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Elevated Cryogenic Storage Location and Size Optimization Based on Operational
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ABSTRACT: The work aims to reduce the carbon emission of operation in elevated cryogenic storage and establish a
cargo optimization model with the largest efficiency, the highest shelf stability and the smallest carbon emissions. Starting
from the sequence of goods storage, the overall coding design genetic simulation annealing algorithm was used to solve it.
Three schemes of different sizes were selected according to the actual needs and area of cases and the results of the
algorithm were analyzed through the Matlab simulation comparison. BIM modeling was conducted to visualize the
optimization results of the three schemes. Compared with the simulation anneal algorithm and genetic algorithm, the
overall coding design genetic simulation annealing algorithm was 41 and 148 generations earlier. It was converged to
optimal solutions, and its computing efficiency was 21.01% and 13.24% higher, indicating that the GASA was suitable for
solving the problem of elevated cryogenic storage with concentrated placement of goods in the same species. The
recommended size for elevated cryogenic storage was 2.25: 1. The optimized location and size can effectively reduce the
carbon emission of operation in the storage, ensure the safety and improve the efficiency of storage.
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Fig.1 Diagram of elevated cryogenic storage
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Tab.4 Comparison of solution results of different algorithms

AU A PERCR Fy
[0.836, 0.164, 0] 876.15
[0.297, 0.164, 0.539] 1 007.49
[0, 0.164, 0.836] 12339

PR ENE Fy BGEAELBERE Fs F
2077.5 2 253 899.556 0.601 8
2017.5 1 671 162.489 0.623 2
21325 1516 083.644 0.633 6
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Tab.5 Weight sensitivity analysis
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Fig.7 Comparison of iteration
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Tab.6 Comparison of solution results of different scheme sizes
Jf MAFERCE F, WHRUEREF,  BUETRALAERE £, % F
15%15 (240) 879.09 1980 1616 591.644 62.75 0.589 7
22x10 (290 ) 1007.49 2017.5 1671 162.489 69.87 0.623 2
45x5 (360) 1340.2 2 845 1821 667.022 74.22 0.738 8
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