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Some Drying T e c h n ica l  A sp ec ts  of 

Salami P r o d u c t i o n  

L . Imre
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Salami is Preserved by the concentration through dehydration 
e salt content, added to the emulsion. Thus the preservation of 

salami is essentially a drying procedure, where the character of
I angeS iS greatly dependent on conditions of drying, such as tempera- 

relative humidity, drying rate, etc.

To chieve optimum conditions it is necessary to direct
and control the drying procedure according to a preconceived plan

>2/ .  I n  o rd e r  t o  be a b le  t o  do t h i s  t h e  mechanism and th e  m a t e r i a ll aracteristics drying have to be elucidated and it is necesarry
0 construct an equipment in which the optimum program may be carried 

out,

The mechanism of d ry in g

The d r y in g  p r o c e s s  of s a lam i  f a l l s  i n t o  f o u r  p h a se s :

I n th e  f i r s t  phase  th e  d r y i n g  e f f e c t  r e a c h e s  th e  b o r d e r  of

6 e m u ls io n * Dependent of  i  i n t e n s i t y  of d r y in g  and k. m o is tu re  
g r a d i e n t  i s  fo rm ed .  J* ' b

b The l n t e n s i t y d r y in g  i s  p r o p o r t i o n a t e  to  t h e  d i f f e r e n c e
etween uf  s u r f a c e  and ug e q u i l i b r i u m  h u m id i ty  where t h e . c o e f f i c i e n t  
or m o is tu re  e x c h a n g e : ^  i s  th e  p r o p o r t i o n a l i t y  f a c t o r .

By n e g l e c t i n g  th o r m o d i f f u s i o n  / 3/ :

i=  kb . / v u / f = y S / Uf -  u e/
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I n t h e  second phase  of d r y i n g  th e  vapour  t e n s i o n  i s  reduced  
below e q u i l i b r i u m  and the  d r y i n g  of t h e  emuls ion  b e g i n s .  The second 

P h . s e  i s  f i n i s h e d  when d r y i n g  r e a c h e s  t h e  middle  l i n e .  M o is tu re  d i s t r i 
b u t i o n  a t  t h e  end o f  th e  second p h ase  i s  dependent  on i  and k 
v a l u e s  of th e  e m u ls io n ,  P

The f i r s t  two p h a se s  o f  d r y i n g  may be c a l l e d  t h e  s t a r t i n g  
p e r i o d  /4 - / ,

I n . . the t h i r d  p h a se o f  d r y i n g  th e  c h a r a c t e r  of m o is tu re  

d i s t r i b u t i o n  and some d r y i n g  c h a r a c t e r i s t i c s  remain  c o n s t a n t .  The 

d r y i n g  c o e f f i c i e n t  - n e g l e c t i n g  t h e r m o d i f f u s i o n  and th e  change i n  the  
m o i s tu r e  c o n t e n t  of t h e  e a s i n g  — / 3/  i s*

i=
r .

u

3
Wh6re \  = the m 'isutre « ’»'«ion coeffioient in the emulsionr.op = th e  d e n s i t y  o f  t h e  d ry  emuls ion ,

T h i s  t h i r d  phase  ends  when th e  p e r m i t t e d  h u m id i ty  v a lu e  of the  
s u r f a c e  i s  r e a c h e d ,

In .- th e  f o u r t h  ph a s e of d r y in g  the  m o i s t u r e  c o n t e n t  o f  the  
i n n e r  l a y e r s  i s  r e d u c e d .

I n i t i a l  and boundary  c o n d i t i o n s

The i n i t i a l  c o n d i t i o n s  o f  d r y i n g  - a f t e r  t h e  emuls ion  ha s  
been s t u f f e d  i n  c a s i n g s  a r e : th e  t e m p e r a t u r e  of t h e  em uls ion ,  t h e  

fo r m u la  u sed  and i t s  i n i t i a l  m o i s tu r e  c o n t e n t ,  t h e  c h a r a c t e r  o f  t h e  
c a s i n g  and i t s  i n i t i a l  m o is tu re  c o n t e n t ,

Bojin d a ry  c o n d i t i o n s  o f  d r u m ,  e r e - t h e  c o n s i s t e n c y  o f  the  
em uls ion ,  t h e  a p p l i c a b l e  t e m p e r a t u r e . a n d  r e l a t i v e  h u m id i ty  b o u n d a r i e s  
m  r e l a t i o n  t o  b io c h em ica l  p r o c e s s e s ,  t h e  t im e  needed  f o r  a g in g ,  and
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t h e  h i g h e s t  m o i s tu re  g r a d i e n t  p e r m i s s i b l e .  The v a lu e  of the  h i g h e s t

"°1StUre iS U "ltSd « “ «  « - u . e s  in the interna!
yens. The stress caused by the uneven shrinking of the emulsion is
unction of the moisture gradient An/, the shrinking coefficient 

/  / and the modu!us of the elastic / E /  and elasto-pfestic /E  /
J-mear deformation of the emulsion: rp

K - c  / v u ,  DC, E / .

~ e P r o p e r t i e s  wanted f o r  t h e  p lan n ed  d i r e c t i o n  of the  
- i ï 4 M r E r£ o es s i  I n  a cco rd an ce  w i th  t h e  above th e  knowledge of t h e  

lowing c h a r a c t e r i s t i c s  i s  i m p o r t a n t :

=/ e q u i l i b r i u m  h u m id i ty  v a l u e s  / d e s o r p t i o n  i s o t h e r m s /
h /  m o i s t u r e  c o e f f i c i e n t s  /  0  , k /

° /  s h r i n k i n g  c o e f f i c i e n t  /  o C  / .
d /  f i r m n e s s  c h a r a c t e r i s t i c s  E/

h '  '
a /  'S o rp t io n  i s o t h e r m s  b e lo n g i n g  to  s a la m i  / 5/ ,

ThS d r y i n g  e f f e c t  of t h e  env ironm ent  i s  t r a n s m i t t e d  to  the  
ace of  t h e  em uls ion  by t h e  c a s i n g ,  t h e r e f o r e  from th e  p o i n t  of

”  0 i  S 0 r p t i 0 n  e ’ U l l l b r i U". «>• u o i e  Of t h e  c a s i n g  t s d e f i n i t i v e .

tho DUring d r y l l “S t h e  CaEir'e  i s  p e n e t r a t e d  by s a l t  and th e r e b y
- p e r t i n e n t  e q u i l i b r i u m  r e l a t i v e  lum i 'd i ty  v a lu e  c h a n g e s .  The

t h e  P t l °n lo0thQrms b e l o n g i n g  t o  t h e  n a t u r a l  c a s i n g  p r e p a r e d  from 
^ a l i m e n t a r y  t r a c t  of h o r s e s ,  and. to  p r o t e i n  and c e l l o p h a n e  b ased  

c a s i n g s ,  r e s p e c t i v e l y ,  were i n v e s t i g a t e d ,

and The deSOrptiM1 i s o t h e ™ s  o f  c a s i n g s  a r e  of s igmoid  form
c o l l o i d a l - c a p i l l a r y  c h a r a c t e r  / F i g n r e  1 , / ,

,  ThS i s o t h e r m s  b e lo n g in g  t o  t h e  em u ls io n s  show a s i m i l a r  
Phase / F i g u r e  2 . / .



- 4 -

b / , C o e f f i c i e n t s  b e lo n g in g  to  m o is tu re  c o n d u c t i o n  and - 
exchange / 6/ ,

M o is tu re  c o n d u c t i o n  i n  t h e  c a s i n g s  t a k e s  c h i e f l y  t h e  form 
of vapour  d i f f u s i o n .  M ois tu re  c o n d u c t i o n  c o e f f i c i e n t s  were de termined 

by th e  s t a t i o n a r y  m o i s tu r e  f low  method. T h e i r  v a lu e  dependent  on the  
q u a l i t y  of the  c a s i n g  v a r i e s  be tween kfc= 1,8  and 9 .5  x l<y> m2/ h .

As r e g a r d s  t h e  m o i s tu r e  c o n d u c t io n  of  em u ls ions  i t  was 
shown t h a t  t h e  c o e f f i c i e n t s  b e lo n g in g  t o  em u ls io n s  made of ground 

b e e f  were 2 -3  t im es  g r e a t e r  th a n  t h e - o n e s  b e lo n g in g  t o  em u ls ions  
p r e p a r e d  f r o m -p o rk .  The k . / ^  v a l u e s ,  b e lo n g in g  t o  p o rk  emuls ion  

a t  15 C w i t h i n ^ t h e  l i m i t s  : 1 : 2 . 1 0 " ^  and t h o s e  b e lo n g in g  to  b e e f  

em uls ion  3* 4 »10 -kg/mh were i n  the  ¥  = 70% range  a p p ro x im a te ly
c o n s t a n t  a t  an i n i t i a l  f a t  c o n t e n t  of 32%. These v a l u e s  i n c r e a s e  

w i th  i n c r e a s i n g  m o i s tu r e  c o n t e n t .  Thus, i t  i s  shown t h a t  t h e  d r y in g  
of b e e f  emuls ion  has  a l e s s e r  .m o is tu re  g r a d i e n t .

; With r i s in g  t e m p e r a t u r e s  th e  m o i s tu r e  c o n d u c t io n  coefficients 
i n c r e a s e ,

With i n c r e a s i n g  f a t  c o n t e n t  i n c r e a s e s  t h e  v a l u e ,  ■

The p  m o i s t u r e  exchange c o e f f i c i e n t  was d e r i v e d  from 
d r y in g  c u r v e s .  The v a lu e  of j3 i n c r e a s e s  w i th  d e c r e a s i n g  m o i s tu re  

c o n t e n t .  By i n c r e a s i n g  th e  a i r  v e l o c i t y  and th e  an g le  o f  a i r  b l a s t  
i n c r e a s e s  . t h e . c o e f f i c i e n t  / F i g u r e  3 . / ,

e /  S h r i n k i n g  c o n d i t i o n s .

In  t h e  f i r s t  phase  o f  d r y i n g  th e  c a s i n g  s h r i n k s  o n ly ,  

o h n n k i n g  h in d e r e d  by the  volume of  th e  em uls ion  c a u s e s  o v e r s t r e s s  and 

i n  t h e  case  of r a p i d  d r y in g  th e  c a s i n g  may b u r s t .  I n  th e  second phase  

of d r y in g  th e  d e h y d r a t i o n  of the  em uls ion  b e g i n s  and th e  m o is tu re
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c o n t e n t  of  the  c a s i n g  i s  reduced  t o  t h e  e q u i l i b r i u m  l e v e l .

I n  t h e  t h i r d  p h ase  of d r y in g  t h e  s h r i n k i n g  of the  emuls ion 
c o n t i n u e s  and the  c a s i n g s ,  p a r t i c u l a r l y  a r t i f i c i a l  c a s i n g s  of l e s s  
ad eq u a te  s h r i n k i n g  c a p a c i t y ,  s h r i v e l .  I n  t h i s  p h a s e ,  a s  w e l l  as

11 f o u r t h  phase  of d r y in g  th e  c a s i n g  b ecause  of m o i s tu r e  up take  
raay g e t  d e t a c h e d .

The r a t e  of  s h r i n k i n g  / 6/  i s  n o t  c o n s t a n t  d u r i n g  d r y i n g .
The r a t e  of s h r i n k i n g  i s  s l o w e s t ' a t  t h e  b e g in n in g  of t h e  p r o c e s s ,  a 

u s e f u l  p r o p e r t y ,  and grows w i th  th e  advance of  d r y i n g .  In  th e  c r i t i c a l  
range  of m o i s tu r e  t h e  s h r i n k i n g  c o n d i t i o n s  change / F i g , 4 . / .  From 
the  t h i r d  p hase  of d r y i n g  th e  s h r i n k i n g  of th e  em u ls io n ,  a t  th e  

same time t h a t  of t h e  whole b a r  of s a l a m i ,  i s  of l i n e a r  c h a r a c t e r .

I n  em u ls ions  p r e p a r e d  from p o rk  th e  s h r i n k i n g  c o e f f i c i e n t  a lo n g  th e  
d i a m e te r  i s . ^  ^  =2,6  , 10 ^ / i n  b e e f  b ased  em uls ions  oC =

^ / *  The c o e f f i c i e n t s  of l o n g i t u d i n a l  s h r i n k i n g . ^ /  =
1 nr i J -, n ~ ™.1,5 10 ^ and 1 ,0 10 r e s p e c t i v e l y ,

<V F irm ness  of t h e  em uls ion  / 7 /

T h e . lo a d  c u rv e s  o b t a i n e d  from b r e a k i n g  t e s t s  b e lo n g in g  to  
em u ls io n s  of v a r i e d  c o m p o s i t io n  and m o i s tu r e  c o n t e n t  p roved  t h a t  the  
e l a s t i c i t y  l i m i t ,  the  Er  and Erp moduli '  and th e  lo a d  c a p a c i t y  

/ 6 \ /  grows w i th  growing m o i s tu r e  c o n t e n t .  The lo a d  c a p a c i t y  of the  
em uls ion  p r e p a r e d  from b e e f  was tw ic e  as  h igh  as  t h a t  of  po rk  

/ F i g .  5 . / ,  t h e r e f o r e  t h e  fo rm er  may be d r i e d  a t  a h i g h e r  m o is tu re  

g r a d i e n t ,  o r  i n  o t h e r  words i t  i s  l e s s  s e n s i t i v e .  The f i r m n e s s  of 

t h e  em uls ion  i s  a s t a t i c  p r o b a b i l i t y  c o r r e s p o n d i n g  to  t h e  t e x t u r e  of 
meat g r a i n s ,  i . e ,  to  t h e i r  s p a c i n g  . r e l a t i v e  to  f a t  g r a i n s  and i t  i s  
a f f e c t e d  by t h e  amount o f  f a t  added.
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P r a c t i c a l —c o n d i t i o n s  of the  p la n n e d  c o n t r o l  of th e

dr y i n g  p r o c e s s

I n  acco rd an ce  v/ith the  i n i t i a l  and b o r d e r  c o n d i t i o n s  t h e  
W optimum d r y i n g  program of a g iv e n  k in d  of  goods may be

e s t a b l i s h e d .  Th is  may be c a r r i e d  o u t ,  t h e  g iv e n  a i r - t e c h n i c a l  

a p p a r a t u r e  t a k e n  i n t o  c o n s i d e r a t i o n ,  w i th  the  a i d  of a d e f i n i t e  a i r  
c o n d i t i o n i n g  program .

The a i r  c o n d i t i o n s  wanted ,  un i fo rm  a i r  d i s t r i b u t i o n  and 
a i r  r e p l a c e m e n t ,  have t o  be p r o v id e d  by t h e  a i r  c o n d i t i o n i n g  equipment,  
i r r e s p e c t i v e  of m e t e o r o l o g i c a l  f a c t o r s .  I n  Hungary two ty p e s  of 
equipment b ased  on d i f f e r e n t  p r i n c i p l e s  a r e  i n  u s e .

The Marton equipment a p p l i e s  p h y s i c a l  a d s o r b e n t  and 
r e c i r c u l a t i o n  and has  two, a l t e r n a t e l y  o p e r a t i n g ,  i . e .  r e g e n e r a t e d  

g e l - c h a i m b e r s  / 8/ .  Uniform a i r  d i s t r i b u t i o n  i s ' a s s u r e d  by f r e e  a i r 
f lo w  between sa lam i  b a r s .

Our own sys tem t a k e s  advan tage  of  t h e  o u t s i d e  a i r  when 
th e  c o n d i t i o n s  a r e  s u i t a b l e  by mixing  i n  f r e s h  a i r .  I n  th e  summer i t  

a p p l i e s  r e c i r c u l a t i o n  and c o o l i n g .  To a t t a i n  un i fo rm  a i r  d i s t r i b u t i o n  
a i r  d u c t s  a r e  p r o v id e d  / 9 , 10/ .

I n  t h e  konwledge of t h e  t h e o r e t i c a l  and p r a c t i c a l  r e q u i r e m e n t s  
t h e  most advanced form o f  d i r e c t i o n ,  au tom ated  p rog ram ing  may be 
a p p l i e d .
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DSI: D e s o r p t io n  I s o th e r m s

DSI-s  f o r  v a r i o u s  c a s i n g s  a t  15° C.

1.  o Horse  c a s i n g

2 .  x C u t i s i n  c a s i n g

3 .  + H ungar ian  a r t i f i c i a l  c a s i n g

4 .  JS F a s e r  a r t i f i c i a l  c a s i n g .

DSI f c r  t h e  em uls ion  a t  15°C 

/ p o r k ,  Wq= 100%, f a t :  3 1 . 5 %/
NaCl p e r  d ry  w e ig h t :  6.16%.

M ois tu re  exchange f a c t o r s  i n  v a r i o u s  c a s i n g s ,

('■ NaCl p e r  d ry  w e i g h t /  sz
1. o Horse c a s i n g  v , = 0 , 5  m/s (* =4-, 2% A »90°

x  B Z

2 , x Hungar ian  a r t i f i c i a l  c a s i n g  v , = 0 , 5  w/sr%x ft Z~
=9.8% A  =30° .

3« n  C u t i s i n  a r t i f i c i a l  c a s i n g  v , = 0 , 5  m/s =6.5%x SZ
: a = 15°

4 .  + F a s e r  a r t i f i c i a l  c a s i n g  v , =0 ,5  m/s *'■ =5.6%x _ S Z
• r = 2 0

S u r f a c e . s h r in k a g e  o f  v a r i o u s - c a s i n g s ,

1,  x Hungar ian  a r t i f i c i a l  c a s i n g :  Vj=0,0  9=63 %
2,  / \  Horse c a s i n g :  v = 0 ,0  /  =47%

3,  + C u t i s i n  a r t i f i c i a l  c a s i n g :  v ^ = 0 ,0 =63 %

4 ,  0 F a s e r  a r t i f i c i a l  c a s i n g :  v ^ = l , l m / s 9 = 4 0  %,





Paszta DSI 15°C-on
(sertéshùs, V/^100%,zsir-31,5 a/*) 

so száraz su Lyra- 6,16 %



X n

3 ábra. f #
Hülönbözo burkolóanyogok nedvesssgcsere tényezoi.

( é s¿  so száraz sù ly ta  vonatkcztatva)

*
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4  ábra.



5. ábra.
Különbözo paszták terhelési diag- 
rammjai



Über e i n i g e  t r o c k n u n g s t e c h n i s c h e  Fragen  d e r  

Behandlung von S a l a m i a r t e n  

L. Imre

Techn ische  U n i v e r s i t ä t  Budapes t  L e h r s t u h l  

Maschinenbaukunde

Die ä u s s e r e n  und i n n e r e n  E i g e n s c h a f t e n  d e r  Ware werden von 

ä e r  D urchführungsw eise  des  T ro ck n u n g sp ro z es se s  b e e i n f l u s s t .  Optimale  

V e r h ä l t n i s s e  können durch  e in e  p la n m ä ss ig  d u r c h g e f ü h r t e  Trocknung e r 

z i e l t  werden .

Der T rocknungsp rozess  kann nach d e r  Art  d e r  H ü l le  und d e r  

i n n e r e n  W a s s e r v e r t e i l u n g  i n  v i e r  P e r io d e n  a u f g e t e i l t  werden .  Bei den 

e i n z e l n e n  P e r io d e n  s i n d  d ie  vom B rä t  und von d e r  H ü l le  b es t im m ten  An

fan g sb ed in g u n g en ,  f e r n e r  d ie  von d e r  K o n s i s t e n z  und von den b io ch em isch en  

G e s i c h t s p u n k te n  bes t im m ten  Grenzbedungungen- zu b e r ü c k s i c h t i g e n .

Zur A u sa rb e i tu n g  des  Programmentwurfes  d e r  Trocknung muss man 

ü ie  T r o c k n u n g s c h a r a k t e r i s t i k a  des S t o f f e s  kennen .  Das F e u c h t i g k e i t s 

g l e i c h g e w i c h t  w i rd  von d e r  H ü l l e  b e s t im m t .  Die D e s o r p t i o n s i s o t h e r m e n

mancher  H ü l len  werden von d e r  während d e r  Trocknung d e r  H ül le  a u f t r e t e n d e n  
••
Änderung des K o c h s a l z g e h a l t e s  b e e i n f l u s s t .  Die I so th e rm e n  d e r  Hül le  h a 

ben e in e n  k o l l i d - k a p i l l a r e n  C h a r a k t e r .
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Die F e u c h t ig k e i t s w a n d e r u n g  i n  d e r  H ü l le  e r f o l g t  

während e i n e r  b e d eu te n d e n  P e r io d e  d e r  Trocknung i n  Form von 

D a m p fd i f f u s io n ,  Die F e u c h t i g k e i t s w a n d e r u n g s f a k t o r e n  d e r  aus 

R i n d f l e i s c h  h e r g e s t e l l t e n  F ü l lm assen  s i n d  2- 3mal h ö h e r ,  a l s  

d ie  d e r  aus  S c h w e i n e f l e i s c h  v e r f e r t i g t e n  F ü l lm a s s e .

Die F a k to r e n  des  F e u c h t i g k e i t s a u s t a u s c h e s  d e r  H ül le  

e rhöhen  s i c h  m i t  d e r  H e rab se tzu n g  d e r  F e u c h t i g k e i t ,  bzw. m i t  

d e r  Erhöhung d e r  L u f t g e s c h w i n d i g k e i t ,

Das Schrumpfen d e r  H ü l l e  w i rd  m i t . dem F o r t s c h r e i t e n  

d e r  Trocknung s t ä r k e r .  Das Schrumpfen d e r  Fü l lm asse  i s t  von 

d e r  d r i t t e n  J b r io d e  d e r  Trocknung beg innend  l i n e a r ,

Die F e s t i g k e i t  d e r  F ü l lm asse  e rh ö h t  s i c h  m i t  d e r  

Verminderung des  W a s s e r g e h a l t e s .  Die F e s t i g k e i t  d e r  aus  Rind

f l e i s c h  h e r g e s t e l l t e n  Fü l lm asse  i s t  etwa zweimal h ö h e r ,  als;  

d ie  d e r  aus  S c h w e i n e f l e i s c h  v e r f e r t i g t e n  F ü l l m a s s e .

Zur Durchführung  des Programms s i n d  Kl imaanlagen  

u n e r l ä s s l i c h .  Die h ö c h s t e n t w i c k e l t e  und w i r t s c h a f t l i c h s t e  

Art  d e r  S te u e ru n g  i s t  d i e  A u to m a t i s i e r u n g  des Programmes.



--Q- - HEKOTOPblX BOIIPQCAX TEXHKKH cyilIKH 

KOJIEACHbiX H32E.ili/ÍH.

( B bl B O £ bl )

lÍMpe Jlacjio asíioHKT Ka^eapti MauiHHOBeaeHHH 
HHHeHepHO-TexHiiqecKoro yHHBepcHTeTa, EysaneiiiT.

Cnocod npoBeaeHHH npopecca KOHcepBMpoBaHHH cyniKH 0Ka3H- 

BaeT bjimhhms Ha BHeniHMe h BHyTpeHHMe noKa3aTejiH nposyKTa. 

OnTHMajiBHHe ycjiOBMH npopecca odecnenHBaioTCH njiaHOMepHtiM

npoBeaeHHeM cyniKH.

npopecc cyniKM mohho pacnpe^ejinTB Ha neTbipe ocHOBHbie 

$a3ti xapaKTepM3Mpyioií],Me pacnpesejieHPie BJiarn b odojionnax h 

BHyTpn nposyKTa. Ilpn $a30B0M npopecce cyinKH HeodxoflHMO 

y^ecTB HanajiBHbie ycjioBHH ycTaHOBJieHHHx c&apmoM m oóojiohkoh, 

a TaKse npe êjibi flonycTHMHx TpeóOBaHMHMH H3MeHGHMñ KOHcncTeH- 

iíhh m ÓHoxoMHqecKHx noKa3aTejieH.

ETOdbl COCTaBHTB IiporpaMMy CyiIIKH, HeOÓXQ,¿í,MMO 03HaK0MMTBCH 

c napaMGTpaMH (noKa3aTejiHMH) MaTepnajia noajiescamero cyniKe. 

PaBHOBecHe Bjiarn ycTaHaBjnoaeT odojionna. Ha H3 0 TepMH aecop- 

OJKHOHHblX OÓOJIOHeK OKa3bIBa¡OT BJIMHHHe MSMeHCHHH COflep— 

ffiaHMH COJIM BO BpeMfl BbICbIXaHMH OdOJIOHCK. M30Tepi.íbI OÓOJIOHeK 

COOTBGTCTByiOT KOJIJIOHflHO-KanMJIJIHpHblM noKa3aTejiHM.

BjiaronpoBOflHocTB b oóojionKe b 3HanMTejiBHOM nacTH npc- 

pecca cyniKH ocymecTBJineTCH b $opMe flM$$y3MH napa.

Kos^HiíHeHTbi BJiaronpoBOflHOCTH $apma M3roTOBJieHHbix M3 roBflscero 

Maca b 2-3 pa3a Bbime neM b $apme h3 rotobjighhoro 113 cbhhhhh.



K03$HuneHiH oönera bmjíhocth oöojio-jeK yBemra¡BaioTCH o 

yMeHMieHHeM BJiascHocTM m yBejMtíeHHeM cKopocTH B03£yxa.

. OÖOJIOqeK yBeJIM^HBaeTCH C yM6HB16HH.eM Bras

il o CTH . Hjiothoctb $apuia H3roTOBjieHHoro M3 roBraero MHca

npKöJiHSMTGJiBHo b £Ba pasa BHine iuiothoctm Rapina HaroTOBJieH- 
Horo M3 CBMHMHH.

B npoueccax nporpauMbi HeoöxoauMO üphmghhtl KOKjupnoHep. 

CaMHM paaBMTbIM K 3K0H0MHHM onocofioM ynpasjietran cyiDKH 

HMHeT0H aBTOMaTHqecKH ynpaBJieniie nporpamiH.
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% u

T a b

RoiMoasae
A û f a iig slr .e liitz  ah.1.

6 , 0  X 1 0 e

3 4 , 4 6  % 
4 8 0o 2  % 
2,77 %

Stam m  
No*

P  1 6 2  
P  192. 

4 3 1  
4 3 1  

PC

P a t t
W a s s e r
N aC l

P  1 6 2  
P 1 9 2  

4 3 1  
4 5 1  

PC

8 ,0
2 , 5
8 ,0

18  T a g e




