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XAPAKTEPUCTHUKHU DPJIUDPTA C IIOJBOJOM
AONOJHUTEJBHOI'O IIPUTOKA B TIPOMEXKYTOYHOE
CEYEHHUE NOABEMHOU TPYBbI

3anpornoHoBaHi METOIMKU MOJAHHS 1 PO3PaXyHKY XapaKTEPUCTHK epiidTa 3 MiJBeIeHHSIM JOAAaTKOBOI
OPUTOKH B TNPOMDKHHM TIEPeTHH MiJHIManbHOI TPyOM Ha OCHOBI YHCEIBHOTO DO3B'S3aHHS
po3pobIeHo MaTeMaTHYHOI MO poOOYOro IpoIecy ra30piAMHHOTO MiTHOMHHKA.

IIpenyoskeHBl METOAWKHM NPEACTABIEHHMS M pacdeTa XapaKTepHCTUK Jpiudra ¢ IOJBEACHUEM
JIOTIOJIHUTEIPHOTO IPHTOKA B HPOMEKYTOYHOE CEUCHHE NOABEMHOI TPyObl Ha OCHOBE YHCICHHOTO
peuieHuss pa3pabOTaHHOW MAaTeMaTUYECKOW MOJEeNH paboyero mpouecca BO3AYLIHOKUAKOCTHOTO
MO{bEMHHKA.

The methods of presentation and calculation of the airlift characteristics with the input of the additional
inflow into the lifting pipe intermediate section have been offered. They are based on the numerical
solution of the developed mathematical model of the gas-liquid lift operation process.

1 IIpodaema ®W ee CBA3b € HAYYHBIMH H NPAKTHYECKHMH
3agayaMu. YCIEIIHble TNPOEKTHPOBAaHME, Halagka M OKCIUTyaTalus
TUAPABJINYECKUX MalIMH M annapaToB TpeOyeT HalWdusl WX JOCTOBEPHBIX
TEXHUUYECKUX  XapaKTEPUCTUK. XapakTEPUCTUKU CEPUMHO  NPOU3BOAUMBIX
THIPABINYECKUX MAaIlWH (HAacOCOB, KOMIIPECCOPOB, BEHTHJISTOPOB) MOIyYaloT,
KaK IIPaBUWJIO, SKCIIEPUMEHTAJIBHBIM IIyTEM Ha CTEHJaX 3aBOJOB-U3rOTOBUTENEH. B
OTHOUICHUH 3piU(TOB TaKOW METOJ He SBISETCS PALMOHAIBHBIM BBHIY HX
MHAMBHUyaJIEHOTO TPOEKTHPOBAHUS O] KOHKPETHBI YCIOBHUS NMPHUMEHEHUs, 4TO
TpeOyeT pa3paboOTKM aHAINTHYECKHX METONOB IIOCTPOCHHUS XapaKTEePUCTHK
Ta30KHJIKOCTHBIX MOJbEMHHKOB.

OtnnumeM XapakTePUCTHK SpIU(TOB € IOJBOJOM JOIOJHHUTEIHHOIO
MPUTOKA B IPOMEXYTOYHOE CEYEHHE MONBEMHON TPYyOBl OT XapaKTePUCTHUK
TPaAUIHOHHBIX Ta30KUAKOCTHBIX TOABEMHHUKOB SBISIETCS HE00XOAMMOCTB
HaTJSIIHOTO TIPE/ICTaBICHMS 3aBHCHUMOCTH IOJA4YM JIpiudTa, Kak CYMMBI
OCHOBHOTO ¥ JOIOJHHUTEIBHOTO TPHUTOKOB JKUAKOCTH (THIPOCMECH), OT
OCHOBHOTO U JIOMOJHHUTENBHOTO PAacXOJOB CXKATOro BO3[yXa, WM, 4YTO Oosee
MPaBOMEPHO, OT CYMMAapHOT0 3HEPTONOTPEOIEHHSI.

[TosToMy pa3paboTka METOAMKH TPEACTABICHHWS M pacueTa PacxXOoJIHBIX
XapaKkTepUCTUK dSpIU(TOB C TOABOAOM JONOJHUTENBHOTO NPHUTOKAa B
MPOMEXYTOYHOE CEUYCHHE IOABEMHON TpPYOBI SBISETCS AaKTyalIbHOW 3amadei,
UMEIOIIEH HayuyHOe U MPAKTUYECKOE MPHIIOKEHHE.
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2 AHaiau3 uccjaefAoBaHMii M myGumkanmii. IIpy nepeMeHHBIX NPHUTOKaX
JKUJIKOCTH (THIPOCMECH) B psijie CllydaeB OJHEPreTHYecKH LenecooOpa3Ho
UCIIOJIb30BAHUE  SPIU(PTOB C  TIOABOJOM  JIONOJHUTENBHOTO IPHUTOKA B
MPOMEKYTOYHOE  CeueHHe mnoabeMHOi TpyOsr [1].  Kpome  cHibkeHus
SHEPreTUYecKUX 3aTpaT IpU TPAHCHIOPTUPOBAHUM IEPEMEHHBIX BO BPEMEHHU
NPUTOKOB, MpEJIOKEHHass OJpiudTHas ycraHoBka (puc. 1) wuckiroyaer
HEOOXOANMOCTh HWCIONB30BAHUS 3alOPHBIX YCTPOHCTB B MOTOKE aOpa3sMBHOU
THIPOCMECH.
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Pucynok 1 — Cxema 3pmuQTHOH YCTAHOBKH C ITOIBOIOM JIOTIOTHUTEIFHOTO TIPHUTOKA
KUAKOCTH (THIPOCMECH) B IPOMEKYTOUHOE CeUeHHE MOIbEMHOM TpyOb!: 1 — mpuemHas
€MKOCTB; 2 — OCHOBHO# MOABOIAIINN TPyOONPOBO; 3 — TOTOIHUTEIBHBIH MOABO I
TpybonpoBox; 4 —3ymnd; 5 — noparomias Tpyda; 6 — cMecuTesb; 7 — OCHOBHOM
BO3/IyXOIPOBOJ; 8 — 3aABMIKKH; 9 —IOMOMHNUTEIbHBIN Bo3ayxomnpoBoa; 10 — nogpemuas
TpyOa; 11 — BO3MyX00TAENUTEND; 12 — 3a1IOpHOE YCTPOHCTBO; A — SIIOpa NaBICHUSL
XKHUAKOCTH (THAPOCMecH) B 3ymiide 4; 5 — 3miopa JaBIeHUs ra30)KUIKOCTHOH CMecH
(asporumpocmecr) B mogpeMHOM TpyOe 10; B — smropa JaBlneHuUs KUAKOCTH (THIPOCMECH)
B IOTIOJTHUTENIFHOM TIO/IBOZAIIEM TpyOompoBoze 3
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Basoseiil mputok Q,, monaercs B opaudT yepes noparoumyio tpyoy

5, a JONOJHUTENBHBIA NPUTOK Q yepe3 JONOJIHUTENBHBIN TOABOIAIINN

np2

tpybonposox 3. Ecim Q. , = 0, To monaua spiudra cocrasmser Q,=Q,, u

mp2
noTpeOHbI pacxox Bo3myxa Q. ToJaeTcs B cMecHTeldb 6 depe3 OCHOBHOM

BO3qyXonpoBoX 7. Ecny NpUTOK XHUAKOCTH (THAPOCMECH) yBEIMYHMBACTCS H
nojada spiudra cocrasiser BenuunHy Q, =Q,; +Q,,, pacxox Bosayxa MOXeT

ObiTh yBemmueH 10 3HaueHWs Q, =Q,+Q,, ¢ MOABOJOM JOIOTHHUTEIHHOTO

KOJIMYECTBA CXKATOTO Bo3Ayxa Q, depe3 MOMOIHHUTENBHBIA BO3XYXOHPOBOX 9.

Taroke yBeNMYECHHE Pacxola BO3AyXa B SPIU(T BO3MOXKHO 3a CUET OOECIICUCHHS
noIBofa ero OOMBIIEro KOMMYECTBa Yepe3 OCHOBHOM BO3MYXOMpPOBOA 7 TMpH
3aKpBITON 3aJBU)KKE 8 Ha JIOMOJHUTENLHOM BO3AyXOmpoBojae 9. Bribop BapuaHTa
BO3MyXOCHAOKEHHsT dpiudTa ONPENeseTcss M0 KPUTCPUI0 MHHUMABHOM
SHEPrOEMKOCTH I'a305KHIKOCTHOTO 10 IbEMHHUKA.

BeprukanbHast KOOpAMHATA Z; HPOMEXYTOYHOLO CEYCHUs MOABEMHOM

TpyOBsr 10, rme BO3MOXHO OCYIIECTBICHHE IMOABOJA IOMOJHUTEIHFHOTO MPHUTOKA
Q,p2 » HE MOMKET TIPEBBIIIATL YPOBHS TOUKH ¢ (TOUKHU Mepecedenus smop b u B), To

CCTh BCIIMYUHBI ijaKc .

H3BecTHBRl METOABl NpEACTABIEHUS U  pacueTa  PacXOIHBIX
XapaKTEePUCTUK TPATULHOHHBIX 3PIU(PTOB KaK SMIHPHUYECKUM [2 — 6], Tak n
aHanuTuIeckuM [7 — 9] cocobamu.

Mero TOCTpPOEHHSI PAcXOIHBIX XapaKTEPUCTHK Jpiaudra HA OCHOBE
Oe3pasMepHBIX 3aBHCUMOCTeH [2 — 6] obecreunBaeT MNPUEMIIEMYIO TOYHOCTB
KOJINYECTBEHHBIX COOTHOLIEHUI MEXKAY PacXoJoM BO3JyXa M MoJadeil BOMBI
IpH 3aJaHHBIX TE€OMETPUUYECKHUX U TEXHOJOTHUECKUX MapameTpax spaudra,
OlHAKO, Oyaydynm  OMIHUPUYECKHM,  HCKIIOYaeT  BO3MOXHOCTh  €ro
UCIOJB30BaHUS U1l  aHanuM3a (U3NYECKUX NPOLECCOB JU(TUPOBAHUS
JKHJIKOCTH CXKaThIM T'a30M.

Pa3paboranHble MaTeMaTHYECKHE MOJIENIN PabOYHX MPOIIECCOB IPIUPTOB CO
cHapsanHoit [10], smynscmonHO# [11] m xomsueBod [12] cTpykTypamu
BOJOBO3yIIHBIX IMOTOKOB B MOJBEMHBIX TPyOax 3piH(TOB MO3BOJWIH, B TOM
yycle, MOJNYyYUTh COOTBETCTBYIOUIME AaHAJIUTUYECKHE METOJUKU pacueTa
PacXOIHBIX XapakTepucTHK 3pauToB [7 — 9].

OnmHako He  pa3paboTaHa MeTOJIWKa  IIPEJCTABICHUS  PAcXOJHBIX
XapaKTepPUCTHK 3PJIUPTOB M CHOCOOBI NX pacyeToB HPH PabOTe Ta30KHIKOCTHOTO
MOABEMHHUKA B YCJOBHSIX IIEPEMEHHBIX IIPUTOKOB >KHJIKOCTH (TMIAPOCMECH) H
MOJBOJE IOMOJHHUTEIBHOTO TPUTOKA B IPOMEXYTOYHOE CEYEeHHE IOIbEMHON
TpyOb1. OCHOBOM [UISI pEIICHUsI YKa3aHHON HAy4YHOH 3a1auu SIBIISETCS MOJIyYCHHAs
MaTeMaTH4decKas MOJeNlb padodero mporecca 3pau(Ta B YCIOBHAX IEPEMEHHBIX
MIPUTOKOB JKUAKOCTH (THIpocMecH) [1].
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3 IlocranoBka 3aga4yn. Ha ocHOBe pa3paboTaHHO MaTeMaTH4ecKol MOIEIN
pabodero mporecca Ta30KUAKOCTHOTO ITOJABEMHUKA B YCIIOBHSX MEPEMEHHBIX
NPUTOKOB JKUJIKOCTU (THApOCMecH) pa3paboTaTb METONMKH MpEACTAaBICHUS H
pacdera pacxXOAHBIX XapaKTEPUCTHK 3piudTa C MOABOJOM JONOIHUTEIHHOI'O
MPUTOKA B IPOMEXKYTOYHOE CEUCHNE MOBEMHOM TPYOBI.

4 W3noxenwe Matepuana M pe3yabTaTbl. PacxojHble XapaKTEPUCTHUKU
spmudTa, KOHCTPYKIIHS KOTOpPOTO MIPEATnoaraeT BO3MOXKHOCTB
BBICOK03()(heKTUBHON pabOTHI B yCIOBUAX IEPEMEHHBIX MPHUTOKOB (pHC. 1), MOTYT
OBITH TOJTydICHBI PEIICHHEM yPAaBHEHHS CTAIl[MOHAPHOTO BOCXOJSIIETO IBMKCHHS
JIByXKOMITOHEHTHOH BOJJOBO3AYIIHOW CMECH B BEpTHKAIFHOW MOABEMHOHN TpyOe ¢
YYETOM JIOTIOJHHUTENBHBIX KOJHMUYECTB JKUIAKOCTH (THAPOCMECH) M BO3IyXa,
MOJBOJUMBIX B €€ IPOMEKYTOUHOEe ceueHue [1]

0@ _An(D) L 9 iy wi(r)- o) + GUD)- W(E) L 0@+ pou(?) -6,
dz D dz

rIe Z — PacCTOSIHHE OT CMECHTENs IO PacCMaTPHBACMOIO CEUCHUsS MOABbEMHOU
TpyOsI; P(Z) — HaBleHHE ra30KUAKOCTHOMH CMecH; T, — KacaTelIbHOe HalpshKeHUE
Ha CTEeHKe MoabeMHO# TpyOsr; D — muamerp moabemHoit Tpyosr; G'(z) u G"(z) —
MAacCOBBIC CKOPOCTH JKHIKOHW W Ta3o00pa3Hoil (a3 cooTBeTCTBeHHO, W (Z) —
HCTHUHHAS CKOPOCTh BOJBI; W'(Z) — MCTHHHAS CKOPOCTh BO3/yXa; ((Z) — UCTHHHOE
ra3ocojepKaHue BOJOBO3AYIIHOW cMmecH; P, (Z) — IUIOTHOCTH ra30’KHIKOCTHOMN
CMeCH; § — YCKOpEeHHEe CBOOOIHOTO MaJeHHS.
[onmava spnudta [pacxom KUAKOCTH (THAPOCMECH) |
0.2) Qs mpu 0<z2<7;
| Qu + Qu pu 2y <Z<H +h,

rne H — Beicota mombema ospmudra; h — reomerpuueckoe TMOTpyXeHHE
CMECHTEJISL.

Pacxox Bo3ayxa mpH HOPMAJBbHBIX (TEXHHYECKHX) YCIOBHSAX M INOJBOJE €0
JIOTIONTHUTENBHOTO KomuuecTBa Q,, depe3 JONMONHUTENBHBIH BO3TYXOIpPOBOJ B

IPOMEKYTOYHOE CEYEHUE MOIBEMHON TPYOBI Z;

Qu, mpu 0<z<7;

Z)=
QB() QB1+Q52|HPI/I ZJ-<ZSH+h_

AZIEKBaTHOCTDH pa3paboTaHHON MaTeMaTHIeCKOH Mofenu pabodero mporecca
apaudTa, OCHOBOH KOTOPOH SIBISETCS MOJENH Ta30KUIKOCTHOTO MOJABEMHHUKA CO
CHApAAHOM  CTPYKTypoH BomoBO3AymrHOTO moToka [10], moaTBepkaeHa
SKCHEPUMEHTATBHBIMU JaHHBIMHU [ 1].

MakcumaabHO BO3MOKHOE 3HAUCHUE KOOPJAWHATHI TOABOA AOIIOJTHUTEIILHOTO
NPUTOKa B MOABEMHYIO TpyOy Z olpeJeNsieTcsd TOUYKOH NepecedeHust SIIop

jmaxkc
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nasnenust 5 u B (toukoit a, puc. 1), HIKE KOTOPO# JaBieHHE B JIOMOIHUTEIEHOM
MOABOJISILEM TPYOOIIPOBO/IC NMPEBHINIAET AaBICHHUE B MOJbeMHON TpyOe. /laBienus
B OABEMHOH TpyOe 3piudTa U B TOMOJHUTEIBHOM TOIBOJIAIIEM TPYOOIIPOBOAE Ha
BBICOTE Z PaBHBI MEXIy coO0H

jmaxke

Ps = Ps» (1)

rae Py — M30BITOYHOE JaBIEHHUE B NOABEMHOU TpyOe 3paudTa Ha BBICOTE Z

jmakc ;
pB — u30BITOYHOE JAaBJICHHUE B AOIIOJIHUTCIIBHOM IIOABOIAAILICM prGOHPOBOZ[e Ha

BBICOTEC Z

jmake *

ZlaBJ'IeHI/Ie B IOJJbEMHOM pr6e Ha paCCTOsIHUU Z OT CMCCHUTCIIA

jmaxke

Z.
—p |1 | 2
pE pCM H + h ( )
rae P, — U30BITOYHOE NaBICHHUE B CMECHTENE,
pcM = p,g ‘] - hn.'r ! (3)

37eCh p’' — INIOTHOCTh TPAHCIIOPTHPYEMOH XHAKOCTH (ruapocMect); h - — motepu

Haropa B HOAAIOIIEeH TpyOe mpu pacxoje depe3 Hee TPAHCIOPTUPYEMOH JKUIKOCTH

(ruzpocMecn) B KONMYECTBE, paBHOM Q.

JlaBneHue B JTONMOJHUTEIHHOM IOABOISIIEM TPYOOIPOBOAE HAa PACCTOSHHUU

z OT CMECUTECIIA

JMake
Ps :p'g ¢h+h_ZjMaFL‘ ) (4)

rne Ah — TIpeBBIIEHHE YPOBHS XKHUIKOCTH B NPHEMHOW €MKOCTH Hal ypOBHEM

JKHJIKOCTH B 3yMIi(he.

Pemenne ypaBHenust (1) c yuetom (2), (3) u (4) oTHOCHTENBHO Z

jmakc
MO3BOJISIET TIOJNYYUTh BBIPAKCHUE JUII MaKCHUMAJIbHO BO3MOXHOW KOOPAWHATHI
MOJBO/IA JOTIOJIHUTEIFHOTO TPUTOKA B IPOMEKYTOYHOE CEUCHHE HOABEMHOU
TpyOBI

;- ¢, +Ah-d +h:.

e H+h,,

[enecooOpa3Hblii BU XapaKTEPUCTUK IpiaudTa U METOIUKH UX IOJTYYECHUs
paccMOTpUM Ha TIpUMeEpe Ta30KUAKOCTHOTO IOABEMHHKA C JAHAMETpaMHu
nogbemuoir Tpyosr D = 300 MM, momaromieit Tpy6er d = 120 MM, mIHHOM
nogbeMHo TpyOosl H+h = 30 M, reoMerpuueckuM MOTPY)KECHHEM CMECHUTEIS
h =8 ™, mpeBbllIeHHEM YPOBHS KUAKOCTH B NPUEMHON €MKOCTH Hal ypPOBHEM
KuaKocTH B 3ymnde (puc. 1) Ah = 2 M, MakcUManbHO BO3MOXXHOH KOOPIHHATOM
MO/IBO/IA JIOIIOJIHUTEIILHOTO IIPUTOKA B IPOMEKYTOYHOE CEUEHHE MO JTbEMHON TPpYOBI
=3,14 m.

z jmakc
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I[J'IH MPUBCACHHBIX JaHHBIX 6e3pa3MepHasI pacxogHass XapaKTCPUCTUKA
3pJ'II/I(1JTa Tpa[[PIHPIOHHOfI KOHCTPYKINU (663 noJaBoAa AOTOJHUTCIBHOT'O MPUTOKA B

HIPOMEKYTOYHOE CEUCHHE NMOABEMHOI TpyObl) B BHae 3aBucumoctH Q, = f(Q,)
uMmeet BuA kpuBoi 1 (puc. 2). [Ipu s3ToM Oe3pa3mepHasi 3aBHCHMOCTE JIaBICHUS B
cMecHTele OT pacxoza Bo3ayxa spiudra P, = f(Q,) mpencrasmsercs kpusoit 2 u

CBHJIETENBCTBYET 00 YMEHBIICHUN JAaBJICHUS C YBEIMUCHUEM I0a4U pIu(Ta U3-
3a YBEJIIMYMBAIOLINXCSI THAPABINYECKHUX MOTEPh B MOAAIOIIEH TpyOe.

VBenuyeHHe THAPABIMYECKHX I0Teph B IMOAAIOIIEH TpyOe NPHBOIUT K
CHIDKEHHIO 3HEprod((eKTUBHOCTH SpiudTa H, CIEA0BATENBHO, K CHIKCHHUIO €T0
nojgauu. Ecny mpu yBenMYeHUHM MPUTOKA THAPOCMECH CBEPX BENIWYMHBI, KOTOpas

COOTBETCTBYET MoJa4e >paudra B ONTUMAIbHOM pexkume Q, ., =Q, ., (puc. 2),
AOTIONHATENBHBIA IPUTOK Q, , MOABOANUTE B POMEXKYTOUHOE CEYEHUE MOTBEMHOM

TpyOBI, TO Oe3pa3MepHas pacxogHas XapaKTEPUCTHKA Takoro spiudra Oymer
COOTBETCTBOBATH KpUBOHA 3. JlaHHas xapakTepucTHKa nonydena s z; =0.
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Pucynok 2 — be3pa3MepHbIE XapaKTePUCTHKU SpIU(TOB 63 =f(Q,) u P =T (63) 1,

2 — TpagMIMOHHOM cXeMbl, 3, 4 — mpemTaraeMoit cxeMsl (0a3UCHBIC 3HAYCHHS

Q, =0,0222 w’/c; Q, =0,273 M%c; p,, = 75 klla)
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B paccmarpuBaeMOM cilyuae yBEIMYCHHE IOAAYM JpiaudTa € MOABOAOM
JIOTIONHUTENIBHOTO IIPUTOKA B IIPOMEXKYTOYHOE CEYCHHE MONBEMHONH TpPYyOBI
obecrieunBaeTCsl 3a CUET CHIDKCHMS MOTeph B Hojaromieil Tpybe m obecredeHus
IOCTOSIHHOTO JIaBICHUS B CMeCHTENe [P, =P.. o HIPA pacxoie Bo3ayxa

Q, >Q, ... (xpuBas 4, puc. 2).

V3meHeHue 3HaueHUs BEPTHKAIbHOM  KOOPIMHATHL TOUKH IOJBOJA
JAIOTIOJIHUTENBHOTO TIPUTOKA B IIOILEMHYIO TPYOY Z; NPHU NPOYMX PABHBIX YCIOBUAX
HPHUBOAUT K W3MEHCHHUIO TOJauH 3pIu(Ta U BHAA €T0 PACXOTHBIX XapaKTCPUCTHK
(puc. 3). Yem Bbime oT cMecutens (B npemenax 0<z; <z; . ) npoussomurcs
HO/ABOJ JONOJHUTENBHOTO MPUTOKA B IOABEMHYI TpyOy, TeM OombIIui
HOHOHHHTCJ’ILHLIFI pacxona Bo3ayxa HO}IBOI[I/IMI)II‘/‘I B TO K€ IMPOMEKYTOUYHOC CEYCHUC

TpyObl Z; HeobxoauM (puc. 3).
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Pucynox 3 — be3pa3MepHbIe paCXOIHbIE XaPAaKTEPUCTUKH SpaudTa (1 =f(Q,)
TPATUIMOHHO | M peiaraemoii 2 CXeM NpH PasHbIX 3HaueHHAX Z; (0asucHbie 3HaueHus
z.=2 = 3,14m; Q, =0,0222 M%c; Q, =0,273 m’/c)

j jmakc
OZ[HaKO MOIIHOCTH NBZ JAOIIOJHUTEIBHOTI'O pacxo/Jia BO3ayxa QBZ CHM)KACTCA

TIpH [I0/IBOJIE €r0 B 60JIee BBICOKOE CEUCHHUE IO/IbEMHOM TPYObI Z; (puc. 4).
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Pucynox 4 — 3aBucumocTs 6e3pa3MepHOi MOLIHOCTH NTOTOKA JONOJIHUTENILHOIO pacxoa
BO3/yXa oT Ge3pa3MepHO KOOPIMHATHI €ro MOBO/A B oabeMuyto Tpyoy N, = f t i
=3,14m, N,, =224 kBT, Q,, = 0,0222 M%c)

(GasucHble 3HaueRHs Z; =2,
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VMeHbIIeHne yKaSaHHOﬁ MOIIHOCTH OOBSICHSIETCS CHHKEHHEM HO’I‘pe6HOFO
JaBJICHUA OOIMOJHHUTCIIBHOIO KOJIMYECTBA BO3ayXa QBZ JaXXe IPpU NOBBIMICHUN €TO

pacxo/a ¢ yBelMYEHHEM KOOPIMHATBI Z; . YBEIMYEHUE JOTIOJHUTENIBHOTO MPUTOKA
Q2> TMOABOAMMOTO B TPOMEXKYTOYHOE CCUCHHEC MOABEMHON TpyOBl ¢

BCPTUKAJIBHON KOOPAUHATOU Zj =17 Ipe6yeT COOTBCTCTBYIOIIETO YBCIINYCHUSA

jmakc

MOIIIHOCTH TTOTOKA JAOTIOJIHUTENBHOTO pacxona Bo3ayxa N, (puc. 5).
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Pucynoxk 5 — 3aBucumocTh Ge3pa3MepHOi MOITHOCTH ITOTOKA AOTIOTHUTENHLHOTO pacxoa

BO3/yXa 0T 0e3pa3MepHOro JOIOIHUTEILHOTO IPUTOKA QI1p2 npu Z i = yA

=314 m

Jjmake

(6asucubre snavenmne Q , = 0,0222 m%c; N, =22,4 kBr)

I'paduueckas 3aBUCHMOCTE Ge3pasMepHOi mogaun spaudTa oT 6e3pa3MepHoil
cymmapHo# momHoct motoka Bosgyxa N =N, +N_, (N, — Gespasmepnas

MOIIHOCTh OCHOBHOT'O IOTOKa Bo3ayxa Q) (33 =f ﬂsz _ (puc. 6) noaTBepKAAET

9HEProdpPEeKTUBHOCTE pa3paboTaHHON SpIUPTHOH YCTAaHOBKH MHpH padoTe B

YCIOBUAX MEPEMECHHBIX MTPUTOKOB JKUJAKOCTHU (FI/I,IlpOCMGCI/I).
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Pucynok 6 — 3aBucuMocTs 6e3pa3MepHoOit mofaun spiudTa oT 6e3pa3MepHoOii CyMMapHOH

MOIIIHOCTHU IMOTOKA BO3yXa Q

= f «sz piuts spiudTa TpaTUIUOHHOH 1 U mpeanaraemMoit 2

cxeM (0a3ucHbIC 3HAYCHUS Z =1 = 3,14m; Q, = 0,0222 mc; N,z =154 kBr1)

jmaxc
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Tak, npu 3HaueHHH Oe3pa3MEpHO CyMMapHOH MOIIHOCTH ITIOTOKa BO3.yXa,
paBHOM N =2 (puc. 6), momaua spnudra mpexmnaraemoir cxembl Ha 11%
NPEBBIIIAET H0Aauy SPIUPTa TPAAUIMOHHON CXEMBI.

5 BeiBoabsl M HampaplieHHe AaJbHelIIUX MccienoBaHuii. Pa3paborana
METOANKA TIPEICTABIICHNS XapaKTEePUCTUK IPIUPTa C MOIBOJOM IOTIOIHUTEIHHOTO
MPUTOKA B TPOMEXYTOYHOE CEYCHHE IObeMHON TPYOBl B BHIE 3aBUCHMOCTEH
mojgadu dpiudTa OT pacxoia BO3AyXa W OT MOIIHOCTH IIOTOKAa BO3IyXa MpH
3a/1aBaeMbIX BEPTHKAJIBHBIX KOOpPAWHATAX YPOBHEH IOABOMA IOTONHUTEIHHOTO
NPUTOKA. XapaKTePUCTHKOHN, HamOoyiee TMOJNHO OTPaXKAIOIICH NPOTCKAIOIIUE B
IpIUPTE TUAPOTUHAMUUCCKUE MPOIIECCHI, SBISICTCS 3aBUCUMOCTh MOJAYU 3PIudTa
OT CyMMapHOH MOIIHOCTH OCHOBHOTO M JOIOJHUTEIHLHOTO PAaCcXOJOB BO3AyXa.
[MTonyyeHHblE NaHHBIE SBISIFOTCS OCHOBO /I pa3pabOTKU CrOCOOOB MOBBIIICHUS
3HepreTuueckon 3 (HEKTUBHOCTH Ta305KUIKOCTHBIX IO IBEMHHKOB.
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