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The Study of Thermal Efficiency and Heat Distribution Using Volcanic Rocks as
Intermediary for Liquefied Petroleum Gas Grill.
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Abstract

The objective of this research study was to determine the most efficient and environmentally
friendly volcanic rock for grilling with LPG. Three types of volcanic rock — basalt and pumice — were
tested for their physical properties. The conductivity and dispersion of heat were measured from the
time used to boil water and to grill a pork chop until it is well done. The correlation between temperature
and the time used was analyzed. Air pollution during the experiment was measured by the concentrations
of carbon monoxide, PM,s and PMyp at the area. Return of Investment and Payback Period were
calculated. The standard deviations of the time used for grilling by basalt rock and pumice rock were 47.32
and 48.02 respectively. The result confirms basalt rock is the most suitable medium for grilling, in terms
of heat dispersion and conductivity, because its grilling time was lowest and least fluctuated. Moreover,
the temperature inside the pork chop grilled by basalt rock was 48.1 °C and the heat efficiency was
increased to 26.78 %, as opposed to 20.57 % of non-volcanic rocks. It was found the concentrations of
carbon monoxide, PM,s and PMjo of grilling basalt rock were 20 ppm,0.22 mg/m’, and 0.58 mg/m’
respectively which were much lower than those of non-volcanic rocks and charcoal stoves.

Key words: The gas grill Volcanic rocks Heat distribution Thermal efficiency Air pollution
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