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Fig. 1 Sketch map of refrigerated container shipping

network
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Fig. 2 Genetic algorithm coding schematic
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Fig. 3 Sketch map of shipping network of China's import

of banana from Southeast Asia
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Tab. 3 Supply and demand of refrigerated container

in each port

U & RN R/ (10° TEU)  H i 075>k &/ (10° TEU)

MG BN ik BER KiE kil M F R

2.4 1.3 1.6 8.0 5.5 4.0 2.0 1.8
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Tab. 4 Transportation time and capacity of each route

AL AT K BN /A B/ TEU
1 A ik g 10 2 500
2 HE AN ik it 12 3000
3 e % Kik 20 5 000
23 B 7 6 16 000
24 it Kk 5 14 000
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Tab.5 Transportation time constraints between

the OD pairs
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Tab. 6 Optimization results of refrigerated container

transportation scheme
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Tab. 7 Optimal transportation path under different transportation time constraints
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Optimization of refrigerated container shipping network
considering transportation time constraint

WANG Wenyuan, LI Shibo, PENG Yun®, SONG Xianggun, MA Qianli

( School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Taking refrigerated container as the research object, the effect of perishable characteristics
and aging requirements of fresh goods on the transportation plan of refrigerated containers is studied.
With the aim of minimizing the total cost and transportation time as the main constraint, a refrigerated
container shipping network optimization model is established to ensure the optimal transportation plan
under different combinations of supply and demand and transportation time requirement. The example
results show that for origin and destination (OD) with short distance, transportation time of transit
transportation increases by more than 60% compared with direct transportation, while the
transportation cost increases by more than 15%, so direct transportation is selected. For OD with
long distance, transit transportation is the optimal plan, which can achieve economies of scale. The
sensitivity analysis of transportation time constraints shows that short distance transportation is
insensitive to the change of transportation time constraints, and the transportation cost of direct
transportation can be reduced by more than 10% compared with transit transportation, so direct
transportation is always chosen when the condition is satisfied. While long distance transportation is
greatly influenced by transportation time constraints, only when the transportation time constraints

are met can transit transportation be chosen, or it can only choose direct transportation.

Key words: refrigerated container; shipping network; transportation time; transportation path; ship
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