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Abstract 

The heat-loss number is a dimensionless group that accounts for heat losses in the evaluation 
of calorimetric experiments. It is obtained with steady-state measurements at various tempera- 
tures in the range of interest. It was established that this parameter is highly dependent on the 
direction of temperature variation, which affects the amount of condensate on the walls. Most of 
the condensate is formed at the highest temperature during the test and it acts as insulation. 
Upon heating and then cooling, the heat loss number is significantly higher when the tempera- 
ture is raised than when it is lowered, if the reactor is dry prior to the test. When the reactor wails 
are wet or the directions are reversed, i.e., cooling and then heating, there is no significant 
hysteresis, because the reactor walls are saturated with condensate in either direction. 
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1. Background 

In another  publication in this issue of Thermochimica  Acta [-1], we indicated how the 
heat-loss number  can be used to interpret reaction calorimetry data. It was shown by 
means of examples that  this dimensionless group improves the accuracy of  heat-flow 
calculations. We demonst ra ted  that  the heat-loss number  can be determined with 
experimental da ta  only, for a part icular set of  operat ing conditions. To obtain N ,  (see 
Nomencla ture  in Ref. [1]), the system is stabilized at different temperatures by raising 
and lowering the T~ setpoint. The experimental points are then fitted to a parametr ic  
equat ion with a structure that makes physical sense. For  example, if heat losses by 
vaporizat ion are dominant ,  the three-parameter  Antoine equat ion might  be preferred. 
This correlat ion is used with other  calorimetric data  to yield the heat flow of a chemical 
or physical process. 
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2. Experimental method 

The instrument of this work is the RC1 Reaction Calorimeter, manufactured by 
Mettler Toledo, equipped with the AP01 glass atmospheric pressure reactor [2], 
having an anchor agitator turning at 100 rpm. The reactor, initially dry, was charged 
with 1.208 kg of water, for a wetted surface area of 0.0531 m 2. The temperature in the 
surroundings was 22°C. T~ was raised in 10°C increments beginning at 30°C, with 
a stabilization period of 45 _+ 15 min. The exception was 99°C instead of 100°C, to avoid 
boiling. After that, the temperature was lowered and stabilized at 90°C and at 10°C 
decrements, ending at 30°C. The heating step was then repeated, except that the walls in 
the vapor space were saturated with condensate as a result of the previously held higher 
temperatures. 

3. Discussion and conclusion 

Using Eq. (7) of Ref. [1], N,  = ~/UA = (T a -  T~)/(T~- Yamb) , with data from the stabil- 
ized temperature setpoints, we obtained the graph of Fig. 1 . The hysteresis of the 
heat-loss number is clearly noticeable. When T~ was increased for the first time, 
especially at lower temperatures, there was almost no water condensate on the reactor 
walls of the vapor  space. As the temperature was raised, more condensate deposited on 
the walls. When the temperature was lowered from 99°C, the condensate remained on 
the walls. It formed an insulating barrier that reduced heat losses, resulting in 
a significantly lower value of the heat-loss number. When T~ was increased for the 
second time, the reactor walls of the vapor space were already saturated with water 
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Fig. 1. Example of hysteresis of the heat-loss number. 
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condensate. Consequently, the insulating effect of the condensate was discernible from 
the beginning. N, for the second temperature rise coincided with the T~ down curve in 
Fig. 1, and it was not plotted. Before performing tests to yield the heat-loss number, it is 
essential to consider the conditions of the system that will undergo a chemical or 
physical process. Knowing that the insulating effect of the condensate can have 
a marked effect on the heat-transfer calculations, the direction of temperature variation 
and maximum T~ should be carefully weighed for the N~ experiments. 
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