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Experimental Investigation of Steam Plasma Characteristics
for High Energy Density Metal Powder Ignition Using
Optical Emission Spectroscopy Method

Sanghyup Lee* - Taeho Ko* - Woongsup Yoon*"

ABSTRACT

High Energy density metal powder has high melting point of oxide film. By this, the ignition source
that can make a thermal effect of high-temperature during short time is needed to overcome ignition
disturbance mechanism by oxide film. So effective ignition does not occurred with hydrocarbon ignitor,
H>-O, ignitor, high power laser. But steam plasma can be generate about 5000 K temperature field in
short order. Because a steam plasma uses steam as the working gas, it is environmental-friendly and
economical. Therefore in this study, we analyze steam plasma temperature field and radical species
with optical emission spectroscopy method in order to apply steam plasma ignitor to metal

combustion system and cloud particle ignition was identified in visual.
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Fig. 1 Schematic of the Aluminum particle ignition[4].
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Fig. 2 Schematic of Steam plasma torch
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Fig. 4 Schematic diagram of the experimental setup

Table 1. Experiment Condition
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Fig. 7 Optical emission spectrum of the steam
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Table 2. Spectroscopic data of the Hydrogen Balmer
series (Reference by NIST)
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