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A Study on the Cutting Power of Napier Harvesters
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ABSTRACT

Purpose of this study was to obtain the power requii‘ements for
the harvesting of Napier grass in Taiwan. Three positions such as
the normal default, right and left offsets, and three types of feeding
such as the continuons double-cluster, loose and dense single-
clusters were under experiments to understand how they affect
the consumption of power.

To further understand the distribution of the power within
individual sections, the study also includes a torque check on



the rotary cutters and the power for the whole mechanisms,
accompanied by the positions and types of feeding mentioned.

The results of cutter indicate that
throughout the harvest process, only less than 1 kw of power is

experiments on the

needed for the cutting operation. with the total power consumption
of about 23 kw found during the tests, the cutting power was only
a small amount, or less than 5% o

For the feeding in continuous or doule-cluster ways, the feed
rates was found very significant in affecting the total power
demand and thus was the only factor to construct an optimum
prediction model. For loose and dense arrangements in single-
cluster feeding, the most significant factor for the power model
was then changed to the diameter of plants.

As a result, the feed rates, or consequently the field operating
speeds, become the most significant factors in predicting the power
consumption of a Napier harvester.

As to the different feeding positions during test, it was found
that the normal default one reguired less power and caused less
losses on the filed. Other positions such as the left and right offsets
will both produce inverse results under similar conditions.
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1.76 74.14 79 12,63  19.80
3.01 82.39 81 14.43  22.88
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RAER 23.1 28.3  40.7 2.57  87.29 85 17.57  17.16
2.36 70.55 86 13.58  16.20
2.90 66.03 73 14.89  25.84
L 5.51 72.80 81 16.25  26.40
qfv’,) ] /" 4,57 77.92 79 14.20  24.20
* yd 1.20 59.33 78 11.79  16.72
. yd 2.21 63.34 80 13.06  18.92
. e / 2.94  71.15 76  13.70  15.40
= // ] 2.55 61.50 84 11.33  20.24
" Vs /h/./'f/*/"/( 477 86.28 82  14.03  25.52
e
S
s /;//V’/ FESY 0 Y (kW)=10.993+2.740x (i
u7 BEEXEK » kg/s)
N R2=0.6873
e 1 2 3 ¢ 5 & 7 ] 9 10 U 2 9 U B (q/‘tﬁ)
B
E+= ESGERTR  FRERTETED g ]
N2 o .

RS F .
= = oE . : .:
o ]
d , .
[/} SRR BTN S G A B SR NS U AR
¢ 2 4 6 8 10
ERRx
(kg/sec)
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BMOBER 30 cmx17cm o H2EMLL LikrifE
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REAWMEEERSHE o AE0 e Tk
REFEETERZEMREE - £iTHZ % HAR
R ERERVIFE-BHEROIB N2 EBEBE
o (RFELIBL# 2 SABReh » HAET A L3 - DB
HAEFBZARERIRTFR

#t -  EHEERERRERTZBHNIER

ERBER MERE kX EEEE 0 & N
(Kg/®) % BEf(mm) (kw)
2.43 75.54 82 18.60 26.40
2.17 84.46 75 13.80 24.20
2.25 88.43 80 12,18 21.56
2.42 71.89 79 11.92 20.68
5.53 86.01 83 15.47 25.52
0.76 83.21 79 9.86 17.16
1.22 57.70 76 10.63 19.80
2.26 74.63 75 12.53 22.88
3.08 67.62 78 13.08 24.20
3.29 69.56 79 12.22 20.68
1.37 74.00 76 13.61 23.76
2.43 80.36 77 13.93 26.40
2,31 70.93 79 11,73 22,00
2.53 60.94 79 11.58 21.12
4,89 80.84 75 13.48 24.20
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FEE Y (kW)=8.778+1.073x (EH
ER > mm)

R2®=0.7252
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FEET Y (KW)=5.140+1.408x (FF
E® s mm)

R®=0.8230
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Fr— - TNARREEATHEER THEZB D -

HEER W o kKW
BEEE 10 mm 12mm 14 mm
B i} 19.5 21.7 23.8
# il 19.2 22.0 24.9
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F+ s REER AR ZBRERR
ERAX MiRE(keg) BREQ HHA%)

LEBEREN  6.36 83.97 1.3

2EMFEEN  6.12  144.53 2.3

SEMEAER 5.96  682.63 10.3

AR 6.61 40.23 0.6

S.EEMEES  5.61 57.70 1.0

6.EEEEER  5.15 72.36 1.4
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