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ABSTRAK

IMPLEMENTASI TEKNOLOGI UAV UNTUK OPTIMALISASI
PEMBERSIHAN DINDING LUAR GEDUNG

Pembersihan dinding luar gedung secara konvensional memiliki risiko
keselamatan yang tinggi, biaya operasional yang besar, serta membutuhkan waktu
pengerjaan yang relatif lama. Oleh karena itu, penelitian ini bertujuan untuk
merancang dan mengimplementasikan Unmanned Aerial Vehicle (UAV) sebagai
platform pembersihan dinding luar gedung berbahan kaca. Sistem yang
dikembangkan  menggunakan konfigurasi  Quadcopter dengan  sistem
penyemprotan berbasis ground pump sehingga suplai air dialirkan dari permukaan
tanah melalui selang menuju nozzle yang dipasang pada UAV. Tahapan penelitian
meliputi perancangan sistem elektrikal dan mekanikal, integrasi komponen,
konfigurasi flight controller, serta pengujian performa terbang pada kondisi tanpa
beban dan dengan sistem penyemprotan. Parameter kestabilan dianalisis
menggunakan data blackbox ArduPilot berupa attitude, gyroscope, vibrasi, serta
posisi GPS. Hasil pengujian menunjukkan bahwa UAV dengan massa total sekitar
5,5 kg yang menggunakan motor Tarot 5006 KV320 dan propeller karbon
berukuran 16x5,5 inci mampu melakukan penerbangan secara stabil. Parameter
PID hasil tuning mampu mempertahankan kestabilan sikap UAV yang ditunjukkan
oleh respons yang stabil tanpa osilasi berlebihan serta nilai vibrasi yang masih
berada pada batas aman. Namun, ketika sistem penyemprotan diaktifkan,
kemampuan UAV dalam mempertahankan posisi mengalami penurunan akibat
pengaruh gaya reaksi nozzle, beban dinamis selang, dan gangguan eksternal
lainnya. Hasil penelitian menunjukkan bahwa implementasi teknologi UAV
memiliki potensi untuk digunakan sebagai alternatif sistem pembersihan dinding
luar gedung yang lebih aman, meskipun masih diperlukan optimasi lebih lanjut
pada konfigurasi mekanik dan sistem kendali untuk meningkatkan performa sistem
secara keseluruhan.

Kata kunci: UAV, Quadcopter, Pembersihan Fasad, Ground Pump, PID Kontrol.
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ABSTRACT

IMPLEMENTATION OF UAV TECHNOLOGY FOR
OPTIMIZATION OF CLEANING OF EXTERIOR
ALL BUILDINGS

Conventional exterior building cleaning methods involve high safety risks,
considerable operational costs, and relatively long working times. Therefore, this
study aims to design and implement an Unmanned Aerial Vehicle (UAV) as a
platform for cleaning glass building facades. The developed system employs a
Quadcopter configuration integrated with a ground pump-based spraying system,
where water is supplied from the ground through a hose connected to a nozzle
mounted on the UAV. The research stages include electrical and mechanical
system design, component integration, flight controller configuration, and flight
performance evaluation under both unloaded and spraying conditions. Stability
characteristics were analyzed using ArduPilot blackbox data, including attitude
response, gyroscope measurements, vibration levels, and GPS position data.

The experimental results show that the UAV, with a total mass of approximately
5.5 kg and equipped with Tarot 5006 KV320 motors and 16 % 5.5-inch carbon
propellers, was capable of achieving stable flight performance. The tuned PID
parameters were able to maintain vehicle attitude stability, as indicated by stable
responses without excessive oscillations and vibration levels remaining within
acceptable limits. However, when the spraying system was activated, the UAV
experienced a reduction in position-holding capability due to the influence of nozzle
reaction forces, hose-induced dynamic loads, and other external disturbances. The
results demonstrate that UAV technology has the potential to serve as an
alternative solution for exterior building cleaning applications with improved
operational safety. Nevertheless, further optimization of the mechanical
configuration and control system is required to enhance the overall performance of
the system.

Keywords: Unmanned Aerial Vehicle (UAV), Quadcopter, Building Facade
Cleaning, PID Control, Ground Pump System.
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