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with the temperature (range 20°C - 35°C) in the
Clausius—-Clapeyrons equation:
dlni{p) = - AE
d(1/T) R
where: p = partial pressure N/m?
T = absclute temperature K
AH = difference in enthalpy
between two phases J/mol
R = gas constant

it becomes possible to calculate the heat of evaporation, AH,
(adsorbed phase to gas phase). By comparison with table wvalues
for the heat of evaporation, AH, (liquid phase to gas phase),
the heat of wetting, -AH, (adsorbed phase to liquid phase) can
e calculated by means of Hess' law.

3. Gas Phase.
AHs
AH, 2. Liguid Phase
-aHjy

1. Adsorped Phase

Hess law: aAH,= -~AHp + AHfr

Figure 2.1 Hess' law: The total change in enthalpy by a
process connecting two states of equilibrium is independent of
the process.

3. EXPERIMENTAL BACKGROUND
3.1 Measuring Equipment/Test Set-Up

For measurement of the relative humidity and temperature,
RH-equipment of the ROTRONIC brand was used.The mocdel used was
a Rotronic Hygroscop DT with two measuring stations type WAl4TH
(DMS 100H).

The set-up secures a constant and uniform temperature in the
measuring chambers during the tests,

The measuring stations were placed in metal cans lowered into a
thermostatically controlled water bath.

The water from the thermostat bath was circulated through bores
in the single measuring chambers by a HAAKE E8 thermostat. A
uniform water temperature in the thermostat wvat was secured by
a HETC circulating pump. During tests, the thermostat vat was
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20°c, 25°c, 30°C, 35°C
The measuring procedure was divided into 3 measurements:

1st measurement; The measurement was made on a sample not
tested before

2nd measurement: The sample was kept in the measuring
chamber. -
Measuring chamber and sample were cooled
down to 20°C,

The measuring procedure was repeated.

The sample was sealed in a glass ampoule
and heated for -4 days at 50°C.

3rd measurement: The measuring procedure was repeated on a
heated sample.

After the measuring procedure in the measuring chamber, the
moisture content of the sample was determined. Determination of
the quantity of evaporable water took place by dehydration to
constant weight at 105°C,

4. RESULTS

The following section presents the test results with comments
and interpretation of general trends.

4.1 (T,RH) Graphs

Figure 4.1.1 shows the test results plotted into (T,RH) graphs.
The points marked with (e * O0) represent the last measurement
made at the temperatures 20°C, 25°C, 30°C and 35°C.

The presentation of the test results on (T,RH) graphs gives a
general view of the changes in the RH-level.






4.1.3 Test Series 5.
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Figure 4.1.2 (T,RH) plot for Figure 4.1.3 (T,RH) plot for
sample 5A. sample 5D.
e1st Meas.,*2nd Meas. and elst Meas., *2nd Meas. and
O3rd Meas. O3rd Meas.

The trends for test series 5 are not as unequivocal as for test
series 4. This is mainly due to the testing procedure which the
single samples in test series 5 have been exposed to. Sample 5D
was moistured to 98% RH.

The main differences and similarities between test series 4 and
5 are illustrated by test 5A {(figure 4.1.2) and 5D ({figure
4.1.3).

1.RH (35°C) of 2nd measurement is above RH (35°C) of 1st
measurement.

2.The line through the points of 3rd measurement is above the
lines of 1lst and 2nd measurements.

3.As regards the inclination «a of the 1lines through
the points of the three measurement series, it 1is
characteristic that al > (a2 = O3).

The curves for sample 5D have a special course:

4 .The points of 1lst and 2nd measurement are approximately
identical.

5.The inclinations for the 1lines « of 1st and 2nd
measurement: 0l = 02,






measurement. The wvalues of 2nd measurement are closer to
the plotted curve. At 3rd measurement, the values are below
the value of AH and the plotted curve.
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Figure 4.2.1 (RH, -AH,} plot showing trends in measurements
for test series during 1st measurement. The plotted -AH, curve
appears from experimental data for -AH,, acc. to Powers &
Brownyard /1/.
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Figure 4.2.2 (RH, -AH,) plot showing trends in measurements
for test series during 2nd measurement. The plotted -AH, curve
appears from experimental data for -AH, acc. to Powers ¢&
Brownyard /1/.






















