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A Study of Direct Energy Conversion by a Porous Thermo-electric Device with a

Cycﬁc Flow Reversal Combustion
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Abstract

The results of an experimental study on the behavior of a
cyclic flow reversal combustion in porous medium, the attainable
flammable limits, and the low emissions which can be achieved
with this system, are reported. The merits of this system could be
applied to produce electric power by using thermo-electric device.
This report contains two parts, the first part was focused on the

influence of the dominating parameters, i.e., equivalence ratio,

half-period, and flow velocity on the formation of temperature
profiles and emission. And in the second part is to imkéstigated
amount of electric deer and efficiency of the system. The result
of the first partfwas shown the ﬂémmable limit was extended to
the extremely low equivalence ratio of 0.029. Extremely low NO,
emissions about 3-4 ppm.were obtained for all conditions. Low
CO emissions occurred at low equivalence ratio and high flow
velocity that showed appropriate condition for using in the second

part.
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1. NOMENCLATURE
t =time [s]
th, = half-periods [s]
u = flow velocity [m s ]

x = length [mm]

o= equivalence ratio
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