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Abstract

A sugar cane washing machine for fresh juice production was developed. It was cabable of washing peeled
or polished sugar cane. The objective of this work was to improve the effectiveness of the washing process such
that the level of cleanliness was satisfactorily achieved. The brush units that operated along the circumference
of sugar cane were designed to work with water injection flow rates over a certain value. The feeding units sent
sugar canes into the brush units continuously. The speed of the feeding units was fixed at 16 rpm, the speeds of
the brush unit were 720, 864 and 960 rpm in conjunction with three water flow rates of 5, 7.5, and 10 (pm,
respectively. The optimum rotational speed of the brush units of 864 rpm and the water flow rate of 5 pm
resulted in the highest cleanliness based on the number of total solids in water. At a lower water usage rate, the
sugar cane still maintained a level of cleanliness similar to that of the reference sugar cane. Furthermore, the

washing capacity from machine yielded substantially was about 3 times higher than human labors.

Keywords: Brush unit, Water flow rate, Total solid, Water usage
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Figure 1 Components of the sugar cane washing

machine.
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Figure 2 Components of the feeding units.
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Figure 3 Components of the brush units.
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Figure 4 Water injection units of the sugar cane

washing machine.
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Figure 5 The completed sugar cane washing machine.
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3.1 msFnwieulunisareiiomngan

vvieudesiirunistainluduhuinaounnass dou
deuiirgyntlouveun’esdng yaulssdnsiaulaglisy
mdsanusimesiuiivuin 1 hp Aa52159U 1,440 rpm
Wasuvundeaenu wislildnnudisevvosusednsd
WANANNAL 3 S2AU AB 720, 864 wag 960 rpm (uinssa,
2551) uazlunsufoRauaiednsdaed 10 lpm daduis
USudafideinddaielilasnsinislnave sini
WANANNAY 3 S¥AU A 5, 7.5 waz 10 lpm ¥nTMAaeE
3 afauasirdeyadliuiinsginmisada
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dtmeildlunsnageusaunis (1) uae (2)

Uminvewioudounauas (ke)
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Athgesnen (Bath year ') = 51A1LA389 X ANgoLLE
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Ty VC = suyudunissu (Baht year )
AC = FC + VC
(13)

oy AC = AuUYuSIUNITUA (Baht year )

3.3.2 gnAuYU (Break Even Point)

gadasldannisasuduiuaamu wiednlonis
vaneds gaiuansAnldneiunesuninty dalammnein
Hugndediladugudtuies aiiniesanunsavheuld
1,259 kg h'!

FC
BEP =
p - VC
(14)
1oy BEP = 9nAwvU (ton year™)

ve = mldaneiunysienyle (Baht year’)
p = ANSUIINATOIA9ERE (Baht kg)

3.3.3 352 mmﬁmgu (Payback Period)
SrevlIaNAuNY e Lafidesnisivelinay sy
Tasunishunu laglialefearvesduildsuuianiy

a0
CFy
PBP = —
YCF

(15)
YCF =R - AC

(16)

Tne CFy = anldiTnermavualunisatiaaiesda (Baht)

YCF = fls (Baht year™)
R = 519lA (Baht year)
AC = enldremmusitiistulunisdnsdes (Baht)
Arfudraadesdevieudesfiansanlugaaviafu 0.05 -
0.5 Baht kg

34 ITUATIZIRAN NG

PATTAANUUYTUTIURATRITTAUANSITOUYAUY TS
dranazsnsinisinaveinaniidnfednsinisiiay
USunauveaudenanun uardnsinisinavesinild uan
W3uiguauuanm1asEnineAease ey iz lngld
NINAFBUKUUAULAY (Ducan multiple range test) i
sefuAIdesiu 95% (p<0.05)

4 wawazlansal

4.1 WaNARBINITYINIY

douiithumageurunsinfioudiidusinugudnans
WaE 28.16 MM INHANITNABIYIAMILAZOINRIELASS
Fadordmiuduinfianuiisougadeuasit 16 rom 14
ALLSITRURUTIANS 720, 864 Lag 960 rpm warusuNda
Fdsidhdaielilgsnsinisivave s fiuandnsiu 3
S¥AU A 0.5, 7.5 uag 10 lpm HaveIA5I5aULUTIANS
wazdnsnslvavenihiiiinasonisnaass isvaziBondel

PNNIINAFDUYINATINAINUALD1NVDIODUNAINIUNTS
dradneimosdiseiunisnaasssing o Fauandly Table 1
WU 71AN15250ULUTIE19 864 rpm way snsnislua
193119 n%180 5 lom TA1uazeInvedsgedn Ao
1,890+26 mg ! FefiansannUsinaweudsiimun uag
finmuazenlndfssiun1sansiiefuiumnig (1,928+38
mg ) sniige

Table 1 Total solid (mg ().

Water flow Brush units speed (rpm)

rate (lpm) 720 864 960
5 1,887+46™  1,890+26™ 13774397
7.5 1,201+47%  1,483+35"°  1,271+43%
10 1,503+33%° 1721422 1228451

Means followed by different capital letters in the same
column and different small letters in the same row are
statistically different by the test of Ducan (p<0.05).

dlofiarsansnsinisvieudansly Table 2 wudn
AEr50URUSIENS 864 rpm waz Sasnsinaveniienn
e 10 lpm §ns1n19v119ugeanfie 1,717+12 kg h*
wiliauazeInds19de luvaeiinnudiseuunlss
&3 864 rpm uay Snsn1slvaveniannade 5 lom A%
ANATDIAGIEATENIINITINIL 1,259+16 ke h! Tge
n91n158197385UHURNS (440£29 kg ) B 3 11 w38
a1u150819908laUIEUM 2,600 ton year” LAEAINAIT
Usnidendoussnuazideiedoslufuden 15-20 %
RUNNTIOL, 2550) F88MTIN19YN9UTE Az Eana U
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15991UNANTDEANUINTAIFINITHER 3,000 ton TngAU

year wananidmuin damnisianuiiuinldugduny

N a

ATIEITOUYAUTI TN

Table 2 Working capacity (kg h™).

Water flow Brush units speed (rpm)

rate (lpm) 720 864 960
5 1,183+33%° 1259416  1,621+29™°
7.5 884438  1,121+35%  1,164+33C
10 1,547+27°  1,717+12%  1,503+33™

Means followed by different capital letters in the same
column and different small letters in the same row are
statistically different by the test of Ducan (p<0.05).

Tunis¥asnsinisinavesiiild feuansly Table 3
#Ud An3i5eunUsd1e 960 rom wag dnsinisiua
vosianiadn 5 lpm fdnnslddilunisdrsdosiian ue
ANATEIAYRISRERNINTRE19B Wiefiansaniiausa
soUUSE 864 rpm way shsnsivaveniaintidna 5
lpm Tiudies 3.6 Lusliauazenlndidesiudosdneds
BaufoAnsliifluniséne 10 L

Table 3 Water usage (1.

Water flow Brush units speed (rpm)

rate (lpm) 720 864 960
5 4.2+0.2" 3.6+0.2% 3.1+0.3%
7.5 6.8+0.2"°  59:04%®  511+0.2%
10 7.6+0.3" 6.9+0.3% 7.8+0.3%

Means followed by different capital letters in the same
column and different small letters in the same row are
statistically different by the test of Ducan (p<0.05)

4.2 WANITUATILYIN NUATYGAITNTIAINTTH
wdnlenagaun1sinue e d1iauEren
Soouda ludunousaly 18n153As1sinaniady
WAswgAansIAINTsy Amualisunulunisasiafuwuull
51A1 28,000 Baht awmﬂ%’mumaqm%‘laqﬁww‘hmm
aze1ndes R15aindl 10 year ALEONIIANTDULASTDIE
2,520 Baht year Sasimemduwindu 7.625 % Andu
f»ﬁﬂ‘iﬁ’ﬁimmﬁﬁaﬁunumﬁ WinAU 3,684 Baht year” 910
n1nageulagldussnuijiiau 1 au auisaanedes
wuuserilesldade 1,259 kg h'! fauAudeamaanu
Uszana 0.727 kW h! Tnefiansanldin3osiauiuay 8 h
Uay 260 day Fasms3uinaiiansananAusstusif
310 Baht day ' #3011117U 80,600 Baht year” a1l
4,536.48 Baht year’ wagAtnUsEUn 17,203.2 Baht year"
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Anidumlddnedunlsvsodunuiunds 104,744.68 Baht
year* FatudunusmveATosavuA 108,428.68 Baht
year ! iofinnsangadunu nuin Aldaeduuysdenae
WU 0.0014 Baht kg Anualdarfudraadesdeviou
doewi1iu 0.05 - 0.5 Baht kg agliyndunuuazszeziigi
AUNU Aakandly Figure 6
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B

g° B
5o :
2 5%
EO -15

0O Q01 02 03 04 05 06
Senvice fee (Bt k)
Figure 6 Break even point and payback period.
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5 @3l

I1nuan1INAaes azlda1Usuiavewdifideulunis
VAABIA9Y TIUTIAN81984 WlefinnsandasnisriiaIy e
Usinameaudaimmn wavdnsinisivavesiildvagouus
azAuSIsouL s ufieuiua1seds wuan fnnnuda
soULU59819 864 rpm §n51n15lnazestn 5 lom an
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LA30IE9VIANAE RS REYINaTY 2,080 hr flArlddneiaas
YouA30Y 108,428.68 Baht year’ JEELIAAUNY 4 tRau
wagnsldauiiaadumu 53.7 ton year ! anunsaiagimun
wSesdunuuiieldmaunuusinuauldaely
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