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ARTICLE INFO ABSTRACT
Article history: The functional role of warehouses in modern industry is changing from an
Received 6  April 2014 established concept of storage to a concept of circulation. The target of this study
Revised 18 July 2014 is to improve the stacker crane's efficiency for the internal operations of the
Accepted 6 September 2014 Automated Storage and Retrieval System (AS/RS). Eight operating schemes are
proposed under the combination of three conditions, namely, the storing method,
Keywords: the layout type, and the sequence of command execution. The moving distance of
AS/'RS' ‘ the stacker crane is calculated using the same gateway data through a simulation
Optimization based on a C# program. The optimal operating scheme is proposed based on the
Warehouse analyzed simulation results. In conclusion, the combination of conditions of
IN/OUT data random storage, two-way type warehouse, and dual command execution elicits

optimum results in travel efficiency for the stacker crane.
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Table 1 Order sheet for IN/JOUT
A B C D E
order 1 140 120
order 2 150
order 3 0 30 120
order 4 130 015 110
order 5 120 015 120
order 6 0 30 0 20
order 7 0O 30 O 10
order 8 0 20 o015 120
order 9 140 O 10
order 10 120
order 11 120 0 25 110
order 12 120
order 13 0O 40
order 14 0O 20
order 15 130 0O 20 120

where, I: IN, O: OUT
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Fig. 2 Location of IN/OUT for two layout types
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Table 2 Inventory flow according to IN/OUT data

o order| 2 3 4 5 6 7 8 9o |10 | 11| 12| 13 ] 14 | 15 | max
A 40 10 | 40 | 60 | 30 10 30 | 50 10 40 | 60
B 0 | 50 35 | 20 5 | 45 20 0 50
C 20 0 20 0o | 20
D 20 40 10 0 20 40 | 40
E 10 0 10 10
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Table 3 Ratio of activity/space for items
item . max. actnflty acthlty./space rank
mventory ratio ratio

A 60 40% 0.66 2

B 50 25% 0.5 3

C 20 14% 0.7 1

D 40 17% 0.425 4

E 10 4% 0.4 5
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Where, START w/ [input data] & [volume], STOP w/ obtained [T]
& [PL], T = travel, PL = present location, IL = IN location,
OL = OUT location, MTES = min. travel empty space,
MRIL = min. route item location

Fig. 3 Program algorithm
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Table 4 Simulation results
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