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New Refrigerant Creates 
Green Benefits for Industry



“Honeywell’s HFO1234yf is proven to offer 
good performance with a reduction in  
direct emissions of 99.7%, keeping Atlas 
Copco ahead of regulation and supporting 
its leadership in terms of Eco Technology 
and customer benefits.”

Tim Florizoone, Team Leader Engineering, Quality Air Solutions, Atlas Copco



Summary: Best in Class 
through an Eco Technology 

When Atlas Copco, a world-leading 

industrial group with a specialist air 

solutions division, was searching 

for a replacement refrigerant for its 

dehumidifiers in advance of incoming 

environmental regulation, the com-

pany conducted extensive research 

into the application of the new  

Honeywell HFO1234yf refrigerant, 

with an eye on launching a new 

‘Green Range’.

Honeywell’s HFO1234yf refrigerant 

has been developed as a replace-

ment for R134a, and has already 

proven its effectiveness in several 

bench tests and field tests in terms 

of energy efficiency, environmental 

benefits, safety, performance and 

ease of adoption. 

HFO1234yf is a near drop-in replace - 

ment for the R134a refrigerant, but 

with a Global Warming Potential of 

just 4 – a figure 99.7% lower than 

R134a. Moreover, HFO1234yf has 

an atmospheric lifetime of only  

11 days, compared to 13 years for 

R134a and more than 500 years for 

CO2 (carbon dioxide). And, unlike 

HFCs and CFCs, which take decades 

to decompose, HFO1234yf does not 

persist in the atmosphere. 

The Atlas Copco research proved the 
operational and emissions benefits of 
HFO1234yf over R134a:

•  HFO1234yf delivers direct emissions reductions of 99.7% over 
R134a, equating to 1,761 tons of CO2e for every 10 tons of new 
refrigerant (the same as removing 340 cars from the road)



Background: Enhancing Atlas Copco’s 
Core Commitment to the Environment

Dehumidifiers remove water vapor 

from compressed air and are used 

extensively in industrial and commer-

cial applications to create a dry-air 

environment. The process of air 

compression concentrates atmos-

pheric contaminants, including water 

vapor which, in either a liquid or 

vapor phase, can cause a variety of 

operational problems, including the 

freezing of outdoor air lines; corrosion 

of equipment; and fouling of processes 

and products. 

Atlas Copco was seeking a replace-

ment for the R134a refrigerant 

currently used in its dehumidifiers 

and so conducted a series of tests 

using Honeywell’s HFO1234yf as a 

drop-in replacement, without any 

system modifications. The tests 

were intended to validate the new 

refrigerant in advance of the launch 

of the company’s Green Range, 

and involved a direct comparison 

of the ID71 and ID40 refrigerant 

compressed air dryer models using 

the original R134a filling and the new 

HFO1234yf .

Test procedure was as follows:

•  Test dryer with original R134a filling

•  Make complete vacuum

•  Put same amount of HFO1234yf 

refrigerant in this dryer (710g)

•  Test again at same conditions as 

with 134a

The comparison measured cooling 

power, power consumption, super - 

heat, pressure dew point and 

pressure drop. To further assess 

the testing accuracy, all points were 

plot in an H/p diagram, to double 

check measurements were properly 

read (e.g. read-out thermocouples 

correct). 

X

• Refrigerant gas/liquid

• Refrigerant gas

• Hot refrigerant gas

• Cold refrigerant liquid

• Expanded refrigerant liquid

Hot wet air

Outgoing dry air



Test Results: 
Cool Technology that Delivers

The results from the Atlas Copco tests 

confirm the excellent performance 

of Honeywell HFO1234yf using the 

same refrigerant charge and with no 

system re-design, proving its quality 

as a drop-in replacement refrigerant 

in Atlas Copco dehumidifiers for 

R134a.

Conclusions:

•  HFO-1234yf has proven to be a 

valid drop-in for R134a refrigerant 

dryers.

•  Cooling capacity and performance 

are comparable to 134a.

•  Slight design improvements can 

overcome small performance gaps 

in certain conditions.

•  Flammability & toxicity analysis 

completed successfully.

•  Endurance tests confirm suitability 

of HFO1234yf for the range. 

Further testing will be run for final 

assessment of the full range.

•  The results prove a 99.7% reduction 

in CO2e over 134a – a benefit that 

will add value to the new Green 

Range of industrial air dryers under 

development by Atlas Copco



*based on 10 tons of new refrigerant 

for future Green Range of industrial 

air dryers with an estimated leakage 

rate of 12% (sector standard)

GWP Charge (kg) Leak rate CO2e

134a 1430 0.71 0.88% 0.125

HFO1234yf 4 0.71 0.88% 0.000

Difference   0.125

%   99.72%

Tonnes CO2e

134a 1,766

HFO1234yf 4.9

Difference *1,761

 % 99.72%

Performance: 

1f.a.d. (Free Air Delivery), actual quantity of compressed air at the discharge of the compressor.

R134a

Total Direct Emissions Reduction

Total Direct Emissions Reduction (annual tones CO2e)

HFO1234yf

FAD1 (l/s) Tamb (°C) Tin (°C) PDP (°C) Cond Press Power  
consumption [W]

71 20 30 3.3 cycling 839
71 38 38 6.2 16.1  
71 35 45 10.4 17.3 1129
71 35 49 14.2 18.0  
71 46 56 34.8 23.4 1471

FAD1 (l/s) Tamb (°C) Tin (°C) PDP (°C) Cond Press Power  
consumption [W]

71 20 30 2.4 9.8 865
71 38 38 6.7 18.1  
71 35 45 12.1 19.3 1181
71 35 49 16.6 20.7  
71 46 56 31.2 24.6 1404



Feedback: Gaining Competitive Advan - 
tage through Low Carbon Technology

“The field research confirms a re-

duction in direct emissions of 99.7%, 

positioning Atlas Copco strongly in 

terms of incoming regulation and 

enhancing its competitive position 

regarding any potential future carbon 

tax regime.

The first results have been already 

presented at the Transforming Tech-

nologies Conference in London.”

Roel van den Heuvel

Marketing Product Manager, 

Quality Air Solutions

Atlas Copco

Sector Perspective: The Eco-Friendly 
Solution for Compressor Systems 

Honeywell’s new HFO1234yf refri-

gerant is proving its credentials as 

a drop-in replacement for R134a in 

industrial and commercial settings. 

The refrigerant is ideally suited 

to the operation of dehumidifiers 

used to extract water vapor from 

compressed air settings in order to 

protect equipment from potential 

corrosion and to prevent consequent 

fouling of industrial processes. The 

new platform is a technology based 

on hydro-fluoro-olefins (HFO), with a 

GWP of just 4 – a figure 99.7%  

lower than R134a and compliant 

with incoming emissions regulations. 

HFO1234yf has an atmospheric 

lifetime of only 11 days, compared to 

13 years for R134a and more than 

500 years for carbon dioxide. And, 

unlike HFCs and CFCs, which take 

decades to decompose, HFO1234yf 

does not persist in the atmosphere.
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