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JIDAPA CHOMCHUEN : EFFICIENCY ANALYSIS OF ALLOCATION
AND DETERMINING LOT SIZE PROBLEMS USING SIMULATION
MODEL. THESIS ADVISOR : ASST. PROF. KANCHALA SUDTACHAT,

PhD. 3PP,

DISTRIBUTION CENTER/ALLOCATION/LOT SIZE

Developing the efficiency of distribution center management system is critical
to reduce total cost and increase products selling quantity to meet the demands both in
terms of quantity, time and place.

This research aims to determine the allocation policy of assigning the retailers
to use a service of the distribution centers and to determined quantity policy for
transport goods from warehouse to each distribution center. The goal 1s to obtain the
minimum expected total cost. We consider the transportation of product to the
distribution center base on the constraint of constant delivery time, frequency of
transportation trips, known number of distribution centers and their locations. We
propose the basic method in which considers the closest distribution center and
allocate retailers to them. We introduce the three heuristic methods; the first,
considered the closest distribution center and allocated retailers to them by conditions
of the balanced the overall load of each distribution center, the second, considered the
closest distribution center and allocated retailers to them by conditions of unbalanced
load of each distribution centers in which the distribution center locates nearby
warehouse required more load than other and the third, considered the conditions of
unbalanced load of each distribution centers in which the distribution center locates

nearby most retailers required more load than other. The assumption is two types of



products. The demands of each retailer are uncertain with known their probability
distributions. The transportation system is simulated using a computer program. The
results show that the basic method by considering the closest distribution center
provides the minimum expected total cost for the products with high demand. The
heuristic method with conditions of unequal load of each distribution centers in which
the distribution center locates nearby most retailers required more load than other is
the method that provide the minimum expected total cost for the products with low

demand.
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1 < a 9 o AA a a 9 [ 09.1’
nqu B iludaumanaanilsunaunaid (20-30% voidunnendasianug)

Y
Lmﬁgamimﬂmﬂmq(w% maqyaﬂ1ﬁqwuﬂ)

vy

T I a Y v A A a o 09/’ 1
nau C Wuaumasaaanulsuiaun (50-60% VYDITUAANAAININNA) LA

' k4
YamsIWADUA A (5-10% VDY INInNg)
9

TuudTeiaalsznnauaIdIesz Uy ABC UoaauUA1lIznnuy 15199910

3| a Y A = A [ ~
Lﬂuﬁumﬂizmﬂmnﬂﬂmmn?m ANAT 1NN 3.1

Q13199 3.1 taaInsallsznnauaaiuis ABC

a9y 518ﬂ15‘§ﬂ§uﬁ1 REIGE)) g9AVIYTIN(VIN) SIEETE
1 Product A 731.11 2,292.412.29 A
2 Product B 828.3 2,165,561.02 A
3 Product C 705.02 2,027,750.80 A
4 Product D 691.2 2,027,132.21 A
5 Product E 708.2 1,753,554.78 A
6 Product F 810.3 1,742,564.76 A
7 Product G 824.0 1,699,225.24 A
8 Product H 277.10 1,666,942.63 A
9 Product I 288.00 1,556,495.19 A
10 Product J 510.2 1,495,245.31 A
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A [ a 9y ax [
A15199 3.1 LaaImsIalsenaumauils ABC (919)

RN, i'lEJﬂﬁ‘]d;ﬂau?aﬁ sU'IEJ(Z%I\‘]) gOAVIYIIN (UIN) szian
88 Product K 205.04 411,436.31 B
89 Product L 258.02 408,200.41 B
90 Product M 102.07 399,213.72 B
91 Product N 79.2 394,974.61 B
92 Product O 197.00 391,055.63 B
93 Product P 140.10 344,215.71 B
94 Product Q 110.0 336,541.65 B
95 Product R 238.10 334,984.77 B
96 Product S 212.09 333,799.78 B
97 Product T 163.3 327,924.89 B
149 Product U 58.2 152,865.55 C
150 Product V 143 144,010.46 C
151 Product W 46.01 141,977.08 C
152 Product X 39.2 138,123.66 C
153 Product Y 28.0 134,996.35 C
154 Product Z 333 133,170.26 C
155 Product AA 42.00 126,706.32 C
156 Product BB 51.3 124,639.38 C
157 Product CC 47.1 124,178.60 C
158 Product DD 32.0 114,867.49 C
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Y

3.3.2 ﬂlﬂﬂaﬂﬂﬂ“lﬂﬂi]ﬂ!aﬂu

a Y o

Yoyaren1eTIOAOUTIUIY 12 1ADY YOINGUAUAIAI0E19 2 519715 lALN
A o a o & A a Y 2 Y
MRS A uaz NAAAUN B Fegeauieiig@eu auuagiulndulsmaninuaeimssu

Y v ]
YDIAVIDINIHUA 33 A1V AIAITIN 3.2 HATATT 19N 3.3

! a a o J
A1519%N 3.2 !Lﬁﬂﬂ%}ﬂyﬂﬂ@ﬂﬂﬂﬂ 12 Lﬁ@uﬂlﬂﬂﬁuﬁj'mﬁ@]ﬂﬂl“ﬂ A

Fosromsauan Pou 80A18(89)

HaAA N A 1.9 86.00
.. 77

.9, 105.67

130.9. 107.42

A, 114.50

1.0, 109.92

f.9. 118.75

a.9. 134.92

n.8. 142.58

a.9. 150.00

.2 119.75

5.9. 165.50

593 (89) 1,432
Aundo (Sareifion) 119
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M13197 3.3 uAAITEYABDAVIE 12 INOUVDITURWAAN NN B

A a 9 A [
PFBAINYNITTAUA DU EJfJWII']EJ(a\‘])
HaRS T B 1.9, 135.00
1.9 140.75
1908, 184.50
n.9. 118.25
0.8, 129.25
.. 180.75
59 (a9) 887
1 d' [ 1 A
AURNAY (mmmau) 74

333 dSnamudeansusaunazmugosNanye 33 a1

uSEmnIdE AR andesmnn 135 adaluaniendmualdiden
AnkIeNvIees U 33 @191 Taga1udgess Ly 33 mmﬂiﬂumméaUﬁagﬂuﬁaé’mamm
Santafiufigavosusimasdian dumismdesmanusmsurudiea lail Hias
Sumudnaasiidagomfiuumani IaeflSuanudosms fuduesudaza1uides 3
Ysumanudesns ldutusuamisosimuagluuunisuanuasanudesnisaud 1a 2
suuny 18un USuaanudesnsaudiuuuend Inuwdoa ( Exponential Distribution) Uay

AFUINURDVNA (Normal Distribution) A4015199 3.4

{ a a J 1 o
A1519N 3.4 ‘1J'iiﬂﬂ!ﬂ”ﬂllglj’f)\‘iﬂ”l'iﬁ'uigljﬁlﬂﬂLmﬁ&tﬁﬁﬂﬂ@ﬂlmﬂLli]ﬂll,'ﬂQL@ﬂ“BIWLUUL%ﬂﬁLL@&

uuung
USnaanudesmsunuend Ysmannudesmsuuuilng
Twungea (Normal Distribution : Mean, Standard
"]s; pa1v180Y ( Exponential Distribution: deviation)
Lambda)
Product A Product B Product A Product B

Retailer 1 EXPO(8) EXPO(8) NORM(S, 4.67) NORM(8, 9.17)
Retailer 2 EXPO(12) EXPO(3) NORM(12, 2.92) NORM(3, 22.92)
Retailer 3 EXPO(15) 0 NORM(15, 2.33) 0
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{ a a 1 1 o
A1519N 3.4 1Jimmmméfmmﬁﬁuﬁwmzmazmmaammmmmmzaﬂ%TWLum%auax

wuvind (ao)

a J
‘lJﬂﬂﬂ!ﬂ'J']iJél}ﬂQﬂTﬂLUULﬂﬂ“]f

USuannudeansuuulng

Twiuuaea (Normal Distribution : Mean, Standard
GT; 2a1U180¢ ( Exponential Distribution: deviation)
Lambda)
Product A Product B Product A Product B
Retailer 4 EXPO(11) EXPO(4) NORM(11,3.11) | NORM(4, 18.33)
Retailer 5 EXPO(6) EXPO(9) NORM(6, 5.83) NORM(9, 7.64)
Retailer 6 EXPO(9) EXPO(6) NORM(9, 3.73) NORM(6, 12.22)
Retailer 7 EXPO(15) 0 NORM(15,2.33) 0
Retailer 8 EXPO(8) EXPO(7) NORM(S, 4.50) NORM(7,9.53)
Retailer 9 EXPO(9) EXPO(6) NORM(9, 4.08) NORM(6, 10.69)
Retailer 10 EXPO(11) EXPO(4) NORM(11,3.11) NORM(4, 18.33)
Retailer 11 EXPO(11) EXPO(4) NORM(11,3.27) NORM(4, 16.04)
Retailer 12 EXPO(9) EXPO(6) NORM(9, 4.08) NORM(6, 10.69)
Retailer 13 EXPO(15) 0 NORM(15,2.33) 0
Retailer 14 EXPO(15) 0 NORM(15,2.33) 0
Retailer 15 EXPO(9) EXPO(6) NORM(9, 3.94) NORM(6, 11.25)
Retailer 16 EXPO(5) EXPO(10) NORM(S, 6.76) NORM(10, 7.00)
Retailer 17 EXPO(10) EXPO(5) NORM(10, 3.67) NORM(S, 12.61)
Retailer 18 EXPO(9) EXPO(6) NORM(9, 3.73) NORM(6, 12.22)
Retailer 19 EXPO(8) EXPO(8) NORM(S, 4.67) NORM(8,9.17)
Retailer 20 EXPO(9) EXPO(6) NORM(9, 4.00) NORM(6, 11.00)
Retailer 21 EXPO(6) (EXPO(9) NORM(6, 5.83) NORM(9, 7.64)
Retailer 22 EXPO(11) EXPO(4) NORM(11,3.27) NORM(4, 16.04)
Retailer 23 EXPO(15) 0 NORM(15,2.33) 0
Retailer 24 EXPO(11) EXPO(4) NORM(11,3.11) NORM(4, 18.33)
Retailer 25 EXPO(7) EXPO(8) NORM(7,5.25) NORM(8, 8.25)
Retailer 26 EXPO(8) EXPO(8) NORM(8, 4.67) NORM(8,9.17)
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Ysaanudesmsuuuend YSunaanudesmsuuudnd

Twiuuaea (Normal Distribution : Mean, Standard

GT; 2a1U180¢ ( Exponential Distribution: deviation)
Lambda)
Product A Product B Product A Product B
Retailer 27 EXPO(10) EXPO(5) NORM(10, 3.50) NORM(5, 13.75)
Retailer 28 EXPO(11) EXPO(4) NORM(11,3.11) NORM(4, 18.38)
Retailer 29 EXPO(9) EXPO(6) NORM(9, 3.73) NORM(6, 12.24)
Retailer 30 EXPO(6) EXPO(9) NORM(6, 6.22) NORM(9, 7.33)
Retailer 31 EXPO(11) EXPO(4) NORM(11,3.27) NORM(4, 16.04)
Retailer 32 EXPO(6) EXPO(9) NORM(6, 6.22) NORM(9, 7.33)
Retailer 33 EXPO(10) EXPO(5) NORM(10, 3.50) NORM(5, 13.75)
334 vanmmsdsaumangudnszaedui hlfimndes
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P
Ay AKX o

NUIVIUNNMUUATUUNTIU

SWIUAUAIUIU 15 980N HITOUMTVUAT FIVZUUAITOVTTNNTUA
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ludade vz

11999105 dedumaInaIvgeelauIutlies aus1deaduUAIae 1

a

E4 ]
LY =}

[ 1

q

=

Y o 9 ' 2 o v )
Tidenamazaunulumsvuaanniu aaiis Inaaaunuaina Tu
1T A 4 Aa o [} =3 4
17 vzdedumnngudnszanedun lildsanandosnsaoniio azeau

HIVSUT INN

Aa < ] [ o 1A @ 1 ° o [ 1 A
Fuamliidusunouaziiimaasdua ldsaandes Tagsmiualisvuiulumsadesdudily

4 a o 1 { 1A @
nnguénszaedun lldsavgesnan sgdesduamng 15, 30, 60 ag 90 1

{ [] 1A o 1 4 a [ [l
GﬂiNﬁ 3.5 mqnmmimﬁuﬁ’mazmmu‘m‘um‘imummﬂg{uﬂﬂizmﬂauﬁlﬂﬂmmmwaa

Soandos Suiudadum SmuseumsvudsFuMaell
Retailer 1 60 6
Retailer 2 45 8
Retailer 3 45 8
Retailer 4 60 6
Retailer 5 45 8
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{ ] 1A o 1 o a @ [l
A15190 3.5 GI)"N!'JZ‘I']ﬂWﬁﬁ'\?ﬁuﬁWlLa%‘N‘L‘!'Ju‘i’ﬂ'ﬂﬂTﬁGUUﬁ\‘]ﬂ"lﬂﬂuﬂﬂigsﬂ']ﬂﬁuﬁﬁulﬂﬂﬂﬁﬂﬂﬂﬂﬂ

(710)

Foaudes Suuiudedum Suseumsvudeduiaol
Retailer 6 30 12
Retailer 7 45 8
Retailer 8 60 6
Retailer 9 30 12
Retailer 10 60 6
Retailer 11 30 12
Retailer 12 30 12
Retailer 13 75 5
Retailer 14 75 5
Retailer 15 30 12
Retailer 16 30 12
Retailer 17 45 8
Retailer 18 30 12
Retailer 19 30 12
Retailer 20 15 24
Retailer 21 45 8
Retailer 22 30 12
Retailer 23 90 4
Retailer 24 60 6
Retailer 25 30 12
Retailer 26 60 6
Retailer 27 30 12
Retailer 28 60 6
Retailer 29 30 12
Retailer 30 30 12
Retailer 31 30 12
Retailer 32 30 12
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A15199 3.6 i%ﬂ%ﬂW\iﬁ]WﬂﬂﬁﬂﬁuﬁWulﬂﬁ\iﬁ'ﬁﬂﬂﬂﬂ (‘LOHJJMlﬁﬂ\i‘UNﬁ’JuEMﬂﬁ'lelﬂfJ@ﬂﬁ\iﬂllﬂ 33

a191)
. , auinsznedum | quinszaedud | gudnizaiedum
Yooy s N s
UHNaN 1 YN 2 UYiNN 3

AGIAUAT 46 142 38
Retailer 1 60 62 118
Retailer 2 22 141 105
Retailer 3 102 222 133
Retailer 4 38 117 116
Retailer 5 75 79 126
Retailer 6 54 109 78
Retailer 7 19 138 80
Retailer 8 70 141 143
Retailer 9 87 77 145
Retailer 10 102 49 64
Retailer 11 243 141 263
Retailer 12 147 141 263
Retailer 13 152 37 176
Retailer 14 84 39 141
Retailer 15 34 29 91
Retailer 16 171 82 137
Retailer 17 173 115 128
Retailer 18 242 128 227
Retailer 33 259 146 295
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337 msmwnalSinamsvuasdumnysevida (Economic Order Quantity,
EOQ) #azMsHIAUNUITIN
[ = ' A Y d' U .
3.3.7.1 msannafSinamsvuasdumniszvida (Economic Order
Quantity, EOQ)
o a 1A o A a o A4 A
mamruralTnamsvudinldsegvdameriliuaunsdegen
IMIZANVOITURINGUAIDE19 2 519mT TAUA Product A 1ag Product B HAAIAIA15191 3.6
~ J ~ v 9 dy o a
nnaumsnnanluuni 2 luideiszuaasmssiuindsunams
@ 4 o 4 { 1< 1 f a v a v A o 4
dugeiitsznda ooz IiumiugulumsmySuamsdsduinnadedua ludegud
nszaedufiiangay arl¥a1onensesiaq (Inventory Holding Cost : H) AA91ASAT
dy a o 9 dy a I Aa Y ] 1 YN
aondaiuay fviualiaenidoduauniu 3% vosnimauainenule wazarldaieluns
@ 4 [ J J { A a 4 1 09; { @ 4 ] 1
#9%® (Ordering Cost : S) Wuaml¥nelaonasiinadulundazasinesnludide (iiede

Y Y
A59) IMNY 21.60 VINADATI

o [255
H
4 - : AN W\
Taeh Q = USaumsaarenonsa (1UI8)
Y a 9 = (= [
D = ANNABIMIAUMNTEITIONTADY (W1178)
H = mldnesmlumstensesidgaindinoniiienesianal (Um) 3%
v Y Y
s = mlsnelumsdadedensa (Wm)

[ v 9
M13197 3.7 uaaaramImuIarUT eI daeaunlssnda (EOQ : Economic Order

Quantity) YOI A1 Product A 1@ Product B

1 1 1 1 Q:
.| Dy | H:alde | S:eldane _
mee | ) . L2 | T
. 3183 #aAVIYI I , Apams | denvesdag | lumsdede o2
awu |, {leld N . MIdI%0
aum W) dudwio | donueeel) ABA3Y .2
wm) . ABAT
1l (@9) I6TRED) I6TRED) 5
@9
1 Product A 2,292,412.29 3,135.52 731.11 94.07 21.60 28
2 Product B 2,165,561.02 2,614.46 828.3 78.43 21.60 33
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AR

a Y9Y o 1 9 a v 9 o o 9 9
AuszuUsIneldvenimuaniag 19 luanuideidelduuuiiassaaiumsal lnelylas 14

o . a o { { v A [ J
Tdsunsy ARENA fimsuldsudSinamsdsgeimangauanadedun luigquinszae

A v A g A Ao A s ) A 2 4 Y
qdU Iﬂﬂaﬂaqflnﬂﬂill1mﬂ15ﬁqcﬁ@ﬂﬂ1u'}]mm1\1ﬂm@ﬁ1ﬁﬁ5 10 a9 Uagtnyvunag 10 E‘Nllﬂ

Y 1
A A

A A o a ] v a 9 [ 4 A ¥ A
13989 L‘WE]’HW]W]EJ‘U“]Jilﬂil!ﬂTi’(?NC]f@‘VllﬁiJ18ﬁiJinﬂﬂaQﬁUﬂiqﬂﬂﬂﬂuﬂﬂ§$ﬂ18ﬁuﬂ1ﬂ

MUZ AN A9A15197 3.8

{ a v A ~ ~ 4 a v A Y §
A13199 3.8 Usinamsdeguinalasunlas liliiewlsnams Fagdudnmunz auain

v A o J a
aasdud lldguanszaedum

sasialasunilaslal Product A (619) Product B (89)

EOQ-10 18 23

EOQ 28 33
EOQ+10 38 43
EOQ+20 48 53
EOQ+30 58 63
EOQ+40 68 73
EOQ+50 78 83
EOQ+60 88 93
EOQ+70 98 103

3.3.7.2 MIANIUWIAUNUIIN (Total Cost, TC)
Aav dy 9 [ @ 4 1 9 =\
TuauasefimsmAunusmnnaNuduRussznIeAunuMIIde
a Y a a o ' ' <
Tomalunmsneduil (Lost sale cost) nuAunu Tavaandlsznoudie amldsielumsiny
§n1@UAT (Inventory Holding Cost) tazA1l4918Tun1suuaadua (Transport cost) A9g1lh

33



35

20 A

18

16 - v ) o A v

AUNUITIN = AunuMIIde Tomamsnedu

~ 14 -
g + dunuladaand
3 12 - !
2 10 -
a4 v =
= g |Aunumsde
=
g |Temaviedum Q

4 \ \ .'9/ a a ¢ T QY d a 9

Lot aunulavadnd = mldarwmanudum
2 1 ettt S o +mlFmevuaa
eoe®® e T
_ oo | | | - oo o> o
0 20 40 60 80 100 120 140
v k2
Suamsdiie(@a)

A v o J 1 9 = a 9 o 9 a A J
Eﬂ‘ﬂ 33 ﬂ’NNﬁﬁJ‘W‘L!‘ﬁi&‘l’i]?ﬁﬁunuﬂﬁmﬂiﬁ]ﬂiﬁﬂﬂﬂﬁuﬂ1ﬂﬂﬁuﬂuiai]’ff@ﬂ’d

Tagsmuald

3 a Aa 1
- AunumaideTon1an13918 (Lost sale Cost) Tagidudunuinianindudili
=\ 1 d’ S A 9 a Yy a dg/
eaneneM Vel lUTnuanNuaImMsauA NIy
1 [ S o a a @ Y
- A l40elumsnusAEIFUA (Inventory Holding Cost) Aindnsasinaniile

= o Y dy a [ Aa Y ]
NUIY mwm”lwmmmmu%mﬂu 3% UBDIAUAINDH UIY

] 9
=<

1 1 o g I~ 1 1 { = 1
- M 1¥918lumsde9%e (Ordering Cost) ual¥aelaamasninaiuluunay
3 d' o'z &y ] 1 ua/’ a 9 o'/ a 9 1 [ J a 9
asaneonludide wieaenss auuagulimsdadumnnanges lidguansznedu

' IR @ qg/‘ = a 1 EV 1 o dy a Y
musz‘uua@u”lamqmuma”lmﬂm%%181uﬁauma4ﬂwsﬁﬁmaﬁuﬂw
E4

- A 19918 UM UUAIAUAT (Transport cost) TuauIdetazann lanelums

~q 9

1A v A ] 4 a 1 oy % g a 4
%uﬁﬂﬁu51ﬂ1ﬂﬂﬁﬁﬁuﬁ}11ﬂﬂﬂﬁuEIﬂ'i%"lﬂEJﬁug]}W uazmumm%mawmmauﬁminﬂw Y
Y
1T A 4 a (% [} a 1T A a o
ﬁ'\iﬁuﬁH%WﬂﬁuﬂﬂiZﬁnﬂﬁuﬁﬁqﬂEN’G’HGUWEI’E)EJ 7 ﬂTammmam HASTUUATTIUIINIUINU

1w 1A 1A v a g 1 [ {
IR 27.79 Dnaedas Mmavudadun l-ndy Aadlu 1 soumsvuda asgn 3.4



36

quinszaedud RURTGY]

A " a9 4 a 9 o (]
5U7 3.4 uaaemsvudedudininguinsznedu ldeaandos
mlFensvudanldan

Transport cost=d; x C; x V

=

a v o JAY Y o MY 1o a 9 a
ﬁmmgmiwwaaww"lﬂmﬂmimamﬁmumim”lmm NuUINAUMNGs Tomans
o A v ag o a Y . o a o
918 (Lost sales) gazduuaumnnyluaaagum (Inventory Holding) UIWIVATIZH 1Y
2
wiaunuIm Twauatedmdunusiuen

TC = (LX LC) + (hXhC) 7 dij X Tij X\/oil

~ Y
Iﬂﬂ‘ﬂ TC = munuim(um)

° a Y A A )
L uuaumnge Temalumsvie (a)
1 Y = 1 [
Lc = aldvieanmadslemanisvie (Unaoad)

h Swnduminegluadedudi (@9)

E4
he = mldaelumstensosiag@asinenio)
o 1T A 9 (="
;= wuseumsvuasdui(seudetl)

v 1 4 a
= JZYLNNMIVUAINNTVE0 (1= 1,2..., 1) ‘lﬂgfuﬂﬂszmﬂﬁuﬁﬁ
[ Qy = g} Q/ dy a g} Q/ 1T Aa
V.= oanmsauasuihniugomas (immmumﬂiamm)

3.4 anuudiaes

9

F) o 9 ) o g 9 Av A
nnvayarudIvzigIaesanIunsel lneldllsunsy ARENA Tuauidsiiaue

a 1A { v Aa o ' J a
uloerlsuavudiduinmnzananadesdui ldunazguinszaredud ldiios



37

a Y [

1A a A 1 a 9 [ 4 a 9 A [
UVIR Y7 lleJLlulsllﬁlufﬂi?Nﬁu91%1ﬂﬂﬁ\1ﬁuﬂ'}llﬂﬂﬁﬁuﬂﬂﬁxfﬂTfJﬁuﬂ'lﬂﬂ‘Vl HagInaITaIul

[ o 1 4 a 9 Y & 4 a 9 = = ag @
‘EJ’E]EJll‘]JﬂﬂllﬂﬁgﬂufJﬂ'§$ﬂ?ﬂﬁuﬂWulﬂ!WﬂﬁﬁuQﬁUﬂﬂﬁﬁﬂ'lfJﬁuﬂ'] LﬂiﬂﬂLﬂﬂU')‘ﬁiuﬂTiﬂﬂﬁﬁi

1 [ 1 4 a Y deﬂy a 4 a Y A Qld' Y
ﬁ'ﬁﬂﬂﬂﬂulﬂﬂ\ilma$QUﬂﬂ§$%TﬂﬁUﬂ1 ATWUITIU wmamwﬁuamzmaﬁumﬂnawqmtm

g 1 A

[ 4 a 9 oaj Aaa A A an 9 LY A A
%ﬂﬁ'i‘iﬁﬁﬂﬂﬁ]ﬂl‘]fﬂﬂﬁﬁuﬂﬂigﬂWﬂ’dUﬂ']uu (Closest rule) a2 ITIITANN 2 15 ulﬂ!,!ﬂ 15FITAAN
A A 4 a 9 ~ 9/::‘ Y o 1 I o a 9 091’ =\
“I/IWﬂ1§ﬂﬂﬂu‘t’Jﬂ‘i%WfJﬁuﬂWVlalﬂﬁVl’qmm'J*ﬂﬂ’c’fiiZ’HEIHEJ’BJﬂqﬂﬂﬂﬁuﬂﬂigﬁﬂﬂﬁuﬂWUlﬂﬂEJll

4 4 a 1 1 o
ﬁ’ﬂuhlsllﬂ1§$'i'JiJ‘U’t’NﬂufJﬂi%‘i]'lﬂﬁu%n!@mgLLWQﬁﬂ?TﬁJﬁNﬂaﬂu (Closest and Balance rule)

aldla a A

A a s a 9 a Py Y o ' o s
LL@%'JTJ33§ﬁﬂﬂVIWﬂ15m1ﬂuﬂﬂ§$ﬁ]18ﬁuﬂ1ﬂ{1ﬂa‘1ﬂq@tm3‘ﬂﬂﬁﬁﬁﬁ‘ﬁ“lﬂﬂ@ﬂqﬂﬂﬂﬂuﬂﬂ§$ﬂ1ﬂ

v
v o v A Y o '

a 9 A ) 4 A Y dAq ¥ o
AUAUU Iﬂ&lllmﬂuvlsllclﬁffuﬂﬂ‘iziﬂEJﬁ‘Llﬂ”I“I/IGl,ﬂaﬂ“lJﬂENﬁuﬂ15‘U.ﬂ15$§’31|111ﬂﬂ’ﬂf[‘u€lﬂi$inﬁl
Y

' ]
Aa A =

= ~ v an ~ A 9 4 a 9 Y o 1 1 A
qdUAIOU L“]JiEJ‘]JL‘VIEJ‘]Jﬂ‘]J’J‘ﬁIﬂﬂmlﬂ@uulﬂlslﬁf’{USﬂi$i]1ﬂﬁuﬂTVlGlﬂﬁﬂ‘]JﬁWGlﬂt’lﬂﬂﬁNc]iﬂﬂ‘ﬂq{ﬂ
o 1 -4 a 4 & o
wmizi’mumquuamzmaauﬁﬁﬁu (Closest and limited load rule) #4n1531804

4 a ~ o 4 a 1 [ = - [ < 9
ﬁmuﬂﬁmﬁumgmiﬁ’mmmquaﬂizm&ﬁu?ﬁ 2 HWALRAE 3 LN uwamnmmmmﬂuszuu

A o o ~ Y 1 1 1 I U
2 Naﬁﬂﬂ!"ﬂiﬂfJTlﬂ’)'liJ@']’fNﬂ'lilliJLLuuﬂu’ﬁ'lll'liﬂﬁ'l?jﬂ!l;ﬂﬂﬂ'lilﬁ]ﬂlLi]\?ﬂ'J'lﬂJu'l"llglﬂu]lﬂ

{ o a v o sq Y Y} o
GﬂiNﬁ 39 ﬂﬁ]‘ﬁ‘iﬂﬂﬁiyﬁﬂ‘klm%i%iuﬂWiﬁiNlLUUiﬂa@ﬂ

Notation Description
I UINE VDY
o 4 a Y
J UIUFUINTEBAUA
. [} 1 dy 1 1 . +
i AIUNTVoaLRazEvIgeY (i=1,2,, 1)
. @ 1 dy 1 4 a 9 \
] ALNTUBALAAEAUINITENEAU = 1,2, ..., ))
th o w o W [ Ao @ 1 4 a 9y
y drauanudiryvesdesiinass ldueazguinsznedu j
j
C sz vanvoumazagesi(i=1,2.,1)
1 4 a Yy ..
L M3z InaaueauaazguinIzeaum jG=1,2,..,J)
i
4‘ =1 @ ] 1Y -4 a Y .,
welimsdadssenuges lidaguinszaodua |
1 ~ 1 o a 9
AvgL ANRAENIE IHAAYR AR FUINTEDIBAUM

1 4 a
maxL miﬂwaﬂqqq@ﬁumgmazqu&lﬂizmﬂﬁuﬁ’wj G=1,2,..7)




38

4

awv dyd = A a 1T a9 v a 9 o
GlUQ'IU'J%EJULTJUﬂTiﬁﬂH'ILWEIT?']‘]_]31]1'11!ﬂ'lﬁGUUﬁ\‘]ﬁ‘HﬂTﬂWﬂﬂﬁQﬁUﬂTVlﬂﬂﬂﬁUﬂﬂﬁzﬂTﬂ

U

Y
a kY =

Yy A 1 A o A 9 4 a 9 A o
aum Inuanumuzeau HAZIAaNTIVIYBYNDIUFTUAIIINGUINTSINYAUAINDIHUAUVU
) 1 1 = o a [} 1 t:y
IUIU 2 LHALAS 3 UNS Iﬂfmﬂ?ﬁﬂ?ﬁl&ﬂﬁﬂﬂﬂﬁ?”ﬂ\m@‘lﬂu
= o a 9 a a Y Aa a I a v
1) ANEINIUIUTUA 2 ¥UANHAWWAUMNUoOAVI8TINAAYY 80 % VYOITUAM
9

MNHUA

9

o ° 4 a { o " Ao 4 a
2) ﬂmumm%ug{uﬂﬂizmﬂﬁuﬁjmﬁﬁ Llag%ﬂ'ﬂlﬁﬂ\?ﬁﬂ\ﬁl@\?ﬁuﬂﬂﬁ3%']8ﬁ1!?9]}'l

u U

v a8 9 a 9

o Yy [ 1 v A Y A 9 4 a 9
3) Amualniads@uaivan 1 unds Tagaasdumidumdeldgudnszaredum
A~ 9 a 9 a 4?
paAlalnNARIMTTUANNATY
4) Wsnuanudesmsdumveaaazavgesini limiveu awnsaigluuy
9 a < = a
msuanuas 1@ Taeiarsangduuumsuenuseuuuon Twuwdsatazuuulnd
5) ldnsanduninended1sed (Safety Stock)
1a 9 ] v A 9 [ 4 a 9 A =\
6) liNasandununisvudeninaasdui lldguinszoreduanilosniniinig

a

AMUATEUMITUUA IR Bauuagiuld sovudeamsovudannuuIaves
v ' Y v Y
Usuna'ld lida Ysunaudanmuau luildsinusouvud v uaiy
a 1 4 a 1 1 [} 1 ] %
7) Nsandunumsyudannguinszaeduduaazuns lufudazavidgos ¥
1 PR [ dg/ 1] 4 a 9 1 ] o 1 [
mlgnelumsyudeuniuszeznennguinszneduimaazuvs lldwaazaiundos nag
o 1 d‘ a 9 1 1 d? |9
Susoumsvuds aeu lalsuannudesnmsvesuaaz d1udos IusgnuvLINY0
FRUUA
~Aq Y TV A Y v a 9 4 Aa Y A < A A
8) A lFuMsVUaIFUAININATIAUMNNGUINTZBTUANANWTININN 80
a 1 M d? [ (=Y 9 A 9 LY 9 4
nlawasaodd lusvunuszeznialumsdsduar vaznarnlslumsvuds@dudiiangud
Aa 9 o [} 9 <3 a Vo dg/ [ 1A 9
Aszareaum lldamandesdioni1sa 90 A lamasaesd lusduiuszeznalumsadsgum
o u‘/ a 1 o'/ a 4 a ]
9) MvualinisdeduA1ninmudesdea@ua1nInguinTzeduAINIUTZ Y
a = (= v a Y
dumoesiia Litnarlumsdaaum
o Y aAq Y " A Y P A v o '
10) YUIATDOUAVTINN 4 Ao IFvudeduniningudnsznedunt lldiarvidon
Y Y Y
YUIA1.80x3.1x2.15 AT @w1sousinnimimingn lanu 3 du aniuiwdemas 7
nlamasnoans
[ ~ 9 a Y A (Y 3 a [ 4
11) naeaN 1FUTTYTUMTULIAMINUIT 2 KAAHUN
9 o 4 9 4 4 = o o =\
msasruuIasIaaIunsallaslsyenauls Arena Hn13s1aesanIunITal lagll

eﬁ’@naﬂ?mmmmﬁmmiﬁuﬁ’wmmméaﬂ ‘]}’NL’J’G1ﬂ1'§f;’f\1§u?ﬂljnm$fﬁ1u’3ui’ﬁ]ﬂﬂ1§%uﬁlﬁ

U

Y 1

a v A o 1 [ : o J o
au 'IGI'EﬁJ llﬁgiﬁﬂgﬂ'l\iﬂ']ﬂﬂﬁQﬁuﬁWqﬂﬂﬁllﬁagﬁT’lﬂﬁl@ﬂ “?Qﬂ’lﬁi]’lﬁf)\?ﬁﬂWUﬂ’]ﬁmﬂgﬂWaﬂﬂ

L4 o @ ' o o o o 12 2’ o
FOIUMITANTHINY 365 TU tazuaazIUMIIRIuaz 12 $31ud TaginsSug13 14U 30



39

9 a @

o P o A a 1A 9 v A 9 (% 4
soU HAaaWs N Idvziasanawiaglszasn Ao dsuamsvudedudninadedua ldagud
ATZNGTUAT HAZAUNUIIN

Q

3.4.1  3BWUGIU (Closest rule)
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3.4.2.1 353230 (Closest and Balance rule)

Y
ad A

A, [ ] [ 1 -4 a a
FAmsiaassaideslifuaazgquinizaedufiaieds i Norsw
P A 9 A P Y o ' o o A Y o a A
quinszaeduinlndangandrtaassaivndes lldsgudnsznedudniulasiiton lunise
4 a 9 1 (=Y [ Aan o a [ dy
FINVOIFUINTZNBTUMUAASIHINANVANYANY TAsTITNMIAUTUIIUAL
1. MvuaaIngesi(i=1,2,3,.,1)
o o S 9 .
2. MuuAguUenIzeaun j =1, 2, ...,J)
1 { 1 4 Aa
3. mANRdeNsE IanueaAazguinszeTUA Avel
a =1 4 a 9 . Y A o w ]
4, WNINAZFUINTLNBAUM | (=1, 2, .., J) HAATBINA VA0
@ 4 a ~ o W 1 A [ {
i (i=1,2, .. D Wdgudnszaedu j Gesdwumndos 1nlndnga ldslnaniga

o w

o o o 1 [ . Y
5. MmuadAuANudIAyvesmndesveuday j lagli k" = 1°

t
1

9 o

A ' oA P ' . @ ' 4 a8 Y .
ADNVIYDY 1 Vlclﬂaﬂﬁ’!ﬂllajﬂﬂﬁiﬁﬁ'lﬂnﬂ@ﬂ i G=1, 2, ..., 0 ulﬂﬂﬂllﬁﬁgﬁuﬂﬂﬁgﬁ]']ﬂﬁUﬂ']J

[

MuAAUANNEIAY
6. AT TOUMIE IHaAvaIgUINIzIBdUm L, JuAuAundense
1 4 a [ ' @ [
TnaaveaudazguinIza1eduA1 Avgl HAIMTod 611, > AveL cv18089zgnincss 1
Audnszawduiidaly
1 Jd a Y .. 9 = Y
7. MILVOWAAFAUINTENBAUM j (i=1,2, .., J) ATULAINTBEI? D1
4 a 9 o 1 1 Y I J a 9 o
Mazvesguinsznedumds luasy angesazgninass deguinssnedunioa i
T o v [ 1 4
8. 139A0UNIAATIANIGOY i (i = 1, 2, 3, ., D) Tdwsazgud
9
52919 j (=1, 2, ... J) ATUNAIH5 0892 1AI90N9INTZUY Mlla1demaneg A1v1808UDz

@ o o a ~ { ' [
gniaasy lilfsgudnsznedumnlnanganou asgil 3.6



109 Lj=0
v

fmMuadAUaINGes i (i=1,2,3, ..., 1)

Ardalal

9NFAUINTLWAUADA

v

j+1

-

.
j

1Y
rs

A

-

*y

fmuaguinsznedud j

G=1,2,... 1)

¥

4 . P k4 a Y ..
MANNAY Avel ;Avglj= ZCI /NUIUFUINTLWAU j (=1,2, ..., ))

Mmaniiazguinazneaud j G=1,2, ..., ) udaEeshduaniden i G=1,2, .., )
Tdaguénszanedui j Fesdvuandes nnlndhga Ui Inatiqa

=
g L .
sl B} w ' . o an o ; onfeBaLY
2+ | dmuediduanuiidyvosmudesvowdaz j Taoli k"= 1, Aorndos i #lndnga
2l udriaassamden iG=1,2, ..., 1 Tdwsazguinsznedud j amaduanudin K" | 1| 2, 3,
33
= i 1 3 5
t}
=
EF
.th st nd rd

g kj 1, 2| 3

- A ) i 2 4 5

N300 Load mmgrufj'ﬂimwﬁu% Lj(G=1,2,....,0

1L =Lj+Ci(=1,2, ..., DUFILj = Avgl?

= ' P S8 9o,
WNTUWAASFUINTLWAU j (=1,2, ..., ])

Y Ao
ATUUAINITDYI?

Tailas

A AWGoY i (=1, 2, ..., T)
il et o NI
g ﬂﬁ)ﬂ’di§L1ﬂ§f‘uﬂﬂis‘imﬂﬁuﬂ1ﬂﬁ‘LILLT'ﬂ”J‘WiﬂEN’7
A

A 4

, dugans

. ety 1

Saassaides | oo Tudagud e
nszawdud j ilndiga

~ :,’ o [l [ 4 a Yy 9 aa A A
‘;“]J‘I/] 3.6 ﬂlu&‘]ﬂuﬂﬁﬂﬂﬁi‘iﬁﬁﬂﬂﬂﬂqﬂﬂﬂﬂuﬂﬂ§$%18ﬁuﬂ1ﬂ’w’3‘ﬁ'éI’JiﬁGlﬂ

(Closest and Balance rule)



43

a

3.4.2.2 3539300 (Closest and limited load rule)
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d a
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3.5.1.5 Waans

° Suduimnids Tomalunisuie (Lost sales)
o $Sudumlundad@ud (nventory Holding)

3.5.1.6 m3tvanldsunsu
. TugafilfideuTilsunsu
- Create (x30)
- Assign (x50)
- Separate (x2)
- Station (x36)

- Decide (x16)



Request (x6)
Transport (x6)
Record (x15)
Enter (x35)
Route (x29)

Dispose (x4)
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Warehouse

Distribution Center (DC)

Retailers

Order from j (j=1, 2, 3)

Classify Product A, B

Assign Quantity j
(G=1,2,3)

’

Warehouse Station

Decide Transport to
jG=1,2,3)

Load from P

Retailer Order ﬁéﬁ Order

Receive Order | <&

warehouse

YES
Check Inventory

Inventory > Order?

Count Lost sales

Count Fill Demand

A 4

Leave System Decide Order

Transprot to

iG=1,...,D

v

Classify Product A, B

Retailer Station

Determine

Demand

A 4

Demand to

Leave System

DGj (= 1,2, 3)
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Performance Analysis of an Integrated Transportation and Lot Size Problem

using Simulation

Jidapa Chomchuen® Kanchala Sudtachat™
School of Manufacturing Engineering, Institute of Engineering
Suranaree University of Technology,

111 University Avenue, Muang District, Nakhon Ratchasima, 30000, Thailand

An inventory system is one of the important factors for improving efficiency in industrial production.
The inventory affects the total transportation costs of the system. Transporting materials do not add value
to the system but increase the total cost of the system. This research studies a transportation system—from
the warehouse to the packing department. The analysis of the flow diagram found that the current
transportation system assigned an amount less than load of vehicles of the highest capacity; thus, time was
wasted time during the transport packaging in-each round. The objective of this research was to balance the
utilization of vehicles in the packaging process resulting in increased efficiency of the inventory system.
In our transportation management, we want to assign loads to the vehicles to achieve full capacity of
vehicles. We investigated the transportation system using a simulation (ARENA) and determined the quantity
lot size of the transportation. We implemented our model for the real world problem in case of a melanin
production. The results showed that our system increased total production by 48.35% and increased the
utilization of the production system by 26.35%. Furthermore, the sensitivity analysis was investigated in
order to analyze the confidence and accuracy of the results even more. Greater efficiency of transportation

management would provide higher benefits and can increase performance in industrial production.

Keywords: Transportation, Simulation'model

* Corresponding author. E-mail: Kanchala@sut.ac.th
! Institute of Engineering, Suranaree University of Technology
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