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■ ^®&Rr: Using system  approach to  d escrib in g  combined p rocesses o f drying and grinding o f
““o is t m aterial th e  r e s u lt s  o f so lv in g  the problem of changing dynamics o f p a r t ic le  m oisture

c°tten t f i e l d  are g iven .

PRODUCTION: The current development o f drying technology i s  ch aracterized  by the combina- 

*on of drying ,/ith  other p rocesses includ ing the combination o f drying and grind ing p roces-
Sea r\f* m oist m aterial in  one apparatus. Complex phenomena taxe p lace during drying  and g r in -  

p rocesses: s iz e  and s p e c if ic  surface a lte r a t io n  o f the m aterial being processed as v /ell 

change of thermal p h ysica l and s tru c tu ra l mechanical c h a r a c te r is t ic s  due to  heat and
C ss

v,oich

Cte

exchange bet.veen the medium and d isp erse  m a ter ia l. As the f in a l  aim o f the p rocesses  

occur in  the drying-and-grinding apparatus i s  obta in ing  the d isp erse  m ateria l o f  pre-

''iOQ

S ei>mined f in a l  m oisture content and p a r t ic le  s iz e  one should taue p lace in to  account the

of temperature and drying agent m oisture conten t in  the apparatus, the change of

ic le  m oisture content and m ateria l temperature along the len g th  o f the d r ier  during

Cying the combined process of drying and grin d in g . In studying combined p rocesses the

p l ic a t io n  o f system atic  a n a ly s is  as in v e s t ig a t io n  s tr a te g y  and mathematical sim ulation  
*3 in

nv e s t ig a t io n  method i s  the most promising one.
MA

-ULS AND METHODS: System a n a ly s is  i s  carried  out a t 5 h ierarchy l e v e l s :  the in v e s t ig a -

° f  the drying ob ject at atom ic-m olecular le v e l  (the f i r s t  l e v e l ) ;  the research  o f heat

moisture tr a n sfe r  in  a s in g le  p a r t ic le  (the second l e v e l ) ;  the in v e s t ig a t io n  o f outer
%

in  heat and mass tran sfer  in  the p rocess (the th ird  le v e l ) ;  the in v e s t ig a t io n  o f
Ce

R e t i c l e  in s id e  the apparatus taking in to  account the change of the p a r t ic le  s iz e  d i s t -  

ut;ion fu n ction  (th e fou rth  le v e l ) ;  the connection o f the above-mentioned phenomena .uith 

fea tu res  o f the apparatus (the f i f t h  l e v e l ) .  'Mathematical sim ulation  i s  carried  out
C  f i v

Ve s ta g e s :  1 -  the form ulation o f  p h ysica l model o f the p rocess; 2 -  mathematical d es-  
ct i

lon o f the process (th e b a s is  equation and boundary co n d itio n s);  3 -  the tran sform ati­
on of ^ i-hem atica l d e sc r ip tio n  in to  computer algorithm ; 4 -  the so lu tio n  o f key problem;

**» th
!  ̂ Qe v a lid a tio n  o f p h y sica l model o f uhe process fo r  adequacy o f the so lu tio n  rece iv ed ^ ),

^fer to so lv e  the equation in  a unique manner i t  i s  n ecessary  to  apply the la.v o f  in t e r -

tetv.een m ateria l surface and the environment .boundary co n d itio n ) and m oisture d i s t r i ­
c t

C t
ion

ion
sC f

in s id e  the m ateria l in  the i n i t i a l  time moment ( i n i t i a l  condition)(£^The i n i t i a l  con- 

i 'e f le c t s  assym etric  heating of the p a r t ic le  (the coord inates taxe th e ir  o r ig in  on the 

Ce) .  For so lv in g  the problem of complex in terconnected  p rocesses o f grinding and drying
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taking in to  account the changea in  the body temperature and moisture content along the 

len g th  o f tne apparatus i t  i s  promising to  apply a combined (zon a l) method, the idea of 

method i s  as fo llo w s . The duration o f the whole drying process i s  a continuous chain of XtP 

sm all enough time in te r v a ls  (m icroprocesses). (3 ), i U .

RioJIT -• A2TJ DLJC JricSIQN: Thermal p h ysica l phase parameters and c o e f f ic ie n t s  o f interphase
oi°£tra n sfer  may be obtained in  i  m icroprocess as constant but they may abruptly change in  g 

from one m icroprocess to the other; combining in  sequence the so lu tio n s  fo r  a l l  zones of 

drying apparatus along the len g th  of the apparatus i t  i s  p o ss ib le  taking in to  considerati°n 

the v a r ia b les  o f thermal p h ysica l c h a r a c te r is t ic s  under the con d ition s o f changing medium 

parameters to  g e t a complete pattern  of the development of m oisture content and temperatare 

f i e l d s  in  the m ateria l.

JONCLLJdlOi’f: Therefore a n a ly t ic a l so lu tio n  of boundary problem of n on -sta tion ary  heat tranS' 

fe r  for i  m icroprocess fo llow ed  by the a p p lica tio n  on numerical method o f process descriF  

t io n  in  the apparatus i s  a sp e c ia l fea tu re o f the combined (zon a l) method. Study o f combi01
• mp rocesses with a p p lica tio n  of system a n a ly s is  g iv e s  an idea  o f in te n s if ic a t io n  mechanism 

allow s to shorten  the duration o f p rocess . That a llow s to improve the q u a lity  o f products

ei

produced. dU(zX) _ n d 2u(?X) 
dV ~ am q z z

* 1) d if f e r e n t ia l  equation o f moisture 
content

U{2,0)*Uo(z),
U[0,t)~Up,
U ( L t ) - U p ,

(2)where i s  equilibrium

Zap* dim 'È . a U ,
h

m oisture content
(3 )

1262 38th ICoMST Clermont-Ferrand France 1992




