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The ACs Heat Pump Solutions for 
Future

Foreign Environmental Cooperation Center, Ministry of Ecology and Environment, China



Overview

Kigali Amendment in China

The Selection of Alternatives in the Refrigeration Sectors

R290 in the Room Air Conditioning Sector



Kigali Amendment in China



Policies on Kigali Amendment Implementation

1

2

3

Revised Regulations on ODS management 
issued, HFCs were listed in the controlled 
substances.

5

6

7

Notice on Control of the First Batch of HFCs 
Production and Construction Projects 
prohibits new construction and expansion of 
facilities that produce HFC-32, HFC-134a, HFC-
125, HFC-143a, HFC-245fa as refrigerants, 
blowing agents and other controlled uses.

Notice on Controlling of by-product HFC-23 
By-product HFC-23 should be destroyed and 
disposed to the extent practicable using MOP-
approved destruction technologies.

From 1 November 2021, the import and 
export of HFCs has been subject to license 
management.

HFCs production quota for 2024 implemented, 
quota for 2025 in preparation.

Recommended List of Alternatives to 
Ozone-Depleting Substances issued.

4

National program on phase-down of  
HFCs is being prepared and is planed to 
be released by the end of this year.
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CO2 EQUIVALENT China is the world's largest manufacturer of refrigeration 
and air conditioning equipment, and the use of HFCs has 
maintained a rapid growth trend in recent years.

 HFCs are widely used, involving automotive air conditioning, 
household air conditioner, industrial and commercial 
refrigeration, refrigeration servicing, fire suppression, foam 
and aerosol sectors;

 HFCs are mainly used as refrigerants, and the use of HFCs in 
the automotive air conditioning, air conditioner, industrial 
and commercial refrigeration and refrigeration servicing 
sector accounts for about 81% of the total domestic HFCs 
used (calculated by carbon dioxide equivalent).

Selection of Alternatives in the Refrigeration Sectors in China



Selection of Alternatives in the Refrigeration Sectors in China

In the implementation of HCFCs phase 

out programs,  the refrigeration 

industries in China are looking for long-

term and sustainable solutions.

In stage I HCFCs phase-out management plans: about 76% 
production lines were converted to low-GWP alternatives.

In stage II HCFCs Phase-Out Management Programs: Only low 
GWP alternatives are supported by the sector plans.
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Conversion Projects in Stage I
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Capital cost and operation cost 

Safety and reliability

Availability of the technology

Environmental impact

Energy efficiency



R290—the choice for future

R290 in the Room Air Conditioner Sector

01

02

03

Pilot projects with RAC 
production line and compressor 
production was approved and 

implemented

Pilot conversion

The Chinese RAC industry started 
to consider R290 as alternative 
refrigerant in early 2007~2008

Review and consultation

Two important research projects 
carried out by Tianjin Fire Research 

Institute to validate the safety of R290 
in ACs

Research and experiment



2010
Midea, GMCC pilot 
projects approved

2021
China accepted Kigali 

Amendment 
R290 RAC installation over 

505,000 units by 2023

2011
Stage I RAC HPMP 

approved

2013
8 manufacturers 

participated in conversion 
to R290 under HPMP I

2016-2017
Pilot installation of R290 

ACs
RAC HPMP stage II approved

2019
Effective of Kigali 

Amendment 
R290 RAC installation over 

180,000 units

R290 in the Room Air Conditioner Sector



Conversion of production lines

A total of 34 Room Air Conditioner production lines were 
converted from HCFC-22 to R290 supported by the RAC 
HPMP
7 Compressor production lines converted to R290

R290 in the Room Air Conditioner Sector



Technology development-to inspire and encourage research activities at enterprise level

In stage I, technical research is carried out to address the 

safety and reliability of the alternatives, product 

performance and key components for the conversion.

HPMP Stage I

In stage II, in-depth research on R290 technology focusing 

on compressors, lubricating oil, R290 AC performance and 

reliability, and improvement of energy efficiency.

HPMP Stage II

Research and development will focus on heat 

pump water heaters. 

2024~2026

R290 in the Room Air Conditioner Sector



Establishment of standards to ensure effective implementation

In May 2013, GB 4706.32-2012 Household and 
similar electrical appliances - Safety-Particular 
requirements for heat pumps, air-conditioners 
and dehumidifiers was implemented, allowing 
room air conditioners to use flammable 
refrigerants.
The standard is updated to be equivalent to the 
IEC60335-2-40 7.0 

In April 2017, Safety Technical 
Specifications for the 
Production of Room Air 
Conditioners for Household 
and Similar Uses Using 
Flammable Refrigerants was 
implemented.

In January 2015, Technical Requirements for the Installation, Servicing and Transportation of Room Air Conditioners 
Using Flammable Refrigerants was implemented.
In April 2017, Special Requirements for the Transportation of Room Air Conditioner Products Using Flammable 
Refrigerants was implemented.

Servicing standards

Safety standard Standard for manufacturing

Natural refrigerants in the Room Air Conditioner Sector

As the industry has 
more experiences, these 
standards are under 
review and revision.



Awareness and publicity

Air conditioner low-carbon refrigeration technology exhibition and technology roadshow
28 April 2023, Shanghai AWE

R290 in the Room Air Conditioner Sector



Promotion of R290 technology in ACs

R290 in the Room Air Conditioner Sector

Over the past ten years, the supply chain of 

equipment for R290 AC production lines, such as 

explosion-proof transformation of assembly line, 

safety system, and refrigerant charging machine is 

becoming relatively complete, which has brought 

down the overall invest cost for R290 AC facilities. 

The R290 AC technology becomes more replicable 

in China and elsewhere.

To make R290 ACs more  competitive to R32 ACs, the 

manufacturers in China have invested in reducing cost for 

key components for R290 ACs, such as compressors and 

heat exchangers. It has made easy for countries with 

assembly lines to establish R290 facilitates and produce 

locally.



China will continue to promote the application of R290 alternative technology in room air 
conditioners and heat pumps

Promote market 
acceptance of R290 ACs

Strengthen international 
cooperation on R290 

technology application 
and product sales

Strengthen policy 
making and raise of

public awareness

Continue to support 
technology research 

and development  

R290 in the Room Air Conditioner Sector



Concluding Comments

 The Chinese room air conditioner sector has dedicated more than a decade of effort and substantial 
investments to adopt R290 refrigerant, and we strongly believe that it is the correct and worthwhile 
decision.

 By using  R290 refrigerant, the direct emission from ACs are significantly reduced,  focusing on 
energy efficiency, effective energy management and promoting responsible user behavior, we can 
reduce indirect emissions and enhance the overall sustainability of AC systems.

 China's progress in adopting R290 refrigerant has been driven by the support of the Multilateral 
Fund  and international agencies, as well as bilateral government collaborations. In light of this, 
China is strongly committed to enhancing cooperation with other countries and international 
agencies to further advance R290 adoption. This effort aims to promote the widespread use of R290 
and contribute to the achievement of global sustainability goals in the air conditioning sector.



Thank you for your 
attention.



Marc Chasserot - CEO ATMOsphere

Market trends on natural and flammable 
refrigerants in the European AC and heat pump 
industry
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Market Trends & Drivers for Natural 
Refrigerant based solutions

Marc Chasserot, CEO @ ATMOsphere



ATMOsphere is a global, independent market accelerator 
on a mission to clean up cooling and heating. Since 2006. 

www.atmosphere.cool
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CFCs HCFCs/HFCs HFOs

Ozone Hole Accelerated global warming PFAs contamination

20 Years 20 Years 15 Years

Terrible Track Record … and it’s getting worse



– Measures on PFAS in HVAC as refrigerants

EU PFAS Restriction Proposal 

2026

Expected Entry 
into Force (EiF)

Ban on manufacturing, 
importing and placing 
on the market of PFAS

6.5 years  
after EiF

2028 – ban for non-
exempted uses 

Ban on PFAS used as: 

• Refrigerants in low-temperature 
refrigeration below -50°C (-58°F) 

• Refrigerants in mobile air-conditioning 
(MAC) systems in combustion engine 
vehicles with mechanical compressors

• Refrigerants in transport refrigeration 
other than in marine applications

18 months  
after EiF

Ban on PFAS used as: 
• Refrigerants in laboratory test and 

measurement equipment
• Refrigerants in refrigerated centrifuges
• Refrigerants used in maintenance and 

refilling of existing HVACR equipment 
for which no drop-in alternative exist

13.5 years  
after EiF

Other measures: 
Reporting obligation for manufacturers 
and importers for PFAS used in 
exemptions –> yearly reports on 
identity and quantity of the substances 
placed on the market the previous year 

Unlimited exemptions:  
Refrigerants in HVACR-equipment 
in buildings where national safety 
standards and building codes 
prohibit the use of alternatives



HFOs linked to Reproductive Toxicity 
HFO decomposition NOT only about impact on Environment 
BUT now directly linked to Personal Human Health. 

June 2024 - German Federal Office of Chemicals has 
submitted a ‘separate’ proposal to ECHA linking ‘reproductive 
toxicity’ to TFA which is a major decomposition product of 
HFO 1234yf and other f-gases 

One of the first efforts by a country to associate exposure to 
small quantities of TFA with harmful human health effects. 

Changing TFA’s current classification to Acute Toxicity (toxic if 
inhaled) AND changing Hazard Classes to PMT (persisitent, 
mobile and toxic) and vPvM (very persistent, very mobile).  



HFOs are not « low GWP »

Dirty Production Dirty Decomposition

Regulatory 
Loophole

“Low GWP”



Just like a magic trick



Houston, we have a problem…



But we also got solutions



Armin Hafner, ATMO Europe 2021

Plenty of alternatives
CO2 /R744 NH3 / R717 HC H2O/R718 Air/R729

Domestic applications

Commercial refrigeration

Industrial refrigeration and 
heat pump systems

Water and space heat pumps

Chillers

Vehicle air conditioning



90% New Stores in Europe today are with CO2 or Propane



90% New Stores in Europe today are with CO2 or Propane



CO2 and ammonia in industrial sites

Growth of low ammonia-charge installations 
in Europe

Growth of transcritical CO2 installations in Europe



Safety standards provisions and exclusions for particular applications are included in the Regulation.  
For a more complete overview check Annex IV of the legal text: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202400573 

Application GWP Date

Split air-to-water systems of a rated 
capacity up to and including 12 kW f-gases above 150 GWP 1 January 2027

Split air-to-air systems of a rated capacity 
up to and including 12 kW f-gases above 150 GWP 1 January 2029

Split systems of a rated capacity up to and 
including 12 kW f-gases 1 January 2035

Split systems of a rated capacity of more 
than 12 kW f-gases above 750 GWP 1 January 2029

Split systems of a rated capacity of more 
than 12 kW f-gases above 150 GWP 1 January 2033

EU F-gas 2024/573 
-> new placing on the market provisions (bans) - Split ACs and Heat Pumps

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202400573


Safety standards provisions and exclusions for particular applications are included in the Regulation.  
For a more complete overview check Annex IV of the legal text: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202400573 

Application Date

Chillers that contain, or whose 
functioning relies upon

HFCs with GWP of 2 500 or more except equipment 
intended for application designed to cool products to 

temperatures below – 50 °C
1 January 2020

fluorinated greenhouse gases with a GWP of 150 
GWP or more for chillers up to and including a rated 
capacity of 12 kW, except if required to meet safety 

requirements at the site of operation;

1 January 2027

fluorinated greenhouse gases for chillers up to and 
including a rated capacity of 12 kW, except if required to meet 

safety requirements at the site of operation;
1 January 2032

fluorinated greenhouse gases with a GWP of 750 for 
chillers above 12 kW, except if required to meet 

safety requirements at the site of operation
1 January 2027

EU F-gas 2024/573 
-> Placing on the market prohibitions referred to in Article 11(1)  - chillers

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202400573


Residential Heatpumps @ ISH 2023



@ MCE 2024 
Commercial Propane Heatpumps



Propane heat pumps for residential and commercial

European market has high sales of propane heat pumps.  

US adoption is hindered by safety regulation codes. 

Some key figures: 

✓ 80+ propane Heat pumps models announced since 
beginning of 2023 

✓ 225,000 propane heat pumps sold in Europe in 
2022

Source: Bloomberg NEF, Note: Y-axis is in logarithmic scale



Hydrocarbon chillers
Based on production numbers from leading OEMs, 
ATMOsphere estimates there were 5,000 industrial 
sites with hydrocarbon-based(propane, iso-butane, 
propylene) chillers in Europe as of December 2023. 

Leading chillers manufacturer in Europe include:  

✓ Secon (Germany)  

✓ Intarcon (Spain)  

✓ Euroklimat (Italy) 

✓ MTA (Italy) 

✓ Refra (Lithuania) 

✓ many others ….



Next segment to switch ? Split AC

Haier single split system 
(Chillventa 2022) Clivet single split system Midea single split system Godrej single split system

More Asian manufacturers coming to market with split AC R290 units before FGas Ban



Transitions will be fast

After domestic and commercial 
refrigeration, expectation is other 
segments to switch within 5 years, 
starting with Heatpumps and Chillers 
and finishing with split AC.

Prof Michael Kauffeld





All Speakers

Questions & Answers
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Bernhard Siegele, Programme Manager, GIZ Proklima

Conclusion and Closing Remarks 
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THANK YOU



Deutsche Gesellschaft für
Internationale Zusammenarbeit (GIZ) GmbH

Registered offices
Bonn and Eschborn, Germany

Friedrich-Ebert-Allee 32 + 36
53113 Bonn, Germany
T  +49  228  44 60 - 0
F  +49  228  44 60 - 17 66

E  info@giz.de
I   www.giz.de

Dag-Hammarskjöld-Weg 1 - 5
65760 Eschborn, Germany
T  +49  61 96  79 - 0
F  +49  61 96  79 - 11 15
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