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POJIh eCTeCTBeHHOrO XOJIO,Il;a

B 3Heproc6epe)KeHMM rrpe,Il;rrplUITlUI
KaHa. meXH. HayK B.B.KHPEEB

DAD «MHCOKoM6uHam «TyAYHCKUU»

When natural cold is used for meat cooling and freezing, commercially
produced refrigerating equipment or new technical means can be used
depending on the conditions of organization and conducting of the process.
The scheme offers mixing of outside and recirculating air. Tomaintain the
required relative humidity of the air and reduce product shrinkage, at the
entrance of the cold room it is necessary to provide a device for water supply
on the head air duct. This is connected with the fact that in November-February
the relative humidity of the air is reduced to 72 %. The cost value for
refrigeration treatment of products is reduced by 30 - 40 % as compared to
the existing methods.

npHMeHemfe eCTeCTBeHHoro xOJIo,lJ,a- O,lJ,HHH3 B03MO)l(-

HbIX nyreH CHH)I(eHIDI :mepro3aTpaT Ha XOJIO,lJ,HJIbUYIO06-

pa60TKy MHca. 3TOT cnoc06 npHBJIeKaeT CBoeH TeXHH4ec-

KOHnpocTOTOH.

BPOCCHHCKOH<I>e,lJ,epaLUfHHaH60JIee BbICOKHHnOTeHlUf-
all npHpO,lJ,Horo XOJIO,lJ,aCOCpe,lJ,OT04eHHa TeppHTopHH ce-

BepHbIX paHoHoB H CH6HpH. B CBH3HC 3THM npe,lJ,CTaBJIH-

eTCH QeJIeC006pa3HbIM H3Y4HTb B03MO)I(HOCTb npHMeHe-

HIDI eCTeCTBeHHoro XOJIO,lJ,aHa npe,lJ,npIDITIDIX CH6HpH,lJ,JIH

CHH)I(eHIDI nOTpe6JIeHIDI 3JIeKTP03HeprHH.

KnHMaTH4eCKHe H paC4eTHble ,lJ,aHHbIeno 06JIaCTHbIM

QeHTPaM CH6HpH BbIHBHJIH3Ha4HTeJIbHbIH nOTeHQHall ec-

TeCTBeHHoro XOJIO,lJ,aH B03MO)I(HOCTb npHMeHeHIDI ero B

Te4eHHe ,lJ,JIHTeJIbHOrOBpeMeHH.

TepMO,lJ,HHaMH4eCKaH xapaKTepHCTHKa XOJIO,lJ,HOroHa-

p~Horo B03,lJ,yXacomaCHO BTOpOMY 3aKOuy TepMO,lJ,HHa-

MHKHMO)l(eT 6blTb onpe,lJ,eJIeHano 3Ha4eHHIO 3KceprHH [1].

B 3TOM CJIy4ae 3KceprHH B03,lJ,yxa, HCnOJIb3yeMOrO,lJ,JIH

OXJI~eHIDI, paBHa:

Ix.B= i, - io- To(S, - So)-

- Cp[T, - To - ToIn(T,/ To)]'

r,lJ,eii' io,SI, So, T" To- 3HTallbnHH, 3HTponIDI H Cpe,lJ,He-

HHTerpaJIbHaH TeMneparypa Hapy)I(Horo B03,lJ,yxa COOTBeT-

CTBeHHOB XOJIO,lJ,HbIHH TenJIbIH nepHO,lJ,bICyTOK.

npH OXJI~eHHH H 3aMop~HBaHHH MHca C npHMeHe-

HHeM eCTeCTBeHHoro XOJIO,lJ,aMO)I(HOHCnOJIb30BaTb cepHH-

HOBbmycKaeMoe XOJIO,lJ,HJIbHOe060pY,lJ,OBamfe HJIH HOBbIe

TeXUH4eCKHe Cpe,lJ,CTBaB 3aBHCHMOCTH OT yCJIOBHH opra-

HH3aQHH H Be,lJ,eHIDInpoQecca.

Ha MHCOKOM6HHaTe «TYJIYHCKHH» C Y4aCTHeM aBTopa

6bIJIa peKoHcTpyHpoBaHa KaMepa 3aMOpa)I(HBaHHH MHca

llJIOI.Qa,lJ,blO54 M2 (cM. pHCyHOK). ):(0 peKoHcTpyKQHH OHa

6bIJIa 060py,lJ,OBaHa npHCTeHHbIMH 6aTapeHMH H3 ma,lJ,-

KHX TPy6. npH npOBe,lJ,eHHHpeKoHcTpyKQHH B nO,lJ,C06HOM

nOMeI.QeHHH 3,lJ,aHHHXOJIO,lJ,HJIbHHKaHa MeTallJIH4eCKOH

paMe 6bIJIH CMOHTHpOBaHbl ,lJ,BaB03,lJ,yxOOXJIa,lJ,HTeJIHTHna

BOr-250 nOBepXHOCTblO 250 M2, pa3pa60TaHHbIe onbIT-

HO-MexaHH4eCKHM 3aBO,lJ,OM,H ,lJ,BaQeHTp06e)I(HbIX BeH-

THJIHTOpa Cpe,lJ,HerO,lJ,aBJIemfHBU; 14-46 N2 4 (MOI.QHOCTb

llpuHu,unUaAbHaH CXe.Ma KaMepbl aJlJl 3aMOpa:>ICUeaHUJI U
OXlla:>ICaeHUJI MHca c nOMO~blO ecmecmeeHHOi!O xOJloaa:

1- e03iJyxooXllaaUmeJlb;'2 - KaMepa yeAa:>ICHeHUJI;
3 - nOaaOH; 4 - u,eHmpo6e:>ICHbIU eeHmUJlHmOp Bf..( 14-46

N9 4; 5 - rjJuAbmp; 6 - nOaeecHou nymb



Pa3Aen 1. XOJlO,Q

)l.BHraTeJHI 7,5 KBT) C paCXO)l.OMB03)l.yxa 62 M3/q H Hano-

pOM 58 Kr/M2 K~bIH. CKOpOCTb B03.n.yxa Ha BbIXO)l.e H3

HarHeTaTeJIbHOrO naTpy6Ka BeHTHJHITOpa-)l.0 5 M/C.

B03)l.yxoOXJIa)l.HTeJIH c06paHbI H3 3JIeMeHTOBpa3MepOM

2300x700x470 MM C nJIaCTHHqaTbIMH HaCa)l.HbIMH pe6pa-

MH C waroM 13,6 H 17,5 MM. Y)l.eJIbHaH nOBepXHOCTb B03-

)l.yxooXJIa)l.HTeJIeH 60 M2/T 3aMoproKHBaeMoro MRca, y)l.eJIb-

HbIH paCXO)l.B03.n.yxa 60 M3Ha 1 M2 OXJI~aIOLQeH nOBep-

XHOCTH.KIDK)l.bIH B03.n.yx00XJIa)l.HTeJIbcHa6)1(eHno.n..n.OHOM,

BcaCbIBaIOLQHMH HarHeTaTeJIbHbIM B03.n.yxOBO)l.aMH,QeH-

rp06e)I(HbIM BeHTHJIjlTOpoM. 1130JIjlQHjl B03.n.yxOBO)l.OB,B03-

.n.yxOOXJIa)l.HTeJIeH,KO)l(yX,OBBeHTHJIHTOpOBBWnOJIHeHaH3

MaTepHaJIa TICE-40.

B 3HMHHH nepHO)l. npH HH3KHX.TeMneparypax Hapy)l(Ho-

ro B03.n.yxa aMMHaqHbIe B03)l.yxOOXJIa)l.HTeJIHOTKJIlOqaIOT-

CH, a B KaMepy nO)l.aeTCH BeHTHJIHTOpOMHapY)l(HbIH B03-

.n.yx. B cxeMe npe)l.ycMorpeHo CMeWHBaHHe Hapy)l(Horo

H peQHpKYJIHQUoHHoro B03.n.yxa. ,lVIH no.n..n.ep)l(aHIDIrpe6y-

eMOHOTHOCHTeJIbHOHBJI~HOCTH B03.n.yxa HYMeHbweHIDI

YCYWKH npo.n.yKTa Ha BXO)l.eB KaMepy XOJIO)l.HJIbHHKaHe-

06XO)l.HMO npe.n.ycMaTpHBaTb yCrpOHCTBO )l.JIH yBJIa)I(He-

HIDI B03.n.yxa Ha HarHeTaTeJIbHOM B03)l.yxOBO)l.e. 3TO BbI-

3BaHOTeM, qrO B HOH6pe - <peBpaJIeOTHOCHTeJIbHaHBJI~-

HOCTb B03)l.yxa YMeHbWaeTCH )l.0 72 %.

Ha npaKTHKe)l.JlH yBJIroKHeHIDI B03.n.yxa HJIHYBeJIuqeHIDI

ero BJIarOCO)l.ep)l(aHIDI npHMeIDIIOT )l.Ba MeTO)l.a: YBJI~-

HeHHe B03.n.yxa HcnapeHHeM BO)l.bIH YBJI~HeHHe B03.n.yxa

napoM [2]. TIPH 3TOM cnoc06e B HarHeTaTeJIbHOM B03)l.y-

XOBO)l.eMOHTHpylOT <pOpCyHKH. BO)l.a HJIH nap, nO)l.BO)l.H-

MbIe K <PopcYHKe, nocrynaIOT B nOTOK B03)l.yxa H 06pa3Y-

lOT O)l.HOpO)l.HYIOCMeCb.

TIpOQeCCYBJI~HeHHH B03.n.yxa H306p~aeTCH Ha )l.Har-

paMMe 1- d npHMoH JIHHHeH, yrOJI HaKJIOHa KOTOpOHco-

CTaBJIHeT

~= 111/l1d = in' (2)

HapY)l(HbIH B03)l.yX H3 YBJI~HHTeJIH no B03)l.yXOBO)l.y

qepe3 LQeJIeBble OTBepCTHH nocrynaeT B KaMepy OXJI~-

)l.eHIDI. TIPH CMeWHBaHHH TenJIOrO H XOJIO)l.HOrOnOTOKOB

B03)l.yX KaMepbI nepeHaCbILQaeTCH, B pe3YJIbTaTe qero

06pa3yeTcH TyMaH.

3HTaJIbnIDI HaCbILQeHHOronapa )l.aBJIeHHeM101,3.103 ilia

(t = 373 K) i = 2675 ):VK/Kr. ECJIH npoQecc COBepwaeT-napa n
CHB)l.OJIbH30TepMbI, TO )l.JIH06JIaCTH OTHOCHTeJIbHOHH3-

KHX TeMnepaTyp

~= (eM + 597 11d)/ I1d = 2332 K):VK/Kr. (3)

TIPH 273 K ~ paBHa 2499 K.):VK/Kr,npH 293 K - 2537 K.):VK/Kr

H npH 313 K - 2575 K):VK/Kr.

YBJI~HeHHe B03.n.yxa HaCbILQeHHbIMnapOM YMepeHHoro

)l.aBJIeHHH npHBO)l.HT K He3HaqHTeJIbHOMY nOBbIweHHIO

TeMneparypbI B03)l.yxa. B KaMepe oCyLQeCTBJIHeTCH3a-

Mop~HBaHHe MHca C nOCJIe)l.yIOLQeH BbIrpY3KOH ero B

KaMepy xpaHeHHH. CHCTeMa B03)l.yxopacnpe)l.eJIeHHH

06eCneqHBaeT paBHoMepHylO QHPKYJIHQHIO B03)l.yxa B

KaMepe.

TIPH HCnOJIb30BaHHH eCTeCTBeHHoro XOJIO)l.aB pa60Te

XOJIO)l.HJIbHHKOBnpOHCXO)l.HTnepepacnpe)l.eJIeHHe 3aTpaT

no HX COCTaBJIHIOLQHM.TaK, eCJIH B HaCTOHlQee BpeMH

60JIee 50 % paCXO)l.OBHa 3aMop~HBaHHe CBH3aHOCycyw-

KOH, 30 % - C 3HepreTHQeCKHMH 3aTpaTaMH, 20 % - c,

OTQHCJIeHIDIMHOT CTOHMOCTHXOJIO)l.HJIbHOrO060py)l.OBa-

HHH, TO B peKOMeH.n.yeMOM pe)lillMe 3aTpaTbI pe3KO CHH-

)l(aIOTCH; 3aTpaTbI, CBH3aHHble C yCyWKOH npo.n.yKTa B pe-

KOMeH)l.OBaHHOMBapHaHTe, YMeHbwalOTCH no cpaBHeHHIO

C )l.eHcTByIOLQHMH MeTO)l.aMH Ha 16 - 18 %, 3aTpaTbI Ha

3JIeKrp03HeprHIO - Ha 60 - 75 % B 3aBHCHMOCTHOT QeHbI

npo.n.yKTa, nocrynaIOLQerO Ha XOJIO)l.HJIbHYIO06pa6OTKY.

OrQHCJIeHIDI OTCTOHMOCTHXOJIO)l.HJIbHOro060py)l.OBaHIDI

B 3TOM CJIyQae TaK)l(e YMeHbwalOTCH B Cpe)l.HeM B 2 -

2,5 pa3a, a )l.OJIJIOTQHCJIeHHHOT CTOHMOCTHBeHTHJIHTO-

pa C 3JIeKTpO)l.BHraTeJIeM YBeJIHQHBaeTCH He3HaQHTeJIb-

HO. 3aTpaTbI Ha XOJIO)l.HJIbHYIO06pa60TKy npO)l.yKTa CHH-

)l(aIOTCH Ha 30 - 40 % no cpaBHeHHIO C )l.eHcTByIOLQHMH
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