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D 1:1
MEAT HEAT-PHYSICAL FROPEETIES IK THE PROCESS

« s ' “ "1* of theoretical and. experimental studies into the peculiarities of beef sides
freezing, an analytical method has been developed for determining their heat- 

characteristics. Analytical methods for the estimation of body shape coefficients 
heat conductivity are suggested. Homograms are prepared to determine the volume
Bdrface area of beef sides as related to their weight.

w““4 iLV ls suggested to solve the equation of heat conductivity using exponent-power po-
* * this having allowed to get a true relation of the mobile boundary of the temperatu- 

1:0 hhe Bi- and Fo- criteria, and to develop nomograms for the engineering calcula-
Cb’ 0f
u.

4ata 
it

hhe processes of beef sides chilling and freezing. The suggested methods for cal- 
® ®sat chilling and freezing processes Eire simple for the engineering staff of the 
stby and are simple in their mathematical structure. Differences between the deri-

6ngih
the accuracy of similar task solution do not exceed 10%, this being permissib-

eering calculations.
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de |^Ues- On a p roposé  des méthodes a n a ly tiq u e s  p o u r la d é te rm in a tio n  

a conductibilité th e rm iq u e  de la v iande .

la d é te rm in a tio n  du  vo lum e et de T a ire  des d em i-ca rcasses  du g ro s  bé -

°n

es recherches th é o riq u e s  et e xp é rim e n ta u x  des p ro cessus  de ré fro id is s e m e n t et congé la tion  des 
^ Sses du gpos b é ta il on a é labo ré  un m éthode a n a ly tiq u e  p o u r la d é te rm in a tio n  des c a ra c té r is tiq u e

le co e ffic ie n t de la form e du

t,i|s > o s é dpr\ . es n°m oqram m es p o u r
Or penhant de le u rs  masses.

^ N t i 6 |S® >a méthode p o u r la d é c is io n  de l'é q u a tio n  de la c o n d u c tib il ité  c a lo r if iq u e  à l 'a id e  des polynôm es 
des d ' e*P osant, cela nous a p e rm is  de re c e v o ir  la dépendance de la lim ite  m ob ile  du f ro n t de tem 

i et C ritèfe s  Bi e t Fo et é la b o re r des nomogrammes de c a lcu l du  gén ie  p o u r des p rocessus de fe rfo i
i.6s h. Con9é la tio n  des d e m i-ca rcasses  du  g ro s  bé ta ils .
X  °cSsSü

Proposés sont s im p les et sont à la po rtée  des tra ra i Ile u rs  d in g é n ie u rs  et de te ch n ic ie n s  de 
Ssib |e v iande. La d iv e rg e n c e  des données é laborées et la déc is io n  exacte n a p lu s  que 1(H, cel, 

ies c a lc u ls  du  gén ie .

a est
Pour
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A ls  E rg e b n is  d e r th e o re tisch e n  und  e xp e rim e n te lle n  U n te rsu ch u n g e n  von B esonde rhe iten  d e r A b k ü h l1-1 j,en 
E in fr ie re n s  von R in d e rh ä lfte n  w u rd e  e ine  a n a ly tis ch e  Methode z u r  B estim m ung d e ren  w ä rm e -p h ys ika  
C h a ra k te r is t ik a  au sg ea rb e ite t. Die a n a ly tis ch e n  Methoden z u r  B estim m ung von  K o e ffiz ie n te n  d e r Körp ^ e55' 
und d e r T e m p e ra tu r le it fä h ig k e it  des F le isches w u rd e n  vo rg e sch la g e n . Es w u rd e n  d ie  Nomogramme zu 
des Umfanges und d e r O berfläche  von R in d e rh ä lfte n  in A b h ä n g ig k e it von d e re n  Masse en tw o rfe n .

[Ylßl"!
Eine Methode z u r  Lösung d e r G le ich u n g  d e r  W ä rm e le itfä h ig k e it m it H ilfe  von po ten ze xp o n e n tie llen  Po^ 0(nt 
w u rd e  vo rg e sch la g e n , was es e rm ö g lich te , d ie  A b h ä n g ig k e it d e r  ve rs e tz b a re n  G renze d e r  Tem peratu  ^ l 1 
von K r ite r ie n  Bi und Fo u n v e rk e n n b a r fes tzu legen  sow ie  Nomogramme z u r  In g e n ie u rb e re c h n u n g  von v0f1 
und E in fr ie rv o rg ä n g e n  fü r  R in d e rh ä lfte n  zu e n tw e rfe n . Die vo rg e sch la g e n en  M ethoden z u r Berechnu '9 u[lC| 
A b k ü h l-  und E in fr ie rv o rg ä n g e n  des F le isches s in d  d e r  m athem atischen S tru k tu r  nach n ic h t kom p llZie |teneh 
in g e n ie u rte c h n is c h e  M ita rb e ite r  d e r  F le is c h w ir ts c h a ft  zu g ä n g lic h . Der U n te rsch ie d  zw ischen  den erha ¡eu r  
A ngaben und  d e r  genauen Lösung von  ä h n lic h e n  G le ichungen  ü b e rs te ig t 10% n ic h t, was bei den lnge 
B erechnungen zu lä ss ig  is t.

CTpyKType. racxcrameHjae nojiyrenHHX flaHHax c tothum peaieHzeM aHajioraaHüH s w « 1' 
He Öojiee ICf/o, tto ônycTHMO b HHseHepHHX pac^eTax.

WKTCRRPHHR METOI OnPRIIFJIRHUfl T K IiaQ M SM E U K H X  XAPAKTEPMGTM MflCA B  IIPOilECCE 
ETO IQ g Q m M iH O a  OEPAEOTKH
r.Ä.  KoHHaKOB, B.Ä. Poro3HHOB, H.H. Mn3epeuMü
BceCOK)3HHg Haŷ HO-JÜCCJleÄOBaTeJIBCKHa BHCTJlTyT MHCHOg npOMiiameHHOCTa, MoCKBa, CCCP
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MSTOTi nnTOTTRJmHHfl TE M 0<M 3M E C K H X  XAPAKTBPKCTM  MACA B 1IP0UECCE 

^ ^ a i I gLHOH OKPAEOTKH
*̂í«Ko

JlfiHfjQ H,iaKoB, B.A.PorOSHHOB - BceCOi03HHH HayHHO-HCCJieHOBaTeJIBCKHñ HHCTHTyT MHCHOÍÍ npOMHm- 
MocKBa, C C C P;

MoClr 3ePeHKHg - MoCKOBCKEM TeXHOJIOrHBeCKHñ HHCTHTyT MHCHOH H MOJIOBHOH HpOMHIIUieHHOCTH,
Ba> CCCP

npB ®BaJIHTHHeCKOM OÜHCaHHH IipOLíeCCOB XOJIOflHJIBHOií OÓpaÓOTKH MHCa H MHCOnpOflyKTOB MU 
"f t B̂aetoca c 3ajtaHei yeTaHOBJiehhh 3aBHCHM0CTH Meswy HepaBHOCTHoñ JyHKimeñ pacnpeneJieHHH 

íyHKmeü B3aHM0JJ,eÜCTBHH " Q " CHCTeMH.
B ^

y  0JIi>mHHCTBe TaKHX 3anaH onpeaejiffiOT BpeMeHHoe pacnpenejienne TeMnepaTypn "T" no odteMy 
™  saMopastHBaeMoro Tejía (HanpHMep, noJiyTyniH KpynHoro poraToro CKOTa) c 

fcft c e r °  BOBepxHOCTH "S" HJIH M3CCH " P " , 3  T3KKe XapaKTepa B3aHM0fleñCTBHH M esm y OXJiaawa»- 
A°Ó h CaMHM TejIOM.

Cttf,1OcT0KÍai 0<5pa30M ujih pemeHHH nocTaBJieHHoñ aanaHZ b nepByro OHepent HeodxoHHMo 3HaHne 38bh—

lftHe "v" ,  ns "  h  "P" nposyKTa, nonBepraeMoro xojiohhjibhoíí odpadoTKe. BnepBHe aHajiHTZ- 
ÍA,](pJi3aBIIC®^ocTH Meswy " Y " , h "P" hjih noJiyTym KpynHoro poraToro CKOTa d u jm  npeHJioaceHH 

ÍCTo«yJio h A.r.JÍHBaKOBifl/i (C C C P , 1941 r . ) .

^ W a r a e T C H  H O M o r p a m a  (pnc. I) He toj ibko hjih dojiee TOHHoro onpenejieHHH noBepx- 
J ^ y n m  K PC , B 33BHCHIÍ0CTH o t  ee Macen, h o  h hjih onpenejieHHH pHHa HOBHX 3aBKCHMOCTeñ 

CTepeoweTpHHecKHMH xapaKTepHCTHKaMH h waccoñ.

Aj/y *»BOBeCH*| (íyHKIÍHff paCnpeneJieHHH " f " H B3aHM0neííCTBHH n£ "  CHCTeMH MOryT duTB CBH33HH
c0d0ü c noMoiUBio odotímeHHoro ypaBHeHHH EojiBiíMaHa-JlHyBHfviBH:

( I )

J )fl -  cooT B eT C T B eH H O  o n e p a T o p H  n p e o ó p a 3 0 B a H H H  vl e x  iiophjxkh, 3aB E C B m ne ot H e p a p x H -  
HeCKOrO ypOBHH BJieMeHTOB CHCTeMH H H epapXH H eCK O rO  ypOBHH B3aHM0HeÍÍCTBHH Meai- 
f ly  HHMH.

y e HacTH0CTH, nojiaran D /  = j ^ -  ¿T, a - O, noJiynHM ypaBHeHHe TenjionpoBOflHOCTH‘^ t h o c t h , n o j i a r a n  ¿ r
npOH3BOJIBHOM $0PMH:

DPa
(2)

TpaÍHlffiOHHOM paCCMOTpeHHH ypaBHeHHH (2 ), K03(£$HIIHeHT TeMnepaTyponpOBOHHOCTH " a  
íí|*eaHi&a n°CT0HHH™. a pemeHHe hjih ypaBHeHHH (2) HaxonnTCH MeTOflOM noJiHoro pa3fleJieHHH ne-
^cKue * apHHew, b KanecTBe peuiaioiiiHx ypaBHeHHe (2) npHMeHHioTCH, KaK npaBHJio, TpnroHOMeTpH- 

riInep(30jIIIHeCKHe> CTeneHHHe, BKcnoHemyKiajiBHHe., cpyHKiiHH Eeccejin h npyrne.

HO[j¡g fl0Ka3aTL, HTO BCe 3TH (JyHKHHH HBJIHBTCH HaCTHHMH CJiyHaHIJlH nOKa3aTeJIBHO-CTeneHHOrOtto,

k" âocTeBOMa), jT.jrp ycJioBHoro od03HaneHHH KCToporo BBefleM BHpameHHe "y=u. ", ru,e "il" 
ae-JIHdO $yHKHHH OHHOrO HJIH HeCKOJIBKHX nepeMeHHHX.

^®PtrÜ°a ̂ aaOMH BHH,a "y=nf‘ , u¿2 ” n03B0JIHKT JieBKO HaXOHHTB pa3JIHHHHe CBH3H, HlAeiOIUHe MeCTO B 
TenJIOnpoBOHHOCTH MHCa H MHCOnponyKTOB.

d  fot- .
i B ‘ d- Fo

. f, r /  ~ Co°TBeTCTBeHHO KpHTepHH $ypBe h Bho;
D!5Ho ~ íyHKUHn rpaHHim TewnepaTypHoro cMemeHHH (Bho, 1970 r . ) ,

V  DJIn n i

(3)^6 p

T a n , peman ypaBHeHHe ( I )  BHHa:

f, ( $ ) ■ &  (Be),

cooTHoineHHe, cBH3HBaiomee BejiHHHHH " fe " , y ,  "B ¿"  HJLH Bcero Hadopa Tejí KJiac- 
°̂PMu (njiacTHHa, Hhjihhhp, rnap). HanpnMep, npHHHf/iaH b cbmom rpydoM npHdJiHieHHH)

0jt ^  = Ui _ (a 0 + a,(j. * a¿<£), ut = (h+&,8>i

fe  = (Cío * + Ciz %z)  (Se *  B,&¿ *  S¿B¿¿) .
(4)
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B nacTHOCTH, M R  de3rpaHzzH0ñ ruiacTZHH (b cawoM rpydoM npztíJiHseHzz) zMeeM:

a0= a¿ = o , l l ,  4 =  -  0,22,
¿»1,5, S , = -0,115, ¿ »  0,0065.

. 0 X noKaSSPacneT no $opMyse (4), c yneTOM npzHHTnx zzcjiobhx 3HaneHZfi K03$$zuzeHTOB (a, > • t0i8
BaeT npenpacHoe coBnaseHze c pe3ys£TaTaMz KsaccznecKoro peweHzn (JIhk ob, 1967 r. )• 
npeflJiaraeMoro pemeHZH, jieraocTB ero nosyneHHH z yHZBepcaJiBHOCTB no cpaBHeHZio c rpoM 
TpajnmnoHHHMH p e m e m m a  oneBzsHH. , a

VTy, t í O C ^üpz aHajniTMnecKOM onzcaHZZ npoqeccoB oxuasseHZH z 3aMopa3KZBaHzn noJiyTjnn Kro, 
paccMaTpHBaiOTCH Kan de3rpaHKnHue ruiacTZHH. B to se BpeMH nozyTyiiia KPC no $opwe 6 M ^ a  

uzJizHSPy, iuiaBHO nepexosHmeMy b iwacTZHy. ^
Ko3$<|)HUHeHT $opmh cJiosHoro Tejía MOseT Olitb npeflCTaBJieH Kan cyma K03$tpmzeBT0B ^  

cocTaBJiffioimix Tejí. üojioxhm, bto K03$$HimeHT $opt«H 0e3rpaHHMHoro npocTeñfflero Tesa i ® 1 

nzszHSpa) CBH3aH c hzcsom nosyoceii "n" npnMoyroJiBHHx seKapTOBux KOopszHaT 3aB0CZM°c
i (5)

r  = -■=—  t
n a v A \Torsa npz paBHtrx BecoBnx K03$$znzeHTax { m ,  = / v ¿  -  I) tíyneM ZMetb : M R  nsacTHH

numaspa r2=-r-, M R  nosyTymz KPC P = / v ¡ T - r + n i J C n = 0 , 7 5 .  3Han T", Jierno nepeiíTH k ^MR nzszHSpa l'o= I'-, ffia nosyTymz Kn; r 
K03$$ziyieHTa $opMH despa nosyTymz KPC.no OTHomemno k nsacTZHe 
KaK k = I/r = 1,34.

(Pan, TffineH, 1964).
. €f 

óeíPa aKan H3BecTHO, npososxzTeJiBHOCTB oxsasseHZH, nosMopaaujBaHua zjiz 3aMopa:£HBaHKS 
JiyTyran KPC " 7 j "  z npososszTesBHOCTB xososzsbhoh odpadoTKZ nsacTZHH " 2 « "  0 BH3aHH 3aBlíC 
(raK, 1964):

_I ^  (6)
K 7 n

rC?ee!McnojiB3yn ododmeHHoe ypaBHeHze TepMosHHauiZKZ ])■  g  = 2  (rae \J z S  -  cooTBeTc 
CBH3aHH0CTB z sHTponzH czcTeMH, a jSf -  coxpaHBJomaHCH BesznzHa, HanpHMep §yHKUHH aHe 
mojkho noKa3aTB, hto JiznefiHHe nponeccu xososzsbhoK TexHosorzz wnca a  MnconponyKTOB 
onzcHBaioTcn csesyweñ czcTeMofi ypaBHeHZií (Ezo, 1975):

c6=-c/¿vH,

V ' - j r f f l c & c h r .

77- / ir

rae C . Q . H y . V l h a i '  Q l

PemeHze ypaBHeHHz (6)

dV ¥ /j.-
s a i  ö q l ' U l’

1 * .naTYP^8- cooTBeTCTBeHHO Teruioer-ucocTB, TeMnepaTypa, TeMnepa •»
CMemeHze, TenJioBoa noTemma^, oótet/i, jmccHnaTZBHa^ . ¡ f

wn, TeruionpoBOÄHOCTL, oóoó¡neHHue KOopjyiHaTa n
necKañ cn^a. ^

(9) - jyiH CJiyaan «BycTopoHHeii xojioäkjibhoh oópaóoTKB
Hon nJiacTHHH tojuiikhoh " 2 c yqeTOM ypaBHeHZñ (2), (3), (4) npnBeneHO b  BH.se hoM'/sorPaliyPa.
6  = f{F0 ,-f- ) Ha pzc. 2, rse (9 = T - Tc/To-Tc(T- Tenyman TeMnepaTypa, Te - TewneP3 
cpesH, To - HaaajiBHaH TeMnepaTypa), x - Tenymee paccTOHHHe ot noBepxHocTH, L  -  PaC°
ot noBepxHOCTii so cepeszHu njiacraHu.

IlpzBeseHHHe b saHHOíi paóoTe cooTHomeHzn no3BOJiHK)T c socTaTOMHOz SJIH zHseHepa01' 
kz TOBHOCTBK) onpesejizTB Kan "3(|i|)eKTHBHHe" Tenjioipz3znecKze xapaKTepzcTZKZ MHca h 
tob b 3aBKCzi^ocTH ot K3BecTHHx napaMeTpOB npouecca xojioszjibhoz odpaóoTKZ, TaK m
sToro npouecca npz Z3BecTHux "ocfxfjeKTZBHUx" Tenjio<pz3me ckmx xapaKTepzcTZKax Msca 
SyKTOB.

.
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