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Abstract

The objective of this research is to investigate the effect of properties of porous combustor (PC) of the late
mixing porous burner (LMPB) on the thermal structure and radiant output efficiency by mean of numerical
modeling. The flow and heat transfer are one-dimensional. The combustion reaction is considered as a
single-step first order reaction. The parametric study is a porosity and absorption coefficient. The results

indicate that the optimum property of porous medium that is used as porous combustor of LMPB is a porosity

in the range of 0.4 - 0.6 and absorption coefficient is 100.
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Nu = Nusselt number

Pr = Prandtl number

q, = radiation flux (Wm?)

r = radius (m)

R = gas constant (Jmol K™

Re = Reynolds number

t = time (s)

T = temperature (K, °C)

u = interstitial gas velocity (ms™)

U = overall heat transfer coefficient (WmK)
v = volume (m3)

w = reaction rate (kgm'3s'1)

x = coordinate system (m)

y = product mole fraction

o = wall area to volume ratio (m'1)

€ = porosity

Kk = absorption coefficient (m'1)

A = thermal conductivity wm'K™

A, = effective thermal conductivity (Wm™ 'K
p = density (kgm'g)

& = Stefan — Boltzmann constant (Wm K™
T = optical thickness = k x

Fiaein

+ = positive direction

- = negative direction

n = net
o Y
e k|
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ad = adiabatic

b = black body

F = fuel

FP = fuel-preheating porous medium
g =gas

mix = mixture

v = volumetric
w = wall
p = particle

PC = porous combustor
S = solid
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