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Abstract

Banana leaf sheath preparing machine for making banana rope was designed to be able to slice the banana
leaf sheath to obtain many ropes at once together with squeezing water from the cut banana leaf sheath to reduce
the drying time. There was a process of spraying the sodium metabisulfite solution so that after drying the banana
rope became white. It consisted of four main mechanisms: a conveyor unit, a cutting unit, a spraying unit and
squeezing units. The conveyor unit consisted of 2 rollers rotating in opposite directions to pull the banana leaf
sheath into the machine. The banana leaf sheath was fed to the cutting unit. The cutters sliced the banana leaf
sheath along the length of the banana leaf sheath. The banana leaf sheath was conveyed continually and press
the limit switch installed on the back of the slicing cutter. The sparyiing unit was then turned on spray sodium
methadite sulfite solution on banana leaf sheath. Then the leaf sheath entered the squeezing units where the two
sets of rollers had the same characteristics as the conveyor unit. The distance between the rollers was 3 mm which
served to squeeze water from the banana leaf sheath. Test of the banana leaf sheath preparing machine were
conducted at the speeds of the conveyor unit of 25, 50 and 75 rpm, respectively. The speed of the squeezing
units was equal to the speed of the conveyor unit. Test results showed that the optimum rotational speed of the
conveyor units was 50 rpm resulting in the working capacity at 184.5 kg h™". The prepared ropes took only 1 day to

dry in the sun. The banana rope had a whiteness index and the maximum tensile strength equal to 70 and 10.9
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MPa respectively. Economical analysis showed that the machine worked 2,080 h year” with the average costs of

97,104.5 Baht year'l,
banana leaf sheath weight was 12.5 ton year™.

payback period 3 month and the break even point of the machine based on the prepared

Keywords: Conveyor unit, Cutting unit, Squeezing units, Sodium metabisulfite solution, Maximum tensile strength.
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spminsgnnasmaonntinfereneiasdmiuianiundas
wioudnmdnainsudisuiniedulaliniundregnia
ponlufnfudng

Top roller
~

Sprocket gear Bearing

Bottom roller

Figure 1 Components of the conveyor units.
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Figure 2 Components of the cutting units.
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Figure 3 Components of the spray units.
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Figure 4 Components of the squeezing units.
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Figure 5 Schematic of power transmission system.
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Figure 6 The completed banana leaf sheath preparing

machine.
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Figure 7 Cutting distance of banana leaf sheath.
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Figure 8 Example of damaged banana rope.
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3.2.2 gnAuYU (Break Even Point)
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A15UIIILATRALASEUNIUNAIBAINS UL TaNNAY
Asaunlugiayingu 0.3 - 4.0 baht kg
auAdulsAseasidenlu Table 1

Table 1 Factors in straight - line depreciation method.

Factor Value
Present value 14,300 baht
Salvage value 1,430 baht
Useful life 10Y
Interest 7.5 %
Maintenance cost 17,160 baht
Working capacity 1845 kg h™'
Working period 2,080 h Y
Labor wages 325 baht d*
Electric consumption 0.884 kW h™
Water consumption 72 Umonth™
Electricity rate 4 baht unit”

Service fee

0.3 - 4.0 baht kg
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a9an 261.6+38.8 kg h' 1nninfinnuiiisouyndndes 25
wag 50 rom Usgunu 1.5 kag 3 111 auannu (Figure 9)
iefiarsunsnsnisiauvesufianisdadudasnns
NIl NNA8INEI919LAYY VAU 79 kg h™ wuindlan
TndiAssfudnsinsvhauiinnuisiseuyadides 25 rpm
A9 90 kg h!

350

< 300 A
£ 250
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2 200
©
% 150
: C
£ 100
z
(@]

0

25 50 75

Rotational speed of the roller (rpm)

Figure 9 Working capacity (kg h™).
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nunMerseNIUAuNenYesasuliunuesfUsEnay
agunn waagnnIaduiduming duwds asgnIaliuuudiae
& &
YAFANAINAINULIITOU 25 50 wag 75 rpm 1ANANIT
naaes wundiesidudnissafianlugag 13.6-15.1%
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LANANAUNEDRA ﬁ’aﬁLfJuLWinﬂﬂ?%ywudnﬁiwsma
AITINAY 3 mm (Figure 10) wagiilofiansandiuiuidu
donndefidemendinsedeudenios nuinlesidus
Wonfdemeliunnarstunisaddigusiu Tnefdanlugis
9.6-12.4% (Figure 11)

20
15

: 10

Percentage of squeezing water
(%),

25 50 75

Rotational speed of the roller (rpm)

Figure 10 Percentage of squeezing water (%).

20

15

10 i

Percentage of damaged banana
rope (%)

Rotational speed of the roller (rpm)

Figure 11 Percentage of damaged banana rope (%).

fausiiimnuiaseuyadudes 70 rpm aildngns
vhaugsian uasfefidudnsidemenaziodifuding
Inthlainstumnuisasoudu wilunsieuads wuiin
nundrediaumuianng nundieasinfiniiiade Tl
annsaandeadngyansale

4.3 HansWSeuLigURN I TeNNA Y
nundrefiiumageuiidnmnutusuduedswiiy
56.3%w.b. tilon3aduidundrsziiuininuialaeld
LaI919nd (8:00-16:00 U.) LﬁuL%aﬂﬁﬂ%Immﬁaﬁ
Utansegldnamnuiaunuis 4 d luvazidudend
wisudeiaiesgldnnuiaiandies 1 d anutugaiin
YBUFDNNAWLYINAU 6.5%w.b.
mMadsunlasessaiinurvesdonndedilasuna
11NdNSNavesisnIsmsedennaly avilaiuv1iduy
Finvesrndndnduisafunisinsesunisuondiudenn
(Visual rating of whiteness) %38 A21117903808197
Usng) (ASTM.E, 2005) minitufinvedonndaeiduduny
nIolnadu ﬁﬂjﬁmwmnwuammﬁqﬁu PINAIINAADY

wuiBenndeiwSenlnenisniameluitanisiafed
AN egaLinAU 73.5:19 wilaglailanauniswu
asazanelanien wuvludaliduududen Madidownan
ussbusaiignnasyaiminnssshuuniundaeiiunn Jails
nundetn ieuineiidthea edsieurnezanaaie
AruiEsoudiintu (Figure 12) uazuonanimunisvos
Fniogudsgania Jeinldarsazarslafonmunly
dalwiuuuduBongninoonlundomi

Whiteness index
=~
o

65

60

25 50 75 man

Rotational speed of the roller (rpm)

L* 77.9431% 77.0425% 755429  gost28t

a*  41+15%  4s5+12*®  s53+10* 41408°

b* 184424 189414 193416 17.4+1.4°
Figure 12 Whiteness index of banana rope.

Note: A, B and C means followed by different capital
letters in the same column are statistically different by
the test of Ducan (p<0.05).

dlofinnsanaiauainmie L* veadenndss wuindl
wlduuieatuadvdaiuenn Weswinarainuadng
Wusuusdrdglunisauruaidaiainueia (Figure 12)
WAYINIIUITEV Kalsirisilp (2013) lainA1A0917903
Fenndreiildldansnenyn Tnessnuangainuaing
(L) wudndainiu 58.67 wazidleldarsenvialdun
nszifiBy @a15dy LazAanIu WUIILAIAILEINN YA
58.34 59.93 uaz 61.71 mud1du meideiTeuiiiaud
ANuEIITLadAuuAnA1eiuLn agslsAniu Al
aetuesinrsandnududna (a%) kA
Judden (b*) Usznause

auiAdenaveadonndefadunuandidfysonin
Wonnameluldlunuinanssunseaussadueiangg 91013
NAgey (Table 2) NUTIAILTIAIEIGA LATAINULAULTIFN
gegn fiasisaseu 75 rpm ﬁﬁ’lﬁ?wqm WinAu 358.1+80.7
N way 9.0+2.0 MPa audsy Mdwduiifesarnusedl
anndsdudaniundae vlidulsunsdiugnianslde
danaldussfsgegaiidrananieninuiisouifindy
wulReatuAdridauen wiluvuedeatuaushgege
LagANULAULTIRgegaveadenndisfinnuiisou 25
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wag 50 rpm fAunisnancsileldunnansiusdrefitedfgy
waziilofinnsandrdesavvasnsiadilunsarmsvaassiu
nuNlduanaaiuneadd Inellaiiesoeay 3.6-4.5 1¥en
néeiiveaeuiinuTulsyann 6.5%w.b.

Table 2 Mechanical properties of banana rope.

o
Roller Maximum taxm?lum Percentage
speed tensile force enste elongation at
strength )
(rpm) (N) maximum load
(MPa)
25  448.8+31.1" 11.2+0.8" 4.5+0.1"
50  435.8+357"  10.9+0.9" 4.5+0.3"
75 358.1+80.7°  9.0+2.0° 4.2+0.2"
Man  440.4+22.0"  11.6+0.6" 3.6+0.2"

Means followed by different capital letters in the same
column are statistically different by the test of Ducan
(P<0.05)
dlewSeuifisvantidnavendonndledldainnis
wisudeiaiaatuidenndieainauidedueg (Table 3)
WUIIAIALAULS IR ageaadildannnisnaassdinam
Tnddeatualundazuidedaduseiuanuudusdios

v
=

FugUidundnsiosild (Boonpitak, 2010) wadiASesaznis
Santiosndn AMULANANIEB19L19INNTEUIUATTATEL
Wennaiedusunagou Wy nsandedenndie Usunu
AT UeLTenndls sauennialunisvageu way

syurluNSnERULaNNalun18

Table 3 Compare the properties of banana rope.

. Percentage
Maximum ) )
. elongation  Moisture
tensile
Source at content
strength ]
maximum (%w.b.)
(MPa)
load
Boonpitak
7.12 10.12 9.68
(2010)
Kalsirisilp
11.13 9.65 8
(2013)
Present
9-11.2 4.2-4.5 6.5
study

4.4  HAMTUATIINNIATYIMIANTIAINTIY
wdsnldvaaeunisviauvenadeunIauniundae
duduindonndae Tudumoudely 18vin1snsiysina
VAULATEgAanSIaINIsn Avualiauyulunisadng
AULUUNSIAT 14,300 baht mqmﬂ%@mmam%‘laa NS840
fil 10 y Andeusinvaaades 1,287 baht v Snsmenide
Wi 7.5 % Amdualdtnensdl (FO) wihiu 1,871.5 baht
y" anmsveaeulagldusanulfuifiau 1 au Ainsannis
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ﬁwmﬁmmL%’Jiauqﬂﬂf?iyﬁwhﬁu 50 rpm HBNTINITNIU
Wiy 184.5 kg h™ finnududomdsuade 0.884 kw
! Tnefansanldinieshauiuay 8 h Jay 260 d 8031
Ms¥uUaRiansanaInAustuswingy 325 baht d* wie
WA 84,500 baht y' A1lWln 7,356 baht y' wagan
szt 2,090 baht vy Aodumldaneiuuds (VC) 95,233
baht y’1 é’qﬁy’uﬁm@ummaqm%‘aﬂﬁgwm (AC) 97,104.5
baht y* iflefa1sangadunu wuiATldsefundsdenie
Wiy 0.25 baht kg fvualiafudiaianiouniu
néewiniy 0.3-4.0 baht kg aglagafAunuLasIzEELIAn
AuYU (Figure 13)

40 10

—e—Break Even Point

30 5
—a—Payback Period

20 ok -

10 -5

Break Even Point (ton year')
o
Payback Period {(month)

0 soss 10
03 02 a4, 15 49 2% 27 31 &5 39
Service fee (Baht kg™)

Figure 13 Break even point and payback period.

NANTIATIEA WU UATDLASILNIUNAIBYINUNTE]
A18A113L5258U 50 rpm ARA15US19 0.4 baht kg 9wl
FEELIRAUNUMITY 3 month wazgaduyuMiAy 12.5

ton y'1

5 @3

MNHANSNARDIATDIRTEINUNE eI sanaRlERSe
8y 68 WU fin1u3950UYAdLAYs 75 rpm T180T1N1S
n91UE9ER LwiL%ﬂﬂﬁwﬁlﬁﬁmmmﬁmwﬁqgaqm‘ﬁﬂdﬂ
A1en98s Tuvazfinrandisouyadndes 50 rpm f18ns1S
iy 184.5 ke h! uslonndreilaimauiiunss
Aegegaliunnsngaina1dnedsegneliteddny wasiandudl
ANYIIINATITIAISIToUYAa LAY 75 rpm Lile
Wisuifleurugutanistadusasnisnindonndieiiies
aehafien nudnassasisunundedmsuindenndaey
AMILTIsEUYAR1EEY 50 rpm Hdnsinsviaugendt 2.3
wih mundefiesniineiedesaziduidenndreignnIaiy
Wy weuvirumsnuansazanelaiey wunludaliduay
3neen vhlvsreznamnuiian 4 Jumdediesiuiien
WATIINNITIATIBATUATYANERSIAINTIN WUdlu 1y
THindouniouniundrendaineu 2,080 h dalddewads
YouUATE 97,104.5 baht y ' SEgiIaIfuyy 3 month way
mﬂ%’muﬁ@mﬁuwu 12.5 ton
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PURRNNTTH AITANITANWITTAUAUTUTULAYENTINTG
wuasazarelsion wunludalnafivunzay Jsa1nns
naaeuIsiuLULE wuinEenndrefildannmseIoudae
deadidimausaivntes
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