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A Study on Waste Heat Recycling of Plasma Melting System

Seong-Jung Kim"

Dept. of Safety Engineering. University of Incheon

ABSTRACT

The purpose of this research is to design an imitation boiler similar to the waste heat boiler
installed on a plasma melting furnace in order to acquire a capability of a thermal design as to the
circulation of heat and the discharge of noxious gas inside a boiler and to improve the efficiency
of a waste heat boiler using the CFD (Computation Fluid Dynamics) program.

The position of corrosion and the generation of a clinker inside a boiler due to temperature
changes, combustion gas flows, and corrosive gases inside a boiler are examined to design the
structure of an efficient boiler and recycle energy. As a result of this research, the boiler
installed on a plasma melting furnace met the conditions of design by cooling the combustion
gases discharged after the second combustion from an exhaust port, originally at 1,200 degrees
Celsius, down to around 450 degrees Celsius. On the other hand, the circulation of corrosive
gases (SOx and HCL) may lead to the generation of corrosion or a clinker in the upper and lower
parts of an exhaust port more easily than any other parts of a boiler. Accordingly, the corrosion
on the inside and outside walls of a boiler may result in a shortened lifespan of a boiler and an
inability to recycle waste heat in an efficient manner. A prevention against corrosion at high and

low temperatures needs to be considered in detail.
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[Fig.1] Boiler structure.
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[Fig.2] Boiler temperature, velocity, turbulence of gas.
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[Fig.3] Boiler temperature, velocity, turbulence of HCI.
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[Fig.4] Boiler temperature, velocity, turbulence of SOX.
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