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Anomauyia —y CTATTI HABEeAECHO Pe3yJbTAaTH AHAJITHYHHMX |
eKCIIepUMEHTAJBHUX  Jociailxkenb. IlpeacraBiieHa  aHAJXITHYHO
BHU3HAYEHA 3QJICKHICTDH BiACTaHi MK comuiamu )OPCYHOK BiJ xiamerpy
COILIA 32 YMOBHU OTPMMAHHHA HAWBHUINOI NMPOJAYKTHBHOCTI 3MilIyBaya.
IIpeacraBiieHo 3arajJbHMil BHI NPUCTPOK I €KCIIEPUMEHTATbHUX
AOCJTIIKeHb Ipouecy 3MilIyBaHHf PpiamH. 3a  pe3yJbTaTamMu
AHAJITHYHUX | EeKCHePMMEHTAJbHHUX JOCHIIKeHb IMO00yI0BaHO
32JI€KHOCTI MPOAYKTHBHOCTI 3MillyBaya BiJ BiAcTaHi MiXk comiamMu
(¢opcyHOK NpH Pi3HUX 3HAYEHHAX THCKY MOAAa4i PiIUHU.

Knrwuoei cnosa — 3MilllyBaHHs, eKCIIEPUMEHT, PilNHA, BiCTaHb
MiZkK cOTuIaMM (pOPCYHOK, MPOAYKTUBHICTD.

Ilocmanoska npooemu. TexHonoriune NIPU3HAYCHHS
nepeMilllyBaHHsl piIWH pi3HOMaHiTHE. llelt mporec 3acTOCOBYIOTH Y
XapyoBiil MPOMMCIOBOCTI [JIsi 1HTEHCU]IKAIi XIMIYHUX, TEIUIOBUX 1
MacOOOMIHHMX MPOILIECIB, @ TAKOX JJI IPUTOTYBAHHS €MYJIbCIi, CYCIIEH311
Ta po3unHiB. [Ipu BUTOTOBIEHHI O0€3aJKOrOJBHUX HANOIB OJHUM 3
OCHOBHUX TMPOIECIB € TEpeMilllyBaHHSI KyHaXHOro cupomny abo
KOHIIGHTpaTy 3 TMIJATOTOBJICHOI BOJIOIO, TOOTO MEpPEMINTyBaHHS PIIKUX
KOMITOHEHTIB.

Cporoani 0e3alKOroibHI HAmoi KOPUCTYIOThCS YK€ BEIUKUM
MOTTMUTOM, TOMY PO3pOOKa 1 BIPOBAKEHHS y BUPOOHHUIITBO 3MIITyBadiB,
AK1 3a0e3mevarh SKiCHE TIePEeMIIIyBaHHS PiJIMH NMPU MiHIMAJIBHUX BUTpPATax
eHeprii 1 4acy € aKkTyaJbHHM. 3MillyBayl MOBHUHHI OyTH €KOHOMIYHHMH,
HAJIMHUMHU, TPOCTUMHU y BUTOTOBJIEHHI Ta OOCIYroBYBaHHI, MaTH MPOCTI
CXEMH BKJIIFOUEHHS B Pi3HI YCTAaHOBKH.

B pesynbpTari aHamizy pi3HUX CHOCOOIB TEepEeMINIyBaHHS PiJIUH

© Camoituyk K. O., SAnnaunk B. ®@., B’ronux O. B.
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MPOTUTEHYINHO-CTPYMHUHHE 3MIITyBaHHS OyJI0 BHAUICHE SK HaWOUIbII
nepcnexkTuBHE [1].

JlociKeHHsT CTPYMUHHOTO 3MIIIyBaHHS PIUH CKJIaJHUM TMpoiiec,
30KpeMa MpoOJIeMaTUYHUM € aHAIITUYHE BU3HAYCHHS BIUIMBY BIJCTaH1 M1k
comiaMu (OPCYHOK Ha BHUTpATy PIAWMHHU, a 3HAYUTh HA TPOIYKTUBHICTH
3MinryBada. Takok BU3HAYEHHS BIUIMBY BiJICTaHI MK COTUTaMH (POPCYHOK
€ BAXJIMBUM JUII 3HAXO/DKCHHS IMIBHAKOCTI CTPYMEHIB y MOMEHT
3ITKHEHHs, aJpKe caMe MIBUAKICTh CTPYMEHIB BH3HAuYa€ SKICTh
3MINTyBaHHS.

[loOynoBa aHamITUYHOI MOJAENI MPOTHTEUYIHHO-CTPYMUHHOTO
3MilllyBa4ya PiIMH HE MOXJMBa 0O€3 BH3HAUCHHS BIUIMBY BIJICTaHI MIiX
dbopcyHkaMu Ha BUTpATy pIJMHA TPU HE3MIHHOMY THCKYy Ha BXOIl
dbopcyHKH.

Ananiz ocmannix Oocnioxcenv i nyonikayiu. Llg pobota €
CKJIAQJIOBOI0 YAaCTUHOIO IMKJIY CTaTed, NPUCBIYEHUX CTPYMUHHOMY
3MINIyBaHHIO PIJKUX KOMIIOHEHTIB. B momepenHix crarTsax Oyio
OOrpyHTOBAaHO CMOCI0O TepeMilllyBaHHs [2], KOHCTPYKIliS 3MIIIYIO4YOro
anmapary [3], MeTOJ OIIHIOBaHHS $KOCTI  HepeMillyBaHHs  [4].
ExcniepuMeHTanbHO JTOCHIIP)KEHO BIUIMB OCHOBHUX TEXHOJIOTIYHUX 1
KOHCTPYKTUBHUX MapaMeTpiB 3MillyBaya Ha 3a0e3MeyeHHs HeOoOX1JHOro
BMICTY TiIMIiIITyBaHOTO KOMIIOHEHTY B TOTOBOMY pO34HHi [5]

B mpoanamizoBaniit po6oTi [6] mpencrtaBneHi eMmmipuyHi gaHi i3
BU3HAUYCHHSI IIBUJIKOCTEH CTPyMEHIB BOJM (1[0 BUTIKAIOTh Y MOBITPSI) JJIst
dbopcyHoK 3 miameTpoM coren (dg) 4,5...5 Mm.

JIist 3yCTpiuHUX CTPYMEHIB TpH aiameTpi comenl (HopcyHOK 1mm,
manmx Biacransx (0,5 — 1d;) exkcmepMMeHTalbHO BH3HAYECHO BILIKB
BIZICTaHI MK coriaMu (POPCYHOK Ha MPOAYKTUBHICTH [7].

VY BimoMiii HaM JiTepaTypi HEMAE AaHUX 13 Oe3MocepenHbOi 3MIHU
CEpelIHbOI MIBUJKOCTI PIIUHU y 3YCTPIUHHUX CTPYMEHSX 3 IMOMEPEYHHUM
pO3MIpOM Yy JeKUIbKa MUIIMETPIB MPH BiJCTaHI MK comiamMu Bim d¢ 1
outbmie. i gaHi € qy’ke BaKJIMBUMHM, aJDKE BIJ IIBUAKOCTI CTPYMEHIB y
MOMEHT 3ITKHEHHSI 3aJIeKUTh SIKICTh IEpPEMIIIyBaHHA KOMIIOHEHTIB, a
TaKOX MPOJYKTUBHICTH 3MIlITyBaya.

Dopmynmosanns memu cmammi. BucyHyTa rimnoreza, 1o IpH
HaJMIpHOMY 30JIMKEHH1 POPCYHOK, 30BHIIIHIA TUCK CTPYMEHSI P1IUHHU, 110
BUXOJUTH 3 (OPCYHKH, Oyjae OUTbIIMM 3a aTMOC(hEepHUi, 0 MPU3BEae 110
3MEHIIICHHS] HAJJIUIIKOBOTO THCKY, 1, K HACTIAOK, 3MEHIICHHS CTYIICHS
nepemMinryBaHHs. BonHodac 3MEHIIMTHCSA 1 MPOAYKTUBHICTH 3MillyBaya.
[Tpu 30imbIIeHH] BiJICTaHI MK coriaMd (POPCYHOK OyJe 3MEHITYBAaTHUCH
MIBUJKICTh CTPYMEHIB Y MOMEHT 31TKHEHHSI, 1110 TaKOX 3MEHIIUTH SKICTb
3MINTyBaHHs piauH. TakuM 4MHOM 3a/1auero JaHoi poOOTH € aHAITHUYHE U
CKCIICPUMEHTAIbHE BU3HAUYCHHS 3aJICKHOCTI BUTPATH PIIMHHU BiJI BiJCTaHI
MDK corutamu (OPCYHOK, IO € HEOOXITHWM g MOOYIOBU aHATITUYHOI
MOJIE1 TPOTUTEUIMHO-CTPYMUHHOTO 3MilllyBada PiJIvH.
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Buknao  ocnosnoco  mamepiany  Oocniodcenns.  TexHomoris
BUTOTOBJICHHS O€3aJIKOTOJIbHUX HAIOiB € KOMIUIGKCOM KOHKPETHUX
omepariiii, skl 3IIMCHIOIOTBECS B TIEBHIM mociijgoBHOCTI. OuwuiieHa 1
oMs’KIIIEHa BOJIa HAJIXOJHWTh B 301pHHUK. 3BIATH, 3a JOIMOMOIOK HACOCY,
BOHA MOJAETHCS HA MEMOpaHHUH (DUIBTP 1 HAMTPABISAETHCS B XOJOAMIBHUK,
HACHUYYETHCS JTIOKCHIOM BYTJICIIO Ta 3MINTY€ETHCS 3 KYMaXXHUM CHPOTIOM YU
KOHIICHTPATOM.

BusnauumMo MiHIManbHY BiJICTaHB MDK COTUIAMH (POPCYHOK &pin 3
yMOBH 3a0e3MeueHHs HalBUIO1 MPOAYKTUBHOCTI 3MIIIyBaya.

Jis  oTpuMaHHS HANOUIBIIOI MPOJYKTHBHOCTI MPOTUTEHIHHO-
CTPYMHHHOTO 3MilTyBaya He0OX1HO, 1100 TUIOIIA UIIHIPUYIHOT TOBEPXHI,
yIBOpEHa comIamMu (OPCYHOK, S,, M, (ma pwuc. 1 BigmivyeHa
HITPUXITYHKTUPHOIO JIiHI€I0) Oynia Oublle 3a IIIONLy OTBOPIB (DOPCYHOK,
TOOTO

2
7d;

S,>2 1)

Coma popcyHOK

Puc. 1. Cxema BH3HAUYeHHS MIHIMAJILHOI BIACTaHI MIXK COILUIAMHU
dbopcyHOK 32 yMOBM OTPUMAHHS  HAWOUIBIIOI  MPOJTYKTHBHOCTI
IPOTUTEUIHHO-CTPYMHHHOT'O 3MIIITyBaya.

BpaxoByroun, mo S, = zd_ a, micis nepeTBOpeHb OTPUMAEMO

d
a>—, 2
5 @
TOOTO
a,,=0,5d.. (3)

3Binkm mpu  a=d /2  OPOOYKTHBHICTH  IPOTUTEUIHHO-
CTPYMHHHOTO 3MilllyBaua BU3HAYA€THCS 33 (POPMYIIOFO:
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Q =wzd§1/%-Ap, 4)

ne u - KoeimieHT BUTpaT (3aJeKUTh BiJl KOHCTPYKIIT (POPCYHKH);
d, - miametp comnen (POPCYHOK, MM;
p,, - TYCTHHA PIIVHH, KF/M3;
Ap - HajummikoBUit TUCK y popcyHkax, [1a,
anpu a<d /2

Q= purd.ay2p,-Ap. (5)

Q, niroa
6000 ‘
5000 - = - dc=1mm /
=8 =dc=2 MM /
4000 | == dc=4 MM /
=== C=6 MM )e 7 e M 3¢ 3% K

3000 | —e—dc=8 mm ///
2000 ‘
1000 % I I I
0 %E::.—_t =t
0 2 4

6 8

a, MM

Puc. 2. 3anexHicTh MPOAYKTUBHOCTI BiJ BIJCTaHI MiX COIUIAMH
(bopCyHOK.

OpHouacHO 31 3MEHIIEHHSM MPOAYKTHUBHOCTI 3MilllyBaya TpU
301KeHH1 (POPCYHOK O BIiJICTaHi, IO MEHIIE 3a IOJIOBUHY JlaMeTpa
COIlJIa, 3MIHIOETbCS MIBUAKICTH CTPYMEHSI Y MOMEHT 3iTKHeHHs. [lpu
a>d, /2 mBUIKICTb CTpyMEHs Hepe] 3iTKHEHHSIM 0; (IpuiMaau piBHOIO

IIBUKOCTI CTPYMEHs Ipu BuUXxozl 3 popcyHkn). [Ipu a<d_ /2 mBuikicts

NOTOKY PIAMHUA [0 3ITKHEHHS ©»3 Oyle MEHIIEe 3a ©»; NP HE3MIHHOMY
3HaYeHH1 HAJIJIMILIKOBOTO THCKY.

v, <, (6)
OcTaHHs HEPIBHICTh BUTIKAE 3 YMOBU HEPO3PUBHOCTI MOTOKY
2
zd

— c

zd,av, = 2—4 v;. (7)
[Ticnst mepeTBOPEHb:

v 4 (8)

v, 2a
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Ilpu ymoBi a<d, /2 orpumaemMo HepiBHICTH (6), 3 4Oro BUTIKA€E

3MCHIIICHHSI SIKOCTI 3MIITyBaHHSA, a/pKe CcaM€ IIBUIAKICTh 3ITKHCHHS
CTPYMEHIB BU3HA4Ya€ €(PEKTUBHICTh MEPEMIITyBaHHS KOMIIOHEHTIB.

JUis  TpoBeACHHS EKCIEPUMEHTAIbHUX JOCHIKEHb IPOLECY
3MIITYBaHHS BOJIM 3 KOHIIEHTPATOM Ha OCHOBI TMiJCOJIOJKYBadiB OyJi0
PO3pO0JIEHO 1 BUTOTOBJIEHO €KCIIEPUMEHTAIBHUM IPUCTPI1iA, KOHCTPYKTHUBHI
0COOJIMBOCTI SIKOTO 3aXHINEHI MAaTeHTOM YKpaiHW Ha KOpUCHY Mojeib [8].
3aranpHUi BUJ NPUCTPOIO MOKazaHO Ha pucynky 4. Ha cranuni 1,
BCTAaHOBJICHO KaMmepy 3MiIllyBaHHsS 2, B SIKi CIIBBICHO BCTaHOBJICHI JBI
11IeHTUYHI (QOPCYHKHU S5, Yepe3 naTpyOKH IM0Jjadi OCHOBHOTO KOMITIOHEHTY 3
y (OpPCYHKH 5 MiJl THCKOM TOJA€THCS MIATOTOBJICHA BOJIa, Yepe3 MaTpyoKu
nojayul MiAMINIYBAHOTO KOMITIOHEHTY 4 TIOJAa€ThCsl KOHILIEHTpPAT IMpHU
aTMOC(EpHOMY THUCKY MoJayl. 3MIIIAHUN MPOAYKT Yepe3 BUXITHINA OTBip 6
BIJIBOJIUTHCS y 301pHUK.

7 2 3

1 — cranuna; 2 — KaMepa 3MilIyBaHHA; 3 — MaTpyOKH MoAadl OCHOBHOIO
KOMIIOHEHTY; 4 —naTpyOku mojadyl  NiAMIIIyBaHOTO  KOMIIOHEHTY;
5 — dopcyHka; 6 — BUXITHUNA OTBIP.

Puc. 3. JlaGopaTopHuii TpUCTpIA MJisi TOCHTIKEHHS TIPOIECy
3MiIIyBaHHS.

Meroauka mMpoBeAEHHS! €KCIEPUMEHTAIBHUX JTOCTIKEHD JETATBHO
omucaHa y mnomepenHiii podori [9]. [diamerp comen (opcyHOK 8 MM.
Bigcranp Mk comiamMu (OPCYHOK 3MIHIOBIM OCHOBUM TEPEMIIICHHIM
GOpCyHOK B HampsSMHHUX BTYJKaX. THCK MOja4l BOJW 3MIHIOBIM 32
nomoMororo  BuxpoBoro Hacocy (BupoOHuK KENLE, Hpau=50M,
Qmax=5011/XB), KOHTPOJIb THCKY IO/a4i BOAM B 3MilllyBay 3IiHCHIOBAIH 3a
nonomororo  maHomeTpy (BupoOHuk CONTROLPROCESS, wmexi
BHUMIPIOBaHHA — 710 6 aTt™m). Yac poBeeHHs KOKHOTO JOCIiAy BU3HAYAIN
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3a cekyHaoMipoM. O0’€M 3MIlIaHOTO MPOJYKTY BU3HAYAIN 3a JOMOMOTOI0
MipHEX eMHOCTeH (2 kinacy Tounocti 1ISO 1042-83).

Pe3ynbTaTi eKCHEPUMEHTAJIBHUX JOCIIKEHb TPEACTABICHI B
tabmu 1.

Tabmuus 1 — Pe3ynbTaTu eKCriepuMEHTAIBHUX JTOCIIIKEHb BIUIUBY
BIICTaHI MDK COIUIaMH (POPCYHOK Ha MPOAYKTHUBHICTH MPOTHUTEUINHHO-
CTPYMHHHOTO 3MiIITyBaya.

Bincranp mix [TpoaykTuBHICTH 3MilTyBava, Q, J1/Tox
COTUTaMU
dopcyHoK, a, MM P=1,2 atm P=1,5 atm P=1,8 atm
8 300 321.54 337.29
16 300 322.14 340.02
24 300 323.01 340.83
32 300 324.69 342.96
40 300 325.20 344.13
48 300 325.20 344.55
56 300 325.20 344.55

3a OTpUMaHUMU JAHUMH MMOOYI0BaHI1 3aJIEKHOCTI MPOTYKTHUBHOCTI
3MilllyBaya MpHU PI3HUX 3HAYEHHSX THUCKY PIIMHUA HAa BXOAl Y (DOPCYHKY

(puc. 4).

Q, a/ron

350

340 —e— |

A
330
U L e H o = | — -

300 B — 8

310

300 +—4— * . - + -— .

290 — ¢ =P=12amm ——
—B— P=1.5am

280 ———
—ap— P=1.8 atM

270 | | |

5 10 15 2 25 30 35 40 45 50 55 60
a, MM
Puc. 4. 3anexHicTh NPOAYKTUBHOCTI MPOTUTEUIHHO-CTPYMUHHOTO
3MilTyBaya BiJl BI/ICTaH1 MK corjiaMu (DOPCYHOK.

AHanizyloun OTpUMaH1 3aJIeKHOCTI MOXKHA CKa3aTH, 1[0 MPU TUCKY
nojayvi piiMHU Ha Bxoal Yy popcynky P=1,2 atm 13 301IbIIEHHSIM BiJCTaHI
MiX coriamu GopcyHoK Bia a=d. 10 a=5d; 00’eM 3MilIaHOTO MPOIYKTY HE
3MIHIOETHCA.
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[3 30i7bIIIEHHAM THUCKY IOJIadl PIIMHM Ha BXOAl y (OPCYHKY
3QJIGKHOCTI HaOyBaloTh 1HIIOrO xapakrepy. Ilpu tucky P=1,5 atm i3
301IBbIIEHHSAM BiJCTaHl MK coriamu (GopcyHok Bix a=d. mo a=4d. 06’em
3MIIIAHOTO MPOAYKTY 3OUIBIIYeThCS Maibke mnpsaMmomiHiiHo. [lpu
nojaIboMy 30iiblneHH] BigcTtaHi 10 70d; 00’€M TPOAYKTY JHINAETHCS
HE3MIHHUM.

[Tpu tucky P=1,8 arm i3 301ibIIEHHSAM BiJCTaHI MiX COIUIAMH
dopcyHnok Big a=d; 1o a=6d. 00’eM 3MIMIAHOTO MPOAYKTY 301TBIIYETHCS.
[Tpu momaneIioMy 301TbIICHHI BijicTaHi 0 7d. 00’ €M IPOAYKTY JIMIIAETHCS
HE3MIHHUM

3a OTpUMaHUMHU 3aJIEKHOCTSIMU MOXKHA BIA3HAYUTH, M0 13
3MEHIIIEHHSIM BIJACTaHI MDK (opcyHkamu Bii 48 MM (110 JOPIBHIOE
IICThOM JiamMeTpaM coria (opcyHku a=6d.) no 8 mm (tobT0 a=d.)
MPOJYKTUBHICTh 3MilllyBaua 3MeHIIyeTbes. [le BimOyBaeThcs B HacCHiOK
TOTO, 10 HAa CTPYMIHb PIJIMHU, SIKA BHUTIKA€ 13 cormia (OPCYHKH, i€
3YCTPIYHHUM CTpyMiHb. THCK, KWW BUHUKAE Yy 30HI 3ITKHEHHSI CTPYMEHIB,
MPU3BOJUTH J0 3MEHIIICHHS BEIMYMHU TIEpenay TUCKY BCEPEUHI Ta 30BHI
dopcyHKu Ap, 1O B CBOIO Yepry MPU3BOIUTH O 3MEHIICHHS IIBHIKOCTI
BUTIKAHHS PIAVHU 3 POPCYHKH.

Bucnosku i nepcnexmusu nooanvuiux oocniodxcens. B pesynbTarti
aHAJITUYHUX JIOCTIHPKEHb OTpUMaHa 3aJIeKHICTh, sIKa JI03BOJISIE BU3HAYUTH
MIHIMAQJIbHE 3HAYEHHS BIJCTaHI MK COIUIaMH (OPCYHOK JJii OTPUMAHHS
HaMBHUIOT TPOAYKTUBHOCTI 3MimlyBava: a.,, =0,5d, .

ExcnepuMeHTalbHO BH3HAYEHO BIUIMB BIJCTaHI MK COIUIAMH
(GhOPCYHOK Ha MPOIYKTHBHICTh MPOTUTECUIMHO-CTPYMHUHHOTO 3MilryBada. I3
30UTBLIEHHSIM BIJCTaH1 MPOAYKTUBHICTH 30unblIyeThes. Lle BigOyBaeTbes
TOMY, 1110 THUCK, IKM BUHUKA€E y 30H1 31ITKHEHHS] CTPYMEHIB, 3MEHILIYEThCH,
a OTKe 30UIBIIYETHCS Tepenan TACKY AP Ha BXOo/i Ta BUXOi 3 (GOpCyHKH.
30UIbIIeHHsT TIEpenaay THUCKY TaKOX MPU3BOAUTH JO MiABUIICHHS
IIBUJKOCTI CTPYMEHIB y MOMEHT 3ITKHEHHS, 110, y CBOIO 4Yepry
MPU3BOANTL JIO TIJABHMINCHHS SKOCTI IepeMilllyBaHHS KOMIIOHCHTIB.
OTpuMaHi pe3yabTaTH MOXYTh OYTH BHUKOPHCTaHI TMpU MOOYIO0BI
aHaJIITUYHOI MoJieni OPOTUTEUIHHO-CTPYMUHHUX 3MIIIyBayiB,
TOMOT'€HI3aTOPIB Ta 1HIIMX T1APABIIYHUX aMapaTiB.
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BJIUAHUE PACCTOAHUA MEXKIY COIIVIAMU ®OPCYHOK
HA XAPAKTEPUCTUKHU MTPOTUBOTOYHO-CTPYHHOT' O
CMEIIUBAHUS )KUJIKOCTEM

Camoituyk K. O., fnmaunk B. @., Beronuk O. B.

Annomayus — B crarbe NPHUBeEAECHbI pe3yJbTaThbl
AHAJIMTHYECKHX /| IKCIMEPUMEHTAJIbHBIX HCCJIeIOBAHUM.
IIpeacraBieHa 3aBUCUMOCTb PACCTOSTHUSI MEXKAY COIJIAMH (POPCYHOK
0T JMaMeTpa CoILIa W3 YCJOBUS TOJIYYEHHMS] HAMBBICHIEH
NMPOU3BOAMTEJIA CMECUTEJISA, ONPeleIEHHASl AHATIUTHYECKUM METOI0M.
IIpencraBien oOmuii BHJ YCTPOMCTBA JIS 3SKCIEPUMEHTAJIbHBIX
HCCJIeJ0BaHMU mpouecca cMemuBanus xuakocrei. Ilo pesyiabraram
AHAJIMTUYECKUX M IKCINEPUMEHTAJBbHBIX HCCIAEJOBAHUN IOCTPOEHbI
3aBHCUMOCTH MPOU3BOAUTEILHOCTH CMECUTE/SI OT PACCTOSIHUSA MEKIAY
comiaMd  (OPCYHOK IMPH Pa3HbIX 3HAYEHUSIX [AABJIEHUS MOJAAYM
JKHIKOCTH.
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THE INFLUENCE OF THE DISTANCE BETWEEN NOZZLE'S
ORIFICES ON THE OF THE CHARACTERISTICS
COUNTER-JET MIXER

K. Samoichuk, V. Yalpachyk, O. Viunyk

Summary

Today, the soft drinks are in great demand. At their
manufacture one of the main processes is mixing of the blended syrup
or concentrate with prepared water, namely mixing liquids. Therefore,
the development and introduction into production of mixers, which
will provide high-quality mixing at a minimum consumption of energy
and time is relevant. As a result of analysis of different methods of
mixing fluids counter-jet mixing was highlighted as the most
promising. The article is devoted to the analytical and experimental
determination of the dependence on the performance of the mixer
from the distance between nozzle's orifice, which is necessary for the
creation of an analytical model of counter-jet mixer of liquids.
Analytical  studies were carried out based on the
classical hydrodynamic’s dependencies. For conducting experimental
research of the process counter-jet mixing were designed and
manufactured an experimental device, which is a pair of coaxially
installed jet ejectors which provides a collision of fluid jets. In the jet
ejectors the liquid and the mixing component are mixing in a certain
ratio. As a result of analytical studies, a dependence is obtained that
allows to determine the minimum value of the distance between
nozzle's orifices, to receive highest mixer performance. The
dependencies of the mixer's performance from the distance
between for diameters 1-8 mm was constructed. The influence of the
distance between nozzle's orifices on the performance of the counter-
jet mixer is determined experimentally. With increasing distance
performance increases. This is because of the pressure that occurs in
the area of the collision of the jets decreases, and consequently
increases the differential pressure at the inlet and outlet nozzle. An
increase in the pressure drop also leads to an increase of the speed of
jets at the moment of the collision, which in turn leads to improving
the quality of mixing components. The obtained results can be used in
constructing an analytical one models of counter-current-jet mixers,
homogenizers and others hydraulic machines.



