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Abstract

The study aimed to optimize infectious waste collection routes in Chiang Rai Province for cost-
effectiveness. The cost includes travel expenses considering pollution emissions and storage costs in
refrigerated rooms. Data was gathered from infectious waste incinerators in Chiang Rai province, including
the amount of infectious waste generated by each hospital, current routes for waste collection, frequency
of visits at each point, time constraints, limitations in truck loading capacity, vehicle speeds on different
paths, travel times, work durations at each node, incineration capabilities, and storage capacity in
refrigerated rooms. The research developed a mathematical model to optimize the waste collection routes
with the lowest overall cost, considering various constraints. Finding the answer involves using a genetic
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algorithm with the assistance of a packaged program to solve problems. The study found that the travel

distance of the waste collection vehicle based on the mathematical model was shorter than the current

routes by 8.1 kilometers. This optimization resulted in a significant cost reduction of 8.86%, leading to

annual savings of 20,287 Baht. When considering the future situation in the next 6 months, with an increased

amount of infectious waste, the route derived from mathematical modeling will have reduced costs by

10.73%, resulting in cost savings of 32,709.6 Baht per year.

Keywords : Vehicle routing, Infectious waste, Genetic algorithm
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