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Anomauia — crarTs NpPUCBAYEHA  NpolJieMi  3HUKEHHS
eHepro3aTpar Ha IMpouec TroMoOreHi3amili MOJIOKa, NLISIXOM
BUKOPHCTAHHA HOBHX eHepro3zoepiraoumx mnpucrpois. Haseneni
pe3yabTATH NPAKTUYHHUX [JOCJHII’KEeHb BHKOPHUCTAHHS IMIIyJIbCHOIO
roMoreHizaTopa MoOJIOKA B  MOJIOYHIi  NMPOMHCJIOBOCTI  JIs
BHPOOHHUITBA MUTHOIO MACTEPU30BAHOI0 MOJIOKA.

Knwuoei  cnoea — romMoreizanisi, MOJIOKO, BHPOOHHMITBO,
iMIyJIbCHU I roMoreHisarop, KJIANIAHHUH roMoreHisarop,
€HepPro3aTparu.

llocmanoska npobaemu. Ilponec TOMOreHizauii € OJHUM 13
OCHOBHHMX 1 HEBIJI'€EMHUX TEXHOJOTIYHUX MPOIIECIB B TEXHOJOT1UHIN JIiHII
BUPOOHHMIITBA MOJIOKA Ta MOJo4YHOI mpoaykmii [1]. ITicis romorenizartii
3HAYHO TIOJIMIIYIOTBCS CMAakKoOBI Ta CEHCOPHI  SKOCTI  MOJIOKa,
MIJBUIIYETHCS CTIMKICTh MpU 30epiraHHI Ta TPaHCIOPTYBaHHI, BIACYTHI
3aJIMIITKY KUPY HA CTIHKAX Tapy MPU BUJIMBAHHI MOJIOKA. SIKICTh MPOIYKTIB
3 BHUKOPHCTaHHSM TOMOI'EHI30BAHOI'O MoOJIOKa Habarato Buma. OpmHak,
nopsii 3 IMM, TOMOTEHI3allisl € OJHUM 3 HaWOUIbII EHEePrOBUTPATHUX
MPOIIECIB, OCKUIBKA HAMOUIbIII PO3MOBCIOIKEHUMH TOMOT'€HI3aTOpaMH, SIKi

BUKOPUCTOBYIOTh B  MOJIOYHIM  TMPOMHCIOBOCTI € —  KJalaHHI
TOMOT'€HI13aTOpPH. [Tutome €HEProcroKUBaHHs JaHOTO TUITY
roMoreHizaropiB — csrae 7-8 kBTrog/T 1 € HaWOLIBIIUM cepen

oOJlafHaHHS 111 MEXaHIYHOi 0OpoOKM MoJjioka. ToMy Ha ChOTOAHINIHIN
JI€Hb JIOCUTh aKTyaJIbHUM MHTaHHSAM € pPO3poOKa HOBUX, OUIBII
e(peKTUBHUX CIIOCO0IB roMoreHizarii abo BIOCKOHAJIEHHS BXK€ ICHYIOUHX, 3
METOI0 3MEHILEHHS! €eHePrOEMHOCTI MPOIlecy roOMOreHi3alli Ta 3017bIIeHHS
CTYTICHSI IUCTIEPTYBAHHS MOJIOYHOTO KHUPY.

Ananiz ocmannix oocniodcens. Benuka KimbKicTh poOIT cripsiMOBaHa
Ha 3MEHIIEHHS PO3MIPIB IUCTIEPTYEMUX YACTOK JUCIEPCHOI a3y MUITXOM
yIOCKOHATIOBAHHS ICHYIOUOro oOOJaJHaHHsA s TomoreHizamii [1,2].
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Opnnak, TEXHIYHI W TEXHOJIOTIYHI pIIMICHHS MO BJIOCKOHAIIOBAHHIO
TOMOT€HI3aTOPIB JOCATIIM CBOET MEXI.

JlocuTh MEPCHEKTUBHUM, Ha HAlly TYMKY, € BUKOPUCTAHHS B MOJIOYHIN
MIPOMUCIIOBOCTI JIJII TOMOTeH13aIlli MOJIOKa IMITYJIbCHOTO TOMOT'€HI3aTopa,
KWW JTO3BOJISIE OTPUMATH CTYIIIHb TUCIEPTYBAHHS HE HWKYE KIIAlTaHHUX
TOMOT'€HI3aTOPIB 31 3HAYHO MEHIIIMMH €HeproBuTparamu [3].

Dopmyniosanns yinet cmammi (NOCMAHOBKA 3a680anHs). MeToro
naHoi poOOTH € TOCIIIKEHHSI BUKOPUCTAHHS IMITYJIbCHOTO TOMOTEH13aTopa
MOJIOKA B  TPOMHCIOBUX yMOBax [JIi  BUPOOHHUIITBA  ITUTHOTO
MacTEPU30BAHOTO MOJIOKA.

OcHnosna uacmuua. IMIYIbCHUNA TOMOTEHI3ATOpP MPEJCTaBISE
co00r0 3BapHUI Kapkac 8, B HIDKHIM YaCTHHI SKOTO 3HAXOJUTHCS €MHICTh
JUIsL TOTOBOTO TPOAYKTY 9, a y BepxHiii yacTuHi — poboua Kamepa
roMoreHizaropa 3, EMHICTb JJIsi CHPOBUHU 6, M1 IKOI0 3MOHTOBAaHUN HACOC
7. PobGoua xamepa siBiisie cOOOI0 IWITIHIP, B CEPEANHI SKOTO 3HAXOJIUTHCS
MTOK 3 TOPIIHAMU-YAApPHUKAMU 4, S[KUW TPUBOJUTHCA B IO
KPUBOIIUITHUM MEXaHI3MOM 2 i5eJIeKTpOI[BI/II‘YHOM 1 [4,5].
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1 — enexTpoaBUTYH; 2 — KPUBOIIUIT;, 3 — poOoya Kamepa roMOTreHi3aTopa;
4 — mMTOK 3 MOPIIHAMH-YIAPHUKAMU; 5 — TPYOOTPOBIJ JIJIs MOJa4i MOJIOKa
B KaMepy; 6 — €MHICTh AJisi CUPOBMHH; 7 — HAcoc; 8 — 3BapHHI Kapkac;
9 — eMHICTb AJI1 TOTOBOTO MPOIYKTY.

Puc. 1. IlpomucnoBuii 3pa3ok iMImyasCHOTO TOMOT'€HI3aTOpa MOJIOKA.
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JlocmipkeHHsT  IMIYJIBCHOTO TOMOTEHI3aTopa TPOBOIMIIKCS Ha
npuBaTHOMY TianpueMcTBl "Mosoko3aBoa-OJIKOM" B niHi BUpoOHHUIITBA
IUTHOTO MMAaCTEPU30BaHOTO MOJIOKa [5].

Ha puc. 2 mpencraBieHa cxeMa TEXHOJIOTIYHOTO —IMPOIECY
BUPOOHUIITBA MHUTHOTO MOJOKAa 3 BHKOPUCTaHHSIM  IMITYJIbCHOTO
roMoreHizaropa. Y JaHOMY TPOEKTOBAHOMY BapiaHTI TEXHOJIOTISA
BUPOOHUIITBA MUTHOTO MOJIOKA 3AJMIIWIACA HE 3MIHHOIO, KPIM pPEXHUMIB
poOOTH IMITYTbCHOTO TOMOT€HI3aTopa. PallioHaIpHOI TeMIIepaTyporo
MOJIOKa TSl IMITYJIBCHOT roMoreHisaitii € 65...70 °C; gacrora i aMIutiTyaa
KOJIMBaHHS  TOPUIHIB-YJApPHUKIB  IMIYJIbCHOIO TOMOTEHI3aTopa s
MUTHOTO MOJIOKA CTaHOBUTH BIAMOBIIHO 55...59 I'm ta 10...12 MM npu

rmoga4di mosoka 1800...2000 kr/ron.
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1 —Hacocu i1 MOJIOKA; 2 — JIYMJIBHUK MOJIOKA, 3 — OajlaHCHI TaHKH JIs
MOJIOKa; 4 — IJIaCTUHYACTa OXOJIO/KYBAJIbHA YCTAHOBKA; S — HOpMallizaTop;
6 — nmacTuHYacTa nacTepy3alliifHO-0X0JI0IKyBaJIbHA YCTaHOBKA;
7 — cenapaTop— MOJIOKOOYUCHHK; 8 — IMITyJIbCHUI TOMOT'€H13aTop.
Puc. 2. Cxema TEXHOJIOTITYHOTO MPOLIECY BUPOOHUITBA MUTHOTO
MOJIOKA 3 BUKOPUCTAHHSM IMITYJIbCHOTO TOMOT€H13aTOopa.

Mosoko mnoctynae B OajlaHCHMM TaHK 3, 3BIAKM HacocoMm |
MOJIA€THCS B TUIACTUHYACTY OXOJIO/KYBaJIbHY YCTAaHOBKY 4, Jie TIOTIepeAHbO
oxoJIoKy€eThesl. Jlani HacocoM 1 0XoyomKeHe MOJIOKO CIPSIMOBYETHCS Ha
HOpMasi3alio 5, ska BiaOyBaeTbcs B moroli. HopmamizoBana cymim
NOJAEThCS B IUIACTHHYACTY IMACTEpPU3aAIiiiHO-0X0JI0/PKYBAIbHY YCTaHOBKY
6 AJIs MiAirpiBaHHs Mepe NOTPAIJITHHSM B CenapaTop- MOJIOKOOYUCHHK 7.
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[licns OYMCTKHM TPOBOJUTHCS TOMOIEHI3Allsl B  IMIIYJIbCHOMY
romMoreHizaropi 8. 3BiJICK MOJIOKO 3HOBY IIOJIA€ThCS B IUIACTHHYACTY
[acCTEpU3aLIHHO-0X0JI0)KYBAJIbHY YCTAHOBKY 0, 1€ MOJIOKO CIIOYaTKy
[ACTEPUBYETHCS, @ MOTIM OXOJIOMKYEThCS Ta CIIPSIMOBYETHCSI HAa PO3JIUB Ta
dacyBaHHSI.

B pesynbrari BumpoOyBaHb IMIYJIBCHOTO TOMOTeHi3aTopa Oyio
BIIMIYEHO 3HAYHE 3HIKEHHS MOTY>KHOCTI Ha npuBif 3 18,5 kBT mo 2 xBrT.

Tabmumss 1 — TlopiBHANBPHA XapakTepUCTUKA JOCHTIIKYBaHHX
TOMOT€HI3aTOPIB
TexHoI0TIYHI TOKAa3HUKHU Kananxui, IMHYHB(.:HHIZ
A1-OI'2M-2,5 | romoreHizaTop

ITpoayKTUBHICTB, J1/TOJ 2500 1800
MiHIMaIbHUIA ~ JlaMeTp  9acTOK
MOJIOYHOTO KUPY mics 0,8 0,8
rOMOTeH13allli, MKM
IToTyxHicTh, KBT 18,5 2
Maca, xr 1350 155

Ha pwuc. 3 mokaszani wmikpodortorpadii mpoOd MojgoKa Mmicis

rOMOreHi3allii B IMIYJI5CHOMY TOMOTEH13aTOp1 B MOPIBHSIHHI 3 KJIaaHHOIO
TOMOT€HI3alIlI€lO.

6)

0) micas KJamaHHOI
Ap=16 Mlla; B) micys iMmynbCHOT ToMoreHizaiii npu p = 1,5 MIla.

Puc. 3. MikpodoTorpadii npod monoka (30u1bmeHHs y 400 pa3is).

roMoresisamii

a) HeoOpoOJeHe MOJIOKO; npu

Jlo romoreHi3armii
IapaMeTpaMu: CEpefHid JaMeTp JKMPOBHX KylboK d

MOJIOKO XapaKTepu3yBajoCsi HACTYIHUMHU
=2 48 MKM,

ﬂncnepcm o=1,66, koedilieHT Bapiamuii (4acTka pO3CIIOBAHHS MPU3HAKY
BIJIHOCHO cepej:[Hboro) V =67%. Ilicns xmamaHHOi roOMoOreHi3arii i
BIMOBIAHO  IMITYJIbCHOI TOMOTEHi3alii 11 TMOKAa3HUKH CTAHOBUWJIM:

dcep =(0,98 mxM Ta 0,80 mxm, =0,50 ta 0,46, V =51 Ta 56%.

[IpoBeneHi noCHiKEHHS MOKa3all, 1110 CEPEAHIN JiaMeTp KUPOBUX
KyJbOK TIPH 0OpOOIIl IMITYyJIL,CHUM TOMOTEHI3aTOPOM 3MEHIUBCsS Ha 19 % y
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MOPIBHSHHI 3 KJIAlaHHUM, TaKOXX 3MEHINWJIOCS 3HAUEHHS JHCIEPCii, o B
CBOIO Yepry CBIIUYMUTH IPO Te€, 0 OOpaHi MapamMeTpH 1 peKUMH IMITYILCHOI
roMOreHi3alii 3a0e3neuyroTh CTabUIBHICTh KUPOBOI a3y MoOJoKa Ticis
roMoreH13arii.

['oToBe macTepu3oBaHE€ MOJOKO, sKe OyjJo BupoOieHe 3
BUKOPHCTAHHSAM IMITYJIbCHOTO TOMOTEHI3aTopa OyJI0 HampaBJICHO Ha
excriepTusy 10 Jjaboparopii. BucHOBOK BuIpoOyBajbHOI JabopaTopii
XapyoBOI MPOIYKIIIi MPOAOBOILYOI CHUPOBUHM Ta OyAiBETLHUX MaTepiaiB
MeniTonoaschKol bimii BUIIPOOYBAILHOTO LHEHTPY
"SAITOPIXOKACTAHIAPTMETPOJIOI'TA" ¢cBigunTh mpo BiAMOBIIHICT
MUTHOTO TMACTEPU30BAHOTO MOJIOKA, IO TPOMIIIIO TOMOTCHI3aIlil0 B
IMITyJIbcHOMY ToMoreHi3aropi, Bumoram JICTY 2661-94, siki 3aTBepKeHi 1
BBEJICHI B 1110 HaKa3oM Jlepxkcranmapty Ykpainu Ne 79 Bix 02.08.1999 p.

Buchosxku. Pe3ynpTaTd TpOBEACHUX MNPAKTHUYHUX JOCIIKEHb
IMITyJIbCHOTO TOMOT€HI3aTopa Ha MOJOYHOMY MIANPUEMCTBI B JIiHII
MUTHOTO  TACTEPU30BAaHOTO  MOJOKa  CBiYaTh MPO  JOLLUIBHICTb
3aCTOCYBaHHS IMITYJIbCHOTO TOMOTEHI3aTOpa MOJIOKA Y BUPOOHUIITBI.
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NCIIOJBb30BAHUME UMITYJIBCHOI'O
TOMOTI'EHU3ATOPA B MOJIOYHOM ITPOMBIIIVIEHHOCTH

Camoituyk K. O., [Tansanuka H. A., [Ie16 B. I'., Aatonosa I'. B.
AHHOmMayusn — cTaThsi  NMOCBALIEHA  NpodjeMe  CHUKEHUA

JHEPronoTpedJieHUs HA MPoOlecC TOMOTreHM3alUM MOJIOKA IyTeM
HCIO0JIb30BAHUS HOBBIX JHeprocoOeperammx ycrpoiicts. IlpuBenenbl



[pami THATY 17 Bumn. 19. T. 2

Pe3yabTATDI NPAKTHICCKHUX HCCJIeA0BAHMM HCITI0JIb30BaHNUA
HMITYJbCHOI'0 IroMoreLu3iaropa B MOJIOYHOH NPOMBIINUJICHHOCTH IJI
IMPOM3BOJACTBA MUTHEBOI'0 MACTEPU30BAHHOI0O MOJIOKA.

THE USING OF IMPULSIVE HOMOGENIZER
IN A DAIRY INDUSTRY

K. Samoichuk, N. Palyanichka, V. Tsyb, G. Antonova
Summary

The article is devoted to one of the main and inevitable
technological processes in the technological line of milk and milk
products production - the process of homogenization. After
homogenization, the taste and sensory qualities of milk significantly
improve, while maintaining storage and transportation stability.
However, along with this homogenization is one of the most energy-
consuming processes, since the most common homogenizers used in the
dairy industry are - valve homogenizers. Specific energy consumption
of this type of homogenizer - reaches 7-8 kWh / t. Therefore, to date, a
very topical issue is the development of new, more effective ways of
homogenizing or improving already existing, in order to reduce the
energy intensity of the process of homogenization and increase the
degree of dispersion of milk fat.

It is quite promising to use impulsive homogenizer of milk in
the dairy industry, which allows obtaining a degree of dispersion of not
less than valve homogenizers with significantly lower energy
consumption.

A practical test of impulsive homogenizer was carried out at the
factory, during which a significant reduction in power for a
homogenizer drive from 18.5 kW to 2 kW was noted. Studies also
showed that the average diameter of the fatty balls when treated with
impulsive homogenizer decreased by 19% compared to the valve, and
also decreased the value of the dispersion, which in turn indicates that
the chosen parameters and modes of impulsive homogenization ensure
the stability of the fat phase of the milk after homogenization.

Consequently, the results of the practical research of impulsive
homogenizer in a dairy enterprise in the line of drinking pasteurized
milk indicate the expediency of using impulsive milk homogenizer in
the production.



