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RINGKASAN 

Pelumas berperan penting dalam kinerja mesin pembakaran dalam melalui 

pengurangan gesekan, pendinginan, dan pembersihan komponen, namun 

degradasinya dipercepat oleh aerasi (gelembung udara dalam oli) yang memicu 

kavitasi dan oksidasi. Pada motor berkapasitas kecil, kompartemen mesin dan 

transmisi berbagi pelumas yang sama sehingga beban pelumasan meningkat, 

namun studi aerasi selama ini terkonsentrasi pada mesin besar, dan pengamatan 

langsung mekanisme dissolution-precipitation gelembung pada saluran oli 

bertekanan mesin kecil belum pernah dilakukan. Penelitian ini bertujuan 

menganalisis pengaruh RPM dan temperatur oli terhadap karakteristik aerasi 

(distribusi ukuran gelembung, fraksi volume, dan luas permukaan kontak oli-

udara), membandingkan karakter gelembung antara kondisi dissolution di saluran 

oli dan precipitation di wadah oli, serta mengevaluasi kesesuaian fraksi volume 

antara metode pengolahan citra dan metode drain. Penelitian eksperimental 

kuantitatif dilakukan pada mesin motor Satria FU 150cc DOHC yang dimodifikasi 

dengan jendela pengamatan dan port sampling, pada variasi RPM 2000–5000 dan 

temperatur 75–115°C, menggunakan sistem pencahayaan kilat berbasis LED-

ESP32 untuk pencitraan gelembung serta metode drain terkompensasi ekspansi 

termal. Hasil menunjukkan RPM merupakan faktor dominan yang secara konsisten 

meningkatkan aerasi pada kedua metode, sedangkan temperatur justru menurunkan 

fraksi volume aerasi, berlawanan dengan mayoritas literatur mesin besar, diduga 

akibat bak oli dangkal yang mempercepat pelepasan gelembung. Tingkat kejenuhan 

kelarutan aktual pada saluran oli hanya 14,4–40,3% dari kapasitas teoritis, 

mengindikasikan proses dissolution bersifat dibatasi waktu tinggal. Temuan ini 

mengimplikasikan bahwa mitigasi aerasi pada mesin kecil sebaiknya difokuskan 

pada desain terkait RPM dan geometri bak oli, serta evaluasi aerasi perlu 

mempertimbangkan distribusi ukuran gelembung dan luas kontak, bukan hanya 

fraksi volume. 

Kata kunci: Aerasi oli, Mesin motor kapasitas kecil, Metode pengolahan citra, 

Metode drain, dissolution, precipitation 
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SUMMARY 

Lubricating oil plays a critical role in internal combustion engine 

performance by reducing friction, cooling components, and removing 

contaminants, yet its degradation is accelerated by aeration — air bubbles 

entrained in the oil — which promotes cavitation and oxidation. In small-capacity 

motorcycle engines, the engine and transmission compartments share the same 

lubricant, increasing the lubrication load, but aeration research has largely 

focused on large-capacity engines, and direct observation of the bubble dissolution-

precipitation mechanism inside a pressurized oil line of a small engine has never 

been conducted. This study analyzes the effect of engine RPM and oil temperature 

on aeration characteristics (bubble size distribution, volume fraction, and oil-air 

contact surface area), compares bubble characteristics between the dissolution 

condition in the oil line and the precipitation condition in the oil reservoir, and 

evaluates the agreement of volume fraction measurements between the image-

processing method and the drain method. A experimental study was conducted on 

a Satria FU 150cc DOHC motorcycle engine modified with observation windows 

and a sampling port, across RPM variations of 2000–5000 and oil temperatures of 

75–115°C, using an LED-ESP32-based short-pulse lighting system for bubble 

imaging together with a thermal-expansion-compensated drain method. Results 

show RPM is the dominant factor consistently increasing aeration across both 

methods, whereas temperature actually decreased the aeration volume fraction — 

contrary to most large-engine literature — likely due to the shallow oil sump 

accelerating bubble release. The actual solubility saturation level in the oil line was 

only 14.4–40.3% of the theoretical capacity, indicating the dissolution process is 

residence-time limited. These findings imply that aeration mitigation in small 

engines should focus on RPM-related design aspects and oil sump geometry, and 

that aeration evaluation should consider bubble size distribution and contact area, 

not volume fraction alone. 

Keywords: Oil aeration, Small-capacity motorcycle engine, Image processing 

method, Drain method, dissolution, precipitation 
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