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Effect of Number of Blade and Cutting speed on the Performance of Cane Leaf Chopping Unit
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Abstract

The objective of this study was to evaluate the effect of number of blade and blade cutting speed on the
performance of a sugarcane leaf chopping unit for fuel production. The chopping unit consisted of a feeder,
cutter-head, outlet port, power drive unit and main frame. Three levels of number of blade; 2 3 and 4 blades and
four levels of blade cutting speed; 500 600 700 and 800 rpm (5.23 6.28 7.33 Way 8.37 m/s) were studied. The
Khon Kaen Il variety of sugarcane leaf with an average moisture content of 7.48 % (wet basis) was used. The
feed rate of 260 kg/h was used. The performance indicators used for the evaluation were working capacity,
percentage weight of chopped leaves and length of chopped leaves. The results indicated that the cutting speed
in the range of 500 to 800 rpm should be recommended. The highest working capacity, highest percentage
weight of chopped leaves were 232 kg/h and 88.9 % with 3 blades and cutting speed of 800 rom and average
length of chopped leaves was 2.1 cm. The results affected of blade number indicated that length of chopped
leaves was decreased with number of blade increased.
Keywords: Sugarcane leaf, biomass, chopping

AN

ouifhuiafitanudfydusdu seslan Mlandiuiiuiesesnnndy 28.2 §uanimed fuardn
#aandn 1,913 ausuluil 2009 (FAO, 2010) @qmmumiué’@ﬁmeﬁwm@’l,uﬂizmﬂiwaLﬂufqmmumiuLm:rm'aﬁ'w
uﬁﬁﬁmwéﬁﬁmmdLﬂiwﬁﬁwmﬂi:mﬂ’aihwﬁﬁllﬁmmﬁ’]ﬁmwwmLﬂiwﬂﬁwmﬂi:mﬁ mmimm@@ﬂi’i’]mmﬂu
81U 2 2ealansesanuda iseldididssnalazszann 73,000 funm (@ineunasegianisinens, 2553)

! ANATTNRAINIININGAT ATUYAAINITHANARNS UNINLNALTBULNY BB 40002

1Department of Agricultural Engineering, Faculty of Engineering, Khon Kaen University, Khon Kaen, 40002
2AUTIRB LA U NANUNALNY NMNANENFETBULNU 1LY 40002

“Center for Alternative Energy Research and Development, Khon Kaen University, Khon Kaen 40002
*guduinnssumalulad ndanisifiuifes 411INuANENITHNIINIANANSN NN 10400

3Posthan/es't Technology Innovation Center, Commis§ion on Higher Education, Bangkok 10400
*AuALLATEIANINAINHATUAYANYINTUAINNFUNED NUIINEIALTEULMY TBLLNYL 40002

4Agmcultura\ Machinery and Postharvest Technology Center, Khon Kaen University, Khon Kaen 40002



410 HATBIAIUIL T7 47 a1TuRt 3 (WiAw) FueNeu-FU91AN 2559 9. MEAARTINEAT

TunsruaunsnanvesgramnIsudesuazimanefaqiusudesgnlfidudemasivenanndsanunandy
AmFunszuauNINAnAaNen100%  deuluuazaesdesiuawdasiiiauunuimizlgnidiainafivineades
lunazeandasdunns 17 a7 aunrasn llfludemasdusunannseua i lslszunns 4,105 wnedmel (nau
WELIWANLMAUNULATeLEN WAL, 2551) Nt luuaraendasliiudainaslunsnaanasanusariunisdu
anvuaLaziin AN LU sansen1stn lUidum@emas  EHeRInIRI ALY AN UL BT NASE NG
salsc@nsnmnisunindaamdaledn  (asgns,  2538)  mslunazaeadesnnldiiuumsandseuaiiusies
AtetsAnldanalun1sdafiu sausanuazauds atnslsfianuwiniinisnsesanaunasiaTesilairsasanslunisuisgifan
waaann ligesiiainATnasuRelsNnrreesluLazaeadeeTaunisin sz ansnnluniamn lndueadengg
RSN azaunsndaaansuuAttugs  nnelflfinenmnuaslsaudldngauiasesaausianis i
dewas  luniseanuuuainaezesdnsdmiuulsanindonaaannlidessiasendudeyaainnisdneniadeniinasie
nMINUIasATesTsiisAsenAnenaatuiladenluasansanaunnlunazaendas  1Hun  doify  uazAnue
Py X Y @ a AN oAa o Y Ao
(2555) FAnmuarasanduluden uararudntadulasluiln ldeanssouzaasgaduluden wananiided
o Ao ° o oy M uR ¥ 1 o A o o = Xao A = o ¥ o
wanee] tadefipandrArydaladlimne 1iun ausulufin dati mefnwiidngUszasdinednmniadafuiiuam
(-3 = o/ dld 1 o/ v dl o d’l a 72 v o [ %
wazprdiiseuludnduniinasanisduanauialudeaiatihliiluademds wazldidudayadiniunisaenuuua¥
wresduantunalusesnwvanzansanisin liduidenag

ansaluazisnig
-:all k3 o v Aﬁl [~1 Aﬁl d{l o ] v [ (=3 v % Aﬁl =
nsageuildgaduludes Faudaudsrneunilaredasesduseanianandn lUeesFuLUL F9H
doutlsznay Ae oetlewdan gavidulaeiaunduiiuguanane 20 wuRwas N1 25 wuRWAT galdades 10
0msesdudan sruutienaandssniestd Tealdsiuiidudunamesifitauin 30 wrelipaunsaliuaauda
i@uim (Figure 1) Iu@@ﬁwmmmmmﬂuwuﬁ gauuny 3 anlides . NTTUdw A, JauLAY ThananuaaluTeEe

AAERAE 7 48 e fius (mmmuuﬂﬂn)

Cutter-head Feeder

Chain conveyor

Outlet-port

Figure 1 Cane leaf chopping unit
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Table 1 Working capacity, percentage weight of chopped leaf and size of chopped leaf at each number of

blade and cutting speed

Number of Cutting speed Working capacity Percentage weight of Size of chopped
blade (rpm) (kg/h) chopped leaf (%) leaf (cm)
500 203 86.3 3.7
600 216 87.6 3.6
? 700 226 88.6 3.2
800 232 85.4 2.6
500 218 85.7 34
600 224 87.2 3.2
’ 700 230 88.9 3.1
800 232 84.6 2.1
500 210 86.4 3.2
600 219 86.2 2.8
’ 700 227 77.5 2.0

800 227 71.9 1.5
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Figure 2 Relationship between cutting speed and working capacity with different number of blade
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Figure 3 Relationship between cutting speed and percentage weight of chopped leaves with different number of
blade
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