N159DNLUULATDNEUNEINNAWAIMSUDIMTARILUU 3 LUAIWAIIY

Design of Banana Stem Chopper for Animal Feed with 3 Energy Sources

algg fumnsad™ wnlede arfiun’ Wies Tanlse! fiswa yasuuis' waz 01ia lnzds!

Natchada Pimpaporn'*, Dechochai Saphim', Pian Totha Rong', Peeraphon Butnamphet', and Anas Towang'

L8133 TR N Al Inemansuazinalulad uninendensannglssanil 10520

IDivision of Industrial Management, Faculty of Science and Technology, Bangkok Suvarnabhumi University, 10520
*Corresponding Author: natchada.p@bsu.ac.th

Received 22 §umAu 2567; Revised 24 nuAWUS 2568; Accepted 24 e 2568

unfnge

Tutagtunurinuasnsgidsda lufiufivesfminuasuentiamuadlalatngfvlunesiu wu veannase
uomnsdniuniu Weannunuaunistomnsdng diEnsdungannasilsegludagi laun nislefindunie
usanuaunientsluedesduiifswslunesmatn Sediniegeuarlondanuluiunn aswalmnwesnsuisnguls

o

anunsonidln nanneyiteidieuadlalumsiuiaiodmennaefidnasalsndanumaulaiiesasan
puyukarUsEmdamdany mafnuniiiingusrasaiiossnsuuedosduneannaed miuduemsdniuuy 3 umas
wiaau Tassudiumssenuuuiaios o N4 80 lwufiuns 813 85 iwuRiuns 49 150 LuALunT arlaseasnavdn
vounTes laun 1. lassarieiaiaios 2 ndumennnaies. wisumaiv 4. ssuuaieventids lnefnuaveuion
yaduvennarsleludi 2 lu lendsou fe leanaa feiuay uarliv lswewmesunn 2 ks fuunnanss
souvesalABTH 1400 souneunf wazsuludnlunsdu i 4 sedufl 5 8 10 way 13 fadns

agUNan1Ide W1 namIHALLATES MIVAABUTEUUMITNANAT0IEUDIMNTENT LUU3UMAME Y
FrannismadeulAissLarsrUUM I uTenAadls Ui UEINNMedmIurhemsdmUssiavlalaeinud
sonuuuliluaulAsaTIASesaY STUUMIINUTNASEY HanISAdaUNTMTIReisiua nsvudlnflunis
y13alasRdswnty 7,27 wouuls lsnanadslunisssamdy 11.44 $2lus uaendsuiiivannsouvaady
w¥awlwsiile 542,22 Aladan dwdunsnsanelsansas dnssualinismsalasadomiiu 9.05 weuuys ly
naedslumsnsandu 8.55 Hilus uasndnuiiivansouaadundsnulvinila 540.00 Alathe dsnsmsa
Ilnszuulsanisaamsalaiaudulaauesnndeiuay 3 Halus Insannsndmdsolsvilolsnudunen
naatla 14 Falusmanmadevruamedluiin 4 sedu Ao 5 8 10 uar 13 fafiuns meANUTITBsBINDS 1,400
seunawit maduiiailufinszdu 10 Sadiues levuiadimanzas 9.70 - 9.76 faduns fumsilulynudeda
uardisasmslandslavilunisduvesiian 0.01291 - 0.01480 Alaten uazaadsvesaaniily 47 - 54 Jund

U v o w

HANMSANNAIY WU SrazhaTlumaiunguvesiaiuauwazlvawaaiinuwanasiuiseRulisd Ay eaia
.01 wonuUsnmsanasnulavesiiuautazlgagaatinuuana i uNsEAutsd A MNEnAn .01 Lag WasuU
Iiudadlawaniluleduneinnanevesiviuauuaslsanvaaluuananeiu luauvemunualyasvesasesdu

MYINNAIWAMTUBIMTIRIUUY 3 UNAINEI1U 8g7 11,000 UM FaLilola1504108LAAUAUYUYBIDIMTHR

Uszinnla agj‘ﬁ' 9,398 UM

AIAN: 1ATDNAY; NYINNAIL: BIVITANT: UNAINANIY



Abstract

At present, it was found that cattle farmers in Nakhon Nayok Province are more interested in using
local raw materials such as banana stems as animal feed to reduce the cost of purchasing animal feed. The
current methods of chopping banana stems include using a knife to chop with human labor or using a
chopper available in the market, which is expensive and uses a lot of electricity. As a result, some farmers
cannot access them. Therefore, the research team is interested in developing a banana stem chopper that
can use alternative energy to help reduce costs and save energy. This study aims to design a banana stem
chopper for animal feed with 3 energy sources. The machine was designed to be 80 centimeters wide, 85
centimeters long, and 150 centimeters high. The main structure of the machine includes 1=Machine structure
2. Banana stem chopper set 3. Alternative energy 4. Power transmission system By specifying the scope of
the banana stalk chopper set using 2 blades, using energy from solar cells, wind turbines, and electricity,
using a 2-horsepower motor, setting the motor speed at 1400 rpm, and'setting the blade angle in chopping
at 4 levels at 5, 8, 10, and 13 millimeters.

A summary of the research results found that the results of the machine development, testing the
operating system of the animal feed chopper with 3 energy sources, which from. testing the machine and
the operating system of the machine can actually chop-banana stalks.for making animal feed for cattle as
designed in both the machine structure and the operating system of the machine. The results of the test of
charging with a wind turbine are that the average charging current is equalto 7.27 amps, the average charging
time is 11.44 hours, and the stored energy can be converted to 542.22 kilowatts of electrical energy for
charging with solar cells. It has an average charging current of 9.05 amps, an average charging time of 8.55
hours, and the stored energy can be converted to 540.00 kilowatts of electrical power. Charging the battery
from a solar cell system to full charge takes less than.3 "hours from a wind turbine. The electrical power can
be used to chop banana stalks for 14 hours. The test results of the blade sizes at 4 levels 5, 8, 10, and 13
millimeters with a motor speed of 1400 revolutions per minute at a blade angle of 10 millimeters gave the
appropriate size of 9.70-9.76 millimeters for use in cattle farming. And the lowest electricity consumption
rate in choppingis 0.01291 - 0.01480 kilowatts, and the average time used is 47 - 54 seconds. The results of
the hypothesisfound that the energy storage period of wind turbines and solar cells is different at a statistical
significance level of .01, the charging ampere of wind turbines and solar cells is different at a statistical
significance level of .01, and the converted electricity used for chopping banana stalks of wind turbines and
solar cells is not different. In terms of the cost of a banana stalk chopper for animal feed with 3 energy

sources, it is 11,000 baht, which, when considering the cost data of cattle feed, is 9,398 baht.

Keywords: Chopper; Banana Stalk; Animal Feed; Energy Source
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