o PN ] Y N ) ¥
iyl 8 lumspaaunademauioninnidennday

A Feasibility Study to Fabricate the Green Fuel Rods from Banana Peel
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Abstract

Phitsanulok Province has a lot of banana processing can cause problems of disposal of waste
banana peel. This research aims fo study and develop Green Fuel Rods from fresh banana peel and dried
banana peel for a used replacement charcoal and LPG. Bring fresh banana and dried banana peel to cold
compression process and have cylindrical shape. The average diameler of 5 cm and 3.6 em average height
of 7 types: fresh banana peel briquetie and the dried banana peel, cassava and waler mixed in the ratio of
4:1:2, 4:1:2.5,4:1:3. , 4:1.5:2.5, 4:2.5:2.5 and 4:2:2.5 by volume. To find the comparison testing of
heating value from the combusion. And find the comparison testing duration in boiling water of the green
Fuel Rods from banana peel and charcoal. As well as .price per kilogram and and heating value per that

fuel cost.

The experimental result showed that The heating value from the combusion of the green Fuel
Rads from banana peel at different ratios were close to each other. Which is lower than the charcoal but in
a satisfactory level. The duration in boiling water of the green Fuel Rods from banana peel and charcoal
are almosi the same but green fuel from banana peel becomes ash faster than charcoal In addition, green
Fuel Rods from banana peel ratios were the cost of heating fuel than LPG, except only the ratio 4:2.5:2.5,
so it is possibility to produce green fuel from banana peel by cold compression process. To heat in the

process of drying bananas Substitution of LPG. Rather than leaving the wasle cause pollution.
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IMASFIUUR)
Biin Sasdaudatemlszmy | el | % aanidu % AN
wifenndamts : uifeiu ni) wnsgiuidlon | wnsgimua
nlaenndipdnaa - 1 43.75 7718
2 46.67 87.50
3 42.50 7391
4 43.21 76.09
5 42,35 73.47
6 44.44 £0.00
7 45.92 84.91
8 45.26 9269
9 43.53 77.08
10 38.82 63.46
may 43.65 7760
nlaenndaanvia 4:1:2 1 46.67 87.50
2 46.09 85.48
3 45.22 82.54
4 46.09 85.48
5 45.45 83.33
6 45.45 83.33
7 46.90 83.33
8 45.45 83.33
9 46.36 86.44
10 46.36 86.44
Y 46.01 85.22
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110 Fasrawiaiemnlsza afafi | % nnwiy % AT
waenndauinte : uilashu i) masgwilan | snasgrunds

nfaenndwuia 4:1:2.5 1 46.67 87.5
2 46.30 86.21

3 46.36 86.44

4 4545 83.33

5 45.71 84.21

6 45.79 84.48

7 4545 83.33

8 47.57 90.74

9 47.62 90.91

10 46.67 87.50

1Ay 46.36 86.47

nlaenndeuks 4:1:3 | 48.57 94.44
2 49.07 96.36

3 47.27 89.66

4 4545 83.33

5 47.62 90.91

6 49.53 98.15

7 46.36 86.44

8 48.54 94,34

9 47.62 90.91

10 46.67 87.5

Y 47.67 91.20
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¥iin sandnaienszea afan | % nowity % AN
denndronta : wileifu i) wasgwuitlen | nesgrua

nlaenndiousia 4:1.5:2.5 1 46.67 87.5
2 47.57 90.74

3 45.7] 84.21

4 46.23 85.96

5 45.79 84.48

6 47.57 - 90.74

7 46.67 87.5

8 46.67 87.5

9 48.57 94.44

10 45.79 84.48

i 46.72 87.76

nJasnndinuds 4:2:2.5 1 46.67 87.50
) 47.12 89.09

3 45.71 84.21

4 46.23 85.96

5 45.79 84.48

6 49.04 96.23

7 46.67 87.50

8 46.67 87.50

9 47.62 90.91

10 46.73 87.72

mﬁ;u 46,82 88.11
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aTe Sananagomlszam afafi | % naniu % AU
@ienndanta ; uladtu i) wnsgwitlon | snasgiuda

wldenndons 4:2.5:2.5 1 45.71 87.21
2 48.04 92.45

3 47.12 89.09

4 47.12 89.09

5 47.57 90.74

6 48.54 94.34

7 48.04 92.45

8 46.60 87.27

9 45.37 83.05

10 4571 84.21

i 46.98 88.69
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T sandmiatemlszan afaii ANURUUUY (kg/m3)
@lAanndaenis : nlati :3in)
waeantuan - 1 7,957.73
2 8,987.55
3 8,134.57
4 8,613.07
5 8,665.08
6 3,841.92
7 9,372.44
8 10,345.05
9 9,549.27
10 10,345.05
ini 9,081.17
nlaenndemts 4:1:2 1 905.41
2 853.41
3 916.73
4 853.41
5 848.82
6 848.82
7 848.82
8 825.88
9 790.75
10 834.68
l.ﬂid;ﬂ 852.67




¥R sand i adeuszan aven AWM (kg/m3)
(laennd o : uilaiv :151)

nlaenndaouda 4:1:2.5 1 838.84
5 820.53

3 812.12

4 804.15

s 829.42

6 843.97

7 898.76

8 763.94

9 757.06

10 792.24

wAv 816.10

wlaenndipuds 4:1:3 1 743.29
2 778.09

3 843.97

4 825.88

5 757.06

6 723.73

7 812.12

8 710.33

9 800.32

10 792.24

iAo 778.70
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1A Fandudadeinlszan Ay ANUVHILNUY (kg/m3)
afdenndaoudis : uilsihu by

inaenndanuta 4:1.5:2.5 1 792.24
2 808.38

3 806.38

4 784.59

5 777.34

6 763.94

7 750.54

8 770.82

9 785.77

10 820.53

mau 786.10

wlaenndipuia 4:2:2.5 1 770.82
2 823.86

3 763.94

4 763.94

5 843.97

6 749.79

7 814.87

8 792.24

9 757.06

10 806.38

iy 788.69
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a1 ua u el szau

T ANUHUMUH (kg/m3)
@laenadauts : il i)

naenndaouna 4:2.5:2.5 1 806.38
2 749.79

k) 823.86

4 800.32

5 763.94

6 793.90

7 710.33

8 800.32

9 834.68

10 306.38

lﬂa‘lﬂ 788.99

51



52

= v v . 4 A & v ' u
A1 3 HaMsnaaauAIANHIBY (Heating Value) veaemaudeonilaennalouazerly

¥Ha Fasidmiaeinlszan a¥ei AINNNION AmANNIeu
(aenndasutia : ulaiu :151) (kCal/kg) (kJ/kg)
waenndian - ! 3,991.73 16,725.35
2 4,018.57 16,837.81
3 4,070.36 17,054.81
4 4,046.85 16,956.30
5 4,071.23 17,058.45
1A 4,039.75 16,926.54
nlaenndaous 4:1:2 | 3,727.65 15,618.85
2 3,714.43 15,563.46
3 3,755.46 15,735.38
4 3,776.57 15,823.83
5 3,862.08 16,182.12
A0 3,767.24 15,784.73
nlaennd o 4:1:2.5 1 4,105.58 17,202.38
2 4,117.57 17,252.62
3 4,132.77 17,316.31
17,714.73
4 4,2217.86
17,440.50
5 4,162.41
Ay 4,149.24 17,385.31
nlaennd o 4:1:3 1 4,201.23 17,603.15
2 4,188.54 17,549.98
3 4,193.58 17,571.10
4 4,201.98 17,606.30
5 4,221.14 17,686.58
ma 4,201.29 17,603.42
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¥iin Sanduiaiensza Asan mMANUToU manuiou
(laenndaeutia - uffsai :151) (kCal/kg) (k)/kg)
nJaenndabi 4:1.5:2.5 1 4,021.60 16,850.50
2 4,064.72 17,031.18
3 4,149.13 17,384.85
4 4,203.22 17,611.49
5 4.210.67 17,642.71
WAy 4,129.87 17,304.15
alaennd it 4:2:2.5 I 4,054.70 16,989.19
2 4,012.50 16,812.38
3 4,039.53 16,925.63
4 4,063.58 17,026.40
5 4,079.89 17,094.74
i 4,050.04 16,969.67
nJaennduuds 4:2.5:2.5 1 4,112.58 17,231.71
5 411544 17,243.69
3 4,073.12 17,066.37
17,231.12
4 4,112.44
17,283.25
5 4,124.88
1nin 4,107.69 17,211.23
NI - 1 7,547.33 31,623.31
2 7,599.62 31,842.41
3 7,696.59 32,248.71
4 7,507.22 31,455.25
5 7,502.34 31,434.80
wiu 7,570.62 31,720.90
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o v o ~ A & oa & v 1 3
MINN 4 Hﬁﬂ]‘i‘nﬂﬁi’)'ﬂizﬂznﬁ'lﬂ]iﬂuu]uﬂgqmﬂgu‘“ﬂﬂlﬂﬂlwaqHlﬂ'“nnlﬂaﬁﬂnﬁ’)ﬂua$ﬂ1u‘lu

1Hin Sasdndasemlszany nalumsilshinion
@lfonndau / uflaiis A (min)
nlaenndudnan - 8
nlfenndomia 4172 20
4/112.5 18
ans 16
4/1.5/2.5 16
412/2.5 18
412.5/2.5 16
avelsl 4 12
mait 5 wamsnfisudisumarndeudonimdpoestomas
BHA Sandaniuiomlszan | menwden | nimaemas | manudoudesim
@Aenndaods : udlafu ahy (kJ/kg) (11kg) (ki)
nldenndiudnan - 16,926.55 - -
nldenndons 4172 15,784.73 3.49 4,529.04
411125 17,385.31 3.09 5,625.82
4173 17,603.42 2.83 6,216.84
4/1.5/2.5 17,304.15 4.46 3,882.15
412/2.5 16,969.67 5.70 2,976.74
4/2.5/2.5 17,211.23 6.86 2,510.63
ol - 31,720.90 13 2,440.07
uNaIn - 50,220.00 18 2,790.00
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20 119 25 U 30 W

1 »
U7 3 Mvnaasdnvazlad Idvoaomds (Gasidau 4:1:3)

20 W 25 UM 30 Ui

Y ¥
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20 W 25 U 30 U
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11 5 pmuaasdnuzilad Tveudemas Gasidau 4:2:2.5)

20 YN 25 UM 30 U
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