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Abstract

The objective of this study aimed to develop the process of a coconut shell charcoal
production which using a semi-continuous combustion type kiln and preliminary testing the
prototype kiln. The obtained results are summarized as follows:

1. The process and method of coconut shell charcoal production for villagers was
apply by using a 200 liters tank. The production time of villagers process steps were detailed
as follow: starting time for burning of coconut shell became to charcoal about 2.7 min/tank,
shell was added 11.83 kg/batch/tank that burning time was 35.62 min/tank, finish of burning
process about 6.72 hr/tank. The production time of decreasing of charcoal temperature
process was 5.3 min/tank, after that, charcoal tempering process about 15.95 hr. The coconut
shell 134.0 kg/tank were used in process, could be produced charcoal about 37.7 kg that
production charcoal was 28.2 %. The kiln has an effective capacity was 1.66 kg/hr, theoretical
capacity was 5.61 kg/hr and the kiln has time efficiency about 29.65 %.

2. The prototype kiln was designed and constructed for produce coconut charcoal
which using a semi-continuous process. It was consisted of five sections such as hopper,
feeding chute, burning chamber, charcoal outlet and charcoal bucket respectively. The
preliminary testing had feed rate about 0.52 kg/min. The production time of prototype process
steps were detailed as follow: after start burning of coconut shell became to charcoal about
30.6 min, the charcoal taken out during burning about 1.25 min/batch. The coconut shell
about 120 kg was tested; production time was 215.3 min and could be produced charcoal
about 29.5 kg that production charcoal was 24.61%. The kiln effective capacity was 8.19
kg/hr, theoretical capacity was 8.23 kg/hr and time efficiency about 99.54 %.

The prototype kiln was design as continuously process that could be reduced

process step and saved production time about 16 hrs compared with the villagers method.
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13.44 | flulaaly
13.45 | fiulaalu
1346 | Afudantumdng
13.47 | fulanll
13.48 | Hulanlv
13.49 muzgn'v?wm fnuaan
13.50 | W uesnanfafiugiu
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wa ) | naiAeulag VBN | 1987 (1) nMaAtulas UNELR
1020 | Idtinlwludagin sy 1051 | fiilanlw
1021 | (funza1 2 nn. 10.52 | fidaq’ln
1022 | aplv 10.53 | afuBnnauimdeg anul
1023 | aduarauun auiln 1054 | pfufunathunie auil
1024 | afuvAeauun axlh 10.55 | AduBuathuvdas axl
10.25 | Adumdemn anitl 10.56 | fiilaq’lv thuaan
1026 | AduRenntumadeg auih 10.57 | AduwmAaIUN an
1027 | fulaoln 1068 | aduRamthundeq
10.28 | fliaaln anlth 10.59 | AduiuAesuwn an
1029 | Hulanlw auith 11.00 | AduBeothunieg At
10.30 | Adudenthuvdag 11.01 | AduBamilumideq aull
10.31 | adu@anilundsg 11.02 | adudaiuuies
10.32 | pdudraiumaes 11.03 | pduReatlumies auitl
10.33 | fwlaalv 11.04 | ATuwAeuIN auith
10.34 | fwaqlw 11.05 | aduRamiumies auinh
10.35 | filanln 11.06 | filanln auitl
10.36 | Afudaathunidag 11.07 | Tulaaln
10.37 | afudanadumaag 11.08 | fidanld fuaan
10.38 | fiilanl 11.09 | Adiuudevn At
10.39 | fulanlu 11.10 | Aduvdasun anih
1040 | AduBrnthuwiaes aui 1111 | Adumdesnun A
1041 | Aduwdeauun aul 11.12 | aduBantumdes ani
1042 | Adumpamn 11.13 | flilaqlw
1043 | fiaslw 1114 | findaglu
10.44 | fiilanly 1115 | adudanithunideg
10.45 | fulanlw dueen | 1116 | afumdesn
10.46 | Adu@untumdeg auh 11.17 | adudenniumdag
1047 | AfuBrmthundes auih 11.18 | fidanlw
1048 | AduuREgmUN anuh 11.19 | fulanlu fuaan
1049 | AdmARIMIN aniln 11.20 | AfUUReImIN ANl
1050 | Afu@enihundeg 11.21 | Adumdssumn auith
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19l 2.3 Mnwanuulasnnneae i g SULLLIANE G Nanaredaka 3 (da)

a1 (W) nsiAnuudas NNNEIUE | 1080 (1) nsilatuuag NNNEILUR)
11.22 | afuwmieamun auil 11.53 | filaalw
11.23 | Afumvdasin Al 11.54 | flaalw
11.24 | afudanathunies anih 1165 | AaduBunathuvwins auul
11.25 | adudsniuvaes au 11.56 | adudralwwies anuln
11.26 | AfuBanduviaa auil 11.57 | faalw auii
11.27 | AduuRamn anth 11.58 | flidaald fnuaan
11.28 | ATUMARIMIN auuh 11.59 | Adumwanamn auih
11.29 | ASumARIMUN AN 12.00 | Afudenatlhuning aNith
11.30 | afudanuivdes anh 12.01 | AduuRnImN auln
11.31 | Hulaaln auih 12,02 | AdumrAnIMun A
11.32 | Hulaald 12,03 | AdumARImWn anul
11.33 | fwlaalw guaan 12.04 | AfuBenntlumvaes anu
11.34 | AduBrnduinies 12.05 | AduBnnatlumaas aulh
11.35 | AdumdnImn 12.06 | adudsnatuinies A
1136 | ATmdeImn 12,07 | aduudsvmn auilh
11.37 | Afudanntumane 12.08 | Hulaqlw AN
1138 | Adudanaduimaas 12.09 | fulaqlw anilh
11.39 | Hulanlv 12.10 | Aadudynntumias fuaan
11.40 | fulaalv 1241 | Afumdamn aun
1141 | aduBznlumaes 1212 | aduwmiaauun au
1142 | adudenthuviaes an 12.13 | Afumaasmn Al
11.43 | afudanihuvdes anuh 12.14 | AfuBenatumaes A
11.44 | fulaald 12.15 | fulaqlw
1145 | fulaalw 1216 | AfuBznatumdes
1146 | finlaaly fhuaan 1217 | afumaemun
1147 | afuuReamn auit 12.18 | flaalw
1148 | adumAnamn auith 12.19 | fluadlu |
11.49 | aduBrluwides auh 1220 | fiularlv finuaan
1150 | aduBanlumides auih 1221 | adumdasmn auuln
1151 | Adumdnamn auil 12.22 | AfumwaeIn auu
1152 | AdluuRRIMN ani 12.23 | AduBanahundes anil
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181 (W) nswlAeuuag WNeme | 1941 (1) nsiAEulag UNIELUD)
12.24 | Adudrnothuvaas an 12,55 | fuaalv
12.25 | Aadumdesun Al 12.56 | fiaqlv fuean
1226 | Adumdean auil 1257 | AduBznntlumany
1227 | afudralumies aun 1258 | AduRanaumans auih
12.28 | AduBanathuvides auiti 12,59 | fuladln auiln
12.29 | adudanntumines au 13.00 | Afudaiumies Al
12.30 | Afudsnlwvies auiti 13.01 | Afudandumdes anul
12.31 | fuaald 13.02 | Afumdeanun auil
12.32 | fulaalv 13.03 | AfumaaImn A
12.33 | flulanld dausan 13.04 | fulaalv A
12.34 | adumReamun 13.05 | Sulaalv
12.35 | afudsntlumides 13.06 | AduRetlumiaes
12.36 | Afudrnluindas 13.07 | Suwaqlv
12.37 | aAfudrtumies 13.08 | Hiaqlv
12.38 | Afumdasmn 13.09 | fulanld fuaan
12.39 | Afumdssmn 13.10 | AduBaaumaes
12.40 | Afumdesn 1311 | AduBanadumides
1241 | afudanithuvies 13.12 | Afumdeamn
12.42 | fulaaln 13.13 | Afumdesmn
12.43 | fiaalw 13.14 | afudanumides
12.44 | fanld fnuann 13.15 | Adudanalumies auih
12.45 | aduBsniuimiag auiln 13.16 | AfuBrniuiming auil
12.46 | Afudanitumdes auih 13.17 | AduBeniumidns
12.47 | ATumREIMUN anih 13.18 | AfumAnamIn
12,48 | AfumReImIN auttl 13.19 | Afumdesmn
12.49 | Afudsntumans auith 1320 | fulaalv
12,50 | Adudamiumdes anl 1321 | Hilaaln fhuaan
1251 | fulanln auith 13.22 | AfuBamiuiviaes auil
1252 | pdufmnatumdes 1323 | AduBlannlumies anunh
1253 | fulanlv 1324 | afuBoathuviaes quith
1254 | filaalv 13.25 | Afuwdeamn aunl
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13.26 | Afumdasn auilh
13.27 | AfuwmAesmuwn Al
13.28 | AfuBrnaduimaes aut
13.29 | aduBunauwdss auil
13.30 | faalw auith
13.31 | fidadlw auln
13.32 | flulaslw tuaan
13.33 | Adumdsamn aunln
13.34 | adudenadumides auit
13.35 | AfumResn auil
13.36 | AfuRunatunies anil
13.37 | aduBrnavumdes ANl
13.38 | AfumReaan auinh
13.39 | Aduudeaun AN
13.40 | fulaalu
13.41 | fulaqlu
1342 | flanld fuanan
13.44 | ATUMRIIN
13.45 | Aduiuhaevun
13.46 | ATUMARIMUN
13.47 | Afudantumdes natioudm
13.48 | AduBrnatuinies aunl
13.49 | AduBrnadunies
1350 | fulaalul
1351 | filaqiu
13.52 muzgnqi”fwm fnuaan

13.53
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