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ABSTRACT

Growing lotus has been promoted in Thailand particularly in flooded areas where other
plants cannot be grown. Lotus seeds can be processed as OTOP product of the provinces with lotus
planting areas. This research attempted to design and build a prototype lotus seed shell peeling
machine to minimize the time and labor requirement in the fresh lotus seed shell removal.

Traditional lotus seed shell peeling and physical properties of lotus seed were studied for
the prototype designing. This prototype peeler consists of the main frame, cutting blade unit, Scotch
Yoke mechanism, the power transmission unit and a prime mover by 90W-gear-motor. The
operation started with manually feeding lotus seeds into chute at the top of machine. Then they were
conveyed to blade unit to cut lotus peel in diametrical axis by Scotch Yoke mechanism, and finally
seeds were released through outlet chute at the bottom.

The results revealed that the average speed of blade 7 m/min worked well among the
average speed of blades 6, 7 and 8 m/min respectively. The peeling percentage was 79% without
any seed damage with working capacity of 3.6 kg/hour consuming 0.06 kW-hour of energy. An
engineering economic analysis showed that it cost an average of THB 6 per kilogram at 1,440 hours
per year with 23-month payback and 247 hours per year for break-even point. This prototype can

work at least twice as fast as human labor.

Keywords: study and testing, peeling machine, lotus seed, lotus
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o
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6 25 70 130 240
7 30 75 140 260
8 35 80 150 280
9 40 85 160 300
10 45 90 170 320
12 40 95 180 340
14 55 100 190 360
18 60 110 200 380
20 65 120 220

4.) MIMUIULNULAZING
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- My Tumuela
M X2XTtXn
P2 NI BS= (2.5)
60
Px1000%30
M, = ——elxs” 2.6
t XN ( )
P = Masnuszylumwar kw)
n = AN5299UVRUNAT (rpm)
M, = luwuada (N-m)
Mg = Working Torque (N-m)
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Cg = Working — factor
MB = Mt X CB (2.7)
) 1 4
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2 . . )
Aoilua Comparative Moment (M) %49 1a21n

M, = \/(MBZ +0.745a,M,?) 2.9)

M. = Comparative Moment (N-m)
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Jdo o [ 1 < o
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o 1 3 o
O = DATITIUNITINIIAN
Ay = 0.7 Womsznmavyuiaegluanyme Static (dead) load W3
. A 3 . .
Undulating Load #3 GISIAY] Alternating Bending Load

d a @ ] o ' o 1 I
oy =~ enszmanyuiatazmiaaeglunsdlsumszsuneIny iy

9
Alternating Load N3&794

Opall = = (2.10)
ball = .
Oball = fhmwmﬁ’uﬁ@mgmum (N/mm”)
W = Section Modulus (N/mmz)
. td3
IWaAY W= — (2.11)
32
~ 0.1d°
M 3 M
o =\t =] 7 A 7~ 2.12
ball 0.1d3’ 0.1 Opall ( )
3
od = \/MC/O'lo-ball (2.13)
T¥lunsaintian Tuuudvyudaaluman
Tunsaiiinammwzmsnyuialumarediuder vz ldgasasae il
M¢
— (2.14)
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M, = Tuuddingainaunsi (2.6)
Top = ANMAUTAOYRA (N/mm’)

Wp = Polar Section Modulus

AT VNN W, = = 02xd3
Y _ M¢
ﬁ]w"lﬂ Tan = 02 xd (2.15)

od = 3/M./0.20p. (2.16)

d = 1durIugUINaUeIUNAT (mm)
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msfamaulumsryumar 1 5o mwism Idawaasluaumsi 2.18)

aumsnlemuiarianu
W; =F X 2nr (2.18)

msfamaulumsimainsziaeui vaziiwamyu n souaeudl dunsomuinld
aavaaslugunsn (2.19)

Aq Yo = o 1 A =
gunsnIFmuIaIauimainsziaeIui

Wr=FX2nr X n (2.19)
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MIAUIUNLTITA mmmﬁwmm'lﬁ' autaag lugumsn (2.20)
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FuUNsNIFMUINTWTITA

T=FxXr (2.20)

ES o o w 4 o [ {
INICRSUU msmmmmmawmmmaimmmmmmm"lﬁ}muﬁﬂﬂuﬁumiﬁ (2.21)

__2mTn

P= s (2.21)
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d’ o d‘ (% 4 A
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4 a
T = Tuuuaunsaiia (N)
<
N = AUIVITOUVUDUNA (rpm)

r = SANYDUNAT (m)
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16T
NNYAT T=— (2.22)
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mIgazty 1 = "Wip = ——— (2.23)
6 16
o li
1NgA3 Oy = —2 (2.24)
v
A A Y oA
We T Ao ANUIAUIN DU
A 1 [ d‘i
v Ao manuilasanslunansesna
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1 o 1 ¢ 3w
ﬂ]i]ﬂﬂ‘lﬂﬂﬁ N.1 NN L%uﬂTuﬂuﬂﬂﬁN UAZANUHUIUDUNAUINAN

ndan ANNYIVDAUNAAL aé’mvimgmﬁnma (mm) anuvvlaenmdaiin
(mm) (mm)
1 16 14 1.2
2 17 14 1.1
3 16 14 1.3
4 16 14 1.0
5 16 14 12
6 16 14 1.4
7 17 14 1.3
8 16 15 1.2
9 16 14 1.3
10 17 15 1.2
11 16 14 1.4
12 16 14 1.3
13 17 14 1.0
14 16 13 1.4
15 16 14 1.2
16 16 14 1.2
17 16 14 1.3
18 16 14 12
19 16 14 1.1
20 16 14 1.0
21 16 14 1.2
22 16 14 1.3
23 16 14 1.3
24 16 14 1.2
25 15 14 12

101



1 o 1 J @
ﬂﬁNW‘M'Jﬂﬁ N.1 AN L%’umug{uﬂﬂmq uazmmwmmmmﬁﬂmwma

s A & o IR ¢ A o
aan AINNYIVDIUNAADUI (mm) !ﬁuN]uﬂuﬂﬂa]ﬁ (mm) ﬂ?TNﬁu]lﬂﬂﬂﬂ!Nﬁﬂ

17 (mm)
26 16 14 1.3
27 17 14 1.2
28 16 14 1.4
29 17 14 1.4
30 17 16 1.2
31 17 15 1.3
32 16 16 1.2
33 17 14 1.2
34 16 14 1.4
35 17 15 1.6
36 16 14 1.5
37 16 14 1.5
38 16 14 1.3
39 16 14 1.2
40 16 14 1.2
41 16. 14 1.4
42 17 14 1.2
43 17 15 1.3
44 17 14 1.3
45 17 15 1.2
46 17 14 1.4
47 17 14 1.3
48 17 15 1.4
49 17 15 1.3
50 17 15 1.4
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ﬂﬁNW‘M'Jﬂﬁ N.1 AN L%’umug{uﬂﬂmq uazmmwmmmmﬁﬂmwma

méal  ANNEveINEAIT (mm) aé’mvimgménma (mm) anuvvdenmaaiin
(mm)
51 16 14 1.2
52 16 15 1.3
53 17 15 1.2
54 17 15 1.3
55 17 15 1.0
56 16 15 1.2
57 18 15 1.4
58 18 15 1.3
59 17 15 1.0
60 16 15 1.1
61 16 15 1.1
62 17 15 1.3
63 17 14 1.3
64 17 14 1.4
65 16 14 1.2
66 16 15 1.2
67 16 14 1.3
68 17 15 1.3
69 17 15 1.4
70 18 14 1.2
71 17 14 1.2
72 17 15 1.3
73 17 14 1.1
74 16 15 1.2
75 18 14 1.2
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ﬂﬁNW‘M'Jﬂﬁ N.1 AN L%’umug{uﬂﬂmq uazmmwmmmmﬁﬂmwma

mdaR  anuenveandati (mm) sé’fmimgménma (mm) anuvvaenmdaiin
(mm)
76 17 15 1.3
77 17 14 1.0
78 17 18 1.2
79 17 14 1.0
80 17 15 1.1
81 17 14 1.2
82 17 14 12
83 17 15 1.4
84 16 15 12
85 17 14 1.3
86 17 15 1.1
87 17 14 1.2
88 16 14 1.3
89 16 14 1.4
90 16 14 1.2
91 16 14 1.4
92 16 14 1.3
93 15 14 1.4
94 17 14 1.2
95 17 14 1.3
96 16 14 1.2
97 16 15 1.4
98 17 14 1.3
99 16 14 1.2
100 16 14 1.1
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mﬁﬂﬁ ANNEIVOUNAALII né’fmimgménma (mm) anuvvuasnuaaii
(mm) (mm)
101 20 15 1.2
102 22 15 1.1
103 21 14 1.3
104 20 15 1.0
105 21 15 1.2
106 22 15 1.4
107 22 15 1.3
108 20 15 1.2
109 21 15 1.3
110 22 16 1.2
111 20 15 1.4
112 22 14 1.3
113 22 15 1.0
114 22 16 1.4
115 20 15 1.2
116 21 15 1.2
117 22 15 1.3
118 22 14 1.2
119 21 16 1.1
120 22 14 1.0
121 22 15 1.2
122 20 16 1.3
123 22 15 1.3
124 21 16 1.2
125 21 15 1.2
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1 1Y 1 J @
ﬂﬁNW‘M'Jﬂﬁ N.1 AN L%’umug{uﬂﬂmq uazmmwmmmmﬁﬂmwma

mdan  anueveandati (mm) gé’imimgménma (mm) anuvvlaendaiin
(mm)
126 21 14 1.3
127 22 14 12
128 20 14 1.4
129 22 15 1.4
130 22 15 12
131 20 14 1.3
132 21 15 12
133 21 15 1.2
134 22 15 1.4
135 22 14 1.6
136 22 14 1.5
137 22 14 1.5
138 20 15 1.3
139 22 15 1.2
140 21 16 1.2
141 22 14 1.4
142 22 15 1.2
143 22 14 1.3
144 22 15 1.3
145 22 14 12
146 20 15 1.4
147 21 14 1.3
148 21 15 1.4
149 22 14 1.3
150 22 14 1.4
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méal  ANNEveINEAIT (mm) gé’imimgménma (mm) anuvvdenmaaiin
(mm)
151 20 15 1.2
152 22 14 1.3
153 20 15 1.2
154 22 15 1.3
155 20 15 1.0
156 22 15 1.2
157 20 14 1.4
158 21 15 1.3
159 20 15 1.0
160 22 14 1.1
161 22 15 1.1
162 21 15 1.3
163 21 16 1.3
164 20 15 1.3
165 22 15 1.2
166 22 15 1.2
167 20 14 1.4
168 22 14 1.3
169 22 15 1.4
170 20 16 1.2
171 22 15 1.2
172 22 15 1.3
173 21 15 1.1
174 21 14 1.2
175 22 14 1.2
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MaAN  ANNENIVDUNEATI (mm) né’fmimgménma (mm)

A &S
anNviuulaenuaail (mm)

176 20 15 1.3
177 22 15 1.0
178 22 15 1.2
179 20 15 1.0
180 22 15 1.1
181 20 14 1.2
182 22 14 1.2
183 21 14 1.4
184 22 15 1.2
185 22 14 1.3
186 21 15 1.1
187 22 15 1.2
188 22 15 1.3
189 21 14 1.4
190 20 16 1.2
191 22 14 1.3
192 22 14 1.3
193 22 15 1.2
194 22 16 1.2
195 22 15 1.3
196 22 14 1.3
197 22 15 1.4
198 20 14 1.3
199 22 15 1.2
200 22 15 1.1
méﬂ 19 15 1
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4 4 3 o ! 3
WﬁﬂﬁNN‘M’Jﬂﬁ n.3 @Iﬁ"l\‘mﬁﬂ']ﬁ/lﬂﬁ@ﬂﬁuﬁﬁQHZGUE]Qlﬂ%ﬂ\illﬂz!ﬂﬁ@ﬂmﬁﬂﬂ’lﬂﬁ’)ﬂ“ﬁﬂ’ﬂm%’ﬂ]

a ' = = @ 4
Lﬂﬁﬂ@l']ﬂ"]"\]@ﬂﬂﬂﬂﬂiﬂﬂﬁl@l@i

G PRlEp) ONTIMISUNE (g)  WAMIUNZ (g)
wagluiia  a¥a dwih nm 1 \% , une Y 1@
n3n i (@ (min) A W) uns1d Nla @ave ve
(m/min)

1 100 131 028 220 76 24 100 0

6 2 100 138 028 220 76 22 100 0

3 100 237 028 220 77 22 100 0

1 100 138 025 220 82 18 100 0

7 2 100 123 025 220 77 23 100 0

3 100 128 025 220 77 23 100 0

1 100 1.23 023 220 74 26 100 0

8 2 100 123 023 220 74 26 98 2

3 100 136 023 220 71 29 99 1
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1 4 S H g
ﬂ]’iNW‘M’Jﬂ‘ﬁ n.3 @ni'l\‘maﬂTﬁﬂﬂﬁ@ﬂﬁﬂiiﬂugﬂlﬁ]ﬂlﬂéﬂﬂuﬂzLﬂﬁ@ﬂLNﬁﬂU’Jﬁa’Nﬁﬂﬂmﬁﬂ

! = ~ v 14
GIN""]"]J@QiuﬂJﬂﬂiﬂﬂﬁm@i

AN 9NN
InaEve9 anuaanse  wediduams  nledidua aunliea
ludia ataii lumsiau UNZINGA ANNEETIE  WAINY
nIAAAINDS (kg/hr) (%) (%) Tl

(m/min) (kW-hr)

1 3.5 76 0 0.1

6 2 33 76 2 0.1

3 2.0 77 1 0.1

e 2.9 76 0 0.3

1 3.6 82 0 0.1

7 2 3.7 77 0 0.1

3 3.6 7 0 0.1

e 3.6 79 0 0.1

1 35 74 0 0.1

8 2 3.5 74 0 0.1

3 3.1 71 0 0.1

i 3.4 73 0 0.1
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y <3 o
ﬂ‘lﬁ‘l\iwujﬂﬁ .4 llﬁﬂﬁﬁuijﬂugiuﬂqﬁllﬂgLﬂﬁ@ﬂluaﬂﬂ’]ﬂajﬂ

AN unaeves
lusianiafanes avaf ANNEINIAIUMS Aunde (kg/hr)
(m/min) ung (kg/hr)
1 3.5
6 2 3.3 2.9
3 2.0
1 3.6
7 2 3.7 3.6
3 3.6
1 3.5
8 2 3.5 3.4
3 3.1

a s 2 A 2w
AT NNNUINN N.5 Lﬂﬂﬁl%uﬁﬂ?ﬂm%lﬂaﬂﬂlua@ﬂjﬂaﬁﬂ

ans eV weSiFuamsunzuaaiimaie (%)
lusian3a (m/min) upgla unzlaila
6 76 24
7 79 21
8 73 27

a s 2 -
AT NHUINN 1.6 lﬂﬂil%u@]ﬂa’lulﬁﬂﬁ’]ﬂ

anusunaavesluiiania (m/min) ANNBETE (%)
6 0
7 0
8 0
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' v
ﬂ]’iNW‘H'Jﬂ‘ﬁ n.7 ﬂ@lﬂﬂﬁﬁulﬂa@QWﬁQﬂMVlWﬂW

anusanaavesluiiania (m/min) sanmsaunlaoandaadlih (KW-hr)
6 0.3
7 0.1
8 0.1

3 4 S o 1 3
Nﬁﬂ]iNW‘M’Jﬂﬁ n.3 ﬁﬁNW’dﬂﬁ‘ﬂﬂﬁ"ﬁ)‘]_lﬁuﬁﬁﬂugﬂlﬂﬁliﬁﬂﬂllﬂ&ﬂa@ﬂLiJﬁmJ’Jﬁﬁ’N‘ﬁﬂ’NiJ!i’J

A =
maﬂmmmeﬂummmmaﬁ

251137 oAINMIUNZ (g)  WamMIunz (g)
waglufia a¥a dwh om 1V ung Y
n3n i (2 (min) (A) ) i;:g Nla  @eve  @ewme
(m/min) .
1 100 4.48 0.28 220 89 11 99 1
6 2 100 3.31 0.28 220 99 1 100 0
3 100 450 028 220 /D 14 89 11
1 100 236 025 220 84 16 100 0
7 2 100 2.19 0.25 220 87 16 100 0
3 100 2.38 0.25 220 82 13 100 0
1 100 2.35 0.23 220 83 17 100 0
8 2 100 230 023 220 71 24 95 5
3 100 2.27 0.23 220 85 12 97 3
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1 4 S H g
ﬂ]’iNW‘M’Jﬂ‘ﬁ n.3 @ni'l\‘maﬂTﬁﬂﬂﬁ@ﬂﬁﬂiiﬂugﬂlﬁ]ﬂlﬂéﬂﬂuﬂzLﬂﬁ@ﬂLNﬁﬂU’Jﬁa’Nﬁﬂﬂmﬁﬂ

1 = =
GIN""]"’IJ@QiH?JﬂﬂiﬂﬁLLG]HmZ‘T

AN 9NN
InaEve9 anuaanse  wediduams  nledidua aunliea
lusian3aa ataii lumsiau UNZINGA ANNEETIE  WAINY
e (kg/hr) (%) (%) Tl

(m/min) (kW-hr)

1 1.2 89 1 0.1

6 2 1.8 99 0 0.1

3 1 75 11 0.1

e 13 88 4 0.3

1 22 84 0 0.1

7 2 2.4 87 0 0.1

3 2.1 82 0 0.1

e 03 84 0 0.1

1 2.1 83 0 0.1

8 2 1.9 81 5 0.1

3 23 85 3 0.1

i ! 83 2.6 0.1

114



y <3 o
ﬂ‘lﬁ‘l\iwujﬂﬁ .4 llﬁﬂﬁﬁuijﬂugiuﬂqﬁllﬂgLﬂﬁ@ﬂluaﬂﬂ’]ﬂajﬂ

AN unaeves
lusiansaanaa avaf ANNEINIAIUMS Aunde (kg/hr)
(m/min) ung (kg/hr)
1 1.2
6 2 1.8 1.33
3 1
1 2.2
7 2 2.4 2.22
3 2.1
1 2.1
8 2 1.9 2.1
3 23
Mg 0.5 Wediudmsunzilionmaniiinans
anudundsvesluiia WoSIFuamsunzINaniiTiald (%)
NIAaAMad (m/min) upgla unzlaila
6 88 12
7 84 16
8 83 17

a s a
MTIHNUINT 0.6 11T IFUANNVITEYY

< d‘ = G .
ﬂ'J13»1lﬁﬁlﬂﬁﬂ"lli’)ﬂal‘iﬂlﬂﬂiﬂﬁmu!ﬁﬁ (m/min)

ANALTNY (%)

6 4
7 0
8 3
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ﬂ]’iNW‘H'Jﬂ‘ﬁ n.7 ﬂ@lﬂﬂﬁﬁulﬂa@QWﬁQﬂMVlWﬂW

s undevedluianiamawaa (m/min) o mMsamasanaan i (kW-hr)

6 0.3

7 0.1

8 0.1
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< @ <] @ 1A a A I 1A
YouNan1 TasanuemIngaveuuaniegh 22 Taamas taganunianngaedi 15
Aa a =3 Y Y = Y a a Y = Aa a A Y
Hadwas 3 ldesnuuuldvedlulianiie 22 Tadwas uazIiwesdnaun 15 Tadwas e ld

<3 o 2 ] Y =
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@ ! ° A 3 o A < =~
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lufiania 7 wasaeui

g o <3 Y] A A 9 3’1
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3 @
AN lumMsunzuaaiii = )
na1nl¥naviua (hr)

0.077 kg

= ———— = 3.6kg/r
0.021 hr

9
v @

3 @ 1w
JUU ﬂﬁ”mfﬁmmsluﬂ”liLLﬂSL‘iJa@ﬂLﬂJaﬂ‘U’J MI1NY 3.6 kg/hr

Y] o d d LY
3. uamﬂmshamﬁﬂmammsmzﬂmacﬁuﬂmmnzaﬂﬁ@nmﬁﬂuaﬂma

@ 1 o sl @ A Y A 5 A
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WU esiFuansunZINaatiIMae (MmN 79 %
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* 100
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