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Abstract

The purpose of this study was to design and develop a Sugarcane Leaf Stripper and Trash Incorporator to
facilitate labor in harvesting and alleviate the effects of sugarcane burning on the sugarcane field and improve soil
fertility. No equipment can simultaneously perform both processes of leaf stripping and trash incorporation. This

research aimed to design equipment capable of performing both processes by applying the hydrostatic power
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transmission to the Sugarcane Leaf Stripper and the mechanical power transmission to the spiral-notched disc
tillage unit. It was tested with the LK 92-11 sugarcane cultivar at 10 months of age in Pibulmangsahan district, Ubon
Ratchathani province. The experiments were conducted in loam soil with a moisture content of 14.46% (db), 1.89
g cm” dry bulk density, 1.96 MPa cone penetration resistance at two forward speeds (1.95 and 2.45 km h?), three
gang angles (36°, 40° and 44°), two disk revolution speeds (150 and 180 rpm), a constant tillage depth of 25 mm
and a fixed roller speed of 800 rpm. The optimum operating parameters were evaluated using a weighted arithmetic
mean method based on user satisfaction and perceived importance. These values were then used to calculate
the user satisfaction index, with the highest value of 3.837, corresponding to a forward speed of 1.95 km h™, a gang
angle of 36° and a disc speed of 150 rpm. The experimental results showed that the machine required 10.12 kW
of total power, achieved a stripping efficiency of 83.16%, a trash covering efficiency of 92.4%, and a theoretical
field capacity of 2.3 rai h™.

Keywords: Sugarcane, Sugarcane Leaf Stripper, Trash Incorporator
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Figure 1 The isometric drawing of a Sugarcane Leaf

Stripper and Trash Incorporator.
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Figure 2 The prototype of a Sugarcane Leaf Stripper and

Trash Incorporator.
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Figure 3 The schematic diagram of hydraulic system for
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installing on a Sugarcane Leaf Stripper and Trash

Incorporator.
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Figure 4 the controlling of the revolution for a stripping

roller on the electrical control panel.
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Table 1. The factors for testing is shown by the

treatments
Treatments Forward gangangle  Revolution
speed (Degree) of the
(km/h) spiral-
notched
disk
(rev/min)
1 Lowl 36 150
2 Lowl 40 150
3 Lowl a4 150
a4 Lowl 36 180
5 Lowl 40 180
6 Lowl a4 180
7 Low2 36 150
8 Low2 40 150
9 Low2 a4 150
10 Low2 36 180
11 Low2 40 180
12 Low2 a4 180

Note: The treatments is done 3 repetitions.
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Hettiarachi, (1997)

312 fiaeiwargiaeniad (P.T.0. power)
Hurdiliduindounemeslenseanieardudosuas
maauludnsifionyunsiunaviandos fansdaiuna
soUnIMyUiHL1la 150 wag 180 rpm AnmLEa 2.45
km h gunsaifedldmdsiimasuneidsgeniniaamia
1.95 km h' nsdlisounsninesindeuiidiernuiia 245 km
h Wsuidisuiuaranda 1.95 km h drddasiimans g
Sfsazguniaianslunazwiiunaviandesasiiiniy
13.26 - 21.00% U@t 9.61 — 20.76% A1uA 1KY uazLilo
finnsmwaidesanyugaaulavensdumuanidudnagu
WsuNauTandesrienuLsITUNISNYY 150 Lag 180
rpm WU vunasmaladssarinliidaiimars e s
wanAsiuegsiitodfadefinnsandseudisuiiteouls
AnuInsiiumaieiu vugiigunsalanslusazwsiu
nauTandeesoyu yaatuln 44° gunsalldindaiiwan
Srureiidafiudu 10.81 - 15.43% uaz 6.99 - 14.79%
audy Wsuifisuiudeulvyugnaula 40° uazvaig
gunsalaslunasnstunaviandesdisyuynaiula 40°
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qﬂﬂm‘iﬁﬁﬁwé’qﬁmeé’mwﬁwé’qLﬁwﬁu 9.21 - 12.00% uay
8.32 - 11.23% suddu Wisuifisuiudeulumynaul
36° (Figure 6b) Sniamanisnageuduandliiiuiinisla
wruwdnnauAufinuiiiseunissumiaanla 150 uag
180 rpm UStnaun1sldmastuiimansnnemdunndieiu
athaiifeddy wavdonndeosiu ASANR wazAuy (2561)
ez Hoki et al., (1988)

3.1.3 masanuwirzluniswsiunavlvdes (Specific
Power)

ﬁu’dﬂizﬁmmL%ﬁ@ﬂﬂ’]imuﬁmuﬁnﬂa 150 way 180
rpm 7iran$a 2.45 km h' gunsaifedddmasdunnglunis
wsrunavludesganinfiaaiuiia 1.95 km h' nsdlsa
usnimesladeuidieninuia 2.45 km hlWisuifiguiy
A5 1.95 km ' Aridsdnizaazaunsalnsiunay
fandouazifintu 3.70 - 22.33% uay 10.00 - 26.81%
puddy uaziiofinnsansaiiiosanyugnaulodansd
mruauludnsuyunsiunauiandesdieninusisounis
visu 150 wag 180 rpm nuin vauzfigunsainsaunauian
sousauugnaula 44° aunsalldidedmglunisnsiu
navludesanas 19.75 - 34.52% wag 17.00 - 32.73%
mwddu Wisuifsududouluyuyaaula 40° wazwaed
gunsainsiunaviandesnisyuynaula 40° gunsaild
masdglunisnsiunavludesanas 6.19 - 11.50%
uag 17.95 - 19.86% audiu Wisuiisuiuieulusmuyn
a1ula 36° (Fieure 60) A& TwanSuresgadl
yumanaidegunsninsiunautandossesuynaulodil
1Ny aurmnanUTinesiulunmsunaudstude
gunsaflonsuudeyugaalaiiadu arandasoumyu
yoan1uaulaitindwazauiiinisiAunisuessa
usnnosiiIninardmaliuiinesAuseseunisloves
ulofiunamnndadamarilieidsdume inarsiuae
fdsanas wazaenndeaitu A3ANA Lavany (2560)

314 3.1.4 Araeiinainaslansadn (Motor hydraulic
power)

\Huidsiildduindeugniansludos nsdlsounsnines
\ADURIeA1IEY 2.45 km h T lWsuLisuiuALL
1.95 km h'! eridsiuewmeslensednvurgunsaimludes
aziiintuiade 36.00% nussfiuludesiiiiudy e
anuiinsiunisessowsnmefiiutuainaisgivan
(Wimadluden) fidnunuinagniaduifiniy

3.1.5 1184594 (Total power)
Junaswesiidmeaindumaefiimaisiuieiigs via
a < 4:4' 4:4'

nsdlaudaseunisvyunaiuaiula 150 uag 180 rpm 9

A1UL57 2,85 km h 9508 d9naase 1.95 km
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hinsdlsounsninasindaufidtoninunis 245 kmh'
Wisuiflsufiuaanuda 1.95 km h' arfidesnaziiiadu
17.86 — 23.81% Lay 15.63 — 25.40% A1U&16U LLa%Lﬁa
ﬂamzmwaLﬁaamﬂguﬁqﬂmulaﬁgqﬂszﬁmumuiué‘fﬂimu
WsunauTandesrienuL5I50UN1TNYL 150 Laz 180
rpm WU uaguIulodanarinliiidesinuansaiuy
athafituddgilefinsanuieuiieuiideuluanuidinis
Wiumadientu vazfigunsalanslusaznsiunauiandes
meyuynaula 44° Ardeaniaty 8.16 - 11.25% uay
4.32 - 10.13% MUARU LU%&JULﬁemﬁ'uﬁlaulwwqmmula
40° wazvnigunsaimslunaznsiunauiandossesuyn
9ula 40° ARSI LT Y 6.62 - 8.89% WAz 6.08 -
8.98% muddu Wisuisuiuideuluyuynaiulo 36°
(Figure 6d) 8nvisnanisnadeudwandhiifiuinnislansiy
wannavfufieuifiseunsyuniaaiula 150 wag 180
rom Usunansiiassiuuanaiuseeiltdedingy

€))
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=
o

Drawbar power (kW)
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34 39 a4

Gang angle (°)
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34 39 a4
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Figure 6 (a) Drawbar power at the conditions of 36°, 40°
and 44°
(b) P.T.O power at the conditions of 36°, 40°
and 44°
(c) Specific power at the conditions of 36°, 40°
and 44°
(d) Total power at the conditions of 36°, 40°
and 44°

3.1.6 Uszansninniswsaunaulusdse (Trash Covering
Efficiency)

fdoulvguynanula 36° UszAndamniswsiunauian
goglulsoglutiesening 92.41 - 96.85% dmunsalyuyn
31ula 40° UszAnSamnisnsiunaviandeslulseglugae
$¥W319 9382 - 94.31% warfideulvyuyaaiula ag°
UsgdAnsamnisnsiunaviagdesluliedlugiesening
94.16 - 94.88% (Figure 7a) lagUsz@n5AInA1TNIIUNAY
Tudeeiialifia 100% annsinainniseeniuuniuale
F1u3u 3 Tu WilanauTandesseninssesugndesrinliiuwg
nswannavludeslifawundosne uananiasdnd way
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ARY (2560) Na1dn Ysgansamnisnsiunavludestee
171 90% agliauisavssmdayminisananuveslnluls
dou Mufuuszavsammansiunauludesaisgandt 90%
laenNNITUTTRAININATY 90%

317 Uszansaiwnisariludes (Stripping of
Sugarcane Leaf Efficiency)
Annusudaduvesnisindeuilunfsvesgniansly
05ms’ ﬁﬂmnmimummgﬂﬁmﬂumuaﬁu Auadly
n1sandlu 2.5 m ausaseunisvyuvesgniasludey
800 rpm Usgdnsamnisansludeslulsegludissening
82.25 - 84.65% LHpsnluuinasenddosdiiinnugaiu
2.8 m (Wimailuuszana 15 - 20%) laildgniadesansasn
uAANEz AL Eane LS uALgNAR (Figure 7b) Lay
NNITNAFOU WU UINNTT 80% UIRUALLTIARDRE LA
dzann lagynnIsuIsiaIuInNndl 80%

3.1.8 UszAnSamnisiaIuvesnessnsidangu]
(Theoretical field capacity)

Jusgiuanuiivessaunsnined eldanuiaen
unsnmed 1.95 km h wuin fdasnnsiulaadnesuays
Anduvandamaliinnudivessaunsninesanaaiesain
msauloavesdeunsameidnlngiinanuswinuvesiud
ﬂix‘v‘hGiaﬁqmvl,aﬁﬁhmmdwLLqu”nuﬁuaaﬁuﬁé'aLmimma% uay
deldmnudisounsnimes 245 km b wesidusinisdu
lnadiauainnisldlanuiididedu dewalianusives
sounsninefituvayhaudludesdadunse (Load)
vo3gUnIalansludesaragut1aveITaunsNnes uazdey
vndiiwnneasgnniiatestududesdaianiagdnumii
YoIsaunINAesAuean Jelddinardeniiuiiivessn
uwnsnied waglidssarednnsvihnummeuiveseios
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Figure 7 (a) Trash covering efficiency at the conditions
of 36°, 40° and 44°
(b) Stripping of sugarcane leaves efficiency at
the conditions of 36°, 40° and 44°
HANINAFBUYNNTTUITRARTLY Table 2
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Table 2. Results of testing Drawbar power, P.T.O power, Total power, Specific Power, Motor hydraulic power, Trash

Covering Efficiency, Stripping of Sugarcane Leaf Efficiency and Theoretical field capacity.

Treat Drawba P.T.O. Total Specific Motor Trash Stripping of Theoretical
ment r powe  power Power hydraulic Covering Sugarcane field
power r (kw) (KW-m) power Efficiency Leaf capacity
(kw) (kw) (kw) (%) Efficiency (rai h'™)
(%)
1 3.12 7.00 10.12 1.03 2.68 92.41 83.16 2.34
2 3.18 7.84 11.02 0.97 272 93.82 82.25 2.32
3 3.21 9.05 12.26 0.81 2.87 94.16 83.57 2.31
a4 3.48 7.66 11.14 1.38 2.77 96.48 84.62 2.35
5 3.51 8.52 12.14 1.17 292 93.95 82.68 2.34
6 3.59 9.78 13.37 1.00 2.94 94.72 84.61 2.34
7 4.06 8.47 12.53 1.26 3.66 95.66 83.73 2.81
8 4.11 9.25 13.36 1.13 3.85 94.25 84.52 2.82
9 4.20 10.25 14.45 0.84 3.98 94.28 83.13 2.80
10 a.72 9.25 13.97 1.75 3.64 96.85 82.77 2.82
11 4.80 10.02 14.82 1.46 3.87 94.31 84.65 2.83
12 a.74 10.72 15.46 1.10 3.99 94.88 84.11 2.83

Note: The results of the experiment are an average of 3 replicates.

3.2 wansdesenageuiluiizay (optimum) 113y
nsanlukaswraunavludoelneinTosarslunio
wsaunavlugey

FEAUAMUAIAYVDINANITNAADU LAZTTAUAIIUNS
welaveananisnadaunanun 4a1 Usznausie

Usgandammnisnsiunavluesy Yszansninlunisanslu

S0 fdisu sednsnisldintudomnas wazdnsinis

MU e]] 1ngseauANUEIAYIDINANITNAFEUIY

5 umaaeunouLUuasUALAENEINTNAGDULABIRY

AmaaoulasinnnudAyiSosdrdugege-ian dmnsunis

arsluneunsiunavludey d@rusyauauianelaveua

Mavedeu {ITautissAuTaAmageuLiasAly 4 seau

memdsmsnaaeulifsiumageunsuLuUaBUN A AEIAY

SEAUANNINBlaVBINANAADULAREAILIEIAIAUIN

VoY 1-4 (Yesfign-uniign) dvdudidesu {33

¥msTamdesauildlunsadeuiioun 4 sty udri

Tifudomailddenszuonme anduiieududnsinng

Thsudomaiols Lﬁ@lﬁ@'ﬁ'awmaauﬁﬂadwﬁu NANT

pRULUUABUNNLERS LY Table 3
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Table 3: The level of satisfaction and significance for the

results of testing.

Test results Level Level of  Level of
satisfacti  significati
on on (%)
> 90 (%) 4
Trash 90 - 88 (%) 3 25.28
Covering 88 - 85 (%) 2
Efficiency < 85 (%) 1
Stripping of > 80 (%) il
Sugarcane 80 - 75 (%) 3 28.32
Leaf 75 - 70 (%) 2
Efficiency < 70 (%) 1
< 11.0 (kw) or a4
Total power < 1.50 (liter/rai)
or 12.5 - 11.0 (kw) 3 30..14
Fuel or
consumptio 1.75 - 1.50
n (liter/rai)
15.0 - 12.5 (kw) 2
or
20-1.75
(liter/rai)
> 15.0 (kW) or 1
> 2.0 (liter/rai)
> 2.5 (rai h) 4
Theoretical 2.5 - 2.3 (raih™) 3 16.26
field 2.3-20 (rai h") 2
capacity <20 (rai hY) 1

Note: 4 = very good, 3 = good, 2 = medium and 1 = not

good
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Table 4 Weighted Arithmetic Mean of Experiments

Treatme  Trash Covering Stripping of Total power Theoretical field Weighted

nt Efficiency Sugarcane Leaf capacity Arithmetic
Efficiency Mean

(%) level (%) level (kw) level (raih™) level

1 92.41 4 83.16 a4 10.12 a4 234 3 3.837
2 93.82 4 82.25 a4 11.02 3 2.32 3 3.536
3 94.16 a4 83.57 a4 12.26 3 231 3 3.536
a4 96.48 a4 84.62 a4 11.14 3 2.35 3 3.536
5 93.95 a4 82.68 a4 12.14 3 234 3 3.536
6 94.72 a4 84.61 4 13.37 2 2.34 3 3.235
7 95.66 a4 83.73 4 12.53 2 2.81 a4 3.397
8 94.25 a4 84.52 a4 13.36 2 2.82 a4 3.397
9 94.28 4 83.13 4 14.45 2 2.80 4 3.397
10 96.85 a4 82.77 4 13.97 2 2.82 4 3.397
11 94.31 4 84.65 4 14.82 2 2.83 4 3.397
12 94.88 a4 84.11 a4 15.46 1 2.83 a4 3.096

971 Table 4 nudn Anedsavadauuudlandnly
nssuAEd 1 Wendsavedanuudisnimidnndian 3.837
wandliifiuin mnudanisideuiivessaunsnmes 1.95 km
h! (s Lowl) sppanula 36° AnaiFiseumsnyuiiniu
gle 150 rpm AnuSLdadureanisedouiiluwafes
gndanglu 0.5 m s™ ﬁmmamW;Jqusuaaqﬂﬁmﬂwagua“ﬁu
LazANSITEUN TN UYesgnAaitludes 800 rpm 1du
Yasdennaeuiimunzay (optimum) wasdaussauynis
vhaugsgadmiunsadlutaznsiunavludeslneiaios
arslunfesmsunavludesluutamaaey usnaninn
n3suIsliusEanS A mnwsunauludesunnil 90% Lag
UsgAnsnmnisansluoesuinnan 80% a1faNTauAaITIL
Fuvsfumusasinslddfiudomas wudn audanis
\ndeufivessaunsnined yuynaula waganusaseunns
viuiuaila dwanssnuderdssuiiseduaudeniy
99% Tnonssadsh 1 Tihdsausiian 10.12 kw wuiu

4 ayu

w3nsaslundeunsiunavludes \uadesdunuud
Wauaniaiesansludesdmiudesdnviniuglaely
svuulensedniioanuuulag nguavs uavamey (2563) i
nsoenuuuLisAnd 1 miveunsainsaunavludes
Usgnoumemudnsuianasuiesna LagseuuaInIgg
Wesldfildmuarulaludnsuuuinden fvuinduniiu
Audnan 18 in 91uau 3 u dndndrslunisinau 1,200
mm @wnsaanslundounsiunavludeslunisvinenunds
Wwenlaegnelivszdnsan yinisvegeuiudesiiug woaa

92-11 drnfudmdilseau nrsnaaswitlufiudinusiu
U3ENoUAIY BYNIARUNSIE 40.1% UNIARUNITIELTS
46.2% wazoun1nfumiled 13.7% authivesnuluwlas
naapetsrRuAINEn 0-60 cm dA1ANTuTesAuLRdY
14.46 %(db) AMUNUILULNIATINAN1ILWTIve IR LIAAY
1.89 g cm” AUFIUNIUNITLNINZgAULRAY 1.96 MPa
WUl mnusinsedeuiivessaunsnned yugnanile uag
A Iseunsnyuiniuala dawansenuseidasi
(nasImvesindsgaannfuidsiimarsiureidniiuusiy
musnsmsidisudemas Tneddniutuidernuiaseu
VyUYINILAIULlD WaZAINSINTAUNVDITOUNININDS
diutu susgunsainmunautandosfesuyaaulodile
WnTu dmsudsransamnisandludes auisaansly
dieliussnuaudidadesldazain diudseansainnig
wiunavludesanunsadusazilenavludesiiofiuuiuia
dunieingluAuwazussmlgmnisanatuvedlnlulsdes
yenNENUIAUEINMSRuSTaUnsIIes 1.95 km h!
(1Res Lowl) yuyaanln 36° anuiasounsnyuiiniua
10 150 rpm mmL%ﬁL%aLé*usuaamim?{auﬁiuumawaaqﬂ
fanglu 0.5 ms? ﬁm/mﬂ’]imuﬁuaqqﬂﬁmﬂumuﬁeﬁu
LaZAIMSITOUNI TN UVRIgNAaaluday 800 rpm Uu
Yadunaaeuiiimuizan (optimum) wasdaussaugnis
vhaougaandmiuiasesanslundounsiunauludes Tagld
fae 10.12 kw duszandanlunisarsludes 83.16%
Usgandamnisnsiunavludes 92.41% wazilonsinig
Yamangud 2.34 rai h' Tagiedesandundounsiunay
ludeviidainupnauisaaluniounsiunavludeslunis
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U Sudenisnageuiinfiuiedfusnsinisiieuese
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