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11,000 
More than 

employees 

80 
Present in 

countries 

8 business units 

40 million 
Production capacity: 

compressors/year 

20+ YEARS GLOBAL LEADER IN  
NATURAL REFRIGERANTS 
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First Variable Capacity 
Ultralow 

Freezer Using 
R290 and 

R170 
w/ Thermo Fisher 

Scientific 

2015 

First R600a 
Table Top  
w/ Liebherr 

1993 

First R290 
Portable Air 
Conditioner 
w/ De Longhi) 

1994 

R744 
Hermetic 

Compressor  

First R290 
Compressor for 

Ben & Jerry  
Ice Cream  
Freezer   

in US market 

2008 

w/ Unilever  & IARP 

R600a 
Compressor  
Supply To  
Haier And  
Kelon For  

Commercial 
Freezer 

with R1270 
w/ Linde 

1996 

 
GTZ Funded 

Project in China 

EMBRACO NATURAL REFRIGERANTS PROJECTS 
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Propane (R290) is the best in efficiency 
and in thermal level 

R404A A2L #1 A2L #2 A2L #3 R290 

-20 / 45 ºC -30 / 45 ºC -12 / 45°C -20 / 45°C -30 / 45°C 
[Evap/cond] 

-10 / 45 ºC 

EFFICIENCY COMPARISON 
% / Superheating 22.2 ºC / Middle point based 

THERMAL REGIME EVALUATION 
ºC / Superheating 22.2 ºC / Dew point based 

FINAL SOLUTION COMPARISION 
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ice machine 

walk-ins 

   food islands 

1/8 1 1/4 1/2 

reach-in 

    beverage coolers 

   vending machines 

Addressed by 150g Addressed by 500g Addressed by >500g Could be covered 150g 

  under counter / prep. table 

     medical: cooler, freezer and ULT 

  beverage dispenser 

HYDROCABONS CHALLENGES: CHARGE LIMITATION 
APPLICATION OVERVIEW 

3/4 1 1/4 

~30% of US light 
commercial 

market already 
migrated to R290 

Over 0.5 
Million R290 

compressors are 
already in the US 

market 

   food service refrigerators and freezers 

   household equipment 
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There are still legislative barriers for larger  
use of HC’s  

Increment 
of HH limit 

to 150 g in US 

Charge 
limit in HH 

In US 

IEC/SC61C/WG4 
is working on 

CO charge limit 
to be published 

in 2019.  
USA ?? 

Charge 
limit in CO 

IEC / UL  

Limits the use of 
flammable 

refrigerants in 
hallways and 

lobbies 

ASHRAE 
15 



. 

Thank you very much! 



