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INTISARI 

Penelitian ini bertujuan untuk menganalisis pengaruh sistem filtrasi udara 

berbasis serabut kelapa terhadap emisi gas buang karbon monoksida (CO) dan 

hidrokarbon (HC) pada sepeda motor Yamaha Tipe 28D Karburator. Pengujian 

dilakukan menggunakan tiga variasi filter udara, yaitu filter standar, filter berbasis 

serabut kelapa, dan filter racing. Pengujian emisi dilakukan sebanyak 30 kali 

pengulangan pada kondisi idle sesuai SNI 09-7118.3-2005, sedangkan pengujian 

performa mesin dilakukan menggunakan chassis dynamometer. Hasil uji Welch 

ANOVA menunjukkan adanya perbedaan yang signifikan antarvariasi filter 

terhadap emisi CO dan HC (p < 0,05; Sig. = 0,000), yang diperkuat melalui uji 

lanjut Games-Howell. Filter serabut kelapa menghasilkan emisi terendah dengan 

rata-rata CO sebesar 3,89% dan HC sebesar 194,8 ppm, atau mengalami 

penurunan sebesar 21,06% untuk CO dan 52,00% untuk HC dibandingkan filter 

standar (CO sebesar 4,93% dan HC sebesar 405,8 ppm). Sebaliknya, filter racing 

meningkatkan emisi CO sebesar 11,96% dan HC sebesar 12,32% dibandingkan 

filter standar. 

Penurunan emisi pada filter serabut kelapa dipengaruhi oleh mekanisme 

adsorpsi alami dari kandungan lignoselulosa, yaitu lignin sebesar 40–45% dan 

selulosa sebesar 32–45%, yang mampu mengikat molekul CO dan HC secara 

fisikokimia. Selain itu, filter serabut kelapa mampu meningkatkan kecepatan aliran 

udara menjadi 0,01300 m³/s dibandingkan filter standar sebesar 0,01185 m³/s 

tanpa menurunkan performa mesin secara signifikan. Hal tersebut ditunjukkan 

oleh selisih daya maksimum yang hanya sebesar 0,04 HP atau 0,55%, serta nilai 

torsi yang relatif setara, yaitu 15,75 Nm dibandingkan 15,73 Nm. Dari aspek 

ekonomi, filter serabut kelapa memiliki Harga Pokok Produksi (HPP) sebesar 

Rp36.640 per unit dengan nilai Average Cost-Effectiveness Ratio (ACER) sebesar 

Rp704,62 per 1% penurunan HC. Dengan demikian, filter serabut kelapa 

berpotensi menjadi alternatif media filtrasi udara yang efektif, ekonomis, dan 

aplikatif untuk menurunkan emisi kendaraan bermotor berbasis karburator. 

Kata kunci: serabut kelapa, filter udara, emisi gas buang, karbon monoksida, 

hidrokarbon, sepeda motor karburator. 
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ABSTRACT 

This study aims to analyze the effect of coconut fiber-based air filtration 

system on carbon monoxide (CO) and hydrocarbon (HC) exhaust emissions on 

Yamaha Type 28D Carburetor motorcycles. Testing was conducted using three 

variations of air filters, namely standard filters, coconut fiber-based filters, and 

racing filters. Emission testing was carried out 30 times at idle conditions according 

to SNI 09-7118.3-2005, while engine performance testing was carried out using a 

chassis dynamometer. The results of the Welch ANOVA test showed significant 

differences between filter variations on CO and HC emissions (p < 0.05; Sig. = 

0.000), which was strengthened through further Games-Howell tests. The coconut 

fiber filter produced the lowest emissions with an average CO of 3.89% and HC of 

194.8 ppm, or a decrease of 21.06% for CO and 52.00% for HC compared to the 

standard filter (CO of 4.93% and HC of 405.8 ppm). In contrast, the racing filter 

increased CO emissions by 11.96% and HC by 12.32% compared to the standard 

filter. 

The reduction in emissions in coconut fiber filters is influenced by the 

natural adsorption mechanism of lignocellulose content, namely lignin at 40–45% 

and cellulose at 32–45%, which is able to bind CO and HC molecules 

physicochemically. In addition, coconut fiber filters are able to increase air flow 

speed to 0.01300 m³/s compared to standard filters at 0.01185 m³/s without 

significantly reducing engine performance. This is indicated by the difference in 

maximum power of only 0.04 HP or 0.55%, as well as relatively equal torque 

values, namely 15.75 Nm compared to 15.73 Nm. From an economic aspect, 

coconut fiber filters have a Production Cost (HPP) of IDR 36,640 per unit with an 

Average Cost-Effectiveness Ratio (ACER) of IDR 704.62 per 1% reduction in HC. 

Thus, coconut fiber filters have the potential to be an alternative air filtration media 

that is effective, economical, and applicable to reduce emissions from carburetor-

based motor vehicles. 

Keywords: coconut fiber, air filter, exhaust emissions, carbon monoxide, 

hydrocarbons, carburetor motorcycle.


