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Simultaneous Conductive and Radiative Heat Transfer in
the Brass Packed-bed Sphere Porous Media
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unANIIdpliiaumneienageuAUssdnsranisunauieu (Effective thermal conductivity,
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n13naaed fe ianeundenay duwinduriugudnalauazAinungy () windu 5 mm uag 0.452
PINEIRU N1IMAABIAEEIBININIIANTEIU ASTM  E1225 nannfiefannguasfnisegnsafienarsgunsal
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e?iqa%ﬁqé’wiﬁammiﬁﬁqaaqﬁwq@ (Least square) HAINEUNUS A kerre (Th) = 195.8 (1 - 0.001466Ty)
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Abstract
This paper aimed to investigate an effective thermal conductivity (keg), influenced by
conductive and radiative heat transfer, of the packed-bed sphere porous media. The brass beads

having diameter of 5 mm and porosity ((I)) of 0.452 were examined. The experimental procedure was
operated based on ASTM E1225. The tested porous sample was sandwiched by the references
materials that a known thermal conductivity was used (Brass solid, kq). The energy heat supplied to
system was obtained from electrical wire heater of 350 W and the temperature of this position was
defined as a higher temperature (Ty). To make sure the temperature gradient from Ty, along the length
of experiment, the opposite side was cooled by water and thus the temperature of this position was
called as a lower temperature (T). From the experiment, it was found that kes of brass beads
decreased with increasing Ty and the relation between ke and Ty was proposed by an empirical



TSF 2039

MsUsEgEIvINsasetngimnssuaseanawiUsemelng AN 26

ma1AN 2555 JaniaLgessny

equation, ke (Ty) = 195.8 (1 - 0.001466Ty), established from a least square method. In addition, the
comparison result between the average effective thermal conductivity obtained by experiment (ke av,)

and the thermal conductivity combined by void and solid (k¢soid = (I)kair + (1-(|))ksoud) showed that the

values of Kkefravg Was slightly lower than kg owing to the effect of conduction and radiation was

regarded in Kerravg. However, the value of kg was highest because the solid materials not taken into

account the effect of conduction of porosity or void volume.

Keywords: Effective thermal conductivity, Packed-bed sphere porous media, Raditive heat transfer.
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3.3 NSMIAIAUNTUYBIIANANSAKLL
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4. HALAAATIZINANITNARDY
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k. (T,)=195.8(1-0.001466T,) 2)

eff, fit
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(Coefficient of determination, R*) winffu 0.898
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