
As the U.S. HVAC industry transitions to low Global Warming Potential (GWP) refrigerants, there are three leading replacement 
options for R-410A today: R-32, R-454B, and R-466A. Here is how they compare:

Low GWP Alternate Refrigerants 
for HVAC Systems

R-410A Benchmark R-32 R-454B R-466A

Global Warming Potential (GWP) 1 2,088 675 466 733

Composition
R-32 50%
R-125 50%

R-32 100%
R-32 68.9%

R-1234yf 31.1%

R-32 49%
R-125 11.5%
R-13I1 39.5%

Blend Yes No Yes Yes

Longevity in U.S. Since 1996 Since 2016 Not in use yet Not in use yet

Proprietary No No Yes Yes

Global System Install Base Universal >160 million 2 No Data No Data

Can be charged in both liquid and gas phase? No Yes No No

Is drop-in to existing R-410A units allowed? - No No No

Refrigerant Safety Classification 3 A1 A2L A2L A1

Flame Propagation 3 No Yes - Lower flammability Yes - Lower flammability No

Anticipated to meet CARB/AIM Act Regulation 
(<750 GWP)

No Yes Yes Yes

Lower Flammability Limit, LFL (g/m3) 3 - 306 352.6  (296) 4 -

Refrigerant Concentration Limit, RCL (g/m3) 3 420 77 49  (74) 4 99

Temperature Glide 5 Yes No Yes Yes

Temperature Glide amount (K) 5 <0.1 0 1.0 to 1.3 1.5 6

Critical Temperature, Tc (°C) 5 71.3 78.1 78.1 76.5 6

System Capacity *,+ 100% >110% 7 >97% 8 >95% 9

System Efficiency *,+ 100% >107% 7 >102% 8 >100% 9

Refrigerant Charge Size * - Up to 40% smaller 10 Up to 10% smaller 11 Up to 26% larger 12

Refrigerant Cost ($/kg [$/lb.]) 13 $11.07 [$5.03] $9.04 [$4.11] $28.36 [$12.89] No Data

Direct Emissions (kg CO2-eq.) 14 1,879
496

(73.6% lower)
346

(81.6% lower)
660

(64.8% lower)

Indirect Emissions (kg CO2-eq.) 14 15,384
14,419

(6.3% lower)
14,662

(4.7% lower)
15,117

(1.7% lower)

Total Emissions (kg CO2-eq.) 14 17,263
14,916

(13.6% lower)
15,008

(13.1% lower)
15,776

(8.6% lower)
* When compared to a R-410A system with similar specifications.
+ While R-32 products are widely available, there are no products readily available with other low GWP blends. Consequently, the comparative analysis was performed using calculations and 

simulation models and publicly available refrigerant data.
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