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Abstract

This research involves the production of compressed charcoal from the waste materials gathered in Khao-Larm processing. The
implemented waste materials, including coconut shell and bamboo, were carbonized and ground before being mixed to the
appropriate ratio. In the mixing process, the charcoal powder was combined with 0.5 kilograms of flour and 3 liters of water as a
binder in order to produce compressed charcoal fuel. In this experiment there were 11 different formulas of the mixture to be
tested. Each mixture was molded and formed into a hexagonal shape by a screw compress machine, and then dehumidiified
by 8% following the Community Product Standard (TCPS. 238/2547). The themal efficiency of the compressed charcoal fuel
was examined in order to identify the moisture content, thermal energy, compressive stress and fuel consumption quantity by
boiling 3 liters of water at 80 degrees Celsius. The result found that the most appropriate ratio was on formula 3, (8.55 kilograms
of coconut shell and 0.95 kilograms of bamboo powder). Formula 3 showed the highest efficency amongst the 10 formulas,
with a moisture content of 6.07 percent, an ash content of 1042 percent, 5748.83 kilocalories per kilogram of thermal energy,
892530 newton per square millimeters of compressive stress, and 1.917 kilogram per hours of fuel consumption. The key
implications of this research are focused on the waste reduction from Khao-Lamm processing and the benefits of recycling the
bamboo waste into fuel and renewable energy.

Keywords: compressed charcoal fuel, binder, coconut shell, bamboo, themnal energy efficiency.
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1 9.50 -

5 i 9.50
3 8.55 0.95
q 7.60 1.90
5 6.65 2.85
6 5.70 3.80
7 4.75 4.75
8 3.80 5.70
9 2.85 6.65
10 1.90 7.60
11 0.95 8.55

3. HaN15IvuazanUsie

3.1 95 NUFNEANITIVE

P51 3 HaN1TITeNTanAANTLlAY 8 WesWuRvaatiainasaudauriaannaenungatuEnd Ikasrsa Ul

Sadiunau(ilansy) AAuTU(Uo s
I . B . . . .
NIAUNTANENED EBRPIEO Ase 1 Ase2 | Ase3 | Ase4 | Ases ALadae
1 16.67 16.25 17.64 18.57 17.33 17.29
2 13.33 13.43 14.28 14.03 12.90 13.59
9.50 0.00
3 7.69 5.17 6.66 8.16 7.40 6.42
q 5.00 4.54 5.35 5.55 6.38 5.36
1 15.00 13.75 14.12 12.75 13.25 13.77
2 13.23 10.14 10.95 10.81 11.43 11.31
0.00 9.5
3 6.78 8.06 7.69 7.57 9.68 7.95
q 3.63 3.51 3.33 4.92 3.57 3.79
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1 15.44 15.29 15.71 16.47 16.66 1591

2 11.84 11.11 11.86 11.26 12.80 11.77

8.55 0.95

3 8.95 7.81 9.61 7.93 9.17 8.69

4 4.91 5.08 6.38 6.89 7.07 6.07

7.60 1.90 1 14.67 15.49 14.86 15.71 16.00 15.35
2 12.50 13.33 12.69 13.56 14.87 13.39

3 10.71 11.54 10.91 11.76 12.65 11.51

q 4.00 6.52 6.12 4.76 4.57 5.19

6.65 2.85 1 16.47 16.25 17.33 15.55 17.14 16.55
2 12.67 13.43 12.90 14.47 13.79 13.45

3 9.67 10.34 7.40 8.46 7.90 8.75

4 7.14 8.65 6.50 7.56 6.51 1.27

5.70 3.80 1 14.44 13.97 14.58 13.68 14.55 14.24
2 12.99 11.25 12.19 10.97 12.14 11.91

3 7.46 9.86 8.33 8.22 7.23 8.22

4 3.23 4.69 4.55 4.47 3.01 3.99

4.75 4.75 1 14.98 15.01 14.51 14.84 15.18 14.89
2 11.21 12.72 11.92 11.57 12.58 12.00

3 8.95 9.58 8.77 9.02 8.61 8.99

q 4.71 5.86 4.23 4.59 5.11 4.90

3.80 5.70 1 13.75 14.92 13.98 14.54 14.67 14.37
2 10.14 12.97 11.57 11.30 12.22 11.64

3 8.06 8.96 9.06 9.41 9.17 8.93

4 3.51 5.01 4.92 5.05 4.83 4.66

2.85 6.65 1 17.09 16.29 17.53 16.00 17.61 16.90
2 15.98 13.36 15.07 13.42 14.28 14.42

3 8.15 11.03 10.71 9.54 8.53 9.59

4 6.23 6.51 5.86 5.37 5.97 5.99

1.90 7.60 1 14.12 15.32 14.63 15.11 14.48 14.73
2 12.33 13.15 11.29 12.75 11.51 12.21

3 9.38 10.98 9.78 11.35 9.16 10.13

4 3.45 4.74 5.09 4.82 5.20 4.66

0.95 8.55 1 15.72 16.37 16.87 16.90 15.66 16.30
2 13.20 12.99 12.72 12.43 12.80 12.83

3 9.96 10.21 10.56 10.77 10.28 10.36

q4 4.55 5.34 5.24 5.48 4.91 5.10
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5.70 3.80 0.677 0.323 00:07:25 2.669
4.75 4.75 0.680 0.320 00:08:26 2.318
3.80 5.70 0.687 0.318 00:07:16 2.672
2.85 6.65 0.680 0.320 00:09:47 2.025
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5.70 3.80 11.24

4.75 4.75 11.85

3.80 5.70 12.37

2.85 6.65 12.95

1.90 7.60 13.42

0.95 8.55 13.87
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9.50 0.00 6,388.05

0.00 9.50 6,041.00

8.55 0.95 5,748.83

7.60 1.90 5,699.97

6.65 2.85 5,624.34

5.70 3.80 5,813.98

4.75 4.75 5,677.81

3.80 5.70 5,630.47

2.85 6.65 5,576.46

1.90 7.60 5,446.69

0.95 8.55 5,363.08
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