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ABSTRACT

A dried lotus seed sheller was designed and developed with the main objective to reduce
time and effort in removing the dried lotus seed pericarp for small and micro community
enterprises.

For designing the prototype, traditional dried lotus seed shelling from the farmers and
physical properties of the lotus seeds were studied. The prototype consisted of the main structure of
the machine, the feeding unit, the shelling unit, the power transmission unit, and a 1 hp electric
motor. The operation started from dried lotus seeds were manually put into the chute on the top of
the machine. Then, the feeding unit conveyed them to the shelling unit. Finally, the shelled seeds
were released through the outlet chute at the bottom of the machine.

The results of the prototype testing revealed that among the sheller speeds of 250, 300 and
350 rpm, the machine performed best at 300 rpm, capable of running at 3.18 kg/ hour. The
percentages of shelling and seed damage of lotus seeds were 81.00 % and 9.56 %, respectively. The
power consumption was 0.67 kW-hour. The prototype was able to work at least six times faster than
human labor. Based on the analysis of engineering economics, it was found that the lotus seed
sheller worked 1,920 hours per year, with an average cost of 9.6 baht per kilogram. The payback
period was 2.24 months and the break-even point of the machine was 428.23 hours per year,
compared to human labor.

Keywords: design and development, lotus, dried lotus seed, sheller
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H o 1 3w
msnwmnﬁ N.1 IAANITNYTT Lﬁ’umug{uﬂ'ﬂmq UAagANUUUIVBUNAAUI AN

mﬁﬂﬁ AN UNAAT (mm) Ltgf’uvhugfu&i'ﬂmq(mm) mmwmgﬂﬁaﬂ(mm)
1 15 12 1.2
2 15 10 1.1
3 16 11 1.3
4 16 10 1.0
5 17 12 1.2
6 15 10 1.4
7 16 11 1.3
8 17 11 1.2
9 18 10 1.3
10 18 11 1.2
11 15 11 1.4
12 16 10 1.3
13 16 10 1.0
14 15 12 1.4
15 17 11 1.4
16 17 10 1.2
17 16 11 1.3
18 17 11 1.2
19 18 12 1.5
20 18 12 1.0
21 17 10 1.2
22 15 10 1.3
23 16 11 1.3
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msnwmnﬁ N.1 IAANITNYTT Ltgf}UN"mf‘mgﬂﬁN UAagANUUUIVBUNAAUI AN

mﬁwﬁ AN UNAAT (mm) l,t?l‘}ulihuﬂutfﬂmﬂ(mm) mmwmgﬂﬁaﬂ(mm)
24 15 11 1.2
25 15 10 1.2
26 16 12 1.3
27 17 11 1.2
28 17 10 1.4
29 18 11 1.4
30 18 11 1.2
31 17 10 1.3
32 17 12 1.2
33 16 11 1.1
34 16 10 1.4
35 15 10 1.2
36 15 11 1.5
37 16 10 1.5
38 17 12 1.3
39 16 10 1.2
40 15 10 1.2
41 15 11 1.4
42 16 12 1.2
43 17 11 1.5
44 18 10 1.3
45 16 10 1.2
46 16 11 1.4
47 15 12 1.3
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mﬁﬂﬁ AN UNAAT (mm) Ltgr’uvhugfuéfﬂmq(mm) mmwmgﬂﬁaﬂ(mm)
48 15 10 1.2
49 15 11 1.3
50 16 11 1.4
51 16 11 1.2
52 17 12 1.3
53 17 10 1.5
54 15 11 1.3
55 16 12 1.2
56 15 10 1.2
57 17 11 1.4
58 15 11 1.3
59 16 10 1.0
60 15 11 1.1
61 16 12 1.2
62 18 12 1.3
63 18 11 1.3
64 17 10 1.4
65 16 11 1.2
66 17 10 1.4
67 17 10 1.3
68 15 10 1.3
69 15 11 1.4
70 16 12 1.2
71 17 12 1.5
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mﬁﬂﬁ AN UNAAT (mm) Lﬁ’uvhugfuéfﬂmq(mm) mmwmgﬂﬁaﬂ(mm)
72 18 11 1.3
73 16 10 1.1
74 16 10 1.2
75 16 10 1.4
76 15 11 1.5
77 15 11 1.0
78 17 11 1.2
79 17 12 1.0
80 16 11 1.1
81 15 10 1.2
82 15 11 1.2
83 16 11 1.4
84 16 10 1.2
85 17 11 1.3
86 17 11 1.1
87 18 10 1.2
88 18 10 1.3
89 17 10 1.4
90 17 11 1.2
91 15 11 1.4
92 15 11 1.3
93 16 12 1.4
94 16 10 1.5
95 17 12 1.3
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wiad AMWEINAATN (mm) @urugUENa13(mm) ANunden(mm)
96 17 12 1.2
97 16 11 1.4
98 16 11 1.3
99 16 11 1.2
100 15 10 1.1
101 15 10 1.2
102 16 10 1.1
103 17 11 1.3
104 18 11 1.5
05 18 RN 1.2
06 16 NESS 1.4
07 15 %o/ ON W7 1.3
08 PORSANOOIARS S 12
09 MONANE AN TOM 1.3
110 17 11 1.2
111 18 11 1.4
112 18 11 1.3
113 17 10 1.0
114 16 10 1.4
115 17 11 1.2
116 15 11 1.2
117 16 10 1.3
118 16 10 1.2
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mﬁﬂﬁ AN UNAAT (mm) Ltgr’uvhugfuéfﬂmq(mm) mmwmgﬂﬁaﬂ(mm)
119 17 11 1.1
120 17 11 1.0
121 18 12 1.2
122 18 12 1.3
123 16 11 1.3
124 16 10 1.2
125 17 11 1.2
126 17 11 1.3
127 17 11 1.2
128 15 10 1.4
129 16 10 1.5
130 17 12 1.2
131 15 11 1.3
132 16 10 1.2
133 16 11 1.2
134 15 11 1.4
135 17 10 1.6
136 18 10 1.5
137 15 11 1.5
138 16 12 1.3
139 17 12 1.2
140 15 12 1.2
141 16 11 1.4
142 17 11 1.2
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mﬁﬂﬁ AN UNAAT (mm) Ltgr’uvhugfue‘fﬂmq(mm) mmwmgﬂﬁaﬂ(mm)
141 16 11 1.4
142 17 11 1.2
143 18 11 1.3
144 16 10 1.3
145 15 12 1.2
146 15 11 1.4
147 16 11 1.3
148 15 10 1.4
149 15 10 1.3
150 16 10 1.4
151 17 11 1.2
152 17 12 1.3
153 17 12 1.2
154 17 10 1.3
155 18 11 1.0
156 16 10 1.2
157 15 10 1.4
158 16 11 1.3
159 17 12 1.0
160 17 12 1.1
161 15 10 1.1
162 15 10 1.3
163 16 11 1.3
164 17 12 1.3
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msnwmnﬁ N.1 1A Lﬁ'uwmf‘fuﬂﬂmq LAZANUYHIVUBDIUVAAUIN AN

mﬁﬂﬁ AN UNAAT (mm) l,t?l‘}ulihuﬂutfﬂmﬂ(mm) mmwmrﬂﬁeﬂ(mm)
165 15 11 1.2
166 15 11 1.2
167 15 11 1.4
168 15 10 1.3
169 16 10 1.4
170 17 10 1.2
171 18 12 1.5
172 17 12 1.3
173 16 10 1.1
174 16 10 1.2
175 17 11 1.2
176 15 10 1.3
177 16 12 1.0
178 17 12 1.2
179 17 10 1.0
180 15 11 1.1
181 16 11 1.2
182 15 11 1.2
183 16 11 1.4
184 17 10 1.2
185 17 10 1.3
186 17 12 1.1
187 18 12 1.2
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mﬁﬂﬁ AN UNAAT (mm) Ltgf’uvhugfusi'ﬂmq(mm) mmwmu,ﬂﬁaﬂ(mm)
188 15 11 1.3
189 16 11 1.4
190 17 10 1.2
191 15 10 1.3
192 16 10 1.3
193 16 11 1.2
194 17 11 1.2
195 17 A, 11 1.3
196 15 = 12 1.3
197 16 saeTaa Il 1.4
198 17 G "1—(.)_ 1.3
199 18 5of () ”1—0 1.2
200 1HHOSS 7 —i—l-" 1.1
méﬁ 0.1 0.7 0.1
mitldanmsinnzimaada fail
- VUIANNNEIVOUNAATI (mm)

mmanmmmﬁﬂﬁamﬂqﬂ = 18

mm&nﬂmmﬁﬂﬂ’aﬁaﬂqw = 15

ANRAY = 0.1
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durugudnan lvaga = 12
Y ] 4 <3

durhugudnans 1anga = 10
' =~

Aundo = 0.7

A 3 ]
- YA NurUIasnveunaniin (mm)

anuvnveamaan lnajga = 15
< v

ANUKIvOINAATAnge = 1.0

ANDY = 0.1

v N 3 o 4
Wﬁﬂ‘li‘l\?ﬂﬂ?ﬂﬁ n.3 miNNamiﬂﬂﬁ’a‘UﬁmiauzﬂlmLﬂ%ﬁﬂzmwmﬁaﬂmaﬂuawmﬂﬁ

< 2 A
ﬂ']'lﬂJLi'JQﬂﬂa\ul‘]J‘]Jﬂ 1

ﬂ’]‘]u!%j ﬂé’l\‘] ﬁ]ﬁﬁlﬂ 1A I AV ’&6]5’]ﬂ’]§ﬂ$[1/]’]$(g) WNANITNZINME (%)
gnné@ i
(rpm) (2) min) (&) ) ngmz ooeme i demw
1 Lilg  @evne
250 1 300 83 066 220 210 57 7000  11.00
2 300 815 066 220 220 53 7333 9.00
3300 82 066 220 215 54 71.67 1033
300 I 300 702 066 220 229 40 7633 10.34
2 300 701 066 220 236 42 73.67 733
3300 74 066 220 230 41 76.67  9.66
350 1 300 92 066 220 220 40 7333 13.34
2 300 93 066 220 224 37 74.67 13
3300 927 066 220 221 39 73.67 1333
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msmwmnﬁ n.3 G’]ﬁNWﬁﬂ"IS‘VIﬂﬁﬂﬂﬁ%iiﬂu%ﬂl’ﬂﬂm?ﬂﬁﬂzm"lg!,‘ﬂaﬂﬂLiJﬁﬂ‘]J’Jﬁa’Nﬁﬂ’J”lmﬁfl

9 v
QNNAVVN 1

anws  a¥e awemnsely  weddudms  nledidud oMM
gnn'éa i MM prmzNgn  Anudene Funliea
(rpm) (kg/hr) (%) (%) waanulvlih

(KW-hr)

1 15 70 11.00 121

250 2 1.6 73.33 9.00 1.13

3 1.6 71.67 10.33 1.19

inag 1.57 71.66 10.11 1.19

1 1.9 76.33 10.34 1.02

300 2 2.0 76.67 7.33 1.02

3 1.9 73.33 9.66 1.07

inag 192 7544 9.11 1.04

1 14 73.33 13.34 1.34

350 2 ST e oo 1.35

3 14 73.67 13.33 1.34

nae 1.44 73.89 13.22 1.34
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y 3w
ﬂ‘li‘]\iﬂujﬂﬁ n.4 !lﬁﬂ\jﬁuiﬁﬂuzehﬁniﬂgL‘ﬂﬂlglﬂaaﬂluaﬂuflﬁﬂﬁq

ﬂﬁlulgﬂgﬂﬂéﬂllﬂﬂﬁ 1 ﬂ%ﬂﬁ ﬂ%]Nﬁ1N15ﬂ1Hﬂ1§ ﬂluﬂéﬂ (kg/hr)
nEIMe (kg/hr)
(rpm)
1 1.52
250 2 1.62 1.57
3 : 1.57
1 1.91
300 2 1.99 1.92
3 1.87
1 1.44
350 2 LN, 1.45 1.44
N SRR 143

~ s 8
M9 UINN 0.5 1O5IFUANTALINMIZINAATI IR

mmﬁ’;gnnéumuﬁ 1 (rpm/min) lesiFuamsnzmznaninae (%)
pzmela pzmelaila
250 = NN 77;17.6677 ] & 18.22
300 75.44 13.67
350 73.89 12.89
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a s o -
MW UINN N.6 Lﬂ’ﬁ]il%u@ﬂﬁ’lﬂ!ﬁﬂﬂ’m

ANN5IgNNAMVUUN 1 (rpm) ANMTETIEY (%)
250 10.11
300 9.11

350 13.22

' v
ﬂTiNNN'Jﬂﬁ .7 E)@]i"lﬂ"lﬁﬁul‘]JaﬂQWﬂNWHllwﬁ”l

mmz%‘agnné’aamuﬁ 1 (rpm) Fanmsaunlaoandanululih (kW-hr)
250 1.19
300 1.04
350 1.34
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v 4 3w {
Wﬁﬂ151qwu3ﬂﬁ 1.3 ANTNHANTNATDUANTIDUTVO Lﬂ%@q ﬂglmﬂlglﬂﬁﬂﬂluﬁﬂﬂjﬁﬁqqgﬁ

< 2 !
ﬂ'J'liJLi'J@Jﬂﬂﬁ\HLUUﬁ 2

v (2

aNs A% i nm I vV oAnInsnzimz(g)  Wamsnzime (%)
gnnéa i
(rpm) (@ (min (A (v LMz  nzme Ta  (@eme
1a Tailla  @ewme

1 300 4.31 0.66 220 218 25 72.67 19.00

250 2 300 4.56 0.66 220 219 21 73.00 20.00
3 300 4.49 0.66 220 221 24 73.67 18.33

1 300 4.33 0.66 220 248 24 82.67 9.33

300 2 300 5.02 0.66 77220 244 26 81.33 9.67

3 300 4.46 0.66 220 237 34 79.00 9.67

1 300 406_ —0.-6-6- S 220 i 5-10 47 70.00 14.33

350 2 300 4.28 0.66 220 213 40 71.00 15.67

3 300 422 0.66 220 212 42 70.67 15.33
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y 4 3 o ! <
msmwmnﬁ n.3 G’]ﬁNWﬁﬂ"IS‘VIﬂﬂ'ﬂﬂﬁuiiﬂu%ﬂlﬂ%ﬂ%@dﬂ%mwlﬂﬁﬂﬂLiJﬁﬂ‘]J’Jﬁa’Nﬁﬂ’J”lmﬁfl

v '
iﬂﬂgﬂﬂﬁﬁu”ﬂﬂﬁ 2

v

anusy e anwemnsely  wesiFuams  wesidua oINS
gnn'éa i MIMNY ALMINEA (%)  ANMFEIE Funlieq
(rpm) (kg/hr) (%) wasnulldh

(KW-hr)

1 3.03 72.67 19.00 0.63

250 2 2.88 73.00 20.00 0.66

3 2.95 73.67 18.30 0.65

inag 2.95 73.11 19.10 0.65

1 3.44 82.67 9.00 0.63

300 2 2.92 81.33 10.00 0.73

3 3.19 79.00 6.00 0.65

inag 3188100 9.67 0.67

1 3.10 70.00 14.00 0.59

350 2 299 7100 1600 0.62

3 3.01 70.67 15.00 0.61

1 3.03 70.55 15.00 0.61
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y 3w
ﬂ‘li‘]\iﬂuaﬂﬁ n.4 !lﬁﬂ\jﬁuiﬁﬂuzehﬁniﬂgL‘ﬂﬂlglﬂaaﬂluaﬂuflﬁﬂﬁq

v
U

ﬂ'ﬂ?»l!%')'gﬂﬂé’ﬁ!!‘llﬂﬁ 2 ﬂiﬂ‘ﬁ ﬂ'J"INﬁ"IN1§ﬂ‘1uﬂ"I§ f”h!ﬂa'fl (kg/hr)
nEIMe (kg/hr)

(rpm)
1 3.03

250 2 2.88 2.95
3 2.95
1 \ 3.44

300 2 2.92 3.18
3 3.19
1 3.10

350 2 2.99 3.03

3 3.01

~ Jd < 4 & @
MINWNHUINN N.S nJaimsuﬂmﬁnzmwmaﬂmmu

mms%’sgnnémmuﬁ 2 (rpm) zﬂa%n«ﬁuﬁn1s.f-1-$a:vli1zz;ﬁ-ﬁﬂ‘ﬁ"smne (%)
pzmela pzmelaila
250 1= (W 7773;17 27 8.00
300 81.00 9.67
350 70.55 14.33
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MW UINN N.6 Lﬂ’ﬁ]il%u@ﬂﬁ’lﬂ!ﬁﬂﬂ’m

ANN5IgNNAMVUN 2 (rpm) ANMTBTIEY (%)
250 19.00
300 9.67

350 15.11

' v
ﬂTiNNN'Jﬂﬁ .7 E)@]i"lﬂ"lﬁﬁul‘]JaﬂQWﬂNWHllwﬁ”l

A353gnNAMVUN 2 (rpm) dsanimsavasanasnulvihkw-hr)
250 0.65
300 0.67

350 0.61
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@ o 3w A < 2
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ANuasa lumsnzmzanli = 2
nanl¥Navua (hr)

2.32kg

= — = 3.18kg/hr
0.73 hr

v
[ Y

I 9 T W
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Study and Testing of a Dry Lotus Seed Sheller

1* y 1 1 N
Surawut Sangsawang , Jaturong Langkapin', Sunan Parnsakhorn” Roongruang Kalsirisilp
1Deparfment of Agricultural Engineering, Faculty of Engineering, Rajamangala University of Technology Thanyabur,
Thanyaburi, Pathumthani, 12110.

Corresponding author: Surawut Sangsawang. E-mail: jaturong.l@en.rmuttac.th, surawut_s@rmutt.ac.th

Abstract

A dry lotus seed sheller was designed and fabricated to reduce shelling time and number of labor for the dried
lotus seed shell removing of small and micro community enterprise. The prototype consisted of main frame, feeding unit,
shelling unit, the power transmission unit, and 1 hp electric motor, which was used as a prime mover. The operation
started with manually feeding dried lotus seeds into chute at the top of machine. Then they were conveyed to shelling
unit to shell by feeding unit, and finally seeds were released through outlet chute at the bottom. The results revealed
that the average speed of sheller 350 rpm worked well among the average speed of sheller 250, 300 and 350 rpm
respectively. Working capacity was found to be 2.02 kg he' the percentage of shelling and seed damage of lotus seeds
were 78.67% and 7.33% respectively, and consumed 0.66 kW-hr of energy. This prototype can work at least six times
faster than human labor.Based on the engineering economical analysis, indicated that the operating cost was 16.30 Bath
kgfl, payback period 3 months and the break-even point of the machine was 1,920 hr yeauf1 at the annual use of 428.23 hr

-1
year .

Keyword: Study and testing, Lotus, Dry Latus seed, Sheller.
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Figure 1 Traditional dry lotus seed shelling methed. [8]
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Figure 4 Dry lotus seed after shelling (a), Dry lotus seed (b)
and Seed damaged (c).
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Figure 5 Shelling percentages at different cutting blade
size and cam speeds.
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Figure 8 Seed damaged at different cutting blade size and

cam speeds.
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Shigley, J.E., Mischke, CR. 1989. Mechanical Engineering

Table 1 Cost of dry lotus seed sheller prototype.
Design. (5th Edition). USA: McGraw-Hill Book Comp.
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