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si h u i t

ovement o f  bone d e f a t t i n g  te c h n o lo g y  i s  a s s o c ia te d  w i th  th e  i n t e n s i f i c a t i o n  o f  th e  p r o -  
» more co m p le te  f a t  e x t r a c t i o n  w i th  minimum e f f e c t  on i t s  q u a l i t y  a t t r i b u t e s .  I n  th e

l i t .

lr iS l i n e s  th e  i n t e n s i f i c a t i o n  i s  c a r r i e d  o u t by  i n c r e a s i n g  h e a t in g  te m p e ra tu re  w ith  
aneous m e c h a n ic a l a g i t a t i o n  o f  b o n es  and p r o c e s s in g  i n  t h i n  l a y e r .  H ow ever, p o t e n t i a -

le s  o f  th e s e  m ethods h av e  p r a c t i c a l l y  e x h a u s te d  a s  te m p e ra tu re  in c r e a s e  d o e s n ‘ t  n e c e s -
c o n t r ib u t e  t o  a  more co m p le te  f a t  e x t r a c t i o n  b u t  c e r t a i n l y  d e c r e a s e s  th e  q u a l i t y  o fsa r i l y

k °ne m e a l.
^ have d e v e lo p e d  a c o m p le te ly  new te c h n o lo g y  o f  f a t  e x t r a c t i o n  i n  w h ich  i n t e n s i f i c a t i o n  o f 
is  '  3X1(1 maSS t r a Q s f e r  a t  'bones d e f a t t i n g  i s  a c c o m p lish e d  by  v i b r a t i o n  p r o c e s s .  V ib r a t io n  
cy ^  e i f i c l e i r b  m ethod o f  a d d i t i o n a l  e n e rg y  s u p p ly .  E x p e r im e n ts  have shown t h a t  lo w - f re q u e n -  

Vlb ra t io n s  i n  a  medium l i q u i d - s o l i d  body im prove th e  e x t e r n a l  t r a n s f e r  th ro u g h  d e s t r u c t i o n  
boundary  l a y e r  and t u r b u l i z a t i o n  o f  f lo w s .  M oreover th e  wave and re s o n a n c e  e f f e c t s  a r i s e  

p o re s  o f  a  b o n e , a c c e l e r a t i n g  th e  i n t e r n a l  t r a n s f e r  o f  b o th  th e  h e a t  and th e  m a ss . C a-111 th e
Vit
94

at i o n  a r i s i n g  i n  th e  l i q u i d  w h ich  was h e a te d  p r a c t i c a l l y  t o  b o i l i n g  te m p e ra tu re  a l s o  h a s  
e s s e n t i a l  e f f e c t  on th e  p r o c e s s .
Klnd s o f  v i b r a t i o n  a p p a ra tu s e s  h av e  b ee n  c re a te d  i n  R u s s ia .  I n  th e  f i r s t  one p r e l i m i n a -  

C rashed  b o n es  move i n  a  s p i r a l  mode, up w ard s, th ro u g h  a l i q u i d .  I n  th e  seco n d  ty p e  -  
g ear> llor;i-zo:nt a l ,  t u r b u l i z e d  f lo w s  a r e  c r e a t e d .

^ a l y t i c a l  m ethods th e  c o n d i t io n s  o f  sy n ch p h ase  s e l f - s y n c h r o n i z a t i o n  o f  two d is b a la n c e d
vib:
i o t i

b a to r s on h o r i z o n t a l  c y l i n d r i c a l  body  w ere d e te rm in e d .  A t h arm o n ic  v i b r a t i o n s  t h i s  c o n -
°n i s  d e te rm in e d  by  th e  fo l lo w in g  r e l a t i o n s h i p :

M mï+iyt-sitiji . ' i z+ni cos3’JS . ('isinfl+mcosJ})2
O x Oy. > 2

( D
■ere M -  m ass o f  v i b r a t i n g  p a r t s

X  7  M
rti' Z ~ moments o f  i n e r t i a  i n  c o o r d in a te  a x is

Ce4t,

d ri -  d i s t a n c e  from  th e  a x is  o f  th e  c y l in d e r  t o  th e  c e n te r  o f  v i b r a t i o n s  a p p l i c a t i o n  
a lo n g  ax e s  y, and % r e s p e c t i v e l y  

J i — th e  s lo p e  o f  v i b r a t o r
X  i s  d i r e c t e d  a lo n g  th e  a x i s  o f  th e  c y l i n d e r ,  y  -  p e r p e n d ic u l a r ly  t o  i t  i n  th e

Qb ° f  g r a v i t y  o f  v i b r a t i n g  p a r t s ,  Z -  h o r i z o n t a l  a x i s .
^  lQv e s t i g a t i o n s  o f  d e f a t t i n g  p r o c e s s  w ere a c c o m p lish e d  on a  p i l o t  p l a n t  (F ig .  1 ) .  The 

C o n s is ts  o f  a c y l i n d r i c a l  body  1 w i th  2 v i b r a t o r s  (4 )  a t t a c h e d  a t  th e  ends a t  a  d e -  
^  e s lo p e  Jfr . The c ru s h e d  b o n es  a r e  s u p p l ie d  th ro u g h  tu b e  7 , h o t  w a te r  i s  b e in g  s u p p l i -  

. '° Usil t u t e  8 * Tile l ev e l  o i  m ix tu re  i n  a  tu b e  i s  c o n t r o l l e d  b y  g a te  6 .  The d row ning  
Cl6S tuader t:tL<3 a c t io n  o f  v i b r a t i o n s  make com plex m ovem ents i n  a  sp ace  o f  c y l in d e r  b u t  
^Ib-al d i r e c t i o n  o f  movement a lo n g  th e  a x i s  o f  th e  c y l i n d e r .  

ou a c o l l e c t o r  5 l i v e  s team  w h ich  m a in ta in s  th e  te m p e ta ru re  o f  th e  m ix and s im u lta n e -  
/  t r a n s f e r s  th e  swimming p a r t i c l e s  a lo n g  th e  a x i s  o f  th e  c y l in d e r  i s  d e l iv e r e d  to  th ecn
t h d e r .
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The l a y e r  o f  b o n es  and w a te r  t r a v e l s  a lo n g  th e  p l a n t ,  r e a c h e s  th e  g a t e ,  o v e r f lo w s  i t  and 
g o es t o  th e  g r i d  1 1 , w here th e  l i q u i d  p h a se  i s  s e p a r a t e d .  The b o n es  a r e  u n lo a d e d  th ro u g h  
th e  p ip e  2 .

The f a c t o r  a n a ly s i s  and e x p e r im e n ts  w ere c a r r i e d  o u t a t  a  c o n s ta n t  l i q u i d  c o e f f i c i e n t  1• * 
w a te r  te m p e ra tu re  358-363  K, b o n es p a r t i c l e  s i z e  12 mm. A f te r  p r o c e s s in g  o f  e x p e r im e n ta l  
d a t a  th e  fo rm u la  (2 ) to o k  th e  fo rm : f^s (^SS+0,01fX)+[22-(3,SS+0,0ifX)e  -(0,0066+0,0003 P) ■‘T
I n  fo rm u la  (3 )  th e  p a r a m e te rs  changed  in  th e  fo l lo w in g  r a n g e s :  
jC from  45 to  9 0 ° , P  from  4 .5  t o  2 0 .5  kH, 'C  from  320 t o  400 K.

P ro d u c t io n  t e s t s  hav e  shown t h a t  a t  a  c a p a c i ty  o f  th e  p l a n t  up t o  1000 k g /h  th e  a v e ra g e  r®' 
s i d u a l  c o n te n t  o f  f a t  i n  bone m eal i s  4 .5% . The s h o r t  l e n g th  o f  th e  p r o c e s s  and m o d era te  
te m p e r a tu r e s  o f  th e  medium a l lo w  to  o b ta in  o n ly  th e  h i g h e s t  g ra d e  f a  t  and  h ig h  q u a l i t y  
m e a l. B ased  on th e  e x t r a c t o r  a c o n tin u o u s  f lo w  l i n e  f o r  p r o c e s s in g  o f  a l l  k in d s  o f  b o n es 
was d e v e lo p e d . T h is  c o n s i s t e o f  th e  assem b ly  o f  r e c e p t i o n  and i n i t i a l  c r u s h in g  o f  b o n e s , v l ‘ 
b r a t i o n  e x t r a c t o r ,  r i n s e r - s e p a r a t o r  o f  b o n e s , sc rew  c o n v e c t iv e  d r i e r  f o r  d e f a t t e d  c o a r s e ly  
c ru s h e d  b o n es  and a  c r u s h e r  w ith  a m eal s i f t e r .
W a te r - f a t  e m u ls io n  i s  i n i t i a l l y  p u r i f i e d  on a d e c a n te r ,  and  th e n  on s e p a r a t o r s .
The p ro d u c t io n  c a p a c i ty  o f  th e  l i n e - u p  t o  600 kg o f  raw  b o n es  p e r  h o u r ,  th e  l e n g th  o f  
c y c le  -  0 .7 5  h , f a t  c o n te n t  i n  m eal -  from  3«7 to  7*6%, m eal o u tp u t  ( r e l a t e d  t o  i n i t i a l  
m ass o f  b o n e s )  -  up t o  48%.
S p e c i f i c  co n su m p tio n  o f  e l e c t r i c a l  e n e rg y  p e r  1 t  o f  raw  m a t e r i a l s  -  0 .7 5  kW/h, s team  -  
350 k g /h ,  h o t  w a te r  -  0 .6 6  m ^/h  . F lo o r  a r e a  -  72 m2 ; num ber o f  w o rk e rs ,  s e r v ic in g  th e  l i "
ne -  4 .  The r e s i d u a l  c o n te n t  o f  f a t  i n  th e  w a s te  w a te r  -  0 .1 -0 .3 % «  A ll  k in d s  o f  b o n es  af® 
p ro c e s s e d  a t  th e  l i n e .  The l i n e s  a r e  w o rk in g  a t  a  num ber o f  m e a t-p a c k in g  p l a n t s  o f  Tcussi®*

R e f e r e n c e s :
1. Iv a sh o v  Y.I., S n i t s a r  A.I., Jasa k o v  A .F . (1991) M yasnaya i m olochnaya promyshlennost,

11° 2 , p p .  1 4 -1 5 .
2 . Iv a sh o v  V . I . ,  S n i t s a r  A . I .  (1994) M yasnaya p ro m y s h le n n o s t,  !T° 2 , p p .  1 3 -15
3 .  B o g a ty rev  A .F . , B u d rik  G.V. (1994) M yasnaya p ro m y s h le n n o s t,  I:.° 2 , p p .  1.5-16
4 .  D udin M.V. ,  S tu p in  V .E . (1994) M yasnaya p ro m y s h le n n o s t,  ’ 0 2 , p .  17

4 8 7 5 T A

10 /

F ig .  1 . Scheme of e x p e rim e n ta l 
v ib r a t io n  p la n t  EVG-03*

1 -  b o d y ; 2 -  p ip e  f o r  lo a d in g  
o u t b o n e s ; 3 -  s p r in g ;  4 -  v ib ­
r a t o r ;  5 -  c o l l e c t o r ;  6 -  g a te ;  
7 -  n e c k  f o r  b o n es lo a d in g ;
8 -  p ip e  f o r  w a te r  s u p p ly ;
9 -  fra m e ; 10 -  r a c k ;  11 -  g rid *

The f a c t o r  a n a ly s i s  and e x p e r im e n ta l  i n v e s t i g a t i o n s  a llo w e d  to  p ro p o se  a  m a th e m a tic a l  model 
o f  th e  p r o c e s s :

w here f t "  r e s i d u a l  c o n te n t  o f  f a t ,  %
F^- f i n a l  f a t  c o n te n t  a s  d ep en d ed  upon th e  v i b r a t o r  a n g le  o f  r o t a t i o n  \  , % 

i n i t i a l  f a t  c o n te n t  (22%)
tlL- f a t  c o n te n t  ch a n g in g  r a t e  a s  depended  upon th e  f o r c e  o f th e  v i b r a t o r ,  s' 
'C -  tim e  l e n g th  o f  th e  p r o c e s s ,  s
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