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Pacemotpensr meronuku Kyratenamse—Copokuna u Beiikepa, a Taxke UX IpUMEHEHHE U151 OI-
THMH3ALMH 3aTpaT MPH TPAHCIOPTHPOBKE Ia30COAEPXKAlIMX KHAKocTel. TIpHBeseH mpuMep KoM-
maexcoB Kyrarenanse—CopokuHa K ONpeleNeHMIO BHIA TEUCHHMs Ta30XMIKOCTHOTO MoToka. Pac-
CMOTpeHa MeTozmKa beiikepa 1is onpesieneHus BUa TeYeHHs FOPH3OHTATLHOTO IByX(}asHoro aByx-
KOMIOHCHTHOIO ra30XHAKOCTHOro notoka. ITpusenens kapTsl Tedennit Berrsa u Bpuna. Pacemar-
pHBaeTCs paboTa IKCIIEPHMEHTATBHOM YCTAHOBKM U YCTAHOBJICHHS! N1apaMeTpoB MOTOKA IIPH Iepe-
XOZE OT OJIHOrO peKMMa TEUEHHs K ApyroMy. Pean3oBaH BEPTHKAILHO BOCXOIAUIMI ABYX(a3Hblil
Ta30KMIKOCTHBIH 1oToK. ITpoBesena dotoperucrpauus JHMCHEPCHOTO peXUMa TeyeHus (Kuakas
basa npakTHyecku oTcyTCTBYET), (opmupoBaHus 11EHOOOPA3HOrO peXHMa TeYeHus, npo6KoBOTrO
pexnmMa (MOMEHTBbI paspyuleHus Npobku), npouecca (OPMHUPOBAHHS KOMbLEBOTO PeXKHUMa TEYEHHS.
Bino/Hen YHCIeHHbINA aHANN3 H3MEHEHHS IapaMeTpPOB ABYX(a3HOTO MOTOKA MPH H3MEHEHHH PEXKH-
Ma TeueHus. Jlis nepexosa OT CHapAIHOTO PeXHMa K KOJIbLEBOMY TpeGyeTcsi H3MEHEHHe HCTHHHOM
CKOPOCTH Ta30Boii (asel Ha 18 %, [uis nepexona OT CHapAZHOrO K nenoobpasHomy — Ha 7 %, s
TIEPEXo/a OT MEeHOOGPA3HOTo K AUCTIEPCHOMY — Ha 67 Y%. [TonyyeHHble faHHEIE COOTBETCTBYIOT Kap-
TaMm pexumoB Tedenns Kyrarenanse—Copokuna u Beiikepa. IToka3aHa BO3MOKHOCTh CHHTE3a CHCTE-
MBI yNpAaBIICHHS [UISl PeaNn3aliii ONpPEle/IeHHOro pexXnMa TeyeHns JByxQasHoro notoka. Onpese-
JICHbI 3HAYCHUA TPAIUEHTOB JaBJICHUs B KOHTPOJIBHBIX CEYeHHsX TPyObi KoHaeHcaTopa. IIpoBeneHo
CPaBHCHHE I0JTy4CHHBIX IaHHBIX C H3BECTHBIMM KAPTaMH PEIKHMOB TeUEHHUs ABYX(a3HBIX Cpes.

IToka3saHa NpUHIMNHATBEHAS BO3MOXXHOCTb PEaNH3allii CHCTEMBI YIpPaBIeHUs TIepexoiaMu OT
OZIHOTO pekMMa TEYEHHUS K IPYTOMy JUlsl Fa303KHAKOCTHBIX CMeceii pasHoi PHPOIBL.

ITonyuenHble pe3ynbTaThl MO3BONSIOT YTOYHHUTh NAPAMETPhl CHCTEMBI ABTOMATHYECKOTO pery-
JMPOBAHUS, NPE/HA3HAYCHHON JUIsl YBEIMYEHHS XOJIONONPOH3BOAUTENLHOCTH MAPOKOMIIPECCHOHHOI
XOJIOIMJIBHOH YCTAHOBKH.

* Cmames nonyuena 25 aszycma 2017 .
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Onpenenexsl jmocmenbnue BEIMUMHBI UCTUHHBIX CKOPOCTEi ra3oBoil ()a3bl, COOTBETCTBY-
JOIME TIePexoaM 0T OIHOTO PEeKMMa TEYEHUs K APYTroMy B ra30kHAKOCTHOM MOTOKE.

KiioueBbie cji0Ba: aByx(asHas Cpea, PeKMMbl TEYCHHs, SKCIEPUMEHTAIbHAs yCTAHOBKA,
doTopuKcaums, rpaHMUHBIE TAPAMETPhI NMOTOKA, CHCTEMa YINpaBICHHs, XOJOIMIBbHBIC yCTAHOBKH,
aBTOMAaTH3aLMs

BBEJIEHUE

3ajaua ONTHMH3ALMH 3aTPaT Ha SHEPronoTpedieHHe XONOHIBHbIX YCTaHO-
BOK JIOCTATOYHO aKTyajlbHa. B cTaThe pacCMOTPEH BONPOC O CHIKEHHUH 3aTpaT IpH
TPAaHCTIOPTHPOBKE ra30COIEPIKALIMX JKHIKOCTEH.

B Hacrosiiee BpeMs IIPOBOJSATCS MCCIIE0BaHMs, B KOTOPBIX pPaCCMATPHBAKOT-
Csl SMIUPUYECKHE METOIBI PETYJIHPOBAHUS PEKHUMOB TECUCHHA nByx($a3HbIX cpen
(xuakoctb—Ta3) [1]. 3amaun onTUMM3ALKK TErIoMaccooOMeHa ¥ CHHXKEHHUS I10-
Teph HA TPEHMH LENecO00PasHO pewaTh ¢ MOMOIIBIO yIPABICHHA PEXUMAMH Te-
yennsi AByX(a3HbiX MoTOKOB. HauGonee 10CTOBEPHBIC PE3YJbTaThl MOJIYHCHBI C
nomomsio Meroxuk Kyrarenanze—Copokuna u beiikepa [1, 2].

B kauecTBe NMpMMEpa PACCMOTPHM PEATbHBIA LHKII NapoKOMIPECCHOHHOM
XOJIONM/IBHON YCTaHOBKM B koopauuarax lgP—i (P — naBneuwue, i — JHTallb-

nus) [2] (puc.1). DHTaNBNMA — 3TO SHEPrHUs, KOTOpas A0CTyNHA A npeobpa3oBa-
HHUS B TEIUIOTY MPH ONPEIEIEHHOM IIOCTOSHHOM JIaBJICHUH.

Tlorpanu=Has KpuBas e
— —
- iy
P | dap //
i
15 5//
7
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2 /
89 104] 1
g S v A, X st ikl B
/| 1 i,k JLR/KT
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Puc. 1. LUK X00MIbHO# MalniHbl, paboTatomei Ha ppuone R22

[lorpannynasi kpuBas (101KOBOOOpa3Has MyHKTHpHAs JIUHUS) pa3fenser
JHUIKOE ¥ CMEIIAHHOE COCTOSHMS, a TAKKE COCTOSIHHE MNEPErpeToro mnapa xiana-
renta. Cocrosuue / (Touka 1) COOTBETCTBYeT BCAchIBAIOLIEMY TPYOOIPOBOMLY
komnpeccopa. Cocrosinue 2 (Touka 2-1) COOTBETCTBYET HarHeTaTeJIbHOM Maru-
crpanu komnpeccopa. Ha mpaktuke HaGmronaercs nedopmais UK/IA XOJIOANIIb-
HOM MammHbl (Touku 1-1, 2-2, 2-3), BbI3BaHHAS NEPErPEBOM XIJIAJareHTa B KOM-
[Peccope, NOTEPAMH JIaBICHHs Ha HATHETATELHOH 1 BCACKIBAIOIIEH MaruCTpasx.
Cocrosinue 4 (Touka 4) — Bxox B konjencarop. CocrosiHue 5 (touka 5) — BBIXOZ M3
xonznencaropa. Cocrosinue 7 (Touka 7) — BXOJ B peryJMpyoLHui BEeHTUIb (Ha4aso
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nporecca apoccennpoBanus xnanarenTa. Cocrosuue §-9 (Touka 8/9) — BeIX0oA 13
peryJIMpyIoIIero BeHTIHIs (IaBlcHUE U TeMIlepaTypa paboyero Tea yMeHbIIAT-
csi) u Bxo B ucnaputesh. Cocrosiaue /0 (Touka 10) — BeIxoz u3 uenapuresis. Mac-
COBBIif Pacxoj1 MpH XonojonpoussoautensHocT 32 kBT paBen Ggyy = 0,179 kr/c.
ITnomane ceyenus TpyOsl KompaeHcatopa nuamerpom D = 0,025 M cocTaBiser
So =4,909-10"4 M%. B Touke 4 muxia [2], cOOTBETCTByIOmIell Hayany Mpolec-
ca KOHJEHCALMH, Temmeparypa xmamoHa R22 pasHa T, =303 K, nasnenue

Py =11,92- 10° Ma. Crutommas IHHAS JUarpaMMsel 1IMKJIa, COOTBETCTBYIOLIAS
Tpoleccy KOHAeHcaluy [4], yclIoBHO pa3je/ieHa Ha IECATh Y4aCTKOB IUI aHAnu3a
COCTOSIHMA T'a30H/IKOCTHOTO IOTOKA XjajareHTa. MaccoBoe rasocojepxaHue
( Xyg3 ) n3Menstercs ot 1 (Touka 4) o 0 (touxa S5) ¢ warom 0,1. Mckmodenne co-
CTaBNIsieT IPOMEXYTOYHAs TOYKAa B MEpBOM ydacTke. OTHOCHTENBHOE MaccoBOe
ra3ocojiepkanue paBHO X,, =0,95. PacueTHble 3HaYeHHs KPUTHYECKOH TeMrie-

patypsl T3 , K09 DHIHEHTa IOBEPXHOCTHOTO HATHKEHHS! OT4, YAETBHOIO 065~

ema ra30Boi (assl V4, INIOTHOCTH ra30BOH a3kl P4 NPHHATHL B COOTBETCTBHH C

napameTpamy coctosiHus cMecH [4]. IDIOTHOCTE ¥ KOdpOUIMEHT JHHAMMYECKOH
BSI3KOCTH XKMJIKOM (a3sl R22 BEIYKCIEHBI 110 COOTHOMEHHAM (1) u (2), npuseseH-
HBIM B [S]:

1
P14 =4963+1,93578(369,28 — Ty ) +173,975(369,28 - Ty )3 —

1
- 0,002(369,28 — Ty )* —17,867(369,28 - Tyx )2 ; (1)

Mrs =107[23,6136-9,541417, +1,67446174> ](1“)0-5 , @)

rae TT4 i T4K /T4

3HaueHUs BEJIWYMH IUIOTHOCTEH M3 pabot [2, 4] COOTBETCTBYIOT BBIYMCIICH-
HBIM T10 cooTHomeHusM (1) u (2).

Kapra Teuenn#t ra3oxuaxkocTHeix cucreM Kyrarenanse—CopokuHa nocTpoeHa
B KOOpIMHATaX komruiekcoB K—N [2] (4) u (5), mpu BBIYUCIIEHUH KOTOPBIX HEO06-
XOIMMO 3HATh (MM 3a/1aTh) apaMeTpsl ABYX(a3HOro noroka (MpuBeAeHHBIe CKO-
pocTH (a3, X IUIOTHOCTH, KOI(GDHUIMEHT MOBEPXHOCTHOIO HATSHKEHHMSA B ONpe/e-
JIEHHOM CEYeHHH KOHJIEeHcaTopa). PaccMOTpeHsI /iBa Cilydas BO3MOKHBIX KOMOH-
HaIMi PeXXHMOB TEYEHHS XJIaJareHTa B KoHIeHcaTope. IlepBbii cirydaii — HamHdue
TIOCTOSIHHOM 00/1aCTH KOJBIIEBOro pekuMa TeueHus (He Gonee 2/3 obmiel ITHHEI
Tpy6OIpOBOAa KOHAGHCATOpa), BTOPOM ClIydail — KOrja B KOHICHCATOpE CyIie-
CTBEHHO yBeJMYEHa 061acTh KOJBLEBOTO PeXHMa TeueHHs ABYyX(asHOH cpesl
(6omee 70 % ot oOmeH JTHHB).

Himke paccMoTpeH mpumep npuMeHeHws komriekcos Kyrarenanse-Copo-
KHHA K ONpEENeHHI0 BUAA TeYeHUs ra30KHIKOCTHOro noroka. B tabn. 1 mpen-
cTaBlIeHbl 3HaYeHus komiuiekcoB Kyrarenanse—CopokuHa.
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Tabnuya 1
3aavenns kommiekcos Kyrarenanse—Copoknna
X5 0,1 0,3 0,5 0,6 0,7 0,95
K 1,701 5,103 8,505 10,206 11,907 16,160
N 11,984 10,486 7,490 5,992 4,494 0,749

Cnenys [1], npuBeaeHHBIE CKOPOCTH (ha3 BBIMHCIHM CIEAYIOIMM 0Opasom
(Anst ra30BOM ¥ KHUJIKOM COOTBETCTBEHHO):

GRro2 * Xras GRrop (1~ Xras)
WGasa = e W = ; (3)
P4~ Sy oA PLaSo
Komnnexcsl Kyratenanse—CopokiHa HMEIOT BHI
1
(Duapa) I8
K=[g (sz4 P4)) jp e @)
P4 *Or4
; 2 0,55
1 — 46 2 Z o 2 ]
N:—((plA 2p4g T64 J 1+31g T4 ( PrL4 J W)Klm4’ (5)
4\ pr4°-g’-D P4 \(PL4—Ps)

rjie g — yCKOpeHue cBOOOHOrO IaaeHus.
Ha puc. 2 orMe4eHsl pacueTHbIE TOYKH B KOOPAMHATAX KOMILIEKCOB KyTare-
nanze—CopokHHa.
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Puc. 2. [luarpamma pesxxumoB Tedenus Kyrarenanze-Copokuna:

PRES® _ KONBLEBOH PEXHM TEUECHHA CO CPHIBOM Kamens;, ©* % ®® _

AMCTIEPCHO-KOMBUEBOH DEXHM TeYeHHs; "o | — CHAPAHBIE peXxuM

TCYCHHS, — pac4yeTHas ToO4YKa
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Cnenys [2—4), usmenenue ra30COACPXKAHUA 10 MEPE MPOXOXKACHHUS KOHIEH-
caTopa OT TOYKH 4 10 TOYKH 5 (LMKJI XONOMIBHOM MaIIMHbI Ha puc. 1) HOCHT nia-
pabomnyeckuii 3akoH. IlosydeHHBIE 3HAYEHAS KOMIUIEKCOB II03BOJISIOT omnpeze-
JMTh KOOPZIMHATEI TO4EK Ha KapTe Tedenmit Kyrarenanse-Copokuna [2], cooTBer-
CTBYIOUIHE NHCIICPCHOMY PEXHMY TeYeHHs NpH rasocomepxanuu 0,9...0,7, muc-
nepcHo-konbLeBoMy —0,7...0,1 u 1,0...0,09 — IIOTPAaHUYHOMY COCTOSIHUIO OMIIDKE K
CHapsAZHOMY PEXHUMY TEYEHHUS.

Kapra teuennii Berrsa n Bpuna [6] Take mokassiBaeT HagHuue PasHBIX pe-
KuUMOB TeueHHs. COOTBETCTBYIOLIME 3TOM METOMHKE KOMILIEKCH BEIYHCIITIOTCS
CHEYIOIMM 00pasom:

Pra 'Xra3 +p4(l"Xra3)

Ly =31615"7%%, Ly, =0,000925057>%8 1,0 0,5 2. (7)

Yucno ®pyna B JaHHOM cydae IPHHATO B BUAE

2
w;
Fr=-2LG_ (8)
gD

rae WsyG — cyMMa IpHBeeHHBIX cKopocTeii (a3
Ws1G =WGasa +Wyga - )

Jl1s OTHOCHTENBHOTO MacCOBOIO rasocozepxanna X y4 =0,7 gucio ®py-
na Fr 6oneme Lz u mapam Ap; Menbiue 0,4, 4TO 03HAYAET HAIHYHE KOJIBIIEe-
Bl PamMeTp Ap;

BOT'0 PEKHMa TEYCHHS.

Ha mntepsane 0,6< X y4 <0,2 uucno ®pyna Lpy <Fr<Lp wu mapamerp
0,01<Ap; <0,4 — npobKoBLI 160 CHApSJIHBIA PeXKUM TEYCHHUS.

Hanuune nucriepcHoro pexmuma TeueHHs MpH OTHOCHTENHHOM ra3ocojepa-
HuH ot 0,95 110 0,8, a TaKoke pa3nensHOro peXuMa TeYeHUs IIPY YMEHBIIIEHUH OT-
HOCHTENIbHOTO rasoconepxkanus ot 0,2 no 0,0 [2, 6] Meromukoii Berrsa u Bpuna
ZIOCTOBEPHO HE OINPENEIIETCS.

Paccmotpum Mmerommky Beiikepa [8] onpenenenus [apaMeTpoOB Ta30KH/I-
KkocTHoro nmoroka. Ha puc. 3 npusenena muarpamma Beiikepa pexumon TOPU30H-
TaJIbHOTO JBYX(a3HOro JBYXKOMIIOHEHTHOTO MOTOKA. B KauecTBe KOMILIEKCOB
NIPHHATEI CJIEIYIOIHE COOTHOLICHNUS:

1

e 2T, w
1000 /{ 1,2 : ora)\ 1 N pr4 '

Kr % &
rae G f> Gg ’:—2—] — MacCCOBEBI€ pacXOdbl )KMAKOU U Ia30BOH (1)33 COOTBETCTBEH-
M -4

IHH
HO. PasMepHOCTh KO3(dHIMEHTa TOBEPXHOCTHOTO HATSHKEHHS | —— , ko3pdu-
cM

UMEHTA TMHAMHYECKOH BA3KOCTH [cm3).
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~ JUCITEPCHBIN
TTV3LIBKOBRIA

10° > R
BOJIHOBO %\__/ TIEHMCTBIA
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Puc. 3. lnarpamma beiikepa pexxaMOB rOpH30HTAIBHOTO ABYX-

dazHOro ABYXKOMMIOHEHTHOT'O IIOTOKA (+ — OTMEYEHB] TOYKH,
COOTBETCTBYIONIME 3HAYCHHAM U3 TabI1. 2)

Taxum 06pa3om, cieys muarpamme bejikepa u 3HAICHHAM KOMIUICKCOB beit-
Kepa, TpE/ICTABIeHHBIX B Tabll. 2, B paccCMaTpuBacMOM KOH/ICHCATOPE KOJIBLICBOH
PeXUM TEUCHHS pean30BaH Ui spagenmii razocoaepxkanus ot 0,3 mo 0,7, npu
rasoconepxkannn 0,2 1 0,1 — CHapSAHBIH PeXHUM TEICHHA. Cnenyer OTMETUTE, 4TO
BO3MOXHOCT PEATH3ALAN CHAPSIHOTO W PA3/IeIbHOTO PEXKNUMOB TECHCHHA Ha BEI-
X0/l W3 KOHIEHCATOpa yCTAHOBJICHA AHATMTHYECKH U SKCTICPHMCHTATLHO [3, 4].
B nenom meroauku beitkepa u Kyrarenanze—CopokiHa MOTyT OBITH MCIIONB30Ba-
HEI JUIS PETYJTMPOBAHMUS PEKUMOB TEUEHUS Ta30KHIKOCTHOrO IIOTOKA XJIa{areHTa.

Tabauya 2

3nauenus Komiiexcos beiixepa

Xyy 0,1 0,2 0,3 04 0,5 0,6 0,7 0,95

G,/h 11,836 10*|3,672-10°|5,508 - 10*] 7,343 - 10°| 9,179 - 10*] 11,02 - 10*] 12,85 - 10*| 17,44 - 10°

GAy/G, | 31349 | 13933 | 8128 5225 3,483 232 1,493 0,189

B 3ajayax AMHAMMKHM ABYX(a3sHBIX cpejl, Kak MpaBWiIO, paccMaTpHBalOTCA
CIeyIONIHe PEKUMBI TEUCHHUS: JTUCTIEPCHBIH, TIeHO00pa3 kI, CHapsAAHbIH (Ipob-
KOBBIH), KONBIEBOH, pa3jenbHbii. Kax/pli U3 peXxUMOB XapaKTepu3yercs CooT-
BETCTBYIOIAM Ta30COAEPIKaHUEM, TIOTEPEH AaBNeHHs, CKOPOCTBIO MOTOKA H APy~
ruMu napametpami. Ha mpakTrke BaXHO peanu30BaTh TAKHe TerIopu3nIECKHe
napameTpsi ABYX(}a3HOro MoTOKa, KOTOPHIE MO3BOJIAIOT MOTYYHTh HEOOXOTUMBIH B
JIAHHOM KOHKPETHOM CITy4ae PEeXHUM TeUeHHs (IMCTIePCHBIH, NeHo000pa3HbId, CHa-
psUTHBIN, POOKOBEIA, KOJIBLEBOH, paspenbHsli). OxHaKo mepexoi OT OJHOro K
JPYTOMY PEXHMY TE€YEHHs IPOUCXOJMUT MPH HE3HAYMTENbHBIX M3MEHCHHUAX Napa-
meTpos motoka [2, 8, 15]. TTosToMy NpaKTHYECKH BaOKHBIMH SBIIOTCA 3a/29H
obecrieyeHns CTPOro ONpeIENICHHOro PeXHUMa TeYeHHUs B MPOIECCE SKCILTyaTallHH
crcTeM, coliepkamux MHorodasHbie cpeipl. Hampumep, HEAOIyCTHMO HAIMIME
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CHapsAHOrO, MeHOO0Opa3HOro, NPoOKOBOr0 PEXKHMOB TEYEHHSI B MAarWCTPAlIbHBIX
Tpy6onpoBoaax B CHIIy BOSHMKAIOUIMX BHOPAIMOHHBIX HArpy30K M CKayKOB JIaB-
nenu# [9-14]. Takum o6pa3om, npeacTaBiIsieTcs LENeco00pasHbIM H3y4YEHHE Tell-
NOGU3NYECKUX APaMETPOB Ta30)KHUAKOCTHBIX CPeJl B MPOLECCax Mepexona OT Of-
HOT'O PeXXHMa TeUCHHUS K IPYyroMy.

B nanmHo# craThe paccMoTpeHa paboTa 3KCIEPHUMEHTAIBHOM YCTAHOBKH s
HaO/II0/IEHHs ¥ M3MEPEHMS TapamMeTpoB ABYX(a3HOM CMeCH TIpH Mepexoie OT OJl-
HOr0 peXuma TedeHMs K JApyromy. B mpouecce paGoTel BapbMpOBAINCH Ia30Co0-
Jep)XaHue W JaBleHue nortoka. IIpejacraBieHbl pe3ysibTaThl UCCIIEAOBAHUN 3aBH-
CHMOCTH BapbMpyEMBIX NapaMeTpOB M PEKHUMOB TECYEHHs ABYX(A3HOro MOTOKa
KUJIKOCTb—Ta3, MPOBE/IEH aHAU3 U3MEHEHHS TeIIOQU3HYECKHX TapaMETPOB CMe-
CH B IIPOLIECCAX MEPEXO/IA OT OJHOIO PEXKUMA TEUCHHUS K JPYTOMY.

IKCIIEPUMEHTAJIBHASI YCTAHOBKA

Hccnenosanye BO3MOXHOCTH PEryJIMPOBaHHs IEPEXOAHBIX MPOLECCOB B BOC-
XOJISIILIEM Ia30’KUIKOCTHOM IIOTOKE NMPOBE/ICHO Ha SKCIEPUMEHTAIBHON YCTaHOBKE
C 3aMKHYTBIM LIUKJIOM JABHXKCHUS JXUAKOCTHU (pHC. 4).

i )
4 — BepTHKaIbHAsA CTEK/IAHHAs TPyOka quameTpoM 10 Mm; T
1, 2 — no3aTopsl XUAKOH (a3bl, yCTAHOBICHHBIE B HIKHEH 4acTH e
CTEKJITHHOH TpyOKH; — .8
5 — HaKONHUTENbHBIH pe3epByap, U3 KOTOPOro XKHAKOCTh MONaaaeT
B J103aTOp;

6 — xomMnpeccop, obecreunBaOIMii HEOOXOAUMBIH  0OBEMHBIH
pacxoz ra3oBoi (assl;

7 — aMnepMeTp, PEeryJIupylomuii TOK B 3JIEKTPOABHIaTele KOM- 22—t T
npeccopa;

3 — TpyOKH oa4H KUAKOCTH K (HOPCYHKAM;

8 — annaparypa st BUICOPErHCTPALMK NPOLIECCOB Mepexoia oT 6 A
OJTHOTO PEKUMA TEYCHHS K APYTOMY 7 \h’ﬁ

|
\:’ J
L ——

Puc. 4. Cxema 5KCIepUMEHTAIBHON yCTaHOBKH

Ha nepsom srtane uccnenoBaHusi BhiOpaHbl pabodve HWHTEPBaIbl BEJIUYMH
pacxozoB ra3oBoi ¢askl, peaqu3yeMbIX KOMIIPECCOPOM, NPH KOTOPBIX MOXHO I10-
JIy4UTh OCHOBHBIC PEXHMMBI TEUCHHUS ABYX(a3HOW cpeibl (IUCIEPCHBIN, MEH000-
pa3sHbIi, CHapsIHBIH, MPOOKOBEIH, KoNbLEeBO#). [IpoBeneHa kanubposka GHopcyHOK
(mo3. 1, 2, puc. 1) B COOTBETCTBHHM C BEJIMYMHOW pacxoja rasosoii ¢assl. Beimo-
HEHa HACTPOMKa anmnapaTypsl BUICOPUKCALIUH.

Ha BTOopom sTane npoBesieHa BHACOPETUCTPALIMS IEPEXOHBIX MPOLECCOB Te-
yenus AByx¢a3Horo noroka. HauGosiee xapakrepHsle W3 HUX, 110 MHEHHIO aBTO-
POB, IIPEJICTABNEHBI HA PHC. 5.

3aduKCHPOBaHBI COOTBETCTBYIOIIME 3HAYEHHMS BEJIMWYMH PACXOJOB Ia30BOi
¢aspl. PesynbraThl M3MEpeHHi CKOPOCTH I0TOKA /Ui Pa3HBIX PEXKHMOB TEYEHHS
CMecH CBeZIeHBI B TabII. 3.
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Puc. 5. Pexxumbl T€YEHUSA:

A — IHCTICPCHBIH PeXUM TedeHus (Kuakas (asa npaKTHHECKH orcyrcTyet); B — dopmupoBanne

neHooGpasHoro pexuma Tederns; C — My3bIPbKOBBIH PEXHM TCUCHUS, D — npoGKOBbI# PEXHUM

(CHSITHI MOMEHTBI paspymienns npobku); E — CHApSIHBINA PEXKUM TedeHHs; F — KonbueBoi pekuM
Te4yeHHs W npouecc ero GopMHUpOBaHHS

Tabauya 3
Pe3yabTaThl H3MePeHHii CKOPOCTH NOTOKA
Tun TeueHus M3MeHeHne CKOpOCTH ra3oBoi dasbl B %o

TTpoOKOBBIH PEKUM 23,81

ITenooOpa3HblH peXUM 33.52

CHapsiIHbIN PEXUM 40,36 *

KomnblieBoi pexum 58,78

JlucriepCHBIH PEXUM 100

B npaBom cron6iie Tabamibl BETHYHHBI JIaBICHHS nByX(ha3HOro noToKa Bbi-
pakeHbl OTHOCHTENBHO BEITWYMHBI, TOJNYYCHHOH MpH pealu3alui IHCTICPCHOro
Teuerns. Hanpumep, U1t iepexo/ia OT CHAPSIHONO PEKMMA TEYCHHS K KONIBICBO-
My TpeGyeTcs H3MEHEHHE UCTHHHOH CKOPOCTH rasoBoit ¢assl Ha 18 %, nus nepe-
X0/1a OT CHapSAHOTO K NIeHo00pa3HoMy — Ha 7 %, JUis nepexo/ia ot neHoo0bpa3Horo
K aucnepcHoMy — Ha 67 %.

B pa6ote [16] noka3aHa BO3MOXHasi peaiu3alis CHCTEMbI aBTOMATH1ECKOrO
peryJMpoBaHus PEKUMOB TCUCHHS.

[IpHHIMIHATbHAS CXEMa CHCTEMbI PEry/IMPOBAHHSA PEXUMOB TCUCHHS NPUBC-
JieHa Ha puc. 6.

Jlns ysenuuenns dGdexTHBHOCTH paboThl KOHAEHCATOPa (WM WcnapuTens)
11apOKOMITPECCHOHHBIX TEIIOOOMEHHBIX YCTAHOBOK NPE/UIAraeTcs MPUMEHHUTD CH-
CTeMy peryJIMpOBaHHMs P&KHMOB TEHYEHHsS Ta30XKHIKOCTHOTO MOTOKA, COCTOAULYIO
U3 clieAyomumx 6J10K0B:

— JIATYMKM M3MEPEHHS TAPAMETPOB ra30)KH/IKOCTHOIO MOTOKA;

— undpoBoit WM aHANOroBkIi 610K 06pabOTKH H npeoOpa3zoBaHus MOCTYyIa-
forueii HHpOpMalyH, a Takke GOPMUPOBAHMS KOMAH]L yNPABICHHAS, MOCTYNAKOMIHX
OT KOMIIBIOTEPA;

— YCTpOCTBA /U1 H3MEHEHHs KOHUEHTpauuu das;

— KOMIIBIOTEP.
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Puc. 6. CxeMa CHCTEMBI PEryJIMPOBaHUS PEXXUMOB TEHECHHS

] — naTauKy; 2 — KoMibloTep; 3 — npeobpasopatenk curHana; 4 — HCTOJHHTEbHBIH 610K
(YCTpOHCTBA H3MEHEHHS Ta30COACPKAHNA I0TOKA); X(1), Y(t) — curHambl BXOAa H BBIXOAQ

CyliecTBYIOIME KOHTPOJLIEPHI CIIOCOOHBI 06paboTaTh BXOJHBIE CHTHAIbL,
COOTBETCTBYIOIME PACX0/iaM XKH/IKOH U ra30Boi (a3, a Taioke BEIpaboTaTh CUTHA
ylpaBJIeHHs J03aTOPaMH, YTO MO3BOJIACT obecnednTh HEOOXOMMBIN PEXKUM TeUe-
Hug ByX(da3zHoM cMecH B TpybonpoBoze.

3AKJIIOYEHHUE

[lo meromukam [8, 11, 12] onpejeneHsl 3Ha4eHUs TPAJMEHTOB AABICHUA B
KOHTPO/IBHBIX CEYCHMAX TPyObl KOH/IEHCATOPA. HaumMensiuye moTepH (J0JM Ipo-
JleHTa OT OOWMX TOTeph) HAGMIOAKTCA B ra3oBoi (ase. I'pagueHTE NaBICHUA
[1OTOKA X/IAJAreHTa B JKHIKOM COCTOSHAM ¥ B PeIKMMe JIByX(a3HOro noToka OTiIu-
garorcs Ha 18 %. Hanuuue CHapsJHOTO PE&XKMMA T€YEHNs Ha BBIXO/IE U3 KOH/ICHCa-
TOpa MOKET YBEHYHMTb I'DAJHCHT NaBICHHA HA 35% 10 CPaBHEHHIO C KXMIKOH
dazoit. B nenom obmas BeIHyHHA NOTEPh JaBleHUs He mpeBocxoaut 3 % oT pa-
604Yero JaBIeHHs B KOHIEHCATOPE XOJIOIHILHOH YCTAHOBKH.

Vi3MepeHHe BENWYMHBl JABICHHS, CKOPOCTH, TEMIEPATyphl Xjajarchra B
KOHTPOJIBHBIX CEYEHHIX COBMECTHO C aHAIW30M KOMIUIEKCOB KapT PeXUMOB TCHE-
HUS TIO3BOJISET JOCTOBEPHO ONPEACNHTH COCTOSHHE XJIaJarcHTa B KOHJCHCATO-
pe [8]. 3aduKcHpoBaHHBIE PEKUMbI TECICHAS nByX(asHOH cpelbl COOTBETCTBYIOT
xapTam pexxumos Tedenns Kyrarenanse—Copokuna u Beiikepa [1, 2, 8].

[puBeaeHa cXeMa SKCIIEPHMEHTAILHON YCTAHOBKHM JUIS PErHCTPAlMH MOMCH=
TOB TEPEXOJIOB OT OJIHOrO PEKMMA TEYEHUS K IPYTOMY B ra30KHMKOCTHOM TIOTOKE,
OIIpe/ieieHbl OTHOCHTE/bHBIC BETMYMHBI HCTHHHBIX CcKOpoCTei ra3oBoii (assl, COOT-
BETCTBYIOIIME 3THM repexofiaM. [IpoBeaeHo CpaBHEHHE MOMyYCHHBIX JAHHBIX C H3-
BECTHBIMH KAPTaMU PEKUMOB TedeHys aByxdasubx cpes. [lokasana NpHHIMIHATE
Hast BO3MOHOCTh PeaTM3allii CHCTEMBI YTIPAB/IEHHs TIEPEXO0/iaMH OT OTHOTO PexH-
Ma Tedenus K APYTOMY Uil Ta30KHIKOCTHBIX CMeCeH PasHO MPHPOIBL.

IonydeHHble Pe3y/bTATEl MO3BOJIAIOT ONTHMH3HPOBATH IAPAMETPbl CHCTEMb
ABTOMATHYECKOrO peryiuposanvs [16], mpenHasHaYeHHON [yii YBEIMUCHHA XOIO-
JOTIPOM3BOIHTEBHOCTH NTAPOKOMITPECCHOHHO#H XOJIOAMIBHOMN YCTaHOBKH.
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The Kutateladze-Sorokin and Baker procedures and their application for the optimization
of costs during gassy liquids transportation are addressed in the paper. An example of the
Kutateladze-Sorokin complexes to determine the kind of the gas-liquid flow is also given. The
Baker method of determining the kind of a horizontal two-phase flow is considered. The Beggs
and Bril flow maps are shown. An experimental setup for determining flow parameters in tran-
sition from one flow to another is described. Vertically upward two-phase gas-liquid flow is
implemented. Photographic recording of the dispersed flow (the liquid phase is practically ab-
sent), of the formation of the foam flow, of the plug flow (moments of the plug destruction),
and of the process of forming the annular flow is made. A numerical analysis of changing the
parameters of a two-phase flow when it changes is also made. For the plug flow to change over
to the annular flow a change in the true speed of the gas phase by 18 % is required. For the plug
flow to change over to the foam flow a change in the true speed of the gas phase by7 % is re-
quired while for the foam flow to change over to the dispersed flow a change in the true speed
of the gas phase by 67 % is required The data obtained correspond to the values of Kutateladze-
Sorokin and Baker maps. A possibility of synthesizing a control system for the implementation
of a certain two-phase flow is demonstrated. The values of the pressure gradients in the test sec-
tion of the condenser pipe are found. The data obtained are compared with the known two-
phase flow medium maps.

A possibility of implementing control system transitions from one flow regime to another
for liquid mixtures of different nature is demonstrated.

The obtained results make it possible to specify the parameters of an automatic control
system intended to increase the cooling capacity of vapor compression refrigeration systems.

Relative values of the true velocity of the gas phase corresponding to transitions from
one flow regime to another in the gas-liquid flow are determined.

Keywords: Two-phase environment, flow regime, experimental setup, photorecording,
flow boundary parameters, control system, refrigerating plant, automation
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