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ABSTRAK

RANCANG BANGUN ALAT UJI STABILITAS HULL KAPAL
DENGAN APLIKASI GYRO STABILIZER

Pergerakan rolling pada kapal memberikan dampak ketidaknyamanan dan
safety pada penumpang, awak kapal dan peralatan di dalam kapal. Reduksi gerakan
rolling pada kapal dapat meminimalisir hal tersebut, serta dapat meningkatkan
keamanan operasional kapal. Stabilizer pada kapal dapat didefinisikan sebagai
suatu alat untuk mereduksi gerakan rolling daripada kapal saat berada di atas laut
berombak. Performa stabilizer eksternal dinilai kurang baik saat kecepatan rendah
Jika dibandingkan dengan stabilizer internal. Disamping itu potensi bahaya yang
ditimbulkan oleh penambahan stabilzer eksternal kemungkinan juga akan lebih
besar dikarenakan diperlukan penambahan dimensi untuk instalasinya, serta
memerlukan dry docking dalam proses pemeliharaan nya. Internal stabilizer system
seperti gyro stabilizer tidak mempengaruhi penambahan dimensi keseluruhan kapal
dikarenakan pemasangan bersifat built-in, serta tidak memerlukan dry docking pada
saat pemeliharaan berlangsung.

Objektif dari penelitian ini adalah untuk merancang bangun penggunaan
gyro stabilizer pada sebuah replika hull kapal dan menganalisanya dengan metode
pengujian Decay Roll Test. Dengan memberikan variasi kecepatan putar dari
flywheel pada mekanisme gyro stabilizer sebesar 0 RPM, 5000 RPM, 10000 RPM,
dan 15000 RPM, terhadap simpangan rolling dari kapal. Proses perekaman grafik
rolling dilakukan dengan rotational sensor pada perangkat berbasis sistem operasi
android.

Hasil pembacaan grafik roll time trace didapatkan periode rolling
bertambah panjang seiring dengan penambahan kecepatan putar flywheel, dengan
periode terpanjang T¢ = 1.4858 detik pada putaran 15000 RPM. Sementara dengan
metode Froude dan Bertin, didapatkan kenaikan nilai koefisien roll damping
tertinggi 62% pada kecepatan putar flywheel 10000 RPM dari kondisi flywheel 0
RPM (Kondisi gyro off).

Kata Kunci: Gyro stabilizer, kecepatan putar flywheel, pergerakan rolling,
periode, roll damping, decay roll test.
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ABSTRACT

DESIGN OF BOAT HULL STABILITY TESTING MODEL WITH GYRO
STABILIZER APPLICATION

Rolling motion on boats gives the inconveience and safety effects to
passengers, crew, and equipment inside of the boat. Reduction of rolling motion on
the boat, can minimize them, also increase the operating performance of the boat.
The stabilizer on the boat can be defined as a equipment to reduce rolling motion on
wavy sea condition. Performance of external stabilizer considered to be poor at low
speed, when compared with internal stabilizer. Beside it, potential hazard of
addition of external stabilizer also higher caused by added dimension of overall
boat geometry, and need to be dry docked for maintenance. Internal stabiilizer such
as gyro stabilizer, not affecting boat dimension addition, caused by its built in
installation, and no need for dry docking for maintenance.

Objective of this research is to design the application of gyro stabilizer on a
boat hull model, and analyze it through experimental test. Experiments performed to
indentify the effect of gyro stabilizer application on a boat, by providing flywheel
rotation speed variation of gyro stabilizer mechanism at 0 RPM, 5000 RPM, 10000
RPM, and 15000 RPM, on rolling motion deviation of the boat. Rolling graph read
and recorded by rotational sensor of Android operating system based device.

Result on the reading of roll time trace graphic, found rolling period
increase in length along with addition of flywheel rotational speed. The longest
period is Tp = 1.4858 seconds at 15000 RPM. Meanwhile, with Froude’s and
Bertin’s Method, obtained the highest increases value of roll damping coefficient
62% at 10000 RPM of flywheel speed from 0 RPM flywheel condition (Gyro in ‘off”

condition).

Keywords: Gyro stabilizer, flywheel speed, rolling motion, period, roll damping,
decay roll test.
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