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Development of Young Coconut Cutting Machine for Small Industry
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Abstract

Young coconut cutting machine for small industry is a compact machine which designed
for cutting young coconut before entering another coconut processes in order to reduce cost and
human labor. The principle of this machine is installing straight cutting blade under the input
section and press a young coconut though that blade until it tear apart. The power that used to
press is come from AC induction motor 3 HP 50 hertz. Shaft of motor is also installing a disk
flywheel of 36 cm diameter weight 9 kg for support inertia force to AC induction motor when the
system has overload. The simulation test form MATLAB was used to calculate energy and torque
that flywheel transfer to motor and found that the flywheel can accumulate energy 681 J but
flywheel transfer energy to motor 673.1 J that produce torque for motor 3.08 N.m. The simulation
result showed that the optimum flywheel size of 14 cm radius and 5 kg weight was suitable for

the prototype which used in this research.

Keywords Young Coconut Cutting Machine/ Young Coconut/ Alternating current motor/

Flywheel
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cle;

clear all : 5
FARITITUAIAING?

\ Y
Yinput T0UFIGA AUHUIVDIAD
: ' o A = o ll Y
rpm2=input('Insert Maximum RPM of rotor (rpm) \n'); FIAUUII TANGIFANYOUTY L@
L=input ('Inesrt Thickness of Disk Flywheel (cm) \n'); > vaz ¥ s uaenYiavUeIa0

R1=input ('Inesrt maximum Radius of Disk Flywheel (cm) \f); F81159

x= input('If the flywheel is stainless steel type 1,iron type 2J Jsed Mat. type 3 \n');

%Select density \

ifx ==
p = 8080;
ClSCifX e o a'a 9 o (% A a 9 1 ]
gamdeldd1vsudonsianvosdoyIous 9 1951
p=7750;
Y 1 [ 9 1
_ nrInlugiusudsyansenastilan 1 1dsunsyay
elseif x == &
o 1 ] I~ a [ 1 o
p = 5580; MruanIANUnUILLWYY 8080 Alansudognuing
A ' g 9 Pia -
elseifx > 3 Wwes suduannnizveunannalldaiy Faile
s (] e e n. { (e < { i
fprintf (‘'Invalid input’); wWaeulnsenauily 2 w50 3 Tsunsudaziasudn
1 I~{ o qul [ [ 4
Rile anuruiiluvesiagiua li uadrminnsenann
elseifx < 1 A )
uenMHUIA 1, 2 uaz3 lisunsuazngaine
fprintf ('Invalid input’);
break

end j



%Calculation Energy
R =0.01:0.01:(R1*0.01);
w2=(rpm2*2*pi)/60;
m = (pi*(L*0.01)*R.A2)*p;
forj=1:R1
I(1,j)= (m(1,j)*(3*R(1,j)"2+(L*0.01)"2)
end

dE= ((I*(w2/2-0))/2)/1000;

%Calculation Motor Torque
Tr=2238/((1420*2*pi)/60);
a = -(Tr/((1500%2%pi/60)-(1420*2*pi/60)));
forj=1:R1

T2(1,j)= Tr¥exp(a/I(1,j));

end

forj=1:R1
y(1,j)=a/I(L,j);

end

forj=1:R1
TL(1j)=(Tr-y(1)*T2(1,))(1-y(1,));

end

%Calculation Extra Torque
Textra = dE/(w2);

Tfinal = Textra+TL;
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% Output

Ax = plotyy(R,TL,R,dE);
title('Plot of Torque and Radius")
xlabel ('Radius (m)')
ylabel(Ax(1), Torque (N.m)")

ylabel(Ax(2),"Energy stroage (kJ))
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Yinput s = S
: LA YT IV DNBUAUDINDYIY
rpm2=input('Insert Maximum RPM of rotor (rpm) \n’); :
A Y o 1
. o o L use o ldlumsmiuaaludiu
L=input ('Inesrt Thickness of Disk Flywheel (cm) \n'); >‘

R=input ('Inesrt Radius of Disk Flywheel (cm) \n'); Aausie T

x= input('If the flywheel is stainless steel type 1.iron tygh 2,Used Mat. type 3 \n’);
p P 4% p

%Select density \
ifx==1
p = 8080;
elseif x ==
p=7750;
elseif x ==

v Y
p = 5580; gamaaii lddmsudon

v t4
1 v A

elseifx >3 BAAUYDIATILUTI YARIT 1]
fprintf ('Invalid input'); ﬁmumﬁauﬁwﬂﬁﬁaﬁ 1
break

elseifx <1
fprintf ('Invalid input');

break

end j




m = (pi*(L*0.01)*(R*0.01)"2)*p; \
I =(m*(3*(R*0.01)"2+(L*0.01)"2))/12;
rpm= 1:1:rpm2;

y=(rpm*pi*2)/60;

x=(((rpm2*pi*2)/60)"2)-y."2;

[=(m*(3*(R*0.01)°2-+(L*0.01)22))/12;

dE= ((I*x)/2);

Tr=2238/((1420*2%*pi)/60);

a = ~(Tr/((1500%2%pi/60)-(1420*2*pi/60)));

T2=Tr*exp(a/l);

W=a*I*x/(2*log(T2/Tr));

for j=1:rpm2

T(1j)=W(1)/y(1,);

end

Ax = plotyy(rpm,T,rpm,dE);

xlabel ('Radius (m)")

ylabel(Ax(1), Torque (N.m)')
ylabel(Ax(2),"Energy stroage (1))

set (Ax(1),"Y1im',[0,25], Y Tick',0:5:25)
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set (Ax(2),"Y1im',[0,1000],"Y Tick’,0:200: IOOO)J
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Amaadd | dnndre @) |@ngae) [miton,)
Mean 14.30 17.00 1.70
SD. 0.95 0.64 0.17
Max 15.80 17.70 2.00
Min 12.70 15.80 1.50
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