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A Heuristic to Minimize Cost for Capacitated Vehicles in

Vehicle Routing Problem with Time Windows
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Abstract
Vehicle routing problem with time windows (VRPTW) is an important problem in industry, particularly for
suppliers who serve manufacturing plants with a Just-in-Time based production system. For the suppliers that manage

their own fleet, one of the issues is to minimize the transportation cost, while satisfying the time windows specified by the
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customers. In this study, the supplier who manufactures aluminum alloy wheel hubs may consider renting additional

trucks, but this option is only implemented when necessary since the rental cost of a truck is higher than the operating cost

of their own truck. All trucks must start and end every trip at the supplier’s lone warehouse. Both supplier’s and rental

trucks are assumed to have the same capacity. The objective is to minimize the transportation cost via efficiently routing

the trucks. Unlike many other studies of VRPTW, the time window constraints are hard constraints (cannot be violated) in

this study. A computer executable heuristic that considers time windows, vehicle capacity, and waiting time is proposed to

solve the aforementioned problem, instead of manual routing currently used in the company. The results show that the

heuristic can improve the company’s truck utilization by 25%, and potentially saves the company almost 1.6 million baht

a year in truck rental cost.

Keywords: Vehicle Routing, Time Windows, Heuristic, Cost Minimization, Aluminum Alloy Wheel Hubs
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