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Temperature: Ø 22,14 °C – max. 39,4 °C

Summer 2019 in FRA
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Humdification
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Wet cooling
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Open cooling tower Adiabatic dry cooler



Summer 2019 in FRA
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Dry / Wet Bulb Temperature

10 °C

15 °C

20 °C

25 °C

30 °C

35 °C

40 °C

Temperature: Ø 22,14 °C – max. 39,4 °C

Wet bulb: Ø 16,5 °C – max. 21,9  °C
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Überblick

Raw 
materials Production Operation End of life

Energy Transport Emissions

Environmental effect



Cooling for life

Theory
Adiabat vs. Open



Theory
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Mollier h,x diagram adiabatic cooler

                                      

                                                        

                                                                            

    

    

    

     

  

  

  

  

   

 

    

    

    

    

    

    

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

    

   

 

   

 

   

 

   

 

   

 

   

 

   
 
   
 
   
  
    
  

1. Humidification ~ 90 % r.h.

2. Air heater

1. 2.



Theory
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Mollier h,x diagramm open cooling tower
1. Humidification to ~ 100 % r.h.

2. Water/ Air mixture
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Energy efficiency
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R=Q/Pfan,el acc. Eurovent for dry coolers
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Open cooling tower EC: 
e.g. X- TAR R ~ 2000

Open cooling tower IE3
z.B. ERD R ~ 230



Summer 2019 in FRA
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Wet cooling

.
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Operation
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2016/2281 Comfort cooling water/ water

.

Assumptions:  constant mass flow, wet bulb temperature
Chiller

Capacity Air inlet Wet bulb Inlet Outlet
°C °C °C °C

100% 35 24 30 35,0
74% 30 20,9 26 29,7
47% 25 17 22 24,4
21% 20 12 18 19,1
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Load profile comfort chiller



Operation p/a
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CO2 + cost

.

CO2 Values based on infomrations sheet CO2 factors: 
Bundesförderung für Energie- und Ressourceneffizienz in der Wirtschaft

Cost indication Germany: 0,39 €/kWhel - 4 €/m³ water

open adiabatic
Wasser [l] 2172 1875

€ 8688 7502
tCO2 0,717 0,619

El. Energie [kWh] 2715 28162
€ 1059 10983

tCO2 0,994 10,31



Footprint
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Advantage of lower temperature

.

~ 3%  Energy saving per Kelvin lower condensation temperature
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Footprint
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Which part of the footprint bring the components? 

.



Energy balance
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open adiabatic

3770 kg 7330 kg



Particular project
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.

In particular scenarios we can go more into detail

Local climate

Pumps

Water testing

Water treatment

…



Conclusion
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Open cooling tower Adiabatic dry cooler

Water treatment necessary

Extremly energy efficient

Cuts capacity peaks

Fresh water can be used
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Classification

Produktportfolio

Open Cooling Tower

Closed cooling tower

Hybrid cooler

Adiabatic dry cooler

Adiabatic NH3 condenser

29.09.2022

Seite 21



Cooling for life

Thank you for your attention!

Dipl.-Ing. (FH) Andreas Binder
Product Management

GOHL-KTK GmbH
Schlosserstr. 5
76448 Durmersheim
+49 (0) 7245 91916 76
a.binder@kuehlturm.de

gohl-ktk.de

Follow us on linkedin: 
https://www.linkedin.com/company/gohl-ktk/

Visit us on our booth and have a coffee break
Hall 7A Booth 510

https://www.linkedin.com/company/gohl-ktk/
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