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ABSTAK

Untuk menghitung nilai hambatan kapal menggunakan metode semi-
empiris (Holtrop-Mennen) dan komputasi (Computational Fluid Dynamics/CFD),
menentukan kebutuhan daya mesin yang optimal, memilih mesin utama yang
sesuai, serta menganalisis stabilitas kapal berdasarkan regulasi yang berlaku.

Metodologi yang digunakan meliputi pemodelan 3D kapal dan simulasi
CFD untuk menghitung hambatan total. Hasil perhitungan hambatan total
menunjukkan nilai 57.172,33 N (metode Holtrop-Mennen) dan 58.756 N (metode
CFD) pada kecepatan desain 12 knot, menunjukkan konsistensi antar metode. Dari
data hambatan ini, kebutuhan daya efektif (Pe) dan daya mesin terpasang (Pme)
dihitung. Kebutuhan daya mesin terpasang adalah 553.332,15 Watt (752,3 HP)
berdasarkan Holtrop-Mennen dan 570.627,78 Watt (776,2 HP) berdasarkan CFD.
Berdasarkan kebutuhan daya tersebut, mesin Caterpillar C32 ACERT dengan
output 746 kW (1000 HP) dipilih sebagai mesin utama, memberikan margin daya
yang memadai.

Selain itu, analisis stabilitas kapal dilakukan berdasarkan kriteria IMO, dan
hasilnya menunjukkan bahwa kapal memenuhi persyaratan stabilitas minimum
dengan GZ maksimum 0.548 m pada sudut oleng 31 derajat dan luas area kurva GZ
0.1032 m.rad, memastikan keselamatan operasional. Perencanaan garis poros juga
dilakukan, dengan diameter poros terhitung sebesar 105 mm.

Disimpulkan bahwa desain kapal ini memiliki kinerja hambatan yang
efisien, kebutuhan daya yang teridentifikasi dengan baik, pemilihan mesin yang
tepat, dan stabilitas yang memadai sesuai standar internasional. Penelitian ini
memberikan kontribusi pada proses desain kapal penumpang yang terintegrasi,

dengan mempertimbangkan aspek hidrodinamika, propulsi, dan keselamatan.

Kata Kunci: Hambatan Kapal, Holtrop-Mennen, CFD, Kebutuhan Daya, Stabilitas

Kapal, Mesin Utama, Garis Poros.
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ABSTACT

To calculate the value of ship resistance using semi-empirical (Holtrop-
Mennen) and computational (Computational Fluid Dynamics/CFD) methods,
determine the optimal engine power requirements, select the appropriate main
engine, and analyze the stability of the ship based on applicable regulations.

The methodology used includes 3D modeling of the ship and CFD
simulation to calculate total resistance. The results of the total resistance
calculation showed values of 57,172.33 N (Holtrop-Mennen method) and 58,756 N
(CFD method) at a design speed of 12 knots, showing consistency between the
methods. From this obstacle data, the effective power requirement (Pe) and
installed engine power (Pme) are calculated. The power requirement of the
installed engine is 553,332.15 Watts (752.3 HP) based on Holtrop-Mennen and
570,627.78 Watts (776.2 HP) based on CFD. Based on these power requirements,
the Caterpillar C32 ACERT engine with an output of 746 kW (1000 hp) was selected
as the main engine, providing an adequate power margin.

In addition, the ship's stability analysis was carried out based on IMO
criteria, and the results showed that the ship met the minimum stability
requirements with a maximum GZ of 0.548 m at a swing angle of 31 degrees and a
GZ curve area of 0.1032 m.rad, ensuring operational safety. Shaft line planning is
also carried out, with a calculated shaft diameter of 105 mm.

It was concluded that the design of this vessel has efficient drag
performance, well-identified power requirements, precise engine selection, and
adequate stability according to international standards. This research contributes
to the integrated passenger ship design process, taking into account aspects of

hydrodynamics, propulsion, and safety.

Keywords: Ship Resistance, Holtrop-Mennen, CFD, Power Requirements, Ship
Stability, Main Engine, Shaft Line.
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