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Abstract

This research investigates the electrical energy consumption of a brushless DC motor in
a modified electric bicycle, with three objectives: 1) to convert a conventional bicycle to be
powered by a brushless DC motor, 2) to study the motor’s energy consumption rate at different
speeds, and 3) to reduce costs compared to purchasing a commercially available electric bicycle.
After designing and installing the electric drive system and measuring instruments on the modified
electric bicycle, experiments were conducted using load weights of 40, 30, and 20 kilograms at
speeds of 10, 15, and 20 kilometers per hour. The aim was to measure the current and electrical
power consumption of the motor under these conditions.

The results indicate that the motor consumed the highest current with a 40 kg load (1.44 A),
followed by 30 kg (1.38 A) and 20 kg (1.22 A). In terms of power consumption, the motor required
the most power under a 40 kg load (29.37 W), followed by 30 kg (28.15 W) and 20 kg (24.88 W).
This research suggests that converting a conventional bicycle with a brushless DC motor can help
reduce costs in several areas, including lowering the initial equipment cost compared to buying
a pre-built electric bicycle, conserving energy when operated at appropriate loads and speeds,
reducing the frequency of recharging, and lowering maintenance expenses due to the simple
structure of brushless DC motors. Furthermore, it extends the bicycle's lifespan, reducing the need

to purchase a new one.

Keywords : Modified Electric Bicycle, Brushless DC Motor, Electrical Energy Consumption
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