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R1234yf Refrigerant



Why a new refrigerant?

 The U.S. and European governments are requiring 
the use of a refrigerant with a Global Warming 
Potential (GWP) of less than 150

1979 2003



Why not R134A?

 The 100 year GWP for R134A is 1300
 Governments are looking for any and all ways to 

reduce greenhouse gasses and global warming



Why not R134A?

 By 2016 the EPA is 
requiring a corporate 
fleet average of less than 
250 g/mile of CO2
requirement

 A lower GWP refrigerant 
equals emissions credit 
for the manufacturer’s 
fleet



What are the options?

R744

R1234yf 



What about R744?

 The GWP is 1

 CO2 is a part of the normal human respiratory 
process

 There is no recycling required

 Sounds good right?



What about R744? - The Downsides

 Operating pressures
 May need to be in excess of 5x to 8x that of 134
 Low pressures of 300-400 psi
 High pressures around 1800 psi (normal operation)

 Due to pressures, completely new systems need to 
be designed

 The high pressures will require additional power to 
generate cooling. This can offset the GWP and  
CO2 g/mile gains



But what about R744? - The Downsides

 How do you find a leak in a system where the gas 
leaking occurs naturally in the atmosphere

 An odorant would likely be required to ensure 
passengers stay safe

 If a leak were to occur in the evaporator, the CO2 in 
the passenger compartment may become toxic to 
the passengers due to excessive quantities of CO2



How about HFO-R1234yf

 HFO or Hydro-Floro-Olefin
 2,2,2,3 Tetrafluoropropene

 May also be called Tetrafluoropropene



How about R1234yf

 The GWP for R1234yf is only 4 !

 Similar procedures and processes for R134A
 Reduced training time
 In some cases reduced need for new equipment



How about R1234yf

Cooling characteristics similar to R134A

70° F 104° F 140° F 176° F

145 psi

290 psi

435 psi



How about R1234yf

 To compare R134A to R1234yf

 The boiling point of R134A is -26° C (-14.4° F)

 The boiling point for R1234yf is -29° C (-20.2° F)

 From a customer perspective there should be very 
little difference between the 2 refrigerants



How about R1234yf



R1234yf Components

 R1234yf may require 
about a 5% increase in 
refrigerant vs. R134A

 This is according to Fiat, 
who is going to be using 
it in Europe



R1234yf Components

 R1234yf will NOT be backwards compatible to 
R134A systems

 Current indications are that the current R134A 
compressors will not work with R1234yf

 However the new R1234yf compressors can be used 
on R134A systems



R1234yf Components

 Information released to 
date indicates use of         
“re-tuned” TXVs

 Orifice tubes have not 
shown up in any of the 
test studies           
(JAMA, Visteon, DuPont)



R1234yf Components

 Testing to date has 
found that the same 
desiccant type and 
quantity works with 
R134A and R1234yf



R1234yf Components



R1234yf Components



R1234yf Components



Oil required for R1234yf

 The current indications 
are that a PAG oil will be 
used

 The current R134A PAG 
oils will not work with 
R1234yf



Oil required for R1234yf

 Sanden is developing 2 new PAG oils to be used 
with R1234yf

 SP-A1 will be used with mechanical compressors

 SP-A2 will be used with mechanical and electrical 
compressors



Oil required for R1234yf

 A study by JAMA, found that the use of POE (Ester) 
oils with R1234yf caused a increased level of acidity 
in the system when moisture was present



Oil required for R1234yf



Oil required for R1234yf



For Hybrid Use

 Based on Honeywell’s 
own study R1234yf has 
nearly the same 
electrical properties as 
R134A



R1234yf Toxicity 



R1234yf Flammability



R1234yf Flammability



R1234yf Flammability



R1234yf Flammability



R1234yf Flammability



Equipment for R1234yf

 Yes, you will need a new 
Recovery/Recycle/ 
Recharge machine

 R1234yf can be recycled 
in the same manner 
R134A has been in the 
past



Equipment for R1234yf

 Refrigerant Identifiers
 Some Neutronics

equipment will work with a 
software update

 In some cases new 
equipment will be required



Equipment for R1234yf

 Leak detection equipment that 
meets the J2791 standard will work 
with R1234yf



Equipment for R1234yf

 Dye will be an acceptable method for leak detection, 
however the dye required will not be the same as 
the one you use with R134A today



R1234yf Handling

 Similar size containers 
compared to R134A

 Possible disposable and 
returnable containers
 Disposable containers 

limited to approximately   
2 lbs

 Returnable container 
sizes may be 2, 5, 10, 
20, and 30 lb sizes



R1234yf Handling

 Quick disconnects used 
on European models are 
similar to R134A, 
however smaller in size



Costs

 Current cost estimates for R1234yf are 
approximately $35-40 a pound

 Future R134A supplies may be taxed to a rate equal 
to R1234yf

 This is to prevent the use of R134A in R1234yf 
systems



Europe United States

 Usage to begin in 2011

 Must be used on any 
“new” vehicle

 Phase in complete by 
2017

 GM announced a 2013 
launch

 Most manufacturers 
will shoot for 2016 
when the new fleet fuel 
economy regulation 
starts

Timeline



Suggested websites

 www.MACSW.orgwww.org
 www.refrigerants.dupont.comwww.com
 www.SmartAutoAC.com
 www.genetron.com
 www.arkema-inc.com
 www.1234facts.com

http://www.macsw.orgwww.org/�
http://www.refrigerants.dupont.comwww.com/�
http://www.smartautoac.com/�
http://www.genetron.com/�
http://www.arkema-inc.com/�
http://www.1234facts.com/�


Conclusion

This presentation will be posted at:
http://opensiuc.lib.siu.edu/

Google “open SIU”

Questions, Comments: etalley@siu.edu

http://opensiuc.lib.siu.edu/�
mailto:etalley@siu.edu�
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