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Hanon Systems Heat Pump vs Competition

Higher heater discharge air temperature has a
direct correlation to passenger time to comfort 

Lower heating power consumption has a
direct correlation to EV winter driving range
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Heat pump with 
waste heat recovery 

from motor & 
inverter

Heat pump with 
waste heat 

recovery from motor, 
inverter & battery

Heat pumps with
800V eCompressor, 
R744* eCompressor

Modular heat pump 
with vapor injection

PFAS-free 
heat pump

(R744 and R290*)

Hyundai Kona EV
(Industry First)

VW MEB EV (R744)
HMG E-GMP EV (800V)

(Industry First)

Next generation BEVsKIA Soul EV
(Industry First)

1st generation 2nd generation 3rd generation 4th generation 5th generation



* PFAS: Per- and Polyfluoroalkyl Substances * Society of Automotive Engineers Thermal Management 
Refrigerant Cooperative Research Program

Phase out the use of PFAS which is including 
HFC and HFO refrigerants (R1234yf) in EU

Develop refrigerants for more efficient H/P system
with OEMs, suppliers and others
‒ Heat pump operation at low ambient (-40°C)
‒ Keep typical A/C efficiency at high ambient (45°C)

Purpose

ECHA1 published draft for PFAS ban Feb, 2023
‒ MAC2 w/ eComp: ban with transition period 

1.5 years after EiF (Entry into Force) 
‒ MAC w/ mComp: ban with derogation 6.5 years

Ongoing investigation for alternative refrigerants by
six sub-CRP groups: 
AMOLEA10X, HFOG7, D1V, 1234yf+, R744+, R290

Hanon Systems active participation in R290 and D1V groups

Current
Status

Final decision expected in 2025 Planned implementation ready by 2026Target



Refrigerant R744 (CO2) R290

Hanon Systems 
Technology

Key benefits

• R744 is a climate-neutral refrigerant with GWP: 1

• Proposed EU PFAS regulation compliant
• Offers efficient and full operation to -30°C

• Enhances EV driving range especially in winter 

• R290 is an eco-friendly (PFAS-free) refrigerant

• Offers high efficiency and extended driving range
• Module integrates all refrigerant components with 

package and in-line manufacturing improvements

Hanon Systems
Status

• All key R744 components in mass production

• The first to introduce a portfolio of R744 
thermal solutions for BEVs

• Components and modules under development

eCompressor Accumulator
With IHX1

Electronic
Expansion

Valve

Leak-Free 
Refrigerant Fittings

(Metal Seal) e.g. Secondary loop all-in-one refrigerant module



 Heat pumps are becoming mainstream electric vehicle technology by 
helping to maintain driving range and the charging time in winter conditions 
where passenger and battery heating is required 

 With its extensive patent portfolio, Hanon Systems offers proven experience 
delivering heat pump technologies with outstanding performance 

 Hanon Systems is the global leader in eco-friendly thermal solutions 
using natural refrigerants to meet thermal management market needs 
and EU PFAS environmental regulations




