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This thesis presents an automatic weighting machine for improving
competitiveness of Thai SMEs in seafood cold storage business. The automatic
weighting machine is implemented to reduce the number of workers in weighting
and packaging processes for fresh mackerel product with package weight of 10
kilograms. In addition, the proposed weighting machine is designed not only to install
in wet environments, but also to provide ease of operation and maintenance. lIts
total cost is about one-fifth cheaper than imported machines. The implemented
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cold storage in Mahachai, Samut Sakhon. Experimental results show that the
productivity can be increased by more than 1.6 times, while the labor cost can be
reduced to 0.625 times, compared to manual operations. Moreover, a payback

period is approximately equal to 1.14 years.
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3 2 workers: feed fish

3 2 workers: fill fish to box

4 workers: weigh,
adjust the weight and

3 carry package to trolley

SATAANAATE

Frolley
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av 10 Alansy
2. aufianaalun1sd i figensuls Ao
dwsulanuun 8 waz 10 fasedlansy auAsnaindiseusuldwindu 0.2
alansu
dmSulanvwn 12 14 wag 16 ssenlansy audanaindigensuldviiu
0.1 Alansu
3. AuaEInTelun1s9e 5,000 = 6,000 Alansusotalug
4. $RIN1SMENTEUINNTUARTINGINIEAUTBUNEIRIINNIFUIUNTUTIIUALdIua?
5. msidsWqmatadn aaldvan waztheuenvuiaan shilaeausny ielsldunuy
mia%'mLﬂ%@ﬁﬂé’miuﬁaquﬁulﬂ Sasnauludiudilddessnduls wazliviliaToauwazdn
Wululivinlaeauau
MnguuuUnszUIuNshnulnsaulazauantRvessyUUiAMfeINS thunsinis
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Usinaiivhldniswansioiies nsddestarnndedulaniuansmugesiiiefiozuendean
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A5N15AUIUMIAINTANKUUDETE (Free Fall) aSuelansll

[

adgaUaranndesulan

N3z UaIUUAIIN UL DS

adeaUainsraneuaIgieds

FelauazUszinanaumtniiegludeds (W) wWisuiiguiuadmidng
#8105 (SV)

@)
@)

@)
O

SV-W; > Option Prelim(=1Alansu) Auaulidnsinistnaiuia
Prelim (=0.5A%an3u) < SV - W, < Option Prelim mauaulidnsilua
Urunans

Free Fall(=0.1ATan) < SV-W < Prelim munsilvisngilua
SV-Wf =< Free Fall maupunistnalvven uwaladseguaostan

ussUantauinudldgausslagldauau 2 au

Unnilngeussyuanlasldnueu 2 ay

gnaIaNn3aNgInuIsgUaIndsuusadudndesuandaiesdulagld

AWIU 1 AU

2 workers: load package at
discharge unit

2 worker: seal package

r ® 1 worker: carry

package to trolley

Trolley

sUN 2.3 {an1sdnanenseuaumstadnludaniiiaue

¥
a

WenndninisivavesUanlilainaue Wedmeaaeniulzivsunaveslainagnau
MINNIMERINAENIUNEALAI WA SendT “AInanuuuBaTe” (Free Fall) Fadidnlyl
wiuauIuAUNIINTEIERIvesla I vUaIen uluve iy N1IMIAINISANWUUBaTEilaY



AMuAlYAINISNTEeVIUa I UUAENIWYIAU 50% wazUaruuaieniuliiinisdouriuiu
wagimualilariivgaainaenuiidumisvaisgavesaroniuiiannuiudaduvindu
aenuiianslunuais () f\]’]ﬂ@‘dﬂiﬂj‘ﬁaaﬂLLUUﬁW‘M’]iQ‘MWiBEJ%VIN%WJ"]@G]ﬁUﬂ’M’Q%]’]ﬂ
aenuivsziuuanfeglufedilurasiidminuhfudiidiaun-ansanuuudasyldlae
n13¥n fAnlnsUszanaingy 18.8 lwuRues (S) MsAnviuazeaniuuagldarilung
fuamemsanuuudase Tngldngieaemesiasiu Wifaunseeluil

S = ut+ 1/2gt2 (2.1)

NaUNIN (2.1) annsaaiativanazlnanailomdninaeniungayiliaunsaman
MINNIANLUUDATEUDIUAALBNTINT AN 1N 2.1

Fish
e® eogooe Free Fall: UminvasdamiuanaIgniuua
- ungslinganiidainsasteluaasludedsly

YULNATBI T AEENIY

S = 18.8 (lsannlpseaFranadaeas)

Weighing Unit

5UN 2.4 wtinnsenuuudase (Free Fall)

A1519% 2.1 ANAURUSIZNINIANUS VB IEN W UAUAILNTNNTANLUUD AT

Conveyor velocity Free fall
frequency u(cm./sec) t(sec.) volume(cc.) weight(kg.)
50 73.27 0.2233 613.4091 0.411
40 58.61 0.2629 577.9545 0.387
30 43.96 0.3162 521.2713 0.349
20 29.31 0.3888 427.2661 0.286
10 14.65 0.4877 267.9811 0.180
5 7.33 0.5491 150.8782 0.101
4 5.86 0.5625 123.6342 0.083
3 4.40 0.5762 94.9831 0.064
2 2.93 0.5902 64.8663 0.043
1 1.47 0.6046 33.2251 0.022

Average cross section of fish flow = 37.5 cm.?
Specific Mass(kg)/Volume(cc) of Mackerel fish = 0.00067 kg./cc.



1NMN57199 2.1 ielienanuaataedsulunisdalidiiu +/- 0.1 Alansu n1seanwuu
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i Wewhiugnsinisiva 0.147 Alanduseduii nsiendnsinsivagawazdnsinisiva
U1UNa1d 99915 AINISANLUUDATshazantunisadsavan teedkeulalunisg
NI
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1. AINsankuUdaszvedniinisivags ssdesddtesndt Usunadandandesdag
gnnsivauiunand

2. AINISANLUUBATZURIRIINNTIMaUIUNAYT F8AaliA1uInnI1  USunulann
fdsalagdnsInsiuasi

3. nanpuildlunisdndsslamnsnsinisiva agdesdiananimiewindiu 9 3und
Fadlosmfunaridedddlunsyssnanauaznailflunisde-UnUseguaseuaigqeussy
5n 3 Uil aziliiesesdesnluiRsnludffioanuuvaiuisadelanls 6,000 Alansude
il

2.4 WUIRALUNISEDNLUUNISNINIUVD LASDITIDN LU ATILNLEUD
nnsAinginsiuninludmiunssurunistasazussguaydnediu lagnihun

Qe

2ONUUUKUIANNITYINIUTLATOIT LA ZUTIUaYInawuIn svi iy 2 aniidsil
1. anildauarussyuaiags
2. aniUnningeniennusou

2.4.1 anilfanazussUanasgq

amidauazussaatasgs st issanlildimn 10 Alandu arglunan 12 Jund
waziminidsldazdeidnauinnainliiiu 0.1 Alandy aukuiAnluniseenuuy
Avualianidaazussganaigs Usznoude

- fatfs Gellvanieadinogdnudng 2 i makiudneuazenn vhuthdinsatadiin
ﬂaﬂuﬁﬁﬂugﬂé’mmmmé’ulﬂﬂﬂﬂiﬁqﬂmaﬁémﬁﬂﬁmﬁfﬂ (Weighing Indicator)

- ﬂiz@é’q%’q ﬁ@’m@mmu%—%é’wé’mjmmau

- gaszananawazmuaumsvhny Jufugunsalsnuaniminuasaauaunisine
UYDITEUU I@sJmiémﬁhﬁ’mﬂﬂﬁasﬂuﬁﬁal,t,é’a%’amulﬁ Ja-Uanslnadeauszauldu
darmsluagsan Uunats uave wfedsvananaiiieds Budunszuiuns Augaseunis
i We-Unuseguavaeslanadgaussy

nslnavesUatasgdsds aunwidnlun1seenuuuLI st aludailinualidnig
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1. #ns1msinagean (Full Flow) Wudnsinisimamnudigdliludiesusdu
nsvIumImesanmslvatsruuaransndnatasgiedsldisuielviszuuannsnvhau
Ietunaanfifmun

2. §wsimsivatunans (Medium Flow) TilutasitvanlugedalndfeTunam
fip9nns sruuagihnmsandnsInsinaasniianuiiunanineuiiazasgsnsinisivanian
ielszuuiimusuideulumsiau anvdunavariiaulasasdgdidadesainnisan
arasioghanesiuiiy wavilfanewugidesiiengnsldauldumndy

3. Snsinslvasih (Oribble Flow) THlutdhsiiiminvesUatludedadidndlng
Audmneiigeins Inesnsnislveiliinuddunnsonuuiugilunsts
Snansluaramseduignaugulneimidnesuarludsdeims Weighing Indicator
Tnefnsivuanundnlunisesnuuvanidtuasussguanlunsdazdsimdnesuarluded
fail

2.4.1.1 darfifeuazussglaniiannzizudunisinauiiiidasnnisivagegn

wnAnlumseeniuvandtaazussquatiannzusuninuuandlass su
il 2.5 Ingaamensvhauiigadusunisvinnuiiddiingrsludedavintueue dygmaud
dilvszuuismhanusemsddalssgudesuan tazvinisaadamsiua snsnislvagegn
Uhunans wag i1 vanavgnanidesgdstasnednannisinageaauaziininuusiugilunisds
dhan iasanluannizdisiminiszuugnesnnuuliiianudesnmsluduamiunaaly
stannniinnuusiugilunsds

dnTn1sluan

daTimsluathunaiy

densluags

druanamiuau

0.00kg

Weighing Indicator

3UT 2.5 unAnluniseaniuuandtawazussauaamgeian1isununsininy

2.4.1.2 ganfideuazussavannaniazansnnisinauaunan
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1
o Y

wArlunseenuuuanifuarussguaitaamsindnlufdsisandwmin
ifiosns Wesnimviewindud1 Option Prelim Faszuvazliidugansavaougad 1 Tutas
nndsnsnslnavesanddedansdidnsnisivatiunans wagdnmnisiuasm sudl 2.6
LAAIENIENTILTIQARTIvERUgAT 1 Sothminvesualudedssnanmininiisoanis
tlosnivdeivindiuen Option Prelim szuvazyhnstansinasasnisivagsan ieidunis
wisandorlumsanszivanuigadignuanismuaueuudugwes medainin uag
\Wumstlestumsaulaavesaasgdediduiilesainnisanenanivesnsinasgranyviuiu
Fedsralvimnuusiuglunsdsanas

das1nsinasin
dnsinslualunang \

danmslvage €

deueunaumruau

e, 9.00kg

weighing indicator

JUN 2.6 WWIARlUNNTERNKUUANNTTILaYUTTIUAIAIINIANTIVAOUTALLSIN

2.4.1.3 anildauazussglaniianiagdnsinsivaci

winAnlunmsesnuuuan ez ussgan fanmgdmdnludsdinsntmin
fifosns desniintewifue Prelim dsszuvaslfifugansivasuqnd 2 Tudrsimdnd
dnsnnsinavesvargdedaasiiuadnsinisivas UM 2.7 uansaniznnssinaudiyn
neraaeugndl 2 Wedhndnvesarlufeisiisandminideanistesnimiowinfue
Prelim  szuvagimsUamsinasasinsivaUiunans awmderfiosdnsinisivan lutas
thmiiniszuudesnisarauugilunisfannniasilunisdedddsnsnsivavesuang
fadfash uazAmannuuudassiinainnisinaisesdaiosniAamueainndoulunisds
foeusuld
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dnsnsivacm

dasinisinathunat €

dnsnmslvage

deyanoumluau

9.50 kg

Weighing Indicator

JUN 2.7 winAnluniseaniuvan T4z ussaaIaegannsIadeuqnd 2

2.4.1.4 aaildanazussauainanidzlifidnsinisiva

wafnluniseenuuuandfiuazussguar fansfidivdnludedisnnin
hwiinfidesnts desndmdoriiua Free Fall Seszuuadddifugamsraaouand 3 luras
hwindazlufinislvavesangdeds sUil 2.8 uansanuzmmhouiigansiasouged 3 e
hinwesarludsisnsintminidesnistosndiinieninfus Free Fall szuuazyiins
Unnslvadnsansinas agedagliiinnglua asdifosaiinnessdaszacunluded
iy
damnirinan €

ansngluathunany x

dannsinag €

deuanamiuau

< |
.

Weighing Indicator

5UN 2.8 uwiAnluniseanuuvanddlarusIUaNadnIivnnsIvEeunil 3
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24.1.5 amﬁ%’aLLazuamﬂmﬁaquﬂszmawau,azﬂéaﬂﬂmaagiqwiiq
waAalunsesnuuvaniltiuazusiguan mgaivdesanaindstagneussy
Uan ssusliiminvesanludeiseanaiidasnisdesnimiowiiue Free Fall Lo
silsihuladndmiinfissuudildarlifussnssunniiinainnsanuuudaszvesan Tasszuy
gMIngATeIaRINAfIMUA Aeuflazyiinisussifiuna U 2.9 wansnnsUdesian
Nndsdsasgaussylaed
1. 5'1131‘1/1%%&%'113@EJm'wﬁmﬂ’ﬂﬁ'}qmﬁaau%’ﬂﬁiwuﬁa Feyey1ILA9LAU Lower
Limit
2. 5’113;’mﬁﬂ‘uaﬂﬂaﬂu’1ﬂﬂiﬂﬁﬂ%ﬁﬂ’sﬂﬂﬁ@ﬁﬁ@N%JUlﬁiSUUQSﬁQ Heyey1adLd9Lhou Over
Limit
3. fwidnvesaifidiegseninsaiigauay Aigsaaiivensuld szuvarlaifinnsds
FoyeyounAatiiou Lower Limit Lag Over Limit
4. frwiinvesarludasdidwsannantimneddesnisianndiei Free Fall syuu
aghmalanislvadngei uaziunszuaunisUssdunisdsll
Sovanandedagnudesgneussaiseuiesudn Usegfdefazgnia shlvfadsinaua
ihnifngesdanlufefsiausifugud daamuddardslissvutudunisdslusoudely
Hutndnsludesauninzaiadumahouiasdassuu

Ay aLAILAN

Weighing Indicator

5UN 2.9 uwwiAnlunseanuuvanidaarussyuaaannlaesuaidnaussy

2.4.2 aanilUanilnganisadnuiou

anfilawingesenimdou ivihitandngaaniletestulamauaingsluvne
maedeuihglandeadulasiameinaienandarisuudugs navieuvesyalandn
Foemufeuiitumaumsvinnusil
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Wauaanigeussyuadmdn 10 Alansu wdisunusidandn
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o Jaglvieglusunisivingay
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o szuulanininsnaainauseuassiualings
o syuulianuieutuainiveviligueudniu
O 5¥UVENAINANNSAUTULIDASUSEEEaA MUY
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® EJﬂﬂ']ﬂUa'TWUﬂNUﬂLLa'J‘lU'J'N‘Uu5ﬂa']LﬂENLWiEJlIﬁQLGU']‘W'ENLEJu

2.4.2.1 saniiUaniingafiasnlnudou a. yaiEudurinay

n¥rnfivaiithiongn 10 Alansugnuaegasniussguds aunurhmadouna
Ummﬁamﬁ%mﬁﬂqaé’aamm%’aw‘?}qagjﬁﬂﬁ’uamﬁ%’aﬁmﬁ'ﬂLLazuss@ Mnduinmsdadin
gelnseguusiumislanin 37 2.10 wansuwiAnlunisesnuuuaniUaniings esyuudl
anugnenlinsUaniingeasaniUantingemuaiiuseu

AARIAAINNTaUEIUTUTaNTNaY

= 2
ANHEREVILRY [ p)

a1 nIuTavTLavlam

5U# 2.10 uwdnlunisesnuuuaniianiingesieainusou a. gafinseuriinsUanin

2.4.2.2 soniUaniingeiienuiau s vzUanilngs

n&aangeUargninnnsegludumisiigniesmiesasyinnsUaninEeudesudn
ALY A QY MU TUN LB UL O S Ll Lﬁaé’ﬂﬁsswﬁ'}miﬂmﬁqmmmv‘hmm%@uLﬁ'a‘lﬁ
Unngauuuaiiniuudivaesnseualilimnuieutvamiheuourinlingudesiniu 5u
7l 2.11 uamauwAnlunseenuuvan iUaniingafiomnuieu iesvuullaniuznisnaaziin
nsUaningeUavesaniUaniingameninuieu
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AARINANUTaUE UL ANTINOY
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anusTdaInua

aasnIuTavTuavlaIn

JUT 2.11 wundalunisesnuuvaniUaniingemeaiiuiou a. anvin1sUaniingsuan

PnuWIAnluNTTIUNaesEnigniiuitnsfnysgazideaiiieviinisesnuuy
Fminssu Mndwduduneunisasiuaznaasunisldnureuaiesdidnluiidmsudiuas
usTUaIuInges 10 Alansusialy
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S19aLDYANITODNUUUIAINTSULATIIVIDN WL ANULEUD

3.1 nanaudn

Tuuniaznaniansiiuunanluniseenuuuildanuni 2 idnwseazBunitesin
aseenuuUimnssuliansathuunAnildfmusmnadiaduniesdadmluiBivaluldn
a3algmuiigosnis Tneidiudseneundnvenniosdssnlug® dil

1. s

2. Usza-Un dads

3. YAUSTUIANALATAIUANNITYINI

4. syuuaewududssiiannsarunliisasmslvani 3 §ns1 g9 runans i
5. YaUantingamgAIuseu

uonannsUagukuIAnlun1seentuuliiduaiesdnsiiauladdinnsnanads
gunsaliaSuiiatiglisuuannsainulaegrsliusedvsamdnie alaun gandevan
naosnnde unluansad 1ATIai1uasets uaziasulan

3.2 fadaum

fefsuagnesnuuuliinalinssiumisaevesaenugesiiansssuladsuandy
SUl 3.1 dhusuinefinfiuTnanieaddnsazsn laglnanadazdndntulassaiieresedosds
Tnednuairdagudl 3.1 fufisvariilvasnannaennuasiisssuveusiiiie AndslilF sz
e drmveusuasiiuazgnesnuuuliiivevguilatesiulalnasenuendadaiisziu
das1nnslvage WedivanlvaasdistaarsiliiAnusenaillnanivad HilvAIAd U1y
yosansunIuulvaneadiinisiuAsuuUasdmaliaussiulifih finnaseusansunaiing
Wasuuladluge 1nnauAsudasmesdussduannsntiand st udniminveaan
fegludsuanld Tunseenuuuldidentdinanivadsu PTASP6-E3-50kg

Load Cell

l -

Cylinder

Discharge Gate

sUM 3.1 datfauan
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3.2.1 Inaawad [10]

Ivanlwad PTASP6-E3-50kg Hulvaniwadivivvhoegiidendaassdyuiiame
mserlulad vuadii 45 x 45 x 150 fadwng fnslandesvioriu (Encloses) tilotlaariuru
wazANLTUAINIINTEIU IP65 SeiufunuanBen €3 FalussdudunuanBeniianuns
thinsdaidueiesdadmiunsild aumdnnislumsidenldlvaneadfuandluguil 3.2

Use of HBM load cells according
to their accuracy grade Legal-for-tra de

shop-counter scal€s
Building matcrials

scales for additives High-precision
checkweighers

Fillingrand
i i . ackagi /stem
Simple building materials scales packaging systems
for sand, cement, water Scales based on Load celis using
new concepts / the principle of
FOCCeSS ' - /. / electromagnetic
M “,.‘_ ;7-:. “.‘. I:‘ : A // , force compensation
/
A AN >> M
Low accuracy 444 »»» High accuracy

O 1M [ Accuracy of strain gage-based load cells

JUN 3.2 vanmsidenldivaniwad

3.2.2 NE@LTINFRYYId (Summing Box) [11]

Wesngeiiusznaumelnanleadiuiu 2 /1 AU esinnsTndyyiu

(3 3 { a ] Y o [ o < g Y 1%
nlvangadnidoneunazashismulasdygiamssnulnwidudmidn Tunisesnuuula
donldnasssiudyain PT Ju PT100SBE-4 1ugunsalsiudyainannlnanieadisaes
el dudyaraaiedddluds Weighing Indicator g1 AD-4401 Tnadeyeyaufiaziiug
sduazdownluanwas  Advune  (Capacity) wazdinnullunisnovaussdygyin
(Sensitivity mV/V) wirdu taglunissiudgeraazfesdinsuiuussuintesdygialioan

ANAURANAINTIANIINAULANANUBIVUIAF N UVBI L aRLTAA LARZAITIANGAY a8l

cornering adjustment pots

5UN 3.3 naesTandnauvanias
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o oudiavyhmsusuussdeauiladn jumper J1,J2, J3 & J4 gnnaneen
o lilvangdindeyeyros VRU(TL) & VR2(T2) miumuduliign waz VR3(T3) & VRA(T4)
panduuninilan Faazuszana 2050v TeagldBudos adndlovugn
o lidunmi1 Wloly VR1(T1) & VR2A(T2) mandanniing uazly VR3(T3) & VRA(TA) my
WNURNIUUAYRId Y 1049zanaT
thdudminiisaneiusasyuuaiminuazanld nvinnsfuimiindyuiisiuls
gaaaudusualsivnduyuishan vhawans 9 ast sunmpeuldlndideu

o

2 |
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WisuifluiuAiidesnsiidimualy udrdadn-Uadyyruilimuaunsinusesssuy
frovun Tneeszananauazauaunsvhauvesaiessildeanuuuludunousne q il

1. mugudasnsinavestan gean U1unats s Tnon1smiuauauiIves

UamBITUAIENIY

2. muaumsUe-UnuseguaesUaragussy

3. muaunswdadeuminuinnindesindeniisinue

4. mupumsdsdaygaisunsvhauseulnd

MnnsAnwIauantAvesgUnsalfifidimiiseglunainiaieads wuin Weighing

Indicator 8% AND u AD-4401 [13] faaauiAnudifesnts Judenld AD-4201 1Huxyn
Uszananalagmuaumsinnuveaesestssalulfiiiaue

e e — T )
AD-4401

ZERO MD
< o G&?LS_‘S NET HOLD [ AURM

INDICATOR VAV P ™ o

FINAL EFALL PRELM OPPLM OVER UNDER Z8AND

;s‘l.l‘ﬁ 3.5 AD-4401 Weighing Indicator

1%

AosanUAlnemlvveasgauwansdmin AD-4401 aunseasuldlagge fall
® uAnRe 138 x 68 fadluns azanlunisianslugaluay
e wihvetesnsnszauyanile

e dasnsulastoyadnuouzdenludygynfinea (Sampling Rate) 100 ASY/
U7

® anuazBualun1sAIUaYa 1/16000
o anuhilunsreuaussradyain 0.3 pV/D
® | oad cell Excitation 10VDC + 5% , 230 mA

wannAuaLURNansasuAnntnlasInsuazwiuguiseanIsuas AD-4401
FalUshNSUNTTIUNULATDIDN Y FILUSWATUTMLIEAUNITUNUN YA ULAS BITINANEAD
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Normal Batch / No Supplementary Flow (Weighing Mode CALF-14 = 3) #dnn13¥1197u
vasldsunsuannsaesunels deil
1. flelsudunisvheu AD-4401 &l ON ey Full Flow , Medium Flow wae
Dribble Flow wazds OFF dyanainsivaluusiazsziumnuniasisil
OFF Full Flow le vhmminludeds >= dhminiigosns - Option PreLim
OFF Medium Flow iile dhmiinlufieds >= dwidniidiosns - Prelim
OFF Dribble Flow e thuninludeda >= dhwidniifeanis - Free Fall
2. Nty AD-4401 wvhmsUisuiieuiminludsisiuanindnan uay gen
pousuldud LU ImuLsazn IS inT e
f’f’mfmﬁﬂagizwdwqﬁwﬁwqmﬁumqqqm AD-44013% ON &eysy1ey Batch Finish
Emimitn < f’hﬁﬂq@ AD-44013z ON dgyay1ad Batch Finish tag Under Limit
St > ﬂ'méﬂq@ AD-44019z ON deyay1ad Batch Finish Way Over Limit
in3esdadnlusAninuagneonuuullddyan Batch Finish wudayanas Discharge
Start vhnsilausegUuassuangniussy G'Tiammmﬁmummnaﬂumslﬂmﬂixgﬂdaaﬂm
IFannnstnuaaBuiun1siney SOF-19 uag SQF-20
3. Lﬁam‘uL’amL%Uiz@ﬂdaaﬂmmmﬁﬁmumﬂﬂl,é”miz@ﬂ%wmﬁ%gﬂfﬂmmzﬁq
Hafnaldn AD-4401  feesiinis ON  dauanas Zero Range Lﬂ%a%’qé’miuﬂaﬁﬁﬂmgﬂ
sonuuulilddnyeas Zero Range Wudayayios Batch Start 18unisdsliiBudunszuiunns
Fendalvalsely

al

3.4.1 n1sdnng

4910 AD-4401 ugUnsaldidnnsetladiinuaziBengs Iedasldmmszsinge e
Tunsduila N5RARsANINIALIEMENNGBIAIUANILNA 139+41.0/-0 x 68+0.7/-0 fndiuns
uazBatundesaiuaudsguil 3.6 uanainil AD-4401 ansaviauldluanisuinden
gaunnd -5 §is 40 °C uagldanursaldanunaaudela

Packing
ff Panel
/M|~ GuideRail \\acher
\ Screw
| \ j
— i
] )

5UN 3.6 n1AAGs AD-4401 Whiiugatuny

3.4.2 n1saeaginiiniag
1. AD-4401 anunsatgiuszuulniinseuaadulaya 100-120 VAC +10%/-15%
9158 200-240 VAC +109%/-15% A31%8 50 84 60 185919
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4. aedynyn Bune/iedng wseadidlesiunissuniy waglvseanetoaiu
dryerusuniu (Shield) iTasie 7 way 10

3.4.3 n1SAoluanwas

avvedlvaniwad Load Cell PTASP6-E3- 50kg mumﬂmmmﬂmwwuma 4 1&u N3
mammamimmsﬂ‘m 3.7 Imaumimam 1 Lsmﬂum 2 LLﬁu‘U'J 3 LEU'lﬂU‘U’J a4
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5U#i 3.7 msvie Load Cell 1y AD-4401

3.4.4 oy ruAuAN

AR}

AD-4401 973udyeyrasdunm 6 v wazdvidsdayaaie1dnaienIunu aInddiuIu

[

8 1 sruulATeslenluliAnAnvudenl¥dyyIunIugufandlugun 3.8

Full Flow (OUT-04 = 4)

Qver Limit (OUT-03=3) —

Under Limit (OUT-03 = 2)

Zero Range (OUT-01=1) T

Medium Flow (OUT-05 =5)
Dribble Flow (OUT-06 = 6)
—— Discharge Gate Open (QUT-07 =7)

I— Batch Finish (QUT-08 = 8)

B1 | B2 | B3

B4

B6

B7 | B8

Al | A2 | A3

Ad

A6

A7 | A8

Batch Start (INF-3=3) —

Discharge Start (INF-5=5)

AD-4401 Control I/O

a

sUf 3.8

RV

L

Common Qutput

Common Input
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3.5 STUUAIYNIUALAYY

Main conveyor

(=

weighing chamber l—_—‘ sub-conveyor |—_—,

packing bag &tray [N I Packing bag & tray

P L% o o a
E‘U‘Vl 3.9 MINITYINUYDITESUUEYNIUALAYN

SEUUANENIUA A8 UeNAT 0TS NOURIBEIEN a1 a8 aMEN (Main Conveyor) way
anenuaasdgos (Sub-Conveyor) lnganewuademanimingandsslaiaindssulan
ddlianenudntesdos 2 g0 FaardndesUangyadadi-un fegud 3.9 Taefidinmuis
yesanenuasiUsiunudnvesaisnsina s figeans sl

AULSEUNIU OC (Hvin?deenTs — umeinludat)
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NNITATUINIWIAVBIAENIUNAN5081LE89UR19IUIUN 6,000 Alansuse

F139 YUIAAIUNINVDIFNENIUNENUIZAUAD 50 LFURLUANT SLHLUINTENINATU 30
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AlanSusiatilus MnmsmAIrdusvesdmtniuUSasvesUay e laeadeUan 1
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AWINTINLATIY MIMAIAIEesEIENIWaT0aTUlaR w5199 3.1

A1519% 3.1 N1SATUIIMIAIULSITOUNDADTTUANUNIUAWALINEN

ShsnsvuYan 6,000 Alansuredalus Wiy 150,000 | anuIeflgufiumssiaunii
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szuuioenuuuidenldueimeifianunsauuaudiseuldain 0 89 1400 seuseuni 910
MIMuINAIAMLLEISoUTewBImesTidasnISIads 922 seureundl asuiulduemesuay
Lﬁﬁ%ﬁgﬂLﬁaﬂm:ﬁmmmmsauﬁm%’ﬂ%’ﬁwLﬁmﬂmﬁmu 6,000 Alandusotalus wio 100
Alansudounfiandsiuuandareniuges uennisfinuBangulasgldanunsnusy
arudligstuviasasananfid il

3.5.2 laseaieanewiudfscdoy
o o [ = v & % 9 = =
angrudndssgesdonltidumenuluganilasaiuuunseisansdugui 3.11
fuwAAuNing 30 WUAWAT 813 1 WAT 3INLATIASRTIITIELTanyuNAEIEs
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5U 3.11 angnudidesdey

anenuadesgesisgnasniuuliaunsaysuanusilunsteudmasdedald 910
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fuilelldruusiuglunsds aewnuwuylsifiesuiagniunldnu nanemiundn 1 4a
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Alansusiowd desfnuazdoulalumssenuuumeniugosiifed

o Ualifinnsdeuriuiu

o nsnszeiTesUaTULAENILYINTY 50 % vesiiufivesaeniy
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o = 1 a I =
ANIINITVUUAMNTEUUABDINTG 50 ﬂiaﬂillﬁ']@u’ﬁ/l

75,000 | anUIAABURIIATHOUT
N1INILANLAIVDIUAUUEENY 50 | %
ANTUIYBIUAn 2.5 | URLURT
FNUNIUATIS 30 | uURLLnT
szpEneTiaenudenndoud 2,000 | LWURALAT
szazﬁmawmmﬁauﬁtﬁauaLmas‘mgu 1 50U 31.416 | URLUAT
(muvaduEugudnaaveuilesiuaenundn)
9RIVAYBINBLABSLALS ENYNIU 10:1
ANILEITO LTINS TRBINSIAY 637 | SoURDUIYI

Tun1smavanAMLLEITedEIENIY 91nA13197 3.2 azldnnuSuadsveaawmasaeniy
g0y 637 FoURaUIT FRTUAINGIY 9 VBIAIIFITOUNINTFIUYDILBLADSNTZUY
donld Anugisevadanvesnoinesiviaiu 1,400 sausieudl Fsa1saudinudl weines

wazLNEsNAMAanlYiAumuzaNfunstdaIulussuuReonkuUdI S UNISTIUaT 50

Alansusaundl WinvinliszuvaulsadeUalsnuiu 10 alansy 1o 5 ass aeluan 1w

1 <
3.5.3 N1SWIAIAULSIVRIEIINIY
ANUNIUANLALIAANLALAN YN UALALIE D IZADIVIIUFUNUSAU LTDI91NN1TV19U

YDIEIENIUALAY I DENIAD9TIN15YINN U199 asE L TANUFUNUS Y A@1gwiuatasandnyin

ninaudeuaddlragniudalfg oy ATiUNITINIUYeIEIENIUANTLINTNAL DY
gonmAdadiunnanuNsaiNanIuE L dsgesaintu Nsfineldarnuiszdulunisiia
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AD-4401 of Sub Conveyor 1

controlled by Full Flow Signal

controlled by Medium Flow Signal

controlled by Drible Flow Signal

Unidrive Control Connection
of Sub Conveyor 1

Unidrive Control Connection
of Sub Conveyor 2

|T09|T10|T11|T12|T13| |T09|T10|T11|T12|T13|

AD-4401 of Sub Conveyor 2

L]

Unidrive Control Connection
of Main Conveyor

controlled by Full Flow Signal

|T09|T10|T11|T12|T13|

controlled by Medium Flow Signal

controlled by Drible Flow Signal

JUN 3.12 MsAvAuANSIEmeunanduiusivaenuges
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93U 3.12 lunmseenuuuldinislédyaia Full Flow, Medium Flow uag Dribble
Flow vasangniuadesgos 1 wag 2 wwwuiunau udidsdluamuauaieniuanieamdn
nsfteenuuudnuazd lvldiindamnssearvesaenudndosdes vildnsviauls
$1 wissdadgmnisiivannnanenudidemdndaaunannnitviinaiiaenua s
dondndesasiedaly Kafuisfesonuuuliyaiianenudndsmindsatamenuduies
dogazdosanninivuaiaenudidomdndwniuld waziilossuudaatasdatasag
A whAsUTIULE amonuddssdosfiazisudaaasiedarisniniigs Uiinaan
fazanazdourudamnnivIunaniu 10 Alandu szuuAazdslduinniivTuiaidmue
093 Free Fall fdngeniiflsanuuuld deduisiosoenuuuliuimuayauosan
TuszuudedliiAu 10 Alansy wazazdesesnuuugunsalindetanielilyiAinnisdouriuyes
Uarluvnigivanlnaasdads annmsmaassligunsaiindevavats 9 uwuu asnsanuuud
mnzaudmiuszuUiiauefagUn 3.13

qUnsalindeday ——

JUT 3.13 gunsalindeanfilddmiuiesesteenludfndaue

3.5.3.1 AUEIVEENIUE LR e DY

nsdenmnuIsIvessenuddssdossildlnnisiionsanananiagegaiiien
Free Fall sninAmmusugriidesnislunsdazdransdndesUargdeds msdnuiden
AN IvRsEENLEeEAINNT1T 3.3 FamnRansanaindianatlunisivausazsnsinig
vaanunsamarasdulunsiiavessnsnsinausazdnsnisivaagulsludsmnsied
3.4
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A15197 3.3 ANAUSIEENIUELEEE a8

nanfildidmiu Full Flow, Medium Flow uag Dripper Flow T 1 sauns®s

RTALCY . - o

R . . 995115 ke J3unalan
sUkuuNS e DULIDILFDT o - 1781 (sec)
? (kg/sec) anaes (ko)

(Hz)

Full Flow 50 1.832 9 4913
Medium Flow 10 0.366 0.5 1.366
Dribble flow q 0.147 0.4 2.721
nalddmsunmsandesdan = 9 3w, nsdedula war WalseguaseUan 3 Junil

a ' & a ' o a 1
A15197 3.4 anuunagdulunisiinnisivaudagiuures@snuanaessae

sUwuunsla nan (Guni) anusdulunisie
Full Flow 4,913 0.4094
Medium Flow 1.366 0.1138
Dribble Flow 2:024 0.2268
No Flow 3 0.2500
Total 12 1.0000

3.5.3.2 AAALSAVOSENENIUANABINAN
N15:EeNANLISIVBEIENIUNEN INNTVUNUSYIUVDEIENIUA LR DY
deludimuaraigniuandesuasnannisiinuresaeniudoavisaesinaiudassseiu
nsluavesansnwiuaasandnazsidu Full Flow, Medium Flow Wag Dribble Flow %50
| a | @ o | ! U <
nyaliiinisiva rainauiiazlunaenuadesgos wiagdlinisivadunisivawuy
1n Tngnislvaniidnsmsivageandrfidwiuninudfganitfmisnd 3.5
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A15199 3.5 ﬂ'J’]llul'ﬁ]%LéljusLUﬂ’]iLﬁﬂﬂ'ﬁ‘l‘ﬁaLLG]IEWLL‘UU“Uaﬂa’]EJWWUéWLaﬁlﬂﬂf{ﬂ

sULuuNslvaves

suuuunslvaves

aemuaLdesgeY | angnudieagey ﬂ’gmau’mmﬂu“[,%ﬂﬁ EULLUﬂlﬂra%i
1 5 bNALARNTIE AN IUAAYINAN
Full Flow Full Flow 0.1676 Full Flow
Full Flow Medium Flow 0.0466 Full Flow
Full Flow Dribble Flow 0.0928 Full Flow
Full Flow No Flow 0.1024 Full Flow
Medium Flow Full Flow 0.0466 Full Flow
Medium Flow Medium Flow 0.0130 Medium Flow
Medium Flow Dribble Flow 0.0258 Medium Flow
Medium Flow No Flow 0.0285 Medium Flow
Dribble Flow Full Flow 0.0928 Full Flow
Dribble Flow Medium Flow 0.0258 Medium Flow
Dribble Flow Dribble Flow 0.0514 Dribble Flow
Dribble Flow No Flow 0.0567 Dribble Flow
No Flow Full Flow 0.1024 Full Flow
No Flow Medium Flow 0.0285 Medium Flow
No Flow Dribble Flow 0.0567 Dribble Flow
No Flow No Flow 0.0625 No Flow
Tonafiagiia Full Flow windu 0.65 Aniduiian 7.81 Aud
Tonafiaziin Medium Flow winfu 0.12 Aadusan 1.46 A9
Tenafiagiin Dribble Flow Wiy 0.16 Anluiaan 1.98 ui
Tonafiaziin No Flow wihiu 0.06 Anduvian 0.75 AU
F3ULIa10 1 i@Uﬂ’ﬁ%lx‘i 12.00 sJL!’]ﬁ

NAN5199 3.5 azlavraalaelsyaaddunisiie Full Flow, Medium Flow, Dribble Flow
waz No Flow a1ntutivsatsenanilulalunisiinunsnsinisiravsaniazrseaunis

Tradevinlrusunanisadsslanvesaeniuaagsanivinnu 20 Atansy aelu 1 seunns

FANTOWINAU 12 UMW @1U150MNUALANAN8ANYDI9IAUTENBUVDILAAL NS AL UDIAU

~ 4 v Y [ a ! IS Y o v
Wieliaenndesiunisivavesgreniuaiaeges laadin1sianinuagnsinisivaves Full

Flow, Medium Flow, Dribble Flow kag Free Fall
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sUwuunsivg AAvRs ALY dasms | Vsinaandl | nan(seo)
duesnes 58U ya GRIGER
(Hz) NoLnes (kg/sec) (kg)
(RPM)

Full Flow a5 1,260 2.3 18 7.81
Medium Flow 15 420 0.69 1 1.46
Dribble Flow 7 196 0.40 0.8 1.98
Free Fall 0 0 0 0.2 0

1% o A v = - a o %
ndoyameniududemaniafiouseoenie 30 wudlums anunsaldlunsadesvanls
2,332 gnuieiigufiuns w3e 1.55 Alansu iWlesdunyunilaseuilussuznis 31.416

a [ o Vo1 < v a Ao A
uAWRS SRmasey 15:1 awiilnlaAiausiseu 8nssiva Usialaifidnies uaz
naniildvesusazdnsnisiuavesanamunanasazulunisin 3.6

3.5.4 msnugansiva 3 szaudnsnga g9 Uaunans wagen

Tuszuupsesdesnluifnisnivnunisinavesualasgdetadudndrdguin wiolwle

a a ¥

AMULLUEILAZA211529L52 T UNTTINIUNRDINIT TEUURT DT A TUTRNANE A oIvIIN1S
auauNslrans 3 sgaurnusibidenndasvnzanlussasdunminludeds nsesnwuy

TWdnsnislnasesUaransisalasuntasdnsianuiiifienisamuauauisiseues
uelmRsTITUAeNIL JUR 3.1 uanwdnuNzvsEsILdoaA I RB AN g e
N15AIUANAIALEITEUYBIB MO iBAIUANAI LS RIS InavesUangieds ans
ponuuudenlidunesines Be Emerson Ju M100 dwiutaimesTuamemUgsuIn 750
Tod uag 1950 M101 dwmsunelneiauin 1500 dnad1nsudualgmunandndeslang

aenugey FaBueiinesniaesuiisnsldnumieuduusaziinnuunnansiuanisly
druvaiaaeme TN TamuAN il

3.5.4.1 8W395M93 Emerson U Unidrive M100-101 [14]

uneflnos Emerson U Unidrive M100-101 sauansluguit 3.14 1Jugunsal
muANNTuTeIBImosTUmENuAIABITl a1 safvuanLdlunsmuANAILE
souvewawailnendeudedyainen T9 TSwsudyyiad T10 wag T11 Wi
AuSIseuvesIameddau T12 Wumidmualinewesmyu  uag T13 WJudaiwuali
uewesundUNe ilesanszuuilanemuddssdes 2 yadmiudidssangdsteiuing
wazvvilinesmunulvvewmesvesaenuaae s vyuluiianiemssiudiu lnens
Feusteudayia T9 fu 1dayayias T13 283 Unidrive M100-M101 é’qgﬂﬁ 3.15
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sUfl 3.14 Buliesiae$ Unidrive M100

ASANMUAATNISIILADS LB USRS U UNe Nk UUlARIT  (SNeastdandinsy
Tnsdeuenluiuduiesineslminiueile Unidrive  M100/M101 laeduieliluuni 5

WIT 50-52)

A15199 3.7 ANNN513085989 Unidrive M100 A9Ua18n U tas seoe

wdwes | Arfifun M19919U
00.005 PRESET | N1sMnumaa)
00.006 1.12 nszualniinewesdesnis
00.007 1400 | mgisIsouNeInes
00.008 380 usaulihdiduemes
00.010 ALL AuAdaIUzANUaDANY
01.021 q AYUALIe T10 & T11 = OFF
01.022 10 Avudidle T10 = ON, T11 = OFF
01.024 50 | Anudidle T10 & T11 = ON
02.014 1 MRUAAINILIIVDIAIINIY 1A 0 819 50 Hz (Gunil)
02.021 0.1 AMUAAIMYLIY8Y Dripple Flow & nsugamsy
02.022 0.1 AVUAAIUYUINES Medium Flow g Dribble Flow
02.024 0.1 AMuuAAUNIaYY Full Flow g Medium Flow
08.021 1.046 | Muun T10 = 1.046
08.022 1.045 AvuA T11 = 1.045
08.023 6.030 | Mwua T12 = ON = siyuiAunin/= OFF = nen
XX.000 SAVE | SuiinAiideuadiudunesines

XX = Ypupansilnes

N13MMUAALTIVEIEENIULNENITAIUANERIINTYUTaIN LA oS TN sy

AuAulUdwn T10, T11 was T12 deidumsivuanismyuvesaneniu wazlddyaiau Full
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Flow, Medium Flow Wag Dribble Flow 210 Weighing Indicator AD-4401 Mmam‘uqu
ANMUDTIDUIDTHADTAIUNTULDLI DT

TO T1i1 | T12 | T13

controlled by Full Flow Signal

9 | T10
|
controlled by Medium Flow Signal —

controlled by Drible Flow Signal |

Forward Run

TOS | T10 | T11 | Ti12 | T13

controlled by Full Flow Signal ] J

controlled by Medium Flow Signal

controlled by Drible Flow Signal

Reverse Run

JUN 3.15 M3sedyauaIuANdueiings Unidrive M100-101

a a ¢ 5 TLEh
A19719 3.8 @0 ULVDIVIUDIDULIDILNDIVIAINULIINT NA LLa%q@

AMUEIEINIL | 91 T10 91 T11 9 T12 pud MRS
NER off off off 0
AUE off off on q 1.021
AUSINANS off on on 10 1.022
AVIISIE on on on 50 1.024

3.5.4.2 UDMDS LAY LNYSNATOU
o = % v & [y '3
szuvaenIuandgarangneenwuulvlduemes 3 wa ussiulni 380 Taad
A& 1500 98 TukunesasausRsma 15:1 WudTuaneniu
sruvatgnudesgnesnwuulilduawes 3 wa ussiuluin 380 Taad Ads
750 98 Tubunesnasausnsma 10:1 Wudituaneniu

3.6 szuulaniingeseAuTou
szuugneansuulildluiinszuanss useiu 24 1aad iuatnaiuiowdugunsalla
HinUINge Auseunldarunsausuaslarulnuesiiad (Timer Relay) laefn1siln-Ungyn
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Unanilngegnalunumensyuenay JUN 3.16 uansdnuazvesnlaningalaideninusou
aggUN 3.17 UARIINTTAIUANNMIVINUYRIYRUANINgeUTITUAIRIAILTaY

5UN 3.16  yatantingeussguainieniuso

24 VDC

h2!

EX-10A SENSOR g | |
8 Y RY1 JTRYZ
TIMER =+ —

RY1

HEATER WIRE A

HEATER WIRE B

SY3120
HEAT SEALING 1 CLAMP CYLINDER

F‘Tm o |s | sl s
| 1 | 1 |
% 7 | | |
2 9 ha!
8 s RY1 JTRYZ
TIMER L L L

RY1

EX-10A SENSOR

HEATER WIRE A

HEATER WIRE B

SY3120
HEAT SEALING 2 CLAMP CYLINDER

5UN 3.17 2993A73URANN1sYINUsEULUaningeussauatmenuseu
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3.7 lassadeaunuas

Tassadsveardostsgnoonuuulaeidenldianuausuiaa 304 Feflnrmanusany
nsfianseuresinsesldmeduas Lwi'i']mg]ﬂﬂ'hLﬁaw‘%amﬁauﬁummmaa 316 130 316L
finunstansouvestimeialdd wisiageninannuagmiefienn uenanizuuuuiiily
Genldifesniy nslaseadesssuuiiamuddgunnlunisadiandesdesnluiG JUN59909
i3 eetaardasldfuniseenuuuliszuugesudazdruanunsaraldauiinisesnuuy
Fasms lasadsaunuaainnduuasesmuifseneude ddudanuun 500 Alansu
Tassarsvesaeniudndes yadsdeaiuasyniuaiioussans Mntuthsyuugessng
ssznouddetulnsfandiluiudvngautumsldonu fuandusuil 3.18 wagsy
7l 3.19 duvneavedosdsdnludBviiiaueiionn s x 81 x g1 (Mediadiung) fagy
#13.20

UM 3.18 nmileliupSnvaamsesdalarussguasnludindiaue

MC Motor

Sub -conveyor (SC) —

SCMotor —
Weighing indicator

500 kg Storage tank -‘

5UN3.19- n1maudn9veae3eatikayussatansnlud@iiaus
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2259

2357.70
3883 4618

5UN 3.20 nMmanguansvuInveasesdsdnluiniiiaue (aduns)

TudaudsfutanfGana 500 nn. fdsiinasdniieie fedl

wddnlunsesnuuufedesiiviinmsilleswelunisussguaildlivosnd 750,000
anunAtlguRluns musuresniidudaslidindr 60 asmainfiusay Fauandluzud
321 osnuangliaumunuiilndidestui maddiaudutiesniivauisdiuagla
Ivaasargnu vilvideddaurssdiliumraslduuaeownlutsivaludeiviinades
Fovildszvudaddaunumnniulunishng wazdwarilvsyesaalunsiuyueesnis
AvLLILTY

sUTl 3.21 fsSutaruiunas 500 Alansu
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3.8 293luazaTAIUAY

sruuiaesdadalusiAAnuninauselii 3 wa ussfu 380 Taad Tunsdunemes
gunsaiduldlninszuanss 24 aduundsmdanuiionnulasnd osainaniaz
wandeunisvheudientu suuiinuisznaudenas

2995 biT A Wusasuanlunistunewes waznisuainssuaadu 220 Taad 1u
nszuanss 24 Taad

2995AVANNTINIY AD-4401 1TufmuRumdnvesszUy SeinsmuaumTyy
yosweines muaulvAuosmEln-UnUszgudesuan faguil 3.22 uazguil 3.23

2asmhaiaienssuallvanauiouaiedandnasineeuiou n3eaildlni
nszuanss 24 amduuvaadany Woandusivusdinnefeuildlunistanings
HesnniinmsasurievesgmarainiliussguardsfosdinsuuuTnaaudeoudlilag
mMsviusgezhalunsiellfainmiuieu feuanaudlugud 3.17

3.9 Tusunsudmlud@nldaruaunisiineu

ndnieenwuulasiaiaiieuiesud dewinniseeniuuszuuaIUANANTYiaul
wipadsansnshuldauidesnis lunsfnwiidenldlusunsudaludf®  Normal
Batching / No Supplementary Flow (Weighing Mode CALF-14 = 3) ﬁU%ﬁwﬁgwam AD-
4401 WarnTusndmiu Weighing Indicator ﬁu‘ﬁimEJLawwze?iqﬁﬁqmimuquﬁwmﬁqgﬂﬁ
3.24

= 13 A A [ a
f1979N 3.9 ﬁﬂ']USGU@QLENWWG]LM@LQEJUITLUU’“UN

RN Rauly aonuziilafeuluduase

Zero Band Gross <= Zero Band ON

Full Flow Net >= Final — Option Prelim OFF

Medium Flow Net >= Final - Prelim OFF

Dribble Flow Net >= Final — Free Fall OFF

Over Limit Net > Final + Over Limit ON

Under Limit Net < Final = Under Limit ON
msﬁwwwaﬂﬂmniu

1. WolassuusNAUYINIU T2UULTORY S uN15YN9U (batch start) Lag
seuugneanwuullddyaiuan aindne (start) NNTINEDIAIUAN T8

'
v o

deyarauanug (zero band) Wadedauandng AD-4401 azdsdayayraumue

%

ponun wazszuultdyg alinedusuauineu Tuwsazseunisvineu
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o

'N'«wmu@mmsv‘hmummﬂqmmﬂqmﬁ1
220VAC
24VDC
Acy /bc
CP AD-4401 TERMINAL
12 3 4 5 6 7 8 9 1011 12 13
= Ooooooooooooﬂ
220VAC
8 |
12§ RY2
—e TOA3
® L]
-
le 5
SELECTOR ; \
OPEN GATE | |
FOR WASHING
TIMER
8 B1eN- iy 2f
’7 J; ToB7 e——
Uk l To B2 To B3
A
SY3120
START BUTTON
LOWER LIMIT | UPPER LIMIT
- BUZZER BUZZER
——e From Port9 Sub Inverter SELECTOR (’/ y
ON/OFF | o)
CONVEYOR Vi
r® From Port9 Main Inverter 1 ~fj:r0 port12 si
= = —To port12 (2" RY6)
N A\ W
5 |8 | 5 |8 | 5 5 8| 5 |8
113 i 113 | 113 13 | 113
14 3 14 | 14 14 | 114 W
1 9 124 | 9 124 | 9 9 2} i 9 |12
RY3 L_Toportiom  RY4 L Topotzzmi  RY5 RY6 RY7
—To port10 Ml = To port1l SI L A B

36

To port12 (2" RY5)

Or
onN
Ow
Ox
oo
oo
O~
O o

AD-4401 CONTROL I/O

wa

JUN 3.22 2993A7UANMTYIINUTRAATIT S RluTR I Laua sy UUR 1 (LH)



AATATLANNTNN U ATIYAT2

220VAC

24vDC

Ac@% DC

AD-4401 TERMINAL

123 4 56 7 8 9 10111213
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= oooooooooooo?‘
220VAC
o
12§ RY2
. L]
.|
Je 5
3 SELECTOR
| OPENGATE | [ |
' FOR WASHING
114 TIMER >
| 88T RV
’7- F ToB7e——
To B2 ToB
ToB1 2 OEE
f SY3120
START T l LOWER LIMIT |  UPPER LIMIT
1 BUZZER BUZZER
——e From Port9 Sub Inverter SELECTOR (’/ \\
ON/OFF | o
CONVEYOR 7
r® From Port9 Main Inverter "L/TO port12 S
5 4 ™ —— To port2 Mi
- N
AN s A sl s B
gt 3 e 3 e 3 i 1
Wl | N W | | W | | W
| 9 12 | 9 12} i 9 12} 9 |12 | 9 |12
RY3 L_Toportiom RY4 L Toporttzm  RYS RY7
Lo port10 M L To port11 i . -
To port8 (1% RY6)
L Toportl2 (1" RY5)
B O|0|O|O 00|06
1|2|3| 4/5|6 |78
O|O|O|O|O|O0|®|O

AD-4401 CONTROL I/O

5UN 3.23 2993A7URAUNsYINUYBIATsddnluiRndLauessuun 2 (RH)
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Weszuulasudyaaunsudu nanselunsisunusuduna
2. deAsunansesunsyinaaely

® doynad Full Flow , Medium Flow kag Dribble Flow = ON

Y
IS o LY

3. WerminUaludsds >= dmdnfineali(w,,) - Option Prelim

o

® gryeyed Full Flow = OFF

1%
o CY

4. dodwinUanluders >= dwinfsaaliw,,) — Prelim
® doyniad Medium Flow = OFF

T o
Y

nuanludeds >= dndnideali(W,,) - Free Fall

1%
o

5. Waum

1
® Znyeyreu Dribble Flow = OFF
® 11a159n158ndUY Judgment Wait Timer) Sty

(%
o

6. pumunlugIgeliilasunuad 1a991Na1selUNSFAAUNUAAY

ToyquntuauseUN13H (Batch Finish Signal) ON

T o
(%
o

[ J
o U mdnAY dyga Winiaiy (Over  Limit) ON d1nutdinang

”ﬁgzymﬁmﬁfﬂmm (Under Limit) ON
o Sifananlunisfnmusounisds
7. svuulddyararvseumstadudyniasulaseUa Discharce  Start
Signal) ileszuuldsudayanddontan ssuvazsenaimuaaiinlifou
Jeduviauy
8. lenarselunsdsdesuatfsan sl
o Syanalassuan (Discharge Output Signal) ON svuulddryanail
Tunsdsnszuenaudauszglansyan
o Sududunarlunisinaiudyainnisudesual (Discharce  Time
Monitor Timer)
9. lavnTansingt Haaaud ( zero range)
e LanselunsUnUsgaassvandudunm

o Si¥maanselunisinniunisuassuan (Discharge Time  Monitor
Timer)
10. Lﬁamunaﬂ,umssams%ﬂszaﬂéaaﬂm (Discharge Valve Close Wait
Timer) &yayautanelal OFF UszgudeeUanfiazgnie
11. dlodnyanaususdiunisdslu dednyanandissuy

o o

® FynINAUTAUNISNNIU (Batch Finish Output Signal) OFF

o Aynauansua Uininiiu Wntdnwia (Over Limit / Under Limit)

o

OFF

nanewmg lunsanldlusunsufuniu AD-4401  Annsazdeldiinaaundnasisuiusouns
MUl AUASULUAITENINNTBUNNSYNURL NG bSaUNITYINaUSaUsal
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Free fall
Prelim

Wev

c 1y '. e Lt ) . Time
ty [ n ity 53 i .
Batch star(I3 = Zerobrand)__ | | SR et Wl o
Batchstartwaittimer | | 2o Y ' LAY -

Full Flow output (04) s | : 5 ' [
Medium Flow output] 05) 7 ' i

Dripper Flow output(06) reT o A ) E 0y = AR
Justment wait imer T ol

T
Batch finish(08) vl !
Over [imt{03) / |
Under limit{02) [ ¢
Zero Brand(O1) i .I
Discharge start{15=Batch finsh) [ i_ ¥ j I

Discharge start waitimer N ] E
Discharge time monitior tmer

[o] —
Oischarge valve dose wait imer : I

Discharge output07) [ |

O#: oUtput no.
I#: input no.

gﬂ‘ﬁ 3.24 faMIAIUANNITYINUYBY AD-4401 Weighing Mode CALF = 3

Lz A Y o 1Y ¥ = =2 " 1 ¥ o v & v 14
wnansiiluenansianulidmiumsidauenisdnwiving ldeugymlnhluldusslevdiunisa

Lidnsdilas Msdu Bnnaiudilidawadiion wazaesdnedadudnvedenaisnassiidnisluly
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AN5ANMAY N9 LYY
LAZNISNAGDULAIDITIDN LULANUILEUD

4.1 na1un

Tuunfiagnaninan1sAnfT NNSTEBULEULATDITINDUNITETIIU AITLTINUL WaENNT

dll o.'/ o wqd‘ o d‘ d‘ 1% d‘ Q‘J o vqa" o ¥ v <
NeauULAs0atednluliAnaue wWenazglaldauniesdadnlud@nunauslagndes 1y
UszanSan wazldvindnenudsnig wana1nidanannfian1siuuaAl AU 1LY
guUnsaludazdd naenlulentivedsuRuRasAIinIvUn 35n15l99U NMInnaeU way

Ui uNaLAIDIt9UNLEUD

4.2 N1SANNILATDIVID A LULANUNEUD

wanfesestIgmluifignaisasaieviosuds waggninluldounveadu duneu

9
¥ a 5 =1 1 I~ ta' Ao W dg PN 1 ¥ 1 4
N3YUENY MIfads NsaeuLigua Wudwmdidaguin mniituneulanligndesenademaly
wsastademeld aipsesdagnadsunfaniunldnuuiagdeinszuiunsnilviiatesds
aunsnvinnuleesediussansaweadl
v 9 dl‘ Y v 1y [ dy v a 9 [ g I3 93 =
1. MsUSuszauAsaatdlrvuuiusEauiue19d R ldseauindudiingagey A58
Idl o a U i o U
sRdaueiivIUsu 8 11 AkBluNIsUSUSEIU

5UN 4.1 UusiunIestednludimndaue

2. nssedeiu winszuuRudaefuegudinauisadeddudwilsanefuaes
wsesdaminawelaae widnssuuiyliiaefuvseaeaueglnaaindiuninasods
Mmiaueun desdnnanauluusnamlilnannesestanntn welidndluinneIasddian
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Indeuduniign Wnsgrunsiangaukaznsivanauvensini ansnsamdeyalaain

www.mea.or.th|[daainudasnsenialnii

3. nssioll wsssu 380 Taad 3 wia Iedesdsivnaus Tnodeaelna 3 i
wsAnes 3 wa areiinseasoiiuseines 1 wa wazseaglainusanes 3 wa w1 1
W W7 lusaned 1wl dietilnwseiy 220 Tasuldeu

a. nsdeantinigunsaimuaunisivavesaniieiestaiinaueanionly way Usu
ausuaslFiAUszana 3-4 Uousaennsnsin

5. anmendeuldiu Woseln uay audeudesud wiostmdeudiazldnuy

4.3 N3ERULIBULATRITNNBUNTT LYY
WelmAnanuudulun1stiasannisfinwiifenldiznisaeuiisuae nsldiimin

WnsgIuvwIn 10 Alansulunisaeuiisy naswinin3esdalasunsinsainounisidau
AN TABULTEULATRITINBUlAU I TUN B URIY

AD-440) ZERO MD GROSS NET HOLD C——J ALAsM

WEIGHING
INDICATOR N i 'm
3 A

)
L

e
- . k|

COVER CAL switch FINAL FFALL PRELM OPPM OVER UNDER 280D

JBEENER

sUTl 4.2 CAL aindues AD-4401

1. ‘1/1ﬂaaammmmmmawmmﬂaamLusjwﬂﬂ Weighing Indicator AD-4401 aan i
yuagelorsilunulnaing CAL ¢ TWinsoenusulaienn pudyanuyal
CAL ﬂmjam il CAL wansimiiae Wunsuanddn AD-4401r Masazdnglnun
ASABUWIEU (MNABINTISBBNNLANANISERULIBU aunsalalaanisna ESC)

2. 1M ENTER AD-4401 1nglvuanisaeulileunaztoniny “CAL Set” u@nITinTge
LAZFAIVINEANTENTU wansanuensoudmsun1saauiieu Tun1saauiiguaznas
fileindidesazornuasliiiminduiilinesdewniinansenuselnansadd
wyNATARULIEU

3. [unnsaeuiisuannelafidmiin (ZERO CALIBRATION) Tagnisna ENTER ntinae
wanAzuans “CAL 0”

4. np ENTER qgildydnwal “— “ fheoussiaansuuszann 2 i


http://www.mea.or.th/
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5. fintiveussvinuuIzLansteny “CAL SPn” uasussinansuansvinildaey
JieuBsazuanseivinifuen Capacity seylu CALF-04 winlsinssfuiaiinunsgiu
fifl Foaddvulvnsstuiminunsguily

6. 'JNﬁf’lfmﬁfﬂmmgwuaﬂuﬁa‘ﬁ"qmsmﬂ’iu%wmﬂa'mi’fa%’q nA ENTER finthasussiia
ANUARY o “ WWunauszana 2 3undl

7. wiheendnuans “CAL End” wansinnisaeuiiieuiasaiseuses

8. N ESC vithaevidnuans “CAL Set” wazwiinfignifulilu EEPROM

9. nA ESC BnAss AD-4401 agndugluuanisvhandnd (assoaontmidnamsgu
oonfowmszsniiiniin 10 nn. ogludeds sruvasUszananaiihiminaud
sunuduarazdalauszguassiiniinoenin Ssonarilfiedosiudemenie
a1aduduneseuuRnula

'
= o

4.4 A5 IPULATDIVID MU ANULEUD
1899N7NAnRa 91l an TR ULATEIT90MLUTRNULEUD WaEHINITABULTIE UK

]
a o

wIstanfaunagldnu Fuasestaninaueausaldnuliing enluaunIsnuLaas

v

ausidumununIviaueuay 3 Juragun 4.3

JUN 4.3 gauaunsvinnuasestedaludaniiaus

4.4.1 d@intiden CONVEYOR

#Andiden CONVEYOR fnthililn-Ua svihnuvesansmnudndedosiuiigaiunu
amg’qag WAZENENUANALIVAN

wihiindnvesaindiden CONVEYOR Ao nsdifinusiuiarulaiviy iguiigananadn
ussgannlisumislaosdanlsiviu ieiiunsegrandadsngmsihau nuaindiden

o anidul OFF iengansddesangdedsiitiouuasmgamsdndsnandaiy.

Lidnsdilas Msdu Bnnaiudilidawadiion wazaesdnedadudnvedenaisnassiidnisluly
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Uanganemnugeese silvianenugessnamuiviinuegiivaifianansadnfesdietaiieun
Yafleguuaeniugesluvaziuwintdy  duiuluraeyiinisdeazdeadenlvaindegn
RIINE NS LERRINGHE

4.4.2 d@indiden WASHING

aAndiden WASHING viwiihdilin-Un Uszauaostan didenaindlveglusiumis ON
Usggazilla deazidonlivszgidailevhnsiahanuazoimedesdandsnsldau Tuvmy
yhauagdeadenliaindoglusumis OFF Jauasestsaginsa-Un dalusifaalusunsa
fisenld

4.4.3 Junm START

oadasmludAthinausgnasnuuuliideans Juna START nénanniaiaiasadausn
1A309795 9930w wazwinlufinasldiadosdslnefilddvaludedadunan 5 uad
(@unsaUsuiald) wn3osteResUadioslnodaludd warmndesnisasesdanduunvhay
Tndfaunsavilalaenisnadune START

4.5 n1sNIUaAIBuAUTlUNISTYUY
d113U Weighing Indicator AD-4401 HANSNAUTIABIAINUAA

o Arfiinendestunisaauieu (CALIBRATION RELATED FUNCTION)
®  ANMUANISYINIU (SETTING POINT)
o slarduvialy (GENERAL FUNCTION) il anulunisinenilsl a fleridu
O ANANNNTAlUNITINIUTIUIN (BASIC CAPABILITIES RELATED)
O ASEUIUNTIUNITT (WEIGHING SEQUENCE RELATED)
O #yaynaudunm (CONTROL 1/O INPUT RELATED)
o #yaaneIdwa (CONTROL I/O OUTPUT RELATE)
4.5.1 nsivuaaBuduTiieaTesiunsaauiieu
AD-4401 ?_> i i‘-i_' ': (Elﬂ-i-' |} stals
SR OBRBRAAR - L
Malr display
Sub display \ A A y y ) ’ || — Unit Indlcator
Eﬁﬁssnw :"_E -—IBI- ,-ﬂ éB- ' ﬂ k-g- gﬁsa;rﬂs‘j
FRAL FRAL PRELIM  ORBLE  OVER  URDER  EBAND | {Lower)
CAL switch (AL SENT -I.EECTI -::.a: e | R &
unde?lh; O.Q.___: « |27 - e

T T N T

JUN 4.4 JunpmuANLAZIDUARINAYDY AD-4401
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Asiruarniedudmsuateds Feasfosindudusnndon q funisinds
waeads anusaruaArldnutuneuie ‘ it
1. {WarAsou CAL switch flegmsyuansdneiionsn natu CAL fiegsmilu iadosds
dszithglnua CAL Taofl “CAL” nszwiusgfioouaniua
2. nm ENTER ie3esdsasidngluuaaeuiiivu(Calibration mode) #l9oawil “CAL Set”
WaRDE
A A “CAL Fnc” azusingiivinae
AR ENTER 1A3esdaaziinglmunnisviaudiieidesiunisasuiiiey (Calibration
Related Function Mode) #wtiiasuansnandnaziteniny “CALF-01”
ouanHaTeIR LA IzLARANTITMUAve e LT
5 ldu<,>,A,v BonileiFuiigeanisiviuad wazivuaen na ENTER
6. \lormuasiideinisaunsunnNALED nn ESC LaTasaginistiufindnasiy EPROM
nn ESC - Bnaduadasagnduglvualdsudnd dmiuiadosdsdnluifadnul
fMUARANLANSIT 4.1



A5197 4.1 ANBSUAUTLNEITRINUNITABULNBU
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CALF %o A | Wsdmes S1UazLdYn
- AU
0 laifiviiey
1 ¢ N3Y
01 | Weighing 2 2 kg Alansu
Unit 3 t fl
i b Yaua
02 | Decimal 2 0 Taigl 12345
Point 1 10’ 1234.5
Position 2 10° 123.45
3 10° 12.345
i 10° 1.2345
03 | Min. Division 1 1,2,5,10,20 | Ar1uazidgnlun1sinal @ru1sald
or 50 |1,2,4,10,20 w3 50(lislganaliondn
A1%UA50)
04 | Capacity 12 Oto | dmtnguaelunisds indesdeasyonlids
800000 | lsAundiedifuundn 9 Yasnisenuen
05 | Zero Range 01030 | Wutieiiniessausuinduan gud wie
I % veq capacity
06 | Zero 0.0 | 0.0to5.0 | alun15wiA 0 AvuALn 0.0 9Ll
Tracking Halun1susEaIanaued indicator
Time
07 | Zero 0 0-9 Jrurudeeniserulunisnien aud
Tracking W1slwmesldaiu CALF-06  fvunaen
Width wiriu 0 aglufimalunisussuianaves

indicator

The ZERO Trackil
comp. function wil
automatically brin
the display back t
Zero when there &
small deviations.

B

=}
(=

Weight
displayed

The ZERO Trach
comp. function w
only within the
range as shown
the graph.

Osec. 1sec. 2sec.
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CALF- %o ad | wsdees 1uazden
AU

08 | Motion 1.0 0050 | wuretdudund wrerusausuiladdu

Detect Time CALF-09 f1iuunai 0 axlidinisduen
MyduaziteuvoITEUU

09 | Motion 2 0to9 | whadudesniserua egnetipedasldan
Detect Wiy 1 hausiuduileddu CALF-08
Range

o T
g | owal bt SN
AR /22BN
15 :

!CALF-OB: I

- E ; | j CALF-09
g : | Toaros!
$ : . :

10 | Tare and 0 0 Tyivansua tare Tuvadiuu ldadios
Zero at > 7 5 -
i 1 gousuAn tare Tuvnznuu laates
Weight
Value

11 | Tare at 1 0 Tdgansua tare lunsasfiuu srudandy
Negative au
Gross 1 gousual tare Tuvaziivu.saiianduau

12 | Standard 1 0 Lidsrvoeniiouy. dargaiu nde 1l
Serial GARE]

Output;

Output 1 dergantaud A, dargaiu vive L
When @es

Weight

Value is

Overflowing

or Unstable
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Input
Voltage

CALF- W i | wisfines ERELEIGEL
Anue
13 | RS-232C/- 1 0 lidsAneenislouu. ferguiu viie lilades
422/-485;
Output
When 1 deAnoandeudl A, dAraniu vie L
Weight QL]
Value is
Overflow or
Unstable
14 | Weighing 1 Normal Batch Weighing
Mode (Customer p/g Control Mode)
2 Loss-in-Weight
(Customer p/g Control Mode)
&) Normal Batching
3 (Build-in Automatic p/¢ Mode)
a4 Loss-in-Weight
(Build-in Automatic p/¢ Mode)
5 Check Weighing 1
6 Check Weighing 2
7 Check Weighing 3
8 Check Weighing 4
1-4 is batch weighing for the hopper scale use
5-8 is checking weighing for platform scale use
15 | ZeroInput | 0.000 | 0.000to | A1 mVA. anlnanwad dealiadas
Voltage 2.2000 | WA1584197N zero calibration
16 | Span Input 32 | 00000t | A1 mvA anluanwad Jarnlaaday
Voltage 3.20000 | Wa1584197N span calibration
17 | Weight 16000 | Oto | nsdifilifinisasuiitsudae duiivin v
against Span 800000 | lmnisAinumnAIuey CALF-15 & 16

AndaziUasuluiduen Capacity (CALF-04)
%8991n Calibration 159
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4.5.2 N15NIMUAAT SETTING POINT
A1 SETTING POINT usffunusalmasestedmsuinluusediiuna waziilaldnadns

wad AazvinumuNadnsnlagIaIuIsarruanIsyiulan1ufadnis vsedanldnisvinau

Ql' v d' @ v
PUULATRIN LS

1. oW (ON) 1A3as AD-4401 Lﬂ%@qazaeﬂummﬂﬂal,ﬁaﬁ%ﬁmumm FINAL,
F.FALL, PRELIM, OP.PLM, OVER, UNDER, Z.BAND T¥natju SETPOINT ia3asazidn
d Inuanssaen annsodunaldandnydnual <« nsewduagwile FINAL uas
uansAn FINAL misiUdeudniideanisimuaanuisasildlagnisnetu SETPOINT

=}
I <, >
2. @ ENTER ieyinn1simiuaen SETTING POINT Wisiunis “-“ nsensuay
3. TumsimuariveAmdasNIsAIUAkdasAIEImIsaldds < , >, A, v Tunsdl

Waguan

A o

4. nm ENTER Afmunaggniuiin uslasedinauansALated ANAUA LMLz INE

PAINNUALAT DA TALAT DI LA

A1519% 4.2 A1 SETPOINT U89.A5090989lusiRNumaue

Set point | it PRGN

FINAL 10 dminiisdesnstsluusazads (Alansy)

F.FALL 0.1 ANTIVABUINAATINE Lﬁuﬂﬂﬁfmﬁﬂmm%ﬂﬁwmu F.FALL
dovdsriniidosns

PRELIM 0.5 RIaeuATi2 LugediumiinuinBnduau PRELIM tag
SeAndisoans

OP.PLM 1.0 AATIVABUIAUSN Lﬁuqmﬁﬁmﬁﬂﬁmm%ﬂﬁﬂmu OPPLM 4
Jeierfifesng

OVER 0.1 HurAufifauy Sdmiindidauanniafidesnisiiua
OVER  33UUAzdIdyQ 1u00nu ninudyqIiuausounis
11974

UNDER \Jurriidngns drdhninidaldaininafigesnisuinninen

0.1 UNDER  52UUzasd ey 1eu09nu1 Wiondg 1aausounis

V11974

Z.BAND .02 MsfMuAtIeAn 0 YeuAIosts drumtinsivesdadiiies

n71A1 Z.BAND dgyeyiauay ON lullansaniuzazin




4.5.3 n1snviuaaINengunaly

49

lartuniluasdudiinuanisvihaurennsods degniulily EEPROM Hleiduiialy

Y
1%
v A

AatlagUlumsned 4.3

A519% 4.3 dyanvalvesilantunaly

\WNedesrunsasaimdn dudyauuwouzdon

a ' v W ¢
Yonau dnwal
Idl v U o d’l
NenTaatuauEaINNTaluNsINUNLg Y FNC
a o ) o 5 @
LWYITDINUNTLUIUNIT MUNITTIUNALIN SQ
\NetaafiudyayaBunm IN
WNetasiudyaae1ing ouT
A o Y Sl
NentaaiudyanuuieanatnsuNInggIY ey R
(ailaldauuuesostadnlugia)
d‘ 124 % U BCD
\WNeIiUAY R UY190nBCOLUUIUIY N.n A\ U
(Qailelgaruuuesostadnlugia)
“ g o RS
LNEYIVDINU RS 1/O Preares 41 A o
(allalduuuesostaonlul)
N M — SP
Netaaiunsdaugaiiimua O L |
(ailaldauuuesasdaanlul®)
AN

(ailaldauuuesostadnlugia)

A5n15M9AN

1. A ENTER 1Awa2nm SETPOINT #IMtN999¢Land Fnc WAAIINLAS 999/ 9014

Inuailsndunily (Linesnisinginunilliing ESC iiepanglrununi)

2. dennguuasianduinlundesnisimuadimedu A | v ainiiuna ENTER weiding

° ' sw ]
nsimuAAIesilengum UL

gnudandu 9 nguanumtinisauaun1siniauvesiazngy wazlidydnvalveudazngy

=3

=3

3. 160u <, >, A v lumsidenvaneavesilanduiilu na ENTER Litewndnis

Avueen Wy <, >, A, v lunisdmueen Welda1idesnisinuauds ne

ENTER

4. H9AeInN15IaUNaUNTZUIUNITEIANA ESC 1ATaatsaznauludaluunnisyinaunau
P ANTAUANITAINUARININAA ESC  @04m53 tATestsaznavlulnunund uay

Arnivunazgnduiintbily EEPROM
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ﬁaﬁ%’uﬁLﬁ'wﬁaﬂﬁummmmiﬂumsﬁwmuﬁugm (FNCF) Junisivuanisyingu
104 AganY $n3 5 TUNITUTEUIANATOIBLARING NITHEENANILEAITI9DT09 (Sub
Display) N1snsesAdgaunineavedlranigas nsdennsuansvtnueReuAnINa
wazfinsitieuiisutiminuielilussninedlasuansuanis peak hold aannsanyuay
naaedldiTiugaudmsuedesdafivaueds amfidivun lunnsed 4.4

s a a

a Y ° &
M19190 4.4 ‘W\‘lﬂsﬁu‘mLﬂEJ'J‘UE]\‘lf’n']Nﬁ']u'ﬁﬂeLUﬂ’]iVl']\ﬂuwunﬁ']u

FNCF ) i | wmfiwes vazLdYn
AU
e = ZZ°Z = 22 | | nnfine
" BBBEELE Situsi
Key Switch 00000000 ;86086808 Yunam
1 Disable 0 to e {@B GPVIEN
11111111 = =i —— | Tldlans
00000000 1UITMIG]5
0: Not disable Unaivuiy
1: Disable
0 laifuun
1 i
2 ven(Hold) Mieits
3 3U2950UNITVII dmiu
2 Capacities 0 a MUaASY Build-in
of “F” Key 5 =2 ERY Automatio
6 \aYSAIALYE (tare) n Program
i LRYSAT UL, dva
8 aauniay Uaun — nlansu
Display 1 20 ade/Aundl
3 Rewrite Rate 1 2 10 Ads/Auni
3 5 aSy/Aunil
0 laiuang
Display 1 U, 394 (Gross)
Content of 2 u. gns (Net)
Sub-Display | 6 vﬁa 3 Wi, Yoty (Tare)
4 Section 7 4 wi. ifeIns (Final)
#oans 5 wi. i (Accumulated Weight)
6 FrusaURivha (Accumulated Count)
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FNCF Fo ai | wsfiees vazidun
AU
O 0 laiuans Discharge fitlanwizlu
5 Status 0 1 mjﬂdaﬂﬁmﬁfﬂ Normal Batching
Display (Discharging)
Capability 2 eyeyeu 0 (Zero
Tracking)
ANYe9 Cut Off Frequency vadl#ay Digit
0:laifi
1: 11.0 | MnseshIneagneanuuudmivannis
Digital Filter Hz NIzAeMvBsdINlaaLaa
(Series 2:8.0 10% digit 102 digit
6 Connection 46 00 Hz Conﬁ?‘mr N R N
of Two to 53 (fc=10Hz) bR filer2
preits Filter.) A v gunsalaudmiliiannsalidnses
4:4.0 | f3nearmuniaunsaly FncF-7 6in
Hz Toyanaunsnle
5:2.8
Hz
6: 2.0
Hz
yrmmd
Hz
8:1.0
Hz
9.0.7
Hz
Sampling
7 | Frequency 1 11010 | msfadaauanuiivesinsesianealnsns
Dividing anatuanauElunse il
Ratio
Hold 1 Normal Hold | Peak Hold %L‘ﬁlummﬂmmqmﬂ
8 | Operation 1 Peak Hold Fdueuan
Comparison lﬁﬁﬂﬁﬁqm Tu Build-in Automatic %1
9 | Stopat 0 MUUAAT 1 INS12gyIIA
Hold nszuILMsagaiions

Wigulfigunyn
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flafduiifoadesiunssuiunisds SQF) Wumdildivunnisvauvesdusunsunis
¥aunuUslusTanundu AD-6401 Tnaisudausnisiden Ardhweindidhunieudiou nsw
Atmnnsanuuudasy auEdesnmvestindnluvaedadu (Stability at Judgment)
nalunsufdins uaznatlumssemsvhailuusastuneunszuaunsds anmsdinu
wasnnaedldafivinsaudmiuede s inlutRvivauesmsed 4.5

A15199 4.5 WanTuNe99UNTEUIUNITT (SQF)

SQF ) i | wsdwes vazLdYn
AnuA
1| Selection of 1 1 fnitldnnnigly | CALF-3 = 1; min,
Comparison Weight 389 division=1 ﬂ'mzﬂaaﬂ
Wuanieatu
2 ANINIDLLARPINA
2 | Automatic 0 0 Taidinnssauen
Accumulation 1 iumawwzﬁmﬁfﬂﬁaﬁuﬁﬁﬂ
2 TaynATI
3 | Automatic Free Fall 0 0 Taila Tawgluluun Batch
Compensation 1 1% Moving Weighing
Average
THuwuufuzzy fanig Build-in Program
4 | Automatic Free Fall 0 0 n15UALLY Free Fall wuusnlusinazyingu
Effective Width to oMUl agszIIeN Final+/-
99999999 | Automatic Free Fall Effective Width i
natanzlulutn Batch Weighing
5 | Unstable Dribble 3.0 | 0.0to 255 | & Dribble Flow lnadunandesninand
Flow Timer (step 0.1 5) | nmualilusunsuagldan Free Fall Amun
13U Automatic Free Fall
6 | Over Limit/Under 2 1 Uszanananaoaan
Limit Operation 2 UszinanansoNdya uauTauUNITYINgIu
7 | Stability at 1 0 laismanis
Judgment 1 F99N13
8 | Max. no. of 0 0-255 | 0: lalld
Supplementary B MruAsIIUNSRY WU,
Flow Times
UELAR SQF-5 to 8 fiawzlu Build-in Automatic Program Lvhﬁ?u
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SQF i) i | wisfiwes eazidun
Anue
9 Batch Start Wait 0.2 Hiawzlu Build-in Automatic Program
Timer
10 | Full Flow 0 Hawz Normal Batching (Build-in
Comparator Inhibiter Automatic Program)
Timer
11 Medium Flow 0 fanzlu Build-in Automatic Program
Comparator Inhibiter OO=ron2Emd,
Timer (step 0.15)
12 Dribble Flow 0
Comparator Inhibiter
Timer
13 | Judgment Wait 0.1
Timer
14 Batch Finish 0.2 0: until next batch start
Complete Output not-0: AvuaLal (Hawizlu Build-in
Width Automatic Program)
15 | Batch Monitor Timer 0 0-255 | 0: Wild Not 0: Amuavian @angly
(step 1 s) | build-in Automatic Program)
16 Supplementary Flow 0.1 0.01 to Hiawzlu Build-in Automatic Program
open timer 255
(step0.01s)
17 Supplementary Flow 0.1 fiawzlu Build-in Automatic Program
Close Timer 0.0 to 25.5
18 | Discharge Start Wait 0 (step 0.1's)
Timer
19 Discharge Valve 0.5 f.aw1z Normal Batching (Build-in
Close Wait Timer Automatic Program)
20 Discharging Time 1
Monitor Timer
21 | Add The Final to 0 0:laifioesu
Zero Band Set 1: s7uFinall#iiu Zero Band TaNg Loss-in-
22 | Add The Final to 0 0: laisimag

Full Setting

. Weight
1: 59 Final Tsifu Full

Setting
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AT UDUNAVDIUA DY

g 6
dyaadunn 14 deyayned

o

flafduifeatostudyaiadune (N Tlunissmu

9
dyeyred AD-4401  H1SudyeuIuBuUNm 6 U1 Al B9 A6 &
mmimaaﬂammmauwmﬁéfaqms Tagn1sa1rua i Sudyrulaviidunueia
miwesvesdyanaiu wiedalulaitiauesenuwuuliunfudyan A3 Dudyga
duwe Batch Start waznFudnyaa A5 Judygradune Dlscharge Start lagN13AI%UA
A3 = 3 uay A5 = 5 fi5197l 4.6

v v a

M1319% 4.6 Flanduiieadesiudyaadunm (IN)

INF- ‘W’ﬁ’]ﬁma% 31888080
1 2 3 4 5 6
(A1) | (A2) | (A3) (A4) (A5) (A6)
Adifnue 0 No capability

1 Zero
2 Tare
%) Batch Start
4 Emergency Stop
5 Discharge Start
6 Key Enable

0 0 3 0 > 0 1 Automatic Free Fall Command
8 Disable Thumbwheel Switch Read
9 Clear Tare
10 Accumulation Command
11 Cancel Previous Accumulation
12 Clear Accumulation
13 Hold
14 Print Command for Manual Print
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(% (3

Handuinietesivdygraserdns (OUT) Tolunisivuaaid

o

ILBIANATDIG AL

IS 2 a
<

deyeyIed AD-4401  HurSudeysyraudumm 8 v1 Bl 4 BS
AU d0NF YU ANATIA

Tdeyyroudumn 16 deyeyou

24015 Ign1sAuAlAvISUdnY

{ ¢
A

QAN AURLIELAY

WTnesvesdya Ity insesdidnludininaueddyaaiednn 8 dyaiufiiuany
PN 4.7

s o a £ [

M19197 4.7 Henduinestesivdyaaerdng (OUT)

OUTF W98 03 PRELETGEN
1 2 3 il 5 6 7 8
(B1) | (B2) | (B3) | (B4) | (B5) | (B6) | (B7) | (B8)
Aditaus 0 No Capability
1 Zero Range
2 Underlimit
3 Overlimit
4 Full Flow
5 Medium Flow
6 Dribble Flow
7 Discharge Gate Open
1 2 3 4 5 6 ¢ 8 8 Batch Finish
9 Stability
10 On Line
11 Weighing Sequence
Running
12 Weighing Sequence Error
13 Input Acknowledge
14 Zero Aange Error
15 Weighing Capacity
Overflow
16 Low Battery
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4.6 nmsnadauldeunaznisussiiuwg

vdaniivhnisesnuuu aie AmuaaililunmsauauiaiaiSeuies wdesdssnluliaf
thiauegnasld Mauiveadu 3 1ea o Uary umde aunsains annzwandounisiany
Dendu wazifilddeunfugs Ssnsfidonldtagiiduaunuea 304 Folddumunziu
anmwindeunisliau ausmuduramai shuthauasedeasawingliiduod

&3

SUN 4.5 iesestednludfninaws Aadslduuiientu 3 1oa lo Uany

Y

nmsi s nunuitaunuliesldlaFesanuazen auiseueslunis
vhan liflanasetaset enuidemeisdaduiedosds dufudsinsesnuuutiudgdln
ognanenafielfintestiansaldiuldluannefiaunwhauiusgniuund Wulseg
Udeganannsafuiinssduld dandeuaarunsoususedulding augarioindods
annsaldanld vhnsmageulasnistaay wagdunar dufimimingssudagsouns
vy wansviadeuidudsmsiei 4.8
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M1519% 4.8 Jayanisvinnuveaesesiednlulinniiaue

nanIMRaDstalazUsIgUayineiATedadnlusiAiAny
RUULAY Uy, Uan L’Ja’]ﬁi‘?jj NUYLAY uu.Uan L’Ja’ﬁ?lls[f?j’

1 9.96 12.00 16 9.91 11.70
2 9.95 11.91 17 9.90 11.40
3 9.91 11.8 18 9.91 11.56
4 10.02 11.10 19 9.92 11.63
5 10.00 12.50 20 9.90 11.65
6 10.07 12.40 21 9.99 11.73
7 10.10 11.60 22 9.97 11.45
8 9.94 11.75 23 10.01 11.59
9 9.93 DA\ 1 24 10.06 11.45
10 9.91 11.60 25 9.9% 11.35
11 9.94 10.50 26 9.99 11.23
12 9.92 12.00 J 9.93 11.14
¥ A9 11.90 28 10.04 11.72
14 9.96 12.00 29 10.00 11.34
15 9.97 11.65 30 10.07 11.66

Average package weigh = 9.97 ke., Standard Deviation = 0.06

Average batch time = 11.61 seconds, Standard Deviation = 0.39

Wotdun1s@nwSeufeuyszansnnue a3 onluianuilaus fuLAT 09T
5@IuﬂaﬁﬁﬂL"ﬁﬂﬁ]’]ﬂﬁhﬂﬂ’i%ﬁL‘I/I?WT’]miLﬁuﬁaﬂgaﬂﬁﬁ’lmm“dmaﬂ’lﬁuiﬁﬁaiﬂaﬁdmi’mﬁ 4.8

5UN 4.6 inTeatadnludiniidianndrausene
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A15199 4.9 Taan15vnuveAIestesnluliRii1ane1eUsemna

namInRaBsdaLarusTUalnsintesithidanmeUssme
RUULAY Uy, Uan L'Jﬁ’]ﬁi‘(gjj NUYLAY uu.Uan L’Jmﬁ%’

1 9.95 11.58 16 9.93 11.85
2 10.07 11.80 17 9.97 11.24
3 9.96 11.96 18 9.91 11.47
4 10.10 11.44 19 9.96 10.95
5 9.98 12.08 20 10.02 12.04
6 10.03 12.10 21 9.91 12.06
7 10.01 11.97 22 9.91 11.82
8 9.90 11.72 23 10.03 11.28
9 10.08 11.86 24 10.01 12.05
10 9.95 11.57 25 9.93 12.74
11 9.98 11.07 26 10.05 11.59
12 9.92 ot 93 J 9.98 11.86
¥ 10.04 11.74 28 10.06 11.77
14 9.98 12.05 29 10.03 11.61
15 9.94 11.87 30 AL 12.04

Average package weigh = 9.99 ke., Standard Deviation = 0.08

Average batch time = 11.77 seconds, Standard Deviation = 0.36

nndeyaiifuldnmsvaureneiestutiaemuitauusiudnaganuiiluns
FaflalndiAesiu uonainuszavsamivinfuudueiesdsivinosneluussmadslsiia
gunsaifsidulumsvnumaedntu wiedlanings fhnsgeussalvanansonBulddedy
adeudmivdiniavan silwdussdesaslunsvuniavarangniudanludagadaniings
Uan indosannsaldonldienavazniniu deilfaunudmamedeslumshauiosas

4.6.1 MIUTEULNBUNTAYIUAIENENNITIATISINIUATYFAENS
Tngfiansan szogaAunu (Payback Period) LHuisfidouinsingfianunsodelvau
ludhle nanlumsunuBasidsi dmnanunsafunuldnelu1YAeesiligiasmundi
avawmuunulaefinisned 4.10 uay 4.11 uansdeyaiUiouiisunsinudessuud (4
Auaw) msldiedosdnstini uaz msltiaTeadnsiiiaue
sregnaAunL = Ruawu / Moldildsuannsamu
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YINIUTEUULAN wiasdandn | ndesdafiiaue
AUU (AL) 8 5 5
9RIINITVINU P/, 2.5-3 5-6 5-6
AULIUEN (%) - 1 1
nattunsuidym (Tu) - 7-30 1
L'Euawqm (Un) 4,000,000.00 750,000.00
M5l 4.1 FeyarlSeuiisuiiestaiihfuiriestsiiiiaue

Podefiietas winsdaudn | whesdsiivuaue
Mdsnaslunnstiuan vssguanlagaasdanin 6 6
10 Alan3usens /gl
SUUANILTIANAINNTRILUURY (AY) 6 6
Ausiuszudale 1,800 1,800
Fnaiisusus 300 VAU (Um)
Fuasulunsesdednlusii () 4,000,000.00 750,000.00
sregnaIAUY (1) 2,222 417
@) 6.09 1.14

4.6.2 n15:USeuUigUNISUILASaITIR ludANN g9

o a v P o W waa o 1 v & | a v
PAININAaDIlTINUATOIT oMl UITRNLAUD arunsaldaulaiduaged nstdau

118 Feudnstdaulas nsldusanulumsinuldsunsenlideanisusmieiduin

Viansavieulaui wazussuimdananunsoiald usegalsifnsinaieatednlud®

v R Y = v Y a Y A vy A Y a v a
QJWI%QWUﬂﬂJV]Q%@@LLaSﬂ@LaU ﬂqiﬁﬂwqiﬂsjUiflﬂi%@@-m@LﬁﬂbbLW@I%LUiﬁULWﬂUIUﬂqimﬂalﬂﬁ]

v A
PNU

Yof vasnsldnSaetsnludd
1. AUIUANAY 6 AUABNITHER 1 ﬂ%ﬂ ansausendald 300 v * 6 Ay L

U 1,800 UMW/ TU
2. Mdimsuanvenuld 2.5 - 3 Fusedalus LeesdidmluTATiv@eaIunsa

NARLS 5-6 FURDTILUY

3. Anuulugvasdminitalagedu

4. AUAIYINUVDIAUAIINNISLTLATDITIDA LU ANUNLAUDTAINUEILINY

BYUSDENINNITNUTZUULAY
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5. Usgndaanlddrenisdouieafuynaing efiiu udssiudaay 61
Snwmeuia Tutda Anaaean Wusuy

6. annyMevinuAni aunuuAdesldnsidesdesuan lifesdnua unulsl
dosduiiatan laidioseenusedinuan launuansahaudeldedliuiu

N1

174 = ;74 n:l' n'l (v wa

JoLd8 VN5 IULASD9TIDNIUNR

1. fApadimsanuiy

2. fpalyaansidanuslunsingesnuaiesdng

3. wasudelag1nni ABIiNUNALATaITIon luTRNUEUsnaDALIaN b

g~ P = AV o a

anunsawrnuntuldinudulatunainliiinaswan

4. gesllsalnandrvilunisenuannlddeiulan lnsundundandnaziildiuey
wan wannldfagvilinisamugeududiuum nsldiniesdnstiily
Wz a1usSUnUatvunaana il dss1uieannazaanluni1sudn 1w 5o
Tndaans

e
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A3UNANI5IVLUATUBLEUBLUE

5.1 @3Unan1sidy

eninudiiauemaaiuadosisplutafiinaus eonuutlaglindnnismeiiand
Jewudumimunaainuuiug uagaruamnsolunisds sufdnuamauifves
gunsaliifsmmingegmly ilethandszneusanfuduedesdednlud@mudifuszneunisud
Fonudsormanziadioans damslégunsaifiansnsomielasialuassilsléusslosidu
511 msfleguesezlndluounnn wagihlianansauszanamIssiuresnaANYeILAT o
thiauslfndeideswesguniaifivinanasaeiests amngaumariviliausondaiaia
FagnlusfPntussansamseduieatuindeadsidndrainsisusema Tusiafealdud
annsnamuld ufsnisdentiige madeueslvaiamnsavinldlasdaszanuisadonde
nguIesglante

nseeniuukagnslinuedosdsdnluifdmiudaariiiaue vmstauarussgua
Tdgeq az 10 Alansu annsavhauldludnsnnu 6 dudedalus uagfinnueanadeu
ey 0.1 Alansu aafidaulsenaunisdesns LLazé’ﬂi%’L'EuaqnuG?WLﬁaa 750,000.00 U
ilvilsggeliaiAunuies 1.14 U

iwdestesalud@iiinaue aunsnaiadunelulsanaldiiliadeidausa uagns
Uimamdsnsne sufumsfiunnyasnsalumutsiulupamlanvesiamaasuianans
waraungenvesivglugsfutbenudiommsvee

5.2 YaLEuanugluN1sN1I86ne

a [

a =) ) 9] cou g v Y] a U & W
IeninusiAnwaniznstevay neld Heidunlvunduasesdaduiuszuiana
FadeilvadnninegUnalsen1sidudnuiudunaiaziodnn n1skaniaiindnnvalaay
= v ada i v U v ~ = Yo A A
Wasuluuiiniinisuaestaneenanngsds amnnilnsanwilagnisiamussuianavindu
\Wu PLC (Programmable  Logic - Controller) 138 maufialaes nutagvilisyuuiiaiu

auysaluINgsu
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Automatic Weighing Machine for Improving Competitiveness of
Thai SMEs in Seafood Cold Storage Business

Banyat Nimsiriwangso, Sart Kummool, Amphawan Julsereewong, and Prapart Ukakimaparn

Abstract—Due to sharply rising labor costs in Thailand,
many small and medium sized enterprises (SMEs) in various
industrial sectors including seafood industry need to improve
their competitive capability. The aim of proposed system is to
replace workers with automatic machine for upgrading Thai
SMEs in seafood cold storage business to survive and maintain
their independence. A technique to design and implement an
automatic weighing machine for packaging process of fresh
whole fish products is presented. The proposed machine is not
only specially developed for use in wet environments but also
simple to operate and easy to maintain. Its total cost is about
one-fifth cheaper than imported machines. Performances of the
implemented machine have been observed at a seafood cold
storage in Mahachai, Samut Sakhon, Thailand. With
automatically weighting operations, the productivity can be
increased by more than 1.6 times, while the labor cost can be
reduced to 0.625 times, compared to manual operations. In
addition, a payback period is approximately equal to 1.14
years.

1. INTRODUCTION

FACTOR impacting performances of Thai small and
medium enterprises (SMEs) are not different from those
of other developing countries [1]. Common factors that
affect SME operations are human capital, working capital,
technological innovation, and business environment [2]-[5].
Moreover, increasing global competition forces SMEs to
adapt and change in order to survive [6]-[9]. Nowadays,
fishing and seafood industry as well as construction industry
in Thailand often depends on workers from neighboring
countries, since careers in these industrial sections generally
do not required a high level of formal education. Most of
knowledge in these jobs is gained through firsthand
experience. Employment of temporary foreign workers to
fill low-skilled jobs has been allowed. However, the rise of
the minimum wage to 300 Bath per day from government’s
policy in 2009 directly affects the production costs,
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especially SMEs in the labor-intensive industries. The rise in
minimum wage also indirectly affects costs passed through
via other businesses in supply chain. Additionally, high
turnover rates of new employees in the first career year can
lead to lower worker productivity. Most of workers who
have more experience at a certain company move into larger
industries. As a result, many businesses that heavily rely on
informal and unskilled labors have been reduced their
operations or closed down.

In order to survive and maintain their independence, most
owners in seafood cold storage business, one of Thai SMEs
having been affected by rising labor costs, need to use
automatic machines to replace workers. However, imported
machines from oversea countries are not only expensive but
also lumpy investment. The aim of this paper is to present a
machine design and implementation at a reasonable price in
response to business owner demands. The proposed
automatic weighing machine is designed for fixed weight
packaging of fresh whole fish products. Every sealed
package is within the desired weigh tolerance. The machine
performances were experimentally tested at a seafood cold
storage at Mahachai, Samut Sakhon province, the key
distribution center of Thai seafood industry. Experimental
results of the proposed machine to weigh mackerel for
package weight of 10 kg are also included in this paper.

This paper is organized as follows. The next section
begins with a conceptual design of the proposed machine,
followed by an implementation of the proposed machine.
The succeeding section describes experimental results. The
last section concludes this paper.

II. DESIGN OF PROPOSED MACHINE

A. Traditional Manual Weighing Station

At the studied cold storage, sorting the fish by species or
on the basis of freshness and physical damage as well as
grading the fish by sizes is still manual process. After
grading process, similar sized fish are carried into the
beginning of weighing and packaging process. Fig. 1 shows
a process layout of traditional manual weighing station
operated by eight workers. The station is fed by two
workers, and sorted fish are filled into boxes by two
workers. Fish contained in the boxes are then weighed and
packed into plastic bags by four workers. Each sealed
package is placed on a tray for carrying to a trolley. The
operating capacity for mackerel package weight of 10 kg is
about 2.5-3 ton/hr. The amount of time spent for weighing
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Fig. 1. Process layout of manual weighing station.
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Fig. 2. Process layout of automatic weighing station.

whole fish is dependent on the skill of workers. Since fresh
fish can be stored only for the short time, the need for higher
productivity has also driven the development of automatic
weighing machine.

B. Automatic Weighing Station

Fig. 2 displays a process layout for using the proposed
automatic machine with two sets of weighing units as
depicted in Fig. 3 to reduce the number of workers required
from 8 to 5 persons and to increase the productivity. A key
concept to design the proposed machine is based on the use
of plug-in modules for ease of maintenance and
minimization of repair and downtime. For automatic
weighing station, two workers load the package bags at
discharge units to receive the weighed fish. Two workers
seal the packages, and the other one carries the sealed
packages to the trolley. For batch weighing system, a
controller providing a means to process finite quantities of
objects being measured by subjecting them to an ordered set
of processing activities over a finite period of time is chosen
for use in the proposed machine.

C. Belt Conveyor System of Proposed Machine

There are two types of belt conveyor system to transport
sorted fish for weighting process of the proposed machine;
main conveyor_and sub-conveyor. The, former, is a_45-
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Fig. 3. Drawings of the proposed weighing machine.
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Fig. 4. Conveyor layout for automatic weighing station.

degree incline conveyor with large hopper for feeding fish at
the beginning of the process. The latter is used for
conveying fish falling at the top end of the main conveyor to
weighting chambers as illustrated in Fig. 4. A technique to
control the speed of each conveyor is based on a difference
between the target weight or set value (Wsy) and actual
value of the weighting chamber (Wacryar). Four different
conveyor speeds are defined as follows.

- Full Flow: a full flow is the maximum speed to fill up
fish in the weighing chamber. The conveyor speed is set by
the full flow value when starting the batch weighing system.
Until the difference between the Wgy and the WicruarL 1S
equal to (or less than) the first condition parameter called
‘Option Prelim’ value. Then the conveyor speed is reduced
from the full flow to medium flow.

- Medium Flow: a medium flow is the speed that used for
stepping down from the full flow to the next slower speed,
or dribble flow. The parameter called ‘Prelim’ value is used
as the second, condition, value for reducing the conveyor



speed. If the difference between the Wsy and the WycryaL is
equal to (or less than) the ‘Prelim’ value, the conveyor
speed becomes a dribble flow.

- Dribble Flow: the dribble flow is the slowest speed that
the conveyor speed can be controlled. The slower conveyor
speed provides the less free fall value with the longer cycle
time. The third parameter called ‘Free Fall’ is used as the
condition for last control action. If the difference between
the Wsy and the Wactuar is equal to (or less than) the ‘Free
Fall’ value, the conveyor will be stopped.

- Free Fall: the free fall is the uncontrolled flow. It
causes that the fish are passed out of the stopper or gate, but
they are still in the air. The desired weight for a package is
equal to the sum of the weight values at stopped conveyor
and the free fall. Thus, the accuracy of the weighing
machine is dependent on the free fall predication. The free
fall is varied by the speed of the conveyor and the height
between the end point of sub-conveyor and the weighing
chamber. If the dribble flow is constant, the free flow could
be predicted. In practice, it is very difficult to control the
dribble flow, so a technique by reducing conveyor speed to
minimize the free fall value to be less than the tolerance is
employed for implementing the proposed machine.

D. Weighting Sequence of Proposed Machine

Fig. 5 shows a sequence diagram of the proposed machine.
The functional descriptions can be discussed as follows.

Wacroad Free Fall
Prelim g :
v Option Prelim
Wey

Y

0

o no b 6
Batch Start M

Batch Start Wait Timer

—>
Time

Full Flow Output
Medium Flow Output

Dripper Flow Output K

Justment Wait Timer,

Batch Finish, 12

Over Limit [

Under Limit [

Zero Band |

Discharge Start [

Discharge Start Wait Timer ‘ ....... IZI

Discharge Time Monitor Timer
Discharge Valve Close Wait Timer_______G10&

Discharge Output

Fig. 57 Sequence diagram of the proposed machine.

1. The machine is waiting for the batch start signal.

2. When the ‘Batch Start’ signal is input, then the ‘Batch
Start Wait Timer’ starts.

3. When the ‘Batch Start Wait Timer’ completes the set
time. The ‘Batch Monitoring Timer’ starts. The ‘Full Flow’,
‘Medium Flow’, and ‘Dripple Flow’ output signals are
turned on.

4. When the weight reaches the optional preliminary
‘Option Prelim’ setting, then the ‘Full Flow’ output is
turned off.

5. When the weight reaches the preliminary °‘Prelim’
setting, then the ‘Medium Flow’ output is turned off.

6. When the weight reaches the ‘Free Fall’ setting, then
the ‘Dripple Flow’ output is turned off, and the ‘Justment
Wait Timer’ starts.

7. When the weight stabilized after the ‘Justment Wait
Timer’ completes the set time. Then the ‘Batch Finish’
output signal is turned on, and the ‘Batch Monitoring Timer’
is reset. If the weight is excess or lack of the target value,
the ‘Over Limit’ or ‘Under Limit’ output signal will be
turned on, respectively.

8. If the ‘Discharge Start’ signal is input, the ‘Discharge
Start Wait Timer® will start.

9. When the ‘Discharge Start Wait Timer’ completes the
set time. The ‘Discharge Output’ signal is turned on, and the
‘Discharge Time Monitor Timer’ starts.

10. When the gross is lower than the zero range, then the
‘Discharge Valve Close Wait Timer’ starts, and the
‘Discharge Time Monitor Timer’ is reset.

11. When the ‘Discharge Time Monitor Timer’ completes
the set time, the ‘Discharge Output’ signal is turned off.

12. When the ‘Batch Start’ signal for the next cycle is
input, the ‘Batch Finish’ output signal is turned off, and the
judgment result output signal (the ‘Over Limit’ or ‘Under
Limit’ signal) is turned off. Then the weighting sequence has
cycled and the operation restarts from Step 2.

E. Calculations of Major Parameters

The target capacity of the proposed machine is specified
at 6 ton/hr for package weight of 10 kg, and the target
accuracy is + 1%. To meet the target performance, the cycle
time per weighting chamber must be equal to 12 s or 5
batch/min/weighing chamber, and the ‘Free Fall’ condition
value should be less than 0.1 kg. The criteria factors are
listed as follows.

- Fish thickness for size grading is 2.5 cm.

- Maximum conveyor speed is 80 cm/s.

- Fish scattering on the conveyor is 50% and a stacking
is not allowed.

- Specific weight of sorted mackerel is 0.00067 kg/cm®.

Three major parameters for machine design are calculated
as follows.

- Conveyor size and speed

The belt conveyor sizes as well as induction motors and
inverters for driving conveyors can be selected from
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commercially available products to match the system
requirements. For implementing the proposed machine, the
conveyor size of 32 c¢cm in wide and 100 cm in length is
preferred. To control the conveyor speed, 0.5 hp induction
motors with reducing gear ratios of 15:1 and 10:1 for
driving the main conveyor and the sub-conveyor,
respectively. Thus the sub-conveyor speed can be adjusted
in the range of 1.5-73 cm/s. The volumetric flow rate of
conveyed fish on the conveyor can be given by
Q=TxWxFSxV M
where Q is the flow rate of conveyed fish (cm?/s).

T is the fish thickness for size grading (cm).

W is the belt conveyor width (cm).

FS is the fish scattering on the conveyor (0.5).
V is the conveyor speed (cm/s).

From (1), the maximum and minimum values of the flow
rate of conveyed fish are equal to 60 cm’/s and 2,920 cm’/s
respectively.
‘Free Fall’ value

The ‘Free Fall’ value is the weight of the conveyed fish
that fills up to the weighing chamber after the feed conveyor
is stopped. If the flow rate of conveyed fish is constant, then
the ‘Free Fall’ value can be stated as

FreeFall =Q xt,, )

where ¢z is the time for conveyed fish to fall down from the
conveyor to the weighting point within the
chamber (s).

Based on Newton’s second law of motion, the time tzr
can be calculated for given distance (between conveyor and
the weighing point within the chamber) and velocity (or
conveyor speed) traveled by the falling fish.

From our design, the distance between conveyor and the
weighing point within the chamber is 18.8 cm. Table I gives
the calculated values of major parameters for design of the
proposed machine. It can be seen that for the given conveyor
speed of 5.86 cm/s, the ‘Free Fall’ value is 0.082 kg, which
is less than the acceptable error of 0.1 kg. This means that
the selected conveyors and the driving components can be
used to meet the target accuracy of the machine operations.

TABLEI
CALCULATED VALUES OF MAJOR PARAMETERS FOR MACHINE DESIGN
Inverter Conveyor Fish Mass
. Free Fall
Frequency Speed Flow Rate  Time tz#(s) (ke)
(Hz) (cm/s) (kg/s) g
50 73.27 1.832 0.223 0.409
40 58.61 1.465 0.263 0.385
30 43.96 1.099 0.316 0.348
20 29.31 0.732 0.389 0.285
10 14.65 0.366 0.487 0.178
5 7.33 0.183 0.549 0.101
4 5.86 0.147 0.562 0.082

TABLE II
ESTIMATED TIME PERIODS FOR CONTROLLING CONVEYOR SPEEDS DURING
ONE CYCLE OF WEIGHING SEQUENCE

Conveyor Inverter Fish Mass AW Time
Speed Control ~ Frequency  Flow Rate fTUAL Required
Mode (Hz) (kg/s) (kg) (s)

Full Flow 50 1.832 9 t=4913
Medium Flow 10 0.366 0.5 t,=1.366
Dripper Flow 4 0.147 0.4 t;=2.721

TABLE III

UNITS EQUIPMENTS USED FOR IMPLEMENTATION OF PROPOSED MACHINE

Equipment Model Vendor Number
Load Cell PTASP6-E3 EDA 2
Weighing Indicator AD-4401 A&D 2
Motor with Gear OTS M50 Haitec 3
Reducer
Inverter Unidrive M100 Emerson 3
Solenoid Valve SY3120-5YZ SMC 2
Pneumatic Cylinder CDM2B25-50Z SMC 2
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F. Estimated Batch Time for Weighing Sequence

From Table I, the inverter frequencies of 50 Hz, 10 Hz,
and 4 Hz, are used to control the conveyor speed in the ‘Full
Flow’ mode, ‘Medium Flow’ mode, and ‘Dribble Flow’
mode, respectively. If the condition parameters, ‘Option
Prelim’, ‘Prelim’, and ‘Free Fall’ are chosen as 1 kg, 0.5
kg, and 0.1 kg, respectively.

The time periods for controlling the conveyor speed during
one cycle of weighing sequence (see Fig. 5) can be
summarized in Table II. From Table II, the set time values
for the ‘Batch Start Wait Timer’, the ‘Justment Wait Timer’,
the ‘Discharge Start Wait Timer’, the ‘Discharge Time
Monitor Timer’, and the ‘Discharge Valve Close Wait
Timer’ are equal to 0.2 s, 1 s, 0.2 s, 0.8 s, and 0.8 s,
respectively. Then the batch time for one cycle for weighing
sequence of the proposed machine is approximately equal to
12 s.

ITI. IMPLEMENTATION OF PROPOSED MACHINE

The hardware structure of the proposed machine is
manufactured by using the stainless steel as construction
material. Since the machine is operated in wet environments.
The belt conveyor system used in the proposed machine is
designed for gravity delivery. The maximum difference in
height between the top end of the main conveyor and the
belts of two sub-conveyors should be considered to reduce
mechanical damage to the conveyed fish falling down. From
our experience in design, this maximum difference is about
0.4 m for conveying the fish with soft flesh like mackerel.
The machine dimensions are about 3.9 m in width, 4.6 m in
length, and 2.3 m in height. The total machine cost is
750,000 Bath

Table III gives a summarization of equipments used in the
machine implementation. Fig. 6 shows the proposed
machine installed at the seafood cold storage at Mahachai,
Samut Sakhon province, Thailand.



(b)

Fig. 6. Proposed machine installed at the studied seafood cold storage.

IV. EXPERIMENTAL RESULTS

After machine installation and commissioning, the
proposed machine was needed to test its operations
controlled by the AD-4401. For configuring the weighting
indicator, the condition parameters, ‘Option Prelim’,
‘Prelim’, and ‘Free Fall’ were set to 1 kg, 0.5 kg, and 0.1
kg, respectively. The performances of the proposed machine
were studied through weighing mackerel for package weight
of 10 kg. Experimental results obtained from the proposed
machine for weighing 30 packages are given in Table I'V.

TABLE IV
EXPERIMENTAL RESULTS OBTAINED FROM THE PROPOSED MACHINE
FOR WEIGHING AND PACKAGING 30 PRODUCTS

Product Batch Product Batch
No Weight Time No. Weight Time
(ke) ©) (kg) ©)

1 9.96 12.00 16 9.91 11.70
2 9.95 11.91 17 9.90 11.40
3 9.91 11.80 18 9.91 11.56
4 10.02 11.10 19 9.92 11.63
5 10.00 12.50 20 9.90 11.65
6 10.07 12.40 21 9.99 11.73
7 10.10 11.60 22 9.97 11.45
8 9.94 11.75 23 10.01 11.59
9 9.93 11.10 24 10.06 11.45
10 9.91 11.60 25 9.97 11.35
11 9.94 10.50 26 9.99 11.23
12 9.92 12.00 27 9.93 11.14
13 9.95 11.90 28 10.04 11.72
14 9.96 12.00 29 10.00 11.34
15 9.97 11.65 30 10.07 11.66

Average Product Weight = 9.97 kg, Standard Deviation = 0.06
Average Batch Time = 11.61 s., Standard Deviation = 0.39

Fig. 7. Imported machine installed at the studied seafood cold storage.

TABLE V
EXPERIMENTAL RESULTS OBTAINED FROM THE MACHINE OF FIG. 7
FOR WEIGHING AND PACKAGING 30 PRODUCTS

Product Batch Product Batch
No Weight Time No. Weight Time
(kg) ® (kg) s)

1 9.95 11.58 16 9.93 11.85

2 10.07 11.80 17 9.97 11.24

3 9.96 11.96 18 9.91 11.47

4 10.10 11.44 19 9.96 10.95

5 9.98 12.08 20 10.02 12.04

6 10.03 12.10 21 9.91 12.06

J 10.01 11.97 22 9.91 11.82

8 9.90 11.72 23 10.03 11.28

9 10.08 11.86 24 10.01 12.05

10 9.95 11.57 25 9.93 12.74
11 9.98 11.07 26 10.05 11.59
12 9.92 11.93 27 9.98 11.86
13 10.04 11.74 28 10.06 11.77
14 9.98 12.05 29 10.03 11.61
15 9.94 11.87 30 9.97 12.04

Average Product Weight = 9.99 kg, Standard Deviation = 0.08
Average Batch Time = 11.77 s., Standard Deviation = 0.36

TABLE VI
COMPARISON RESULTS FOR WEIGHING AND PACKAGING MACKEREL FOR
PACKAGE WEIGHT OF 10 KG

Imported Proposed
Item OI\I;I:;??;H Machine Machine
(Fig. 7) (Fig. 6)

Worker required (person) 8 5 5
Operating capacity (ton/hr) 2.5-3 5-6 5-6
Average cycle time (s.) - 11.77 11.61
Accuracy (%) N/A +1% +1%
Installation/Commissioning - 7-30" 1
Service (day)™
Total Machine Cost (Bath) - 4,000,000 750,000
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“U'Information from the owner of the studied seafood cold storage.
230 days are waiting period for the arrival of spare parts from oversea supplier.

From Table IV, it can be seen that the average batch time
of experimental results obtained from the proposed
automatic weighing machine is closely matched the
calculated value, and the average weight of products is also
within tolerance limits.

In order to compare the performances, the imported
machine installed at the studied seafood cold storage (see
Fig.7) was also tested through weighing mackerel for
package weight of 10 kg. Experimental results obtained
from the imported machine as illustrated in Fig. 7 are given
in Table V. As compared to the manual weighing operations



TABLE VII
SIMPLE PAYBACK ANALYSIS

Parameter Value
Max. Operating Capacity for weighing 6 ton/hr
mackerel for package weight of 10 kg

Saving in manpower 6 persons

Saving in labor cost when calculating with 1,800 Bt/day
the minimum wage of 300 Bath/day
Total cost of the proposed machine
Simple payback on the proposed machine

installation

750,000 Bt
417 days
(1.14 years)

and the imported machine installed at the studied cold
storage, Table VI summarizes the comparison results. It is
seen that the proposed weighing machine can be operated
with high speed and accuracy like the imported machine.
Moreover, the imported machine is five times more
expensive than the proposed machine.

Table VII gives the simple analysis of payback period for
using the proposed weighting machine to replace of the
manual operation. By using the proposed automatic
machine, the productivity can be increased by more than 1.6
times, whereas the labor cost can be reduced to 0.625 times.
Additionally, the payback period is about one and a half
years when replacing manual weighting.

V. CONCLUSION

A design and implementation of automatic weighing
machine for fresh fish products has been presented. Its
weighting operations can be controlled accurately. In
addition, the proposed weighing machine requires small
investment of 750,000 Bath with a payback period of 1.14
years. The proposed automatic weighing machine, therefore,
will be useful for the SMEs in seafood cold storage business
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for improving their own competitiveness in globalized
market.

REFERENCES

S. Nupap, N. Chakpitak, P. Sureephong, R. Derrouiche, and G.
Neubert, “A Framework to lead Thai SMEs to fit International
Business Requirement”, International Conference on Logistics, 2011,
pp. 418-423.

M. F. Hilmi, T. Ramayah, S. H. Hassan, Y. Mustapha, “Exploring
Human Capital of Malaysian SMEs”, IEEE Symposium on Industrial
Electronics and Applications, 2010, pp. 242-247.

H. Liu and S. Guo, “A Research on Promotion of Core Financial
Competence for Small and Medium-sized Enterprises (SMEs) in
Guangdong Province”, International Conference on Artificial
Intelligence, Management Science and Electronic, 2011, pp. 4528-
4531.

B. Dong, “Research on the Independent Innovation and Motivation
Mechanism of SMEs in China”, International Conference and Service
Science, 2014, pp. 1-4.

T. H. Nguyen, Q. Alam, D. Prajogo, A. N. Duong, “The evolving
relationships between the State, quality of business support services,
H/R training, technology, and SMEs’ development in Vietnam”,
Internaitonal ~ Conference on Service Systems and Service
Management, 2008, pp. 1-6.

Z. Bo, “Research on SME’s Transformation and Upgrading
Strategies”, International Conference on Logistics Systems and
Intelligent Management, 2010, ppl 404-407.

N. H. Abu, B. M. Deros, and M. F. Mansor, “CSF in Product
Innovation Process: A Comparative Study of Three Malaysian
Manufacturing SMEs”, 1IEEE International Conference on Industrial
Engineering and Engineering Management, 2014, pp. 169-173.

I. R. Malawige and L. D. J. F. Nanayakkara, “SME EIS adoption:
Towards development of EIS for SME in Sri Lanka”, International
Conference on Advances in ICT for Emerging Regions, 2014, pp.
172-178.

S. Phuttima, W. Rueangsirasak, and R. Chaisricharoen, “Fraud
Detection System for Steel Logistic SME Business on Cloud Services
Model”, Joint International Conference on Information and
Communication Technology, Electronic and Electrical Engineering,
2014, pp. 1-7.

(1]

(8]

(9]



UseIngideu

%a—mmaqa wetydf Hudsila

Fu flou TiAn 2 funau 2506 AdaninasmsUsing

flog 39 12 fiuauiey Suneliles aynsUsINNg 10280

115.081-819-4824

UsgiRnsAnw 2529 AenssuAmanitdin a1v1vIRaImMnIg
UANINYITENYATAERS

2545 UMITINIUN VIR

PHIAINTUUNINE Y
Uszaumsainisvinnu
w2532 - gty dresaaruimsvinefudiudiie @ uoud u 1Buidese
Na® high precision parts & fixture for HDD industry
n.A.2555 — Jaguu fromauazuImsuTen uay oelawdu S

Y

a31958uUdnluliRliana vngsuHDD wag DU RNNAINABINTT



	ปกแข็ง
	Fulltext Banyat Nimsiriwangso
	1.หน้าปก
	2.ใบรับรองปริญญา
	3.บทคัดย่อ
	4.บทที่1
	KMITL-2016-EN-M-257-052.pdf
	KMITL-2016-EN-M-257-052 บทความวิจัย.pdf





