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EMKOCTHOe 060PY,Il;OBaHHe

,Il;lliI OXJIa)K)l;eHIDI B5I3Kl1X rrH:ru;eBhIX rrp0,I:J;yKTOB

C :ru;a,n;5IIIJ;HMB03,Il;eitcTBHeM Ha HX CTPYKTYPY
Kana. mexn. nay" B.JI. HIIKOJIAEB

CIl6FYH u IlT

In article features of cooling of viscous sour-milk foodstuff in the capacitor
equipment are considered. Also features of cooling of other viscous products
which thermal characteristics are close to thermal characteristics of viscous
milk food are considered. The description of the device offered by the author
of article, for cooling the viscous structured foodstuff is resulted. In the
offered device the quick chilling of a product is provided rather, thus there is
a sparing influence on its framework.

Y.n;OBJIeTBOpeHHe rroTpe6HocTeH HaCeJIeHlUI B BbICOKO-

KaqeCTBeHHbIX rrpo.n;yKTax rrHTaHHH HMeeT 60JIbllIOe 3Ha-

qeHHe. Cpe.n;H pa3HOo6pa3HbIX nHIl.(eBbIX npO)J;yKToB MO-

JIOqHbIe rrpo.n;YKTbI HBJIHIOTCHO.n;HHMHH3 OCHOBHbIX B nH-

TaHHH qeJIOBeKa. Oco6eHHo OHH Heo6xo.n;HMbI .n;eTHM H

60JIbHbIM. Ba:)I(Hoe MeCTO B nHTaHHH qeJIOBeKa OTBO.n;HT-

CH KHCJIOMOJIOqHbIMrrpo.n;yKTaM: npocToKBallIe (06bIKHO-

BeHHoH, MeqHHKOBCKOH,IO)l(HOH), pH)I(eHKe, Keqmpy, HOryp-

TY, KYMbICY, aI.(H.n;o<pHJIHHY,aI.(H.n;o<pHJIbHOMYMOJIOKY,CMe-

TaHe, TBopory H .n;p. ,ll;JIH Bcex KHCJIOMOJIOqHbIX npO)J;yK-

TOB xapaKTepHo HaJIHqHe MOJIOqHOKHCJIOrO 6pO)l(eHHH,

CBH3Horo crycTKa H KHCJIOrO BKyca.

IIpH rrpoH3Bo.n;cTBe KHCJIOMOJIOqHbIXnpo)J;yKTOB npHMe-

HHIOT .n;BaMeTo.n;a - TepMocTaTHbIH H pe3epByapHbIH.

IIpH TepMoCTaTHoM MeTo.n;e npoH3Bo.n;CTBO MOJIOqHbIX

npo.n;yKToB ocymeCTBJIHeTCH B cJIe.n;ylOmeH nOCJIe.n;OBa-

TeJIbHOCTH: npHeMKa H Ol.(eHKa KaqeCTBa MOJIOKa; ero OqH-

cTKa; HOpMaJIH3al.(HHMOJIOKano )l(HPY; nacTepH3al.(HR; ro-

MoreHH3aI.(HH; OXJIa)l(,lJ;eHHe; 3aKBallIHBaHHe; p03JIHB 3a-

KBallIeHHoro MOJIOKa; CKBallIHBaHHe B TepMocTaTe; DXJIa)l(-

.n;eHHe H c03peBaHHe npo.n;YKTa; onpe.n;eJIeHHe ero Kaqe-

CTBa [1, 2].
IIepBbIe ceMb Onepal.(HH npHMeHHIOTcH npH 060HX cno-

co6ax rrpoH3Bo.n;cTBa. Cpe.n;H nepeqHCJIeHHbIX Onepal.(HH

3HatIHMoe MeCTO3aHHMaeT npol.(ecc OXJIa)l(,lJ;eHHHrrpo.n;yKTa

rrOCJIe ero CKBallIHBaHHH, TaK KaK npH :nOM npOHcxo.n;HT

C03peBaHHe npO)J;yKTa. KaK OTMeqeHO B [2], 6bICTpOe ox-

JIa)l(,lJ;eHHerrpo.n;yKTa nOMoraeT rrpHocTaHoBHTb MOJIOqHO-

KHCJIOe 6pO)l(eHHe, KOTopoe npeKpamaeTcH npH TeMnepa-

TYpe OKOJIO8°C. IIpH 3TOM, eCJIH npOl.(eCC OXJIa)l(,lJ;eHHH

npo.n;yKTa ocymeCTBJIReTCH HecBoeBpeMeHHo, TO yxy.n;llIa-

eTCH ero KaqeCTBO, TaK KaK HapaCTaeT KHCJIOTHOCTb H

BbI,ll;emleTCjJ CbIBopOTKa.

Ba)l(HOe 3HaqeHHe HMeeT npol.(ecc OXJIa)l(,lJ;eHHHH rrpH

rrpoH3Bo.n;cTBe TaKoro KHCJIOMOJIOqHOrO npo.n;YKTa, KaK

CMeTaHa. CMeTaHy BbIpa6aTbIBalOT H3 CJIHBOK, CKBallIeH-

HbIX qHCTbIMH KyJIbrypaMH MOJIOqHOKHCJIbIX 6aKTepHH.

IIpol.(ecc ee H3rOTOBJIeHHH BKJIlOqaeT cJIe.n;ylOmHe onepa-

I.(HH: HOpMaJIH3aQHIO CJIHBOKno )l(HPY; nacTepH3aQHIO; ro-

MoreHH3aQHIO; OXJIa)l(,lJ;eHHe .n;o TeMrreparypbI 3aKBallIH-

BaHHjJ; BHeceHHe 3aKBacKH; CKBallIHBaHHe CJIHBOK; onpe-

.n;eJIeHHe KOHQa cKBallIHBaHHH; OXJIa)l(,lJ;eHHe;c03peBaHHe;

pac<paCOBKa CMeTaHbI H ee xpaHeHHe.

Kor.n;a paccMaTpHBaeTcH rrpoQecc OXJIa)l(,lJ;eHHjJ,cpe.n;H

nepeqHCJIeHHbIX OnepaQHH Heo6xo.n;HMO 06paTHTb BHHMa-

HHe Ha TO, qTO no OKOHqaHHH CKBallIHBaHHjJ CMeTaHy Tpe-

6yeTCjJ HeMeMeHHo OXJIa.n;HTb.n;o 5 ... 8 0c.
Ba)l(HOe 3HaqeHHe npH npOH3Bo.n;CTBe CMeTaHbI H .n;py-

rHX BH3KHX KHCJIOMOJIOqHbIX npO)J;yKTOB HMeeT HX CTpyK-

TYpa. B CBR3H C 3THM Heo6xo.n;HMO HMeTb B BH.n;y,qTO Me-

XaHHqeCKOe B03.n;eHcTBHe Ha CJIHBKH npH npOH3Bo.n;CTBe

CMeTaHbI OTpHQareJIbHO BJIHHeT Ha CTPYKTYPY H KOHCHC-

TeHQHIO rOTOBoro npo.n;YKTa. IIo3TOMY He CJIe.n;yeTHHTeH-

CHBHO nepeMellIHBaTb, a TaK)I(e rrepeKaqHBaTb CJIHBKH,

CMeTaHY H .n;pyrHe BR3KHe KHCJIOMOJIOqHbIenpo.n;YKTbI QeH-

Tpo6e)l(HbIMH HacocaMH, nOCKOJIbKY HX HCnOJIb30BaHHe

cymecTBeHHO pa3pymaeT CTpyKTYPY rrepeKaqHBaeMOro

npo.n;YKTa.

PaCCMaTpHBaR Bonpoc 0 CTpyKType MOJIOqHOKHCJIbIX

npo.n;yKTOB B npoQecce rrpOH3Bo.n;CTBa H B oco6eHHOCTH

B npoQecce OXJIa)l(.n;eHHHnOCJIe CKBallIHBaHHH, HeB03MO)l(-

HO rOBopHTb 0 rrOJIHOM coxpaHeHHH CTpyKTypbI rrpo.n;yK-

Ta, qTO 06'bHCHHeTCH CJIe.n;ylOmHMH 06CTOHTeJIbCTBaMH.

ComaCHO TeXHHqeCKHM YCJIOBHjJM npOH3Bo.n;CTBa KHCJIO-

MOJIOqHbIX npo.n;yKTOB npo.n;OJI)I(HTeJIbHOCTb HX OXJIa)l(.n;e-

HHH nOCJIe CKBallIHBaHHH .n;oTeMnepaTypbI 10 ... 12 °C He

.n;OJI)I(HanpeBbIllIaTb 4 ... 5 q. IIpH 60JIee .n;JIHTeJIbHOMox-

JIa)l(.n;eHHH KHCJIOTHOCTb npo.n;yKTa rrpeBbIcHT .n;onycTH-

Moe 3HaqeHHe, a TaK)I(e YMeHbllIHTCH 060paqHBaeMOcTb

o6opy.n;oBaHHH.



OXJIa)J(,n:eHHe KHCJIOMOJIOqHbIX npO,n:yKTOB, HMelO~HX

CpaBHHTeJIbHO BbICOKYlO BH3KOCTbH MaJIylO TenJIOnpOBO,n:-

HOCTb, 3a YKa3aHHbIH OTpe30K BpeMeHH B eMKOCTHOM 060-

py,n:OBaHHH ocy~eCTBJIHTb Tpy,n:HO, TaK KaK B CHJIy OTMe-

qeHHbIX oc06eHHOCTeH BH3KHXMOJIOqHbIX npo,n:yKTOB npo-

IIecc HX OXJIa)J(.LJ:eHHHocy~eCTBJIHeTCH Me,n:JIeHHO.

Hepe,n:Ko ,n:JIHyCKopeHHH npOllecca OXJIa)J(,n:eHHHyBeJIH-

qHBaIOT qaCTOTY Bpa~eHHH pa60qHX opraHOB eMKOCTHO-

ro 060py,n:oBaHHH, qTO Be,n:eT K B03paCTaHHlO BeJIHqHHbI

rpa,n:HeHTa CKOpOCTH, a CJIe,n:OBaTeJIbHO,K cy~ecTBeHHO-

MY pa3pyrneHHlO CTpyKTYPbI npo.n:yKTa H YMeHbIUeHHlO ero

3<p<peKTHBHoH BH3KOCTH. KaK OTMeqaeT npo<peccop

A.B. fop6aToB [3], 3aBHCHMOCTb 3<p<peKTHBHOHBH3KOCTH

OT CKOpOCTHc,n:BHra CqHTaeTCH OCHOBHOH xapaKTepHCTH-

KOHCTpYKTYpHO-MeXaHHqeCKHX CBOHCTB,n:HcnepcHbIx CH-

CTeM, TaK KaK 3<p<peKTHBHaH BH3KOCTb HBJIHeTCH HToro-

BOHxapaKTepHCTHKOH, onHcbIBalO~eH paBHoBecHoe COCTO-

HHHe Me)J(.LJ:ynpoIIeccaMH BOCCTaHOBJIeHHHH pa3pyIUeHHH

CTpyKTYpbI B yCTaHoBHBIUeMcH nOTOKe. qTO )J(e KacaeT-

CH BH3KHX MOJIOqHbIX npo.n:yKTOB, TO Bce OHH OTHOCHTCHK

,n:HcnepCHbIM CHCTeMaM.

KaK nOKa3bIBaIOT pe3YJIbTaTbI HCCJIe,n:OBaHHHpeOJIOrH-

qeCKHX xapaKTepHCTHK KHCJIOMOJIOqHbIXnpo.n:yKToB [3, 5,
6], C B03pacTaHHeM rpa,n:HeHTa CKOpOCTHnpH HX nOCTOHH-

HOH TeMnepaTYpe 3<p<peKTHBHaHBH3KOCTb3aMeTHO YMeHb-

IUaeTCH. 3TO 06CTOHTeJIbCTBO He06xo,n:HMO yqHTbIBaTb

npH paccMoTpeHHH HHTeHcH<pHKaIIHH npoIIeccoB OXJIa)J(.LJ:e-

HHH. CJIe,n:yeT TaK)J(e HMeTb B BH,n:y,qTO npH JI1060H, ,n:a)J(e

caMoH He3HaqHTeJIbHOH, qaCTOTe Bpa~eHHH pa60qero

opraHa 6y,n:eT pa3pYIUaTbcH cTpyKTYpa npo,n:YKTa. To )J(e

npoHcxo,n:HT npH ,n:BH)J(eHHHnpo,n:yKTa no Tpy60npoBo,n:aM,

npH HCTeqeHHH ero H3 ,n:03HPYlO~HX yCTpOHCTB H B ,n:py-

rHX CJIyqaHX.

B CBH3H C OTMeqeHHbIM cnpaBe,n:JIHBO paccMaTpHBaTb

Bonpoc He 0 nOJIHOM coxpaHeHHH CTpYKTYpbI npo.n:yKTa, a 0

MaKCHMaJIbHOB03MO)J(HOM,y,n:eJIHHnpH nOM ,n:OJI)J(HoeBHH-

MaHHe BonpocaM HHTeHCH<pHKaIIHHTellJIOBbIX npoIIeccoB.

C yqeTOM CKa3aHHOrO HaMH npe,n:JIo)J(eH annapaT ,n:JIH

6bICTpOrO OXJIa)J(.LJ:eHHHBH3KHX CTpyKTypHpoBaHHbIx: nH-

~eBbIx npo,n:yKToB [4], o,n:HoBpeMeHHo OKa3bIBalO~ero

IIIaMIIIee B03,n:eHCTBHe Ha HX CTpyKTYPY.

Annapar COCTOHTH3 Kopnyca C OXJIa)J(.LJ:alO~eHpy6aIU-

KOH H naTpy6KaMH (,n:JIHno,n:aqH H OTBo,n:aXJIa,n:OHOCHTe-

JIH) H pa3Me~eHHoro BHyTpH Hero Heno,n:BH)J(Horo TenJIO-

06MeHHoro yCTpoHCTBa. AnnapaT cHa6)J(eH rpH60BH,n:HbIM

KJIanaHOM ,n:JIHcnycKa npo,n:yKTa H HanOJIHeHHH annapaTa.

TenJIo06MeHHoe yCTpOHCTBO BbIllOJIHeHO B BH,n:e ,n:BY-

CTeHHbIX nJIaCTHHqaTbIX TenJIo06MeHHbIX 3JIeMeHTOB, CO-

e,n:HHeHHbIXMe)J(,n:yC060H BepXHHMH H HH)J(HHMH BTYJIKa-

MH C IUaH6aMH. 3TO n03BOJIHeT peryJIHpOBaTb 3a30p Me)J(-

,n:y TenJIo06MeHHbIMH 3JIeMeHTaMH.

B CBH3H C TeM qTO TenJIOnepe,n:alO~He nJIaCTHHqaTbIe

3JIeMeHTbI pa3Me~eHbI paBHOMepHO no BceMy 06'beMy

annapaTa, HMelOT 60JIbIUylO nJIO~a,n:b H pacnOJIO)J(eHbI

6JIH3KO ,n:pyr OT ,n:pyra (Ha paccTOHHHH 6 ... 30 MM), OXJIa)J(-

,n:eHHe npo,n:yKTa B HeM npOHcxo,n:HT 6bICTpO H 6e3 nepe-

MeIUHBaHHH, qTO n03BOJIHeT coxpaHHTb ero CTpyKTYPY.

TenJIo06MeHHoe yCTpOHCTBO MO)J(HOJIerKO BbIHHMaTb H3

annapaTa, HanpHMep ,n:JIHMOHKH.

):VuI onpe,n:eJIeHHHnpo,n:OJDKJITeJIbHOCTIfOXJIa)J(.LJ:eHHHnpo-

,n:yKTa 't OT HaqaJIbHOH TeMnepaTYpbI lH ,n:o KOHeqHOH lK
(8 DC) npH Pa3JIHqHbIX TeMnepaTYpax CTeHKH OXJIa)J(,n:alO-

~eH nOBepXHOCTH leT H paCCTOHHHHXMe)J(.LJ:ynJIaCTHHqaTbI-

MH TellJIo06MeHHbIMH 3JIeMeHTaMH 0 6bIJIH BbIllOJIHeHbI pac-

qeTbI, pe3YJIbTaTbI KOTOPbIX npHBe,n:eHbI B Ta6JIHIIe.

npo)lOJDlOl'I'eJlLHOCTh OXJI3JI(JleHHJI 't, MHH BJl3KHX MOJIO'lHLIX

lH' ttT' ·C npoJlYKTOB )10 I. = 8 ·C
·C

S= 0,006 M S= 0,010 M S= 0,016 M S= 0,020 M S= 0,030 M

6 1,87 4,41 10,2 15,4 32,0

32 4 1,41 3,29 7,6 11,5 23,7
0 0,98 2,29 5,25 7,94 16,2

-4 0,77 1,77 4,03 6,07 12,4

6 1,68 3,94 9,07 13,8 28,5

26 4 1,22 2,86 6,55 9,92 20,5
0 0,83 1,91 4,37 6,59 '23,4

-4 0,63 1,44 3,28 4,93 9,92

6 1,41 3,29 7,60 11,5 23,7

20 4 0,98 2,29 5,25 7,96 16,2
0 0,63 1,44 3,28 4,93 9,92

-4 0,46 1,04 2,31 3,46 6,97

IIcnoJIb3yH ,n:aHHbIe Ta6JIHIIbI, MO)J(HO paCCqHTaTb npo-

,n:OJDKHTeJThHOCTbOXJIa)J(.LJ:eHIDIBH3KHX CTpYKTYPHpOBaHHbIX

MOJIOqHbIX np0.D:YKTOB, a TaK)J(e Tex BH3Kax nH~eBbIX npo-

.LJ:YKTOB,TenJIo<pH3HqeCKHe CBOHCTBaKOTOPbIX6JIH3KH K Ten-

JIo<pH3wqeCKHM xapaKTepHCTHKaM MOJIOqHbIX npo.n:yKTOB.

AHaJIH3 Ta6JIHqHbIX ,n:aHHbIX nOKa3bIBaeT, qTO npo,n:OJI-

)J(HTeJIbHOCTb OXJIa)J(.LJ:eHHHnpo,n:yKTa cy~ecTBeHHO 3aBH-

CHT OT paCCTOHHHH Me)J(.LJ:yTenJIoo6MeHHbIMH 3JIeMeHTa-

MH H TeMnepaTypbI OXJIa)J(.LJ:alO~eHnOBepXHOCTH CTeHKH.

fa6apHTHbIe pa3MepbI - IUHpHHa H ,n:JIHHa TenJIoo6MeH-

HbIX 3JIeMeHTOB, a TaK)J(e HX KOJIHqeCTBO 3aBHCHT OT ra-

6apHTHbIX pa3MepOB eMKOCTH annapaTa.
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