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54910153: MAJOR: ENVIRONMENTAL SCIENCE; M.Sc. (ENVIRONMENTAL
SCIENCE)
KEYWORDS: BRIQUETTED FUEL/ Pennisetum purpureum/ BIOMASS
SUPACHAI THAMSIRISUP: STUDY ON HEATING VALUE OF BRIQUETTED
FUEL FROM Pennisetum purpureum (PAK CHONG 1). ADVISORY COMMITTEE:

PHUMIPAT PACHANA, Ph.D. 97 P. 2016.

The objectives of this research were to study on heating value of briquette fuel from
Pennisetum purpureum (PAK CHONG 1). The experiments were conducted to analyze the fuel
properties and heating value of P. purpureum. The results showed that P. purpureum at age of 4
months was suitable to produce the briquettes fuel because it had the good the properties and
heating value of 3,557.33 + 17.50 cal/g.

The production of briquette fuel by P. purpureum at the age of 4 months was
conducted by mixing with tapioca starch, which tapioca starch was used as the binder.

P. purpureum was mixed with binder in various ratios at 100 : 0, 95 : 5,90:10,85:15,80:20
and was then molded. The physical properties of briquette fuel were performed including density
and compressive strength. Fuel properties testing of shatter index and heating value were also
tested. The results showed that the P. purpureum to tapioca starch ratio of 100 : 0 could not be
pressed because of no starch as a binder. The briquette fuel with the mix ratio of 90 : 10 led the
briquette fuel to be the most suitable for fuel because it had high heat value of 4,361 .43 + 22.06
cal/g, compressive strength of 25.38 + 0.25kg/cm2. Briquette fuel was strong, easy to transport
and storage with the density of 0.74 g/cm2 and the shatter index of 0.93. Reduction of moisture
content of briquette fuel was conducted by drying the briquette fuel in hot air oven to obtain the
moisture of 30, 25, 20, 15, 10 and 5 %. It was found that the briquette fuel had moisture of 15 %
which was optimum because it resulted in high heating value, fast drying time and the low power
consumption. Therefore, P. purpureum could be used to produce briquette fuel and had a

potential to be a new biomass source for fuel.
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a L = dy 9 A dAA 4 A ~
AT NAAKNUIN V-1 Naﬁlﬂ31$“r‘iﬂ13L‘IEEJ‘]JWIfJ“lJﬂ'ﬂlJGUu"U’ENﬂﬂJMHHJEJﬁ‘1’\1]@1Qﬂ"|‘5lﬂﬂlﬂﬂ')‘ﬂ

ANOVA

Moisture (%)

UANANNY

Sum of Squares |[df ean Square  [F Sig.
etween Groups  [242.414 5 48.483 314.537  |.000
[Within Groups 7.399 48 154
Total 249.813 53
Moisture (%)
Subset for alpha = 0.05
Time [N 1 2 3 4 5 6
7.0 9 11.97
6.0 9 12.39
5.0 9 13.42
4.0 9 15.39
3.0 0 16.54
2.0 0 17.66
Sig. 1.00 1.00 1.00 1.00 1.00 1.00




oot

AT HAIANUIN V-2 Nﬁ%tﬂﬂ%ﬁﬂﬁllﬁEJ'IJL17lEJ‘ULE%IWMWQTHNEJEJWINE]WMSLﬁmﬁﬂ’aﬁ
UANANNY
ANOVA
Ash (%)
Sum of Squares |df Mean Square  |F Sig.
rBetween Groups 166.941 5 13.388 207.729 1000
[Within Groups 3.094 48 064
Total 70.034 53
Ash (%)
Subset for alpha = 0.05
Time [N 1 2 3 4 5
2.0 9 5.53
3.0 9 6.02
4.0 9 6.68
5.0 0 7.92
0.0 9 8.26
7.0 9 8.38
Sig. 1.00 1.00 1.00 1.00 325

13 1amARIAN 13 Hadns s eufeuassemsvaavguuidles idergmaiiuhony

UANAIAY
ANOVA
Volatile Matter (%)
Sum of Squares |df Mean Square  [F Sig.
Between Groups  |388.008 5 77.602 149917 1000
[Within Groups 24.846 48 518
Total 12.854 53




AT NNIARUIN V-3 (A1D)

Volatile Matter (%)
Subset for alpha = 0.05
Time [N 1 2 3 4 5
2.0 9 58.43
3.0 9 60.11
4.0 9 61.53
5.0 9 64.49
6.0 9 65.19
7.0 9 65.46
Sig. 1.00 1.00 1.00 1.00 422
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= 4 a 4 Y 9/ I ]
AT NNAHNUIN V-4 Wi‘l’Jlﬂiwﬁﬂ"liL‘lﬁ'EJ'UWI?J‘Uﬂﬁ‘U?J‘HﬂQﬂ?ﬂl@ﬂﬂﬂ]ﬂlulﬂﬂiﬂuﬂwﬂﬁLﬂ‘]J

NEINUANANNY

ANOVA
Fixed carbon (%)
Sum of Squares [df lMean Square [F Sig.
Between Groups  |155.124 S 31.025 42.547 .000
[Within Groups 35.001 48 729
otal 190.126 53
Fixed carbon (%)
Subset for alpha = 0.05
Time N 1 2 3 4
5.0 r9 14.17
A6.0 9 14.17
7.0 9 14.20




A5 WNIARUIN V-4 (AD)

Fixed carbon (%)
Subset for alpha = 0.05
Time [N 1 2 3 4
4.0 9 16.41
3.0 9 17.33
2.0 9 18.38
Sig. .945 1.00 1.00 1.00
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= L4 =Y 1 [ = s
AT NNMARNUIN U-5 Nmmﬂwmsuﬁtmmamﬂ1wawmﬂ’Jm%'awumHtﬁﬁmzﬂﬂgmmqmi

3 Py ~ 1 @
OUNEINUANATNNY

ANOVA
Heating Value (cal/g)
Sum of Squares |df Mean Square  |F Sig.
Between Groups  [586673.481 S 117334.696 138.760  |.000
[Within Groups 40588.667 48 845.597
Total I627262. 148 53
Heating Value (cal/g)
Subset for alpha = 0.05
Time [N 1 2 3 4
2.0 9 3325.33
3.0 9 3405.11
4.0 9 3557.33
6.0 9 3584.56 3584.56
5.0 9 3585.78 3585.78
7.0 9 3591.00
Sig. 1.00 1.00 .054 .662
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ANOVA
Density (g/cmz)
Sum of Squares |df [Mean Square  [F Sig.

etween Groups  |.162 3 .054 140.086  1.000
[Within Groups .012 32 .000

otal 175 35
Density (g/cmB)

Subset for alpha = 0.05

Mixed ratio 1 2 3 4
05:5 0 .65
00:10 9 .74
85:15 0 .77
30:20 9 .83
Sig. 1.00 1.00 1.00 1.00

= ¢ =t 3 a o | A
AT WARHUIN V-7 Nﬂ?tﬂi1$‘Hﬂ'l'iL‘leSfJ“]JmEJUﬂ’ﬂiJG%H‘VI"H‘lLLNﬂﬂﬂl@il%ﬂmﬁﬂﬂﬂlmﬁﬂu

o w @

[ [] Y =4 d' J o
sasrdunauyemauidlesfudilszanuiuananiny

ANOVA

Compressive strength (kg/cmz)

Sum of Squares |[df IMean Square  [F Sig.
etween Groups  ]1990.387 3 663.462 2729.463 1000
[Within Groups 7.778 32 .243

Total 1998.165 35




AT WMANUIN V-7 (7D)

Compressive strength (kg/cmz)

Subset for alpha = 0.05
lMixed ratio N 1 2 3 4
05:5 9 14.29
90:10 9 25.37
85:15 9 26.20
30:20 9 35.25
Sig. 1.00 1.00 1.00 1.00

a L4 a v ' g a o L Aa
AT WNNIAKHUIN VY-8 wmmswwmsuﬁaumﬂmwmigmﬂiaummwammemmmu

d o

sasdunauvemauited fudssanuiiuanaany

ANOVA
Shatter index

Sum of Squares [df Mean Square  [F Sig.
Between Groups 010 3 .003 169.324  1.000
[Within Groups .001 32 .000
Total 011 35

Shatter index

Subset for alpha = 0.05
FMixed ratio N 1 2 3 4
95:5 9 .924
90:10 J9 .93
85:15 o 95
80:20 9 .97
Sig. 1.00 1.00 1.00 1.00
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Y ' A dw W 4 ' o
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ANOVA
Heating Value (cal/g)

Sum of Squares |df Mean Square  |F Sig.
Between Groups  [638781.545 3 212927.182 215.381  1.000
[Within Groups 31635.377 32 088.606
Total 670416.923 35
Heating Value (cal/g)

Subset for alpha = 0.05
ixed ratio [N 1 2 3

80:20 9 4076.94
85:15 9 4147.70
00:10 9 4361.43
95:5 9 4385.45
Sig. 1.00 1.00 115

a 4 ~ ' @ 3 a o P oAA
AT NNANUIN U-10 Nﬁ'llﬂi1$1’iﬂ'li!flEEJUW]fJ‘]JﬂWWﬁQQ'I‘Llﬂ’ﬂil%buﬂlﬂﬂl%ﬂﬂ‘lﬁﬂf]ﬂuﬂﬂﬂﬁ

AMAUIANAITY
ANOVA
Heating Value (cal/g)
Sum of Squares {df Mean Square  [F Sig.
Between Groups  [2115667.975 |5 423133.595 370.870 |.000
Within Groups 54764.215 48 1140.921
Total 0170432.190  [53




AT NNANUIN U-10 (@i’t))

Heating Value (cal/g)

Subset for alpha = 0.05
Moisture (%) [N 1 2 3 4
30.0 0 3819.38
25.0 9 4111.00
20.0 0 4205.96
15.0 0 4362.09
10.0 9 4366.02
5.0 0 4369.10
Sig. 1.00 1.00 1.00 .682






