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Tl® INTENSIFICATION OF PROCESSES AND PHYSICAL MODEL OF DRYING AND GRINDING OF MEATBONE FLOUR 

2:̂ IIAUBAYE7 D .T ., GINZBURG A .S ., FYED030V B.S.

^m ipaiatinsk T echnological I n s t itu te  o f ¡deal and Milk Industry, 490011 Lem ipalatinsk,

^ihka S tree t 49, The Republic of Kazakhstan

ota'

Ys The change o f boundary co n d ition s as a r e s u lt  o f the m aterial d iv is io n  in  drying— 

'^ -g r in d in g  apparatus lead s to  the sharp in te n s if ic a t io n  o f m ass-transfer p rocess.

•̂ IROD NOTION: Using the apparatus w ith a c tiv e  hydrodynamic regim es to  in t e n s if ic a te  h eat- 

aQd mass-change p rocesses in  2 - and 3-phase p o ly d isp ersiv e  system s i s  one o f the ten d en cies  

develop meat and other in d u str ie s .

^TERials AND METHODS: Drying process i s  in te n s if ie d  during grinding due to  surface in crea -  

Se of phase contact between gsis and d isp erse  m ateria l. Let us consider a drying model, e .g .  

a doh-boundary p la te  w ith R th ic k . The f i e l d  o f moisture content and temperature in  the 

N-afce ps uaj_form ^  the i n i t i a l  time momentfcOLet us assume th a t m oisture content on the p la -  

te surface during the whole drying process i s  constant and i s  equal to  equilibrium  moistures,(lp 

^  'the p la te  d iv is io n  ta r e s  p lace a t time momentljthe moisture content d is tr ib u t io n  in  i t s

3j |CcrilPonents w i l l  be s p e c if ie d  by th e  cu rv es^ )lt  i s  ev ident th a t drying con d ition s fo r  the 

divided  in to  two parts w i l l  d i f f e r  from drying co n d ition s in  the undivided p la te . 

^  us introduce non-dim ensional v a r ia b les  in to  Q(zfo] = ^ = -
sort

men1 Ihation system in  the v a r ia b le s  rece ived  i s

on _____
M bm  ~d~Zz

> - B o (2 ) ,

0(O,fo«)=OT

0(/,fOm) = O, 2 .

so lu tio n  o f the problem i s  rece ived  by the method Laplace’ s in te g r a l transform ation . 

Ûatio n  s o lu t io n lin  the f i e l d  of images i s  as fo llo w s:

i ) = A $ b \ i $ z + b c h \ [ $ z - ^ \ 9 0( B ) $ \ \ \ / s [ z - K ) d K . a.
fgfit ‘Clet‘Q S (Z, S ) i s  the a p p lic a tio n °o f the Laplace transform ation to  a fu n ction  9  ( t . f O m  ) .

The

%

if''

er

.0^'

aQd 3 c o e f f ic ie n t s  are_determined from boundary co n d itio n s . Taking the con d ition

6 <?,S  1 = f i - ^ - l f y i z i s h i / s l f - z I s h i / s x d x + j i f f J z I s h i / S f s h f i M

er the cond ition

0 ( = Y 2 s i n ( i r n z )  $ 9 0 ( z )  s i n  ( J i n x )  d x  e x p ( - J i 2n ‘ fom), ^
n-i 0

eXpression^As the so lu tio n  o f boundary problem of m oisture tra n sfer  in  the p la te  th atThe

hn» ,
non-uniform i n i t i a l  d is tr ib u t io n  and may be ap p lied  fo r  the a n a ly s is  o f the case in

î c h moisture content i n i t i a l  d is tr ib u t io n  i s  defined  by assym etric fu n ctio n . The ca lc u la ­
tion r e s u lt s  for  the expression  fo r  two c a se s ,$ a )  the j la t e  s iz e  does not change during
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drying process; b) the p la te  d iv is io n  in to  two parts takes p lace with equal time interval8 

in  agreement with the value o f numaber FQr= 0 ,004 , w ith the m oisture content f i e l d  deter­

mined a t the end o f the next time in te r v a l being taken as i n i t i a l  con d ition  for  the chlcU' 

la t io n  o f the next s tep .

R-SlJLTo AJD DISCUSSION: As can be seen i n i t i a l  co n d ition s a lte r a t io n  as a r e s u lt  o f the 

d a t e  d iv is io n  lea d s  to  severe in te n s if ic a t io n  o f mass tra n sfer  p rocess: drying time i s ri 

duced a.j much as three tim es in  t h is  case that agrees ,vith the r e s u lt s  o f the experiments 

carried  out and v e r i f ie s  the adequacy o f p h ysica l model process s o lu t io n . Proceeding fr°® 

the r e s u lt s  o f both th e o r e t ic a l and experim ental in v e s t ig a t io n s  a drying-and-grinding  

ratu s for drying meatbone f lo u r  i s  designed and con stru cted , i t s  in d u str ia l t e s t in g  gaV0 

p o s it iv e  r e s u lt s  ( ta b le  1 ) .

Production and economic c h a r a c te r is t ic s  o f b a s ic  and developed p la n t. Table 1*

3»

No. : S p e c if ic a t io n s  : Units : B asic v arian t KBM 4 . 
•

6 : Variant offered

1 . Capacity v s .d r .w t . kg h 100 600

2. S p e c if ic  power consump- KWh 0.97 0.37
tio n k g .d r .w t.

3 . Production area 2 .52 0 .7 i

4 . S p e c if ic  q u antity  o f t 0 .68 0 .19
metal per 1 kg o f d r .w t. h

5. S p e c if ic  m oisture lo s t
3

kg#m. mrh 8 2 .5 164.8

o o ** QLUSION: System approach to the d escr ip tio n  o f complex phenomena w hile combining dr/i^

and g r in d in g  p ro c e sse s  o f  m oist m a te r ia l  in  one ap p a ra tu s  has been developed . System
I

l y s i s  i s  app lied  as in v e s t ig a t io n  s tr a te g y  and mathematical s im u lation  as in v estig a tio n  f id 

method. The r e s u lt s  o f boundary problem so lu tio n  o f moisture conduction in  the p la te

i n i t i a l  assym etric d is tr ib u t io n  o f m oisture content are g iv en . Proceeding from the gen®f9 ch

r j.S'
m ateria l being processed  as w ell as thermal p h y sica l and s tru c tu ra l mechanical character- 

t i c s  o f the m aterial have been e laborated . As a r e s u lt  o f th e o r e t ic a l and experimental 

d ie s  a drying-and-grinding apparatus fo r  drying m oist m ateria l i s  designed .

4P

a)
ig«(l). Diagram of p h y sica l ,r o c e s s  model

2 . w ith grind ing
F i g T h e  change o f average nondimensio«8^

m oisture content in  the p la te  w ith the tio®
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