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A Study on the Reliability of Cooling Water Systems Using R436B
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Abstract The alternative refrigerant R436B is applied, to assess the application feasibility for a commercial cooling water
system. The characteristic stability was verified by Sealed glass tube test and Autoclave test. R436B is chemically stable
with the compressor material. The Oil miscibility test shows the usual compressor oil mixed well with R436B. Through
the life acceleration test, the cooling performance is maintained. Though slight changes in oil and capillary tube diameter
were found, they were within the permitted range. R436B should be applied to commercial cooling water systems as a
simple replacement for the usual refrigerant.
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A WYl R436BE

Table 1 Physical and chemical properties of R436B

Property Blend
Formulation R290/R600a
Color Colorless
Molecular mass as formulated 49.87 g/mol
z(t)llzi?riors);}lgric pressure) -334°C
Freezing point(calculated) -174.1°C
Flash point -105°C
Autoignition temperature 450°C
Lower flammability limit
(at 23°C, in air) ’ 1.7 vol.%
Vapor pressure(at 20°C) 488.74 kPa
Liquid density(at 20°C) 5272 kg/m’
Latent heat of vapor(at 60°C) 280.37 kl/kg
Temperature at the critical point 117.44°C
Pressure at the critical point 4,251.6 kPa
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3.1 0il Miscibility Test
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Fig. 1 Oil miscibility test chamber.

At 50°C

At -50°C

Fig. 2 Oil miscibility test results.
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3.2 Sealed Glass Tube test
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Fig. 4 Oil color by KS M 0202 : 2010 Gardner standard
color sample after sealed glass tube test.
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Fig. 5 Oil color by KS M 0202 : 2010 Gardner standard
color sample after autoclave test.
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Fig. 6 Schematic diagram(Life acceleration test).
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Fig. 7 Temperature behavior during life acceleration test.
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Before test After test

Fig. 8 Diameter variation of capillary tube during life
acceleration test.
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