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Study on the possibility of utilizing the porous media combustion concept in

cooking stove application
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Abstract

This study aims to evaluate the performance of cooking stoves with and without porous layers.
The scope of the evaluation consists of flame temperature, obtained heat power, specific fuel
consumption rate, and thermal efficiency. Three types of porous materials namely black gravel, white
gravel, and metal scrap are used. The porosity of all materials is constant about 0.5. The combustion
system is pre-mixed type, in which LPG are used as fuel. The evaluation was done at equivalent ratio
(@) of 0.65 — 1.64, while heat load was determined to be 211 kJ. The evaluation results shows that the
average flame temperature in black and white gravel cases is higher than in the normal case 24% and
16%, respectively, with the highest temperature of 980°C in the case of black-gravel porous materials. In
addition, the value of ¢ could be extended to 0.16-0.65, which is accounted to 50% of the evaluation
range. In this range of @, it is found that there is no flame in the normal combustion, but it can produce
heat of 0.5 kW in average in the combustion with porous materials. Moreover, the specific fuel
consumption rate is 42% lower than in normal combustion, with 0.16 kg/kW-hr at¢ = 0.16 as the lowest
value. The thermal efficiency also increases 12%, with the highest number of 50.00% at@= 0.16 when
black-gravel and white-gravel porous materials are used. However, when ¢ is between 0.65 — 1.64, the
normal combustion has higher performance than the combustion with porous materials. From the
evaluation results, it is concluded that the cooking stoves with porous materials layers have higher
performance when ¢is lower than 0.65.
Keywords: Combustion, Cooking Stove, Porous Medium
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