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Design and Fabrication of a Lotus Seed Membrane Peeling Machine
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Abstract

The research was to design and fabricate a lotus seeds membrane peeling machine to minimize the time and
labor requirement in the processing of OTOP products of the provinces with lotus planting areas. The prototype consists
of the main frame, lotus seed membrane peeling unit, the power transmission unit, and a 0.5 hp electric motor, which
was used as a prime mover. In the operation, the 0.5 kg lotus seeds and 1.5 lites of water were fed manually into feeding
chute at the top of the machine to peel in the peeling unit. After peeling, lotus seeds were released through outlet chute
at the bottom. Results of testing at the peeling speed of 1,000, 1,200 and 1,400 rpm, and testing time at 3,4, 5, 6 and 7
min. respectively indicated that the optimal performance was achieved when the machine was operated 4 min. at
peeling speed 1,200 rpm. The working capacity was 7.1 kg/hour, percentage of peeling was found to be 94.5%, and
consumed 0.66 kW-hour of energy. An engineering economic analysis showed that, at an annual usage rate of 1,440 hours,
the machine cost was on average 3.90 THB per kilogram, payback period 3.4 years and the break-even point of the

machine was 1,170 hours per year.

Keywords: Design, Peeling machine, lotus seed, lotus.
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Figure 1 membrane peeling by farmer.

2. aunsaluaIsns
mAdeilldmnuddalumsesnuuuuazasaniswenide
wéathvasignluuszmalne dai3Enmsidesieaziden
seluil

e

211 msAnwilyuasIsnisaenidaanima

Tgusrasduiialivmuisdymuayinisaeniewdny
vansweununsnslutiagiu weliiluteyadmiviisuiieu
msvhausgrhaaiessenideidntmaduiuuivisiliey
Tutagtu Mnmsdunualnquusitrudedl o.ifes 2.1303
(wawssed, 2552) Idnansinundsil

" ussnrudiulngifuussnuneluguyunienygdiu
Tndifes Fddutlagtudnnuusnuiiduouanas

" prdnaussnudmiunisunsuavasnidemidativas 10
Baht kg

" YSunaunisunzuazasniieiudatinatslundayTu
Uszanal 24-36 kg (9w 4-8 hr) Imaﬁuag}'ﬁuv‘mwﬁﬂmzﬂu
nMswnelLdaTIviae

» Jominuluduneuniseenidendatmasiednny
Livaaasglumsine wu HaguRivnaniauin

212 ANWAEINNIENTNYBNNAAT YA

msfnuludurouidingusrasdiiielldtoyadnuasms
menmuessdatvalsdusuldlunisesnuuy launvuniduy
HuAugNaN9 warAMUERALTeILanTh (Fieure  2) Anu3s
999 ASAE (Anon, 1983) Tnsuanthilld@nwiduwdnianans
yinMsguinruadativaisdiniu 100 wae menedides
Aaves Idunugudna1sEndng 9.0-14.0 mm  warAY
g1V UUAATINATEWING 14.0-18.0 mm

Length

Figure 2 Schematic of lotus seed for dimension measure-

ment.

22 MTIRNMUUMATEI A BReNE BTN
nseenuuULAIesaenBedatmansfunuuiuuenaney
iteyanisdusionisesnuuuuda Sslsuszandlinmiuay
WENMMsEENLULATDINING (Shigley and Mischke, 1989) W&
whesdnsnawnens (Kutz et al, .1994) shuvelUsunsy
AR TIIMETYILTUNTOBNUUULALITEURUU (39596, 2555) ol
drulsznaundn o Tnssad1an3ed (main frame) sEUudaras

- v o & ol P o
21 msfinyveyand UuAB 188Nk (Power transmission unit) qmaamaamﬁmﬁ’m (membrane
peeling  unit) uadduaimestwiluuin 05 hp  Wuduids
(Figure 3a)
128




2

T

Tnseafrsvenaios lidmsviniagunsaineg vas
LS PIBULUY e 530x620x1,100 mm (MI1xe1Ix@4) @37
PNIENNYA 40x40 mm w1 dmm Inegunsalaanulng
gndainiulasasmeinuazang

syUUEIAIad (Figure  3b) Usznaumeuamosini auie
05hp  yladfivausinosvum 2 in uazyiddynaeniurunn
35in

yanonideiudntman (Figure 30) ynaenideludntmans
floonuuuaziidnuarnisia fe Weldudatmanuasi
atly WovhnsWaedesudssagyimsvyu viliudeavans
greonidelasiiinduige densunaiitmuaazsinismee
iwdoudTnszgnseniiteliudntmaidlvasonun melu
myuzdisesld Faldmuszneuiidrdny Tiun yauussaenide
wiedmansiifivunadurnugudnans 100 mm 817 250 mm
FUAIGLNAIYUIA 0.6 iNkaEVNTBALAULAE YUIALEURIY
AUENA1Y 260 mm g4 260 mm %1 1 mm

vénmsvhameaedoaiunginulousdatmaiuas
hasly levinndaedosudssasshinisgu vilhudet
vanagnasnidelasftniuiade ieasunafidimuaagiii
nsvgaadeaudadauszgnisseniiieliudatimaiilva
oonin Melunvugiisedly

Lotus seed membrane

peeling unit

‘ Main frame

(a) The lotus seed membrane peeling machine designed
by using CAD.
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(d) Prototype of the lotus

machine.

seed membrane peeling

Figure 3 Schematic of the lotus seed membrane peeling

machine prototype.
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Figure 4 Percentage of membrane peeling at different

testing time.
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speeds.
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Table 1 Cost of membrane peeling machine prototype.

Item Amount (B)
1. Electric motor 2,000
2. Materials cost
2.1 Main frame 900
2.2 Power transmission unit 1,100
2.3 Membrane peeling unit 4,700
2.4 Others 1,000
3. Skilled labor cost for fabrication 2,000
Total 11,700
o P
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