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Abstract

This paper presents a study of heat transfer
enhancement to a cooling air by using muitiphase
combustion technique in a porous medium. This can be
done by using a cyclic flow reversal combustion (C_FRC)
technique in a porous medium instead of the one way
flow combustion (OWFC). Since the OWFC has a
problem concerning a narrow operating range, which
has not been solved yet. If supply velocity is higher
than a limited value the flame blow off occurs. The
cooling air is heated by the cylindrical porous medium
that covers the hot combustion wall. Experimental
apparatus is designed and built for studying effects of
varies parameter, i.e. flow velocity, half-period,
equivalence ratio and optical thickness on the formation

of temperature profile in the porous body and net



radiative heat flux that transferred to the cooling air.
The CFRC technique yielded a better heat transfer
performance than the OWFC. This will help to design
the high efficient heat exchanger for industry in the

future.

1. NOMENCLATURE

C_. = heat supply [kW]

C, = (air) specific heat at constant pressure
[ kg 'K}

Q, = heat transfer to air [kW]

Tam = air temperature at entrance of heat
exchanger [°C]

T.ou= air temperature at exit of heat exchanger [°C]

T, = downstream temperature [ C]

T, = upstream temperature [°C]

Tmw= inlet mixture temperature [°C]

T« = exhaust temperature [°C]

ty = half-period [s]
u = (gas) velocity [m s
V, = air flow rate [m’ min ]
X = length [mm]
Y = length [mm]
b = equivalence ratio
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