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Travel Time Models for Automated Storage/Retrieval
Systems with Rocks of Different Size
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efficient in current environment.

Abstract

In general, Automated Storage/Retrieval Systems (AS/RS) have rocks of equal
size. But higher utilization of warehouse storoge con be achieved by using
AS/RS with racks of different size. Therefore those systems are adequate and
In this paper, travel time models are
developed for AS/RS with racks of different size under randomized storage in
each zone. Each zone has its own rack size. In order to confirm the proposed
travel time models, some numericol examples are given.
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1 2! 120 | 2mx25 | 158 | 1.60 | 1.04 1 2| 120 | 2mx5 | 192 | 1.93 | 0.86
L] 70 | 1mx70 | 073 075 | 257 , L1 110 [1mxt10) 121 | 123 | 168
” 2| 120 |2mxa5 | 142 143 117 o | 2] 120 [2mxss | 130 | 138 | 176
1| 50 | tmx50 ] 062 | 0.64 | 3.60 11 10 | 1mx10 | 090 | 0.93 | 3.45
3! 120 | 2mx10 | 1.83 | 1.85 | 0.90 31 120 | 2mx2 197 | 1.98 | 0.84
1 2| 100 [1.5mx20| 1.42 [ 1.43 | 0.87 1 21 116 |1.5mx4|1.88 | 1.90 | 066
1| 70 [1mx70 | 073 {075 | 257 11 110 [1mx110|121 | 123 | 168
3l 120 | 2mx20 | 1.67 | 1.68 | 0.99 3| 120 | 2mx5 [ 192 [ 1.93 | 686
2 132! 80 [15mx20|1.08 |1.10] 1.19 2 [3]2] 110 |1.5mx70| 123 | 125|178
1| 50 | 1mx50 | 0.62 | 0.64 | 3.60 1| 5| 1mx5 | 090|093 | 352
3| 120 | 2mx35 | 1.42 | 143} 1.17 3| 120 | 2mx10 [ 183 [ 1.85 | 0.95
3 2| 50 [1.5mx20| 0.68 | 0.70 | 3.02 3 2| 100 [1.5mx60| 119 [ 121 | 1.87
1| 20 | tmx20 | 052 {0.55 | 5.34 1| 10 | 1mx10 | 090 | 0.93 | 3.45
4| 120 |25mx6|1.88 |1.90] 1.10 4| 120 |25mx2 | 196|198 | 1.05
051 | {3| 105 |2mx13 | 153 155|108 (09| | 13| 115 | 2mx1 | 190 | 192 087
2| 79 |1.5mx30| 124 [1.25 | 1.00 2| 113 [15mx2 | 1.86 | 1.87 | 0.67
1| 70 {1mx70 | 0.73 | 075 | 257 11 110 |1mx110| 121 | 123 | 1.68
4| 120 [25mx8|18311.85]1.12 4| 120 [25mx2|1.96 | 1.98 | 1.05
) 30100 |2mx15 | 1.42 [1.43] 1.16 o | 8] 115 | amx2 | 188|190 | 088
2| 70 1.5mx30| 0.84 | 0.85 | 2.02 2| 111 [1.5mx60| 129 | 131 | 157
(L1 25| 1mx25 | 053 | 056 | 507 Ak 21 { imx21 | 091 | 094 | 329
4| 120 [25mx20] 1.58 | 1.60 | 1.30 41120 [25mxal192 194 | 1.08
s 3| 70 | 2mx10 {100 | 1.02 | 1.69 . 3| 110 | 2mx25 | 147 | 1.49 | 1.35
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