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Air cooling/heating through a heat 
exchanger



A wet heat exchanger can be
simulated by substituing a fictitious, 

pure and perfect gas to the humid air: 



The « adiabatic » humidifyer is no 
more than a limit case:



The « direct contact » cooling
tower is another limit case:



Fictitious specific heat of the perfect
gas substituted to the humid air:  



« Capacity » flow rates:



Fictitious heat transfer coefficient:











Example of cooling tower



A Water-air heat exchanger can  be
used to pre-cool the air:



Thermal resistances on air and water 
sides, global resistance and 

corresponding transfer coefficient: 





Capacity flow rates and NTU:



Effectiveness (if counter flow) and 
water –air heat transfer:



Let’s assume that one (or several) fan 
coil(s) is (or are) used to cool the 

indoor air:





Global system considered:



Uccle hot wave of 2020:



Water temperature at cooling tower
exhaust:



Thermal powers delivered by cooling
tower, heat exchanger and fan coil(s)



Useful cooling power:



Water consumption:



Specific water consumption in kg/kWh



Main results at h=64



Air and water states at h =64



Conclusions
This is no more than a very preliminary

analysis!
It seems working, even (and mainly) during

hot waves.
But all optimization has still to be performed

with consideration to: 
- actual sizings;

- « auxiliary » consumptions (fans and 
pumps!)

- Water consumption
- Etc.



Thank you for your attention
And, if you are interested,…


