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cy6JIllMaUllOHHOM CynIKe Cry.r.u:eHHhIX KYMhICa II rny6aTa,
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In work are resulted a technique of definition of factor of diffusion of a moisture at vacuum-sublimatsionnoj to
drying of the condensed sour-milk products and results of comparison settlement and experimental data on
vacuum-sublimatsionnoj to drying of koumiss and schubat, enriched by vegetative additives.
Keywords: factor of diffusion of a moisture, vacuum-sublimatsionnaja drying, specific humidity of a product, activity of
water.

Kmo'lesble cnosa: K03epepll1LJ,lI1eHTAlii epepY3111111Bnarll1, BaKYYM-cy6nll1MaLJ,1I10HHa51cywKa, YAenbHa51 Bna)KHOCTb npoAyKTa,
aKTlI1BHOCTbBOAbl.

B HaCT05Illl;ee BpeM5I rrepe;:J; pa6oTHlfKa.Ml1 MonOlffiOll

rrpOMbru.meHHocrn CT05IT 3a;:J;a'lli rro rroBhllIIemno KatIeC-

TBa BhrnycKaeMoll 3KcrrOpTOopMeHTIIpOBaHHhIX rrpo,r:ryK-

TOB IIMTaHIDI. B 3TOM HarrpaBneHMM)I,JUI Pecrry6JI.MKM Ka-
3axcTaH rrepCrreKTIIBHhlM 5ffiJUIeTC5IBhrnyCK HOBhIX BM;:J;OB

KMCnOMonO~IXrrpO,D,yKTOB Ha OCHOBe Ko6hUIhero MBep-

6mo)J(hero MOnOKa, KYMbIca M rny6aTa. KYMbIC M rny6aT

OTHOCMTC5IK CKOpOrrOpT5Illl;MMC5I KMCnOMOnO~lM rrpo-

Jl:YKTaMMMXBhlpa60TKa HOCHT Ce30HHhrll xapaKTep. IIo3-

TOMY, C IIenhIO Kpyrnoro)l;Mlffioro paBHOMepHoro o6ecrre-

tIeHM5I rrOTpe6HOCrn HaCeneHM5I M netIe6HO- rrpO<pMnaK-

TlfqeCKMX yqpe)l(,ll;eHMM, MX rrO;:J;BepraIOT cyrIIKe. C TOqKlf

3peHM5I MaKCMManhHOro coxpaHeHM5I MCXO;:J;HhIXKatIeCTB

BhlcynnrnaeMbIX rrpOJl:YKTOB HaM60nee rrepCrreKTIIBHOll

5IBn5IeTC5IBaKYYM-cy6nMMaI..J;lWHHaJI CyrIIKa [1, 2].
BaKYYM -cy6nMMaIIMOHHaJI cyrIIKa rrpO.lJYKTOB 5IBn5I-

eTC5I CnmKHhlM rrpOIIeCCOM, )I,JUI KOTOpOro xapaKTepHhI

O;:J;HOBpeMeHHO rrpOTeKaIOIIIMe rrpOIIeCChI MCrrapeHM5I

c rrOBepXHOCTM M;:J;M<P<PY3MMBnam M3 BHyTpeHHMX cno-

eB rrpo.lJYKTa, B pe3YnhTaTe tIero M3MeH5IIOTC5I Terrn0<pM-

3lfqeCKMe M TepMO;:J;MHaMlfqeCKMe CBOllCTBa rrpo.lJYKTa.

HHTeHcMBHoCTh rrpOTeKaHM5I 3TMX rrpOIIeCCOB 3a-

BMCMTOT MHorMX rrapaMeTpOB M B TOM tIMCne OT K03<p-

<PMIIMeHTa ;:J;M<P<PY3MMBnam. K03<P<PMIIMeHT ;:J;M<P<PY-

3MM BnarM 3aBMCMT He TonhKO OT Terrno<pM3lfqeCKMX,

TepMO;:J;MHaMlfqeCKMX CBOllCTB rrpoJl:YKTa, HO M OT <pop-

MhI CB5I3M BnarM cO;:J;ep)I(aIllellC5I B rrpoJl:YKTe.

B HaCT05IIllee BpeM5I, Mccne;:J;oBaTenJIMM B o6nac-

TM rrMIlleBOll rrpoMhIllilleHHocTM, rrpeMO)I(eHhI pa3-

nlfqHhle MeTo;:J;hI orrpe;:J;eneHM5I K03<P<PMIIMeHTa ;:J;M<p-

<PY3MMBnam, KOTophle rrpMBe;:J;eHhI B pa60Tax [3, 4].
Ha OCHOBaHMM Mccne;:J;OBaHM5I 3aKoHoMepHocTell

Terrno- M Maccoo6MeHHhIX rrpOIIeCCOB C rr03MIIMM Tep-

MO;:J;MHaMMKIf rrpM BaKYYM-cy6nMMaIIMoHHoll cyrrrKe

rrpO.lJYKTOB B 3aMOp0)I(eHHOM COCT05IHMM rrpeMaraeTC5I

<POpMYna )I,JUIorrpe;:J;eneHM5I K03<P<PMIIMeHTa ;:J;M<P<PY3MM

BnarM, MCrrOnh3YIOIllaJI B KaqeCTBe ;:J;Blf)I(yIIIell CMnhI

pa3HOCTh TepMO;:J;MHaMlfqeCKOrO rrOKa3aTenJI aKTMB-

HOCTM BO;:J;hIM OTHOCMTenhHOll Bna)I(HOCTM B03.n:yxa [5]:

D = ~ V(aw - cp) (1)
m po Vu

r;:J;e X - KIfHeMaTMtIeCKIfll K03<P<PMIIMeHT, xapaKTepM-

3YIOIIIMll CKOpOCTh rrepeHoca BnarM, Kr / (M2• c),

R"
X = 0 622~_B_.

, f.LCp B'

<p - OTHOCMTenhHa5I Bna)I(HOCTh B03.n:yxa, %; Po - rrnOT-

HOCTh CyxMX BeIlleCTB, Kr/M3; a - aKTMBHOCTh BO;:J;hI,

;:J;on. e;:J;.; u - Y;:J;enhHaJI Bna)I(HO;Th rrpo.lJYKTa, Kr/Kr.

B <poPMYne (1) M3MeHeHMe BnIDKHOCTM rrpO.lJYKTa

B rrpOllecce BaKYYM-cy6nMMaIIMOHHOll CyurKM orrpe;:J;e-

nJIeTC5I rro rpa<pMKY M30TepMbI CyurKM 3KCrrepMMeHTanh-

HhlM rryTeM. AmI rrocTpoeHM5I rpa<pMKa M30TepMbI cyrrr-

KIf 6hrna MCrrOnh30BaHa MeTO)l;MKa orrpe;:J;eneHM5I rrOnJI

BnIDKHOCTM rrpMBe;:J;eHHaJI B pa60Te [6]. ComaCHO 3TOll

MeTO;:J;MKe, Mccne.n:yeMbrll rrpo.lJYKT TOnIIIMHOll 0,006M,

;:J;MaMeTpoM 0,135 M M MaCCOll 0,006 Kr pa3;:J;enJIeTC5I Map-

neBhIMM rrpocnoilKaMM Ha 6 cnoeB (rro 0,001 M Ka:>K,IJ;hrll

cnoll). 3TO rr03BOnJIeT OT;:J;enJITh ;:J;Pyr OT ;:J;pyra paBHhle

rro TOnIIIMHe cnOM )I,JUI 3aMOpCDKllBaHM5I C rrOcne)l;YJO-

Illell cy6nMMaIIMOHHOll CYllII<:0ll. 3aMOp0)I(elilihle cnOM,

CTporo O)l;MHaKOBhIX pa3MepOB, TOnIIIMHOll O,OOlM,

;:J;MaMeTpOM 0,135M M MaCCOll O,OOlKr rrO;:J;BepraIOTC5I

BaKYYM-cy6nMMaIIMOHHOll cyrIIKe B CBq - rrone. B3Be-

llIMBaHMe Ka:>K,IJ;OroBhlcynnrnaeMoro cn05I rrpOBO;:J;MTC5I

C MHTepBanOM B 2 tI.

H3MeHeHMe Bna)I(HOCTM rrpo;:J;YKTa B TeKYIIIMll MO-

MeHT BpeMeHM paCCtIMThIBaeTC5I rro <poPMYne

r;:J;e W C - Bna)I(HOCTh rrpoJl:YKTa rro CyxOMY BeIlleCTBY

B MOM~HT 3aMepa, %; G
H

- HaqanhHhIll Bec o6pa3IIa, r;

Gn - Bec o6pa3IIa B MOMeHT 3aMepa, r; GBJI - Bec BnarM

B Mccne.n:yeMOM o6pa3IIe, r; Gc. B - Bec a6conIOTHo CY-

XMXBeIlleCTB, orrpe;:J;enJIeMhIll B HatIane 3KcrrepMMeHTa

)l;nJI ;:J;aHHoro Beca o6pa3IIa, r.
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Puc. I. TepM02paMMa 3aMOpaJICU6aHUfl:
a - c2ycmKu KyMblca, o602a~eHHble pacmumeJtbHbtMU oo6a6KaMu; 6 - c2ycmKu uty6ama, o602a~eHHble paCmUmeftbHbtMU oo6a6KaMu;

x - KyMblC (uty6am); C2y~eHHblu KyMblC (uty6am), o602a~eHHblu COKOM:
• - MOpK06U; .•. - mblK6bl; • - C6eKftbl.

IIapaMeTpbI G,.M Gn orrpe,n;eJUIlOTC5IM3,n;MarpaMMbI

3arrMCM M3MeHeHMH Beca B rrp0ll,ecce BaJ<YYM-cy6ID1-

Mall,MOHHOH cyIllKM.

,LL1uJ orrpe,n;eneHMH M3MeHeHIDI rrOKa3aTeAA aK-

TVlBHOCTMBO,n;blrrpo,n;yKTa B rrp0ll,ecce cyIllKM rrpo,n;yK-

Ta B 3aMOp0)l(eHHOM COCT05lHMVIVlcrrOnb30BaJIM ypaB-

HeHMe, npeMO)l(eHHOe B pa60Te [7]:

aw = exp[- iT In( (1 _ ~ )1+ 273WU)] (3)
u-b (u-b)T

r,n;eL - TerrnOTa <pa30Boro rrepexo,n;a, K,1l.)I(/Kr;R - ra-

30Ba51 rrOCT05lHHa5l, K,1l.)I(/(Kr . K); T - TeMrreparypa,

K; (J) - KOJIWIeCTBO BbIMOp0)l(eHHOH BO,n;bI,,n;OJI.e,n;.;

b - K03<P<PMlI,MeHT)"IMTbIBalOIlI,MH rrpO'IHO CB5I3aHHOH

BJIa,rMB npo,n;YKTe.

lI.JUI orrpe,n;eJIeHMH OTHOCMTeJIbHOH BJIa,)I(HOCTM

B03,n;yxa 6bill MCrrOJIb30BaH rrCl1XpOMeTpM'IeCKMH Me-

TO,n;,orrMcaHMe KOTOpOro rrpMBe,n;eHOB pa60Te [1].
lI.n51 rro,n;TBep)l(,D;eHMH rrpeMO)l(eHHOH <pop-

MynbI (1) Ha rrpaKTMKe rrpOBe,n;eHbI MCCJIe,n;OBaHMH

rro 3aMOpa)l(]ifBaHMlO M cyIIIKe KMCJIOMOnO'IHbIX rrpo-
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,n;YKTOB. B Ka'IeCTBe 06"beKTa MCCJIe,n;oBaHH5I 6billM

BbI6paHbI cryrneHHble KMCnOMOnO'IHbJe npo,n;yKTbJ

Ha OCHOBe KYMblca VI rny6aTa, 060raIll,eHHble pac-

THTeJIbHbJMM ,n;06aBKaMM (MOpKOBb, TbIKBa, CBeKJIa)

M rronyqeHHbJe no pa3pa60TaHHoH HaMVI TeXHono-

rMM [8, 9]. IIpVl rrpOBe,n;eHVIVI 3KcrrepVlMeHTaJIbHbJX

MCCJIe,n;oBaHMH 6billH CH5ITbJ TepMorpaMMbl 3aMopa-

)l(]ifBaHM5I H H30TepMbI CyIIIKM crymeHHblx KMCJIOMO-

nO'IHbIX rrpo,n;YKTOB, pe3ynbTaTbJ KOTOpbIX rrpMBe,n;e-
HbI Ha pMC. 1.

IIonyqeHHbJe TepMorpaMMbI 3aMOp3)l(]ifBaHMH

rr03BonHIDI HaHTM KpMOCKOrrM'IeCKYIO TeMneparypy

MCCJIe,n;yeMblXrrpO,n;yKTOB. lI,AA BbI6paHHblX 06"beKTOB

MCCJIe,n;OBaHMHOHa COCTaBMJIa ,D;JUIcryrneHHoro KY-

MbICa, 060raIll,eHHOrO COKOM MOpKOBM -1,5 °C, TbJK-

BbI -1,8 °C, CBeKJIbJ -2 °C; ,D;JUIcryrneHHoro rny6aTa

060raIll,eHHOrO COKOMMOpKOBH -1,7 °C, TbIKBbI -2 °C,
CBeKJIbJ-2,2 °C.

Ha OCHOBaHMM M30TepMbJ CyIllKM 6billl1 orrpe,n;e-

neHbI K03<P<PMlI,MeHTbJ,n;M<P<PY3HHBnarM B cryrneHHblX

KMCnOMOJIO'IHblX rrpo,n;yKTax Ha OCHOBe KYMbIca M rny-

6aTa, 060raIll,eHHblX paCTMTeJIbHbJMM ,n;06aBKaMM, KO-

Topble rrOKa3aHbI Ha pMC. 2.
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PUC. 2. 3a6ucUMocmb K03rjJrjJUl{UeHma OUrjJrjJY3UU6fta2U om 6ftaJICHOcmu:

a - c2ycmKu KyMblca, o602a~eHHble pacmumeJtbHblMU oo6a6KaMu; 6 - c2ycmKu uty6ama, o602a~eHHble pacmumeJtbHbtMU 006a6KaMU;
• - KOHmpOftbHblUKyMblC (uty6am); c2y~eHHblu KyMblC (uty6am), o602a~eHHblu COKOM:

x - MOpK06U; .•. - mblK6bl; • - C6eKftbl



KaK BJ1,lJ,HO113 Pl1c. 2, K03Q:>Q:>ID.J;l1eHTJUlQ:>Q:>y3l1l1

BJIarl1 BO BceM ,1l,l1arra30He CymKl1 MeIDIeTC5I HeO,1l,-

H03Ha'lliO: B Haqane CymKl1 OH rra,L(aeT 11 rrOCJIe rrepe-

XO,1l,a l1HTepBana KpI1Tl1'IeCKOM BJIIDKHOCTI1 Ha'lliHaeT

Me)l)leHHO, a 3aTeM pe3KO paCTI1. YqaCTOK rra,L(eHllil co-

OTBeTCTByeT y,1l,aneHl1lO 113 rrpO,L(yKTOB CBO,lUfOM BJIam

l1Jll1 rrepl10,L(y rrOCT05IHHOM CKOpOCTI1 CymKl1. Hal160JIee

Bep05ITHOM rrpl1'Il1HOM rra,L(eHllil K03Q:>Q:>l1l(l1eHTa JUlQ:>-

Q:>Y3l1l1BJIam, Ha HaIll B3rJl5I,L(,5IBJl5IeTC5I6blCTpOe YMeHb-

IlleIDIe KOHUeHTpaIIIlli BJIam B rrpO,L(yKTax OT HaqaJIb-

HOM ,1l,OKpl1Tl1'IeCKoM. IIpl1 ,1l,aJIbHei1:IlleM YMeHbIllemm:

BJIIDKHOCTI1 HIDKe KpI1Tl1'IeCKOM, CYIIIeCTBeHHYJO POJIb

B 113MeHemm: K03Q:>Q:>l1l(l1eHTa JUlQ:>Q:>y3l1l1BJIam Ha'Il1-

HaIOT mpaTb CyxOM OCTaTOK rrpO,L(yKTOB 11 rrOBbIIlleIDIe

TeMrrepaTYPbl HarpeBa. B CyxOM OCTaTKe 3a CqeT o6pa-

30BaHl15I MHO)l(eCTBO MI1KpO- 11MaKpOrrOp, KaI1l1JlJl5IpOB

YBeJll1'Il1BaeT rrOBepXHOCTb I1CrrapeHllil. POCT TeMIIepa-

TYPbl rrpo,1l,YKTa B KOHIIe rrpollecca cymKl1 rrOBbIIllaeT

rrO,1l,Bl1)I(HOCTb MOJIeKYJI BJIarl1. BMecTe o6a Q:>aKTopa

rrpl1BOMT K YBeJll1'IeHl1lO K03Q:>Q:>l1l(l1eHTa JUlQ:>Q:>y3l1l1,

HecMoTp5I Ha YMeHbIlleIDIe BJIIDKHOCTI1rrpo,L(yKToB.
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