
—-v-9-Htlgati°n  £ f cen tr ifu g a l separation of greaves for process In ten sify in g ,
V.I.SOKOLOV, V.P.BELOV.
Moscow Technological In s t itu te  of Meat and Dairy Industry. Moscow. USSR.

A process of cen tr ifu g a l separation of meat greaves may be considered as a sp e c if ic  
case of cen tr ifu g a l dewatering of a compressible'porous media. An object of the pro­
cess i s  to compress the greaves in  a cen trifu ga l f ie ld  fcr maximal fa t  extraction and 
p a r tia l dewatering of a product.

The greaves change s u b s t a n t ia l l y  th e ir  com p ressib ility  and f i l t r a t io n  permeability 
fa c to rs  depending on in i t i a l  moisture content. In th is  work d irect f i l t r a t io n  was in ­
v estig a ted  in  comparison with reversed f i l t r a t io n .  The r e su lts  obtained make i t  p ossib le  
to analyse engineering methods o f fa t  extraction  from the greaves.

I t  i s  proved experim entally and th eo re tica lly  that so lid  bowl cen trifu ges sould be 
used for  processing of the greaves with moisture content exceeding 15# end perforated  
basket machines for  greaves with 6-8# in i t i a l  m oisture. But r e su lts  a lso  show that 
range o f cen trifu ges having routine design could not be e f fe c t iv e ly  used for fa t  and 
moisture extraction  from the greaves. Some ways to further process and machine deve­lopment were provided.
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'•^^SggCHUNG DER ZSKTRIFUGALEINTEILUNG DES FLEISCHBREIS ZUM ZWECK DER PROZKSBIHTOTSIVIERUHG

Qskau
V .I .SOKOLOV, V .P .BELOV

technologische Hochschule für F le isc h  -  und M ilchindustrie. Moskau. USSR.
Der Prozeß der Z en trifu ga lein teilu n g  des F le isch b re is  i s t  einer der sp ezifisch en  Va- 

h« ^0r Center ifugalzussanmienballung des deformierten porigen Mediums, Das W esentlie— 
Prozeßes b esteh t ln  der Dichtung des F le isch b re is  ±m Z en trifugalfe ld  zum Zweck der 

^*®alen Entfettung und te ilw e is e  Entwässerung.
F le isch b re i verändert se in e Kompressions -  und F iltra tio n sfä h ig k e it  in  Abhänglg- 

V0Q der F eu ch tigk eit. In der gegebenen Arbeit war d ie indirekte F iltr a t io n  im Verg­
i ß  2U ^9r direkten F iltr a t io n  erforsch t. Die Ergebnisse der Forschung gesta tten  tech-  

°be Verfahren der Entfettung zu analysieren .
experim entellen und theoretischen  Untersuhungen begründeten d ie Zweckmässigkeit 

( ^ei*wendung der Dekantenzentrifugen für d ie Verarbeitung des feuchten F leisch b reis
o j^ ^ k b ig k e lt  über 15% ) und der Siebtrommenzentrifugen für den F le isch b rei mit der Feu- 

6—y%. Im Ergebnis der Forschung wurde d ie Unmöglichkeit der wirkungvollen Ein­
ig^ des F le isch b re is  in  den gewöhnlichen Zentrifugen f e s t g e s t e l l t  und sind d ie Wege r Pro-° 2sssInten siv ieru n g und der Vervollkommnung der Masohinekonnstruktion gebahnt.

E d e l l in e n  s iv u  tyhjä
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82L1M AMINATI0N PB LA SEPARATION CENTRIFUGE DE8 C0UEMBS GRILLER POPB T,. r m m a m T o  t*rnK
. . PROCEDE. ~

V.I.SOKOLOV, V.P.BELOV.
L 'In s t itu t  technologique de 1 ' in d u strie  da la  viande e t du l a i t .  Moscou. URSS.
s u é o Ï i o Z T  J! Béparatl°n ° 9n tr lfu S8 ^ s  couennes g r i l lé e s  représente une des v - r i * *  
é o ! l l f Î  «Bsorage centrifuge du m ilieu  déformable poreux. Ce procédé consiste
épaissisem ent des couennes g r i l lé e s  sous l' in f lu e n c e  de la  force centrifuge pour le  dég­
ra issage maximum e t  le  déshydratation p a r t ie l l  du produit.
t i 0„L881C°U! nn! l SI ^ léeB °haneent lofl oaractéristiq ueB  de com p ressib ilité  e t  de filtr**

“ "  l t é ‘ D<ma'n° tre étUde eSt exaainé0 la  f ib r a t io n  inverse en compa rais°D
n .  188 resu ltatfl d9 1 ’«am ination  permettent de fa ir e  l'analys*es méthodes in d u s tr ie lle s  du dégraissage des couennes g r i l lé e s .

On a argumenté expérim entalem ent e t  théoriquement l ' u t i l i s a t io n  de centrifugeuses -  
eoanteurs pour le  traitem ent des couennes g r i l lé e s  humides ( l'hum idité e s t  p lus de 

e t  le s  machines a panier perforé pour le s  couennes g r i l lé e s  ayant l'hum idité 6-8*.
des L T , ™  d° a °SSai8 °n a é t a t l i  ! '  Im p ossib ilité  de la  séparation e ffica ce  P«* des cen trifu geuses norm alisées e t  on a tracé le s  vp ies de l ' in te n s if ic a t io n  du procédé •* 
du perfectionnement des constructions des machines.

jTOl.FJQBAHME IfiHTPOEEEHOrO PA3JEJIEIÜM MflCHOft ClKBAPbl B IffIJIÆC HHTEfCKSHKAHroi nPOIIECGA
B.H.COKOJIOB, B.II.BEJIOB

MOOKOBOKHÎt TeXHOJIOrHHeCKHft HHGIMTyT MHOHO» H MOJIOHHOft npOMUnüieHHOOTH. r.MOOKBa.CCCF.

iïpouecc ueHTpodeKHoro pa3aejieHiw m h o h o A ToxHHuecicofl niKBapu npê cTaBnaeT oodofl oa«« 
H3 CBoeoopa3Hux BapuaHTOB uempodestHoro omma ae$opMnpyeMofi nopHCToK opeau. CymHOC** 
nponeooa omma ooctoht b yiuoTHCHHH mKBapu b pesyjt&Tare BosaeüoTBHH bojih ucHTpoéesmtf 
omi c. uejjBB MaKCHMajiBHoro yaaneHHH *npa h uacTHMHO Boau us npoayKTa.

Maonaa TexiiHHeoKafl mKBapa b 3aBHCMMOCTH ot ee BnaatHOCTH SHaHHT&jBHO H3MeHflei cbo» 
flaJopMauHOHHue h tu M p a m to m n ie  OBOflcTBa. B HameH padore <5uia HoraesoBana HenpHMafl 
(PHJIBTpaUHH B OpaBH6HHH O IipHMO«. P63yjIBTaTH HCOT0flOBaHH« IJ03B0JIflBT ^aTB aHajIH3 TeXHH- 
MeoKHX npaeMOB 0(5e3mnpHBaHHH mKBapu.

3KonepnM6HTajiBHO H TeopeTHHecKH odooBOBana uejieooo<5pa3HOOTB Hcnoj[B30BaHHH ueHTp«iyr 
C OTJCTOiÎHUM pOTOpOU &ÏH 0(3pa(50TKH BmaKHOft HIKBaptl ( BJiaXCHOCTB OBbime 155?) H UÈHTpH$yr C 
nep$opHpoBaHHUM poTopou DW mKBapu c BmaKHOOTB» 6-85?. B pe3yjiBTaTe npoBeaeHHHX Hooae- 
aoBaBHtt duxa yoTaHOMena HeBOsuozHOOTb 3<f$eKTnBHoro passement mKBapu Ha pane oraHflapT-
hux ueHTpmfyr h HaiieqeHu nym nHT6HCH$nKauHH npopeoca h yooBepmoHOTBOBaHHH KOHcrpygU'1* Main hh .
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UEHTPOEEEHOrO PABJEJIEHHH -MHCHOfl ClKBAPbl B UEJIflX HHTEHCHSllKAUHH IPOIMXA 

B.H. C0KDJ10B, B.n. EEJ10B
UOCKOBCKH» TeXHOJOrtIMCOKHÄ HHCTHTyT MHCHOß H MOAOHHOß npOMHHlXeHHOOTH. P.MoCKBa. C C C P .

npoueoo ueHTpoöeinHoro pasACAOHHH uhchoH TexHHiecKO» mmpH npeAOTasAHOT ooöoM oahh 
H3 CBoeoÖpasHHx BapHaHTOB ueHrpoöesHoro oTxtHua Ae$oPMHpyeMott öHOAoniaecKott nopHOTo# 
opeAH. CymnocTi. npouecca otxhm3 ooctoht b yimoiHeHHH raxsapu BHeniHe« HarpysKoß, nopu 
KOTOpO» tlOAHOOTBD 3anOAHeHhl HHAKOfl $a30ß ( anp H BOAa ).

yanoTHeHHe niKBapu aaicAimeTCH b tom, mto hoa Ae«CTBHCM ueHxpoöcxHoro chaobofo hoah 
TBcpAan $aaa cTpeMUToa k cSoxee iuioTHoiiy pacnoAoxeHHD nacTHu, uto b cbod onepeAB, cbh-
3aH0 c yMeHbmeHHeu oöteua nop ocaAKa n, cjieAOBaTejiBHO, o bhxh Matin eM xnpa h boah ns othx 
nop.

Op» UeHTpOÖOKHOM OTXHMe $HABTpaUHH X HAKO C TH H3 OOBAKa npOHCXOAHT 3a caei AeflCTBHn 
SaBAeHHH, pasBHBannerooH b xhakooth, HaxoAHmeflon bo BpamatomcMOH poTope, a Taiose Aouiie- 
HHBt OÖyCAOBXeHHOrO BAHHHHeM MaCCOBHX CHA TBOpAOd $33H HCaAKa Ha XHAKOCTB.

B TeopHH ueHTpoöexHoro OTXHMa b KaaecTBe ocHOBHoro Amf̂ epeHUHaABHoro ypanHeHtw, 
CBn3UBaomero hophctoctb (JiHABTpynmeß cpeAH ß  c rnApaBAHneoKHM HanopoM H  , npc;yioxe- 
HO CAeAyntnee

J p - 0 [ I w ( K g w d H )  ( i )
PemeHHe AaHHoro ypaBHeHHH b npenoAoxetiHH nooTotiHCTBa KOD̂ jiHUHeHTa $nnBTpauHn K h Hecxn- 
uaeuocTH ocaAKa öhao paHee noAyneHO B.H. Cokoaobhm.

MgcHaa TexHHHecKafl niKBapa othochtoh k HHCAy cxnMaeMHX nopnoTHX MaTepnaAOB, noaTOMy 
°yrçeoTBy tonne 38bhchmocth He MoryT öhtb HcnoAB30BaHH aah pacaeTa pe tupo dex ho ro pa3agabhhh 
ÄaHHoro npoAyKTa.

B npotieoce ueHTpH$yrnpoBanna mtCBapn noA AeflcTBneM ueHTpoóexHux cha nponcxoAHT yruioT- 
HefIHe CAOH OCBAKa, HTO IIPHBOAHT K 3HBMHTeABH0My H3MeHeHHB ero nOpHCTOOTH. yMeHBmeHHe no- 
Photocth h H3MeH8HHe KOH$HrypauHH nopoBUX KanaAOB npH yiuioTHetiHn nopncTotl cpeAH bh3hb3- 
6t yBeAHaeHHe conpoTHBAeHHH nepeABHxetiHB xhakoA $asu b hhx, T.e. yMeHBiuaeT hx ÍHABTpa- 
UHOHHyD CnOCOÓHOCTB, KOTOpaa MOXeT dblTB 0XapaKTepH3 0B3Ha K03(M>HUHeHT0M $HABTpaUHH .ÄXH 
°nPeAexeHHH B3aHM0CBH3H peOAOTHMeCKHX H fflHABTpaUHOHHHX CBOftCTB HKBapH öhlAH npoBeAetiH 
ôcAeAOB3HHB Ha cneuHaABHoß neHTpn̂ yre e ccktophhmh cmkocthmh• B AaHHoß paöoTe oKcnepn- 
ŜHTaABHO ÖHAa yCTSHOBACHa 3aBHCHMOCTB K03#HHHeHTa (fHABTpaHHH OT nOpHCTOCTH, KOTOpafl

“otreT ÖMTB BHpaxeHa b bhaö cienemioß $yHKunn
ß

(  2 )
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B pesyjibTaTe aux 3KcnepnMeHT0B Ôtwo Tárate onpeaejieHO, mto b 33bhchmooth «t BxanHOcT" 
tuKBapH SHSBHTejibHO H3M6KHCT03 ee peo.sornqeoKHe h $njibTpannoHHbie OBOÜOTBa. Tsk niKBapa c 
BJiajitHOCTbB OBHtne 15# nosBepraeTCH 3HüHHTejibHOMy yiuiOTHeHHB, b to speiw KaK, niKBapa c 
hoc tbb 6-B# cjRHMaeTOf? b ueHbmeR uepe.

3 peajtBH«x ycjiOBHHX yanoTHeura cjioh uaTepaajta b dapadaHe ueHTpwJiyrii oataTue ero nponc' 
xojwt HepaBHOuepHo, H3ueHnncb no pannycy ot iwHHMajibHoR bbjihhhhh Ha BHyTpeHHefl noBepxuoC' 
TH ao MaKCHuajibHofl y cTeHKH dapadana.

npHHHMaa bo BHHMaHHe nocjreaHHe odcTOHTejibCTBa, HccjteaoBâHHH dioin rtpoBeaeHH KaK jyi# 
npHUOft, TBK H jyifl OdpaTHOñ ÎflHJibTpaUHH.

lipa MaTeMaTHnecKou aHajinae aHifxJiepeHUHajibHoro ypaBHennn, CBH3UBaBrçero nopHOTocTb cpß' 
SH ß  c rHapaanHMecKHH KanopoM H , ynHTUBaa HaRaennyB Haun saBHOHMOOTb H3MeHeHHH KOStW1’' 
UHBHTa fliHJibTpauHH ot nopHOTocTH opean, nojiyqnjiH sHÎ$epeHitHajibHoe ypaBHeHne ueHTpode*HOr° 
oTKHMa o yaeTOM CKHMaeiiOoTH nopHCTofl cpeaH ( b de3pa3uepH0u Buse )

npH EHaJiH3e npHMO« $HJibTpauHH Haun npea,no,jarajioob, hto aê opMauHH OTsHwaeiioR uaccu 
npn ee ynaoTHeHHH npoHcxoaHT ToabBO 3a cneT coKpameHHH nop; b npopecce otkhmb BHyTpfc P0' 
'TOpa npOHCXOSHT BHMMaHHe HEKOTOporO KOJIHHeCTBa «HRKOCTH, aOCTBTOHHOrO aHH HCRBBHeHHfl 
ueHHQKOB. IlpeHedperafi conpoTHBneHHeu $njibrpyBqeH oohobh, npHHHuasH, hto y OTeHKH poTOp8«

khx ( 5 ) yojnoBHHX nojiyaeHo BupaateHHe äxh rpaatieHTa Hanopa h , Honojib3yH bbkoh iap°H*

( 3 )

Tárate KaK h Ha CBOdoaHofl noBepxHOOTH OTKHwaeuoro MaTepnajia, aaBJteHtte b khskoR $a3e PaBH° 
Hyjic.

rpaHHHHHe h HanajibHHe yojiOBiw öhjih npHHHTH ojiesyBmHe

B pe3yjibTaTe pemeHHH anWepeHUHaabHoro ypaBHeHHH ( 3 ) npH rpaHHHHHX ( 4 ) h h8'’3'1'1’

J  H(a,t) = O

» 0  ( 4 ) H r % o ) =  ^ ( i )  ( 5 )£

HatoeHH saBHOHMOOTH a*8 onpeaejieHHH okopooth npoueooa npn mou $HJibTpatjHn, a Tárate x0JiV~
seoTBa KHSKOff ftaail, OTomeameR K aaHHOMy uoneHTy BpeueHH J-J8 i
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JJ0JKH0M ÄefiOTBHB ueHTpOÖejKHUX CHJI, T.e. K CBOÖOÄHOfl nOBCpXHOOTH UaCCM H paCnOJiameTOH KOJlb- 
ueBHM cjioeM Ha oaoe ocajuca, oTKyaa ona mojkot öutb yaaneHa, nanpHMop aepea nop$opmiHB hhhih .

PemeHHe aH$$epeHnnaj?bHoro ypaBiieHHH ( 3 ) npn rpamniHux h HanajibHbix ycjioBHHx, cooTseT- 
CTByBnmx ÄaHHOMy cjiynaio f[iHJibTpauHH

fHfoi.i) = 0

LH ci,t)~ H *  ( 8 )  H M -V iC t ) ,  a i^ tH  , C 9 )
no3so.naeT onpeaejiHTb BupaneiiHH ckopooth npoueoca odpaTHOfl $HJibTpamin (KOHOojiHaatiHit), a 
harotte miHaeoTBa m ä k o c t h KaK $yHKusm BpeMeHH.

SKcnepHMeHTajtBHHe H0CJiej,0BaHHH peHTpoöejKHoro pa3aejieHHH machoa niKBapu Öuhh npOBeaenu 
Ha peHTpn$yrax pasjinnHoro THna: Ha aeHTpmliyre c HOKeBHM oieMOu acaaica o otctoAhum h nep- 
iopHpoBaHHHu poTopou; Ha OKcnepHMeHTajibHoR ueHTpH$yre c otctoAhhm kohhhsckhm poTopoM h 
HHepuHOHHOft BbirpysKoit; na BKcnepHMeHTajibHO A peHTpH$yre c otctoAhhm muiHHapHnecKHM potopom 
H BUrpySKOÖ HIH6K0BHM yCTpOÄCTBOMJ Ha JiaÖOpaTOpHOti HCHTpH$yre O CeKTOpHHMH eMKOOTHMH OT- 
cToteoro h iHJibTpyBmero THna.

Pe3yabTaTH 3KcnepnMeHTajibHnx HccjieaoBaHHA h pacneTHue napaMeTpH npouecooB npauoA h 
°ÖpaTHofl $HJibTpauHH, noayaeHHHe c noMonjbD 3BM no nataeHHHM Bbnue ypaBHeHHHU, yKa3hBaBT Ha 
CjieayBmee:
" ueHTpoÖestHoe pa3aejieHne BJiaMoA machoa TexHnaecKoA ttiKBapu ( BJiasHocTb cButne 15$ ) ijejie- 
°00Öpa3H0 npOH3BOaHTb B pejRHMe OÖpaTHOfl $HJIbTpaUHH, T .e. B UOHTpH$yraX C OTCTOAHHM POTOPOM; 
** HandoabaiaH CTeneHb odesnupHaaimn machoa TexHHaecKoft niKBapu c anaxHocTb» 6-8$ aocTuraeT- 
Cn b $HJibTpynmeM pestHMe, T .e. b neHTpmJiyrax o nep$opnpoBaHHHM potopom.

Hcnoab30BaH«e ueHTpuJtyr c ototoAhhm potopom am pa3aejieHna BJiastHoA niKBapu odbACHAeTOA 
Teu, hto csHMaeMbie nopHCTue ocsäkh non aeAoTBHeM omi ueHTpodeaHoro nojin noaBepracTOA 3Ha- 
HHTejitHOMy yimoTHeHHB, npuneu 3T0 yiuioTHeHHe HeoannaKOBO no TO-nmune cjioa, Handojiee osaTn- 
Mr hbhhbtch cjioh ocaaKa, HenocpeacTBeHHO npmieraKimie k CTeHKe dapadaHa neHTpuJyrn• IIobto- 
**y aan ocaaKOB, odjiaaaBmHX sHaaHTejibHO A ciHuaeMOCTbD, (JmibTpaiiHOHHoe aBioieHHe khakoB fasH 
B PasHajrbHOH HanpaBJieHHH ot ooh k nepH$epHH saTpyaHeno. Ilpn ymioTHeHHH ocaaKa THna machoa 
®KBapn b poTope ueHTpH$yrH pa3Mepn nop b paananbHOM HanpaBJieHHH yMeHbtnaioTOA, a b HopMajib- 
b°m B03pacTaBT, npHHeu ae»i ÖJiHKe k ooh poTopa Teu b dojibnieR cTeneHH, t.k. npn jie$opuauHH 
°°HÄKa nepHueTpa koaKCnajibhhx cjioeB yBejiHHHBatiTOH.

IIouhmo HCCJieaoBaHHii ueHTpodextHoro pa3jiejieHHH mhohoB mKBapa TexnojiorHHeoKoro miaHa,
ÖIw »ccjieaoBaH Bonpoc BurpysKH mhchoB niKBapti H3 poTopa noojie ee uenTpodeKHOit odpadoTKH Ha 
^^HoaHHbix BHine neHTpjf$yrax. ITponecc BurpyaKH ode3KHpeHHoB niKBapu H3 poTopa ueHTpn$yrn 
0°^0!KHHeTofl pnaou odcTOHTejibCTB! b pe3yjibTaTe cscaTHH cjioh uiKBapu noa aeBcTBHeu ueHTpode»HNX 
0101 h yaajieiiHH H3 OTjiHMaeuoB Maccu nacTH m s k o » (I>a3H (*Hpa), mKBapa npeacTaBuneT codoa 
°Hju,HoynjioTHeHHyD Maccy, KOTopan npoHHO yaepKHBaeTCfl Ha noBepxHocTn potopa; HajiHaae miee-

( 10 )
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oÖpasycDtHX tkqhoS, ooTancOB tnicyp h T.n.j HenooTOfiHOTBO oooTaBa hikbqph, nooTynanaia« Ha 
oöpaöOTKy b ueHTpmfyry.

3na<îHTeJii.HaH npoÄOjiiHTejibHooTi, npoueooa oóe3*npHBaima uhohoR toxhhmookoR nKBapu ( ^  
uhh) oÖyojtawiHBaoT nePH0ÄHHHO0Tj> ueHTpoÖeaHoR oöpartOTKH. rUmouy un odeormeHiw npo«aocfl 
0Ú63XHpKB&HHfl III K Bap U H6 MOTyT ÖHtt HCn0J!B3 0BaHN HenpepHBH0Ä0«0TByBiniie HOHTpHlfyrH, HanpH' 
Mep, mneKOBue.

Ha ooHosaHHH 3KonepnMOHTajii,Htnc «ocaeaoBaHHft yoraHOBaeHa uejieeoodpaaHooTi, npiiycHeHM» 
a*H oöpadoTKH musapa ueHTpmfyr o hhöpuhohhoR HMnyjiBOiioft wir bihekoboR nyny.nt.0H0R BHrpysi«11, 
Bwboah: JSa u  odeaxHpHBaHHfi uncuofi toxhhhookoR musapa iioryT ¡h{kï)6ktmbho npayeHimon onon*- 
jiHSHpoBaHHue ueHTpn$ynt.




