4

FIHURANUFTIRANNINABRNEUEA

1. BAUIIUIY

VK.Y

2. 1p3aMside : Aoiaundunuuieiesdnnenaunwkainalagaiam
fdumnzreimsarauUusellesugUnsaimuausaniluia

3. Yonmmaass (Awlne) . Aeiannduluuindesdausngunmaadelnodiai
fsdumnzvesasaransuuusieiosnegUnsaimuausaniiluia
Fonrsneaas (n¥199NgY) @ Research and Development on Automatic Quality
Grading Machine of Mangosteen using Ultrasonic Specific Gravity Sensor — based

Control System

4. Anzganiiuau
WANUINITNAADY : Y9ENUIANIgI weAsvasns

AUWIIULAWRTIAINTTY  NTUIBINITN YRS

B3390

1) Wgoydn ardw IAINTNSNYATTIUYNTHLAY
2) wWedsTad \Funse)a NI eRsUHUANS

3) masgﬁ’ﬂé WIUEhYY AAINTNTNYATTIUIYNTHLAY

(@1519n15UUNRY)

A0NUUITYNWATIAINTTL  NTUIVINTINYAT

5. UNANED

[
v @ =

WNTFIUMTAIeNTIARAMNIN Mvualvsasdndinailouiieen fUseneumsdeaniisnn
InealudnpanmaunnsgIumeisauandnsgadunmsdadinaiewiieanaindinaiile
UNAASIREMANENALUUANANMEANUENTIN Y0 T RE AU NG oRE s ldal o

MtusEUUARLENAMANTBINATIRAlAIANEMT T YBIE TavataL T U UL UUTIAIUALAY



fsdumnzvesansazanslunsdnuenlinaiuazdunsinuenegiseios dnmsiamnlu 5 du
oA YAinuarAILANAINANTUNIE TIAAKENAMAIN FukUUTTUUALAsIAAIfIAnLen
funuuszuuddemaiinnduaniluddiauen wasuuussuudiBsmatnadiuaositluden
Tunsdausnilinaiviaidonfarasslunurosnioenuazgnansseoninefuuuuszuudidsma

flnnduaspiludidauen dwlnanauiuinailidnvasduideuiuazvielionslwalutiuae

q

gnandesesniagfuwuuszuUafsmaiinndiunludidawen YadnlazaluauauaT Y
gniauINNINtuadanslelin U US-015 F9A1A0a I b8 esasazansduegiun1snnasves
AUsENaUNISLasiNEAINT MuAkuzivesdiniduasimunsinuensiuni 6 nsuIvINsINYRT
wuzihlugaseulilddisyurlunisfnnen wazlugaaulvldanududuvesasazanginfenaing
dudu 5 wWesidud dedanenamunnliiuesnata awin n319 1,000 fadwns 13 3,100 dadwns
seuuandsslanaindefntenuuuldanenuiie Slen Bwgese AuluusEuuaLAIRadinndIu
H v v [ ' = a o < a v v P d' 4

apgulufsAnuenyiusailes ddnwazdunsinsesennsenszuendnludninaluuuudeaiiali
fspalvasenanyeadeslavuaneuludnazndnnaulumunaainsansesennsnssuanauig
EurnAugnans 29 WuRues 813 44 wWuiwes Aaludn 2 Tu auiandne 10 wufiwes igudes

A € a 1 [ (3 < 1 ) o a
V3BLIN 60 99A1 NewaTAuTIUIn 120 106 uAzAIUANANST 10 Souseu?l anunsaades
Tapeaoeil 800 Alanfusotlus AuluuszuudLderaisnndiuaninludefnien Jvuianing 40
< a < a <@ a 1% k% v a fo

FuAWRT 817 120 WURWAT g9 100 WuRes Useneusmeuewmaiiimieuiuiessnsme 20
fo 1 fusurnusiseutewasluih gnndsdndes (Drive Roller) aemuandsdnalnsiidu (PP)
= B i S A | 1% = ) - Yo 4
e lnusenisidludinge dumelduazdefiuiesaunuas ddmdouaunuaaiielvidinnaunas
TUfaanenudndesdiay awnsoadesiianasal 1,330 Alanusetlus Ussdnsamnisen
LENVDIFURUULATDIARLENAMNAMHATIAALALAIALANT NN IEYBIE TR 8IS BL TR T LD

fudsunadinnunduavdinaaumndiuiluudasionlaganansadauenta 800 - 2,130 Alansusie

FaIg

Abstract

Sorting out of translucent mangosteen fruits is national standard of quality
mangosteens for export. Exporters in general perform grading of translucent and normal
fresh mangosteens by conventional specific gravity method which is batch type bulk grading
by water or saline solution. Quality grading system of mangosteen by specific gravity of

solution aspired at possibility of continuous grading with constant specific gravity value of



solution. Automatic Quality Grading Machine of Mangosteen using Ultrasonic Specific Gravity
Sensor — based Control System is a prototype of the control constant specific gravity
solution with developed 5 parts such as Specific gravity measurement and control set,
Grading tank, Input conveyor prototype, Fruit submerged conveyor prototype and Fruit
floating conveyor prototype. Specific gravity measurement and control set was developed
from US-015 ultrasonic modules. The specific gravity solution depends on the agreement of
entrepreneurs and farmers. Office of agricultural research and development region 6 advice
that water and 5 percent of salt solution were used in the separation in the rainy and
summer seasons, respectively. 1,000 mm long, 3,100 mm wide of grading tank was
manufactured from fiberglass. Input conveyor prototype was manufactured green rough PVC.
Fruit floating conveyor prototype was attained normal fresh mangosteens from grading tank.
Based on angle of repose of fresh mangosteens was assessed to be 35 degrees, two curved
type conveyor flights were 60 degrees of angle and designed to shove all fetched fruits out
at the lateral side of the conveyor. Cylindrical conveyor was 29 cm. in diameter and 44 cm.
in length. 120 watts of motor and 60 rpm in speed were utilized for grading rate of 800
kes/hr. 40 centimeters wide and 120 centimeters long, 100 centimeters high of fruit
submerged conveyor prototype was attained translucent mangosteens from grading tank.
Electric motor with a gear ratio of 20 to 1, Roller conveyors (Drive roller), Conveyor poly
propylene (PP) for withstand the salt water, Chain and cog wheels were utilized for grading
rate of 1,330 kgs/hr. Grading effective depend on the amount of translucent and normal

fruit and selected specific solution for grading rate of 800-2130 kg per hour.
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1 unsigned int EchoPin = 2;
2 unsigned int TrigPin = 3;
3 unsigned long Time_Echo _us = 0;
4 unsigned long Len mm = 0;
5 void setup()
6 { //Initialize
7 Serial.begin(9600);
8 pinMode(EchoPin, INPUT),
9 pinMode(TrigPin, OUTPUT);
10 }
11 void loop()
12 {
13 digitalWrite(TrigPin, HIGH);
14 delayMicroseconds(50);
15 digitalWrite(TrigPin, LOW);
16 Time_Echo_us = pulseln(EchoPin, HIGH);
17 if(Time_Echo_us < 60000) && (Time_Echo_us > 1))
18 {
19 Len mm = (Time_ Echo us*34/100)/2;
20 Serial.print("Present Distance is: ");
21 Serial.print(Len_mm, DEQ);
22 Serial.printin("mm?");




UsTind s
23 }
24 delay(1000);
25 }
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