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This research presents transportation of perishable products considering both limited
temperature and lead time. The concept is the vehicle carrying many types of products
stored at different temperatures depending on the need of various customers at each time
frame. |

Generally, perishable products have limited life time. They also have to be stored at
suitable temperatures during transportation and their good quality must be maintained.
Presently, a vehicle is holding only one level of temperature for delivery to the depot. There
is no consideration as to the mandatory storage temperature differences of those products.
This may cause the products to perish and lose their quality as well as quantity. Storing at
too low temperatures, which is a way to overcome the problem, will lead to high costs.
Hence, it is necessary to have a means of transportation that is capable of different storage
temperatures suitable for each product type, reducing their perishable chance. In addition,
the total cost will be reduced, contributing to organizational reliability and to raising the
profit.

The objective of this research was to design the vehicle routing in order to minimize
the transportation costs consisting of 4 elements: (1) Fuel cost; (2) Holding cost; (3)
Additional cost; and (4) Penalty cost. To solve the problem, the meta-heuristic algorithm
was developed for delivery of products by the vehicle carrying many types of products
stored at suitable temperatures with the time frame for the “Initial Solution”. This initial
solution for "Heuristic” was achieved by means of the Mata-heuristic called Tabu Search.
To have an access to the heuristic performance, the result in term of solution quality was
compared with the lower bound that was also deveioped for the problem.

7 For efficiency of solution by comparing with the lower bound, the efficiency of
Heuristic was between 84.37-96.61%, the average being at 91.50%. The efficiency of
the initial solution was between 74.50-96.61%, with an average of 89.52%. The
improvement rate of Heuristic from the initial solution was between 0.00-16.09 %, the
average being at 2.18%.

The Analysis of variance (ANOVA) and Duncan's multiple range test of 2-level
Factorial Design revealed that the averages of the initial solution and Heuristic were
significant. The three main factors influencing the solution were the number of depots, the
distances to the depots and the product quantities. The interaction affecting the solution was

those between the number of depots and quantities of products.





