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PEOJMHAMMA IfflEHOHHOrO TffíEHM SAPillEEÜX MflCOnPOJUKTOB
A.M.EPASHHKOB, E.II.OTMIIEHKOh H.C.HMOJIMB ^
Mockobckbh TexH oaoraaeczaz hhctht^ t mzchoz h mojiohhoz npoMHuweii 
MocKBa, CCCP. p

B np0H3B0flCTBe KOHCepBHpOBBHHblX $apiIieBHX MHCOnpOÆyKTOB flJia fleTCKOrO 0 flHeTK’íeCKOTgíCÍ 
TaH0H nepcneKT0BHHM HanpaBJieHneM HHTeHca$0zaiyi0 Temió- 0-MaccooóMeHHax npopeccoB 
hx npoBeneHze b luieHOHHzx annapaTax HenpepHBHoro aezcTBHa. ^oí,

HayaHoe otíocHOBaHae annapaTypHax 0 TexHOJioraaeczHx napaMeTpoB otípatíoTza MHC25f°sa^0̂  
b iuieHOHHzx annapaTax (TepMOKoaryjiflTopax.neaapaTopax 0 t . h . ) npeflonpeflejmeT 3HaH0 ^jp# 
MegHOCTeñ peozHHaMHaeczoro noBeaeHna ¡papiueBax Tezyaax cHCTeM b yczosnax czBHroBHx 
H0H. c¡)pte

M3yneH0e peoflHHaMazH $apuieBax Mflconpoflyktob npoBOflHJiH npHMeH0TejiBHO k ochobHOMí ^ i ^ ^  
BOMy KOMnaHeHTg-JMJIOBaHHOH rOBBiiHHe b/ c ,B COOTBeTCTB0K C np0HHTO0  TeXHOJIOraen 
MHCHHX KOHcepBOB aeTczoro 0 flaeTaaecxoro nnTaHHH. CoaepraHHe scnpa b roBazaHe c o m nieTÍ 
5 ,0 $  npn pH -  5 ,8 - 6 ,0 .  McxozHoe cap te  03MejitHaJi0 Ha BOJiaze c zaaMeTpoM oTBepcTaa 
1 ,5  MM 0ZH flOnOJIH0TejIBHO KyTTeposajiH.

PHflpon;0HaMHKa njieHOHHoro TeaeHHa (JapuieBHX MaconpozyzTOB 03yaaJiacB Ha Bzcuer^gQoi 
CTeHfle c BepT0KajiBHOH MozeatHon nHZHHzpuneczoz zaMepoz flaaiaeTpoM IIO  mm. bhcotok pao~> 0J1-, 
roTOBjieHHOM 0 3  cTaza IXI8H9T. üozaaa c a p ta  ocyiuecTBzazact mecTepeHaaTHM HacocoM, Bgg 
H0e no BHyTpeHHeË noBepxHOCTH Kaiviepa -  neHTpotíeraaM zhczom. Bo3yaztHoe HadzfQzew» ge*' 
com TeneHHH npoBOznzoct aepe3 BepTazaztHaa mejieBOH zaH az. Pacxoz npozyzTa 3aMer̂j,gcí p 
cnocoóoM. TojimaHa luieHKH Rapina o n o ezezazac t MeTozoM oTceaza naTaHaa a paccaHTHBa 
M yze[I] : z ~

3Kcneg0MeBo ^  f

a c «

hcp JTH

ha , . cpezHza Tojiui0Ha njieHKH $ ap m a , m. V" -  o T cen eH H at od teM  $ ap in a , m 
f - | -  B acoTa oT ceaaeiv ioro  o d tew ia , m . 
f p a p a y e  opoiuaeMOË noB epxH ocT a, m.

IDiothoctb opoineHza b KaMepe B anzczazact z3^0THomeHza:

r  =  J f d  kt/ m*c , rae
U -  np0H3B0anTejiBH0CTB ycTaHOBKH, z r /c  
¿( -  aaaMeTp nzzzHzpHHeczoz Tpyóa.M.

CaopocTB ZBzzeHza rpaHHHHHx noBepxHocTeS nzeHzz k hx oTHoczTeztHaä cflBHr 
no ZHZKZaTOpHHM MeTZBM. UBeTOBaZ HHflHKamifl npOBOflHJiaCB MeTOaOM de30TOJltnaTOrO HH 
OflHOBpBMeHHO Ha BCffi TOJlZZHy IIZeHZZ. gOfi’’"

KoHn,eHTpai]0H MacHoro capta b $apnieBax CHCTeiaax (coaepxaHHe ííscHoro captH no^e' 
HOCTBK3 b aacnepcHoä cacTeMe ; H3MeHHJiact 3a caeT hx flonojiHKTejiBHoro odBOflHeHHH nP Æ& 
meM nepeMeinmaHHH. BjiaacHocTt Hcxojmoro capta onpeflejiaaact BecoBHM cnocodoM.

MccjiejiOBaHHH njieHOHHoro rpaBHTauKOHHoro TeaeHna $apraeBax odBOflHeHHax mí— - ,
3ajiH, HTO xapaKTepHOË ero  ocotíeHHOCTtio aBJiaeTca Hanaane npacTeHHoro CKoatseHKa>^ 
CKopocTt jçBHseHHa npoíiyKTa no noBepxHocra aaMepa. AHOMaatHoe noBeaeHze zccJieÄ?®^,. lljr —, 
cacTeM BÓJIZ3Z TBepfloS rpaHzpa CBZfleTejitcTByeT o HecodaioaeHzz ycaoBza "npzJisnaBnH^g^ 
k CTeHKe. üpzcTeHHoe CKOJitxeHze $apmeBoz czcTeMa npz caBzre xapaKTepz3yeTca 
hoz otíJiacTz c MeHtmez bh3koctbio , aeM b odteMe zaz  caeflCTBze noBaineHHoro opzeHTKP 
chhx aacTzu z npezMymecTBeHHoro bjizhhzh npocjiozzz anmzoz $a3a y TBep^oä cTeHKZ-

PzcTOJiorzHeczze zccjieaoBaHza onaTHax odpa3noB $apmeBax czcTeM noza3anz, 
ocHOBy zoHneHTpanzoHHoä ¿a3a MaiuezHae BojiozHa npeacTaBJiaioT cotíoz aacTzna u
TITITTT TT \ TX ^nr.*«TT TT̂ /<TTT TO TTOOmTXTTTT OT̂ TTOTTTTTT TTTAn rTT. TTOTTTrm n^TTnTTmOTTrm 17 T O ^

n°cJ ° Á
BZJtbHoS $opMH. IIoflodHHe HacTzna czjioHHa z  npoHBJteHz» 3$$ezTa opzeH Taazz, hto 
aaT t ffBzxeHze czcTeMa y TBepaot noBepxHOCTZ. ^

ÍIpoBe^enHae szcnepzMeHTajitHae zccaeaoBaHza Ha $apmeBax czcTeMax npz ^03fi'elt%se 
aHHax oflHopoflHax cflBnroBax HanpaseHzax b zoazczantHOM nzjizHjipHHe czom zaHaJie 
HajiZHze 3HaazTejiBHoro npzcTeHHoro czo a tseH za  zaz no raajntoz, Taz z  no P®&0®HtoO$ 
Bzaaoi npzcTeHHHX a$$ezT0B b opeHze otímez czopocTZ c^Biira MoxeT flOCTzraTt 
ca  c yBejizaeHzeM czopocTZ CÄBzra. OTMeaeHO 3HaazTejiBHoe yBejaiaeHze npzcTeHHOi 
ñjm zoaryjizpoBaHHHX $apmeBax npojiyzTOB. B aaana30He TewinepaTyp ot 5 Ä°
yBejizaeHze npzcTeHHoro czo a tx eH za , hto co raacy eT ca  c npeflCTaaneHzeM ^ -j--- -n ü ^ f
zhzz npocaoez azcnepczoHHoS $a3a b CTpyzTypHOM MexaHZ3Me rpaHZHHoz o a a a c T B ^ ^

B npefleaax z 3MeHaeMax zoHneHTpanzz (ot 50 zo  66$) z  pacxozoB (ot 350 
$apmeBHx MaconponyzTOB npeBanieHze czopocTZ CBodojpaoä noBepxHOCTZ rp aB Z T a^  oCt  
OTHomeHzio z  czopocTZ npzcTeHHoro caoa  cocTaBJiaJio b cpejmeM 0 ,0 1  m/ c H^ocTao^g c¡¡c 
zz  Hez3MeHHZM bo BceM Äzaiia30He co3flaBaeMax tojuhzh nposyzTa TeaeH ze $apnn

>!
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xapaKTepHo p jm  ctpyKTy piipoBaHHHx TBepflooôpa3HHx jpcnepcHHx chctcm b odnacTH 
HePa3pymeHH°S cTpyKTypu [2] [3] . $apmeBHe MHeonpojtyKTH, paccMaTpiiBaeMue c no- 

W ^ ohhhx CTpyKTyp, MoryT xapaKTepz30BaTi>CH chocoôhoctbk k MejyieHHOMy pa3BHTmo 
jja o e 3 3HaTOTejii>Horo pa3pymeHHH npocTpaHCTBOHHoË c e T K n [4 j .

npeacTaBJieHH 3aBHcmocTH HanpHieHHH cjtBHra (P) (ycjiOBHHË CTaTHHeckhë npejieji 
0T KOHiieHTpaixm $apmeBOfi cHCTena (C) npx TeimepaType 20® C

PHC. I_3aBHCHMOCTB yCJIOBHOrO CTaTH— 
necKoro npeaena TeicynecTH ot koh-
iieHTpamm .ipicnepcHOH cECTeMu: 
a)roBHflima b/c KyTTepoBaHHan, 
ô)roaa£HHa b/c KpyimoH3MejLb^eHHaH.

Fig.I Dependence of the conditional 
statio flow limit on the concent-- 
ration of the dispersion system:* 
a) high quality heef after cutting 
tj high quality heef after comminu
tion

â ) 6 )

’tot ï ’DaiS '*3  c PaBHHTejiBHaH oiieHKa MaKCHMantHux bcjihhhh  Hanpaatem iiî c ^B H ra  b  s K c n e p ra e H - 
te]6ctt0B n artH0HHKX n0T0Kax n o K a 3 a jia , h to  BejfflHHHH s t h x  HanpHxeHHË npeBumaBT ycnoBHHË 

Î 9- » e s * ? » » *  T e K y n e c ra  $apmeBHx CHCTeM, ho MeHBme h x  ju raaM EHecKoro (dm raM O B C K oro ) 
ta eGTfI* XapaKTep 3h b h c iim £>c th  p=  f  (C) CBiweTejiBCTByeT o Hajurann ypoBHH Koim eH Tpa-
a ' ^  KOT° P o ro  npoH cxoflZT  donee pe3Koe yB e jisH em ie  npoHHO cra C TpyierypH . H anano o d -  
"* fc ClI ■l)OCTpaHCTBeHHOH CTpyKTypHOË CeTKH OnpeBeJIHeTCH TOH MHHHMajlBHOH KOHpeHTpamieË, 

TeMe HaHHHaJOT B03HHKaTB KOaryjLHHHOHHHe K0HT3KTH [ 5 ]  .

1,trOBHvTaHOBHBmerocH njiGHOHHoro rpaBHTaioioHHoro TeneHHH no3BOJLaeT paccMaTpmaTB y cn o - 
lftCUCTeL HanPHæeHHË B HOTOKe KaK nOCTOHHHHe BO BpCMSHH. JOlH CJiyHaH CTaHHOHapHO peoaorH - 
Spto pv?1 nPK H3BeCTH0Ë 3IU0pe HaiipfflKeHHË CffBEra B IUieHKe MOXHO OIjeHHTB K03$ÇHriJ[eHT 3$- 
’UmJ.^OJIBKeHHH (Kc) (CKOPOCTB CKOJIBXeHHH ( V ck)» OTHeceHHaH K ejmHHUe HaHpHSteHHH Ha

K -  V<-K
T u n

.ru e X , ,=  S l h
, ,Ĥ eiî̂ eaTajIjE,HHe 3aBHCEM0CTH K03$$HDjieHTa 3$$eKTHBHoro cKojiBsemiH ot iuiothocth opome- 
'Sa $apineBOË CHCTeMH npH TewmepaType 20°C KpynHOH3MejiBHeHHoro (Pnc.2 ,a) h

n Ha TrisS (Ph C .2,C5) npOHyKTa CBIWeTejIBCTByiOT O 3HaHHTejlBHOM BJIHHHHH KOHHeHTpaiXHOHHOrO 
uPaCTi—SHHHË 3$$eKT.

■ 1 0 * ,
■ na

15
9

-h 3

kt/ m*

a) 6 )

PHC.2. SaBKCHMOCTB K03$$HHHeHTa 
3$$eKTHBHOrO CKOJIBXeHHH ot imo- 
thocth opoineHHH: a)icyTTepoBaH- 
Horo chpbh, 6)KpyimoH3MejiBHeH- 
Horo chpbh; KOHpeHTpauHH CHCTe- 
mh: □ - 5 0 / ,  A - 5 3 ,6 / ,  o - 5 6 / ,

X - 6 2 / ,  •

Fig.2. Dependence of the effec
tive wall-sliding coeffihency 
on the density of spraying:
a) raw material after cutting,
b) raw material after comminu
tion; the concentration of the 
system: □ -5oc/, A-53, W, o -56%, 
X -62/, • —66Ç»
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SKcnepHMeHTajiiHO y CTaHOBJieHU 3HaneHZH MZHZMajiBHoä hjiothocth opomeHaa, onpefleJJS*®®L$ci 
JtOBZH CTaöHJlLHOrO TeHeHZH rpaBKTaiXHOHHOä HJteHKZ Öe3 pa3pHBa CIMOinHOCTH nOTOKa H KBJuy*” 
BaxHHM $aKTopoM b BHöope TexHOJiorzaecKoro pe rataa paöora annapaTOB.(P zc .3 ).

50 55 60 65 G%

OpomeHHH ( I mok) OT KOHHeHTpäUZZ C^,0 ^ i P '
A-rÖ Bjpm iHa b / c KyTTepoBaHHan, O'1 
Ha b / c KpynH0H3Meju>HeHHaH.

Fig.3. Dependence of the minima® fS sp ' 
density on the oonoentration of 
tern: A-high quality beef after <pU ti0$‘ 
□-high quality beef after commU1

Do aHajioniHHofi MeTO,njiKe öhjiz npoBeneHH po-namTeTHoro chpbh c oöuizm cone 25,4%, rap cbzhoz ToiuieHHt -11,2!
M ejiBH im e.

•tineM rap a  g,u <iu/o viwuarii i'unnjU)n-DU/b ,ucnciui “önJlCr 
pH-6,3 -6 ,6 ) , aOHOJlHHTejlBHO H3MejIBHeHHOrO Ha V-0JU

MccueflOBaHHH H0Ka3ajiz, hto peonzHaMZKa nanrreTHoro chpbh aH an o n ra ia  bh3K0-iW3 
cpenata c xapaKTepHHM HanzzzeM flByxcnotHoro nBzxeHHH Öe3 BHpaxeHHoro npzcTeHHoropg 
hzh . npz cTaitHOHapHOM TeneHzz HanpHxeHiiH CÄBura b BH3KonjiacTZHHoii 30He no B e jm w ig j  _ 
rnaoT jtHHaMHHecKHH npeneji TeKynecTii, a b KBa3ZTBepnoä -  He nocTzraBT e ro  sHaneHHff i 0 
bhchmoctb pacxoflHHx xapaKTepzcTZK npH rpaBHTannoHHOM TeneraH nainTeTHoro cttpBH oT
neHTpawra npz TemepaType 20 C npencTaBJieHH Ha pzc.4

Pzc.4.3aBHCHM0CTB pacxoiJö^
pzcTmc nainTeTHoro chpbh oT
opomeHHa: KOHneHT • -78x5%, o -85!

Fig.4. Dependence of the 
charaoteristios of fancy “oJl0*P1' 
density of spraying; the ĝ5̂ > 
of the system: • -78,5#>

A -91 ,5# , □ -100#

3KcnepHMeHTajiBHo onpenejieHHan CTaraHecKaa TojimzHa nponyicTa npz Tet/mepaType 
HzcjieHHaa Z3 öanaHca chji nezcTByrniipix Ha aneiyieHT njieHKz npz ycjioBzz f 6 ] :

2CPC

h< nnpeflCTaBJieHH Ha pzc.5.
CTaTznecKaH TOJimzHa onpenenaeT hzkhbb rpaHzny nzano30Ha npoz3BojtzTeJU>HOCT0 

annapaTa.

XXJK: e ^

K
B pe3yjiBTaTe npoBeneHHHX zccjienoBaHzä 3KcnepzMeHTajiBHO onpenejieHH xapaKic^ egJja c«, 

HaMZHecKze ocoöeHHocTz z KoranecTBeHHHe napaMeTpH mieHOHHoro rpaBZTanzoHHoro !icî sP,iäw' 
Topnx $apmeBHX MHeonponyKTOB. 7cTaHOBJteHO, hto p a  $apmeBHX czcTeM Ha ocHOBe 
c MajiHM coflepxaHzeM ra p a  peonzHaMznecKoe noBeneHze b ycjioBznx cjtBzroBHX Hänpä»

...rpaaggS B i a q o M M S tfig  CBOaCTB 0 BHCaieHHHM SffilflKTPM
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** 11 PactpSQH£CJie,n'0BaHH® Mory^ ^HTB Hcnoju>30BaHH pjm BHdopa TexHOJiorirce ckkx pexmoB 
^eTa  MeHOHHHx TeruioodMeHHHx annapaTO B. ^

70 80 90 C%

P ac.5 . 3aBHCHMOCTB CTaTHHeCKOH TOJI- 
muHH namTeTHoro chpbh ot KoimeHTpaixuH 
ioacnepcHOH CHCTeMu: A -  pacaeTHaa 
3aBHCHM0CTi>, x  -  sKcnepuM eHTajiLHaa 
3aBZCZM0CTB.

Fig.5. Dependenceof the static thicaea 
surface layer of fancy meats on the 
concentration of the dispersion system 

A  - theoretical dependence 
Y - experimental dependence

i . j
Set m u  r, CnzcoK JiHiepaTypa:
2.. . "n- .^BogoHpoB E.T. MeTcmn pacaeTa h HccjiejtoBaHZH oneHoaHHx npopeccoB.




