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Development of a self-aspirating, preheated air, annular, porous medium
burner (APMB)
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Abstract

This research is a design and development of a self-aspirating LPG burner by introducing a
concept of heat recirculation combustion by using porous medium technology. Porous media is
applied to be both a combustor and a heat recirculation unit. The combustor, which is a self-
aspirating annular porous medium burner (APMB), is integrated with the Porous Radiant Re-circulated
Heater (PRRH) in order to further enhance thermal efficiency. This novel design is proposed to be used
in household sector and Small and Medium-sized Enterprises (SMEs), replacing the using of the KB-10
conventional radial flow burner (CB), which has relatively low thermal efficiency of less than 35%. The
APMB is formed by an annular packed bed of 15 mm-diameter alumina spheres. While the PRRH is
fabricated with stainless steel wire mesh, assembled as absorber and emitter units for creating a self-

recirculation of heat from combustion gases to the combustion air. The burner can be operated with
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firing rate (FR) varying from 21 to 44 kW. Thermal efficiency of the APMB integrated with PRRH reaches

56.61% as the maximum value. It is increased about 19.02% on average, hence, the energy

consumption is reduced by 35.57% compared with the CB one. Moreover, it is due to the advantage

of combustion within porous media likes a matrix-stabilized flame, level of NO,emission is relatively

low. However, CO emission of the APMB with PRRH is relatively high throughout the range of FR used

because of insufficient combustion air. These results show that using a combination of the porous

combustor and the PRRH significantly improve thermal efficiency. However, a continuous

improvement of secondary air entrainment is needed to reduce the amount of co emission.

Keywords:A self-aspirating burner, annular porous medium burner, Porous radiant recirculated heater

(PRRH), heat recirculation combustion, low NO, combustion.
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UanUaesCo  gandumCB  ilosanlassainenes
PRRHfIslL 8o on 15181109010 AARSeflea9ns
y19mu19sTidniesguLazsouiuldlae
AadunisUanlaesco a&ui‘ﬁllzoo - 2,500 ppm
JupgfUFR

45001 APMBT L UUTiTuarlifigagueinia
PRRHUaAUADENO,MNTUAICE wazin APMB 1id
YAgUaINTF PRRHUAAUABENO, anauilednston
LﬁuaLwaqmﬂmumaamﬂﬁuamaamil,mlwﬂmjmam
niulagn1sUuanuaasNO, vaun1APMBagluY3935
ppm 945 ppm ULazin1 APMB ﬁﬁﬂngRRH
UanUaoeNO,ogluy1923.17 ppm §is 235 ppm
AUAIAY

5. inAnssuUsene
uAtedvnimeassiivesfoRnsuninduay
Lﬂ%\wu(ﬁ(Combustion and Engine Research
Laboratory, CERL) w1 ivedumalulagnszao
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