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AspoauHaMHYecKoe B3auMo/leiicTBHEe KaNeJbHOM KUAKOCTH ¢ BEeHTUJISIIUOHHBIMU
CTPYSIMHU NIPH M0KAPaX B FTOPHBIX BHIPA0OTKAX

PazpaboTana Maremaruueckas MOJENb ad’pOJMHAMHYECKOTO B3aMMOJCWUCTBHS KaleJIbHOMH KHIKOCTH C
BEHTUJISIIIHOHHBIM OTOKOM IIPY aBTOMaTHYECKOM BKIIIOUEHHH YCTaHOBOK BOJSIHOTO MOXAPOTYIISHHS BIOJIb BBIPAOOTKH C
OTIpeNIeIEHHBIM IIIarOM JIPYT OT IPYyTa, 3aBHCAIINM OT MTOKapHOW Harpy3ku. Peammszarms pa3pabotanHO# Mozenn Ha OBM
MIO3BOJISIET MIPOTHO3MUPOBATH IOCIIEACTBHU, BEI3BAHHBIC BHE3AMHBIM BKIIFOUCHHEM YCTaHOBOK BOASHOTO MOXKapOTYLICHUS, U
3apaHee pa3paboTaTh MEPOIPUATHA IO YCTOWYMBOMY IPOBETPHBAHHUIO BBIPAOOTOK, OOOPYZOBAHHBIX JICHTOYHBIMH
KOHBeHepamH.

Kak orserymaniee BeIECTBO, BOAA SBISAETCS OCHOBHBIM CPEICTBOM TYIIEHUS IOA3EMHBIX
noxapoB. JlucneprupoBaHue WM TOHKOE M3MEIbYEHUE KMIKOCTEH (BOJbI) B OKpY)KalOLIeH cpele
(BEHTWJIALIMOHHOM TIOTOKE) TPUBOIUT K OOpPa30BaHHIO JHCIIEPCHOW cHcTeMbl. JlucneprupoBanue
XKHJIKOCTEH B razax (Bo3ayxe), 0ObIYHO Ha3blBaeMoe €lI€ paclblICHUEM, TpeOyeT 3aTparhl paboThl TEM
O0nblIei, yeM Bble TpeOyemas CTENEeHb H3MEJIbUEHHUs U IOBEPXHOCTHAs SHEpPrus Ha TpaHULe
U3MENbYaeMO JKHUIKOCTH C OKpysKaromien cpenoid. [Ipu nucneprupoBanuu KUIKOCTEH TypOyJIeHTHOE
(BUXpeBO€) nepeMeluBaHue Ul MOJyYeHHUs OJHOPOJHBIX CMecel, TeM 0osiee B HECKOJIbKUX MECTax
TFOpHOW BBIPAOOTKM, HE MOXKET HE IMPHUBECTH K HApPYLIEHUIO HUX BEHTWIALMOHHOrO pexuma. s
nosyyenus aucnepcHon cucremsl HUMUID/] «Pecnimparop» co3gal pacubUIMTENN BOJABI CO CTPYHHO-
LHEeHTPOOe)KHBIMU (hopcyHKaMu Tuna PB, koTopsle npeaHa3HayeHbl A KOMIIJIEKTOBAHUS YCTAHOBOK
BogsiHoro moxaporymenuss YBIIK-b wnun YBIIC [1]. [nsa nokanuzanuu U TyIIEHUS TOXKApOB B
BbIpabOTKaX, 0OOPYIOBAaHHBIX JIGHTOYHBIMM KOHBEilepamMH, YCTaHOBKH BOJSHOIO IOKapOTYIIEHUS
BKJIIOYAIOTCSl aBTOMATUYECKU MPH MOBBIILIEHUH TeMIIepaTypsl Ooiee 72 oc, 0o0pa3ysl BOASIHYIO 3aBECY.
Takas 3aBeca, Kak yka3blBaeTcsi B pabote [1], mepekpriBaeT Bc€ NMONEpEYHOE CEUEHUE BBIPAOOTKU Ha
IPOTSKECHUM HE MeHee 8 M. ABTOMaTH4YECKUE YCTAHOBKU BOASIHOTO IIOKAapPOTYLIEHUS PaCIIPEIEIISIFOTCS
BJIOJIb BBIPAOOTKM C OINpPEAENEHHBIM LIaroM Jpyr OT JApYyra, 3aBUCALIMM OT IOKapHOM Harpys3ku
(puc.1).

[TosiBneHne KHUJIKUX YacCTHIl B BEHTWJIALMOHHOM IIOTOKE NPUBOAUT K HEOOXOAUMOCTH
paccMOTpeHHsl JOBWKEHUs NByX(a3HOM cpenasl (Bo3AyX + >KuIkocTh). HamOosee cyiiecTBEeHHBIMU
0COOEHHOCTSIMH IPOLIECCOB, MPOUCXOIALINX B ABYX(a3HBIX Cpelax, cielyeT CUMTATh: a) TEeIJIOBOE U
MeXaHUYecKoe B3auMmojieiictBue (a3 Mexay coboi M C TBEPABIMU TIpaHULAMH (CTEHKaMHU
BBIPaOOTKH); 0) Hanmnuue (Ha3oBBIX MEPEXOJ0B KaK B OJIHY CTOPOHY (MCIapeHue), Tak U B APYTYIO
(konaeHcanust). Haubosee MHTEHCUBHO 3TU (PAKTOPHI MPOSBISIOTCA NMPH OONBLIMX TeMIepaTypax.
Crneunduueckoil 0COOEHHOCTBIO paccMaTpUBAaEMOIl Cpellbl SBISETCS TakXke W TOT (haKkT, YyTO €clu
KHUJKOCTb MOXKHO CUUTaThb HECKUMAEMOW, TO BO3AyX MpU OOJBIIMX TeMIlepaTypax M Iepenagax
JaBJIeHUH Bel€T cebsl Kak CoKuMaemas JKUIKOCTh. TakuMm o0pas3oM, (opMbl IBHXKEHHS JBYX(a3HbBIX
MOTOKOB 3HAUUTEIBHO MHOTOOOpa3Hee M 3aKOHbBI CYIIECTBOBAHHUS HAMHOTO CIIO)KHEE, 4yeM (OpMbI U
3aKOHBl THUIPO-a3POJAMHAMMKH OJHOPOIHBIX cped. IloaTomMy wMmeroabl 000OLIEHHOTO aHalIu3a
pe3yIbTaTOB TEOPETHUECKUX U SKCIIEPUMEHTAIbHBIX HCCIEIOBAHUN UMEIOT B 3TOM 00J1aCTH OTPOMHOE
3HaueHue. [Ipu u3yueHum 3THUX MpoIleccOB OYyJEeM OCHOBBIBATHCA HAa TEOPUHM TEUEHHS JIBYX(a3HBIX
Cpel KamneJabHOU U My3bIPbKOBOM CTPYKTYpHI B corutax U Tpybax [2 — 4]. [TockoiabKy uccnenoBanus [2
— 4] nTpoBOAMIUCH B OCHOBHOM IpPH PELIEHUH BOIPOCOB HCMAPEHMS KUIAKOCTH M KOHACHCALUU €€
napoB Ha Jiomarkax TypOHWH, pa3paOoTaHHas Teopusi TpeOyeT COOTBETCTBYIOIIMX YIPOIICHUH U
0pabOTOK, MOCIE Yero MOKET OBITh MCIOJB30BaHA JJISl U3YUEHHUS INPOLIECCOB a3pPOJMHAMUYECKOTO
B3aMMOJICHCTBHS KaleJIbHOM KUKOCTH ¢ BEHTUISILIMOHHBIM TOTOKOM.



V2

Puc.1. CxeMa HaKJIOHHOM BBIPAOOTKHU C BOCXOJSIINM ITIOTOKOM BO31yXa (V1) pU
paboTe yCTaHOBOK BOJSTHOI'O IIOXKAPOTYILEHHSI CO CKOPOCTBIO 110/1a4H BOJIBI V2

[Tpu pa3paboTke MaTeMaTH4ECKOW MOJAEIM NMPUMEM CIEAYIOLIUe AonylieHus: 1) Ha BXoae B
IPOM3BOJILHO OPUEHTUPOBAHHYIO BBIPAOOTKY BO3AYX IPEJCTABISAET COOOH OJHOPOIHYIO Cpeny, He
COJIEpKANIyI0 KaKuX-THOO J00aBOK;, 2) B CTPYIO BO31yXa, HMEIOMIETO JIO3BYKOBYIO CKOPOCTH,
BIIPBICKMBAIOTCSL € OOJIbIIIEH CKOPOCTBIO COHANPABICHO WJIM IPOTUBOHAIPABIEHO PAaCHbUIEHHBIE
CTPYH JKUAKOCTH; 3) Y4acTKU IEpEeMEIIMBaHUS CTPYyH BO3AyXa U JKUAKOCTH HUMEIOT PACUYETHYIO
OPOTSKEHHOCTh M HAXOJATCS Ha 3aJJaHHOM PAcCTOSIHMM JpYyr OT Apyra; 4) oOpa3zyromascs npu
nepeMeluBaHiM Cpejia SBIISETCS CMEChIO BO3JlyXa U Kallelb JKUIKOCTH (KOaryJsius U ApoOsieHue He
YUUTBIBAIOTCS); 5) Hecylasi HempepbiBHas (a3za — BO3JyX; AUCKpeTHas (aza — Kalid HeCKHMMAeMOn
KUJKOCTH, PAaBHOMEPHO pacHpellel€HHbIE B BEHTWIALMOHHOM IIOTOKE; 6) BsA3KHE A(PQEeKThl B
npefenax Kaxaod ((asbl HE YYMTBIBAIOTCS W paccMaTpUBAaeTCs TOJIBKO BsA3Koe MexdasHoe
B3aUMOJICUCTBUE; 7) MEXaHWYECKOE B3aUMOJCHCTBUE Kamelb KUIAKOCTH C BO3AYXOM CBOIUTCS K
ra3o/IMHaMUYeCKOMY COTPOTHUBIIEHUIO, BO3HUKAIOIIEMY IPU PACCOTIACOBAHUH BEKTOPOB CKOPOCTEM
nBKeHUs ¢a3; §) B o0meil moCTaHOBKE MOTOK HECTAlMOHAPHBIM M OAHOMEpHBIN, HampaBJIEHHBIN
BJI0JIb BBIPAOOTKH MPOU3BOJIBHOM JUIMHBI (puc.1).

Kak usBectHO [5,6], ypaBHEHHE HEPa3phIBHOCTH BEHTWISALIMOHHOTO NOTOKa B LIEJIOM (CMecH
BO3/1yXa C KalJsIMH KUJAKOCTH) MOXHO TIPEICTaBUTh B BUJIE

op Opv
—+—=—1,, 1
or b ? @

rac p—HJ'IOTHOCTI) CMECH, KF/M3; U —CKOpOCTh ITIOTOKA CMECH, M/C, |2 —IHOTEPHU MACChI XUJIKOCTHU

IpU CTOJIKHOBEHMM €€ Kamellb CO CTEeHKaMU BbIPAaOOTKM M OCEJAaHUU Ha IOYBE BHIPAOOTKU MOJ
JICHCTBHEM CHJI TPaBUTAIMH, Kr/(c*M°); T —BpeMs ¢ MOMEHTa BKIIOYECHHS YCTAHOBOK BOISIHOTO
MOKapOTYIIEHUs, C; X —KOOpPAMHATA B HAIIPABJIEHUH JIBH)KEHUS BEHTWISILIMOHHOTO MOTOKA, M.

[TockonbKy MOTOK COCTOUT U3 JIBYX (ha3: 1 — HempepbIBHOH (a3bl (BO3ayXa) U 2 — TUCKPETHON
¢da3pl (kamenb XUAKOCTU B IMOTOKE), TO Kaxaylo (a3sy MOXKHO paccMaTpuBaTh B OTAEIBHOCTH,
IIPUCBOMB BhIIIEYKa3aHHbBIE MHJIEKCHI TEM MTapaMeTpam, K ga3ze KOTOPHIX OHU OTHOCSTCS.



Kaxnas ¢aza B cedeHMH moToka OyIeT 3aHUMATh HEKOTOPYIO €r0 YacTh, KOTOPYIO Ha30BEM
yIETBHBIM CoJiepkaHueM (hasbl

& =S,1S, (2)

- L2
rjae S; —4acTb IUIOIIAU CeYeHUs BbIpaOOTKH, 3aHuMaemast | -it pasoii, m”.

Od4eBUIHO, B TypOYJICHTHOM BEHTHJISIIMOHHOM ITOTOKE, OTPAHHMYEHHOM CTCHKAMHU BBIPAOOTKH,
BUTAHHME Kallelb BOJBI B BO3AyXe OyAeT MyabCHpYyHOIMM. B pesynprare Kamiu OymyT QpoOuThCS,
CTAJIKUBATHCS APYT C IPYTOM U CO CTCHKAMU BBIPAOOTKH U OCTABAThCS HA HUX. JTO MPUBEIET K TOMY,
YTO TIO MEpe JBIDKEHUS Karelb BMECTE C BEHTHJIALMOHHBIM TIOTOKOM HX OyIeT ocTaBaThCs BCE
MEHBIIIE ¥ MEHBIIEC B pe3yJIbTaTe HE TOJIBKO MCIAPEHHUs, a U3-3a CTOJIKHOBEHUS Kareilb CO CTCHKaMHU.
[IpenmonoxumM, Kak ¥ BO BCEX Ipolieccax MaccooOMeHa [6], 94To M3MEHEHHUE KUIKON (a3bl BIOIH
BHIPAOOTKH MPONOPIMOHAIBFHO €€ MEepUMETPY M PAacXOJy JKUAKOCTH, MPOXOMIAIICH 4Yepe3 CedeHue
BBIPAOOTKH:

_ kcm]7

I, = S E2PrU;5 (3)

rac kﬁc‘) —KOS(i)(bI/II_[I/ICHT, XapaKTepmy}omHﬁ JacCTOTy CTOJIKHOBCHHS KaIl€Jib CO CTCHKAMU BLIpa6OTKI/I

Y TIOTE€PH TOJI ICUCTBUEM CHJI TPAaBUTAIMKU HA €€ mouBe; [/ —epuMeTp BBIPAaOOTKHU, M; S — IJIOMIA/h
MOTIEPEYHOTO CCUCHUS BHIPAOOTKH, M.

YpaBHenue Hepa3pbiBHOCTH (1) pacmagaercs Ha ABa YpaBHEHHSI JUIS KaXI0H (a3l U ¢ yIETOM
MOTEPh JKUJIKOCTH MPU CTOJIKHOBEHHH Kalellb CO CTEHKaMU BhIpaOOTKH (3) MMeeT BU/I:

08, P, n 08,10

ot ox
08,P, | 08,50, Kol
+ =——"—&,p,0 4
or ox S 220, (4)

Breném B paccmoTpenue maccoBbie cofiepkanus (a3 (Bo3myxa U KUIKOCTH) B €IMHHUIE 00bEMA
BBIPAGOTKH (KI/M°)

m =é&p0, M,=¢&,p0,

BrIpakasi COOTBETCTBYIOIIUE TTapaMeTPhl Ye€pe3 MacCOBBIe coaepkaHusl (a3, BMECTO YPaBHCHHN
(4) momyuum

om, N om,u, _o:

ot Ox

8:2 N amazu2 _ kcgn m,o, (5)
T X

N3  Btoporo ypaBHeHHs (5) ciemyer, 4TO Macca Kamelb JXUAKOCTH B TIOTOKE OyneT
YMEHBIIIATHCS ¥ TEPATHCS Ha CTEHKAX BBIPAOOTKH MPOIOPIMOHAIEHO MAaCCOBOMY PACXOY KUIKOCTH. .

VYpaBHEHHE ABWKEHUS BEHTHJISIIIHOHHOTO TIOTOKA B II€JIOM (CMECH BO3AyXa C KalulsiMHU
KUJKOCTH) B TIOJIE CUITBI TSKECTH MIPEICTaBUM B BUE [5,0]

ov ov oP )
— tuv—)=——-—gSsina—-F 6
p(aT v ax) 5. P9sina—F (6)



riae § — YCKOpeHHEe CBOOOJHOTO ITaJICHUS, M/c% o — yroJa HakJiOHa BBIPAOOTKH K TOPU3OHTY, Pal;
F, — cuuts Tpenns noroka o crenku BeipaboTky, ITa/M.

Qopmyna Ui ONpeAeNieHHS CUJ TPEHHS, BO3HUKAIONIMX B HEMpEpbIBHOM ¢aze mpu eé
CONPUKOCHOBEHHMHU CO CTEHKAMHU BBIPaOOTKH, C y4€TOM 3HaKa UMeeT BU [5]

Al
F = g 51p101|01| (7)

3nech A —KO>()PUIMEHT CONMPOTUBIIEHNS TPEHHS.
Bmecro ypaBHeHus (5) MOJy4yuM CHUCTEMY YpaBHEHUU ABIKEHHUS I ABYX (a3 ¢ yuéTrom ux
MEXaHUYECKOTr0 B3aUMOACHCTBUS [2] U MOTEpb HA TPEHUE:

oy, aul)__églp

&0y ( +U, -F —-F,;
or
ov ov og, P .

&, ( i +0, 2):_ i —&,p98INa+F, (8)
ot Oox ox

rae F, —cuna asponmnamuyeckoro B3aumozeiicTBus Mex 1y dasamu, Ia/m®,

OnpenenuM Crily a3pOAMHAMUYECKOTO B3aUMOICHCTBHS MexXay (azamu. B mexanuke TBEpIOTO
Tena cuia, JeHCTBYIOIas CO CTOPOHBI TOTOKA Ha TeJo, paBHa [5]

d? pv?

F=C,
N2

. " 3 2.
rae V —nekoropslit 066éM BbipaGoTky, M, [la*m”; C, —Ko3(QUIMEHT cOnpOTHBICHNS JBHKEHHUIO

Tena; dK —auaMerp Tena (Karik) ImapoBHIHOW ¢opmel, M. HcmomedyeM 3ty dopmyny mnpu

OTHOCHUTCIIBHOM JABUXKCHHWHU BCCX KaIICJIb JKUAKOCTHU, HAXOAAINIUXCA B CAUMHUILIC 00BEMa BI)Ipa6OTKI/I, nc
y‘léTOM 3HaKa MMoJIy4YumM

S, p1|Ul _Uz|(01 -v,)
Y 2

F,=C ) (9)

. 2
e S, —mIomans NOBEPXHOCTH BCEX Kallelb B HEKOTOPOM 00bEME KaHana, M*.
Tak kak 00bEMHOE cofiepKaHKUE KUAKOHN (Pa3bl MOXKHO MPEJCTABUTH B BUJIE

nzd?> /6
EZZT,

TO OTHOIICHHE TUIOLIA I MHJIEIEBOTO CEYCHUS Kallellb KUAKOCTH K HEKOTOPOMY 00BEMY BBIPAOOTKH
OyzeT paBHO

S, nm’/4 nmd’/6nxd’/4

— = = - =3¢,/2d,,

\Y \Y V. nm’/6

rae N —4ucino Kamnenb )KUAKOCTH B eIHHAIE 00bEMA.
B pesynbrare BMecto popmynsl (11) nmomydunm
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®opmyna (10) HaXOaUTCSA B MOJTHOM COOTBETCTBHH C (HhOPMYJIOH, MpUBEACHHOU B padote [2] ¢
yu€TOM 3HAKa HalpaBlIeHUs JEHCTBUS cuiibl comportuBieHus. M3 dopmynsr (10) cnemyer, yto
HauOoJIbIlIee BIMSHUEC HA BEHTWIAIMOHHBIA MOTOK OYAYT OKa3bIBaTh KAaIlIM MAaJiOTO JUAMETpa Ipu
BCTPEYHOM HUX JIBUKEHHUH, YTO OOBSICHICTCS YBEJIMYEHUEM UX KOJIUYECTBA, T.€. OOIICH IIOUaan Npu
TOM K€ 00BEMHOM COJIEPIKaHUU KaIleb B IIOTOKE.

[Toncrasmsis popmynst (7) u (10) B ypaBHeHus (8), OyneM uMeTh

o, ov, og,P 2,17 3Cx _
& o ( or + Ul )_ - o 8S 81:01”1|Ul| 4d, —=&,p,(v, —v, )|Ul - Uz| '
ov ov o, P 3C,
&, ( 2+ 2):_ : —&,p,9s8iNa+—¢&,p,(v, -0, |Ul Uz| (11)
or ox 4d,

HonyquHa;[ cucreMma ypaBHCHI/Iﬁ HCCKOJIBKO YIIpOomacTcCsa, €CJIM BBECTH B PACCMOTPCHHUEC, KaK U
paHec, MaCCOBBLIC COACPIKAHUA (1)213, B PE3YyJIbTATC 4Y€TO IMOJTYyYUM

m(801+u 801)__651P_/1_I'[mu|u|_3Cx 1 o )|U —u|'
Yor ax 85 M oad, 2
ov, ov, og,P i 3C. 1
m +0v =— -m X mm, (v, —v,)lv, —v 12
2( or 2 5x) o 4dk £.p, 1 2( 1 2)| 1 2| ( )

[Tpu nepexoAHbIX a3pOIMHAMUYECKHX MpoLieccax BO3AYyX CTAHOBUTCS CXKMMAeMbIM U BeIET ce0st
KaK MJleabHbIN a3, ypaBHEHNUE COCTOSIHUS KOTOPOIO IPEACTaBUM B BUAE [ 5]

P=pRT, (13)

rae P JIaBJI€HHE B IIPOU3BOJIBHON TOUKe BbIpaboTkH, [1a; R — yHuBepcanbHas ra3oBasi OCTOSHHAS,
IMa-M%/(xr'K); Tp — cpeHss TeMIepaTypa B MECTax YCTAHOBKH B BHIPaGOTKE BOISIHBIX 3aBec, K.
[ToncraBnss B ypaBHeHus (12) popmyny (13), Oyaem umersb

ov, ov, om, Al 3C, 1
m,(—+uo =—-RT ——mu, v, | ——= mm, (v, —v,)lv, —v,|;
1((32' 1 o 0 P 8s 1 1| 1| 4dk P, 1 2( 1 2)| 1 2|
ov ov RT , omm . 3C, 1
m,(—%+v, —%2)=—-2"1"2 _m,gsina+ m,m, (v, —v, )|V, —v,| (14)
ot ox &p, Ox 4d, &, p,

[Tonyuennas cucrema ypaBHeHuil (5) u (14) sBisercs 3aMKHYTOM, TaK KaK COAEPIKHUT YEThIpe
(GyHKIMK: MaccoBble copepkanus $az (Mg u My) u uX ckopocTh (v1 U 7). OCTaJbHBIE MapaMeTPhI
MOYKHO MPUHATh B HEKOTOPOM MPUOIMKEHUH 32 KOHCTAHTHI. Tak, MOCKOJIbKY 00bEMHOE colepiKaHue

BOJIbI B IOTOKE BO3{yXa HUYTOXKHO MaJlo, NOJIOKUM &; ~1 B ypaBHeHusX (14).
K cucreme ypasuenutii (5) u (14) HeoOxoaumo 100aBUTH HA4YaIbHBIE M TPAHUYHBIC YCIIOBUS

1) my(x,0) = My ; Mx(x,0) = 0 ; 01 (X,0) = v10 ; v2 (X,0) = 0;
2) my(0,7) =m,, ; my(0,7) = mg; v1(0,7) = vg; v2 (0,7) =g , (15)



rae mapameTrpsl ¢ uHAekcamu «10» 03HA4alOT HayaldbHOE paclpeiielieHne MacCOBOIO COAEpXKaHUS
BO3/lyXa B BBEIPAOOTKE U €r0 CKOPOCTH, a MapaMeTphl ¢ MHICKCAMU «H» B «B» 03HAYal0T 3aJJaHHbIC B
Hayajie BOJSHOM 3aBechl MAacCOBBIE COJIEpP)KaHHUS U CKOPOCTH BO3AyXa M BojJbl. llpu sTOM
MPUHUMAETCS, YTO J0 BKIIIOUEHUS BOASHBIX 3aBEC B BEHTWISILIMOHHOM IOTOKE OTCYTCTBOBaa BJjlara B
BH/JIC Karlellb.

Pemenue cucteMbl ypaBHEHMI HepaspbIBHOCTH (5) u nBmwkeHus (14) AUCKPETHOW CHCTEMBI C
HAYaIbHBIMA M TPAaHUYHBIMH YCJIOBUSMH (15) MpOM3BOAMTCSA YMCICHHBIM METOJOM IO3TAIHO JIJIs
KaKIOH BOJSHON 3aBeChl C BBHIOOPOM Hauajga KOOpAMHAT B MECTE YCTAaHOBKM 3aBECHI. 3a/laHue
MaccoOBOT'O COJIEp:KaHUs BO3[yXa Ha TpaHULE KOPPEKTUPYETCS TakuM o0pa3oM, 4YTOObI OHO
COOTBETCTBOBAJIO MPHUIIOKEHHON K BEIPAOOTKE JICTIPECCHUH:

m, =p, +h/RT,,

a CKOpPOCTh BO3JyXa Ha BXOJ€ B BBIPAOOTKY COOTBETCTBOBana yciaoButo Mi(L,z) = po, TIOE po —
IJIOTHOCTH BO3/yXa MPU HOPMAIbHBIX YCIIOBHUSX, Kr/M3; h — nenpeccusi, mpuiokeHHast K BhIpaOOTKe,
I1a.

Pemenue nocraBieHHOM 3a1auun eni¢ 0oyiee yCIOKHICTCS, €CIIA MPOUCXOIUT UCTIApEHUE BIIard B
30HE BBICOKHX TeMmIepaTyp. ITOT (aKTOp MOXKHO YYeCThb BBEICHHEM K pacxoqy BO3JayXxa
JOTIOTHUTEILHOTO pacxo/ia mapa, COOTBETCTBYIOIIETO 33JaHHOM TeMIeparype.

Takum oOpa3oMm,  paspaboTaHHas  MaTeMaTHYeCKas  MOJCIb a’POIUHAMUYECKOTO
B3aMMOJICUCTBUS KameJIbHOM KUIAKOCTH C BEHTWIAILMOHHBIM IOTOKOM M €€ peanm3anus Ha DBM
MO3BOJIAIOT MPOTHO3UPOBATH TOCTEACTBUS, BBI3BAHHBIC BHE3AMHBIM BKIIOUYEHHUEM YCTaHOBOK
BOJISTHOTO TIOXKAPOTYIIEHHUS, U 3apaHee pa3padoTaTh MEPONPHUATHS M0 YCTOMYHMBOMY MPOBETPUBAHUIO
BBIPaOOTOK, 000PYIOBAaHHBIX JICHTOUHBIMH KOHBEHEPaMH.
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