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ABSTRAK

Pencemaran air akibat pembuangan air limbah domestik merupakan salah satu
permasalahan lingkungan yang serius di Indonesia. Sekitar 60% sungai tercatat
mengalami pencemaran berat dengan parameter Total Suspended Solid (TSS) dan
kekeruhan sering kali melampaui baku mutu yang ditetapkan. Salah satu metode
pengolahan yang umum digunakan untuk menurunkan TSS dan kekeruhan adalah
proses koagulasi flokulasi yang efektivitasnya dipengaruhi oleh kondisi
hidrodinamika pengadukan. Penelitian ini bertujuan untuk menganalisis pengaruh
keberadaan baffle, jenis impeller, dan jarak pemasangan impeller dari dasar tangki
terhadap pola aliran, serta hubungannya dengan proses pembentukan flok. Variabel
yang diteliti meliputi kondisi baffle (dengan dan tanpa baffle), jenis impeller (flat
paddle 2 blades, flat paddle 2 blades bertingkat, turbine 4 flat blades, turbine 4 flat
blades vaned disc, dan propeller 3 blades), serta jarak pemasangan impeller (1,8
cm; 2,4 cm; dan 3,0 cm). Parameter yang diamati mencakup pola aliran, suhu, pH,
distribusi ukuran flok, serta efisiensi penyisinan TSS dan kekeruhan. Hasil
penelitian menunjukkan bahwa desain pengadukan memberikan pengaruh
signifikan terhadap karakteristik hidrodinamika dan kualitas flok yang terbentuk.
Pada tangki berskala kecil, keberadaan baffle dapat menyebabkan pecahnya flok,
sedangkan tangki tanpa baffle mendukung pertumbuhan flok yang lebih stabil.
Desain optimal diperoleh pada impeller turbine 4 flat blades dengan vaned disc
yang dipasang pada jarak 3,0 cm dari dasar tangki tanpa baffle. Desain pengadukan
ini menghasilkan pola aliran stabil serta efisiensi penyisihan TSS sebesar 91,67%
dan efisiensi penyisihan kekeruhan sebesar 83,27%.

Kata Kunci: Koagulasi Flokulasi, Hidrodinamika, Impeller, Baffle, Air Limbah

Domestik



ABSTRACT

Water pollution caused by the discharge of domestic wastewater represents a
significant environmental issue in Indonesia. Approximately 60% of rivers are
reported to suffer from severe pollution, with Total Suspended Solids (TSS) and
turbidity frequently exceeding established quality standards. One commonly
applied treatment method for reducing TSS and turbidity is the coagulation—
flocculation process, whose effectiveness is strongly influenced by hydrodynamic
mixing conditions. This study aims to analyze the effects of baffle configuration,
impeller type, and impeller clearance from the tank bottom on flow patterns and
their relationship to floc formation. The investigated variables include baffle
conditions (with and without baffles), impeller types (flat paddle with 2 blades, flat
paddle with 2 tiered blades, turbine with 4 flat blades, turbine with 4 flat blades
equipped with a vaned disc, and propeller with 3 blades), as well as impeller
clearances of 1.8 cm, 2.4 cm, and 3.0 cm. The observed parameters include flow
patterns, temperature, pH, floc size distribution, and the removal efficiencies of TSS
and turbidity. The findings indicate that mixing design has a significant influence
on hydrodynamic behavior and the quality of the flocs formed. In small-scale tanks,
the presence of baffles can lead to floc breakage, whereas tanks without baffles
promote more stable floc growth. The optimal configuration was achieved using a
turbine impeller with four flat blades, equipped with a vaned disc, positioned 3.0
cm above the tank bottom and operated without baffles. This mixing design
produced stable flow patterns and achieved TSS removal efficiency of 91.67% and
turbidity removal efficiency of 83.27%.

Keywords: Coagulation Flocculation, Hydrodynamics, Impeller, Baffle, Domestic

Wastewater

Xi



