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Table 1- Quantitative parameters for two Systems energycane (A) and Sugarcane (B)
Quantitative parameters

EC(A) SC(B)

(o8 slayial,b)
Forward speed (km.h™).C,
o 2.96 5.75
(ot o p)
Fuel consumption (Lit.h™).C,
s . 46.08 50.02
(g b pan)
Motor torque (%).Cs 1,09 28,35
(1555 13i5) . ' '
Effective capacity (ha.h™).C
apacity (al).Ce o35 e
(550 cad)b) .
Throughput (Mg.h™).C
ghput (Mg:n7).Cs 3031 895
(29 &)
Harvester power (kW).Cg
s . . 208.54  230.7
(eutlsy oetle los)
Yield (Mg.ha®).C,
96 144.83
(35es)
Base cutter (Mj.mg™).C
T (M1mg”).Co 148 061
(o i)
Chopper (Mj.mg™).Cq
. 1.42 0.3
(0535)
Elevator (Mj.h™).C1o
0.4 0.18
(»YY)

(B) S adgs ham b iy g (A) 51 a5 B b s i 93 sl (&S (sloyial =2 Jgaa
Table 2- Qualitative parameters for two Systems energycane (A) and Sugarcane (B)
Qualitative parameters
(85 glayielyb) EC(A) sC@)
Average stem diameter at cutting height (mm).C1

(005 i o 1 5 5] o 29
Average stem height (m).C2
(6 15 55 2620
Average stem count in a row (steam.m™).C3
. . . 33.8 12.6
(o) 2 4Bl jlado (4Sile)
Undamaged stools (%).C4
(L L) 10.4 10.3
Partially damaged stools (%).C5
i - 43.7 65.9
(o3l (g3 b5 dBluv)
Severely damaged stools (%).C6
P 45.9 23.8
(o3l s &y dBlu)
Average stubble height (mm).C7 143 20.8
(LHS 9 o8 il (xS3lis) , .
Average bulk density of harvested biomass (kg.m™).C8
. . & 143.8 349.4
(rlege dlge 8l ogasce p > (1Sile)
Average moisture content (%).C9 58.4 20
(agh) o> (xSike) '
Average yield (dry matter basis) (Mg.ha™).C10
ge yield (dry ) (Mg.ha™) 30.9 435

(<55 ole (ploly) >,SLoe xSk
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Table 3- Pij matrix for the two Systems energycane (A) and Sugarcane (B)

Pij A B Lnpij (EC) Lnpij (SC)
Forward speed (km.h™).C,
L. 0.339839265 0.660160735 -1.079 -0.4152719
(Borin copm)
Fuel consumption (Lit.h™).C,
. 0.52049948 0.47950052  -0.652966391 -0.7350103
(b9 Bpas)
Motor torque (%).C3
. e 0.475709315 0.524290685 -0.742948295 -0.645709
(1555 s9liS)
Effective capacity (ha.h™).C,
e 0.344086022 0.655913978 -1.06686359 -0.4217256
(30 cud)b)
Throughput (Mg.h™).Cs
. 0.252983891 0.747016109 -1.374429464 -0.2916685
(295 )
Harvester power (kW).Cs
" . . 0.525225389 0.474774611 -0.643927796 -0.7449151
(eedlsy oeile )
Yield (Mg.ha).C,
(5,5Lec) 0.398621434 0.601378566 -0.919743099 -0.5085306
Base cutter (Mj.mg™?).Cg
PR 0.291866029 0.708133971 -1.231460388 -0.345122
(Loy 425)
Chopper (Mj.mg™).Cq
(53,3) 0.174418605 0.825581395 -1.746297095 -0.1916674
Elevator (Mj.h™%).Cyo
(V) 0.310344828 0.689655172 -1.170071253 -0.3715636

(B) s adgs Bam L il g (A) (6531 g oan b el p tannngd (sl Jgl o5 )3 Slsloe plosl =4 Jgu
Table 4- At the first step calculation for the two Systems energycane (A) and Sugarcane (B)

Pij*Inpij total Ej Dj Wj
-0.36668656 -0.2741462 -0.64083279 0.924526293 0.07547370 0.08090251
-0.33986866 -0.3524378 -0.69230648 0.998787136 0.00121286 0.00130010
-0.35342742 -0.3385392 -0.69196664 0.998296842 0.00170315 0.00182566
-0.36709284 -0.2766157 -0.64370858 0.928675181 0.07132481 0.07645520
-0.34770851 -0.2178810 -0.56558960 0.815973316 0.18402668 0.19726369
-0.33820722 -0.3536667  -0.691874  0.998163188 0.00183681 0.00196893
-0.36662931 -0.3058194 -0.67244874 0.970138471 0.02986152 0.03200946
-0.35942145 -0.2443925 -0.60381405 0.871119535 0.12888046 0.13815081
-0.30458670 -0.1582370 -0.46282375 0.667713541 0.33228645 0.35618777
-0.36312556 -0.2562507 -0.61937629 0.893571102 0.10642889 0.11408431

0.93303539 1
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Table 5- nj matrix for the two Systems energycane (A) and Sugarcane (B)

Nij

Forward speed (km.h™).C,
(Borim o pw)

Fuel consumption (Lit.h™).C,

(cSgw B pan)
Motor torque (%).Cs
(1555 sgis)

Effective capacity (ha.h™).C,

(50 b))
Throughput (Mg.h™).Cs
(295 &)
Harvester power (kW).Cs
(eadly oedle olgs)
Yield (Mg.ha).C;
(5,5des)

Base cutter (Mj.mg™?).Cg
(oy 429)
Chopper (Mj.mg™).Co
(&525)
Elevator (Mj.h™).Cyo
(»Y0)

A B
0.514782609 1
0.078768493 0
0.907338864 1
0.524590164 1
0.338659218 1
0.903944517 1
0.662846095 1

0 0.587837838

0 0.788732394

0 0.55

0.8 -
0.7 A
0.6 -
¥ 0.5 -
%04 A

‘150.3 7

0.2 A

Combine ratio

0 quantitative parameters

O qualitative parameters

A

(B) 55 sy cham b iy 5 (A) (5551 Wy i b cudby sl sl (S 5 o8 sloyially bl = 1SS
Fig. 1. Evaluation of qualitative and quantitative parameters Energycane (A) and Sugarcane (B) systems
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Table 6- The calculated combined ratio for quantitative
parameters Energycane (A) and Sugarcane (B) systems
Systems Combined ratio
A 0.17164897
B 0.801793114

slo el (slp o dslone (S 5 colps (i =7 Jg
bbby g (A) 50 Mg Gaa b cuild yy (sl (25

(B) s 1)y bam
Table 7- The calculated combined ratio for qualitative
parameters Energycane (A) and Sugarcane (B) systems
Systems Combined ratio
A 0.786843919
B 0.387377486
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Introduction

Sugarcane is an important plant in the world that cultivate for the production of sugar and energy.
For this purpose, evaluation of Sugarcane (SC) and Energycane (EC) methods is necessary. Energy is
vital for economic and social development and the demand for it is rising. The international
community look toward alternative to fossil fuels is the aim of using liquid fuel derived from
agricultural resources. According to calculations, about 47% from renewable energy sources in Brazil
comes from sugarcane so as, the country is known the second largest source of renewable energy.
Sugarcane in Brazil provides about 17.5% of primary energy sources. Material such as bagasse and
ethanol are derived from sugarcane that provide 4.2% and 11.2 % consumed energy, respectively . In
developing countries, the use of this product increase in order to achieve self-sufficiency in the
production of starch and sugar and thus independence in bioethanol production. Evaluation of energy
consumption in manufacturing systems, show the measurement method of yield conversion to the
amount of energy. Many of products of Sugarcane have ability to produce bioenergy. Many materials
obtain from sugarcane such as, cellulosic ethanol, biofuels and other chemical materials. Hence,
Energycane is introduced as a new method of sugarcane harvesting. But, one of the problems of this
method is high cost and high energy consumption of harvester. So that the total cost of Energycane
method is 38.4 percent of production total costs, whereas, this cost, in Sugarcane method is 5.32
percent of production total costs.

In a study that was conducted by Matanker et al (2014) with title “Power requirements and field
performance in harvesting EC and SC”, the power requirements of some components of sugarcane
harvester and its field capacity, in Sugarcane and Energycane methods were examined. The consumed
power by basecutter, elevator and chopper was measured in terms of Mega grams per hour (Mg.h'")

Chopper energy consumption in Energycane method was 1.65 KJ more than Sugarcane method.
The quantitative parameters including forward speed (km.h?), field capacity (ha.h™), the field
performance (Mg.ha™) and reed output (Mg.h™) were also measured. Finally, statistical comparison
was conducted between the two methods. The aim of this study is to provide Simple Additive
Weighting (SAW) method using the calculated parameters by the Matanker et al. This method
provides decision-making ability for a manager.

Materials and Methods

In this study, quantitative parameters including fuel consumption (Lit.ha™), harvester power (KW),
efficiency of engine torque (%), energy of used hydraulic oil in basecutter, chopper and elevator
(Mj.Mg™), forward speed (km.h™), field capacity (ha.h™), the field performance (Mg.ha™) and reed
output (Mg.h™ ) and qualitative parameters including the mean of average diameter of the stem (mm),
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stem height (m), number of stems on the meter (m™), the percentage of cut stems and intact, cut stems

and partially damaged and strongly damaged stems. The average height of straw and the stubble (mm),

average of bulk density (kg.m?®), the average of moisture content, average of dry matter (biomass),

(Mg.ha™) were measured. Data analysis was conducted with Simple Additive Weighting (SAW)

method. Tables 1 and 2 in terms of qualitative and quantitative parameters for the two methods of A

and B, to form of rij matrix and based on measured criteria (C) have arranged, respectively.
Conclusions

Choosing the appropriate method for sugarcane harvesting should be according to the purpose of
harvesting. Energycane method has high energy consumption that it increases the operational costs.
On the other hand, the quality of the obtained biomass from it is better, but Sugarcane method has high
energy efficiency. But in terms of quality, the plant is not in good condition. For this reason, it is
necessary, aim of harvesting and its type, be specified before crop planting.

Keywords: Energy, Harvesting, Simple additive weights, Sugarcane






