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ABSTRAK

MODIFIKASI SEPEDA MANUAL MENJADI SEPEDA LISTRIK

DENGAN PENGUJIAN BERAT PENEGMUDI 65 KG

Sepeda manual memiliki keterbatasan saat digunakan pada jalur menanjak,
membawa beban, dan menempuh perjalanan jarak jauh karena sepenuhnya
mengandalkan tenaga pengendara. Penelitian ini bertujuan merancang, membangun,
dan menguji kinerja sepeda hibrida hasil modifikasi sepeda konvensional
menggunakan motor listrik DC 350 W, baterai lithium-ion 36 V 5,5 Ah (198 Wh), dan
sistem pengendali kecepatan. Pengujian dilakukan menggunakan pengendara berbobot
65 kg pada lintasan 100 m dengan tiga kali pengulangan untuk setiap variasi kecepatan
10, 15, 20, dan 23 km/jam. Parameter yang diamati meliputi arus motor, tegangan
baterai, waktu operasi, dan jarak tempuh hingga baterai mencapai kondisi cut-off. Hasil
pengujian menunjukkan rata-rata arus meningkat seiring kenaikan kecepatan, yaitu
9,65 A, 11,74 A, 13,01 A, dan 17,7 A. Daya tahan baterai berturut-turut sebesar 105
menit (16,75 km), 78 menit (18,9 km), 62 menit (20 km), dan 55 menit (20,5 km).
Hasil tersebut menunjukkan bahwa modifikasi sepeda konvensional menjadi sepeda
hibrida berhasil diimplementasikan dan mampu beroperasi pada mode manual maupun
elektrik. Peningkatan kecepatan menyebabkan konsumsi arus semakin besar dan
waktu operasi baterai semakin singkat, meskipun jarak tempuh sedikit meningkat.
Kondisi ini menunjukkan adanya trade-off antara kecepatan, konsumsi energi, dan
efisiensi jarak tempuh pada sepeda hibrida.

Kata kunci : Sepeda hibrida, Daya Tahan Baterai, Baterai lithium-ion
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ABSTRACT

MODIFYING A MANUAL BIKE INTO AN ELECTRIC BIKE

WITH A 65 KG RIDER WEIGHT TEST

Conventional bicycles have limitations when used on uphill trails, carrying loads, and
traveling long distances because they rely entirely on the rider’s power. This study
aims to design, build, and test the performance of a hybrid bicycle modified from a
conventional bicycle using a 350 W DC electric motor, a 36 V' 5.5 Ah (198 Wh) lithium-
ion battery, and a speed control system. Testing was conducted with a 65 kg rider on
a 100 m track, with three repetitions for each speed variation of 10, 15, 20, and 23
km/h. The parameters observed included motor current, battery voltage, operating
time, and distance traveled until the battery reached its cut-off condition. The test
results showed that the average current increased with rising speed, namely 9.65 A,
11.74 A, 13.01 A, and 17.7 A. Battery endurance was 105 minutes (16.75 km), 78
minutes (18.9 km), 62 minutes (20 km), and 55 minutes (20.5 km), respectively. These
results indicate that the modification of a conventional bicycle into a hybrid bicycle
was successfully implemented and that the bicycle is capable of operating in both
manual and electric modes. An increase in speed leads to higher current consumption
and shorter battery runtime, even though the range increases slightly. This
demonstrates a trade-off between speed, energy consumption, and range efficiency in
hybrid bicycles.

Keywords : Hybrid bike, Battery Life, Lithium-ion battery
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