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• CO2 PROVIDES SIGNIFICANT ADVANTAGES:  

• CO2 MACHINERY ROOM LOOKS MUCH LEANER  

• UP TO 2 MW REFRIGERTION DUTIES: ALREADY POSSIBLE IN A COST EFFECTIVE WAY

- AMMONIA MACHINERY ROOM - - CO2 MACHINERY ROOM - 

 INDUSTRIAL SYSTEMS: NH3 VS CO2



ATMOsphere China / Beijing / 11-12 April 2018

 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

 CALL FOR LARGER CO2 COMPONENTS, ESPECIALLY VALVES AND COMPRESSORS
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 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

EXAMPLE - TOTAL MT CAPACITY: 850 kW
COMPETITION CO2 COMPRESSORS 
(30-38) m3/h: 10-15 PIECES NEEDED 
N.2 RACKS - EXPENSIVE SOLUTION

DORIN 6 CYL CO2 RANGE - 60 m3/h 
6 PIECES ONLY ARE NEEDED 
N.1 RACK ONLY - SIMPLER SOLUTION

DISPLACEMENTS m3/h
DORIN

COMPETITION
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 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

POLAND - RACK WITH DORIN 6 CYL. TRANSCRITICAL COMPRESSORS 60 m3/h                                                                                                                   
courtesy PROFROID - GREEN & COOL

EXAMPLE - TOTAL MT CAPACITY: 850 kW
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 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

  COMPARISON - NH3 vs CO2 - SYSTEM FEATURES: 

 250 kW LT CAPACITY (@ -25°C) 

 500 kW NET MT CAPACITY (@ -12°C) 

 NO HEAT RECLAIM (TO BE CONSERVATIVE) 

  SYSTEM A: CO2 CASCADED WITH NH3 

  SYSTEM B: FULL CO2 BOOSTER - FLASH GAS BYPASS (FGB) 

  SYSTEM C: FULL CO2 BOOSTER - PARALLEL COMPRESSION (PC) 

  NH3: MINIMUM TCOND ACCORDING TO COMPETITOR RANGE ENVELOPE  

 CO2: MINIMUM TCOND  ACCORDING TO DORIN CD RANGE ENVELOPE
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 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

 A: CO2 CASCADED WITH NH3 

 B: CO2 - FLASH GAS BYPASS (FGB) 

 C: CO2 - PARALLEL COMPRESSION (PC)

 SYSTEM A

 SYSTEM C

 SYSTEM B
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 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

 YEARLY ENERGY & COST COMPARISON: HARBIN
NH3

 CO2 FGB
 CO2 PC
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 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

 YEARLY ENERGY & COST COMPARISON: SHENYANG
NH3

 CO2 FGB
 CO2 PC
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 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

 YEARLY ENERGY & COST COMPARISON: BEIJING
NH3

 CO2 FGB
 CO2 PC
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 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

 YEARLY ENERGY & COST COMPARISON: SHANGHAI
NH3

 CO2 FGB
 CO2 PC
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 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

 YEARLY ENERGY & COST COMPARISON: GUANGZHOU
NH3

 CO2 FGB
 CO2 PC
 CO2 EJ
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 CO2 APPROACHING INDUSTRIAL REFRIGERATION: CHALLENGES

 YEARLY ENERGY & COST COMPARISON ( 0.5 RMB / kWh)

CO2 ( -222.312 RMB/YEAR)

CO2 (-153.681 RMB/YEAR)
CO2 (-139.141 RMB/YEAR)
CO2 (-25.722 RMB/YEAR)*

CO2 (-13.802 RMB/YEAR) **
** EJECTORS REQUIRED

              * PC REQUIRED



ATMOsphere China / Beijing / 11-12 April 2018

 CONCLUSIONS

INDUSTRIAL REFRIGERATION   

HFCs - WILL DISAPPEAR 

AMMONIA - NICE BUT BUT WITH SOME HEADACHES 

CO2 PLAYS AN IMPORTANT ROLE THANKS TO: 

AVAILABILITY OF LARGE COMPRESSORS 

INTERESTING PERFORMANCE FIGURES AT ANY LATITUDE 

EASIER AND OFTEN MORE COST EFFECTIVE  

BETTER PERFORMANCES WITH HEAT RECOVERY AND INTEGRATION



Thank you very much! 


