
Industry Evaluation of low global 

warming potential refrigerant 

HFO1234yf

F3C

C CH2

F

HFO1234yf

CF3CF=CH2

SAE CRP1234

12/9/2008 1Project Summary



Europe MAC Directive EU2006/40/EC

ÅIn 2006, the European Commission ordered the 

phase-out of the refrigerant R-134a in mobile air 

conditioning (MAC) systems for vehicles sold in 

Europe.
ïThe EC mandated that autos and light trucks use refrigerants 

with a global-warming potential (GWP) not higher than 150.

ïThe use of R-134a, hydrofluorocarbon (HFC) refrigerant, will be 

banned in all new type vehicles starting in 2011, and in all cars 

by 2017. 

ÅBecause of the long lead times in car design, 

global automakers who sell in Europe are 

currently evaluating alternative refrigerants.
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HFO1234yf Cooperative Research

ÅIn 2007, global automobile manufacturers and suppliers 

along with industry experts and independent test 

laboratories initiated the SAE Cooperative Research 

Programs CRP 1234-1 and CRP1234-2 to investigate the 

safety and performance of HFO1234yf for use in Mobile Air 

Conditioning. 

ÅThe Cooperative Research Program (CRP) was sponsored 
by major automobile manufacturers including: Chrysler, 
Fiat, Ford, General Motors, Jaguar, Land Rover, Hyundai, 
PSA, Renault, and Toyota. 
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Brands represented

1234 OEM Group
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These OEMs account for approximately 70 percent of all 

new vehicle sales in the European Union and worldwide. 



HFO1234yf Cooperative Research

The Cooperative Research Programs Investigated 

and confirmed the new refrigerant for:
ïSafety and risk assessment 
ïAir-conditioning system performance 
ïMaterial compatibility 

HFO1234yf is safe to use in automobiles 
designed for use with HFO1234yf as verified 

through extensive third-party testing.
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HFO1234yf 
A Global Mobile Air Conditioning Refrigerant Solution

HFO1234yf:

ÅGlobal Warming Potential well below the EU regulations of 150.

ÅLow atmospheric lifetime 

ÅHighly energy-efficient refrigerant, meaning autos with HFO1234yf use less 

fuel and have fewer emissions than HFC134a.

Refrigerant Atmospheric 

Lifetime

GWP

R134a 13 years 1430

HFO1234yf 11 days 4

R744 100 years 1
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Global warming potential (GWP) is a measure of how much a given mass of greenhouse gas is 

estimated to contribute to global warming. It is a relative scale which compares the gas in 

question to that of the same mass of carbon dioxide (whose GWP is by definition 1). 

GWPs are calculated as the ratio of the radiative forcing that would result from the emissions 

of one kilogram of a greenhouse gas to that from emission of one kilogram of carbon dioxide 

over a period of time (usually 100 years). 



Green House Gas (GHG) Emission from Refrigerant Use

Air conditioning systems derive their 

power to run from the carôs engine, so 

their efficiency impacts the 

greenhouse tail pipe exhaust gas 

emission of the vehicle.

Direct emissions:
The greenhouse gas emissions resulting 

from the direct emission of the 

refrigerant.

Indirect emissions:
The greenhouse gas emissions (CO2) 

resulting from the power needed to run the 

air conditioning system.  The majority of total 

GHG emissions come from this, especially 

for low GWP fluids.

In developing a low-GWP solution, one must look at the GHG impact of the refrigerant 

and its efficiency with an eye on total greenhouse gas emissions
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Typical Result from 

GREEN-MAC LCCP 

model


