
ColdBattery component model  R. Gicquel, March 2007 

ColdBattery component model 
 
The external divider "cold battery" is used to model the cooling and condensation of water in moist gases. This is 
a simplified model, which has two parameters, the water temperature and the extraction efficiency of water ε, 
which represents the percentage (by volume) of the condensed water from the incoming water. 
 
Modeling a cooling coil with condensation in Thermoptim  
 
A cooling coil with 
condensation acts as 
a divider receiving 
the humid air coming 
in and out of which 
exit two fluids: water 
and drier air. It is 
cooled by a fluid, and 
the thermal coupling 
can be represented by 
a thermocoupler. To 
simplify writing, we 
talk about air, but 
this component can 
cool and condense 
any moist mixture. 
 
The model structure 
is given Figure 1. 
Here we have chosen 
in Thermoptim 
Global settings 
screen, the optional 
display in specific 
units for moist gas. For air, the flow shown is that of dry gas, which is invariant, and enthalpy h is replaced by 
the specific enthalpy q'. For water, which is not a moist gas, nothing is changed compared to the usual display. 
 

 
Figure 1: Schéma du composant batterie de refroidissement avec condensation 

 
Figure 2: ColdBattery component 
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In the ColdBattery model, we assume that ε  fractH2O is extracted and we recalculate the new composition. 
Given the assumptions, we perform a simple calculation on the overall compositions without having to 
determine the properties of moist mixtures put in. There is a more accurate model, called DehumidifyingCoil. 
 
For example, consider a flow of 1 kg/s of moist air at 50 ° C and 1 bar, relative humidity equal to 0.8. We try to 
condense the excess water by cooling the air stream with water between 4.5 and 10 ° C, water and outlet gas 
temperatures being assumed to be 30 ° C. 
 
The setting of the component is given in figure 2 assuming an effectiveness of 0.9. The thermal load calculated 
by the thermocoupler is equal to 161 kilowatts (Figure 3). 

 
The thermocoupler setting is shown in Figure 3. Since the inlet and outlet cooling water temperatures are known, 
check the calculated flow-rate. 
  

 
The compositions of the air inlet and outlet are given in Figure 4 and 5. 

Study of the external class ColdBattery 
 
Consistency tests are performed by the node method checkConsistency() to check that the fluids are well 
connected: in this case, moist air at the inlet and humid air and water at the outlet. 
 
 Please refer to Volume 3 of the reference manual for explanations on this point, valid for all external nodes. 

 
Figure 3: Thermocoupler 

 
Figure 4: Composition of the inlet moist air 

 
Figure  : Composition of the outlet moist air 
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The study of the external class ColdBattery allows one to understand how the model has been implemented. As 
can be seen, three steps are enough to make the calculations: 
 
1) we first calculate the composition of the outlet gas, given the amount of water removed: 

 
2) we then calculate the thermocoupler heat load, equal to the difference between the total enthalpy at the inlet 
(computed in checkConsistency ()), and the sum of enthalpies outflows, calculated in calculateProcess ()) 
 

 
3) the node is updated using the generic methods described in the reference manual 

 
 
 
 
 


