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Microgravity Combustion Characteristics of Polystyrene Spheres with
Various Ambient Gases
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An experimental and numerical analysis were conducted to investigate the transient temperature
distribution and flame propagation characteristics over an inline polystyrene spheres under microgravity.
From the experimental, a self-ignition temperature of polystyrene bead was 872 K under gravity. Flame

spread rates were 4.6-5.1

mm/s with ambient gas N: and 2.3-2.5 mm/s with ambient gas COo,

respectively. Flame radius diameters were 17 mm with ambient gas N2 and 9.6 mm with ambient gas
COs, respectively. These results suggest that the flame propagation speed could be affected in the Diesel

engine and the boiler combustor by EGR.

In terms of the flame spread rate and the transient

temperature profile, numerical results have the qualitative agreement with the experiment.
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Table 1 Polystyrene propertiesm

Properties(at 300K,

0.1MPa) | Quantity
Self-ignition
temperature(K) 764
Thermal conductivity
(W/m.K) 0.08-0.138
Specific heat (Cp) ] 1.34
(kJ/kg.K) '

Density(solid) (kg/m”) \ [5-30

Table 2 Thermal properties of ambient gases'

! Thermal Thermal

Ambient conductivity( A ) diffusivity( @ )
¢ases (at 300K, 0.1MPa) (at 300K, 0.1MPa)
mW/m.K (mm~/s)
Co: | 16.55 10.82
N> 26.14 22.07
Ar 17.67 ! 20.9
He 152.7 180.9
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Fig. 4 Microgravity combustion characteristics of
polystyrene solid particle (dia.=2.5mm) with
ambient gas N; (Pd=4.5mm)
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Fig. 5 Microgravity combustion characteristics of
polystyrene solid particie(dia.=2.5mm) with
ambient gas CO, (Pd=3.5 mm)
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Fig. 7 Transient temperature profile with ambient
gas N (Pd=4.5mm, 0;=21%, N.=79%)
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Fig. 9 Transient temperature profile with ambient
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Fig. 10 Transient temperature profile with ambient
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