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Abstract

Chinese water chestnut pericarp biomass fuel rod was aimed to a new product using for
alternative energy. Chinese water chestnut pericarp was reduced moisture content by sun-dry process.
Binder was mixed and then pressing by a continuous power screw pressing machine. Cassava flour was
used for a binder in this research and mixed in different ratio such as pericarp (100%), pericarp+flour
(10%), pericarp+flour (20%) and pericarp+flour (30%). The properties of acquired fuel were

evaluated. The result showed that pericarp without binder could be produced for a fuel rod. There was



no significant difference in properties of fuel with varied ratio of binder. Consequently, properties of
fuel rod from pericarp (100%) such as moisture, true density, heating value, impact resistance and heat
utilization efficiency were 6.57%, 0.79 g/cm3, 13,386 kj/kg, 1.0 1ais 29.73% respectively. Therefore,

Chinese water chestnut pericarp can be produced for biomass fuel rod and be used for alternative energy.

Keyword: Chinese water chestnut, pericrap, fuel, biomass
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Abstract

Chinese water chestnut pericarp biomass fuel rod was aimed to a new product using for
alternative energy. Chinese water chestnut pericarp was reduced moisture content by sun-dry process.
Binder was mixed and then pressing by a continuous power screw pressing machine. Cassava flour was
used for a binder in this research and mixed in different ratio such as pericarp (100%), pericarp+flour
(10%), pericarp+lour (20%) and pericarp+flour (30%). The properties of acquired fuel were
evaluated. The result showed that pericarp without binder could be produced for a fuel rod. There was
no significant difference in properties of fuel with varied ratio of binder. Consequently, properties of
fuel rod from pericarp (100%) such as moisture, true density, heating value, impact resistance and heat
utilization efficiency were 6.57%, 0.79 g/cms, 13,386 kj/kg, 1.0 11as 29.73% respectively. Therefore,

Chinese water chestnut pericarp can be produced for biomass fuel rod and be used for alternative energy.

Keyword: Chinese water chestnut, pericrap, fuel, biomass
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38.24
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floueu Hagou
Froeha | wunau | wiwnlien | wusausnlien | wialien | %aaniy
@ ® (® (®
16.87 3.05 18.94 2.06 32.30
wldenuia
16.92 3.03 18.95 2.03 32.85
100%
16.38 3.07 18.41 2.03 33.81
32.98
17.47 3.06 19.55 2.08 3221
dnuile 10% 17.92 3.02 19.95 2.03 32.94
17.25 3.03 19.24 1.99 3427
33.14
16.68 3.06 18.69 2.00 34.62
dnutle 20% 18.59 3.07 20.57 1.97 35.88
17.82 3.02 19.82 2.00 33.81
34.77
17.53 3.08 19.52 1.99 35.36
wuudle 30% 17.29 3.01 19.28 1.99 34.03
17.06 3.03 19.07 2.01 33.67

34.35
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flouey #nagou
fedns | wuuad | wuslden | wauau+ilden wulaen %A
(@ @ ® ()
17.78 2.02 19.66 1.88 6.94
naenun
17.84 2.09 19.79 1.94 6.76
100%
17.83 2.08 19.78 1.95 6.01
6.57
18.21 2.06 20.13 1.92 6.73
dundla 10% 17.25 2.03 19.14 1.89 6.74
16.99 2.03 18.89 1.89 6.69
6.72
19.05 2.05 20.96 1.91 6.85
wsmdla 20% 17.82 2.02 19.71 1.88 6.92
17.67 2.07 19.60 1.93 6.89
6.89
16.44 2.07 18.36 1.91 7.40
@il 30% 17.25 2.07 19.16 1.90 7.88
17.09 2.06 18.99 1.90 7.79
7.69
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. Bulk True
YR M h R r v my,,§, V'1mi1
30814 N Density | Density
(® (cm) | (cm) | (cm) | (cm) (® (cm3)
(g/cm3) | (g/cm3)
waen | 101.30 | 5.80 | 2.60| - 123.11 123.11 | 123.11 | 0.822821 | 0.822824
Wi 94.50 | 6.00 | 2.60 | - 12735 12735 | 127.35 | 0.742001 | 0.742003
100% 90.90 | 5.40 | 2.60 | - 114.62 | 114.62 | 114.62 | 0.793038 | 0.793041
0.785953 | 0.785956
) 99.90 | 580 | 2601 - | 123.1131 | 123.1126 | 123.1126 | 0.811449 | 0.811452
@undle
90.40 | 5.60 | 2.60 - |118.8678 | 118.8673 | 118.8673 | 0.760508 | 0.760512
10%
88.50 | 5.50 | 2.60 | - | 116.7452 | 116.7447 | 116.7447 | 0.758061 | 0.758064
0.776673 | 0.776676
) 88.80 | 540 | 2.60 | - | 114.6226 | 114.6221 | 114.6221 | 0.774717 | 0.774720
RIR
8990 | 550 | 2.60 | - |116.7452 | 116.7447 | 116.7447 | 0.770053 | 0.770056
20%
86.00 | 540 | 260 | - |114.6226 | 114.6221 | 114.6221 | 0.750289 | 0.750292
0.765019 | 0.765023
= 4 86.70 | 6.00| 2.60| - |127.3584 | 127.3579 | 127.3579 | 0.680756 | 0.680759
LN
96.60 | 550 | 2.60 | - | 1167452 | 116.7447 | 116.7447 | 0.827443 | 0.827447
30%
85.90 | 5.50 | 2.60 | - | 116.7452 | 116.7447 | 116.7447 | 0.735790 | 0.735794
0.747996 | 0.748000
11.6 7.60 | 0.90 | - 19.32984 | 22.8 22.8000 | 0.600108 | 0.508772
aw'ld | 10.9 7.10 [ 090 |- 18.05814 | 21.5 21.5000 | 0.603606 | 0.506977
11.5 750 1090 |- 19.0755 | 23.1 23.1000 | 0.602868 | 0.497835
0.602194 | 0.504528
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., HUNBUNATOY TRIRTCEN T Gbl) .
AIDYN AINUNIIANNISUND
(@ (@
wden100% 295 295 1.000
300 300 1.000
304 304 1.000
1.000
ufla10% 305 304 0.996
294 293 0.996
300 300 1.000
0.997
ufla20% 304 304 1.000
300 300 1.000
302 302 1.000
1.000
uila30% 302 301 0.996
296 295 0.996
300 299 0.996
0.996
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1asnuHi (1000
(100%) 38 86 32 92
waonuia +uile 10% 30 83 32 92
nlasnuita + udla 20% 23 86 32 92
wlaanua + udla 30% 15 81 k) 92
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T
|5} o E"
a o v 7 Y [7d o 4 ~_~
¥HATIBE1 s = < S © 2
s = = = @ =
e | -G | B | -G g =3
e e 2| 2
- = >
1a0nuUR? (100%) 8 | 90 | 27 | 27 50.11 16.93
alasnuia +ufle 10% RI a1 SREk | 2% 61 16.93
wlaonuda + usls 20% 67| @, )| 5267 6 66 16.93
nlasnusi + il 30% 81 | 89 | 26 | 26 51.6 16.93
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-Z s Wg = e =
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o
waenU (100%) 88.25 | 8379 | 133855 | 28283.84 | 2973 | 39.54
aldenut + udle 10% 98.3 | 83.79 | 13415.6 | 28283.84 | 27.14 | 39.54
wlannuita + uila 20% 96.1 | 83.79 | 13278.8 | 28283.84 | 24.77 | 39.54
nlaenusi + udls 30% 94 83.79 | 13662.4 | 28283.84 | 30.13 | 39.54






