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Leak Rate
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g/min)

Leak
time
(sec)

Actual
Leak
Rate
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Ignition

Maximum
Refrigerant

Concentration
(vol%)

Maximum HF
Concentration

(ppm)

R32 OFF 3.2 45.6 6120 7.8 1.04 Under DL*

R32 ON -2.2 49.9 5005 9.6 1.12 Under DL*

R410A ON 6.3 28.8 4447 10.8 0.72 Under DL*

R410A OFF 7.2 27 4121 11.6 1.26 Under DL*
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•  
– R32, R1234yf, R290 Propane  

•  
– RAC.  
– VRF  

Refrigerant GWP 
LFL 

 
[vol%] 

UFL 
 

[vol%] 

BV 

[cm/s] 

MIE 

[mJ] 
R32 675 13.3 29.3 6.7 30 

R1234yf 4 6.2 12.3 1.5 < 500 
R290 < 3 2.1 9.5 46 0.246 

 
 

MIE  
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Point 1 6
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m
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 m
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No.    
[g] 

 
[g/min.] [min.] 

Σ(VFL t) 
[m3 min.] 

Σ(VBVFL t) 
[m3 min.] 

1 

 

R32 1000 

250 4.01 1.18 10-2 0 

3 125 8.01 9.79 10-3 0 

5 1000 1.03 3.73 10-2 0 

2 

R1234yf 1400 

350 4.01 1.23 10-2 0 

4 175 8.01 1.07 10-2 0 

6 1400 1.03 4.34 10-2 0 

7 
R290 

500 125 1473 7689 7688 

8 200 50 4.73 0.258 0.161 

9 

 

R32 1000 250 111 136.83 136.81 

10 R1234yf 1400 350 309 507.82 507.50 

Σ(VFL t)    :  
Σ(VBVFL t):  

 
 

 

 

 

 

No.   
[kg] 

 
[kg/h] 

 
[m3/h]  [min.] 

Σ(VFL t) 
[m3 min.] 

Σ(VBVFL t) 
[m3 min.] 

1 

R32 26.3 
10 

0 
 157.8 1.622 0.021 

3 

 

157.8 0.831 0.011 

5 169 157.8 0.702 0.014 

7 0→169 157.8 0.725 0.011 

9 10→0 0 8.3 3.15 10-2 0 

2 

R1234yf 29.4 
10 

0 
 176.4 2.152 0 

4 

 

176.4 0.661 0 

6 169 176.4 0.583 0 

8 0→169 176.4 0.592 0 

10 10→0 0 10.2 2.14 10-2 0 

Σ(VFL t)    :  
Σ(VBVFL t):  

 
 



 

 

 

 

•  
– R32 (CH2F2) 

• CH2F2 + O2  →  CO2 + 2HF 
– R1234yf (CF3CF=CH2)  /  R1234ze (E) (CF3CH=CHF(trans)) 

•  
– CF3CF=CH2 + 5/2O2  →  2CO2 + COF2 + 2HF 

•  
– CF3CF=CH2 + 5/2O2 + x(H2O)  →  (2+x)CO2 + (1-x)COF2 + 2(1+x)HF 

•  
–  
–  
– ( HF) 

 

: 550mm 
: (AlO2+SiO2) 

– FT-I 

COF2  

 

 

 

 

12.8%, 100ml/min.
9.7%, 100ml/min.
6.6%, 100ml/min.
3.3%, 100ml/min.

R32: ( ) 
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(13.3vol.% )  

R32: HF ( ) 
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