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Theoretical Basis of Optimal Regime Regulation for Sausage Drying Y
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SUMMARY: For development of packet of programs, ensuring optimum drying regimes : ﬁ

18"
different types of sausages, it is necessary to create mathematical model of interr®

between thermodynamic and heatsand-moisture exchange characteristics of sausages 3ndrim
me parameters of drying chamber medium. On the basis of experimental curves of desorp i

temperature fields and moisture distribution along radius of a sausage long loafy b o
fllowing parameters are determined: distribution of water activity (aw) wet bulb ol

«
b

medium (t ) and surface temperature, ratio of moisture-exchange ( 3 ), value of bov?

th"“
layer of vapour-air medium, moisture-exchange criterion by husselt(Num). Besidess e P
5 3 ; . L |
of regulation of regime parameters of chamber medium was developed, ensuring optim?
ing regime with the account of sausage properties. o

1
Principle of control and regulation of regime parameters is based on expermen“a
pendence T = f(a,, ¢f , Wp), where P - is relative moisture of medium, Wp —unlll

moisture content in a loaf., |
01

Drying conditions: for period of constant drying rate aj, < 1, T =T ~-T, ,6 > )

f log) \[);
sew - wet bulb temperature ° o

] d
surface. For period of decreasing drying rate: O < a, < 1 A T>0, Dryix¥® is stopp®

where Tm is wet bulb temperature of chamber mediumn; T

%_ C{/’ ’ AT Qe a ‘5 ’\‘Q\
INTRODUCTION:Characteristic feature of modern sausage production in USSR and ab*? Pl |

v, FOF
intensificatioh of technological processes and creation of heavy duty equipmente ¥ %ﬁsém

lopment of packet of programms, ensuring optimum drying regimes for all types of
it is necessary to have mathematical model of interrelation between Lhermodynamlc .28 b
ryl 0
heat-and-moisture echange characteristics of sausages with regimic parameters of ¢

chamber medium. g "
108! ‘ "

MATERIALS AND METHODS: As a physical essence of moisture transfer in a sausag® o

w > v
pif”

bulb temperature (tw) along radius of sausage loaf were taken into consideratio®* wﬁﬁ# %

mity of moisture distribution and evaporation of water from loaf are limited bY¥ Gy ol LY

the law of water activity (aw) distribution was adopted, and temperature curves of

mass-eEchange sriterion of Nusselt (Num), ration of moisture=ezchange with mediu®
value of boundary layer Scpof vapour-air medium define not onk¥y external moistur® M
ge, but also possibility of "hardening" on loaf surface. Thus, the main aim of r6?
in this field is development of equipment, of control devices and of process con®
tem on this basis. s

il
RESULTS AND DISCUSSION: Usihg experimental desorption curves, temperature and GJ’

content curves, and also diagram of Jd dependence, aw=f(R) tm=f"(R) is founds FF

976



A

mebe .

|

Q
3

6:34

s
%
0
L £ &, distribution along loaf radius and values of relative humidity of drying chamber,

N
g " 4 .
¢ Lso Using graphic (analytical) method 8}0, depth of evaporation zone “%/and masstrans-

Cj :
‘erion by Nusselt are determined.

Naﬂl:_s_?p— A1),

R o is radius of long sausage loaf.

By
& fOl‘mula (1) and by known ratio of moisture tramnsfer (determined from the tables)

0
Qndary layer, moisture-exchange ratio is determined:

jj b Am (2
Tussel y 8 @
mth ¥ criterion and moisture-exchange ratio characterize external moisture-—exchange.
8
y boundary layer during laminar effect of air flow on sausage loaf, Kumfalls, when
ativ
2 humidity of environment is reduced.

8 :
o Drlnc1ple of control and regulation of regimic parameters is created on the basis

8
é?ir%m&ntal dependenciesd T = f(ay, & ,Wp), where:
4y 1S equilibric moisture contents
B ne (3)
TW = is wet bulb temperature of medium;
| hlth Tsw- wet bulb temperature of loaf surface.
%% mmé Process of drying, as a result of decrease of average integral moisture of a
%hﬂal ot &y on loaf surface, AT changese At4 T of lower value, as determined by mathe-
4., flodel of optimal drying regime? "disaccordance" signal appears. Optimal value

q

1tg

Qﬁh d by technological requirements for sausage manufacture. When AT = © and A = 4/,
1 W

b | SOmPleted,

in, )
& Conditions. For the first period of constant rate of drying a, € 1,

WS
Tsw > 0, where: Tw - 1s wet bulb temperature of chamber medium;

!
%bthe T~ Wet bulb temperature on loaf surface.

S )
Stong Period of decreasing rate of drying: O<’&N =y Al >0 = . congbis

O
By, L USIONg. g y r . L = )
Miv ¢ Automatic regulation of TW and\P means, that drying process bears inter-

8
0 Ch . ; 3 ‘
*de araCter, consisting of a range of subsequent "on" and "off" cycles., Time duration

le
q . : S
R ®Pends on sausage properties (moisture—exchange criterie and characteristics).
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