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Online Table 1 Selected Refrigerant Properties

Lower Upper
Minimum Flammability = Flammability
Chemical  Flammability  Ignition Limit (% in Limit (% in
Name Formula Classification  Energy (mJ) air) air) Density
R-290
(Superior 516.1
Energy 0.25 kg/m?
Systems, (Sadaghiani, (32.21
2019)! CsHs A3 etal. 2021)°  2.20% 9.50% 1b/ft)
R- 1310
1336mzz(E) kg/m?
(Chemours, (81.78
2020)* CsHoFs None None None None 1b/ft%)
R-1234z¢(E) 1293
(National kg/m?
Refrigerants, (80.72
2017)} C3H,F4 A2L None None None 1b/ft%)
R-134a 1102
(National kg/m?
Refrigerants (86.79
Inc)* CH,FCF;  None None None None 1b/ft%)

Online Table 2 Amount of refrigerant used in each test and amount of refrigerant in air.

Name Amount Added Percent of Refrigerant in Air
R-290 0.033 kg (0.073 Ib.) 6.10%
R-1336mzz(E) 0.180 kg (0.397 Ib.) 9.0%
R-1234z¢(E) 0.135 kg (0.298 1b.) 9.0%
R-134a 0.115 kg (0.253 1b.) 9.0%




Online Table 3. Results of ignition source testing on pure refrigerants

Refrigerant Ignition Source

Spark Nichrome Propellant
R290 Go Go Go
R-1336mzz(E) No Go No Go No Go
R-1234z¢(E) No Go No Go No Go
R-134a No Go No Go No Go
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Online Figure 1. R-1336mzz(E) with varying ignition sources
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Online Figure 2. R-1234ze(E) with varying ignition sources




Online Figure 3. 90° Flame Angle Layered over Flame of Propellant Ignited 10% Proposed Blend
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