Journal of Science and Technology Vol. 11, No. 2, 2022 138713 nenmansuazinalulad 7 11 avud 2 2565

ANTINWZVDILAN INIS LB ANZATNZNINITRA TR AN TOUA L ALDI

Efficiency Performance Self-Heating Coconut Shell Pyrolysis Kiln

Adke NI UaE gnan aNATANIW’

Kanit Manatura” and Ukrit Samaksaman’®

Received 26 May 2022, Revised 30 August 2022, Accepted 30 August 2022

ABSTRACT

Charcoal is the first converted material produced by a human. Wood charcoal is an optimal
renewable energy source in most developing countries. It has been of great importance to humans until
now in terms of a domestic, chemical products, agriculture, and industries. The charcoal quality
predominantly depends on biomass feedstock and charcoal production efficiency. Thus, this research
aims to develop a highly efficient carbonizer using pyro-gas recovery. Experimental performance of
the carbonizer, including temperature profiles and thermal efficiency along with charcoal heating value
analysis is evaluated. These lead a wood carbonization system to achieve high charcoal yields with
minimum energy losses. The carbonizer using raw coconut shell operated in temperature range of
200 - 370 °C with a mass yield of around 31% and efficiency of 40.79%. The calorific value of charcoal

is 29.73 MJ/kg which can be used in the domestic heating applications.
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Figure 1 Schematic diagram of self-heating carbonizer (Unit: cm)
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Figure 2 Mass balance of the carbonizer

Figure 3 Charcoal production a) raw coconut shell, b) placing coconut shell insides carbonizer,

c) igniting, d) carbonizing, e) charcoal and f) wood vinegar
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Figure 4 Temperature profile during carbonizing coconut shell
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Table 1 Mass flow across the carbonizer

Ignited fuel
No Raw coconut shell (kg) (kg) Char (kg) Wood vinegar (kg)
1 29.00 6.50 8.70 0.70
2 29.00 10.20 9.80 1.10
3 29.00 8.40 8.80 1.10
4 29.00 11.50 9.00 1.30
Avg. 29.00 9.15+218 9.08 £ 0.5 1.05+0.25

Coconut shell

29 kg 9((:)galig
4 .
76.02% 23.08%

Wood vinegar

Ignited fuel 1.05 kg
9.15 kg 2.75%
23.98% Gas
28.02 kg
74.17%
Figure 5 Mass balance across the carbonizer
Table 2 Heating value of related fuels in the carbonizer
Biomass type Raw coconut Char
Higher heating value (MJ/kg) 17.68 29.73
Table 3 Carbonizer performance and energy efficiency
Carbonizer performance This study Sangsuk et al. (2020)
Performance factor
Char yield, CY (%) 31.31 24 -28
Energy density, ED (-) 1.68 1.68 - 1.72
Energy yield, EY (%) 52.60 40.32 - 48.16
Energy
Raw coconut shell (MJ) 512.72 -
Char (MJ) 269.95 -

Efficiency (%) 52.65 40 - 48
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