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4. a1 npaeszuy (System throughput)
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5. Utilization
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. Fumndanwmzidunadlng (Bulk storage)

¢ JTUUTWINIFUAN (Rack systems)

« Shelving and bins
* Drawer storage

e TEUUNIIALALAG L@

(Automated storage systems)
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Application Characteristics of the Types of Storage Equipment and Methods

Storage Equipment

Advantages and Disadvantages

Typical Applications

Bulk storage

Rack systems

Shelves and bins

Drawer storage

Automated storage
systems

Highest density is possible
Low accessibility

Low cost per square foot
Low cost

Good storage density
Good accessibility

Some stock items not clearly visible

Contents of drawer easily visible
Good accessibility
Relatively high cost

High throughput rates

Facilitates use of computerized
inventory control system

Highest cost equipment

Facilitates integration with automated
material handling systems

Storage of low turnover, large stock,
or large unit loads

Palletized loads in warehouses

Storage of individual items on shelves
and commodity items in bins

Small tools

Small stock items

Repair parts

Work-in-process storage

Final product warehousing and
distribution center

Order picking

Kitting of parts for electronic assembly
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STUUTWINEWAT (Rack Systems)
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Drawer Storage 284T3¢unUaw) Shelving and Bins
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aqlua@ Carousel Storage System

Feature Fixed-Aisle AS/RS Carousel Storage System
Storage structure Rack system to support pallets or Baskets suspended from overhead
shelf system to support tote bins conveyor trolleys
Motions Linear motions of S/R machine Revolution of conveyor trolleys around
oval track

Storage/retrieval S/R machine travels to compartments Conveyor revolves to bring baskets to
operation in rack structure load/unload station

Replication of Multiple aisles, each consisting of Multiple carousels, each consisting of
storage capacity rack structure and S/R machine oval track and storage bins
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1. Tﬂiﬁﬁ%"\aﬁtﬁuiﬁq (Storage structure)

Made of Fabricated steel
Rack framework
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2. @389 S/R (Storage/Retrieval Machine)
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containers
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1. Unitload AS/RS

I2UULUY Unit load ﬁaﬂw’uumm‘"a@]‘ﬁlﬂu Pallet, N 741393, 3 WnIanNaedang g (Package)

A
NAVRIANINIIW
. o tﬂl :/ L o 1 1 A 09: 1 (‘é’
* 32Uy AS/RS wuy Unit load WNNIUNUIRUNVDIIRG A 1 g Uaae 1,000 Uanadis Ly

. szuuﬂizﬂauvlﬂéﬁalm'imquﬁwﬂamﬁama{ S/R Machine Naztafaun lUausanasd
A ° o o -]
FLUUROURNILTU-RIIEG) ==
« uszuuaaluifvwialng
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2. Deep-lane AS/RS

» 3zuuuuy deep-lane TEnumydaivndanunmuiungs SUSanuaudaindigs udsiiaze
fuA1 (SKUs) %88 msviaudentnaniannuszuy Unit-load wels 1 gasaainulainuis

FNIDIALALLaNINNTIT 1 By

- swnsdnseanuuuldthminussnnlwadilu (Flow-Through designed) lasudaz racl

aanuuyl¥ flow-through n3daiiudagriaudiunits s1unssuiagaziudndiunis

nIganuuy S/R Machine §wiuszuy deep-lane illa S/R Machine i lUgsadaiivla:

MIFInIRnetn i luruindsauanuannaadns (Rack-entry Vehicle) 'nﬁa@m LR

nauangd S/R Machine sansainy load e 10 w3aaunnnia lu single rack
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3. Miniload AS/RS

[

«  32uU Miniload AS/RS iun1saanuuutnatNuUSu oAl unwins1ne laT9a3192 8932 Uy
AS/RS NRANNaRZaanad g uIRtNLLN NUdInsInunin dszniaanlsanalun1sfaas n13vinen
LLa:msﬂwgﬁﬂmﬁaﬂﬁ’mﬁmmmaaé'aaaﬁ\ﬂhmﬁumwmam%a‘lumsﬁwm FINRLALA Y

YIZRNTAIN azUIZ/NINANINNINIZLULAN

e 352UU AS/RS TR BUIZNUNTIANLFIVAIUUIALANNADINITANTIANTT NMIAALEN WazLININaVa

7
o

aumamImd lunsldnunazfaasdinlngazlfarugnuszuuduios Tu9gamnnITe Lz

2M97284352uuU Miniload LflumaLﬁaﬂﬁaﬁq@ﬁm%’m’m‘”mﬁuﬁﬁ%mzmﬂm'i

o lun1saady szuvaztatiuawaintzanglulwaasdua laglunsoslAuaua lavatusha szuUa
LUAILABINAILANMIIALALENANTD TTUdunks AUt daudne uazidndreFudnimuaauany

doanavedg fUanwangiaanaaud

https://www.daifuku-logisticssolutions.com/th/product/asrs/miniload.html
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4. Man-on-board AS/RS

* STUULUY man-on-board #3afitunin man-aboard (umIuidymiaNnNaaInIMITILIRQUULLANE
ﬁnﬂmsaﬁ”@Lﬁuﬁlmzuuﬁgﬁ'mmzmuquagjfuu S/R Machine lgaulunistuiafdaw S/R machine In13
%ﬁuﬁ'a@;LL@iaz%umﬂ@‘mmu\‘iﬁl,ﬁuvl,@’%slmamﬂmmn@haﬁ'mwu miniload fa ldsdwaadinainIansas

aaﬂmﬂiﬁ;@%'u-dd wa2s LAY u,@“irﬂ”ﬁnmmmm%ﬁuﬁaﬁ@‘i’aamsaaﬂmmm}@ﬁ'@Lﬁﬂ"[@ﬂ%ﬁ%ﬁ G
RUNYDINITIANYTZENTAINLIAI ATV,

5. Automated item retrieval

*  J2UULUY Automated item retrieval ﬁmiaanuuu‘lﬁmmm?m”a@mww: lagldnsvineueanuiuy
T%419ULY Flow-through Iimsdaiiuizamediunal uaziudagaanniadiunih FAEMTNAN L WD
19wy flow-through 1 iag lna lduusswiududss nmssaiusansariuldiuy FIFO 14
a‘i’mi*m”a@yﬂw?jyue] 30 load Nfvwasnfiulunsas
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6. Vertical lift storage modules (VLSM)

 J2UULUU Vertical lift storage systems #38 Vertical lift automated storage/retrieval systems (VL-AS/RS) Lan@1931n
AS/RS " 9lufeanuuulUamunwizg ued VL-AS/IRS sanuuuliszuudanuginin I@]EIY]Q;’JVL‘LIE;T\‘IGTGLL@' 10 @3 (30 ft)

®IDNINNI
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ASRS Features
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1. mysanundenunwiuings (luoensdindlesiaiiunsmalngjuazgs)

2. UM IERaa ludd (11w AWdTwE ITUUNIIANULAZITENARLLL
carousels LazRIIWIBRILRL

3. JTUUAAANING (tiduwrasonldnaanIousinan)

4. QURNUANLABLN9BENIUBS AS / RS laun : R

» Aisle transfer cars

» Full/empty bin detectors
 Sizing stations

» Load identification stations
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ASRS Applications
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AS/RS gﬂl‘ﬁﬁu raw material az WIP 81u0130ugnnIstdanwaantdn 3 Uszinn

1. Unit load storage and retrieval
¢« ARIFWALAZNITEURUITBAITNIZANUFUA
* 13s1ANVaIT2UY ASRS: unit load, deep lane (8A&IRNIINDINTI)
2. Order picking
I%Lﬁaﬁ]’“@m“uLLﬂ:L’%‘ﬂnﬁufﬁ@ﬂuﬂ’%mmﬁﬁaamth unit load ML&y LEwLaLUWALATHLLL man-on-board
%38 mini-load

3. Work-in-process storage
8 lun1390n1T WIP Isn136tinan L3991
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13390 Lﬂﬂ?ﬂﬂﬁgﬁﬁ'\ﬂﬂigﬂﬁﬂﬂﬁi
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lBidutWiesdmiudanudag (Buffer storage in production)

aﬁfuagmmmﬁmwu JIT (Support of just-in-time delivery)

lfinugavesBuaulsznay (Kitting of parts for assembly)

> W nhoE

RINNID MEIBIINARALTZUULIBTHIN UL UL BA L1al@ (Compatible with automatic
identification systems)

5. ﬂﬂi%Lﬂ@ﬂ’ﬁﬂ’J‘UﬂﬁJLLa”ﬂ’ﬁ(ﬂ(ﬂ@l’]ﬂJ’Ja@aUWG&J?IJT’&‘Y]‘EW]W (Computer control and
tracking of materlals)

6. suuauunIvhlAAanmIvIRLLY aq lul@aNIl39911 (Support of factory-wide
automation)

Co-funded by the
Erasmus+ Programme
of the European Union




)

7 ] Yo 9 ] o < ~ ¥ 9 ]
K U3z Tewrinee lasvaaiiuinlumssanuaud, antuilums

1 a 9 A = v I Aa Y A a A
YUDIWYAUA, LW?J‘]JS?J"Imﬂ"ISFﬂﬂlﬂ']JﬁUﬂ"I, LW?J‘]Ji%ﬁ‘V]‘ﬁﬂ"IW

= 1 a 9 ) < ] ) A (%
GlUﬂWil‘Uﬂ%TEJﬁUﬂW, NNIUITIALTIY HUHITUITUITNITINYINT

yana, Usgndanasaru i

e 5201 ASRS asiimsinumugen Tuddediuiluszuy

pg 2 @ Ao g15auai 1Hmalulad lsuendaluiad nu

=S

] 4
wosWiash aunsawann il 1FIdrugniu

YDAV aLFYVDY ASRS

/ ) ) A 9 o A o \
* aoaly swaanu lubssauuazauduiiumage Tagmwizlunmsdan

AAa gl/ 9 4 o A I = Y]
amiaaaaznIaine ginsaing1ada iieanmiluma Tulagszauga
Y ] AN Yo = o A A
*  dould yaans RlasumsiaruinTagmmwiz lumsautivau iiegan
9 9/d'd 9)&} A o [ a o
ADINIHNNANUINUTIUNAVINNOAIMTUMT UIHITIAMT TTVULAL
) p v ) ¥
m3 lglsg Tewl andoyainla
) A v Y o ~ a A A A <
e doyai lAUNATITINA ANNAzDeA FINUANINHE (eIl
o [ 9 = zﬂ' ~A9Y o w 1
msdisnnszez lna sihldnmsaneluuieGeseniidedinaoguin
NOAIT
Y Ay ¥ ¥ oo A ' xR A 9
*  doyai lAuNATIEN AnuAaIAmADY BYge Funau laninraie

Y ' v
TUNA VNﬁ'Ju‘ﬁlﬂﬂﬂJﬁnﬂﬂ'ﬂTﬁJ‘UﬂWiﬂ\ﬁJ@\WYﬂﬁ3‘1]1]!;’0\1 Llﬂﬁﬁﬂuﬁlﬂ@NW

_/

Co-funded by the St
Erasmus+ Programme .
of the European Union

\ mﬂaﬂnzm@ﬁ'@mmzﬁwmimni’ﬂ /

*
*
* 5 x




a9

MElEl [:]
q
0
Iysnugasnnisnsmalng danudndundasinszuunsdaiiuuazsunawiag
26 LN AL NN TN AL N U TE AN TATW LN TV LR ﬁﬂ'j‘nﬂa'aa@]”’agﬂuﬂ’m%ﬂﬂﬁuﬁﬁ
Lﬁaﬁ@L%"Jluﬂ’]iﬂu@ﬁdelﬁéﬂﬁ/’]‘lﬁaEh\‘]‘VT%L’Jm LLazmmma@ﬁunum%ﬁ’mqamnﬂﬁﬂu

v v

281198 L6 mmzﬁ@hl‘%’aﬁwﬂgﬂumiﬁm”oﬂ%ﬂ L3N WAZNIQUATNEN

Co-funded by the
Erasmus+ Programme
of the European Union




MEE Co-funded by the
Erasmus+ Programme

- of the European Union
F'hanle VA

@ https://msie4.ait.ac.th/ Together We Will Make Our Education Stronger

f @MSIEAThailand

MSIE 4.0 Channel

o0y, . - = ¥y {: A ) | [N .
\l/ il N ’ | Yy ({4 Curriculum Development

Il\

niversidade do Minho

of Master’s Degree Program in

Industrial Engineering for Thailand Sustainable Smart Industry




