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Analysis of Energy Consumption Patterns in University Campus
Using DTW-Based Clustering
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Abstract

University buildings serve multiple functions such as education, research, and student activities, making their energy use highly complex and

variable. Therefore, simple distinctions like semester/vacation or weekday/weekend are not sufficient to fully explain their actual usage

patterns. In this study, one year of daily energy consumption data from campus buildings was analyzed using Dynamic Time Warping

(DTW)-based time series K-Means clustering to group similar usage patterns and identify representative types. The analysis showed that

engineering buildings could be categorized into three types: (1) weekdays during the semester, (2) days with high heating/cooling loads, and

(3) weekends and holidays. The library exhibited regular patterns aligned with its operating hours, while the dormitory displayed distinct

independent patterns driven by 24-hour operation and seasonal HVAC demand. These findings demonstrate that DTW-based clustering

effectively captures energy use characteristics that reflect building functions and operational behaviors, and suggest its potential as a valuable

foundation for developing efficient and precise energy management strategies for university campuses.
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