, o6pasyercr Bo3MyrrIeHHar o6lacrr,
KOTOpar HrBbrBaeTc{ KoHIIeHTparInoHHbIM [OrpaHutrHbrM

cJIoeM. Tonruvna Xo gro*cnor Hapacraer no 3aKoHy

Xo- ^/Dr , Q)

rge D - roeQQuqneur 4uS$yzuu, noKa3brBarculufi cuoco6-
Hocrb cpeAbr orBeqarb ra nor4eficrnile uMnynbca 3Heprur.r
I{3MeHeHHeM KoHrIeHTparIHrr BHyrpu ce6r (D rarcr(e Mo)KHo

rrHrepnperr,rpoBarb KaK KooQQnqnenr 4u$<[ysnu uunylrca),

u2/c. Xo corr3Mepr{Ma c X, 
^r"" 

ocg.flgaHacHefi.

3arou Hrrcrona-Puxruana

I = B(c. - c), (8)

npene6peraror; tr,t" -reMneparyparroBepxHocrr.rcreHKu T: ]^---lt"tHocrb 
roroKa Maccbl' rr/(r'12'c); c"' c - 6er-

HBo3Ayxacooraercrneuno,0c. 
pa3MepHLIe KoHIIeHTpaIIPII'I BelqecrBa Ha rpaHl'Iqe pa3Aena

lnr 6ecroneqHoro ropHoro MaccuBasaroH HrroroHa cpeAIrBoAnoftus cper; p -xooQQrquenrguQQyeuonnoro

-puxuanauueerBr.'I lraccoo6uena, rr/(u2.c).

-- / r 3axonOraxa
9=K,(to-t"i' (5) J=_DTgradC. (9)

rAe K" - roeQQuqueHr HecrarlrroHapgoro renroo6rraeua B rAe / - unoruocrb cpeAhr, xr/u3; grad C - cropocrr
pe3ynbrare o6pasonauur norpaHl,IqHoro cJror co cropoHbr rr3MeHeHHr 6e:pasrraepnofi rouqenrpaqr,ru 4uQ$yn.qupy-
ropHofo MaccaBa, Br/(ru'.rpa.q); t0 - ecrecrBeHHa.rr reM- Ioulefo BerrlecrBa rro HopMtur[ x ycnoenofi noBepxHocrr.r
nepar)?a ropHux nopog, 0C. pasgela, l/nr.

YctanosreHlle xoo$Suur,reHra HecraqrroHapHoro reuo- 3axonrr Hsroroua-PnxMaua n Oura Mo)KHo Bbrpa3rrrb
o6lrena Bo3MoxHo peIueHHeM 4uQQepenquaJrbHoro qepe3 pa3MepHbre KoHrIeHTparI[u c fioMorrlbro $opvynrr

at _^( E't I a, ) c=CT,rAe d -rrrorHocrlansQyHgupyrouefoBeure-
ypaBHeHnrr rennonpoBolHocrn 3, - "l a*, - R aR J 

,
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crBa, Kr/M3. B earcou cnyqae B uveer pasuepuocrr /c, a

[pll flocrorHcrBe rulorHocrll cpeAbl, T.e., / =const, B 3aKoHe

(Dara C 3aMeHrsrcr Ha C . 3aecr cJreAygT pa3nr,rqarb nJror-

Hocrr.r cpeAbr u anQ$yHgupyrcuero BerrlecrBa.

flpu rynenrm rparu,rerra( KorrqeHTpar-pil,r n Harrwr,4rrpa-

AI,IeHTa reMneparypbr, 6oree rroAar4xHbre MoneKynEr [epe-
xoAr:f B TerrJrbre, a MeHee [o4nr:rrHble - B xolo4nrre o6nacru,
B pe3yJrbTaTe Bo3Hr,rKaeT IIoToK n r,BMeHreTcf, KoHrleHTpargrr,
qro Ha3brBaercr eQt[errorvr Cope r{JrH repMoAr.rQQysuefi .

AHanotu.rHo, fipu HyJreBbrx rpaAr,reHTax reMfieparypbr rr

HaJMttuS fpaMel{Ta KoHIIeI{lpaqI{u, Bo3Hr,rKaeT Ao[roJrHr,rTerrb-

nrrfi reunosofi noror, roroprrfi Harsrnaercr eQr[errov,{ro-
Qypa. OrueqeHuhre rBJreHrr{ BrrepBbre na6nro4arucr n

r,rHeprHbD( ra3ax, KOTOpbre BuocJreAcTBl,M nomBeplpuncb Tax-

)Ke caMocTorTenbHbIMI,I 3Kc[epuMeHfiuIbHbIMI,I uccJle.qoBa-

nuxun K.nayr vry ca u B urs yyana.
flpn ruQQyH.qlapyrculux ra3ax B KarrecrBe ABrrxyuefi

cr.rnbr nprrMeHrIKtT IIapuHtrJIbHbIe \aBJIeHvt, a npI,I Macco-

o6uene Me)K,(y Sa:avu (rrepaax rroBepxHocrb- ra3 vrrvr

xr,rrKocrb, ra3-xugrocrr) nonb3ylorct xuMIrrIecKI,IM rloreH-
III{iuIoM. OcnosHrre 3aKoHbr HuoroHa=PnxMaua vr @nra n
xapaKTepl,r3yroque roeQQ[qrrenTbr coorBsrcrBeHHo Br.rAo-

I,I3MEIIfiIOTCf,.

TonuluHa X o- o6nauw, c Bo3MyuIeHHbrM uoreHrllriuloM

MaccouepeHoaa HapacTagr rro 3aKoHy

x,^- J;i , (10)

t\e a n - roeSQuqueur floreHrll{turonpoBoAHocrr.r Maccole-
peHoca, [oKzr3brBaroulufi cuoco6nocrb cpeArr r{3MeH{Tb tlo-
TeHrlr,rarr MacconepeHoca BFryrpu ce6x uo4 eogAeficrsuelr r,rM-

rryJrbca gHeprr,tlr (cxprnofi rerumn, rrlr6o rorutrecrBa ABTDKe-

Hp!s; a nTatone Mo)KHo r,rHTep[perr,rpoBarb KaK Ko3$Qnquenr

ara$$ysr,rra rarr,r rrymrca, uz / c. X o ^ 
covrsv,epwvra c f u lr recHo

/\1

Q^ = K,^(@o -o"), el2)

rAe q. - noKaJrbHrur flrrorHocrb rroroKa Maccu, rr/(u2.c); @. ,

@", @o - coorBercrBeHHo, rroreHur{arr Maccoflepenoca

creHKr,r Bbrpa6orrur, nos.qyruHofi crpyu u ropHoro Maccr.rBa B

6ecroneqHocru, rr{xclrvonb; am, K- - coornercrBeHHo

roeQQnquenr MaccoorAaqu r.r roe$r[r.rqueHT HecrarrrroHap-
Horo Maccoo6uena (t.e. xoeQQuqueHT MaccoorAaqu c

) {gTOM npOsOAf,ulefi CnOCO6UOCTI,I qaCTI,I MaCCI{Ba, 3aXJrIO-

qeHHofo B rrPeAenax ufipr{Hbl florpanl,ItlHoro croa),
rr. xrraonr/(rr{x. rnr2. c ).

3aron JIHKosa

q^ = -)".grad Q, (13)

rge )". - r<oeQrpnqneHT Macco[poBoAuocrl4 ropHofi nopo-

4u, u.xuonr/(r!xr.u.c).

t2 bJAOn fi'6dJgn. M l(121. ZM

OcHosHoe ypaBHeHr,re Macco[poBoAHocrI,I Jlrrrona
6azvtpy ercl ra fl{rlore3e Hzlfi]crr,ur cIUIoBoro rIorgHIII4zIJrbHorlo

rroJur B nopoBoM rrpocrpaHcrBe KanrflnrpHo-[opLtcTofo Te-

Jra, a TaKXe Ha ILIIIOT93e O 3aBI,ICIIMOCTI,I Bergopa nOTOKa

Maccbr oT lpaAr.rerrra noreHrlr,rilna Macco[epeHoca.
O6parnrr,r BHr,IMaHr{e, qro .Illcrbrfi rerrJloflepeHoc r,rMeer

Mecro roJrEKo B crrJIoruHEIx cpeAax, a qucrbrfi I\aaccouepeHoc

(c oupegenennofi ycnoeHocrrrc) ocyuecrsn-fiErc.f, 6orlrrue s
)rq,rAKocrrx r,r B ra3ix. B nepnou cnlqae MexaHrr3MoM [epe-
Hoca.rrBJurercr KoHAyKTI[r ( xaorr.rqecKoe ABr.DKeHr{e 3JreMeH-

TapHbrx qacrurl), a Bo bTopoM cJrf{ae B crrry rarcKe Bcryrraer
MaKpocKonlr.recr[fi MexaHlr3M- KoHBeKrIHr. flpn uacco-
rrepeHoce B Kaur{JulqpHo-[oplrcrbx crpyrcypax Eropofi uexa-
Hr,r3M orcyrcrByer, a B rroJre cop6qnonnrrx cr.rJr MoJreKyJrbr

cop6ara norryrritror Ao[onHr,rre6nuft gtteprer11.{eoKflfi cra-
.ror. lloorolry uu 6olee cKJroHHbr Macco[epeHoc B x!IA-
KOCTr,r.f,X U rZI3a)( Htr3brBaTb BbrpaBHr,rBaHr.reM KOHqeHTpaU[[,

B OTJII,IIIHI,T OT MACCONEPEHOCA B KAI!{JIJUIPHO-IOPICTbIX TE-

nax. Bnorue oco3HaeM, qro B pe3ylETare ABHxeHHt xr.rA-

rocrefi r4 ra3oB n rpy6ax u o6uesa sHeprr,refi, Ha creHKax
voryr 6rrrr orJro)r(eHbr, nr.r6o yneceHrr BelrlecrBa (ruapo-
TepMor,BoJrrqrur, upoAyrcrbr Koppo3r.rr r{ T.4.), c uapyurerueu
ycnonnfi rennoo6ruena n rlrgpoAr,IHitMHKIr, Ho Bce xe, oKoJIo

rloBepxHocrr,r cflfiorrrHbrx cpeA, MbI cKJIoHHbI Ha3bIBaTb 3TI{

lpoqeccEr BbrpaBHrrBaHrreM KoHrIeHTpawv, a He Macco-

o6uenolr, n uaccoo6veH paccMarpl{BaeM c rovKn 3peHr,ur

o 6pasonanu fl. w Hapalo\r4B aHI,I.f, [orpaHr,rrrHoro Bo3 My-
rueHHoro cJro.rr e copGnre. llorrorvry r<oeQQuqraern D s 6oru-
urefi creuenn rroKa3brBasr uepepac[peAeJreHr,re I{ BbIpaBHI{-

BaHr,re KoHrleHTpaquu, qeM HapauluBaHute u o6pasoeanne
[orpaHnqHbrx cJroeB, lrro \pafrue rpyluo npocJle)Is,IBaerct B

cJryqae rrraccoo6uena Me)Kry AByMrr ra3aMr,r.

llpr coeuecrHoM TerrJroMaccoo6MeHe MexAy 6ecro-
HeqHbrM ropHbrM Maccr,rBoM r.r BeHTr,rJrrquonnofi ctpyefi na

floBepxHocrr.r p:BAeJra c o6eux cropoH o6pasyrcrcr norpa-

HuqHhIe aJror,r c roJ[qr{HaMH Xa vr /o^. B nacro.f,uleft

pa6ore, KaK y)Ke orMeqaJrocb, Bce BHLTMaHI,Ie cocpeAora-
rruBaercr Ha o6pasonaHnu n HapacraHI{I,I grllx cJIoeB co cro-
poHbr MaccrrBa r,r crpyll cqllTaerct o4Horvrepnoil. Cre4ona-
TeJrbHo, He peruarorcr ypaBrleHr.rr Hasre-Crorca NI,l c'rpyr4

lr llpr,rMeHf,rorcr rosQrpnqrreHTbr A v An, B Koropblx

orpar(eHo BrrrcflHve a3poAr,rHaMr{Ku ctpyvt vepes rcpr,rreptlft

PefiHonracaRe.

3auernvr, qro B Haqare [poqeccoB, npv T - 0,

K, = d ^ K,^ = Gr- frpu T >0, o6paryrorct florpa-

HHTIHbI9 CJIOII u HapaqI,IBaIOTCf, I{X IIIHpI,IHSI Xo, Xam w

TerrJroMaccolepeAaqa npoucxoAr{T !r3 ace 6onee rly6unurtx

cJroeB Maccr{Ba,qepe3 Totrluunrt X o E X an w co1ttrcAarcTcf,

ycnoBrrr K" 1& , K^ 1a.^, CnegonareJlbHo, c reqe-

HI,IeM BpeMeHr.I yMeHbluarcTct JIOK€IjIbH6I€ IIIOTHOCTLI TelJIa

u Maccbl IB-3a yBe[r.FreHlarr ToJIITI]IH [orpaHlttlHhrx cJIoeB,

BbrpuDKeHHbrx Qopuynanrn Hrrotoua-PuxMana, r.e. q - Xo,



en,- X o^. Ytr,teHrruenne noK€Inbnoft IuIorHocrLI 3TI,tx noroKoB

flpocne)ru{BaeTc.rr raK)Ke rI3 ypaBHeHr.ril @ypre n llhrKoBa,

oco6eHHo, floc]re I4x [peAcTaBJreHr.tt B cneAyIoueM BLI-

\ei q = -acy\grad t, Q^ = -ancmy\grad @ , rge c, c^-

cooTBercTBeHHo Ko3QQr.rryreHTbr rerrJroeMKocrll r{ r{3orepMn-
qecKoft MaccoeMKocrr.r ropHhrx flopoA, .{xc/(rr.K), KMonb/

x,{x. Taxlrv o6paeou, g-n-a noKaJrbHblx lulqrHocrefi rroroKoB

Terrlarl Maccrr coorBsrcrBeHHo r,{MeeM q - -a gradt u qm -

-a^grad @.

LIe Qopuyn (l), (2), (6) u (9) Br.qHo, r{ro KoeQQuuuenru

V , a, D, a^ r,rMeror rox.qecrBeunyrc pa3MepHocrs u2/c.

Anaroru-s Mexqqy roeQ<[nqr,renraMw V , a, D ua3slayrefl
rpofuoft aHanorveil. Anarorurc c [oAxrrotrenueM Ko3!D-

Qwrueura a 
^Ha:oeerrt 

rpoilHofi aHaJrorr{efi c rutrocona.

Asanorus Me)K,qy grlrMr{ flpoqeccaMr,r orKpbrBaer Bo3-

MOXHOCTb [3yqeHr,rrr oAHoro npouecca c noMorrlbro Ap]Toro
u pacflpo crp aHeHI,r[ KoJrr{qe crB eHHbrx 3 aBucr{vro cref.
3averuv, rrro 3To 6yAer upocreiuneit MareMaruqecKofi
MoAenbro, s roropofr 3a ocHoBy fip]rHf,Ta He Qr,r3r.r.recKaf,
cyrrlHocrb r.n,ter^uit, a MareMar[qecK€ur roxAecrBenHocrb
o wrcar^vr . Cne4on arelrHo, pelueHr.rr coorBercrBy roulrrx
ypaaHeur.rfi 6ygyr corna4arb [o Qoprue rplr oAr.rHaKoBbrx

rpaHz qnbrx yclroBr,rrx. Pagt*t'ttts. B perueHr,rrx 6y.qyt
o6ycroueHrr r{HcJreHHbrMr,r 3HaqeHr,rrMr,r roe$Suqneuroe

Vra,Dra^.
Ornaeruv, rrro Ar{ B3arrMHoro pac[pocrpaHeHr,rfl

pe3yJlbr€IroB, BDKHoe 3HaqeHIle uueror 6e3pruMepHble coor-
HorueHI,rJI 3Tlrx roeQQuqueHToB, Koropble Ha3rlBaorcf, Kpr4-

Tepr,rf,Mr,r [oAo6m. Eespa:nepHbre Ber[qr,rHhr r,rMeror crre.qy-

rculrre Ha3BaHvs.: V la = Pr - rpureplrfi lIpas4rns.,V I

D : Sc :Pr 
o - rpnrepufi IIlrr,rngra, rnnr.r 4r.rrp<|y:uonnrrf

xpnrepr.rfi llpangrna, D /a= Le - 4r.rQQysr.ronnrrfi rpurepufi
llrronca. Cnuuercu, [oAo6ubre P4 Pro Le tl T.A., a raK)Ke

6erparnaepHrre KoMrrleKcbr, Koropbre 6yAyr paccuorpeHbr
Hr,DKe, rBJrf,rc)rc.a Qyn4arraeHT€urbubrMlr Arrr lrccneAoBaH?rf,

Qnruvecrax xsneH[ft c fioMoulbro reopu n no4o6u-r.
BeeAev HoBbre rcpr,rrepnu: uaccoo6uennrrfi rpurepnfi

Jlrror.rca, t,t.lru Maccoo6uensrrft rpureplrfi Jlrrrosa ll
naccoo6ueHHrrfi rpr.rreprfr llpangrnx, Korophre coorBer-
crBeHHo paccqr.rrbrBarorcq no Qoprtlynanr

L", = Lu^ =!'-
a

Pr,=J-'
a.

(14)

(15)

Ouenu4Ho, uro P r/P r o= Le, P r,/ P r= Le,,. Kov6unaUr.1a

Re. Pr:Pe:VD o/a uazuoawctr KpLITepLIeM llexne xapaKre-
pwyer KoHBeKTr,rBHhrfi n uonerylxpnrrfi nepenoc rerura B

fioroKe u flBrrl.eres. troKa3areneM TeuroBoro noAo6uq Ant
Terg rux cpeA.

flepeuuureru yp aBlaelave. @) u (l I ) n cregyrcueM Br.r,{e

q = Q" - t") t R", Q, = (O" - O")1 ndn ,rre Ro=r/ a,

- BHeruHee TepMurrecKoe colpoTr{BneHr.re Te[noo6MeHa (B

oTJrr{q[e oT BHyTpe HHef o TepMr.Iqe cKoro coIIpoTIdBreIILrt

y I ) ); R,- - aHalouqHoe colporr.rBJreHr.re An.fl Macco-
/L^ t tv' 0m

o6Meua. B ernx Bbrpalr(eHrurx [pocJrexr4Baerc.f, aHaJror[t c

3aKoHoM Oua. llerro Br,rAerb, rrro 3Trr ypaBneHlrt ro)I(-

Ae crBeHHbr MareMarr,rqe cKoMy Bbrpax(eHr,rro 3aKoHa OMa

J: (U f U ) /R. OrMe.reHnar aHarrorlrrr rrrpoKo rrpr.rMeru{srcf,

B MoAenupoBanlr^la TeflJroMaccoo6uennrrx npoqeccoB c

rroMorubro 5neKTpr4qecKux RR u RC aHaroros.

.{nQQepeuqn€urbHbre ypaBHeHrrr coBMecrHo rpore-
Karcrqlx [poqeccoB Teruo- r,r Maccoo6MeHa HMeroT Br.rI

a@
?=a-/t@+a^6"/2t, (r-t)
ot

rAe KpoMe pacruuQponaHHblx BeJII,Ivr4H, t - Kplrrepul,r
(pasonoro [epexoAa B ropHoM MacrrBe, r - y4enl:uas.

gHTuurbrrr,u napoo6pasonaruu, rl/xr; d, - reprvrorpaAl{eHT-

uufi roe$Sr,rqxeur, rflx/(rrraoJrb.rpaA).

[la roraruraqulr BpeMeHr.r l,t [pocrpaHcrsa Heo6xo-

AI,IMLI HaqzubHble I'I rpaHI'ItIHbIe yCJIOBI'If,, KOTOpLIe 3aMH-

Karor peueHr{r 3Trrx ypaBHeHnfi. lpanurHrre ycnoBI,IrI noJry-
rIaIOTC.f, rIOlapHbIM COIOCTaBJIeHLIeM 3aKOHOB, BbIpaX(eHHbIX

Qoprr.rynaur.r (5), (6) u (I2), (13) n ruecre c HarrarrbHbrMll

y a n oBvrfi]t|'vr rtMeKrT Bu,4 :

x-g,R=Ro: t("0,0) =te, @1a0,6; =@6;

T>0, ft--: t1p,,) =t6, @1p,"; =@s; (19)

(18)

?) 0, R=Rr: -,1.fr +o(t* -t")+a-.(o- -@")= 0 ; (20)

^ao dt-r.-# -L^6"fr+a-(o- -@")=0. er)

Ypaenenrar (16), (17) sBrrr.rorcfl. MareMarr{qecKr,rMa

Bbrpax(eHr,r.rrMH 3aKoHoB coxpaHeHr,ur r,r noKrBbrBaroT Pacupo-
crpaHeHlre oosrvryrueHnfi B ropHoM Maccr,rBe, Bbr3BanHbrx

BJIn THLTeM 3Heprgrr.rqecKoro r.rMrryJlbca crpyr{. Cropocrr pac-
npocrpaHeHr,ir Bo3MyrrleHrrfi 3aeuclrr or roeQQuqaeuroa a
u a^. Hev BHlue qlrcJreHHbre 3HaqeHr,rr 3Tr,rx roeQQuuu-
eHTOB, npu UpOqUX paBHLIX yCJIOBI,I'X, TeM BT-rIrIe qI4CJIeHHOe

3HaqeHr,Ie KoopAI,IHarbr R, u upnror gHeprl{It I,I Maccrr
lpo[cxoAr4T r{s 6onee orgareHHbrx or rroBeprurocru pa3Aena

cJroeB fopHoro MaccHBa

flycrr oneparop Jlannacca t vs ypasneyuil (16) u (I7)

., d' la ^nMeer Br.I,q o = a*, 
* [ a* . Comacuo npawury Jlonrralx,

3aMeHuM npOLI3BOAHhIe OTHOIIeHI,IeM KOHeqHhD( BeJII{!II'H nO

A.Y Y
Qopuyne af - 

".flpu nocroxHcrBe rrepBbrx npor,r3BoAnbrx Bo BpeMeHn r,r

dt .) erc^ d@

- = azl-t -r 

--;- 
,dtcdT

(16)

, dtldt4=*, = const , BTopbre [porr3BoA-

l,JAOn !Jt66J10. M l(12. Zn1 13

rrpocrpaHcrBe, r.e. aof a\^=^" = const , dtf dc6=a = const

d@fd1n=a = const



Hbre 6yAyr d2@fdR' = 0, attfant = 0 A Wasuenue (16)

upr.rHnMaeT Br4,q

l4Jl = "fo*E+ l.,g*l+el?l*=*o I lR'l'.*.1 c ?1"-*o

Ynnoxenr.reu Ha T AAeJleHr.reM na /ot o6enx qacrefi

3TOrO BbIp:DKeH[rr noJlyllaeTct

A"t ar c_ A.@

- 
= ----;-TcT ta.'t\/*t R; c 4t \LL)

B npaaofi rtacrr,r Bhrpaxeruzs (22) [peAcraBleHbr ABe
6 e:p ar ru ep H ue B errlqr.rHhr, r<pur epuit <Dyp re u rpur ep nit
Kocconlr.{a

Ko=tt'/@.
cAt

Jlesar qac:rs ypaBHeHr,r;r (22) twmerct ornocurenrnofi
TeMneparypofi , rmopar oupeplerrl.erc . rr3 Brrpax{eHr.ur

a-t - t-t-: = tro -r = 

-. 
(,2A)a^t to - t"

Cornacso HaqiurbHhrM ycnonuav{18), (19) t:t' \pu
tr = 0,u t > 0, T. e. B Haqtule lpoqecca u e 6ecKoHe.Iuocu

t(*,r) = I . Kar uoxasanvrnarnwuccreAoBaHr,rr, npu Fo:50,y
3aBr.rcLIMOCTrr OT qUCneHHOTO 3HaqeHr4r KpnTepr.rr Eno, or-
MeqeHH€If, 6ecrone.ruocrb Bapbr.rpyer B [peAenax l5-65 rrl.

AHanoru.rHo, AJUI orHocr.rreJrbHoro floreHurrana Macco-
lepeHoca r.rMeeM

4@ ^. @-O,:=(Jrp,r= 
(25)A*@ @o -@,

Ovenugno, .rro @(n,") - I B Haqzure npoqecca l,r flptr

f,>0 B6ecroneqnocl.r.

llpr.r R:Ro, reMueparypa l,t noreHrluan Maccouepenoca
Ha pa34ene c[creMbr (crpyr-MaccnBD rBJuercr rpyHxqueil
TOnbKO BpeMeHr{, T.e.

^/\ -t =t6,,1= flr),6=6@,,\= fG), Q6)

r4e t, @ - oTHocr,rTeJrbHtur TeMnepaTypa u oTHocHTeJrbHhrr{

uoreHIIItiuI Macco[epeHoca, Koropble o6osHa.reHrr qeproq-

rofi cnepxy.
CaeAogareruHo, roetlQuquerrrbr Hecraqr,roHapHox) Terr-

Jro- I{ Maccoo6ueHa cB-f,3aHhl c orHocr.ITeJIbHbrMI,I noreH-
rlr,raJraMr.r nepeHoca uponopIIHoHaJIbHEIMH 3aBHcI4MocT{Mrr

K,-t1n,,), K--@@.,). Q7)
Ananorr.rquo, c rIpHMeHeHHeM IrpaBl{nd Jlorurutl., tts

ypaBHeHr,rr (17) u rpaHuqHoro ycnoBr.rf, (21) c yqeroM
HaqaJlHbrx ycronr,rfi , Bbrp€DKeHHbrx Qopr"rynarr,ru ( I 8), ( I 9),
nonyqaroTcr xaparcTeprr3ylorrlHe 3Tr{ nporleccbr Kpr,rTepr{rr

noAo6r,r-f,: Euo, uaccoo6vennoro Eno, Oypre r.r flocuoea,

Koropbre coorBercrBeHHo llMeror BuA Bi = aRol7;

Bi,=a^Rof )"^; Fo^=a.tf nto; Pni=6@/tf /@.
Vz ararnsa euut (20) roJryqaercr nossrfi

rpr.rrepufi. Coua opeMe, B 3roft (popuyne, vucna
pa3MepHbrx BeJrr,rqrlH, flepBr.rr{Hbrx pa3MepHocreir u 6ez-

t4 b,rAiln !!'66Jgn. M il12r. m04

pa3MepHbrx KoMrrleKcoB coorBercrBeHHo paBHbr 9, 5 u 4.
EespasuepuuMr{ BeJrnqnHaMr4 flBlurrorcfl. nosHfi rpurepHfi ,

6epa:ruepuax reMreparypa, rcpurepuu Eno, u llourona [2].
flocle nneceHl,t I KoHeqHbrx [po[opqlloHturbnbrx BeJruqtr:a c,

[p[MeHeHr.reM npaBr.ua Jlonnranr u yMHoxeHHJr Ha BeJrrr-

uuwy Rf M,t, $oprvryna (20) npr.rnuvavr aug

A-t aR u-rR A.@
__-:_ 

= 
_ f ___ll__:__.

4'lt- l'- l" -+t Q8)

roropufi upu R = Ro A Hecrro)r(Hbrx npeo6pa:onaHufi

rIpI,IHI,IMaer Bn{

/"t a Pn.

Q3) Eeeparnrepnaa BeJrr{quHa 6.u -r f a rc srofi <}opuynu.m-

JUT9TC.'{ HOBbTM KprlnepHeM r,r o6ogna.rzN4 ero vepes (fu, r.e.

La=6"a^rfa, l-& Qo)

rAe r - yAenrHiur 3HTulJrbrrr4r $aronoro nepexo4a, ,{Nclrr.
Honufi rpnrepufi npeAcraBrursr co6ofi cuHre3 Kpure-

puea Jlrrouca, KoccoBz.ra u flocHosa. C qenrro AoKa3a-
TeJIbCTBa OTMeqeHHOIO, paCCMOTpHM IJIOTHOCTI,I IIOTOKOB

Teilra v Maccbr Ha pa3Aene cucreMbl <ropnuft MaccIdB -
Bo3AyrrrHuur crpyr)) Ha ocHoBe 3aKoHoB Hrptona-PaxMaHa,
@ypre I,t Jlrxoga. llerro 3averr{Tb, qro grr{ lJrorHocrr.r

BLIA

a/,t = M^0, ,

a^/"@ = A;/^o@.

C yrvrona usnecrHbD( 3aBucr.uraocrefi uex.qy lrrornoqrbK),
Teflno- r,r vacco (pusuqecKr,rMr4 csofr craal{u Marepr,raJroB,

rrocJre HecJro)KHrrx npeo6pa3oBaHnfi, eru Qopuylrr
cooTBeTcTBeHHO rIpI4HHMarOT Br.r,q

(2e)

(31)

(32)

(33)

(34)

C noruoruuo t[opruryl (30), (33), (34), a rarorce Kpr{reprleB

Jlrronca, Kocconr,rva, flocnosa rl HoBoro Kprdrepl{rl oKoHtra-

TeJrbHo [onyqaerct
La = LeKoPn^. (3s)

Kpurepr,rfi flocHoBa cBr3brBaer o6beMHbre rroroKr,r rerura
r{ Maccbr r.r noK€r3brBaeT r.BMeHeHr{e rpaALIeHTa IIoTeHIII4aJra

MaccolepeHoca, Bbr3BaHHoe HUrr{qrIeM TeM[epaTypHo[o

lpaAneHTa. Kpurepr,rfi Koccos[qa [oKa3brBaer BJrruHr,re

3HepreTl,rqecKolo llMrryJrbca BeHTI,rJUrqI{oHHoro IIoToKa Ha

BJIaxHocrHoe cocrorHr{e fopHoro Maccr.rBa. B Aeficrsn-
TeJrbHocTI{, c yqeToM Bbrpa}r(eHru [pnpaueHr,rr Maccoco-

Aep)I(aHrrlr /U = c./@ Ko, [oKa3brBaer r.BMeHeHr{e 3Tofo

xapaKTepHcrurrecKofo rrapaMeTpa oAHofo r,r3 KoMloHeHToB

(ropHoro uaccnaa), B 3aBr.rcr,rMocrr{ or reMrreparypHofo

fpaAr.reHTa, Bo3Hr,IKrrrero vr3-34 BrvrslILr'i 3Heprerr,rqecKoN)

r.rMlyJrbca clpyu.
Hosbrfi rpurepufi cBf,3brBaer repMr.rqecKoe conpo-

TLIBJIeHue lf a c atatorwrubrM co[porl,rBJreHneM rlepeHoca

/,t
q = acy^ 

-.
'" /*t

/-@
A.n = AnCnY| 

-'



MaccEr B apeaJre a3poAvHaMr.rrrecKoro [ofpaHrrqHoro cJrof,,
T.e. cBr3brBaeT BHeurHr{e co[poTHBJIeHr,rr TerrJro- v Mac-
couepeHoca.

I{enecoo6parHo 3Aecb x(e rroKiuarb piBHr.rr{y Mex,qy Ho-
BbrM Kpr.rrepveM H Kprrrepneu Jlrrcuca. Kpurepufi Jlrrcnca
B 3aBlrcr,rMocrn or cnoficrB ropHofo Maccl,rBa, [oKa3brBaer
coorHoIIJeHHe MeXAy CKOpOCTTMU Hapau[BaH]ur pa3nurrHErx

lorpaH[r{H6lx cnoeB B Maccr,IBe. B 4efictnnrelruocrn, roeQ-

Qnqrlerr revfleparyponpoBognocru xapaKrepr.Byer r.rHep-

rrrroHHyrc cno co6Hocrr Maccr,rBa orBeqarb gHeprerllqecKo-

My I,rM[yJrECy CTpyr,r TeM[oM r,BMeHeHr,rrr TeM[epaTypbr BHyT-
pu ce6 ., B pe3ynbrar qero Bo3Hr.rKaer reMleparypHufi rpa-
4uenr. OrueveHHoe rronHocrbro pac[pocrpaHf,erc.rr Ha Ko3(b-

Quqzenr [oreHrlrrano[poBoAHocrr.r Macco[epeHo ca a n
Taruu o6pa3oM, Kpr{TeprreM Jluonca upu perxeHur,r

TepMoa3poAr{HaMr.{qecKr{x MHorolapaMeTpHbrx 3aAaq cTpyt
xapaKTepr,r3yercf, Jrurrrb Ko cBeHHo. Hosrrft xpur epuir,
He[ocpeAcTBeHHo [OKa3brBaeT TepMOZrspOAr.rHaMHKy CTpylr

vepesrostlQlrrltreHrbr d, 14 a,n.

B nro6ov crryqae roeQQlrqr,renrt;r a 14 an orrvrqarorct
Apyr or Apyra KaK MnHr.rMyM Ha 4na uopx4xa [3].
Cre4onarenrHo, Kpnrepr,tfi Ilsouca se u6xer paBHrrbct
eArrHr,rqe lr [o3ToMy Boflpoc yqera Aofloflnuremurx sQ$er-
ron Cope u [roQypa (xoropurran Jluxon npeue6peraer) upa
Le:Lu=1 [4] ocraercr HeperueHHbrM. lpa4uenr reMre-
parypbr no cyulecrBy BcerAa rropox/qasr Aononnurenrnrrfi
rroroK Maccbr, ra nao6opm, fpaAIreHT [orenrlnaJra Macco-
IrepeHoca BcerAa Bhr3brBaeT Bo3HL(KHOBeHr.Io TennOBOrO
loToKa, oAHaKO Ha IIparCTI4Ke BO3MO)KHbI Crry4IAn, KOrAa STHM

B3auMoBrrlrrrHr,reM Molr(Ho npene6pevr. OrveveHHoe ycra-
HaBJIrBaer Kprrrr{rrecKoe qllcJlo HoBoro \pr,rrepr{lr O m ] G = I .

Kpoue roro, [oJre3Hocrb HoBoro fpr{Tepr{f, TaKxe 3€rKrrro-

rraerct B ToM, rITo Kpr.rrepnanbHue wrcla Kqccoeuqa l,t floc-
HoBa flplr reruoQnrrvecrux pacrrerax HeBoBMox<rro B6IrIr{c-
nr.rrb aAeKBarHo. .{e.no B ToM, qro AorroJrHr,rreJlbHbrfi renno-
[epeHoc B Br.rAe eQQercra lroQypa n 6e:parrvepHoM Br{,qe

[oKa3brBaer xpurepuit Kocconnva, a AofloJlHl,(Tenunrfi
MacconepeHoc B BH.qe e$Qerra Cope- xpr.rrepnfi llocrosa.
Onpe4en.rrouque 3HatreHr,ur upr4parrleHll.a TeMrreparypbr r.r

loreHrlnaJra MacconepeHoc4 Heo6xogravue Arr BbrrrucreHrrr
3Tr.IX Kpr.rTeplzeB, B IIepBOM Upn6nrxeunr.r MoxHo Bhrpa3r,ITb

l,l. qJ56J3J

AbaJObCaOb JbJqO Jdfl'gCdflUAO
306nbd3ctsJ EJacaoactsob
oD6amJc6mcq0SJaoJJao

E;0o$.r5oqo.r Otgr3tSloL .rb.rq,o 36o$36oX3o, 6o0-
qot Lr&3sqXloo.r1; oEX6o q,r 8.rtoL 5.r3rqXlot, .r66Xor33

O.toro sq3d363qo d.rq3bot, $XAJX6.r$X6ot.r ql 3.rt.r-g.rq.r-
g$ot Jog366o.rryoL a6oCn356dot, tXqq3lot 3.rs53o6o?X-
Aot &rtrb06bN) 6"6SSC&" ra6c'eo5.raoAf6o lsls\36r"r
36ot orX60Xqo qr 3.rlr.r3.rqc$$olr So6.rqrolX8ot 0obXq3oor,
r6sg q.rLsbXoXd2qor orgr60cnr36oqo6r3o;ot ;qrto3216o
0rg.rq,oo3}oL $.rqotot t.rgXdpqtX.

qepe3 Hallopbl TeMrreparypbr r,r rroTeH\rLana cofJracHo
Bbrpa)r(eHrulM

/t = to - t"o; €6)

/@ = @o - @"p. (37)

rye tcp, @"0- cpeguts. TeMrreparypa u cpegvuir rroreHrlr,tzur

Macco[epeHoca cTpy[, KoTopbre f,BJrtloTc.f, r.rcKoMbrMI,I

BeJIIrqr,rHaMr.r. To'{Hoe orrpeAeneHlre grlrx upnparqeuufi
BcTpeqasrc.f, c Hepa3peur,rMbrMr,r TpyAHocTr.rrrMr,r r4 rroSToMy,

IIo BeJIIIIIIIHaU KO U Pn, HenOaUOXHO IpOBeCTI,I BbIqUC-

\envrfl, Ha ocHoBe npoeKTHblx AaHH6rx. Kar nngno lrs
pacqerHofi Qoprurynrr HoBbrfi rl{.Lfiepvir, 3Tr,rM HeAocrarKoM
He xapaKrepu3yeTcr.

MoxHo saKnroqr,rr6, rrro peIueHrlr 4lr$QepeHrlr,r€rJrbHbrx
ypanuenufi (16), (17) c co6rroAeHr,reM coorBercrByroult K

KpaeBblx ycnoBr.rfi tl c ytreroM ToJIrrIr,rH Te[noBoro u Mocc( r-

BorO nOrpaHLIqHbIx CnOeB B TOpHOM MaCCIIBe, MOX(HO UpeA-
craBlrrb B BH,{e QyurquonanbHofi 3aBr,rcnMocrr,r 6e3piBMep-

Hbrx Berrr{qr{H, i1no.,y= 7@o,ai,La),660.,1 = f(Fo^,Bi,.La), c

troMoulbro Koroprrx Bo3MoxeH pacqer roe$QuqueHron ue-

cralluoHapHoro re[Jro- r{ Maccoo6Me:aa K,=a.i,

K_ = a^@ , araKxe BeHTI,IJUIqI[r [oA3eMH6rx coopyxeHr,Ifi.

Cne4onarenrHo, rrpr,r noMolqn HoBoro Kprzreplrf, nposcnr-
rorcr rerrJro(puszvecxne flpoueccbr, fipoucxoA{rrl[e B

noA3eMHbrx coopyxeHr.rrx, yqeT KoTophrx Heo6xoAvM IIpII
perueHr{rr BoIIpocoB oIITHMaJTbHOTO IIpOeKTr.rpOBaHLIf, ,

cTpor,rTe[bcTBa !r 3KcruryaTall[r,r 3Tr,rx o6beKToB.
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O. LANCHAVA

THE NEW CRITERION OF SIMILARITY IN
TIIERMGAERODYNAMICS OF UNDERGROT]I\D
BUILDINGS

The new criterion of similarity is entered, with the

help of which it is possible to calculate interconnected flows

of heat and mass. Also it's possible to define reasons of
their occurrence as gradients of temperature and potential

of mass transferring. Above-mentioned are shown by

analyses of classical examples of thermo-aerodynamics.
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