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AHomauyia — y cTarTi HaBeleHO pe3yJbTATH aHAJNI3y KOHCTPYKIiH
CTPYMHUHHHMX 3MilIyBaviB i NPUCTPOIB Al NepeMillyBAaHHA PiIKHX
KOMIIOHEHTIB.
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Ilocmanoséka  npobnemu. ChOrOJHI y  TEXHOJOTIi  BUPOOHUIITBA
0€3aJIKOr0JIbHUX HAIO1B CIIOCTEPITA€ThCSI TEHIEHI1S1 IOBEPHEHHS 10 BUKOPUCTAHHS
HaTypaJIbHOI CHPOBMHM, @K€ paHIIIe Hamol BHUIOTOBISUIMCH HA OCHOBI
HaTypaJIbHUX COKIB 3 JIOJaBaHHSIM €KCTPAKTIB Ta KOHIIEHTPATIB HAaCTOiB
PI3HOMaHITHHUX 300Pi1B JIIKAPCbKUX TPaB, TOOTO, IPU BUTOTOBJIEHH1 0€3aJIKOTOJIbHUX
HaIlOIB OJIHMM 3 OCHOBHMX IPOILIECIB € MEPEMINIYBaHHS PIIKUX KOMIIOHEHTIB. 3
OTJISITy Ha 3pOCTaroyi 00’ €MU BUPOOHUIITBA OE3AJIKOTOILHUX HAIOIB aKTyaJlbHUMHU
€ po3po0OKa 1 BIIPOBAPKEHHS Y BUPOOHUIITBO 3MIIITYIOYUX arapariB, K1 3a0e3nedaTh
AKICHE MepeMILTyBaHHS PIAKUX KOMIIOHEHTIB MPU MIHIMAJIbHUX BUTpaTax €Heprii 1
yacy.

Ananiz ocmannix 0ocniodicens. B 3aJ1€KHOCTI BiJ] METOY TiJBEECHHS €HEPrii
B CEPENIOBUINA, [0 MEPEMIITYIOThCS, MEPEMIITyBAHHS MOKE OYTH MHEBMATUYHUM,
IHEPIIIHHUM B MOTOILI PIAWHU, HUPKYISAIIHHIM, MEXaHIYHUM 200 CTPyMHHHUM. [1]

[IpoanainizyBaBIi Pi3HI CHOCOOM TEPEMIITYBaHHS PIAKAX KOMIIOHEHTIB
CTPYMUHHE TIEpEeMIlllyBaHHs OyJI0 BUJIIJICHO SIK HAWOUIBII AOUUIBHUN CIOCIO TOMY
10 JUTSI TOCSITHEHHSI OJTHOTO 1 TOTO K TEXHOJIOTTYHOTO e(eKTy MPU BUKOPHUCTAHHI
IHITUX CTIOCOOIB BUTPAYAETHCS OUIbIIE Yacy 1 €Heprii Ha mepeMilTyBaHHs HIXK MTPU
BUKOPUCTaHHI CTPYMHHHUX arapaTiB Oe3rnepepBHOI [ii.

B ctpymMuHHUX anapaTax Ha BiAMiIHY BiJl 00’ €MHUX 1 JIONATEBUX MOTYXKHICTh
piAMHI, IO NEPEMILIYETHCS NMEPEAAETHCS B HACHIIOK 0€3M0CepEeTHHOT0 KOHTAKTY 3
M1JCMOKTYIOUYHUM 1i CTpyMEHEM piiuHU. B mpoiieci TypOyJIeHTHOrO nepeMilTyBaHHs
JIBOX MOTOKIB BIIOYBAETHCSI OOMIH KUIBKOCTEH pyXy Mk YaCTOUYKaMHU P1IUHHU, 110
MalTh pi3HI MBUAKOCTI. [lepeHoC KIABKOCTI PyXy 3IIMCHIOETHCS 3aBISKU
MOTIEPEYHOMY PYXY YaCTOYOK, BIIACTUBOMY TYpOYJIEHTHOMY MOTOKY.

Cryniab 1 eeKTUBHICTh MEpEMIIIyBaHHS B CTPYMHUHHHUX amaparax TyKe
BHCOKI BHACJIJIOK MiJIBEICHHS 3HAYHUX IMOTYXXHOCTEW /0 HEBEIUKOro od'emy. B
CTPYMUHHHUX arnapaTax HeMae€ HISKHX PyXOMHUX MEXaHi3MiB, II0 TOBOPUTH MPO iX
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HafiHicTh. [IpocToTa cXem BKIIIOUEHHS TaKuX amapaTiB y pi3HI YCTAaHOBKHU MOPST
3 BUKIIIOYHOIO TPOCTOTOIO I1X KOHCTPYKIIi, @ TaKOX HEBEIMKOK CKIIATHICTIO
BUTOTOBJICHHS 3a0€3MeYMId IMUPOKY 00JacTh BUKOPUCTAHHA CTPYMHUHHHX
3MIITyBayviB.

CrpymuHHU# amapat 3BuuaiiHoro tumy (puc.l) ckiamaerbes 13 coria |1,
pPO3TAIIOBAHOTO Y BCMOKTYIOUOMY TpyOOmpoBOAI 2, A0 SKOTO IIiJI €THAHO
3MIITYBaJIbHUM MaTpyOOK 3, a Takok Moke OyTh mija’e€aHaHo audys3op 1
HaTrHITaJIbHUI TPyOOIpOBiT 5. Hpn HpOXO):[)KeHHl CTPYMEHsl Hepe3 COIIO B HbOMY
pi3Ko 361JIBI_Hy€TBC$I IIBUIKICTH 1 ITMHAMIYHANA THCK. B MicIli BUTIKaHHS PiIUHHA, 1€
MIBUJKICTh € MAaKCUMAIBHOIO, CTBOPIOCTBCA 3HAYHE PO3PITKEHHS, 3aBISKA YOMY Y
KUTBLIEBUN 330 MK COILIOM 1 KaMeporo 3MIITYBaHHS BCMOKTYETBCS PiAMHA, SKa
MEPEMIITYETHCS 13 POOOUOI0 PIIMHOIO 1 HATXOJUTH B MEPEXKY.
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Puc.1. CtpyMuHHuUii amnapar.

[linBUIlIEHHS TUCKY 1HXKEKTOBAHOTO IMOTOKY 03 Oe3NnocepeHboi 3arpaTu
MEXaHIYHOI €Heprii € OCHOBHOIO, MPUHIIUIIOBOIO AKICTIO CTPYMUHHUX amnaparis.
3aBAskd 11 SKOCTI BUKOPUCTAHHS TaKWX amapariB y 0araThboX Tally3sx
BUPOOHUIITBA JI03BOJIIE OTPUMYBATH OUIBII MPOCTI 1 HAJIMHI TEXHIYHI PIIICHHS
MOPIBHSHO 3 BUKOPUCTAHHSM IHIIUX 3MIITYBAJIbHUX TPUCTPOIB.

llocmanoska 3asdanmns. J7is BUpIIEHHS 3aj1ad 1HTEHCHU(IKAIi Tpoiecy
MIepPEMIITyBaHHS Y CTPYMHUHHHUX 3MIITyBavax, MPpU3HAYCHUX JJIT BUKOPUCTAHHS Ha
MIJMPUEMCTBAX XapyoBOi MPOMMCIOBOCTI HEOOXIAHI MOJANBIIN JOCTIIKEHHS 3
OOIpYHTYBaHHsS PEXHMIB poOOTH Ta MapaMeTpiB KOHCTPYKLII 3MillyBayiB.
BupimeHHs 1i€i 3agadyi BUMara€e peTesIbHOrO aHalli3y ICHYKOUMX KOHCTPYKIIN
CTPYMHUHHHUX ariapaTiB 3 METOIO BUAUICHHS HAHOUIBII EPCTIEKTUBHUX KOHCTPYKITIH.

Ocnosna uwacmuna. JI7ia TOPIBHSJIBHOI OIIHKK PI3HUX TEPEMINIYIOUUX
MPUCTPOIB 3a3BUYAN BUKOPUCTOBYIOTh /Bl 1X HAHOUIBII BaXKJIMB1 XapaKTEPUCTUKU:
CTyMiHb (200 OJHOPIAHICTH) MEpPEMIITyBaHHS, IHTCHCHBHICTh Ta €(EKTHUBHICTH
nporecy [2].

Cryniub (OIHOPIAHICTH) MEPEMIITYBAHSI XapPaKTEPUIYEThCS PIBHOMIPHICTIO
po3noauty (a3 B cuctemi IMiCasS MPOBEIEHHS IMpolecy 1 BU3HAYa€ SKICTb
nepeMilTyBaHHS.

[HTEHCUBHICTP BHW3HA4Ya€ IIBUJAKICTH JOCSITHEHHSI IIOCTaBJIEHOT METH
nepeMillyBaHHs, XapaKTePU3YETHCS YaCOM MPOBEJAEHHS MPOLIECY .

EdexkTuBHICT — SKICHUM TMOKAa3HUK, IO XapaKTepU3ye JTOCITHYTUH
TEXHOJIOTIYHUN e(deKT (MeTy nepemimlyBaHHs). ToMy epeKTHBHICTh MOB’s3aHa 3
IHTEHCUBHICTIO, @ OCHOBHOIO 3aJa4€l0 € ONTHUMI3allisl Mpolecy — JJAOCITHEHHS
TEXHOJIOTIYHOTO e(eKTy IpH MiHIMI3aIlii BUTPAT €HEPrii.



CtpyMuHHI 3MillyBaul BIAPIZHAIOTECS (POPMOIO KaMmep 3MilIyBaHHS,
KUTBKICTIO KaHaJI1B T1JIBOY 1H)KEKTOBAHUX KOMIIOHEHTIB Ta CIIOCOOOM ITiJIBEACHHS
1H)KEKTOBAaHOTO KOMIIOHEHTY

[TpoTuTeuiiinuii 3mimyBad (puc. 2) Mae KOPIycC y BUIJISA1 IBOX CIIBBICHHX
HUAJITHAPOKOHIYHUX T1T 1 12, B SIKUX IPOCBEPAJICHO IO BICI CUMETPIii OChOB1 KaHAIN
3 14 migBoay 3mintyBaHux pijauH [3]. Yactunu 112 Kopmycy BCTaHOBJICHI B OTBOpax
bnaHiB 5 1 6 kaMmepu 7 3JIMBY IEpPEMINIaHOI PIAMHU 1 JKOPCTKO 3aKpiruieHi
oonroBuMu 3’eaHaHHsIMH 8 1 9 g0 mpuBapenux ¢uanuiB 10 1 11 xamepu 7.
Buxigauii oTBip Kamepu 3MmimryBaHHS 12 Mae ¢opmy KinbleBoi miauHu 13.
Hacocamu cTpymMeHi KOMIIOHEHTIB MOJAIOTHCA JBOMa KaHAJIaMH Ha3yCcTpld OJUH
OJTHOMY. CprMeHl 311HTOBX}’IOTBC}I 3 BEJIMKOI0 IIBUJIKICTIO, 3aBASKH YOMY
BiIOYBAEThCS KaBiTallisl 1 3MINTyBaHHS KOMIIOHEHTIB. [laHuii 3M1myBaq MOXeE
MpAIiOBaTH MPU OYIb-SIKMX BUCOKHX IMBUIKOCTSAX 3MIINIYBAaHUX TOTOKIB, TOMY
3a0e3revyye BUCOKY MPOTYKTHUBHICTh MIEPEMIITyBaHHS.
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Puc.2. IIpoTuTeuiitHuii 3MilryBady.

CrpymunHu# 3MminryBau (puc.3) Mae HamipHy 1 1 3MilIyBajibHYy 2 KaMepw,
3'enHadl koH(y3opom. [TaTpyOoKk 1HXKEKTOBAaHOTO cepeloBHIla 4 BCTaHOBJICHUMN
BcepenHI maTpyOka ocHOBHOTO KoMiioHeHTa 5 [4]. IIpu npomy corto 6 matpyOka
4 BcepenMHI Ma€ TBUHTOBY Hapi3Kky 8 1 nudysop 9. UactuHa narpyoOka 5 BcepeanHi
HaripHoi Kamepu 1 BukoHaHO niepdopoBaHuM 3a paxyHok oTBopiB 10. Comia 61 7
BCTAHOBJICHI Ha Pi3l 3 MOXJIHMBICTIO OCHOBOTO TepemimieHHs. [1inBig ocHOBHOTO
KOMITOHEHTA 3/IIMCHIOETHCS yepe3 maTpyook 11.
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Puc.3. CtpyMunHu 3minnyBad.

CronyyeHHss B TPHUCTPOi TBUHTOBOI Hapizku 1 jgudy3opa B coIu
HarHiTaJbHOrO MaTtpyoOka, mepdopaliii B HarHiTaIbHOMY MaTPyOKy 1 OCHOBOTO
NepeMIIIeHHS COMe, J03BOJISIE 3HAYHO IHTEHCU(]IKYBaTH MacOOOMIH 3a paxyHOK
3aKpy4dyBaHHS PyXy CyMIIIl Ha BUXOJI COIJIa 1 pi3HOCIPSAMOBAHOTO PyXy MOTOKIB
OCHOBHOT'O 1 1HXEKTOBAaHOTO KOMIIOHEHTIB, a TaKOX 3MIHIOBaTH CTYIIIHb
JUCIIEPCHOCTI CyMINIl 32 paXyHOK OChOBOT'O MEPEMIILIEHHS COIEN.

B OaratokoHycHOMY CTpyMHUHHOMY anapati (puc.4) yepe3 natpyOok 2
BBOJISATH Y HAIPSIMKY A poOOUMid MOTIK ITiJT MABUIIEHUM TUCKOM, Yepe3 NaTpyOook
3 B HampsAMKY b BBOIATH MiAMINIYBaHUII KOMIIOHEHT, SIKM 4epe3 3a30pU MiX
KOHYCHUMU HAcaJIKaMH HAaTIKa€ Ha CTpyMiHb poOodoro notoky [5]. Ilomanpmmii
PYX OPOAYKTY IO KOHYCHUM Hacaakam 4, po3TallloBaHUM HIKUYE NEPETOPOJIKH 5
IPUBOJUTH /10 BUCOKOJIUCIIEPCHOTO PO3NOALTY (ha3H y CEpeIOBHILI 3a PaXyHOK
BUTATYBAHHSA B TOHKY IUIIBKY HiJMINIyBAaHOTO KOMIIOHEHTY Ha CTPyMEHI
po60YOro MOTOKY.

[lepemityBaHHs BiIOYBa€ThCA 32 paxXyHOK TIAPaBIIYHUX yAApiB MPHU PycCi
OPOAYKTY MO KOHYCHMM HacajJkaM, pO3TalllOBAaHUM HMKYE IEPErOpoOaKUu 3.
["oTOBMIT MPOIYKT BUBOJIUTHCS 13 anapary uepe3 nudy3op 6 y HanpsMky C.
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Puc.4. baratokoHyCHHI CTPyMUHHUH amnapar.

[IpucTpiii 111 CTPYMHUHHOTO 3MIIIIYBaHHS PiaUH (pHUC.S) MpaIioe€ HACTYITHUM
yuHOM. B pexxumi nepeMinnyBadHs kinananu 1, 2, 3, 4 BigkpuTi. Piki KOMIIOHEHTH
i THCKOM 4Yepe3 COTUIa TOTYaTHX KaraHiB HaIXoIsaTh Y 3MIITyBaIbHY KaMepy, 1€
B1I0OyBa€ThCs iX IHTCHCHUBHE IIEPEMINIYBAaHHS METOJIOM 3ITKHEHHS CTPYMCHIB.
['oToBa CyMmilT HAIXOIUTh HA HACTYITHY TEXHOJIOTIUHY OIEpaIlito.
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Puc.5. Ilpuctpiii Aji1 CTpPyMHUHHOTO 3MILTYBaHHS P1AMH.

Ileti mpucTpiii  J0O3BOJIAE  JOCATTH  BHCOKOI  SKOCTI  3MIITYBaHHS
JBOKOMIIOHEHTHHX  CHCTEM IIpH  CHIBBIIHONIEHHI  KOMIIOHEHTIB  3HA4YHO
nepeBuiyrounx 1:1. Ha mpomy >k mpuCTpoi MOXIMBO 3IMCHIOBATH OTPHUMAHHS
KOMITO3HIII# TIPH CITIBBITHOIIICHHSIX KOMIIOHEHTIB, OJM3bKuX 110 1:1 [6].

B npucrtpoi nmns oTpuMaHHS J030BaHMX CYMIIICH TIABUINEHHS SKOCTI
1H)KEKTOBAaHHUX CEPEOBHII B TIOTOII POOOYOro CepeIoBHIIA, ONTUMI3allisS MPOIECy
IHKEKI1 1 MOXJIMBICTh PETYJIIOBAHHS CITIBBIIHOIICHHS 3MIINTYBaHUX CEPEIOBHII
JIOCSITAETHCSI TUM, III0 poOOYE CepPeIOBUILIEC JIJIsl 3MIIITYBaHHS MOAAIOTh HE MEHII HIXK
TPbOMa MOTOKAMM, JUISl HOTO HOro pO3AUIAIOTh HA LIEHTPAJIBHUM 1 K MIHIMYM JIBa
nepu@epiiHuX MOTOKHU, 3aTUM LHEHTPATBHUI NOTIK poOOYOro cepeoBUILA OIAI0Th
1] TUCKOM, a nepudepiitHi TOTOKHU MiIal0Th 3aKPYyUYyBaHHIO 32 PAXyHOK MOJadi iX
B 30HY 3MIIIIyBaHHS i KyTOM JI0 LIEHTPAJIBHOTO TIOTOKY [7].
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Puc. 6 — Ilpuctpiii 1as OTpUMaHHS 1030BaHUX CyMIIIICH:
1 — nenTpanbHa Kamepa; 2 — HamipHa kKamepa; 3 — 3MillyBajJibHa Kamepa; 4 —
KOH(}Y30M; 5 — marpyOOK I1HXKEKTOBAHOT'O CEpeoBUINA;, 6 — HarHiTaIbHUN
natpyook; 7, 8 — coruta natpyOkiB; 9 — kinbreBa miunHa; 10 — naTpyOoK miaBoOIy
1HKEKTOBaHUX cepenoBull; 11 —3’eqnyBanbHi TpyOKH; 12 — HEBO3BpaTHI KJIallaHu;
13 — xpanu; 14 — pesepByapu; 15 — kpumika; 16 — pebpa; 17 — mydra; 18 —
3’eIHyBalbHI TpyOKu; 19 — mepudepiitni HarHiTanpHi mapTyoku; 20 — KijiblieBa
nimHa; 21 - numiaapuyHa MmyQTa; 22 — railku; 23, 24 — po3cyBHI 3MiHHI IIai0W.

Bucnosxu. HailOuTbll NEpCEeKTUBHI KOHCTPYKIIT i BUKOPUCTaHHS ¥y
BUPOOHMIITBI O€3aJIKOTOJIBHUX HAMoOIB MAaloTh MPOTUTEUIHHUN 3MillyBady 1
0araToKOHyCHHUI CTpyMUHHUH anapar.

[lepeBaroro MpOTUTEUIMHOrO 3MilllyBaya € BHUCOKA MPOJYKTUBHICTH
nepeMIITyBaHHs MPHU JIOCTaTHLO MPOCTIM KOHCTpyKINi. HemomikoM — HEOOXiTHICTD
HOMEPEAHBO 3 €JHYBATH KOMIIOHEHTH Y €MHOCTI.

bararokoHycHUII CTpyMUHHMI amapar Mae OUTbIN CKJIaJHY KOHCTPYKIIIO (a
3HAYUTh MEHIITY HAJINHICTD), HIK MPOTUTEHIMHUHN 3MIITyBay, ajie MpHU [bOMY arapar
3abe3nevye sSKiCHE TepeMIllyBaHHS 1 BBEIEHHS IMIAMIIIYBAaHOTO KOMIIOHEHTY B
pobouMii TOTIK MpHU OJHOYACHOMY BHCOKOTOYHOMY PETyJIIOBaHHI KIJIBKOCTI
1AMIIIYBAHOTO KOMITOHEHTY.

Y mopanbmioMy IUIAHYETHCS TPOBECTH JE€TaNbHE AOCTIIKEHHS TMPOIECY
NepeMillyBaHHs y 3MIilIyBayaX OOpaHMX KOHCTPYKIIA 3 METOK pPO3pOOKHU
KOHCTPYKIIIi 3MillyBadya Oe3mepepBHOI ii, SKWHW 3MOXKe 3a0e3MeUnuTH SKICHE
NEepeMIITyBaHHSI 1 BUCOKOTOYHE pEryJIOBaHHS KUIBKOCTI  IMIJAMIIIYBAHOTO
KOMIIOHEHTY.
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PE3YJIbTATU AHAJII3Y KOHCTPYKIINA CTPYMMUHHUX
SMIITYBAYIB PIIKUX KOMIIOHEHTIB

Camoituyk K.O., [Tonynuenko O.B.

AHHOTaNMs — B CTaTbe NMPHUBeIEHbI Pe3yJIbTATHI AHAJM3Aa KOHCTPYKIUH
CTPYHHBIX cMecHTeJeil M YCTPOMCTB /Ui TNepPeMEeNIUBAHMS  KUIKHX
KOMIIOHEHTOB.

RESULTS OF ANALYSIS OF CONSTRUCTIONS OF STREAM MIXERS
OF LIQUID COMPONENTS

K. Samoychuk, O. Poludnenko

Summary
In the article results over of analysis of constructions of stream mixers
and devices are brought for interfusion of liquid components.



