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BJ1l1illIl1e yrraKoBKH M pa3MepOB rrpo,nyKTa

HarrpOu;ecc 3aMOpIDKIffiaHM5I-
KaHiJ. meXH. HaylCA.B.YCOB, '"

lCaHiJ. meXH. HaylC U.E.PATbKOB
KeMepo8cICuU mexHOIlOZU'IeCICUU uHcmumym nU/J1eeou npoMblwlleHHocmu

Influencing packaging and sizes of a product on process of freezing for long-
term storage is studied. The sequence of realization of experiment, and
graphic relation of a temperature variation to time Is submitted (shown). The
guidelines on usage of packing materials are adduced.

CoxpaHeHHe Ka'IeCTBa npo.n)'KTa H ero 6e30naCHocTb Ami 3.11:0-

POBbH 'IenOBeKa BO MHorOM 3aBHCHT OT npaBHnbHOii XOJIO.u.Hnb-

HOlt 06pa60TKH. A Ha caM npouecc xono.u.HnbHolt 06pa60TKH BnH-

HlOT reOMeTpuqeCKHe pa3MepbI npo.n)'KTa, BH.lJ.ynaKoBKH, ycno-

BUH 3aMOpa)l(HBaHHH, xpaHeHHH, pa3MOpa)l(HBaHHH. TIPH npOBe-

.u.eHHH Hccne.u.OBaHHIt HcnOnb30BaJI'H TpH BH.II:a CbIpOB - «A.u.bI-

reHCKHii», «COCHOBCKHIt», «CyJIyryHH».

3aMOpa)l(HBaHHIO npH TeMneparype B KaMepe I.= -30°C H CKO-

pOCTH .lJ.BH)I(eHHH B03.u.yxa 0) = 1,5 M/C no.u.BepraJIH TpH 06pa3ua,

.lI.BaH3 KOTOpbIX pa3MepaMH 50 x 50 x 25 H 50 x 50 x 50 MM 6bIJIH

ynaKoBaHbl B yCa.ll.O'IHylO nneHRY, a TpeTHii pa3MepoM 50 x 50 x

25 MM 6bIn 6e3 ynaKOBKH. Bce 06Pa3UbI 3aMOpa)l(HBaJIH .u.o cpe.u.-

Heo6heMHolt TeMneparypbl Iv= -30°C, Pa3MOPa)l(HBaJIH npH reM-

neparype 1= 22°C.

,lVIH onpe.u.eneHHH cpe.ll.He06'beMHOH TeMneparypbI Iv B Ka)l(-

.u.OMU3 Tpex 06pa3uOB pa3MemaJIH TepMonapbI Ha paccToHHHHX

OT nOBepxHocTH. TIocJle .u.OCTH)I(eHHH cpe.u.He06'beMHOii TeM-

neparypbI 06pa3ua -30°C ero BblHHMaJIH H3 KaMepbI BMeCTe

C TepMonapolt H pa3MOpa)l(HBaJIH. TaKHM 06pa30M, Ta )l(e Tep-

Monapa lflHKcHpoBaJIa cpe.u.He06'beMHyIO TeMneparypy H npH

pa3MOpa)l(HBaHHH.

l-hoTepMH'IeCKHe nJlOma.u.KH, 06pa3ylOmHecH B pe3ynbTaTe

BbI.u.eJleHHH TenJla KPHCTaJIJlH3aUHH BO.u.bI B npo.n)'KTe, COOTBeT-

cTBylOT KpHOCKOnH'IeCKolt TeMneparype npo.n)'KTa, 'ITO nOKa3a-

HO Ha npHMepe cblpa «A.u.bIreHcKHii» (CM. pHCyHOK). KpHOCKO-

nH'IeCKaH TeMneparypa 06pa3ua 6e3 ynaKoBKH 6blJIa HeMHoro

HH)I(e, 'IeM .u.pymx 06pa3uoB. 3TO 06'bHCHHeTcH TeM, 'ITO npH

3aMOpa)l(HBaHHH npo.u.yKTa 6e3 ynaKoBKH npoHcxo.u.HT nOTepR

BnarH. TIPO.u.OJl)l(HTeJIbHOCTb KpHCTaJIJIH3aUHH 06pa3ua 6e3 yna-

KOBKH TaK)I(e MeHbwe, 'IeM 06pa3ua o.u.HHaKOBoro pa3Mepa B

ynaKoBKe.

TIPH cpaBHeHHH KHHeTHKH 3aMOpa)l(HBaHHR 06pa3UOB B yna-

KOBKe pa3HbIX pa3MepOB BH.u.HO, 'ITO npo.u.OJl)l(HTenbHocTb KpHC-

TaJIJIH3aUUH 06pa3ua C 60JlbWHMH pa3MepaMH nO'ITH B 2 pa3a

60Jlbwe. TaKaH )l(e 3aBHCHMOCTb Ha6JlIO.u.aeTcH H npH pa3MOpa-

)l(H8aHHH. 3TO 06'bHCHHeTCH TeM, 'ITO npH paBHbIX YCJlOBHHX 60Jlb-

weMY no pa3MepaM 06pa3IJ.Y Tpe6yeTcH 60JlbllIe BpeMeHH AnH
KpHCTaJIJIH3aUHH H pa3MOpa)l(HBaHHH BO.u.bI, HaXO.lJ.HmeHcH B 06-

pa3ue.

KpoMe noro npO.ll.OJI)I(HTeJIbHOCTb 3aMOpa)l(HBaHHH 06pa3-

UOB B ynaKoBKe Ha 44,4 % 60JlbllIe, 'IeM 06pa3ua 003 ynaKOBKH.

TIPH nOBbIllIeHHH MaCCbI 06pa3ua B 2 pa3a npo.u.OJl)l(HTeJIbHOCTb

3aMOpa)l(HBaHHH.u.0 -30°C YBeJlH'IHJIaCb nO'ITH Ha 23 %.
YnaKoBKa TaK)I(e OKa3blBaeT cymecTBeHHoe BnHHHHe Ha

-- - 06P03t!~ 50 '50.25MM 003 vnoKo8KU
••••••••• - 06P03t!~ 50.50050MM8 vnoK08Kt!
- - - - 06P03t!~ 50 .50. 25MM 8 VnoK08Kt!,,,,,,,,,

I

KUHemUKa U3MeHeHUR
meMnepamypbl cblpa
"AObizeUCKUU»

Ka'IeCTBO 3aMOp0)l(eHHbIX npO.u.yKTOB, nOTeplO MaCCbI, a TaK-

)l(e yCJIOBHR TenJlOOTBo.u.a. HanH'IHe ynaKoBKH npe.u.OTBpamaeT

HJIH 3Ha'IHTeJlbHO YMeHbllIaeT CTeneHb He6JIarOnpHHTHoro

B03.u.eiicTBHH BHellIHeii Cpe.u.bI Ha npo.u.YKT, CHH)I(aeT YCYIlIKY,

OKHCJIHTeJlbHble H3MeHeHHR, nOTeplO HJlH nOrJIOmeHHe JIeTy-

'IHX apOMaTH'IeCKHX BellleCTB, B03MO)l(HOCTb MeXaHH'IeCKHX

nOBpe)l(.u.eHHii, 'ITO oc060 Ba)l(HO .u.JIH npo.u.yKTOB, npOllle.u.-

WHX TenJIOBylO 06pa60TKy.

,[VIH yJly'IWeHHR TenJlOOTBo.u.a H npe.u.OTBpameHHH cy6JIHMa-

UHH BJIam ynaKOBO'IHbIH MaTepHan .u.OJI)I(eH nnOTHO npHJIeraTb K

nOBepXHOCTH npo.u.YKTa. B Ka'IeCTBe ynaKoBKH AnH CbIpOB JIY'Illie

Bcero HCnOJlb30BaTb CHHTeTH'IeCKHe nOJIHMepHbIe nneHKH C HH3-

Koii ra30- H naponpOHHuaeMOCTblO, KOTopbIe YCTOH'IHBbI K B03-

.u.eiiCTBHIO XJIa.u.areHTOB H 06JIa.u.aIOT He06xo.u.HMOii MexaHuqec-

KOIt npO'IHOCTblO B IlIHpOKOM HHTepBane TeMneparyp. B HallieM

CJly'Iae AnH ynaKoBKH 06'beKTOB CJIO)l(Hoii 1fl0pMbI HCnOJIb30BanH

yca.u.O'IHble nneHKH, KOTopbIe 06eCne'IHBa1OT nJIOTHOe 06JIera-

HHe npo.u.YKTa.

B pe3YJIbTaTe npOBe.u.eHHbIX HCCJle.u.OBaHHii pa3pa60TaHa Tex-

HOJlOrUH xono.u.HnbHOii 06pa60TKH MHrKHX CbIpOB .lJ.M .lJ.J]HTeJlbHO-

ro xpaHeHHH, 6JIaro.u.apH KOTOpOH MHrKHe CbIpbI MO)l(HO XpaHHTb

60JIee Tpex MeCHueB npaKTH'IeCKH 003 yxy.u.llIeHHH ox Ka'IeCTBa.


