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ABSTRACT

The objective of this research is to produce synthetic fuel gas from bamboo-based
charcoal by using a downdraft gasifier. The charcoal with the heat value of 27.72 MJ/kg is utilized
as the fuel in the runoff. The testing of the amount of air for combustion in the gasifier is adjusted
to derive the equivalent ratio (ER) of fuel to air at 0.2, 0.3 and 0.4 in an attempt to find out suitable
conditions to produce the synthetic gas. The temperatures are measured at four locations: the fuel
storage tank, the combustion chamber, reduction, and the gas flushing tower. This is conducted to
uncover temperature ranges in the gasifier for use to determining the efficiency of the furnace.

The research results revealed that the ER determination experiment of the three types of
gasifier using 15 kilograms of bamboo-based charcoal as the fuel revealed that ER 0.2 can produce
synthetic gas with low efficiency, ER 03 can produce the gas continuously for one and a half hours,
and ER 0.4 generates a high temperature in the combustion chamber. From the experiment, it can
be concluded that ER 0.3 is the optimal condition to produce synthetic fuel gas from bamboo-based

charcoal.

Keywords : Synthetic Fuel Gas, Gasifier, Bamboo-Based Charcoal, Equivalent Ratio of Fuel to Air
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CUSTOMER ;
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TEST REPORT SOLID FUEL ANALYSIS
FOR PROXIMATE ANALYSIS
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LAB NO.

SAMPLE NAME

SAMPLE DESCRIPTION  ¢ihwibiid
SAMPLE CONDITION Normal

630454-01
fnna

SAMPLE DATE

11/06/2020
RECEIVED DATE  11/06/2020

ANALYSED DATE 16 - 20/6/2020

PARAMETER UNIT METHOD RESULT
MOISTURE % by weight ASTM D3302/3302M-17 636
ASH % by weight ASTM D7582-15 7.55
ASRECEIVED |\ ATILE MATTER % by weight ASTM D7582-15 17.07
FIXED CARBON 9% by weight ASTM D7582-15 69.02
SULFUR % by weight ASTM D4239-18¢2 0.08
GROSS CALORIFIC VALUE M)/Kg ASTM D5865-13 28.46
Keal/Kg ASTM D5865-13 6802
NET CALORIFIC VALUE M)/Xg ASTM D5865-13 272.72
Keal/Kg ASTM DS865-13 6626
s % by weight ASTM D7582-15 807
VOLATILE MATTER % by weight ASTM D7582-15 18.22
DRYBASIS | L1xep CARBON % by welght ASTM D7582-15 BN
SULFUR % by weight ASTM D4239-18¢4 0.08
GROSS CALORIFIC VALUE M)/Xg ASTM D5865-13 30.39
Keal/Kg ASTM D5865-13 7264
NET CALORIFIC VALUE MIKg ASTM D5865-13 877
Kcal/Kg ASTM D5865-13 7115
INMERENT MOISTURE % by weight ASTM D7562-15 565
ASH 9% by weight ASTM D7582-15 7.61
ATR DRY BASIS |\ aTILE MATTER % by weight ASTM D7582-15 17.20
FIXED CARBON % by weight ASTM D7582-15 69.55
SULFUR % by weight ASTM D4239-18¢2 0.08
GROSS CALORIFIC VALUE MI/Kg ASTM DS865-13 28.68
KealfKg ASTM DS865-13 6855
RELATIVE DENSITY AS 1038.21.1.1-2002 .
Resmark : The reslts rsate only to the samole(s) bastea, Thi cocument sha not 2@ repreduced excepk In Tl -
Approved By : W tod Reported By :
( Miss Nucharin Whangdeeniran ) ( Miss Maturot Tulapan )
SCIENTIST LEVEL 8 SCIENTIST LEVEL 6
Section, Mae Mon Mine and Adwinistration Diviston, EGAT 801 M6 Rev.00 29/02/59

Laboratory Geclogy Department, Mannog
T-Maq Moh, A.Mae Moh, Lampang, 52220 Tel {+66)54-254136, (+66)54-259057 Fax. (+58)54- 254037
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ELECTRICITY GENERATING AUTHORITY OF THAILAND

Report No. 630454 TEST REPORT SOLID FUEL ANALYSIS
Pkt FOR ULTIMATE ANALYSIS
CUSTOMER : yatfuwivimar lunssursunyldust
920/9 wy 7 a.usiflmane a,uivma safuene 57110
LAB NO. 630454-01
SAMPLE NAME #ana SAMPLE DATE 11/06/2020
SAMPLE DESCRIPTION  dmalallu RECEIVED DATE  11/06/2020
SAMPLE CONDITION ~ Normal ANALYSED DATE 17 - 20/6/2020
-
PARAMETER UNIT METHOPR RESULT
MOISTURE % by ASTM D7582-15 5.65
ASH % ASTM D7582-15 7.61
A TR ORY) | CARBON % ASTM D5373-16 7569
BASIS HYDROGEN % ASTM D5373-16 337
NITROGEN % ASTM D5373-16 0.21
TOTAL SULFUR % ASTM D4239-18¢* 0.08
OXYGEN % (plus errors) 13.04
ASH % ASTM D7582-15 8,07
CARBON % ASTM D5373-16 80.22
oy HYDROGEN % ASTM D5373-16 290
NITROGEN % ASTM D5373-16 0.22
TOTAL SULFUR % ASTM D4239-181 0.08
OXYGEN % (plus errors) 8.51
CARBON % ASTM D5373-16 87.26
HYDROGEN % ASTM D5373-16 3.15
oY e = | NITROGEN % ASTM D5373-16 024
TOTAL SULFUR % ASTM D4239-18¢4 0.09
OXYGEN £ (plus errors) 9.26
Reark : The ests retate only to the tested Toes shali not be except n full
Approved W A Reported By Pur
( Miss Nucharin Whangdeeniran ) ( Miss Maturot Tulapan )
SCIENTIST LEVEL 8 SCIENTIST LEVEL 6
Latoratory Section, Geology Department, Instration Divisicn, EGAY 801 M.6 Rev.00 29/02/59

Mae Mo Mine 250 Agm|
TiMae Mo, AMos Moh, Lampeng, 52220 Tel. (+66)54-254138, (+55)54-254037 Fax, {+66)54-294057
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\wpf 510974 ERDI 64/34 1 Wi 1/1
Fo4fuvins ¢ yaddusidmarstunssususuand
ﬂﬁg : 92004 wu’ﬂ 7 armaeNnlssmd wazdminasuns o, widmeas
2. winman . 18w
swazBuaietne ¢ ER 0.2 9 1/ Waetadudl 22 Suaen 2563
anumpamwitedn ¢ duldgafiufie anwinethaing
Aufisusinesng P23 Suman 2563 (TARAIDENe 63/12/23 300)
Fulnamau t 23 - 29 funAn 2563
HAMSNARDY
TEMIMARDL HRMINATDY wiag S3naney [ malindte

1. Methane (CH,) 0.1 %

2. Carbon menoxide (CO) 22.8 *

3. Carbon cioxide (CO;) 6.1 % *part 2720 C.

4. Oxygen (0;) 2.0 % **pant D 1945

5. Nitrogen (N;) 63.7 %

B, Hydrogen (H2) 5.3 ¥%
HN"!JIVIQ I *inhouie memoss bawd on Slandars memods for the Exomination of Yister ang Wastewator, APHA, AWWA & WEF,23™ editien, 2012

** I hause rethads tased o8 Amerncon Sockety far Testing and Matedols (ASTMY, Valume 05.06 2015

sefle Gur | Faidee wedu___mecwh v
{ WweEdsEgn Reigie ) { wasEINsEIssA dhaa )
wninerenand vmdinemkanjininng

Suftsrman (29 Sunau 2563 )

s am rpF e T oL s TIL oI T A e S s AT T On Sres s v TR R TR
a0 u3Seua:iuudovwuasdod unansduieoin
230 qlsend nanw oulsu siuvla 50200
Energy and Institul Chiang Mal Unversity
239 Huay Kasw Rd. Suthep, Muang. Chiang Ma 50200, Thalland
Tel: 053-842007.9 Fac 063-903760. 053903763 Mipiferdicmu.ac th




-t peowy o
Yobixowi W

Tus'!m'mnammaﬁm
\@eitsILaTR ERDI 64/35 : wiin 11
FoljFurime yadBuwilmmasbivsrusnsmons
ey 920/4 vl 7 DmsiENMlsEReA wazdinRRERe . WA
2. UHRMAN 9. Buesy
suazidyadiintng ER 0.2 911l 2/ Wamtine¥ufl 22 Sumen 2563
Anvosanwinetn : uldquiivfie anwdeteaing
Fuitiusating 23 Suman 2563 (s¥aRIngie 6312/23 301)
Sufnagau 25 - 20 SumAN 2563
HANTNARDU
PEMIMAROU wamaaRaY | wiaw Fnameu / naladi th

1. Methane (CH,) 01 %

2. Carbon monoxide (CO} 259 %

3. Carbon dioxide {CO,) 45 % *part 2720 C.

4. Oxygen (0;) 14 % **part D 1945

5. Nitrogen (N;) 60.9 %

6. Hydrogen (H2) 7.2 %
mmum, T *In hosse methods Baked oo Siandard methods for e of Water and . APWA, AWWA & WEF,22™ asition, 200

e diouan sk nmengatall VLo

** In tauwe matheds baved om Americon Socity Jor Testing ond Materiols (ASTM), Velume 05.06 2015

nedn o

,?;); ,ﬁnd

( wwaAseg Rafghu )
uninuaand

frali g sz @t ek T iiss,

addln

7Y razpy ol o

[ WREINTHISIA TROA )

a

sowtiniasufiuling

Tuflsweni (20 Sunmn 2563 )

seifed hx

amiuidena:drunedoouunsiiod umaneduBeoln

239 st mainu oo vifeukal 50200

Energy Research and Development Institute-Nakornping, Chiang Mai Unversity
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1. Methane (CH,) 0.1 %

2. Caorbon menoxide {CO) 221 %

3. Carbon dioxide (CO,) 5.5 % *part 2720 C.

4. Oxygen {0,) 30 % *"part D 1945

5. Nitrogen (N,) 63.5 %

6. Hydrogen (H2) 58 %
mnsmq L% in heuse matheds bazed #0 Stendard metheds for the € of Whater ang | ARHA, AWWA & WEF, 22 wditien, 2012

** In Souae methods Based o Amatican Society far Teting and Mateils (ASTMI, Valume 0506 2019
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1. Methane (CH,) 0.1 %

2. Carbon monoxide (CO) 255 %

3. Carbon dioxide (CO,) 5.2 % *part 2720 C.

4. Oxygen (0,) 1.6 % “*part D 1945

5. Nitrogen (N) 80.5 %

6. Hydrogen (H2) 74 %
mnumq Tt hause rithads Lased on Scondurd methads fee the E of Warler arsd L APMA, Awwia & Wir 22" editian, 2012

—Amraay

** 18 houss methods bated a0 Amscioan Saciety [or Testing and Matecials IASTML Volume 05,06 2015
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1. Methane (CH,) 01 %

2. Carbon monoxide (CO) 20.4 %

3. Carbon dioxide (CO,) 7.2 % *part 2720 C.

4. Oxygen {0;) 2.4 % **part D 1845

5. Nitrogen (N;) 65.5 %

8. Hydrogen (H2) 4.4 %
mmimn‘ 1k hzuse methods bssed sn Sandard metheds [or the Tammination of Vater ans Wastewater, ASHA. AWWA & WEF, 27" egition, 200
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1. Methane (CH,) 0.2 %

2. Carbon monoxide (CO) 18.9 %

3, Carbon dioxide (CO,) 8.4 % *part 2720 C.

4. Oxygen (0,) 1.8 % **part D 1845

5. Nitrogen (N;) 65.6 %

6. Hydrogen (H2) 5.1 %
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