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ABSTRAK

Winglet merupakan salah satu inovasi aerodinamika yang dirancang untuk mengurangi
drag terinduksi yang terjadi pada ujung sayap pesawat, khususnya saat fase jelajah.
Penelitian ini dilakukan untuk menganalisis pengaruh penggunaan beberapa jenis
winglet, raked winglet, sharklet, dan split winglet, terhadap pengurangan drag
terinduksi serta konsumsi bahan bakar pesawat. Simulasi numerik dilakukan
menggunakan metode Computational Fluid Dynamics (CFD) di ANSYS dengan
model turbulensi SST k-omega pada fase jelajah, menggunakan model sayap yang
telah diskalakan. Hasil simulasi menunjukkan bahwa seluruh konfigurasi winglet
mampu menurunkan drag terinduksi secara signifikan dibandingkan sayap tanpa
winglet, dengan kinerja tertinggi ditunjukkan oleh split winglet. Berdasarkan
perhitungan konsumsi bahan bakar dengan pendekatan persamaan Breguet Range,
split winglet menghasilkan penurunan bahan bakar sebesar 19,58%, disusul oleh
sharklet sebesar 17,96%, dan raked winglet sebesar 10,15%. Dengan demikian, split
winglet dinilai paling baik dalam meningkatkan kinerja aerodinamika dan memberikan
kontribusi terbesar dalam penghematan bahan bakar selama fase jelajah.

Kata Kunci: Winglet, Drag Terinduksi, Konsumsi Bahan Bakar, Simulasi CFD,
Breguet Range
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CALCULATION OF AIRCRAFT FUEL SAVINGS IN REDUCING INDUCED
DRAG BASED ON WINGLET TYPES USING CFD NUMERICAL
SIMULATION

ABSTRACT

Winglets are one of the aerodynamic innovations designed to reduce induced drag that
occurs at the wingtips of aircraft, particularly during the cruise phase. This study was
conducted to analyze the effect of using several types of winglets—raked winglet,
sharklet, and split winglet—on the reduction of induced drag and aircraft fuel
consumption. Numerical simulations were carried out using the Computational Fluid
Dynamics (CFD) method in ANSYS with the SST k-omega turbulence model under
cruise flight, using a scaled-down wing model. The simulation results show that all
winglet configurations significantly reduce induced drag compared to a wing without
a winglet, with the highest performance achieved by the split winglet. Based on fuel
consumption calculations using a modified Breguet Range equation, the split winglet
resulted in a fuel saving of 19,58%, followed by the sharklet with 17,96%, and the
raked winglet with 10,15%. Therefore, the split winglet is considered the most optimal
in improving aerodynamic performance and contributing the most to fuel savings
during the cruise phase.

Keywords: Winglet, Induced Drag, Fuel Consumption, CFD Simulation, Breguet
Range
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