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This paper is to analyze the picking lead time for picking batch size in a warehouse system and to get minimum picking

batch size that is the warehouse system feasible. The warchouse system consists of aisles and racks, which two racks face each
other through aisle. The products are picked from the storage locations by batch size. The probability that items are picked
in the each row of the rack in the aisle for order picking activity is derived. The picking lead time for picking batch size is
the time passed from the first picking location to arrival at starting location in aisle picking all items included in a batch size.
The picking lead time for picking batch size in an aisle is analyzed. The picking lead time for picking batch size in the whole

warchouse system is obtained. The warchouse system is feasible if all items that customers order are picked from the storage

locations for same period. The picking batch size that is the warehouse system feasible is obtained. The problem is analyzed,

a solution procedure is developed, and a numerical example is shown to explain the problem.
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<Table 1> Product Type Assigned in Aisle
aisle Product type
1 25911 14 18 19 22 27 29
2 1471013 16 21 23 26 28
3 368 121517 20 24 25 30
<Table 2> Demand Rate of Product Type
Type | Demand rate | Type | Demand rate | Type | Demand rate
1 0.054 11 0.042 21 0.026
2 0.053 12 0.039 22 0.026
3 0.053 13 0.037 23 0.022
4 0.051 14 0.034 24 0.021
5 0.050 15 0.034 25 0.019
6 0.049 16 0.032 26 0.018
7 0.047 17 0.030 27 0.015
8 0.046 18 0.030 28 0.013
9 0.044 19 0.027 29 0.010
10 0.044 20 0.027 30 0.007
529 7 o)A AT AW FES 4 ()& 48
sho] AFATE o= AlFY] BSR4, AEe] A
I FQHE 55 gkl FalXt) <Table 3> o]
sk Ao g Gk Ao JMHetal, T2 Hi9A 4
AN AFel EE FES doJHoRE Fofl A5 et

<Table 3> Picking Probability of the Product at Row in Aisle

Aisle 1 Aisle 2 Aisle 3
Row | Probability | Row | Probability | Row | Probability
1 0.15 1 0.18 1 0.16
2 0.14 2 0.16 2 0.15
3 0.12 3 0.14 3 0.14
4 0.11 4 0.11 4 0.12
5 0.10 5 0.09 5 0.10
6 0.10 6 0.08 6 0.09
7 0.09 7 0.07 7 0.08
8 0.08 8 0.06 8 0.06
9 0.06 9 0.06 9 0.05
10 0.05 10 0.05 10 0.05
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<Table 4> Average Picking Lead Time for Batch Size Picking
for Each Sisle

Batch size, Picking lead time(minute), 7;(n,)
Ty k=1 k=2 k=3
1 0.714 0.680 0.689
2 1.120 1.085 1.091
3 1.456 1.425 1.427
4 1.760 1.735 1.734
5 2.048 2.027 2.025
6 2.326 2.309 2.306
7 2.598 2.584 2.580
8 2.866 2.854 2.849
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<Table 5> Average Picking Lead Time in Each Aisle for Batch
Size Picking for Warehouse System

Batch size, Picking lead time(minute), 77 (n)
ny, k=1 k=2 k=3
1 0.236 0.234 0.224
2 0.439 0.435 0.418
3 0.616 0.613 0.588
4 0.775 0.772 0.742
5 0.919 0.918 0.883
6 1.052 1.054 1.013
7 1.177 1.181 1.136
8 1.295 1.303 1.252
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<Table 6> Value of (77, (n) + BT, (n)]

0. 9 X 60
200
Batch size, 09560 | TTi(n) + BT (n)]

ny,

k=1 k=2 k=3
1 1.444 1.415 1.359
2 2.637 2.589 2.493
3 3.648 3.581 3.456
4 4515 4.444 4293
5 5.278 5.207 5.033
6 5.596 5.896 5.700
7 6.574 6.522 6.304
8 7.141 7.100 6.867
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