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Figure 2. An example configuration of internal antenna type inductively coupled plasma system,
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Figure 9. A shape of an inductively coupled plasma
in H—-mode generated by a copper coil
antenna.
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Computational Fluid Dynamic Modeling for Intermal Antenna Type
Inductively Coupled Plasma Systems

Jung Hoon Joo’

Department of Materials Science and Engineering & Plasma Materials Research Center,
Kunsan National University, Kunsan 573-701

(Received April 27, 2009, Revised May 21, 2009, Accepted May 21, 2009)

CFD is used to analyze gas flow characteristics, power absorption, electron temperature,
electron density and chemical species profile of an internal antenna type inductively coupled
plasma system. An optimized grid generation technology is used for a complex real-scale
models for industry. A bare metal antenna shows concentrated power absorption around rf
a feeding line. Skin depth of power absorption for a system is modeled to 50 mm, which
is reported 53 mm by experiments. For an application of bipolar plates for hydrogen fuel
cells, multi-sheet loading ICP nitriding system is proposed using an internal ICP antenna.
It shows higher atomic nitrogen density than reported simple pulsed dc nitriding systems.

Minimum gap between sheets for uniform nitriding is modeled to be 39 mm.

Keywords : Numerical modeling, Inductively coupled plasma, Nitriding, Bipolar plate, Fuel

cell
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