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CaHKm-Ilemep6yp2cKuu Hau,uOHaJlbHblU uCCJlea06ameJlbCKUUyHu6epcumem lfTMO
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Data on research of effective viscosity of a mix of ice-cream are provided in article ,<Icecream creamy". When
manufacturing ice-cream the important place is allocated for hydrodynamic and thermal processes which in-
clude hashing of the components entering into a mix of ice-cream, warming up and its pasteurization, filtering,
homogenization and cooling of a mix of ice-cream. Course of hydrodynamic and thermal processes is consider-
ably caused by size of effective viscosity of a mix of ice-cream. Authors provide data on effective viscosity of a
mix of ice-cream "Ice cream creamy" depending on temperature of a product and a gradient of speed that will
allow to make necessary calculations of the equipment reasonably.
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B TeXHOflOrl1'-:leCKOM rrp0lJ,ecce rrpl1 rrpOM3BO,ll,C-

TBe MOpO)KeHOrO CMeCM rrO,ll,BepraIOTC5I TefIJ10BOM

06pa60TKe - rracTepM3alJ,l111 M OXJI(l)K)l,eHI1IO. O,ll,HOM

113Ba.)K}-:leM1l1l1XpeOflOrWleCKRX xapaKTepl1CTMK, OKa-

3bIBalOll.I,RX CYJl.I,eCTBeHHoeBJlIDIHl1e Ha TefIJ1006MeH

113aTpaTbI rroTpe6Jl5IeMOM MOll.l,HOCTI1rrpl1 06pa60TKe

CMeceM MOpO)KeHOrO 5IBJl5IeTC5IRX B5I3KOCTb.

BH3KOCTHble CBOMCTBa CMeceM MOpO)KeHoro 3a-

BI1C5ITOT COCTaBa CMeCI1, ee TeMrrepaTypbI 11 ,ll,pyrRX

<paKTOPOB.
Orrpe,ll,efleHl1e pe)Kl1MOB pa60TbI TeXHOJlOrWleC-

Koro 060pY,ll,OBaHIDI 06YCJlaBJlI1BaeTC5I <p113I1KO-Me-

xaHWleCKRMM 11rJlaBHbIM 06pa30M peOJlOrWleCKRMI1

CBOMCTBaMI106pa6aTbIBaeMbIX rrMll.I,eBbIX Macc [1, 2].

1l03ToMY rrpM pa3pa60TKe 11npl1 onpe,ll,eJleHI1M OnTI1-

MaJIbHbIX YCJlOBI1Mpa60TbI 060pY,ll,OBaHIDI He06xo,ll,l1-

MO I1CCfle,ll,OBaTb<pM3MKo-MeXaHWleCKRe CBOMCTBa06-

pa6aTbIBaeMoro npo,ll,yKTa CyYeTOM TefIJIOBbIX 11Mexa-

HWlecKRX B03,ll,eMCTBMMHa Hero co CTOpOHbI pa60'lliX

opraHoB M TefIJIOrrepe,ll,alOll.I,RX rroBepXHocTeM MallIl1H

11arrrrapaTOB.

J1HTeHcM<pI1KalJ,l15I MeXaHl1':leCKRX 11 TefIJ10BbIX

rrpOIJ,eCCOB npl1 06pa60TKe nl1ll.1,eBbIX MaTepl1aJIOB

MO)KeT6blTb OCYJl.I,eCTBJleHaHa OCHOBe113yYeHIDI 3TRX

rrpOIJ,eCCOBC yYeTOM peOJlOrM~eCKRX CBOMCTB rrpo-
,ll,yKTOB.

J1cCJle,ll,OBaHMe peoJlOrl1'leCKI1X CBOMCTB CMeCI1

MOpO)KeHOrO «IlJloM6Mp CJlMBO'lHbIM» OCYJl.I,eCTBJl5I-

JlI1 Ha Bl1CK03MMeTpe «PeoTecT», KOTOpbIM COCTOI1T

113 npI1BO,ll,a, 113MepMTeJlbHOrO MexaHM3Ma M 113Me-

pMTeJlbHOrO yCTpoMCTBa. B COCTaB rrpMBO,ll,a BXO,ll,MT

CMHXpOHHbIM 3JleKTpO,ll,BMraTeJlb M ,ll,BeHa,ll,lJ,aTMcry-

rreHb'laTaH Kop06Ka rrepe,ll,a'l. qacToTa Bpall.l,eHIDI

BaJIa 3JleKTpO,ll,BMraTeJl51 rrOCpe,ll,CTBOM rrepeKJlIO'la-

TeJlH YCTaHaBJlMBaeTCH 750 MJlM 1500 060POTOB B MI1-

HyTy. J13MepMTeJlbHbIM MexaHM3M rrpe,ll,CTaBJl5IeT

C060M MexaHMKo-3fleKTpl1'leCKMM rrpe06pa30BaTeJlb
Bpall.l,alOll.I,erO MOMeHTa. J13MepMTeJlbHOe yCTpOMC-

TBO COCTOI1T113BHyTpeHHero M Hap~Horo 113Mepl1-

TeJlbHbIX IJ,I1JlI1H,ll,POB,M TepMocTaTMpylOll.I,eM eMKOC-

TM. Hapy)KHbIM IJ,MJlI1H,ll,PBl1CK03MMeTpa C I1CCJle,ll,y-

eMbIM MaTepMaflOM OKp~eH TepMOCTaTMPYlOll.I,eM

eMKOCTblO.

ITepe,ll, Ha'laflOM M3MepeHMM, rrp06Ha51 CMeCb MO-

p0)KeHOrO TepMocTaTMpOBaflaCb 20 MMH rrpM 3a,ll,aH-

HOM TeMrreparype B TepMocTaTMPYlOll.I,eM eMKOCTM,

rrOCJle 'lero OCYJl.I,eCTBJl5lJlMM3MepeHIDI 3<p<peKTMB-

HOM B5I3KOCTMnpo,ll,yKTa npM B03paCTalOll.I,J1X 3Ha'le-

Hl15IX 'laCTOTbI Bpall.l,eHI15I IJ,MJIMH,ll,paBMCK03MMeTpa.

,1.l;Jl5I nO,ll"ll,ep)KaHIDI rrOCT051HHOMTeMrreparypbl CMeCI1

MOpO)KeHOrO Hapy)KHbIM HenO,ll,Bl1)KHbIM IJ,J1J1MH,ll,P

C TepMoCTaTMPYlOll.I,eM eMKOCTblO COe,ll,MH5IJlMC )Kl1)l,-

KOCTHbIM IJ,I1PKYJl5IIJ,MOHHbIMTepMOCTaTOM. Eflaro,ll,a-

pH 3TOMY TeMneparypa np06bI rrp0,ll,YKTa nO,ll"ll,ep)Kl1-

BaflaCb CTO'lHOCTblO ±O, 1°C.

B np0lJ,ecce I1CCJle,ll,OBaHI1MTeMneparypa CMeCM

MOpO)KeHOrO M3MeH5IJlaCb OT 5,2 ,ll,0 30°C C MHTepBa-

JlOM OKOJlO 5°C, pe3YJlbTaTbI 113MepeHl1M rrOKa3aHbI

Ha pMCYHKe. fpa,ll,MeHT CKOpOCTM M3MeH5IJlC51OT 146

,ll,0 1312 c-I. CocTaB CMeCI1 MOpO)KeHoro «ITflOM6Mp

CJlMBO'lHbIM»: )Kl1p 15%; COMO 10%; cTa6MJIM3a-

TOp - KpaxMafll,2%.
ITPM Bcex TeMrreparypax rrp0,ll,yKTa 5,2; 10,0; 15,0;

20,0; 25,011 30,0 °C YMeHbllIeHl1e 3<p<peKTMBHOMB5I3-

KOCTM CMeCI1 MOpO)KeHoro «ITJloM6Mp CJlMBO'lHbIM»

C B03paCTaHMeM rpa,ll,MeHTa CKOpOCTI1 npOMCXO,ll,MT

rrpaKTI1'leCKR B O,ll,MHaKOBoMCTeneHJ1. TaK, rrpM TeM-

rreparype CMeCM5,0 °C MB03paCTaHI111rpa,ll,l1eHTa CKO-

POCTI1OT 146,ll,0 1312 c I, 3<p<peKTMBHaHB513KOCTbee

YMeHbllIaeTCH OT 0,0789 ,ll,0 0,0634 ITa . C, T. e. B 1,24

pa3a. llpl1 TeMneparype CMeCM20,0°C M B03paCTaHMI1
rpa,ll,MeHTa CKOpOCTI1OT 437 ,ll,0 1312 c-13<p<peKTMBHa51

B5I3KOCTbrrp0,ll,yKTa YMeHbllIaeTC5I OT0,0263,ll,0 0,0232,

T.e. B 1,13 pa3a.

ITOJlY'leHHbIe ,ll,aHHble 06 3<p<peKTI1BHOMB513KOCTM

CMeCI1MOpO)KeHoro «ITJloM6Mp CJlI1BO'lHbIM» rrpl1 pa3-
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HapMY CyCTaHOBJIeHMeM CTerreHM BJIIDIHIDI rpa-

AMeHTa CKOpOCTM Ha 3¢¢eKTMBHYJO B5I3KOCTbCMeCM

MOpO)KeHoro «IlJIoM6Mp CJIMBOqHbIH» 6bIJIO BbillBJIe-

HO YMeHbllIeHMe B5I3KOCTMrrpO.n.yKTa C B03paCTaHMeM

TeMrrepaTypbI ero, TaK, rrpM OAHOM M TOM )Ke 3Haqe-

HMM rpaLl,MeHTa CKOpOCTM paBHOM 437 c-I 3HaqeHIDI

3¢¢eKTMBHOH B5I3KOCTM CMeCM 6bIJU1 CJIeAYIOliIMe:

rrpM 5,2 °C - 0,0697 ITa' c; rrpM 10,0 °C - 0,0551 ITa' c;

rrpM 15,0°C-0,0464ITa' c; rrpM20,0°C-0,0302ITa' c;

rrpM 30,0 °C - 0,0263 ITa . c.

ITonyqeHHble AaHHble IIeJIecoo6pa3Ho MCrrOJIb30-

2 y, c-1 BaTb rrpM rMAPOAMHaMMqeCKIDC M TeIIJIOBbIX paCqeTax.

PUC. I. BJl3KOCmHo-cKopocmHble xapaKmepucmuKu CMecu MOPO-
JlCeHOcO«IIJloM6up CflU60IfHbIU» npu meMnepamype:

I- 5,2°C; 2-IO,O°C; 3 -I5,O°C;
4 - 20,O°C; 5 - 25,O°C; 6 - 30,O°C

JIMqHbIX 3HaqeHIDIX rpaLl,MeHTa CKOpOCTM rr03BOJIMJIM

yCTaHOBMTb cpaBHMTeJIbHO He3HaQMTeJIbHOe BJIIDIHMe

MeXaHJ1qeCKOrO B03AeHcTBIDI Ha B5I3KOCTHble CBOHC-

TBa MCCJIe.n.yeMoro rrpo.n.yKTa.
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