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Abstract: Mg powder/CO, powder engine is an ideal in—situ resource utilization scheme in Mars explora-
tion. In order to master the stable ignition and combustion characteristics of Mg/CO, powder engine, considering
the flameout of Mg particles affected by the thickness of the oxide layer, the ignition and combustion model was
established based on eddy dissipation / finite rate model. The effects of Mg particle size, Reynolds number of pre-
mixed flow and CO,/Mg oxygen—fuel ratio on dynamic ignition and combustion of Mg powder/CO, were calculated
by using the ignition combustion model, and the particle size of Mg powder was Spm, 10pum, 15wm, 20pwm and
25um, the Reynolds number of inlet premixed gas was 1500, 2000, 2500, 3000 and 3500, and the CO,/Mg oxy-
gen—fuel ratio was 0.5, 1, 1.5, 2 and 2.5. The numerical results show that at constant Reynolds number and oxy-
gen—fuel ratio, with the increase of particle size from Spwm to 10um, the average temperature increases, the aver-

age ignition time prolongs and the combustion efficiency increases. With the increase of particle size from 10pwm
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to 25um, the average temperature decreases, the average ignition time prolongs and the combustion efficiency

decreases. At constant particle size and oxygen—fuel ratio, the average temperature decreases with the increase of

Reynolds number, while the average ignition time and combustion efficiency remain unchanged with the increase

of Reynolds number. At constant particle size and Reynolds number, with the increase of oxygen—fuel ratio from

0.5 to 1.5, the average temperature increases. With the increase of oxygen—fuel ratio from 1.5 to 2.5, the average

temperature decreases. The average ignition time and combustion efficiency basically remain unchanged with the

increase of oxygen—fuel ratio.
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Fig. 7 Average thickness of oxide film varies with time
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Fig. 8 Average particle mass varies with time
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Fig. 19 Average ignition time under different CO,/Mg
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