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Abstract:Abstract:Abstract:Abstract: The delivery center is a facility for making shipment for customers directly or undirectly. A material 
flow network design problem for the delivery centers is that of determining the number of product flows, storage 
size, kind and amount of devices. It was usually solved through simulation-based approaches or ad-hoc 
methodologies. These approaches were taken because of many complicated conditions are accompanied by the 
problem, such as lead time of the products and variation of them. In this study, an algorithm is proposed in 
consideration of these conditions. It is examined in this study for a design that involves the formulation of 
material flow into the shape of mixed integer problems. Effectiveness of the proposed algorithm is shown by 
using the data in a real factory. 
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Fig. 1 Material flow in the delivery center 
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Fig. 2 Material flow model 

 
Fig. 3 Relationship between lead time and order cycle 



�� �������	
��
 

Vol.5, No.5, 27/34 (2006) 

29 

9 O? @>¹ºU�
 Aá OJû ~X �Oe}}5E¼ ½¾¿ þ ^PQR STUL>kltü ~vU wTxy>aÿ A»Ne gkl�MC��|Aõ�NstA �E gMC���� �>kl|Aõ �NstA�~D��Oe}}5Nö�>? @m�Íkltüa rî^vU wTxyA¢N Oé> ~N Oe}9VE�Ø>klVJK�^  r  r^a 89 OmEPQR STU5VEdOÍ��>kl A¨ ~q�û� D��O}~AòNN Oe ßW5�� D:¹ºU5VE�U��� 5>MC A	� D��Oe}9V
�I2©? @4åæHR�K DIN�? @A^ n�� OÌC ^� ]O¹ºU A¡Ù¸K D: é>5djEZ[\5V�U�MC>�AX �:·¸ Évöy¬­ A£a Óe¨:? @÷ø� S
� r>BCVE�`
Va�>?@A u��� �� ò ^�]O g|C r�

 (inventory days)
|^¤�N OzÍ�>tü5]^÷øN O¦� Aú�N Oe 

3. 3. 3. 3. ��������� � ��������� � � ��������� � � ��������� � � ��������� ////!"!"!"!"     ìÚ5>Jû Aü �^d:n�� ��¶y^aN O�h>��>#$ A¡Ù¸KN Oe 	 klma 89�� r�Ø^MCN O¨5>stÑ uí îïð% > �z>¹ºU ~EMCm&�n�� r� �>klma 89 O¨5>stÑ uí îïð % > �z>¹ºUV'aOeìm >stÑ5VÍ( ^MCm£�9E�m >stÑ^VMC ^) ������IÌC�*4ma 89 Oeô²
Tlead

uvU wTxyzV �>+ ,-.
Torder /012345 6789: ;<= >?@A

 B C DEFG9HIJ 9KL MN OPQR MSR ;T UAVD W=X O9HIJ YZ[\K]C D< A ^_`DabcFde]C D< B ^_`D abf Â _`MNOFC D<gh@ UiIYjeUAA ^_`DEkl9HI<me nXoFpq9iI W1, W2
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(a) The flow in term I 

 
(b) The flow in term//// 

Fig. 4 The proposed flow model for A-rank products 
 

Fig. 5 The proposed flow model for B-rank products 
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5.2 ÇÈ ÉÊËÌÍÎÏ ÐÑÒ ÓÔÕÖ×
    

Table 2 Input parameters 

inventory days (day) 3 

order cycle (day) 1 

unit price of L1 ØYENÙ  10,000,000 

unit price of L2 ØYENÙ  30,000,000 

unit price of LW1 ØYENÙ  10,000,000 

unit price of LW2 ØYENÙ  3,000,000 

unit price of W1 ØYENÙ  1,000 

unit price of W2 ØYENÙ  500 
throughput capacity of L1 Øunit Úday/caseÙEL1 

1/1600 

throughput capacity of L2 Øunit Úday/caseÙEL2 
1/4000 

throughput capacity ofÛÜ 1 Øunit Úday/palletÙELW1 
1/560 

throughput capacity of LW2 Øunit Úday/caseÙELW2 
1/960 

Table 1 Input value of real data 

 Ý-rank products Þ-rank products 

Total number of 
products [cases] 

3632 1987 

Number of columns 
[columns] 

252 32 

Remaining cases 
[cases] 

1620 1758 

Number of deliveries 537 976 
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Fig.7 Single-flow network model 

 
(a)Amount of stock in W2 

 

(b)The number of units in LW2 

 
(c)The number of L1 and L2 

 
(d)Total cost 

Fig. 6 Design results with variety of lead time 
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