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PRODUCT LAYOUT PROBLEMS UNDER UNCERTAIN DEMAND.
THESIS ADVISOR : ASST. PROF. KANCHALA SUDTACHAT, Ph.D.,

98 PP.

INVENTORY LAYOUT/SIMULATION/UNCERTAINTY DEMAND

This paper presents the warehouse management of joint lot sizing and product
layout models for multiple products with uncertainty of demands. The aim of this
research is to find the economic period time with EOQ (EPT with EOQ) in conjunction
with warehouse product layouts to achieve the lowest total cost of operations within
the warehouse. Concept of the proper order quantity lot size of the inventory and
arrangement of inventory in warehouse’s layout aspects are applied to solve the
problems. Heuristic methods are proposed in reason of a computer running time. The
heuristic steps are analysed based on the economic quantity lot size. The researchers
analyzed the Economic Order Quantity (EOQ) and converted it to the economic period
time with EOQ (EPT with EOQ) with an increase and decrease of 10%, 15% and 20%
as an input to the ARENA program-in the experiment. In addition, we applies the
3 methods for determining the product layouts in the warehouse: 1) Across-Aisle
Develop, 2) Diagonal Develop and 3) Within-Aisle Develop, with 2 conditions of
storage layout system such as Fixed Location System and Random Location Storage.
We investigate the heuristic by using simulated models. The results show that our
heuristic provides more efficiency than the current operation such as storage by the first
layout method “Across-Aisle Develop method” with Fixed Location Storage condition

had the least of total cost when the time base on EOQ is 0%, Total Cost of it was



151,347.46 Baht or 1.29% compared to second method and 3.86% compared to the

third method of warehouse storage method.
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GI))
- o ﬂ%mmﬁﬁ"a%aauﬁmmmmdeﬂ6@@14 fhmﬁlﬂmmﬁ’mms
FgMIAUMN . v oA o
1 2 3 4 5 6 AHANDIADYU (A9)
Product A13 | 107.21 | 87.21 | 106.00 | 89.00 | 110.00 | 113.00 102.07
Product A14 80.60 90.00 74.60 80.00 73.00 77.00 79.20
Product A15 | 202.00 | 183.00 | 213.00 | 197.00 | 195.00 | 192.00 197.00
Product A16 | 154.30 | 127.00 | 141.00 | 130.00 | 152.30 | 136.00 140.10
Product A17 | 107.00 | 122.00 | 111.00 | 125.00 | 97.00 98.00 110.00
Product A18 | 240.00 | 241.00 | 223.30 | 241.30 | 251.00 | 232.00 238.10
Product A19 | 231.27 | 198.00 | 200.00 | 223.00 | 207.00 | 213.27 212.09
Product B1 168.90 | 165.00 | 166.90 | 155.00 | 168.00 | 156.00 163.30
Product B2 68.00 44.60 62.00 54.00 68.60 52.00 58.20
Product B3 10.90 18.00 12.00 19.90 11.00 14.00 14.30
Product B4 38.03 50.00 51.00 45.00 42.03 50.00 46.01
Product B5 39.60 39.00 42.60 37.00 38.00 39.00 39.20
Product B6 27.00 25.00 32.00 31.00 27.00 26.00 28.00
Product B7 30.90 37.90 34.00 32.00 30.00 35.00 33.30
Product B8 41.00 38.00 47.00 48.00 40.00 38.00 42.00
Product C1 46.00 51.90 55.90 52.00 49.00 53.00 51.30
Product C2 54.30 43.00 53.00 45.30 44.00 43.00 47.10
Product C3 27.00 41.00 34.00 28.00 36.00 26.00 32.00
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alasulidhuiudu-anag 10% 15% ag 20% a2 19 laszegriavearranarlumsdise

' v o4 A 2 A g 9 o 9 Y o
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1. Economic Order Quantity (EOQ) 1184 Usunamsdidendndsenda
2. Economic period time (EPT with EOQ) H¥1894 528z 19v09%90a11u
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3. Period Time with Demand (PT with Demand) H31899 5282 H19U04% 391301
R { v
AMdFenInaIgos N IusZTUY
. =2 ax v I a 9 A
4. Across-Aisle Develop (AAD) HU18DI ITNITIAUNUAUAUUN 1
. =2 ax v I a 9 A
5. Diagonal Develop (DD) ¥#111893 35N153AUNUAUAIUN 2
vy . . a v & a H
6. Within-Aisle Develop (WAD) #1189 35mM3sanuaua i 3
: . . = A A A v I A Y
7. TFixed Location Storage (Fixed) 111893 Qe luiunmMssamnuauaiaiy
dy Ao & a Y ]
wunIanuvesdunaazUszan
) < A X 4 o & a 9
8. Random Location Storage (Random) Y4189 Rouluunmssanudum

] ‘dy Ao & a Y
I@ﬂvlullﬂﬂwu%ﬂ@lﬂu@’luﬂiglﬂﬂﬂlﬂﬁﬁuﬂ’]
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#1081919%U Product Al HANUADINIAUMADIADININY 731.11 84 15191

~ T @ 1 v A2 Y v @ A 9y Aa Id =
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Haunulunmsdaseaensuniny 21.60 1M 92 1471 Product Al

ammdesms | Aumdumsdafiy | Binamsdstesds
M0u | 1emsaum | aumaemeu (D) | aumAevivIY (H) lszvidia (E0Q)
@9) (L) @9)
1 Product Al 731.11 94.07 63
2 Product A2 828.30 78.43 74
3 Product A3 705.02 86.28 65
4 Product A4 691.20 87.98 64
5 Product A5 708.20 74.28 70
6 Product A6 810.30 64.52 81
7 Product A7 824.00 61.86 83
8 Product A8 277.10 180.47 28
9 Product A9 288.00 162.13 30
10 | Product A10 510.20 87.92 55
11 | Product All 205.04 88.56 54
12 | Product A12 258.02 88.96 53
13 | ProductAl3 102.07 149.60 32
14 | Product Al4 79.20 68.64 68
15 | Product Al5 197.00 88.06 52
16 | Product A16 140.10 90.70 50
17 | Product A17 110.00 102.67 43
18 | Product Al8 238.10 65.86 67
19 | Product A19 212.09 175.89 24
20 | Product Bl 163.30 81.22 53
21 | Product B2 58.20 99.31 43
22 Product B3 14.30 149.99 28
23 Product B4 46.01 72.81 58




32

A a J ) tg ] @ 1
A1319% 3.3 MRS numsdireos19lsevida (919)

mmdesms | dumpdumsdafiy | Uinamsdatesds
M0u | 1emsaum | aumdemeu (D) | aumAevivIY (H) lszvidia (E0Q)
(@3) L) @9
24 | Product BS 39.20 110.83 37
25 | Product B6 28.00 65.39 63
26 | Product B 33.30 76.05 54
27 | Product BS 42.00 95.29 43
28 | Product Cl 51.30 149.36 27
29 | Product C2 47.10 79.81 51
30 | Product C3 32.00 134.21 30

a d °
3.2.2 MIAATIEHOINMTANHUNU

v Y
I. L’JﬁWﬂTﬁﬁ%uuﬁu"Uﬂﬂigﬂg‘ViNﬁU?NG])"NL’Jﬁﬂuﬂiiﬁﬁ‘%ﬂ@ﬂiﬂﬂﬁ%ﬁﬂﬂ

3 A o X 3 = ' ' ~ A a 9y 9
(EPT with EOQ) HOANBDATIAS 2 WUAN UUIYD T2 U INVDIVINIAINISUTUAUUTINN

Y
v A o

v d 9 Y 9 ~Aq Y a A
vamnuluszunlagezdnaisaz 2 wian doyanldluaudseliawdaasluasien 3.4
#10819MTAIUINFY FUAT Product Al UAUABINITFUANDIADUNNL
v A [ < a Y 9 [ < a 9 9 (Y|
731.11 89 Imssanudua Buuniana1usndanuaua Product Al 18 30 4360 1 Wian

Y1~ [l A a I 1 v g’; v Aa 9
i]z”lmm&mﬂmwmmauﬂmﬂu 731.11/30 = 24.37 Wuan °lu%mwmumawu1u%aﬁum

v
2

v & Aa 9 PR = A A dy [l o
t’ﬂi]'liﬂi]ﬂlﬂﬂﬁuﬂflﬂ%@ﬂﬁ% 2 WUAN U3 Product Al Nﬂﬁiﬂmﬂ'ﬁﬁﬂ“ﬁﬁ]flfﬂﬁﬂigﬂﬂﬂ (EOQ)

Ao A

1 W v a I a I o g‘/ 3 { A @ 1 A
ININUY 63 a3 ﬂﬂlﬂu 63/30 =2.12 NN ﬂﬂlfﬂuﬂ’luﬁuﬂﬁﬂ ﬁﬂcﬁﬂﬂﬂi$ﬂﬂﬂﬁﬂlﬂ@u
T o g F ' o Ay 4 X a 9 9 3 1o
NNy 24.37/2.12 = 11.52 A33 i]8llﬂ’J"I'igﬂgﬁ"NGU'EJQ’J‘LJﬂ@@ﬂﬁﬁ%@ﬁuﬂ“ﬂﬂu“ﬂﬂlﬂTﬂTJ

Y v 4
30/11.52 =2.60 97U ﬂ\TLlLliSﬂgﬁ1\161]@\1553\113@11114ﬂﬁiﬁﬂcﬁﬂﬂﬂﬁﬁﬂigﬁﬂﬂ (ETP with EOQ) U84

a Y

¥ ] 9 Y !
FUM Product Al (HOFIHFDATIAL 2 WHAN TIUAURALNINY (2.60 % 2)/2.12 = 2.46 U
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v v Y
A15197 3.4 NA1NTAVHUNIUUDITLILHINVDIFINID 11uﬂ13ﬁ\1“§6®ﬂ1\1ﬂ§$ﬁﬂﬂuﬂﬂ

o 4 ] ¥ g‘/ I
AT INUUUTEA (N TIFOATIAL 2 WA : EXPO (Lambda): Lambda A9 97131

WnasYeIT UM (FU)

ANNABINS

LTIV

STHZHINUDIB I

1M | UM | EOQ
Fu | dade | (Wuan) | Fudde@en | ¥aanalums Tumadatoens
wan (Wan) Fado Anamin | iszwidia (EPT with
1338 EOQ (71) | E0Q) ilodadensaay

2 Wuan ()
Al 30 2.12 24.37 2.60 EXPO (2.46)
A2 35 2.11 23.67 2.68 EXPO (2.54)
A3 30 2.17 23.50 2.77 EXPO (2.55)
A4 35 1.82 19.75 2.77 EXPO (3.04)
A5 35 2.01 20.23 2.98 EXPO (2.97)
A6 35 2.31 23.15 2.99 EXPO (2.59)
A7 35 2.37 23.54 3.03 EXPO (2.55)
A8 40 0.71 6.93 3.05 EXPO (8.66)
A9 30 1.01 9.60 3.16 EXPO (6.25)
A10 25 2.19 20.41 3.23 EXPO (2.94)
All 35 1.54 3.42 3.26 EXPO (4.24)
Al2 45 1.19 8.60 3.28 EXPO (5.52)
Al3 40 0.79 1.89 3.30 EXPO (8.36)
Al4 30 2.27 2.26 3.33 EXPO (2.94)
Al5 35 1.49 5.63 3.39 EXPO (4.55)
Al6 30 1.66 4.67 3.44 EXPO (4.15)
Al7 25 1.72 4.58 3.53 EXPO (4.10)
Al8 40 1.67 4.41 3.54 EXPO (4.24)
Al19 40 0.61 7.07 3.61 EXPO (11.82)
B1 45 1.18 3.40 3.62 EXPO (6.15)
B2 30 1.43 1.66 3.65 EXPO (5.11)
B3 40 0.71 0.60 3.67 EXPO (10.41)
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1 ' Y
9135199 3.4 11810158 UV ITLELH 1909529 a1 I un s T IF 019 sz udany
o 4 ] ¥ g‘/ I
AT INUUUTEA (N TIFOATIAL 2 WA : EXPO (Lambda): Lambda A9 97131

WunasueIFUM (TU) (919)

M3 | I | EOQ | ANNARIM3I ARG 3TEZMIIYR AN
a +% w 1 a Yy 1 \J Q‘J n&’ |
aum | asde | (wuan) | aufmee B lums Tumsdatentng
wuan @ou (W1 | da%e A | Usevida (EPT with
y P
1an) I51a E0Q (Jv) | EOQ) iladatenTiay

2 wuan ()

B4 48 1.21 1.53 3.68 EXPO (6.10)
B5 25 1.49 1.12 3.76 EXPO (5.03)
B6 40 1.58 0.50 3.77 EXPO (4.79)
B7 54 1.00 1.39 3.78 EXPO (7.53)
B8 40 1.07 1.20 3.80 EXPO (7.08)
Cl 35 0.78 1.71 3.82 EXPO (9.80)
C2 54 0.94 0.98 3.86 EXPO (8.24)
C3 35 0.86 0.67 3.86 EXPO (9.01)

[ [

Y 1
2. lunwdvetidi9e lashinsnaaes v-aa AN IAUTUNUVDITZEZHI
] 9 [ 1 4 Y
voe¥39a lumsde¥eod191senda (EPT with EOQ) 1o dadonseas 2 Wian Hu1e9 4
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' 1]
A o =S 9 =1 a v [
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AunusmRnga Nvoyanlalunuideiauaasluasien 3.5
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v ] Y
A15199 3.5 L3ﬁ1ﬂ']iﬂ°'ll,uLN']“L!‘Uf)\ﬁgﬂzﬂNGUfJ\i‘b"NL’Ja'ﬂuﬂ?ﬁﬁ\i‘%f’)ﬂﬂNﬂﬁZﬁﬂﬂLl‘U‘U

. . Ly 22
g Inuuursanalasunlasly Weodidonsay 2 wuan : EXPO (Lambda):

Lambda A9 oAUV URASYDIFUM (TU)

seazrhavestaanalums§atessasznda (W)
SemMsaum MuInUNENMs EOQ (EPT with EOQ)
20% | -15% | -10% 0 +10% | +15% | +20%
Product Al 1.97 2.09 2.22 2.46 271 2.83 2.95
Product A2 2.03 2.16 2.28 2.54 2.79 2.92 3.04
Product A3 2.04 2.17 2.30 2.55 2.81 2.94 3.06
Product A4 2.43 2.58 2.73 3.04 3.34 3.49 3.65
Product A5 2.37 2.52 2.67 2.97 3.26 3.41 3.56
Product A6 2.07 2.20 2.33 2.59 2.85 2.98 3.11
Product A7 2.04 2.17 2.29 2.55 2.80 2.93 3.06
Product A8 6.93 7.36 7.80 8.66 9.53 9.96 | 10.39
Product A9 5.00 5.31 5.63 6.25 6.88 7.19 7.50
Product A10 2.35 2.50 2.65 2.94 3.23 3.38 3.53
Product A1 3.39 3.60 3.82 4.24 4.66 4.88 5.09
Product A12 442 4.69 4.97 5.52 6.07 6.35 6.63
Product A13 6.69 7.11 7.53 8.36 9.20 9.62 10.03
Product A14 2.35 2.50 2.64 2.94 3.23 3.38 3.52
Product A15 3.64 3.87 4.10 455 5.01 5.24 5.47
Product A16 3.32 3.52 3.73 4.15 4.56 4.77 4.97
Product A17 3.28 3.49 3.69 4.10 451 4.72 4.92
Product A18 3.39 3.60 3.82 4.24 4.66 4.88 5.09
Product A19 9.45 10.04 | 1064 | 11.82 | 13.00 | 13.59 | 14.18
Product B1 4.92 5.23 5.54 6.15 6.77 7.07 7.38
Product B2 4.09 434 4.60 5.11 5.62 5.88 6.13
Product B3 8.33 8.85 9.37 1041 | 1145 | 1197 | 12.49
Product B4 4.88 5.19 5.49 6.10 6.71 7.02 7.32
Product B5 4.03 4.28 4.53 5.03 5.54 5.79 6.04
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1 ' 9y
A135199 3.5 1181N1TA NN U UV ITL oL U 9na1 lun1sdiFod19lsendauuy
. . Ly 22
g Inuuursanalasunlasly Weodidonsay 2 wuan : EXPO (Lambda):

Lambda 79 95U URA8Y9FUM (TU) (519)

o, szozihavestaanalumsdaresshalsznia ()
FEMITUM .
MuIUINaNM3 EOQ (EPT with EOQ)
Product B6 3.83 | 407 | 431 | 479 | 527 | 551 | 575
Product B7 6.03 | 640 | 678 | 753 | 829 | 866 | 9.04
Product B8 566 | 602 | 637 | 708 | 779 | 814 | 850
Product C1 784 | 833 | 882 | 980 | 1078 | 1127 | 1176
Product C2 6.59 | 701 | 742 | 824 | 907 | 948 | 9.89
Product C3 720 | 765 | 810 | 901 | 991 | 1036 | 10.81
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Taon151¥50uuun1s3aN U LA (Product inventory Layout, PIL) @285 823d@n 3 35 Ao

[ [
adg A

757N 1 Across-Aisle Develop, 50 2 Diagonal Develop L0&35N 3 Within-Aisle Develop #e

A A dy A o [ < A ~ R o I A Y dy Ao &
ﬂ']ilWiJN'ﬂullleWuV]ﬁ"]ﬁﬁUﬁ]ﬂlﬂ‘U 2 E‘]JLHJU o ETJLL‘UUﬂﬁuﬂ%ﬂlﬂﬂﬁUﬂTWTNWUWi]ﬂlﬂ‘ll
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v Aa 9y . =) a 9 A 1 Y v 1 o dy a Y
ARITUAT (Inventory Time), USusdumnviagelvnvarvigosain ludasoaduai (Lost

a Y
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Product), 31UIUAUAITSUINNITZUIUNT (Work in Process) uaﬁ'aaazmmmmﬂiﬂwu
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Queue) Az AUNUTIY (Total Cost) Favz i1 1d 1A unumstanududr luades@udn
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Twuuumeanaasunas il Weidadoruinsiaz 2 wian : EXPO (Lambda):

Lambda A9 03190 AsURIA UM (T1)

szaEavest1nMAmFteanandesinanluszuy (W)
EMIAUM AMUINN Demand (PT with Demand)
20% | -15% | -10% 0 +10% | +15% | +20%
Product Al 3.08 2.90 2.74 2.46 2.24 2.14 2.05
Product A2 3.17 2.98 2.82 2.54 2.30 2.20 2.11
Product A3 3.19 3.00 2.84 2.55 2.32 2.22 2.13
Product A4 3.80 3.57 3.38 3.04 2.76 2.64 2.53
Product A5 3.71 3.49 3.29 2.97 2.70 2.58 2.47
Product A6 3.24 3.05 2.88 2.59 2.36 2.25 2.16
Product A7 3.19 3.00 2.83 2.55 2.32 2.22 2.12
Product A8 | 10.83 10.19 9.62 8.66 7.87 7.53 7.22
Product A9 7.81 7.35 6.94 6.25 5.68 5.43 521
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4 0o A [ 1 4 o w ¥ [ o

A1519% 3.9 1AINTAUTUIUVDITLHLHIVDIBINA I BAITINDIINA 1V DBLUUVLDAH
v v ) ] 9 Y

Tnuuu@eanaasunas il e da¥arduinsiag 2 wian : EXPO (Lambda):

Lambda 79 8A5198NRASVBITUM (FU) (510)

F22HI9VRIT NIANIMTITednanvdeet Nl uszuY ()

UM IAUM AMUINN Demand (PT with Demand)

-20% -15% -10% 0 +10% +15% +20%
Product A10 3.68 3.46 3.27 2.94 2.67 2.56 2.45
Product A1l 5.30 4.99 4.71 4.24 3.85 3.69 3.53
Product A12 6.90 6.50 6.13 5.52 5.02 4.80 4.60
Product A13 10.45 9.84 9.29 8.36 7.60 7.27 6.97
Product A14 3.67 3.45 3.26 2.94 2.67 2.55 2.45
Product A15 5.69 5.36 5.06 4.55 4.14 3.96 3.80
Product A16 5.18 4.88 4.61 4.15 3.77 3.60 3.45
Product A17 5.13 4.83 4.56 4.10 3.73 3.57 3.42
Product A18 5.30 4.99 4.71 4.24 3.85 3.69 3.53

Product A19 14.77 13.90 13.13 11.82 10.74 10.28 9.85

Product B1 7.69 7.24 6.83 6.15 5.59 5.35 5.13
Product B2 6.39 6.01 5.68 5.11 4.64 4.44 4.26
Product B3 13.02 12.25 11.57 10.41 9.47 9.05 8.68
Product B4 7.63 7.18 6.78 6.10 5.55 5.30 5.08
Product B5 6.29 5.92 5.59 5.03 4.57 4.38 4.19
Product B6 5.99 5.64 5.32 4.79 4.35 4.17 3.99
Product B7 9.42 8.86 8.37 7.53 6.85 6.55 6.28
Product B8 8.85 8.33 7.87 7.08 6.44 6.16 5.90
Product C1 12.25 11.53 10.89 9.80 8.91 8.52 8.17
Product C2 10.30 9.70 9.16 8.24 7.49 7.17 6.87

Product C3 11.26 10.59 10.01 9.01 8.19 7.83 7.50
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(Economic period time base on EOQ, EPT with EOQ) a3 82 H14U8 339130 1U8IA199% 0
91N A1¥1808 (Period time base on demand : PT with Demand) T8z U aUA UYL DONDIN
o 2 Aas v & a 9 v a 9 An A ama .
STUVATIAL 2 NN FIUITMIIANVFUA TUAGITUAT 3 35 A9 I59 1 Across-Aisle Develop
amd amd o 4 4
(AAD), 799 2 Diagonal Develop (DD) tt2Z35N 3 Within-Aisle Develop (WAD) Hioulywun
) v v a A A X o g a Y tg Ao g a Y 1
dmsudany 2 31uny ae gUuvuRM AN UFUMMNTURIAN DY A UAUA Az sTIAN

A v I a Y ' dy Ao g
(Fixed Location Storage) LlﬁggﬂLL‘]J‘]J‘VIETE]\1"1]ﬂLﬂ'iJ’ﬁUﬂ'lIﬂﬂlliJLLﬂﬂWHﬂﬁ]ﬂlﬂﬂﬁ?ﬂﬂi&ﬂ“ﬂﬂlﬁ]\i

a Y

#U1A1 (Random Location Storage) ﬁmagam

A 9 1 A A
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HaANd U519 3.9

mnIInaaoy

X % 2 szpzhavestianaly | szezvhavestasnaiiil

o | Newlwnun | guluw N "N\, . L% .

a1y o e NIIAIATHUAVVINIAND mawmmmﬂmzuu

N13VAUNY N13VAND JEA o v A o
91999910 EOQ (%) 91999910 Demand (%)

1 Fixed AAD EPT with EOQ PT with Demand
2 Fixed AAD EPT with EOQ +10% PT with Demand
3 Fixed AAD EPT with EOQ +15% PT with Demand
4 Fixed AAD EPT with EOQ +20% PT with Demand
5 Fixed AAD EPT with EOQ -10% PT with Demand
6 Fixed AAD EPT with EOQ -15% PT with Demand
7 Fixed AAD EPT with EOQ -20% PT with Demand
8 Fixed AAD EPT with EOQ PT with Demand+10%
9 Fixed AAD EPT with EOQ PT with Demand+15%
10 Fixed AAD EPT with EOQ PT with Demand+20%
11 Fixed AAD EPT with EOQ PT with Demand-10%
12 Fixed AAD EPT with EOQ PT with Demand-15%
13 Fixed AAD EPT with EOQ PT with Demand-20%
14 Fixed DD EPT with EOQ PT with Demand
15 Fixed DD EPT with EOQ +10% PT with Demand
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Ao & szuzihsvessanaly | szozihsvessasnmiia
C o | weulynui | sUuuy by v o o L E .
a1y o o NIIAITUAUVINIDANY mawammﬂmzuv
N1IVAUNY N1IVAUNY v A o v - o
91999910 EOQ (%) 919949910 Demand (34)

16 Fixed DD EPT with EOQ +15% PT with Demand
17 Fixed DD EPT with EOQ +20% PT with Demand
18 Fixed DD EPT with EOQ -10% PT with Demand
19 Fixed DD EPT with EOQ -15% PT with Demand
20 Fixed DD EPT with EOQ -20% PT with Demand
21 Fixed DD EPT with EOQ PT with Demand+10%
22 Fixed DD EPT with EOQ PT with Demand+15%
23 Fixed DD EPT with EOQ PT with Demand+20%
24 Fixed DD EPT with EOQ PT with Demand-10%
25 Fixed DD EPT with EOQ PT with Demand-15%
26 Fixed DD EPT with EOQ PT with Demand-20%
27 Fixed WAD EPT with EOQ PT with Demand
28 Fixed WAD EPT with EOQ +10% PT with Demand
29 Fixed WAD EPT with EOQ +15% PT with Demand
30 Fixed WAD EPT with EOQ +20% PT with Demand
31 Fixed WAD EPT with EOQ -10% PT with Demand
32 Fixed WAD EPT with EOQ -15% PT with Demand
33 Fixed WAD EPT with EOQ -20% PT with Demand
34 Fixed WAD EPT with EOQ PT with Demand+10%
35 Fixed WAD EPT with EOQ PT with Demand+15%
36 Fixed WAD EPT with EOQ PT with Demand+20%
37 Fixed WAD EPT with EOQ PT with Demand-10%
38 Fixed WAD EPT with EOQ PT with Demand-15%
39 Fixed WAD EPT with EOQ PT with Demand-20%
40 Random AAD EPT with EOQ PT with Demand
41 Random AAD EPT with EOQ +10% PT with Demand
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i ow X4 szezvhevestamaly | szezvhevestisnmiia
C o | weulynui | sUuuy oy o . L% .
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MIIUNY | MSIADY | . v - .
91999210 EOQ (W) 91999210 Demand (M)

42 Random AAD EPT with EOQ +15% PT with Demand
43 Random AAD EPT with EOQ +20% PT with Demand
44 Random AAD EPT with EOQ -10% PT with Demand
45 Random AAD EPT with EOQ -15% PT with Demand
46 Random AAD EPT with EOQ -20% PT with Demand
47 Random AAD EPT with EOQ PT with Demand+10%
48 Random AAD EPT with EOQ PT with Demand-+15%
49 Random AAD EPT with EOQ PT with Demand+20%
50 Random AAD EPT with EOQ PT with Demand-10%
51 Random AAD EPT with EOQ PT with Demand-15%
52 Random AAD EPT with EOQ PT with Demand-20%
53 Random DD EPT with EOQ PT with Demand
54 Random DD EPT with EOQ +10% PT with Demand
55 Random DD EPT with EOQ +15% PT with Demand
56 Random DD EPT with EOQ +20% PT with Demand
57 Random DD EPT with EOQ -10% PT with Demand
58 Random DD EPT with EOQ -15% PT with Demand
59 Random DD EPT with EOQ -20% PT with Demand
60 Random DD EPT with EOQ PT with Demand+10%
61 Random DD EPT with EOQ PT with Demand+15%
62 Random DD EPT with EOQ PT with Demand+20%
63 Random DD EPT with EOQ PT with Demand-10%
64 Random DD EPT with EOQ PT with Demand-15%
65 Random DD EPT with EOQ PT with Demand-20%
66 Random WAD EPT with EOQ PT with Demand
67 Random WAD EPT with EOQ +10% PT with Demand
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PR STITMVRINININY | I2ezHIVBIN NN
oL | Newlwwun | guluwy Y m Y o o« DL .
a1y v v = NIAIAFUAVVINIANDY mawawmﬂmzuu
N13ANY N13ANY v - o v A o
919949910 EOQ (IY) 91949910 Demand (3Y)
68 Random WAD EPT with EOQ +15% PT with Demand
69 Random WAD EPT with EOQ +20% PT with Demand
70 Random WAD EPT with EOQ -10% PT with Demand
71 Random WAD EPT with EOQ -15% PT with Demand
72 Random WAD EPT with EOQ -20% PT with Demand
73 Random WAD EPT with EOQ PT with Demand+10%
74 Random WAD EPT with EOQ PT with Demand-+15%
75 Random WAD EPT with EOQ PT with Demand+20%
76 Random WAD EPT with EOQ PT with Demand-10%
77 Random WAD EPT with EOQ PT with Demand-15%
78 Random WAD EPT with EOQ PT with Demand-20%
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Average Inventory Time (Fixed Location Storage)
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4 Fixed DD EPT with EOQ +10% 4,601,415.10
5 Fixed DD EPT with EOQ +15% 6,718,451.47
6 Fixed DD EPT with EOQ +20% 8,229,005.67
7 Fixed WAD EPT with EOQ +10% 4,607,451.05
8 Fixed WAD EPT with EOQ +15% 6,724,638.99
9 Fixed WAD EPT with EOQ +20% 8,290,887.49
10 Random AAD EPT with EOQ +10% 4,602,831.02
11 Random AAD EPT with EOQ +15% 6,702,266.59
12 Random AAD EPT with EOQ +20% 8,275,436.31
13 Random DD EPT with EOQ +10% 4,602,831.02
14 Random DD EPT with EOQ +15% 6,702,266.59
15 Random DD EPT with EOQ +20% 8,275,436.31
16 Random WAD EPT with EOQ +10% 4,602,831.02
17 Random WAD EPT with EOQ +15% 6,702,266.59
18 Random WAD EPT with EOQ +20% 8,275,436.31
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41.6  MIUAUMISHINTZUIUMS (Work in Process)

Tuz17 4.9 naasmsSoufeuduvessududiszninnszuiumsu

[ v v I A Y v

a v a A - A v A do g
AANTUANT 3 qﬁjﬂll‘]J‘]J IﬂElllN'E]uhl“UWumﬁ’l‘ﬂ51”]@lﬂllﬁuﬂHl']J']Ji]ﬂlﬂﬂﬁuﬂ'l@]'ljJW‘L!‘Vﬁ]ﬂlﬂ'ﬂel]@Q

Fusuaazdszian nu31ITn5IARIFUAMDUN 1 Across-Aisle Develop (Fixed Location

=

1 v Y
Storage) N 1MIUAUMITHINATTUIUNMITosN A Taeh srerriavesrianarlumsdese

q

a Ao a

98191321189 (EPT with EOQ) 1989910 EOQ 5¢AUYnA U8 1uIuaduMsenIenssuiums
Y a I A )=} v as @ v Aa Y A a I
MR 68.55 Wan Aau 0.76% oy nuITATIAASIdUAMDUN 2 tazAally 2.21%

v A Y

1 ' H v Y
oMU UITATIANGITUA VDN 3 BazNTToTHIVDIFIIAUNNUY 20% 81999910
EOQ 5¢auUNA WuUI1ITNI59AASITUA MV UN 3 Within-Aisle Develop (Fixed Location
o a 1 { [ a I
Storage) T IMIUAUMTEHININTZVIUMSHOENGAADIMIAY 31.38 wian Aailu 2.59%
A =} v Aad [ v A Y A a I A = v Aad [ v A Y
WoMeUAUITNMIIANAITUA VLN 1 uazAaily 0.20% WoMeuAuITN1TIAAAITUA

A
Hyun 2

Work in process (Fixed Location Storage)

800.00
700.00
600.00
500.00
400.00
300.00
200.00
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0.00

Number of work in process

T

PEESS S 44004

Y
“

EPT with EPT wit] EPT with EPT with EPT with EPT with EPT with

EOQ-20% EOQ-15%  EOQ-10% EOQ 0%  EOQ+10% EOQ+15% EOQ+20%

1. Across 688.28 504.99 342.95 68.55 34.44 32.47 32.20
2. Diagonal 688.48 504.92 342.90 69.08 33.69 31.74 31.45
B 3. Within 689.10 505.40 343.34 70.10 33.72 31.63 31.38
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ﬂEJlIN’f)l!"lsUWLl‘ﬂﬁ”l‘WﬁJﬁ]mﬂ‘]JﬁLlﬂ"lmJiJﬁ]ﬂlﬂﬂﬁl&ﬂWﬂﬂJWU‘ﬂ ANVUDITUA

uaazlsznn
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o v Aa Y =

9 E4 H [
NIUFIND I ITN1TIAATIFUAMUVNA 1 Across-Aisle Develop Nitdau Iy

A o v v I A Y <3

4 ;4 v
ﬁu T;T'l‘l’iﬁ‘U%ﬂlﬂ‘U’duﬂ'IL!‘U“]JUhJL!EIﬂﬁuﬁﬁ]ﬂLﬂUWmﬂizm‘ﬂﬂlﬂﬂﬁu%’] (Random Location

o a 1 1 o v Aa 4 v
Storage) ﬁ%1u3uauﬁ}1'§$ﬂ')1\1ﬂigcﬂﬁuﬂ’liﬁlﬂﬂﬂ'ﬂﬂ'ﬁﬂﬂﬂaQﬁuﬁ}'lllﬂﬂﬁﬁﬂullﬂlﬂ'ﬁﬁ]ﬂlﬂﬂ
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k4 v 1 ' 9
AMUNUNVDITUA ALY TN (Fixed Location Storage) tHD5282119U09¥ 190 RN

Y a

v v Y
$1999910 EOQ 52A1YUndA TasNTzes1i1aveddananiuiy 10% 81999910 EOQ sehvilna

o a 1 T W a 3 { 1 1
ﬁ%11!’31!?(1!?9]}']5314’N\‘]ﬂiﬂl]')llfﬂﬁl‘ﬂTﬂ‘U 32.99 wian aatlu 4.38% N52LHNVDIFINIAT
Y

N 15% 91999910 EOQ 52A1UAA NI uIuaUMILHINanIsuIumMsmiIny 30.82 Wian
a I ~ 1 1 A 49! 9 a Y] a A o
AU 5.34% 1ATNITIZHIVDITIIAUNUUU 20% 81999910 EOQ 5avnd W mau
a 1 [ % a Id 4 v A o v Aa
FUATLHINNTZUIUMTINNY 30.67 Wian aaily 4.98% Ui uITasIandaa i

HUUN 1 Across-Aisle Develop (Fixed Location Storage) ﬁﬂg 17 4.10

Work in process (Random Location Storage)
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700.00
600.00
500.00
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300.00
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Number of work in process

ot tb60664

EE

EPT with EPT with EPT with EPT with EPT with EPT with EPT with

EOQ-20%  EOQ-15%  EOQ-10% EOQ 0%  EOQ+10% EOQ+15% EOQ+20%

1. Across 689.14 505.52 343.39 70.80 32.99 30.82 30.67
2. Diagonal 689.14 505.52 343.39 70.80 32.99 30.82 30.67
M 3. Within 689.14 505.52 343.39 70.80 32.99 30.82 30.67

~ =1 Y] o A 9 1 v Aa k)
51N 4.10 ﬂ'ﬁﬁ_ﬁfJ‘]JlfVlfJ‘]_lﬂuﬂlﬂﬂﬂ’]u?u@’fﬂﬂ]igﬁ'J']Qﬂﬁgﬂ'JUﬂ'ﬁﬁll‘lﬂﬁQﬁUﬂT 3 qﬁjﬂ!L‘U‘U
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A dy ~ a 9 [ Ay Ao &
IﬂEJ?JNE]ullsUWu1/]ﬁTVi5U%ﬂlﬂﬂﬁuﬂ’]uﬂﬂ1ﬂuﬂﬂwu‘ﬂ%ﬂlﬂﬂ@nﬂﬂiglﬂ‘w‘uﬂﬂ

aum

417  AuUNUMIIHUSNE (Holding Cost)

a d o a 1 . v o
mﬂmmmiwwmuauﬁuﬁjﬁz‘ﬂawﬂizuaumi (Work in Process) :ﬁ U

[

P AN Y A v 2 o . a v 3 A~ <
slli’)ﬁsljﬁﬂ]lﬂllﬁ/\linim"Iﬁu‘iquﬂ1ilﬂﬂ3ﬂ’191(HoldlngCOSt)m@ﬂﬁuﬂWﬂﬂﬁNﬂﬂNﬂWiﬂﬂLﬂﬂ
a Y
f

A 1 ] v & Aa Y a P 1 Aa Y o < a I ]
m@ﬂiuGHENﬁ]mﬂ‘uﬁimmazﬁuﬂmﬂgiumi@m”ﬁ]mﬂu Iﬂﬂﬂﬂlﬂuy)aﬂﬁl 5% UBDN
Y

1A 1 Ao g ' v Aa Y VA dy A o v v I A Y
y)amﬁumumazﬂwmwVﬁlmﬂuagcluﬂmﬁumwum Nf’)ull‘ﬂwu‘ﬂﬁ']ﬁ'i‘]Ji]ﬂLﬂ‘]JﬁUﬂTLL‘]JU

] dgi’ Ao a 9y . an v I A Y
"l,llLLEJﬂ‘W‘Ll‘i/lﬁ]ﬂlﬂ']J@”l?J']Ji%LﬂV]ﬂl@QﬁUﬂ”l (Random Location Storage) UDII5N1TIANUTUA

v
s o

H 1 S o { ] J @ { 1o
14 3 3wy Idmdugumainuinui binenaeiu waglimdngaminy 61,518.88 1m
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o S o . @ 1 1 a
ﬂ']iﬂ']l!')ﬂ!ﬁﬂ‘l’]“ﬂ”lﬁlﬂﬂﬁﬂ‘ﬂ”l (Holding Cost) 17398139151 ﬁl‘lﬁj'l Product Type

AdAo & o a 9

=\ = d‘ 1w = a Yy 9 an Y d'
A usimnedanmasminy 3,327.91 YN ATUNIAUNUTUAIAIYITNITIAAAITUADUN 1

. 4 4 4 v @ A . . ! :
Across-Aisle Develop (304 TUfuANTIANVFUA VY Fixed Location Storage N5z8LH19UD4

1 o zi’ 1 o . Y a o a A v I
‘I)"J\H'Ja'laluﬂ13ﬁ\1°lff)f)ﬂ'l\11]3$‘ﬂﬂﬂ (EPT with EOQ) 81994910 EOQ szaulna Un1svany

a ) o & Y

§ 1 S o a a
FuARaY 504.32 Wanaoll muuﬂunumﬁmmﬂymuﬁﬁ Product Type A NN 5% UDY

] v Aa

yasausinloglunde@uaundominy (3,327.91x504.32)x 5% A1 83,917.23 U0 1ag

U

4 o a d Y S o a Y
Lﬁ@ﬂ1ﬂ1i'§&ﬂ§1$1’i@uﬂuﬂ'l'i!ﬂ“]_ITU‘]sl1"]]'0\‘1 g UM Product Type A, Product Type B 1481¢ Product

q

Ado & a Yy 9 an @ v a 9 A . A
TypeCGl‘uﬂ‘im‘i/lfﬂmﬂ‘uﬁuﬂm’JfJ’Jﬁﬂﬁimﬂmﬁumu‘U‘Uﬂ 1 Across-Aisle Develop N’aulleu

' ' P
Fixed Location Storage 1528211 19%09%393a11un15d9%00819U52vda (EPT with EOQ)
9 a o a < o [ %
19939110 EOQ imuﬂﬂmz"lﬁ’wmmmmﬁ’unumimummmmu 137,621.75 U1N

£ 3 o o 7 A o {
Iﬂﬂﬁunuﬂﬁlﬂﬂiﬂ’]ﬂﬁl@ﬂﬂﬁiﬂﬁENT;T’L]1uﬂ1§m‘1/]ﬂﬂﬁmﬂﬂuﬁﬂﬂu@ﬁk‘lﬁ 4.2

1 a 4 =]
A1519N 4.2 ﬂ"l'i')!ﬂﬁ1$ﬂ$s?l)u°l/!uﬂ'lﬁlﬂﬂiﬂy'] (Holding Cost)

§dy | Sowluitudi | sy | szezvhevestanalumsdate | dunumsiivgam
Msday | mIdady | eeeilszvidia (EPT with EOQ) (LIN)

1 Fixed AAD EPT with EOQ 137,621.75
2 Fixed AAD EPT with EOQ +10% 69,224.97

3 Fixed AAD EPT with EOQ +15% 65,257.41

4 Fixed AAD EPT with EOQ +20% 64,695.68

5 Fixed AAD EPT with EOQ -10% 685,029.35
6 Fixed AAD EPT with EOQ -15% 1,008,260.90
7 Fixed AAD EPT with EOQ -20% 1,373,939.89
8 Fixed DD EPT with EOQ 138,683.66
9 Fixed DD EPT with EOQ +10% 67,757.06
10 Fixed DD EPT with EOQ +15% 63,838.45
11 Fixed DD EPT with EOQ +20% 63,226.98
12 Fixed DD EPT with EOQ -10% 684,926.88
13 Fixed DD EPT with EOQ -15% 1,008,142.38
14 Fixed DD EPT with EOQ -20% 1,374,346.60
15 Fixed WAD EPT with EOQ 140,939.68




A a s Y S o . 1
A1TNN 4.2 MITAATISHAUNUNTINVINYI (Holding Cost) (¢19)
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ety | ol siuuy szazhevestaanalumsdate AuNUMIHUIIN
My | mIdady | eehailszvidia (EPT with EOQ) (LIN)

16 Fixed WAD EPT with EOQ +10% 68,015.08
17 Fixed WAD EPT with EOQ +15% 63,817.99
18 Fixed WAD EPT with EOQ +20% 63,289.54
19 Fixed WAD EPT with EOQ -10% 686,030.86
20 Fixed WAD EPT with EOQ -15% 1,009,311.39
21 Fixed WAD EPT with EOQ -20% 1,375,809.05
22 Random AAD EPT with EOQ 142,037.56
23 Random AAD EPT with EOQ +10% 66,205.47
24 Random AAD EPT with EOQ +15% 61,833.25
25 Random AAD EPT with EOQ +20% 61,518.88
26 Random AAD EPT with EOQ -10% 685,844.27
27 Random AAD EPT with EOQ -15% 1,009,203.45
28 Random AAD EPT with EOQ -20% 1,375,561.57
29 Random DD EPT with EOQ 142,037.56
30 Random DD EPT with EOQ +10% 66,205.47
31 Random DD EPT with EOQ +15% 61,833.25
32 Random DD EPT with EOQ +20% 61,518.88
33 Random DD EPT with EOQ -10% 685,844.27
34 Random DD EPT with EOQ -15% 1,009,203.45
35 Random DD EPT with EOQ -20% 1,375,561.57
36 Random WAD EPT with EOQ 142,037.56
37 Random WAD EPT with EOQ +10% 66,205.47
38 Random WAD EPT with EOQ +15% 61,833.25
39 Random WAD EPT with EOQ +20% 61,518.88
40 Random WAD EPT with EOQ -10% 685,844.27
41 Random WAD EPT with EOQ -15% 1,009,203.45
42 Random WAD EPT with EOQ -20% 1,375,561.57
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d v v
41.8 3Zewazessovszluviveamsl¥wuidaiy (% Utilization)

Utilization (Fixed Location Storage)
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EPT with EPT with EPT with EPT with

>0000001
*0000001

EPT with

EOQ-20% EOQ-15% EOQ-10%  EOQ0%  EOQ+10% EOQ+15% E0Q+20%
1. Across 99.99% 99.99% 99.99% 99.61% 47.75% 45.02% 45.05%
2. Diagonal ~ 99.99% 99.99% 99.99% 99.61% 47.75% 45.02% 45.05%

B 3. Within 99.99% 99.99% 99.99% 99.61% 47.75% 45.02% 45.05%
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Utilization (Random Location Storage)
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EOQ-20% EOQ-15% EOQ-10% EOQ0%  EOQ+10% EOQ+15% EO0Q+20%
1. Across 99.99% 99.99% 99.99% 99.61% 47.75% 45.02% 45.05%
2. Diagonal  99.99% 99.99% 99.99% 99.61% 47.75% 45.02% 45.05%

B 3. Within 99.99% 99.99% 99.99% 99.61% 47.75% 45.02% 45.05%
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4.1.9 ﬁunuﬁuﬁ'ﬁm%’ﬁmﬁu (Cost of Product in queue)
Y
49

a v Y o g . ao A =
UNUAUATOLUI9ALND (Cost of Product in Queue) Tuarudtetivuiens
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v a 9!21.: 9 a 9
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mimmiimmiﬁumﬁagiumﬁmﬂﬁu WU’JW’J%ﬂWﬁ%ﬂﬂﬁﬂﬁuﬂ'WN RETSIN lemﬂumu’dum
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Y o <3 A 1 1 o A = = 1 A tg ~ . .
5o 9NN uana1enutazilonSeueusevitadeu lyWuAuUY Fixed Location
I ] k2
Storage 118 Random Location Storage W11 N3z 82119909 9a1 lumsdadendralsemda
] 9 v
(EPT with EOQ) anad 10% 61994910 EOQ 52AUUnd 190w 1y AUV Y Fixed Location
= a Y Y o <3 1w a I A = o A

Storage HAUNUAUMTOTAUNVININY 45,744.32 U ATy 0.09% ofsunutou Ty
9 v

WUNUDY Random Location Storage

3 a v s . % ] 1
MIFIUIUAUNUAUAITOIN1TAAY (Cost of Product in queue) AI0H1UFU

'
R ]

UM Product Type A 31MVIUAARASNIAY 3,327.91 V1N NIANTANVFUAAIITAITIA

v A { 4 ¥ 1 [ <3 a
ASITUAMUVN 1 Across-Aisle Develop 1904 Ty uNN15TANVFUA MUY Fixed Location

H ] 4
Storage N5z oz 19veIRana lun1TFe¥ 00819158 MEa (EPT with EOQ) 81489310 EOQ

aaa Y A lalua Y v o & 9

5$ﬁll'llﬂ§5] UauUnIN g ﬂ'Jﬁ'E)L"U'Ii]ﬂ!ﬂ’ULﬂ?’IEJ 275.16 WilaN AU U munumifﬁ“ﬂmiﬁuﬁﬁ
) Yy A v a

4 v I A 1 { ] A 1w
Product Type A Lﬁﬁ)i’é)L"lT1i]ﬂLﬂ“lJﬂ@%1ﬂ 5% 611’e'm%lamﬁuﬂmmgiuﬂmﬁuﬁﬁmaamm‘u

(3,327.91x257.16) x 5% 11111 45,785.38 1M Taodunuaumsedvatiy (Cost of Product in

o t4 A o {
Queue) "IJ’E'NﬂTﬁi]Tﬁf)Qﬁﬂ']uﬂﬁmﬂﬂﬂim@\illﬁﬂ\ﬂu@ﬁN‘ﬁ 43

H a 4 a v
A15190 4.3 MINATIEHAUNUAUMIBNIANY (Cost of Product in Queue)

q

a1y | Sowluiiudl | iy | szezvhavestrnatlumsdate | Aunududisedn
MmNy | Msdauiu | eealseda (EPT with EOQ) ANV (VIN)
1 Fixed AAD EPT with EOQ -10% 45,744.32
2 Fixed AAD EPT with EOQ -15% 72,681.15
3 Fixed AAD EPT with EOQ -20% 103,065.34
4 Fixed DD EPT with EOQ -10% 45,744.32
5 Fixed DD EPT with EOQ -15% 72,681.15
6 Fixed DD EPT with EOQ -20% 103,065.34
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A a <Y a 9 Y v & . )
AT NN 4.3 NTAATIEUAUNUAUNITOVIIAND (Cost of Product in Queue) (919)

didfy | dewluituil | iy | szezdhavestranalumsdede | dumududiserth
Msdady | msdany | eehalsevidia (EPT with EOQ) ANV (U IN)
7 Fixed WAD EPT with EOQ -10% 45,744.32
8 Fixed WAD EPT with EOQ -15% 72,681.15
9 Fixed WAD EPT with EOQ -20% 103,065.34
10 | Random AAD EPT with EOQ -10% 45,785.38
11 Random AAD EPT with EOQ -15% 72,749.77
12 Random AAD EPT with EOQ -20% 103,161.87
13 Random DD EPT with EOQ -10% 45,785.38
14 | Random DD EPT with EOQ -15% 72,749.77
15 Random DD EPT with EOQ -20% 103,161.87
16 Random WAD EPT with EOQ -10% 45,785.38
17 Random WAD EPT with EOQ -15% 72,749.77
18 Random WAD EPT with EOQ -20% 103,161.87

4.1.10 AUNU3IN (Total Cost)

Y A
AUNUIIM (Total Cost) 1M ITB UMWDY HATINVDI AUNUFOIWALTUMS

a Y v a Y

< @
YudroFuA luAdIdUA (Cost for Transportation), AUNUNITNVTAY (Holding Cost), AUNU
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FUAINVIATI (Shortage Cost) uamunuﬁuﬁ’ﬁm%’mmﬂu (Cost of Product in queue) WU
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ABMstanas@uauuN 1 Across-Aisle Develop 1o u luundmsusamudud iy
v I A { {o g a ' o
anuausanundanuuesdudaazlszinn (Fixed Location Storage) THAUNUTINAN
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Nga oszozevesrianarlumsdisoodiasznda (EPT with EOQ) 81984910 EOQ
aay Y a I A = v Aag o v Aa k)
s2AUUnA TAUNUTINNINY 151,347.46 UM Ailu 1.29% WeieuiuITnistandsaum
A a I A = v Aax o v A Y a o A
nuud 2 nazaailu 3.86% Weeuiuitnissandsdudwuui 3 dwaacluaisned 4.4,

JUM 4.13 uazgin 4.14

Y
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8,000,000
7,000,000
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000

0

Cost (Baht)

B4 1. Across
2. Diagonal

B 3. Within

Total Case (Fixed Location Storage)

HZB mzm
EPT with EPT with
EOQ-20% EOQ-15%
1,489,607.46  1,092,817.85
1,490,557.96  1,092,398.72
1,493,276.31 1,094,664.06

290778 |
EPT with

EOQ-10%
742,711.75
742,505.86

744,442.78

EPT with

EPT with

EPT with EPT with

EOQ 0% EOQ+10% EOQ+15% EOQ+20%
151,34746  4,671,760.09  6,786,892.30 = 8,331,250.33
153,323.77  4,676,496.55  6,789,152.71  8,298,614.39
157,427.85  4,682,927.14  6,795,202.89  8,360,520.72
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Total Case (Random Location Storage)
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1,000,000 24
. B8 mzE som . HUE _
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1 Fixed AAD EPT with EOQ 151,347.46
2 Fixed AAD EPT with EOQ +10% 4,671,760.09
3 Fixed AAD EPT with EOQ +15% 6,786,892.30
4 Fixed AAD EPT with EOQ +20% 8,331,250.33
5 Fixed AAD EPT with EOQ -10% 742,711.75
6 Fixed AAD EPT with EOQ -15% 1,092,817.85
7 Fixed AAD EPT with EOQ -20% 1,489,607.46
8 Fixed DD EPT with EOQ 153,323.77
9 Fixed DD EPT with EOQ +10% 4,676,496.55
10 Fixed DD EPT with EOQ +15% 6,789,152.71
11 Fixed DD EPT with EOQ +20% 8,298,614.39
12 Fixed DD EPT with EOQ -10% 742,505.86
13 Fixed DD EPT with EOQ -15% 1,092,398.72
14 Fixed DD EPT with EOQ -20% 1,490,557.96
15 Fixed WAD EPT with EOQ 157,427.85
16 Fixed WAD EPT with EOQ +10% 4,682,927.14
17 Fixed WAD EPT with EOQ +15% 6,795,202.89
18 Fixed WAD EPT with EOQ +20% 8,360,520.72
19 Fixed WAD EPT with EOQ -10% 744,442.78
20 Fixed WAD EPT with EOQ -15% 1,094,664.06
21 Fixed WAD EPT with EOQ -20% 1,493,276.31
22 Random AAD EPT with EOQ 159,673.82
23 Random AAD EPT with EOQ +10% 4,675,218.78
24 | Random AAD EPT with EOQ +15% 6,769,426.76
25 Random AAD EPT with EOQ +20% 8,342,046.98
26 Random AAD EPT with EOQ -10% 744,409.12
27 Random AAD EPT with EOQ -15% 1,094,631.74
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