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TRODUCTION: Many publications relating to moisture con-
ghj:ﬂ in foods have common opinion, that most objectively moi-
‘¢ condition can be evaluated by analysis of thermod mamic

ges are taking place on the borderline of wet mate-

esges that
P‘“V“J‘O*’Jcllt ’\ﬁd~J;/a
S 1 far as the study into water desorption
biological onsures deeper understanding of :
of this anorturt phu 1co-chemical procegs. Besgic
of moisture desorption mechanism of biological s* ‘
tui for understanding of biochemical reaction mechan:
lova et al., 1988).

Constant temperature of products surface during d

ensures constancy of such thermodynamic parameters as
Pressure of vapour above the product, enthalpy, mass-
bPotential and so on. Here it is wo**l to note that WM-E q,gbbm
acquires thermodynamic equilibrium with parameters, g nding
upon energy and forms of moisture bond with dry frame the
broduct.

If we change at least one of the equlllorlam paran

|
the system will Pﬂact in such a way, as to minimize *u
troduced change (Edsoll and Gatfriend, 1986). Upon cor
tion o¢ uaernoa;nwnlc equilibrium its dynamlc charact
ally teken into consideration according to 3 main aspe St
18ChdL*puL and thermal aspects as well as equality OL Cb‘u‘“'
pote;bla?x or of water act ivluda Consequently, under 1
rium conditions (WM-E), to avoid processes of moisture
pour transfer under effect of mechanical factors, mec
equilibrium must be established. To do this one has
4

equilibrium of forces, eme *ging OL the borderline of
coming into contact. A ng with the above-mentioned equi
um thermal equilibrium should be provided as well. Tempers
ture of eunthalpy of wet hgutrLOl surface layers is eoaal to

environmental temperature. One can judge about Sb&b¢;¢b‘ of

WMI-E equilibrium condition rot only by mechanical and thermal
equilibrium, but also if equality of chemical poterplﬁvs of li-

quid and ga JCOHS phases is provided, i.e. « Chemical
botential depends or substances conc htﬁa+vo£ in %be Phase,

and that is on water aﬂb1v1+y ( » This statement is true if
we consider change of the wet aif chemical potential above the
Product when its pressure is cha-mged. If, during isothermal
Process, pressure is changed from P, to PB, the change of che-
Dical potential will be equdl tos

: FB Pz g
(1 ) : = m e =RMP] e
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As far as P=RTc, where ¢ - is vapour concentration above
the product in moles, then validity of the equality (1) is evi-
dent (Edsoll and Gatfriend, 1986). It's absolutely clear that

in stable equalized COLdLLlOE in WM-E systen, ubcha;ivul, thermal

equilibrium and chemical potentlals equality should be provi-
ded (Landau and Lifshits, 1986), ( Sazhin, 1984).

Assuming, that air, situated close to wet products surface, is

in saturated state &Jd L2 qulllbrlum with the product, one can
interrelate products parameters in COhtlnuoualJ thin ﬁurface
layer with parameters of equal air layer contacting the surface
of material at a certain temperature (Tair = @) (Mushtayev et
al., 1984).

MATIENTIALS AND METHODS: Let's cousider a model shown in fig-.
1, representing a system with three tanks: A - coutaining wet
product; B - distilled water; C— wet air. The system is equip-

ped with mobile sealing dampers 1 and 2.
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When damper 2 is opened, thermodynamics of the system will
be disturbed and then, after some time, according to Le Chate-
lier principle (1&68§ system will acquire thermodynamic equi-
librium again, however, now possessing difierent parameters.
On the phases bo*derllne, for the product, having definite
thickness § 1in the close to border layer, CQL&thD of enthal-
py balance may be expressed as follows:

29
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dyt 1926 Inme * Ao * Tgame (2)

where I. - is enthalpy of the vapour above the product in
- upper part of § -layer;
Te - temperature of environment;
d - moisture content of vapour;
Ida - enthalpy of dry air
8 - temperature of products surface;
- enthalpy of moisture vapour in wet air;
dﬁc - moisture content of wet air,

for $-layer above distilled waters:

B P o3

mTw dmc 8 Idaw - mT dmc . I (3)
where TW,- is temperature of wet thermometer.
Then,

Ioo'd4y * Tage = Tnmw ~ %uc * Laame 4)
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Pda@ Pdamw
v » 1 3
(Tomy * Cy * Ty) + Caa Ty (5)
where: Pph - partial pressure of vapour above the product;
Pda ~ partial pressure of dry air
i ~ specific heat of evaporation
O -L -
CV - specific heat capacity of vapour
qu - specific heat capacity of dry air.
From this equation (5) we determine P pg 2nd, dividing by
Ps@ y We find water activity: p
®
P - gda(?___?y)_ﬁgggw P T
L oomRe o = | =8Tw_ 0,622° T walw ~~__ da_° “walw___
hig -
Peo
Pse PdaTw 5 Iwa@ (6)

Where PS - is pressure of saturated vapour;

I - is wet air enthalpy
wa

In accordance with formula (6) water activity represents
Tatio of vapour enthalpy above the product to the enthalpy of
Saturated vapour when temperature of environment is equal to
that of product.

One can notice that in case of thermodynamic equilibrium
bartial pressure of vapour, which is conteired in s =layer be-
comes equal to partial pressure of environment, involving equa-
lizing of products and environmental t mperatures (0, Te); for-
nula %6) is transformed into formula for relative hunidity de-
termination Y . However, we should bear in mind, that o
Calculation according to (6) gives most significant results
in case when méasurement is taken in the product, containing
Capillary moisture, which corresponds to the period of conti-
lluous drying.

If deepening of evaporation zone occurs (corresponding to
the second period - lowering of drying speed (Lykov, 1968) ),
then, due to convection speed decrease intensity of heat and
hass-exchange decreases too. This factor doubtlessly influen-
Ceés accuracy of temperature measurements of products surface
When moisture is evaporated from it. The above-said molsture
Should be taken into consideration when value od water acti-
Vity is determined.

Investigation, done by O.Krischer into the processes of
heat- and mass-exchange between the wet product and air at its
laminar and turbulent moving regimes, made it possible to con-
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clude that disagreement bstween results of thermal and mass-
transfer coefficients ratio for two extreme variants of air mo-
ve is not gignificant (O.Krischer, 1956).

This conclusion proves that ior calculation purposes teumpe-
rature measurement of the products surface in various regimes
is found to be within permissible levels.

Let's return to the above~driven model, shown in fig. 1.
When dampers 1 and 2 are opened after a definite period of time,
system W-E acquires stable equilibrium which is expressed tihro-
ugh equality of outhalpy and noisture temperature on products
surface with temperature of enviroument and erthalpy. I this
case enthalpies of systems can be expressed i such a waJ:

: k4
N 8 ™ R °m °A a0 pE ~ e m -
<hII - IM dmc + I3 (1 o e ie) 0,622 0, e (7)
da
vhere cwa -~ is specific heat capacity of wet air;
$1, i
® 3 L L - L3
: L = 6’) S
v Tyt d, + Tsg (rO+CV Te) ° 0,622 . + Cy,°Te (8)
da

the latter bveing for water, situated in a bordering -layer.
In an equilibrium state the following equation can be used:

P@r X Iy - 134 2 Ibrod Rl
o g e s = —-REed__9 (9)
& III- Lia i1
where Iprod is enthalpy of the product;
Iw — is water enrthalpy,

I - enthalpy of products moisture upon equilibrium with
envirioflment huv1rg eLthalpd Ida’

RESULTS AID DISCUSSION: Thus, water activity is directly pro-
portional to difference of moisture erthalpy on the products
surface and residual enthalpy and inversely pTOyOItlon&l to
enthalpy of distilled water and to difference of the same re-
sidual erthalpy.

Residual enthalpy means enthalpy of the products moisture,
which is numerically equal to the eunthalpy of absolutely dry

air (Liq) at a given temperature.

As™it can be seen from equation (9 ), all parameters, in-
cluded in it, are dependent on tewperature, COLgequultlj, du-
ring qouurWAbutlon of water activity, it is necessary to main-
tain definite temperature in the measuring system, or to use
recalculation formulae, otnerwlse, at the same degree of pro-
duct wetness, different values of water activity may be recei-
ved. Thic fact was affirmed by many investigators ( Duckworth,

1974,; Davies et al.,1980; Lewicki et al., 1978).
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The proposed method for measuring a_ is solved technically,

that is, in form of an electronic digitdl computer.

CONCLUSION: Multiple research into meat raw material a,
Showed high reproductivity level of experimental data with"
Standard deviations + 0,55 from arithmetic mean.

Accuracy of measurement was tested on a vacuum-adsorption
Manometer unit and standard error did not exceed 15 = 20%
The offered method differs from the existing ones by its high
Tapidity. Thus, time needed to measure a_ in meat in general,
Without preliminary operations, did rot 8xceed 1,5 = 5 minutes.
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