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Abstract

A self-aspirating conventional gas burners (CB) are widely used in Thai industry because of their
simple construction, low cost, rapid heating and easy operation. As the implied name of a self-
aspirating burner, the combustion air is naturally entrained by momentum transfer between the high
velocity of fuel jet and the ambient air. In order to increase the amount of secondary air for more
complete combustion, this research aims to propose a new design for gas burner (LPG). A self-
aspirating annular porous medium burner (APMB) which was developed from CB, characterized by
an adjustable central secondary air inlet and formed by a packed bed of alumina spheres was
designed and built. Firing rate (FR) was varied from 21 — 44 kW and burner to loading vessel
distance (H) was selected at 125 mm because it gives low tendency of CO emission. In addition, the
effects of FR and the existence of secondary air inlet on combustion characteristics were studied
based on European testing standard (EN-203). The results show that flame can be stabilized within
packed bed for all of FR. It is also clear that APMB with secondary air inlet can reduce CO
emission and increase thermal efficiency as compared with APMB without secondary air inlet and
CB. An energy saving of APMB is 30.3% as compared with CB. Although the thermal efficiency
and energy saving of APMB are higher than CB, the level of CO and NO_ emission are relatively
high and low as compared with CB, respectively. Moreover, a porous radiant recirculated burner
(PRRB) was integrated with the APMB to improve the thermal efficiency. The average of thermal
efficiency of the APMB with PRRB is increased to about 19.02% and 6.62% higher than that of the
CB and APMB, respectively and thus, energy saving of APMB is about 35.57% as compared with

CB. CO emission level of the APMB and APMB with PRRB is relatively high as compared with the



CB throughout the range of FR because of a lack of combustion air and incomplete combustion.
But, a level of NOx emission is relatively low because of an advantage of combustion with matrix-
stabilized flame. Thus, it is concluded that the porous technology can improve the thermal

efficiency and existence of secondary air can reduce level of co emission .
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