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Abstract:
A model was developed to simulate the thermal response of an experimental high-temperature
fixed-bed cored-brick regenerative air preheater. The experimental air preheater has been designed and
built to study the problems associated with the use of air preheaters in magnetohydrodynamic power
generation. The model simulates the experimental preheater core, where the gas to ceramic heat
transfer occurs, by the use of finite-difference equations. The insulation layers surrounding the core are
thermally coupled with the core using a second set of finite-difference equations. The core
finite-difference equations describe the heat transfer and the temperature distribution in nineteen
elements which comprise a thirty-degree segment of the core cross section. The finite-difference
equations modeling the insulation include the vertical expansion gaps between insulation layers which
provide additional resistance to the heat transfer.

At cyclic equilibrium conditions the transient thermal response of the core and insulation and the
instantaneous heat transfer between the core and insulation were calculated over a complete
equilibrium cycle. Also calculated was the total heat loss from the core to the insulation over one
cycle. 
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