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4.8m×3.6m×2.6m h: 0.2m ; 0.8m; 1.5m 

1、The leakage test 



1) At floor level, the concentration within the room cannot reach  
   the LFL. 
2) The concentration only approaches or exceeds the LFL in an extre 
   mely localized region directly underneath the leak position 
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glasses pipe 

electronic ignition device 

circulating pump 

spray point  

valve 

Gas inlet 

We designed a equipment 
for observing the 
situation of R290 
combustion. 



No. R290 
Concentration 

result No. R290 
Concentration 

result 

1 2.1%V/V+Air NO 6 2.1%V/V+Air NO 

2 2.1%V/V+Air 7 2.1%V/V+Air NO 

3 2.1%V/V+Air NO 8 2.1%V/V+Air 

4 2.1%V/V+Air NO 9 2.1%V/V+Air NO 

5 2.1%V/V+Air NO 10 2.1%V/V+Air NO 

R290 Leak Ignition combustion Natural extinction 



The highest overpressure when the indoor unit was fired 
is about 6.5 kpa. 

2. Ignition test of indoor unit 
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We designed the device, used to simulate the 
R290 in the indoor unit internal leakage and 
ignition. 
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Indoor unit 

R290 tank Adjusting valve 

electronic ignition device 

spray point  



No. Ambient 
temperature 

Leakage rate result 

1 27.5℃ 3g/s 

2 27.5℃ 5g/s 

3 27.5℃ 8g/s 

4 27.5℃ 12g/s 

5 27.5℃ 17g/s 

R290 Leak Ignition combustion Natural extinction 
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We designed the same device, used to simulate 
the R290 in the outdoor unit internal leakage 
and ignition. 
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Outdoor unit 

R290 tank Adjusting valve 

electronic ignition device 

spray point  



No. Ambient 
temperature 

Leakage rate result 

1 26.7℃ 5g/s NO 

2 26.7℃ 8g/s 

3 26.7℃ 12g/s 

4 26.7℃ 17g/s 

5 26.7℃ 23g/s 

R290 Leak Ignition combustion Natural extinction 



3. Test of combustion of RAC 

We simulate the research of R290 and R22 of 
indoor unit on the fire, evaluate its safety. 



Heat flux Heat 

1) Similar maximum heat flux for R290 and R22  

2）Similar total heat for R22,R290 and no refrigerant 

3）The most heat is from RAC itself 



R22 unit combustion experiment 



R290 unit combustion experiment 



R32 unit combustion experiment 
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In view of the safety research results, the IEC 

standard about charging amount limit is too strict. In 

order to promote the application of R290 in room air 

conditioning, and make the standards more 

reasonable, We have carried out research on safety 

standards.  



1、Domestic standards 

2012年 

GB4706.32-2012  standard 

Add  the technical requirements and test 

methods for "flammable refrigerants" 

CCC compulsory certification standa

rd for air conditioners  

GB 4706.32-2012 

IDT：IEC 60335-2-40:2005 



2016年 

Based experiences from 

conversions and standards 

Cover the safety requirements on 

related process in the line 

 

 



2015年 

Put forward the particular 

requirements on installing and 

servicing based on the current 

product . 

 



2016年 

Additional requirements on 

transporting RAC using A3, 

such as package, vehicle and 

load and unload.  

 



2、International standards 

Participate in WG09 and WG16； 

Host the WG16 meetings in China: Shenzhen and Hangzhou 



Thank you! 

The natural ,the best! 
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