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ABSTRACT

MUHAMMAD RAIHAN RAMADHANI PUTRA. Optimization of Gas
Transfer Coefficient Based on Time Variation with Technology Ultrafine Bubble in
Runoff Water Green Roof. Supervised by YUDI CHADIRIN and ALLEN
KURNIAWAN.

The green roof system is a building roofing system utilized as an open green
space to increase capacity of runoff water, which can be reused for non-potable
water. The challenge in this system is the management of water quality, such as
dissolved oxygen, through aeration using ultrafine bubble technology. This research
aims to optimize the oxygen transfer process in green roof runoff water systems
using ultrafine bubble technology through several treatments to increase dissolved
oxygen levels. The methodology employed includes the development of a
mathematical model to predict the oxygen transfer rate (OTR) under varying time
durations and different injection treatments. The research results indicate that
aeration with a 45 min duration using pure oxygen injection yields more stable and
efficient results compared to 30 min and 60 min durations with ambient oxygen
injection and pure oxygen + NPK, which caused a decrease in efficiency. The
developed mathematical model predicts the oxygen transfer rate, especially under
lower aeration conditions, and optimizes the time duration to enhance the overall
system efficiency.

Keywords: aeration, dissolved oxygen, green roof, oxygen transfer rate, DO.

ABSTRAK

MUHAMMAD RAIHAN RAMADHANI PUTRA. Optimisasi Koefisien
Transfer Gas Berdasarkan Variasi Waktu dengan Teknologi Ultrafine Bubble pada
Air Limpasan Green Roof. Dibimbing oleh YUDI CHADIRIN dan ALLEN
KURNIAWAN.

Sistem green roof merupakan sistem atap bangunan yang dimanfaatkan
sebagai ruang terbuka hijau untuk meningkatkan kapasitas penampuangan air
limpasan yang dapat dimanfaatkan kembali untuk air kebutuhan salinitas.
Tantangan utama dalam sistem ini adalah pengaturan kualitas air seperti oksigen
terlarut dengan aerasi teknologi ultrafine bubble. Penelitian ini bertujuan untuk
mengoptimalkan proses transfer oksigen pada air limpasan green roof
menggunakan teknologi ultrafine bubble dengan beberapa perlakuan untuk
meningkatkan kadar oksigen yang terlarut. Metodologi yang digunakan meliputi
pengembangan model matematis untuk memprediksi laju transfer oksigen (OTR)
pada variasi durasi waktu serta perlakuan injeksi berbeda. Hasil penelitian
menunjukkan aerasi durasi waktu 45 menit dengan injeksi oksigen murni
memberikan hasil yang lebih stabil dan efisien dibandingkan aerasi durasi 30 menit
dan 60 menit dengan perlakuan injeksi oxygen ambient dan pure oxygen + NPK
vang tidak optimal. Model matematis yang dikembangkan memprediksi laju
transfer oksigen, terutama pada kondisi yang lebih rendah, dan mengoptimalkan
durasi waktu untuk meningkatkan efisiensi sistem secara keseluruhan

Kata kunci: aerasi, laju transfer oksigen, oksigen terlarut, atap hijau.
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Dissolved
Oxygen (DO)

Gas Consumption
Rate (GCR)

Gas Transfer Rate
(GTR)

Nanofiltration

(NF)

Oxygen Transfer
Rate

Saturated DO

Green Roof

Ultrafine bubble

GLOSSARY

The amount of oxygen dissolved in water or other liquid
media, essential for microbial respiration.

The rate at which microorganisms consume gas in a
bioreactor.

The rate at which gas transfers from the gas phase to the
liquid phase in a bioreactor, influenced by the mass
transfer coefficient and dissolved gas concentration.
The separation process uses membranes with
nanometer-sized pores to remove multivalent ions and
organic molecules from water, often used in water
treatment.

The speed of oxygen transfer from the gas phase to the
liquid phase is important in the aeration process to
ensure the availability of oxygen for microorganisms in
wastewater treatment.

The maximum amount of oxygen that can dissolve in
water at a specific temperature and pressure.

The building roof that is partially or completely covered
with vegetation, planted over a waterproof membrane.
Green roofs are designed to provide several benefits,
such as improving energy efficiency, managing
stormwater,

The technology of type of gas bubble that is extremely
small, typically with a diameter of less than 1 micron (1
um). These bubbles are stable and can remain
suspended in liquids for extended periods.





