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Radiation Emission Characteristics of a Ceramic Open-Cellular Porous Burner

a Aa

1,
U NHaNaY ™

1.9 jaem . - o . .
vﬁadﬂg‘ummimzJmmwmauua:msm‘lwﬂmaqw;u (Heat Transfer and Combustion in Porous Media Laboratory: HC-POM)
ﬂ?ﬂ’j‘ﬁ’]’jﬂ?ﬂii&lm%adﬂﬁ ﬂmz%ﬁ’mii&lﬂ’lﬁ(ﬂimtﬁﬂ’]ﬂ@]Uﬂii&l?ﬂfﬁ(ﬂi{ um’iwmé’mﬂﬂiﬂaﬁswmmﬂaﬁmu

6 =y =) a
744 muuqimswm @. ‘Lumaa 2.14803 2.WATINTRU 30000

*@ada: E-mail: bundit kr@rmuti.ac.th, In3dwyi: (664) 4233073, Inian1: (664) 4233074

UNnAnga

AuansuznIwHRIFrasin Induuuisewusfiandndirgafidaldgnynsdnmlasnis
NABDILAZNIIRIWITh S‘fiaﬂ’lm’l"lmﬁﬁl,ﬁmfmzLﬁmmumswauL%aLwﬁaﬁauw‘f’lgszuun’lsl,mvmﬁ‘luﬁﬁaz
WU IHRNABIZAIIATHNwLaza M@ (Methane-air premixed combustion) Iumiﬂ@aaaifu {GQWE%
wuuLdngsiia Cordierite-alumina  open-cellular a:gnﬁwm@mﬁiuﬁum ( Burner) I@ﬂﬁqmauﬁ'ﬁ
NIMBNINAD ANAUNWIW (Porosity, ¢) LazdwuTasdanitaniingiia (Pores per inch, PPI) t¥innu
0.837 usz 6 mudIAU MITasiERuHeanInanWINazlieTesdatariiadaningasd (A two-color
radiometry)  §IRIUMIIATIEANNNG B aumiakﬁnﬁwﬁamumadamumﬁ"aﬁ]:ﬁmimﬂwﬁ'\muﬁ
Usavsasaanunanmain gl Gsaauemaafiadvasnalnmaenlnsfsimsdwmlasnalnidoives
auMIa133Lilua (A single-step Arrhenius rate expression) HIWNIHFUNTOUINHWAIIUVBIADUL
20U NI IUHTIF LW TR WU BIMIAINLRALTBIENMINMIUKSIFAINTaW (Radiative transfer
equation) 1 TITNIMINALRA LU LUTTNN D VBIFNANT P, (The P, approximation) PMNMNIANENZWLTN
am’azl,aﬁmmaamnm%ﬁluﬁ’ameﬁ@f:azgﬂﬁ’mu@ﬁaUmsl,ﬂ'm”u (Blow-off) LLazn13gaunal
(Flash-back) 2asila v lasusasriutSunmdanainauya (Equivalence ratio, @) nanfaanizatius
agiuﬁaaé’mwmuaugamﬂﬂwd’uﬂi:mm 0.48 @19 0.5 uazmdounauvasalazdinin 0.62 dmsL
ﬁ%mmmﬂm%’aﬁﬁ]:"fuaQﬂ”ﬂé’@sﬁmuawgaLLa:é'mwmi'dwm%mwﬁwmmau (miﬁﬂma%ﬁanmmwa
SmiﬂmiahﬂL%‘VaLwﬁdNauﬁauagiugﬂmmiﬂuaﬁ, Reynolds number, Re) Wan11li3gutieuszningms
MUITUITMINAREITEI WANTMIUKIIF U9 (Forward radiative heat flux) wazgmnnfifivaini
WILLLIROWIS IANUFDAANBINLD L NIRULAATUNS FriumMTnnzAmamaeiveinsdnsaii
Seflenarindatae

[ o a

aan: ngﬂﬁmzﬂﬁiLLN IR, m@mu"ﬁuwﬁgmiﬁ@Lsﬁﬂﬁﬂsﬁ, M”JLmLLum”a@wgu

9 9


mailto:bundit.kr@rmuti.ac.th�

AEC-009006

Abstract

An experimental and numerical study of a ceramic open-cellular porous burner, in which
methane-air premixed combustion occurs, were performed to determinate the radiation emission
characteristics of the burner. In the experimental operation, a cordierite-alumina open-cellular porous
material (CA) having porosity of 0.873 and pores per inch (PPI) of 6 was examined. Radiant output from
the porous burner was measured based on a two-color radiometry. For the theoretical analysis, the
energy liberation due to combustion was taken into account on the energy equation of gas phase and the
chemical kinetics of gas phase reactions was governed by a single-step Arrhenius rate expression. The
effect of radiation was also considered in the energy equation of solid phase (a porous burner) and the
equation of radiative transfer was solved using P, approximation. The stable combustion of the present
burner was characterized by flash-back limits, where the equivalence ratio (d) was around 0.48 to 0.5,
and blow-off limits (® of less than 0.62). The radiant outputs depended on @ and Reynolds number (Re).
Predicted results of the forward radiative heat flux and the burner surface temperature were reasonably
compared with experimental data. The validity of the present theoretical model for predicting the radiation

from a porous burner is confirmed.

Keywords: Radiation emission characteristics, Ceramic open-cellular porous material, Porous burner
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