
ADIABATIC COOLING FOR 
 CO2 INSTALLATIONS 

                 



Problems with ambiant temperatures  
• Already two years we see that temperature in Europe  

rise , specially during July and August. 
• In Poland where we are located we have  meassured 

extreme temperatures , and constatated  that some 
transcritical installations run over his limit. 

• We think that calculating now, not on 34°C ambient 
but on 37°C is not the ideal solution. 

• Capacity go down , energy cost go up and installation 
cost is much higher. 

• So we propose to consider to start with  adiabatic gas 
cooler.  

 
 
 
 
 



  



  
• In the blue tabel before  we see a big different 

in peaks of temperature. 
 

• The tabel from 2012 adapted with the 
temperatures from July – August from this 
year give a good indication. 
 

• If we go to compair 2009 (337 hr > 25°) with 
extrapolated 2015 (748 hr > 25°) , there is big 
different 



Temperature Poland 2012 with adapted temp  from  
July August 2015 



Problem at this temperatures 
Installations wich are calculated  for 34° air in  and 36° 

out gascooler temp. start to  have problems 
 

• Capacity  go down and interstage pressure go up,if temperature  
arrive at  11° C (45 bar) relief valves in liquid line opens. 
 

• Normaly overpressure valves are forbidden on liquid side 
because if they open , thet dont close before all  CO2  is gone. 
 

• For this problems most  company’s  start  to  calculate 37°/39° C 
     or parallel compressors  and  upgrate  installation.  

 
 



  
  Till today projects are calculated  for  34° ambiant T° 

If  Carrefour decide to go to 37° there are some consequences 
In Poland the most  projects are  32 kw LT and 220 kw MT 

  
  With 34° we got 5 compressors MT and 3 compressers  LT 

Gas cooler 414 kw 
 

  With 37° we got 6 compressors MT and 3 compressors  LT   
Gas cooler  469 kw 

Or  
Two power packs one LT with 3 compressors   and MT with 3  

compressors  
and second power pack only MT with 3 compressors  

And  also  2 gas coolers  from 265 and 202 kw  
     



Power pack 
 LT 32 kw MT 220 kw 

5  compressers 
 

ambiant T°  34° 
gas cooler out 36° 

 
 

gas cooler cap.  414 kw 



power pack 
 LT 32 kw MT 220 kw 

6    compressers 
 

ambiant T°  37 
gas cooler out 39° 

 
 

gas cooler cap. 469 kw 
 
 



 1 power  pack LT 32 kw + MT 110 kw          +            1  power pack MT 110 kw 
                      gascooler 265 kw                                                      gas cooler 202 kw 



Producers of adiabatic systems 
• We have no commercial intrest but we tryd to find 

producer of adiabatic  gas coolers. 
• We fund   2 in Europa 

 
• Baltimore coil who are tested now this system in US 

and can not deliver directly 
 

• MITA  an Italian suplier  whil can produce now , and 
they can also  deliver batteries who work dry till 34° 
ambiant if there is leek of water 

 



 
 
 
 
 
 
 
 
 
 

Proposition adiabatic 
cooling 

 

principe 
 
 

if ambiant air 
temperature higher than  

26°  
 adiabatic  start and keep  

entrance  air on  
 

 Wet bulb Tw  26° 
 
 

Example Mita   >>>>>> 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Regulation gascooler(best practice) 
• Regulation fans by powerpack   
• Adiabatic pump start at ambient T°  26° C 



Advantage adiabatic if high temperature 

• Battery selection can stay on 34°/36° C 
 

• Higher capacity  
• Lower power input 
• Lower gas temperature 
• Lower gas pressure 
• Better COP  



  

   



Powerpack  
LT 32 kw 

MT 220 kw 

1. Ambiant T° 
2. T° gascooler out (in transcritical mode) 
3. Calculated capacity load 
4. Rating powerpack at T° x 
5. Capacity powerpack at T° x 
6. Reel used capacity at T° x 
7. Nmbr compressors running 
8. Absorbed power input at T° x 
9. Reel absorbed power at T° x 
10. Gas in temperature 
11. Gas pressure 
12. Reel COP 
13. To evacuate by gascooler 
14. Reel used capacity in adiabatic mode 
15. Reel absorbd in adiabatic mode 
16. Water consumption in adiabatic mode 
17. Reel COP in adiabatic mode 
18. Gas temperature in adiabatic mode 
19. Gas pressure in adiabatic mode 

 
 
 

 
 
 



 visualitation different system 

   



Conclusion 
• We think  with the higher temperature registered last months 

it is necessary to take action. 
• Adiabatic gas cooling can be a good solution   

 
Lower electric consumption  

More capacity 
Better COP 

Lower gas pressure  and  longer lifetime installation 
 

Lower installation cost 



Comparisation (A) water spray ore coolingtower 
systems versus (B) adiabatic systems 

A      B 
• High volume of lost water.         -        No lost water 
• Water traitment necesairy.        -        No water traitment 
• Airosols  (legionela )                   -         No airosols 
• Intensive maintenance                -        Normal maintenance 



Disadvantage  is water consumption 
but only 59 m³ for July August 2015 



Alternative water content calculation 



Existing installations on 34°/36° 
• We propose to install spray systems with temperature and humidity 

regulation. 
• To avoid that spray turn day and night in summer saison , like now 

on some older systems. 
 

• The problem here is that condenser producers give a limit on 
spraying  (max 200 hr/ year) to not damage batterys. 

• And also only with traited  water. 
 

• Without making publicity we think that there is a cheap reel 
working solution, this system dont take out the lime , but change 
the structure of the lime. 
 

• After passing  the contra  magnetic field lime dont make any more 
contact with metal parts  and disappear in atmosphere. 
 

• We use this many years with succes 
 
 



Lime protection 



Thanks for your attention 
A.I.S. 
Antwerp 
Belgium 
andre.callens@skynet.be 
 
Frigo Polska 
Lodz 
Poland 
frigo@home.pl 
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