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ABSTRAK

RANCANG BANGUN ALAT PENGUSIR BURUNG SELECTABLE ACOUSTIC
FREQUENCY BERTENAGA SURYA DENGAN MOTOR ROTASI DI
POLITEKNIK PENERBANGAN SURABAYA

Oleh:
Laila Bungas Sarwani
NIT.30423007

Bird strike merupakan salah satu ancaman utama terhadap keselamatan
penerbangan yang dapat menyebabkan kerusakan struktur pesawat, kegagalan
engine, gangguan operasional bandara, hingga kerugian ekonomi yang besar.
Sebagian besar kejadian bird strike terjadi pada fase take-off dan landing di sekitar
area bandara. Berbagai metode pengusiran burung yang telah diterapkan, seperti
patroli manual, pyrotechnics, dan suara konvensional, masih memiliki
keterbatasan karena efektivitasnya dapat menurun akibat terjadinya habituation
serta cakupan pengusiran yang relatif terbatas. Oleh karena itu, diperlukan suatu
sistem pengusir burung yang mampu menghasilkan variasi frekuensi suara,
memiliki distribusi pancaran yang lebih luas, serta dapat beroperasi secara mandiri
menggunakan sumber energi terbarukan.

Penelitian ini bertujuan untuk merancang dan membangun prototype alat
pengusir burung berbasis selectable acoustic frequency yang memanfaatkan
rangkaian /C timer NE555 sebagai pembangkit frekuensi, selector switch sebagai
pemilih variasi frekuensi suara, speaker sebagai pemancar gelombang akustik,
motor rotasi untuk memperluas arah pancaran suara, serta sistem tenaga surya
sebagai sumber catu daya utama. Metode penelitian yang digunakan adalah
Research and Development (R&D) dengan model pengembangan ADDIE yang
meliputi tahap analysis, design, development, implementation, dan evaluation.
Pengujian dilakukan untuk mengevaluasi kinerja sistem pengusir burung yang
meliputi performa sistem tenaga surya, mekanisme rotasi speaker, serta respons
perilaku burung terhadap variasi suara yang dihasilkan alat.

Hasil penelitian menunjukkan bahwa prototype alat pengusir burung
berhasil dirancang dan dibangun sesuai dengan spesifikasi yang telah ditetapkan.
Sistem selectable acoustic frequency, tenaga surya, dan mekanisme rotasi speaker
mampu beroperasi sesuai rancangan. Pengujian terhadap burung emprit dan
burung perkutut menunjukkan bahwa alat mampu memberikan respons perilaku
berupa peningkatan kewaspadaan, pergerakan, dan perpindahan menjauhi sumber
suara. Dengan demikian, prototype berpotensi menjadi alternatif teknologi
mitigasi bird strike yang sederhana, hemat energi, ramah lingkungan, serta
menerapkan metode pengusiran burung secara non-lethal.

Kata kunci : Bird strike, Selectable Acoustic Frequency, Solar Power, Motor
Rotasi, Keselamatan Penerbangan.
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ABSTRACT

DESIGN AND DEVELOPMENT OF A SOLAR-POWERED SELECTABLE
ACOUSTIC FREQUENCY BIRD DETERRENT WITH A ROTATIONAL
MECHANISM IN SURABAYA CIVIL AVIATION POLYTECHNIC

By:
Laila Bungas Sarwani
NIT. 30423007

Bird strike is one of the major threats to aviation safety, potentially causing
structural damage to aircraft, engine failure, airport operational disruptions, and
significant economic losses. Most bird strike incidents occur during the critical
take-off and landing phases within airport environments. Conventional bird
deterrent methods, including manual patrols, pyrotechnics, and fixed-frequency
acoustic devices, still exhibit several limitations due to bird habituation and
limited sound coverage. Therefore, an effective bird deterrent system capable of
generating multiple acoustic frequencies, providing wider sound distribution, and
operating independently using renewable energy is required.

This study aims to design and develop a bird deterrent prototype based on
selectable acoustic frequency. The proposed system employs an NE555 timer IC
as the frequency generator, a selector switch for selecting different sound
frequencies, a speaker as the acoustic emitter, a rotational motor to expand sound
coverage, and a solar-powered electrical system as the primary power source. The
research applies the Research and Development (R&D) approach using the
ADDIE development model, consisting of the analysis, design, development,
implementation, and evaluation stages. Performance testing focuses on evaluating
the solar power system, speaker rotation mechanism, and bird behavioral
responses to the sound modes generated by the prototype.

The results showed that the bird repellent prototype was successfully
designed and developed according to the predetermined specifications. The
selectable acoustic frequency system, solar power supply, and speaker rotation
mechanism operated as intended. Testing on Eurasian Tree Sparrows (Passer
montanus) and Zebra Doves (Geopelia striata) demonstrated that the device was
able to induce behavioral responses, including increased alertness, movement,
and avoidance of the sound source. Therefore, the proposed prototype has the
potential to serve as a simple, energy-efficient, environmentally friendly, and non-
lethal alternative technology for bird strike mitigation.

Keywords : Bird strike, selectable acoustic frequency, solar power, rotational
mechanism, flight safety.
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