ANSNAIUILLAZNAFDULATaIUNZIUADNINAAUINAS

DEVELOPMENT AND TESTING OF LOTUS SEED SHELL PEELING
MACHINE

3%&1ﬂﬁwuﬁ"ﬁtﬂudqwﬁwaamsﬁﬂmmwé'ﬂqm
USuaun3rnnssuAnansuvnUndin enundvniainssuiaiasdnnanuns
AMZIAINTTUANANS
UnIneaemnalulagsvuenasyys
Un1sfinwn 2565

fvaAnSvesvnInedumaluladsnvenadyys



ANSNAIUILAZYIAFDULATIIUNZIUABNLUAAUINANS

3%&1ﬂﬁwuﬁ"ﬁtﬂud'swﬁwmmsﬁnmmwé'ﬂqm
USyyrisanssusnansavintndin a1v13v13anssuiadasdinsnainens
AMZIAINTTUANENT
UIngaemnalulag vNenasyyI
Un1shnen 2565

%4

¢ o ~
AvansvasunIneamalulagsivusna V]



HadoInenfinus NMSHAULATIAFDUAS BNz UABNWARTMAN

o - uwana WpduR @TIde

#1913 Armnssuiaiesdnsnalneas
anansditinen F99ANARTI15EAN TR San1iug, D.Eng.
Ynsinen 2565

Development and Testing of Lotus Seed Shell Peeling Machine

AMSNTIUNTTERUINETWUS

£ NSNS
(spemansnsdusyr yauwnidana, Ph.D)

@ 2{%/6’ ___________________ S AFPEUIRP]

(Hvrwmansiansdaaiie g, Uin.)

ﬂ‘/
ATIUNTY

(599N@R51915899 590 §anAUG, D.Eng.)

‘ = i ot < @ = v a
~ Lﬂuﬁ’m%uwmmﬁﬂﬂw’mmﬁaﬂqmﬂ‘i SUAVRIRZ VIV 43

(spemERsINToATIIY Agusd, Ph.D.)
FuN 21 weu TuAN WA, 2566

UsEs1unNITuNIg

Augdmnssumand wninedumaluladsiaueasyy’ suliiineinusa

K// AUAAMZIAINTSUAERS



O R a

wadaInednus MINAULALNAFBUASBILNEIUABNIAATINA

¥o-uuEnNa WgdUR ATy
#1919 AAINTTUATDIFNINALNWAT
el =2 & & W A €
219159NUSNW 599FANAN15I0 TR a9nfug, D.Eng.
Un1sAnen 2565
-7 1
UnAnga

o

nATeiliingUsrasdiite 1) afauasianaussousmahauvenaiesunzudet
Makar2) TiesevanuminzanuATegmansimnTuvea as LUy WieliinunIng
ansnanfuuNTHAR Hioanseziia wasussulunmsungiUFonadatmandniedadiy
HakFauazinlsiikinuenInsdnae

\TeunzdntmansUsznouse lassaaaies ynaenudndes yiluia szuu

o w [

] A < £ 3 4 <) Y o o [y [
demda yadausniUdonuaziudna Tduawesihvuin 0.5 wsedn 1udumas wann1svinaues
dl' a £ < Ly v 1 13 14 & [ v a
wiaauuang lddeouudadmatad1vesdouwudnsuuy ndunantivaiazisliuy
anevnuulududadululiniivaneanenin wazUdeslmudntinaiisisdgiuaisvaansodluds
gadnuenivinnsAnkenilionsaziudnoandiniu nedonaesawinuanskiiugnsunIuas
I3 41' LY ! [
WanIzARaUfIaNlUMNYDIWI0 0N VRGN
31NN1SNAABUT A1ULEI50UTBINBIABS 1,200 1,400 LAz 1,600 50UR OUIT
o w l a 2w 3 yaal < =
MINEIAU WU LA BIUNZLNAAUINA9EINTaIula AT A NL5 258U 1,400 rpm 4
ANaInTaty n13vien 49 Alansusiedalus wWesidudlunisunziudada 84.6% n1s
Audeandsnulnda 0.24 Alatad-talus ShsnisAnueniudenuaziuinegi 56% a1nn1s
a ¢ a sa oA gy A 2 o ) | =
IRTeRBLATYgAan SanssunuI e ldinseannzmdntivas 1,440 Milusiel asilszey
AUNU 7 Lo 1130 210 Tu wazaAuu 175.5 Falussiel eaSeuiisufiunisunende
WIHTLAY

< LY

AdnARy: wantmads, gatuile, lasesunziuden

(3)



Thesis Title Development and Testing of Lotus Seed Shell Peeling Machine

Name-Surname Mr. Santi Sriwisai
Program Agricultural Machinery Engineering
Thesis Advisor Associate Professor Jaturong Langkapin, D.Eng.
Academic 2022
ABSTRACT

The purposes of this research project were to: 1) build and develop the
performance of a lotus seed shell removing machine and 2) conduct an engineering
feasibility study of the prototype. Using the machine, the farmers would benefit from
reducing production costs, shortening the manufacturing cycle time, decreasing labor
costs in removing lotus seed shells. Moreover, it may increase productivity and profits.

The machine consisted of a machine framework, a conveyor set, a blade set, a
power transmission system, a shell and seed sorting set with a 0.5 hp electric motor as
a power source. The working process started from feeding the lotus seeds into the seed
feeder on the top. Then, the lotus seeds were conveyed on the belt to the cutting
blade set at the end of the belt. After that, the processed lotus seeds fell into the
bottom of the machine, forwarding the sorting unit. The shells and seeds were sorted.
The shells fell through holes into the bottom and the processed seeds were moved out
through the seed outlet.

According to the prototype testing at the motor speeds of 1,200, 1,400 and
1,600 rpm, it was found that the lotus seed shell removing machine worked in an optimal
condition at 1,400 rpm with the capacity of 4.9 kg/h. It could remove lotus seed shells
at 84.6%. The electric power consumption rate accounted for 0.24 kWh. The shell and
seed sorting rate was at 56%. Regarding engineering economics, it was found that when
the lotus seed shell removing machine was used for 1,440 h/year, there would be a
payback period of 7 months or 210 days and the break-even point of the machine was

175.5 h/ year compared to manual shell removing.

Keyword: Lotus seeds, Blade set, shell removing machine
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asil 2.2 UNNTTYVDWNAINUUINTFIU ISO/RT75-1969 [18]

vuaduraudnats (mm)

6 25 70 130 240
7 30 75 140 260
8 35 80 150 280
9 40 85 160 300
10 a5 90 170 320
12 40 95 180 340
14 55 100 190 360
18 60 110 200 380
20 65 120 220

7) NNSANUILNULAZ LAY

AN LLUUADTA
M, 2T xn
P = 60
P x 1000 x 30
Mt=  TTxn  (F5U-LUnT)

P = Mdsuszylumen Wy @latnd)

@ [~ 1 =1
N = A3UL5350UvaIwan WU (SaUmADUIN)
Mt = lauudtnsey (Hadu-wns)

MB = Working Torque (H16u-4»9)
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CB = Working - factor

Mt ><CB

nsAwILEEuAUgNans (g d) vasnan
Tun1sAuInasdalains ATl uARA N RULIUINT I TEEELNAT Y30 MINTIULTIT
nsgvisiawman Jeralumuddn warduIUTOUNOMMULIA EUNILALENA K UANENATS

vounanlalneuseuo

o4 < © XM (2.9)

C1 = Wuunwestuediulumud
C1 = 6,9 \ile Tall = 15 Sadusieasediadmnsdwsy St 37, St 42
C1 = 6,3 ile Tall = 20 Dafuseasdiaamnsd sy St 50, St 60

C1 = 5,8 e Tall = 25 DriusensefiadiunsdmsuminnaniinauAuand

ASANUIIALAAITILULEU
= Al a P~ ) = 'z I3 A = v =
WesnnluudniAnlumanil 2 dnvazde Wmwdde wasluwuinyuindsdonduy

A1 Comparative Moment (Mc)

2 ’
V. \/(MB +0.7450L M)

Mc = Comparative Moment %128 128U-luns
Mb = TuusdndmsuRuinTndatestasdudunsieniliedu Tsu-luns

Mt = Tuuddadmsumaiilaainaunis (2.20) wanuisdaaduinfu-uns

00 = RTIEIUNITINTIF
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00 = 0, 7 Wleanszmsvyuinegludnuvay Static (dead) load 3eUndulating

Load viseidu Alternating Bending Load

o0 = feanrsensuyuia wag n1saneglunsdisunissiwuieadug iy

Alternating Load v14@09

Cball = W (2.6)

a o 1

Ghall = Apuduineyyn Wi didiusenisdiadiuns

W = Section modulus vJu Tafusensaliaaiuns
D' - dY)
wannale W = 32xD (2.7)
(D' - d")
~ 10xD
e

= Wurmuaudnannieuennal mbeluliaduns

D
d = duhuaudnananelumwen wheduladunsnaisiu

wTxd’
W = 32 (2.8)
3
~0.1xd wnuly
M M,
3 0.1x0
Oball = 0.1xd .43 = all (2.9)

d)d _ 31I Mc /O’l'o-ball (2.10)
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Tlunsaindianluwudvuiatumnan

Tupsaliinanzmvyuialunatsgafed wwligasaioluil

Tall = P (2.11)

Mt = Tnuddagainaunisi (2.2)
Tall = anududneyginduiiunonsnadadiuns
Wp = Polar Section Modulus
02x(D* -D")
dnsuwainany Wp =~ D (2.12)

Wle D = duruAudnasngueningn

d = durugudnannglumal nihedudadwns

3
dmsunandy Wp = 0.2xd unuluaunis
Mt
o 3
azld Tall = 02xd (2.13)

J M 2. 1 @ a a
¢d = N 1020, nugldulasung (2.14)

d = duhugudnanveanan wieduladuns

2.7.2 MIMIMAVDILLNDS

dlelduss F dadfu Mvidemanlaglvinanfinnmdisou n domamuly 1 sou 2y
ANN3AAUILMTTEEN T IAG B UL BlwamauATU 1 T0U ansoAuamlidauandly

AN (2.15)
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AUNSNLY AU TLHENITLAR DUN

S = 2T (2.15)

= ° Vo A g Yoo
Nulufiwainyu 1 seurwinmlinuandluaunisi (2.16) aunisildmuamiau

WF = F x 2Ttr (2.16)
n13AIUMNUlUNTAINEYIReTUNT YUETIIWAIMLY N SRURBUNT @11190
Awnilanauandluaunisn (2.17)

auNSNLEIUNITAUIIN NUAWAINTEYINReI U

WF = F x 2Tlr x n (2.17)

AMsLsIDale fanandluaunisi (2.18)

S RXx r (2.18)

P9t MAIUBLRBSANLITAMILS NLARSLUENNISA (2.19)

27zTn
p- 60 (2.19)

o
kB

v A

P Ao Masiwansunssanuawasivuieduing (w) visenladingd (kw)

=Y

T A9 luudnssOaiviieduinduuns

& < a 1 [~ 1 a a
N A9 ANULIITOUVDUNANUNUIGTUTBUNDUIN rom (1 98U = 2 L5L08U)

[

r fe Sadvaanariviieidumng

ANSAUIUNMIAINULAULRDU

16T
D3 (2.20)

T
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zul

_mD2 o D3

[
&Y

WIzaztu 6 %150 16 (2.21)

NNEGNT v (2.22)

T = 1Y =
A AINULAULRBDU

= ! 9 =
\ Ao ﬂqﬂaqMUaaﬂﬂﬂiuquLﬂiaQﬂa

Ol g mmwmﬁu’gqqﬂ (Maximum stress) N/mm

v
[ Y = Y o

Tim  AB NOAAIULANIUBYNUSNBEIZNITSULSS

Y

2.2.4 ANTRONRUUAIYNIUAINIAY
[~ & a P ‘ﬂ' o e Vi o P =3 v a ~ o
anemulugunsalviianisrenasesinina Nlddsmdmninialudinniladnuue
WENAUA U BI1EN TA8E18NIUALTUTLNOUNIY FITULAADUL harAim1l Walriin1slauwed

AENIUANNINTUATIUN 2.25 Bavinlimsdemdslaunnay [19]

Ul 2.25 msltaenuiteligunsaifia [19)
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watadtuludamgiadniy drluldauludnvaslovivsondedld winisdnnsevesaieniulu

anwauziuulviazindulang degun 2.27

=
3

L T 1T

"

Sptuila Annaele d Fwnuennalyy

JUN 2.26 nsdsidsvesanernuwuuled [19]

2) angmudnwazlyd 1umsisaienuiviniadasmadouly denalide
anemuIgnyuluanan ity

3) mewiudnuarddled feagndufianedsainfuuadfenanimyunieudy
danalvinisnauvesareniuvudainiuiung szdmusliaunitsaeniudulngniy
Useana 1/4 wagliasaisniunalvgninuszanad 1/3 mnvesasuuudnvaziln

4) aewiudme aswannndulovedwiieaned defvesaenuriainaildam
sildsaun waglifimsduaziiion Samnziueiends waganuiigedmivdomeniuauin
ian

YUYRsEEIULazdemenudnuaraziinifendusuan madmunvuinag
Amunlagldmnuniisiinduazmnamuaisnulddnysunu Jemenuaniuusssun axdl

[

YUINRIH AB Y, Z, A, B, C hazaun E
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5UN 2.27 uansidnvesangnuiuaeaeniy [19]

Fan13TuaeaeNIUaL LU AT WIARINTENIHAFUR AV IR DA NI UAY

FOIEEWIUTIAINANT fFy = dF ¥ps@gniu

JUN 2.28 uansussuuaeniudu [19]

ANYNIUAY

2fFy = dF (2.23)

WSIUHATEITIUVDWIY Fy 980945970

i “ F Sina
Fy = WWE} Fy = ?HXT (2.24)
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AMAINAIF AN IUALAIA PN

Wp == Z(Fl - Fz)V

e V = AnusiEeny
Z = UIURIYNY

ANMNYINATVBIEENIUANIA LA INENATS

(2.25)

Dp—d
Ly = 2C+ 157 (Dp - dy) + 222 226)

fle Ly = mmemaiind
C = spepniesenInaudnaaeaelvey
Dy = YuAduuAugna1deaenulvg
dp = YPUIAFURTLAUENA NS ATENIUAN

ADINIINIIUANNENINNT Inensmsseidurugudnans tngldaunis

C-P+ (P2 —q):

Taedi P=0.25L, — (Dp — dp)

(2.27)

(2.28)

9157 I sIRstuaenLlutuay azvinliatenuduiuseansnn dmunsaune

Astdau Taannaunis

(2.29)



wsagaidaudnanaliesanivinvesaieniu

WAV?
F. = (2.30)
g
LSeanSLleaINUsImENAUdnan Ae
2ZF :Sica
Fr = —Cz (2.31)

g Z = 9NUIUANUY

AuN1INTTINLTIFULILNY YuzdsTATTULT S ToRINLTIMTAUENA1Y DML

Fl = FW i FR (232)

TunauURnisanUssanavewsamsluluILnuINEaLN1S

K;F Sica
Fw = 17 (2.33)

A Ky JWudauszneuldou duegivaniiznisinany

Tunsdaiduleeldfigunsalviliifaussfsluaieniunasaial Adndudeuaiuss

@uéﬂmamﬁm 1NFUNTT

27ZFSica
Fr= ——— (2.34)
2
- 2K, V?Sica
wsa F = ZT (2.35)

AU TIA LA SN LT UAUINYINAU

_ (KqF1+ZK,V?)Sica
o 2

Fy (2.36)
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hreshing unit :
% Main frame

parating Unit
Power

Transmissions unit
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ANENTALUNTTIU (kg/hr)

Tulinfnmes Tulinamuiea
ANLLSITR UL (SRU/UNT) B 1200 g 1400 mm 1600

UM 4.5 AnuansalunsinuvenaIstnsdenuantiney

a o

egnwi(a,b,olulsiazannznisnageuiinuLana1siuegeilted Ay nseda (p<0.05)
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4.4 WAN1TIATIZALATUTIRUNALTUATHAIEASIAINTTH
4.4.1 alganelunisvinau
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1) fuunsd

- dndousen Andndensia DP = (P-S)/L Tngld P fesiadevenniosing
(W) S Femevevieyadiaundeiileiniesinsmunety (V) uaz L Ae o1gmslinuves
\w3esdns @)

- 51093 BILNEIUADNLEATINA2S WU 30,000 UM Tyar1gINves
wdpaungivdonudntavas iedulil 5 fyadiaande 10 wWesdudvosnardunuinies
ety sranenuedes (S) = (10 / 100)*(30,000) = 3,000U
AdoNsIA1 (DP) = (P - ) / L = (30,000 - 3,000) / 5 = 5,400 U

~ menidy (1) = (P+S)/2)i/100) Tnelsk i Aeshsmonilosed whiu 10
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'
a
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a G o a = & @
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S18015 MUY (UN)
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- Uiy 1,300
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80



2) AuNURuLUS
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wUsiniu 7,050 + 66,182 = 73,232 umisial

- aldfgelunisvinay mseAlansy) veuedewunziUdenudntiva 1 9 vawhou
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% L
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[ 1
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nalunIsingu 1,440 Fluasiel
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AUNUALLUS 73,232 umsal
AUNUTIY 73,232+ 1,650 = 74,882 U sl
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HaUsEleyans 28,800-74,882 =-46,082  uwWial
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4.4.3 nsldanuauu

nsldauduny = aldanensd / ($nsA1dns - arldsnelunisiia)
Alddnemsd = 7,050 umsed

SRI1ANT19NITUNLUS AUINATTVOINTIIY = 20 UmdeAlansy e
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A13199 4.2 ﬂ’ﬁL‘LJ%‘EJ‘ULﬁEJ‘Uﬂ’]iﬁ’]ﬂ']u%‘ﬁ)i’j’]\‘il,ﬂ%@\‘iLLﬂSL‘UﬁE’]ﬂL%Jé;ﬂ‘ljj’ﬁ/ia’llﬂ(;]/“HLLUULLaxLﬂ‘E}(ﬂﬁﬂi

o o
LAT BYLAS LAT BILLANS
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LA WA
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2. Wasiudnsunziuantiviais (Wasidud) 100 71.4 84.6
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ANS19NUINT 1.1 S18azBunvasNdntInaruiinInaaau

idndi ANLETINEAT WEusuAUENAa1 AuUmEen
(mm) (mm) (mm)
1 22 16 1.2
2 21 16 1.3
3 21 15 1.1
il 21 14 1.2
5 22 17 1.2
6 19 15 1.3
7 22 16 1.1
8 22 17 1.2
9 22 16 1.1
10 22 16 1.1
11 22 16 1.2
12 21 16 1.3
13 20 14 1.1
14 21 15 1.2
15 22 18 1.1
16 21 16 1.1
17 22 16 1.2
18 20 17 1.2
19 21 15 1.2
20 22 16 1.1
21 23 16 1.3
22 21 16 1.1
23 22 15 1.2
24 23 16 1.1
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ANS19NUINT 1.1 S18azBunvasNdntInaruiinInaaau

idndi ANLETINEAT WEusuAUENAa1 AuUmEen
(mm) (mm) (mm)
25 21 16 1.2
26 22 16 1.2
27 21 17 1.3
28 21 16 1.1
29 22 17 1.1
30 21 14 1.2
31 22 16 1.3
32 21 14 1.2
33 22 16 1.1
34 23 16 1.2
35 22 16 1.2
36 22 16 1.1
37 22 16 1.1
38 20 15 1.2
39 20 15 1.2
40 21 16 1.3
41 20 16 1.2
42 21 15 1.1
43 22 16 1.3
44 21 16 1.2
45 21 17 1.1
46 20 15 1.2
a7 20 16 1.3
48 20 15 1.3
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ANS19NUINT 1.1 S18azBunvasNdntInaruiinInaaau

idndi ANLETINEAT WEusuAUENAa1 AuUmEen
(mm) (mm) (mm)
49 20 15 1.2
50 21 16 1.2
51 22 15 1.1
52 22 17 1.2
53 21 15 1.1
54 21 14 1.2
55 21 15 1.1
56 20 15 1.2
57 21 15 1.3
58 22 16 1.3
59 22 16 1.2
60 21 16 1.2
61 20 16 1.1
62 20 15 1.2
63 22 16 1.3
64 21 16 1.2
65 21 15 1.2
66 22 15 1.2
67 21 15 1.1
68 22 17 1.2
69 21 16 1.3
70 22 15 1.2
71 22 15 1.1
72 22 16 1.1
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ANS19NUINT 1.1 S18azBunvasNdntInaruiinInaaau

idndi ANLETINEAT WEusuAUENAa1 AuUmEen
(mm) (mm) (mm)
73 21 17 1.1
74 21 15 1.2
75 21 16 1.2
76 20 16 1.1
v 20 17 1.2
78 21 15 1.2
79 21 15 1.2
80 22 15 1.1
81 21 16 1.1
82 21 16 1.1
83 22 16 1.2
84 22 16 1.2
85 23 16 1.2
86 20 15 1.1
87 20 16 1.2
88 21 15 1.1
89 22 15 1.1
90 21 16 1.3
91 21 16 1.2
92 22 16 1.2
93 23 17 1.1
94 21 16 1.2
95 20 16 1.2
96 21 16 1.1
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ANS19NUINT 1.1 S18azBunvasNdntInaruiinInaaau

idndi ANLETINEAT WEusuAUENAa1 AuUmEen
(mm) (mm) (mm)
97 20 16 1.2
98 20 16 1.1
99 23 15 1.3
100 22 16 1.2
101 22 16 1.1
102 22 16 1.2
103 22 17 1.2
104 21 15 1.1
105 20 15 1.2
106 22 16 1.1
107 21 16 1.2
108 22 17 1.2
109 22 17 1.3
110 21 16 1.2
111 22 16 1.1
112 20 15 1.2
113 20 15 1.2
114 21 16 1.1
115 20 15 1.1
116 20 15 1.1
117 21 16 1.2
118 21 16 1.2
119 20 15 1.3
120 20 15 1.2
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ANS19NUINT 1.1 S18azBunvasNdntInaruiinInaaau

idndi ANLETINEAT WEusuAUENAa1 AuUmEen
(mm) (mm) (mm)
121 21 16 1.1
122 21 16 1.2
123 21 16 1.2
124 20 15 1.2
125 21 16 1.1
126 22 17 1.2
127 20 15 1.3
128 21 16 1.2
129 21 16 1.1
130 22 17 1.1
131 21 16 1.2
132 20 15 1.1
133 21 16 1.1
134 20 15 1.2
135 21 16 1.3
136 22 17 1.2
137 21 16 1.3
138 20 15 1.1
139 20 15 1.1
140 21 16 1.1
141 20 15 1.2
142 21 16 1.3
143 21 16 1.1
144 20 15 1.2
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ANS19NUINT 1.1 S18azBunvasNdntInaruiinInaaau

idndi ANLETINEAT WEusuAUENAa1 AuUmEen
(mm) (mm) (mm)
145 21 16 1.3
146 20 15 1.2
147 21 16 1.1
148 21 16 1.2
149 21 16 1.1
150 21 16 1.3
151 20 15 1.2
152 21 16 1.2
153 21 16 1.1
154 21 15 1.1
155 20 16 1.2
156 21 16 1.1
157 21 16 1.2
158 21 16 1.2
159 20 15 1.2
160 21 16 1.3
161 20 15 1.2
162 21 16 1.3
163 20 15 1.1
164 21 16 1.1
165 20 15 1.2
166 21 16 1.1
167 20 15 1.2
168 21 16 1.1
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ANS19NUINT 1.1 S18azBunvasNdntInaruiinInaaau

idndi ANLETINEAT WEusuAUENAa1 AuUmEen
(mm) (mm) (mm)
169 21 15 1.2
170 20 15 1.3
171 20 15 1.1
172 21 16 1.2
173 21 16 1.2
174 20 15 1.2
175 20 15 1.1
176 21 16 1.2
177 21 16 1.2
178 20 15 1.1
179 21 16 1.1
180 21 16 1.2
181 21 16 1.2
182 22 17 1.3
183 20 15 1.2
184 22 17 1.1
185 21 16 1.2
186 20 15 1.2
187 20 15 1.2
188 21 16 1.1
189 22 17 1.1
190 20 15 1.2
191 20 15 1.1
192 21 16 1.2
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ANS19NUINT 1.1 S18azBunvasNdntInaruiinInaaau

aAT AU NUAAT WEusuAUENAa1 ANUNULUEBN
(mm) (mm) (mm)
193 21 16 1.1
194 20 15 1.2
195 21 15 1.1
196 22 16 1.2
197 21 16 1.2
198 20 15 1.2
199 20 15 1.2
200 21 16 1.1
ATlEANNNNTIATIZNEDR ol
 UIAANNENVRINAAT (mm)
@ Ly
ANENIVBLUAATINNER ) 23
I3 v Y
ANgvenUdntIdoran = 19
ALade = 21
- duRugugnatsueudatl (mm)
s uaugnans ugjan = 17
(73 1 6 <
WuNUANENANY Lanan 4 14
ALaaY = 15.5

A [
- VUINANUAUNUFDNYDIUAAUT (Mmm)

Anuvwveudailgian

ANUNNTDLNAATIANER

1 dl
ALRNY
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NAANSIUINT 1.3 AISRANISNAFBUANTIOULVDLATDILNZIUADNLAATINAINAINLLSD

AU 9 veslinAnms 30°

ALLS7 RIINITUNE(Q) Nan1sLNe(g)
souves | adedt | dantn | v | Vv WNY lai
OIS @ | (min) | (A V) | ungla | Tl | deme | Fewne
(rpm)
1 500 6.2 0.4 220 400.5 99.5 498 2.0
1200 2 500 59 0.4 220 388.2 | 111.8 500 0
3 500 6.3 0.4 220 403.5 96.5 500 0
1 500 5.0 0.5 220 421.0 79.0 500 0
1400 2 500 52 0.5 220 435.5 64.5 500 0
3 500 5.1 0.5 220 410.6 89.4 500 0
1 500 4.3 0.6 220 396.2 | 103.8 500 0
1600 2 500 4.6 0.6 220 378.0 122 498 2.0
3 500 4.5 0.6 220 381.3 | 118.7 500 0

100




NAANSIUINT 1.3 AISHRANISNAFBUANTIOULVDUATDILNZIUADNLAATINAINANLLSD

WRAYRNgUeinnInARIAES 30°

ANALEITOU ANNEINTD | Wesiduinig m31A13
VDIUBLADS Tun1svinanu wnzwdn | Anwdews | awddes
(rom) e (ke/hr) (%) (%) was Ul

(kw/hr)

1 3.8 80.1 0.4 0.20

1200 2 3.9 77.6 0 0.20

3 3.8 80.7 0 0.20

\nde 3.8 79.5 0 0.20

1 5.1 84.2 0 0.24

1400 2 5.0 87.1 0 0.24

3 a8 82.1 0 0.24

\nde 4.9 84.6 0 0.24

1 55 79.2 0 0.30

1600 2 4.9 75.6 0.4 0.30

3 5.0 76.2 0 0.30

\nde 5.1 77.0 0 0.30
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ANS19NUINT 1.4 wansaussanelunIsuNEIAnATINaI9

ANLLSITOUTOS AMUEILTalUNIS
NOLDS adai Ny Aade
(rom) (kg/hr)
1 3.8
1200 2 3.9 3.8
3 3.8
1 5.1
1400 2 5.0 4.9
3 4.8
1 55
1600 2, 4.9 5.1
3 5.0

A151901ARUANT 1.5 Wesidudnisunsidntiviaig

ANLLSITOUTDINBLADS Wesiudnisunviuantingla(%)
(rpm) ungle wngluls
1200 79.5 20.5
1400 84.6 15.4
1600 77.0 23.0
ANseARLING 0.6 Wosidudaudeme
AUISITOUVRINOIADS AMULELNTY
(rpm) (%)
1200 0
1400 0
1600 0
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ANSINAIARNUINTA 1.7 DRIINTAULUADINAI9U TN

AUISITOUVRINOINDS

ansINsAULUARandsnulnia

(rpm) (kw/hr)
1200 0.20
1400 0.24
1600 0.30

NANISI9NUINT N.3 Gﬂi’]ﬁNﬁﬂ'ﬁﬁ/l@ﬁ@‘l_lﬁlliﬁﬂugeﬂ@ﬂm%@ﬂLLﬂ8LUﬁ@ﬂLNﬁ@ﬁ?ﬂﬁ’Nﬁﬂ’J’]@JL%’J

AR ) YaslialanlLad

A5 INIINITWN(Q) NAN1TWNE(Q)
souves | e | dwdn | e | Vv WnY lai
UBLMDT (9) (min) | (A V) ungle | e | dewne | deme
(rpm)
1 500 6.4 0.4 220 394 106 494 6
1200 2 500 6.0 0.4 220 385 115 498 2
3 500 6.3 0.4 220 400 100 498 2
1 500 5.1 0.5 220 413 87 498 2
1400 2 500 5.2 0.5 220 418 82 496 4
3 500 5.2 0.5 220 425 75 498 2
1 500 4.4 0.6 220 390 110 496 4
1600 2 500 4.6 0.6 220 380 120 496 4
3 500 4.5 0.6 220 381 119 494 6
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ANSINUINT 1.3 AT NHANITNAADUALTIOULVDUATDILNZADNIUEATINE19INAULS)

LWRAYANN ¢ Yaslialanulad 30°

ﬂ'ﬂllL%'li@‘U AITUAININ Lﬂ@%L%u{ﬁﬂqi v@]iqﬂ'ﬁ
VDIUDINDS Tunsyieu wnzwdn | Aadews | AulEes
(rom) e (ke/hr) (%) (%) was Ul

(kw/hr)

1200 1 3.6 78.8 1.2 0.20

2 3.5 77.0 0.4 0.20

3 3.7 80.0 0.4 0.20

Wl 3.6 78.2 0.6 0.20

1400 1 5.0 82.6 0.4 0.24

2 5.1 83.6 0.8 0.24

3 4.8 85.0 0.4 0.24

\de 4.9 83.7 0.5 0.24

1600 1 5.4 78.0 0.8 0.30

2 5.2 76.0 0.8 0.30

3 5.3 76.2 1.2 0.30

\de 5.3 76.9 0.9 0.30
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ANS19NUINT 1.4 wansaussanelunIsuNEIAnATINaI9

ANLLSITOUTOS AMUEILTalUNIS
NOLDS adai Ny Aade
(rom) (kg/hr)
1 3.6
1200 2 3.5 3.6
3 3.7
1 5.0
1400 2 5.1 4.9
3 4.8
1 5.4
1600 2, 5.2 5.3
3 5.3

A151901ARUANT 1.5 Wesidudnisunsidntiviaig

ﬂ'ﬂiJL%’JiEJU“U@QM@L@EJ%

Wasidusnisunziuanting9(%)

(rpm) wngle wnglila
1200 78.2 21.8
1400 83.7 16.3
1600 76.9 23.1
ANseARLING 0.6 Wosidudaudeme
AUISITOUVRINOIADS AMULELNTY
(rpm) (%)
1200 0.6
1400 0.5
1600 0.9
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ANSINANNANUINT 1.7 DRSINsAUUADINAINULNTN

ﬂ’J’]iJL%’JiE]UGUEN?,JEJLG]E]%

gnsInsaulaaandaaulnin

(rpm) (kW/hr)
1200 0.20
1400 0.24
1600 0.30
ANS19RLINT 1.8 wansaussoarlunIsAALNLEATIEY
ANLLSITOUTOS ANNELsaly
1OnND3 adad Swauwdn | msAauenlden Aady
(rpm) LaTLUER (1éEn)
1 200 106
1200 2 200 110 106.6
3 200 104
i 200 112
1400 2 200 114 112.6
3 200 112
2 200 101
1600 2 200 102 101.6
3 200 102
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AN519NIAKUINT N.9 1UasiduAnIsARLENUAanwaziLanT Il

ANLLSITOUTDINOLNDS WoesiduinsAnuenildeniaziantinaia(®)
(rpm) wanle wenlile
1200 53.3 46.7
1400 56 a4
1600 50.97 49.03
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Development and Testing of Lotus Seed Shell Peeling Machine
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Abstract

The lotus seed shell peeling machine was designed and created with the main purpose of reducing
the time and labor required to peel lotus seeds The machine consists of machine structure Conveyor set,
blade set, transmission system and use a 0.5hp electric motor. The principle of operation of the machine.
Farmers enters lotus seeds into the input field. Then the lotus seeds will run on the belt until 1t touches
the blade at the end of the belt. and let the lotus seeds fall 1o the bottom of the machine From testing at
motor speeds of 1,200, 1,400 and 1600 rpm, it was found that the lotus seed extractor was able o work
well at 1,400 rpm, with the ability to work 4,9 kg hr' per cent to extract lotus seeds 84.6% per cent.
Damage 0 % Electricity consumption rate 0.24 kW hr' from analysis In engineering economics, it was
found that when using the lotus seed peeling machine 1,440 hr year ', there was a payback period of 7

mont and a break-cven point of 164.33 hr year ' when compared with manual sheep.

Keyword: Development, and testing, Lotus seeds, Blade set
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