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ABSTRACT

This research article aims to study the influence of installation
of the stainless wire-mesh type of porous media on the temperature
inside charcoal furnace. The procedure was divided into 2 steps. Step
1 was the generation of a mathematical model to study the airflow
characteristics inside the heat conduction pipe installed in the
stainless wire-mesh type of porous media. The pores per inch (PPI)
were analyzed by 6, 10, and 20. Five pitch distances (LP) were studied:
10, 20, 30, 40, and 50 cm. As a result, there were 16 cases in this step.
For step 2, the experiment to examine the performance of the 200-
liter charcoal furnace installed the stainless wire mesh porous media.
It was found that the distribution of airflow in the heat conduction
pipe installed the stainless porous media at the case of PPI 20 LP 50
gave better. The air-flow velocity in the pipe became lower than the
pipe without porous media. Therefore, the experimental case was
based on the results of analysis resulting in there existed only 6 cases.
In the experiment, it had the interesting point that the average
temperature in the furnace gave maximum level at 196.7 °C at the
condition of PPl 20 LP 10. The temperature was higher than the
furnace without porous media of 48 °C. However, the production time
of charcoal compared with the furnace without porous media gave
decreased by 42 minutes, and the total time spent was 5.58 hours at
the condition of PPl 10 LP 50. In addition, it was found that the
comparative results between the mathematical model and the
experiment were errors within acceptable limits and the advantage of
the stainless wire-mesh type of porous media was the ability to help
heat transfer. Therefore, charcoal furnaces can be developed for use

in community enterprises.
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Figure 1 Shows the characteristics of the heat pipe used in the computer mathematical models

for the charcoal furnace
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Figure 2 Shows the conditions of the charcoal furnace were studied by computer modeling
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Figure 3 Components of the charcoal furnace and the installation point of the thermocouple

used to measure the temperature
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Figure 4 Defined the name of the stainless wire-mesh type of porous media
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Figure 5 Effect of average velocity of air inside the heat pipe
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Figure 6 Effect of temperature of air inside the heat pipe
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inside the heat pipe of the influence of pitch (LP) distances
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Figure 8 Airflow characteristics of air (left picture) Air temperature characteristics (right picture)

inside the heat pipe the influence of pores per inch (PPI)
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Figure 9 Airflow characteristics of air (left picture) Air temperature characteristics (right picture)

inside the heat pipe without the stainless wire-mesh type of porous media installed
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Figure 10 The temperature of the charcoal furnace without porous media installed
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PPI changes
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Figure 12 the temperature of the charcoal furnace installed with porous media in case of

LP changes
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Figure 14 The discrepancy in computer simulation results
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