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ABSTRAK

Penelitian ini membahas pengaruh peningkatan kapasitas mesin melalui s¢troke up dan bore
up, serta penggunaan koil dan busi racing terhadap kinerja mesin Honda GL 156 cc yang
ditingkatkan menjadi 243 cc. Pengujian menunjukkan adanya perubahan pada parameter
performa dan emisi. Rasio kompresi meningkat dari 9,01:1 menjadi 10,6:1 dan berdampak
pada kenaikan torsi serta daya di hampir seluruh putaran mesin. Pada 5000 (rpm), nilai
specific fuel consumption (SFC) mesin 243 cc turun dari 297 g/Hp.h menjadi 202,67 g/Hp.h
atau terjadi penurunan 31,76% setelah menggunakan koil dan busi racing. Mesin 156 cc juga
menunjukkan penurunan SFC dari 650 g/Hp.h menjadi 443 g/Hp.h atau terjadi penurunan
31,85%. Emisi HC menurun cukup besar, terutama pada mesin 243 cc racing, yaitu dari
1069,67 ppm menjadi 658,33 ppm pada 1500 (rpm) . Kandungan O: di gas buang turun
hingga 76,4%, menandakan proses pembakaran lebih efektif. Sebaliknya, CO. meningkat
karena pembakaran lebih sempurna. Secara keseluruhan, kombinasi modifikasi kapasitas
mesin melalui stroke up, bore up dan pengapian racing memberikan peningkatan pada
efisiensi pembakaran, performa mesin, serta menurunkan konsumsi bahan bakar per satuan
daya.

Kata kunci: Busi racing, Emisi gas buang, Koil racing, Performa, Stroke up bore up



ABSTRACT

This study discusses the effect of increasing engine capacity through stroke-up and bore-up,
as well as the use of racing ignition coils and spark plugs, on the performance of a Honda
GL engine originally 156 cc, which was upgraded to 243 cc. The tests showed changes in
performance and emission parameters. The compression ratio increased from 9.01:1 to
10.6:1, resulting in higher torque and power across almost the entire engine speed range.
At 5000 (rpm), the specific fuel consumption (SFC) of the 243 cc engine decreased from 297
g/Hp-h to 202.67 g/Hp-h, representing a reduction of 31.76% after using the racing coil and
spark plug. The 156 cc engine also showed a decrease in SFC from 650 g/Hp-h to 443
g/Hp+h, or a reduction of 31.85%. HC emissions decreased significantly, especially in the
243 cc racing engine, from 1069.67 ppm to 658.33 ppm at 1500 (rpm). The O: content in the
exhaust gas dropped by up to 76.4%, indicating a more effective combustion process.
Conversely, CO: increased due to more complete combustion. Overall, the combination of
increasing engine capacity through stroke-up and bore-up, along with racing ignition
components, improves combustion efficiency, engine performance, and reduces fuel
consumption per unit of power.

Keywords Exhaust emissions, Performance, Racing ignition coil, Racing spark plug,; Stroke
up and bore up.
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DAFTAR NOTASI

n = Efisiensi motor bakar (%)

T = Torsi (Newton meter, Nm)

® = Kecepatan sudut (rad/s)

AL = Panjang modifikasi crankpin (mm)

= Konstanta pi (3,14)

= Daya (W atau kW atau Hp)

= Gaya (Newton, N)

= Volume silinder (cc) atau Volume bahan bakar terpakai (mL)
= Diameter silinder (mm)

= Langkah piston/stroke (mm)

= Kapasitas mesin (cc)

Z O o 9 < m = a

= Jumlah silinder

FC = Fuel Consumption (g/h)

SFC = Specific Fuel Consumption (g/Hp.h)

CR = Compression Ratio (perbandingan kompresi)
CO  =Karbon Monoksida (%)

HC = Hidrokarbon (ppm)

CO2 = Karbon Dioksida (%)

(0)3 = Oksigen (%)

Mf = Laju aliran massa bahan bakar (g/h)

Pout = Daya yang dihasilkan oleh motor (kW)

Qin = Energi yang disuplai oleh bahan bakar (kJ/s)
Lbaru = Panjang langkah torak setelah stroke up (mm)
Lstd = Panjang langkah torak sebelum modifikasi (mm)
VTMB = Volume total silinder di titik mati bawah (cc)
VTMA = Volume ruang bakar di titik mati atas (cc)

Vs = Swept volume (cc)

r = Jarak dari sumbu putar (meter, m)

p = Densitas bahan bakar (g/mL)

t = Waktu bahan bakar terpakai (menit)
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