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ABSTRAK

Wastewater treatment plant (WWTP) merupakan bagian dari Pembangkit Listrik
Tenaga Gas dan Uap (PLTGU) Cilegon Operation and Maintenance Service Unit
(OMU) yang digunakan untuk mengolah limbah cair pembangkit sebelum dibuang
agar memenuhi baku mutu air limbah. Pada plant ini memiliki banyak pompa salah
satunya unit neutralizing pit pump dan wastewater storage pond pump yang digunakan
dalam proses pengolahan limbah. Kerusakan pompa sering terjadi terutama pada
komponen bushing dan shaft sleeve mengakibatkan durabilitas pompa menurun.
Penelitian ini bertujuan menjaga durabilitas pompa dengan mengganti media /ube
water menggunakan air olahan WWTP yang terhindar dari kandungan lumpur yaitu
dengan mengambil dari clear water pit. Untuk itu diperlukan instalasi pompa guna
mengalirkan air dari clear water pit menuju unit neutralizing pit pump dan wastewater
storage pond pump. Metode penelitian ini adalah studi lapangan, studi literatur, serta
melakukan wawancara dengan narasumber agar mendapat data yang akurat. Setalah
dianalisa kerusakan shaft sleeve dan bushing pompa terjadi akibat penggunaan lube
water yang tidak sesuai yaitu dengan menggunakan fluida alir pompa dimana terdapat
kontaminan lumpur. Untuk kebutuhan instalasi pompa data yang ada diolah
menggunakan perhitungan instalasi pompa dimulai dengan perhitungan debit aliran
fluida, perhitungan diameter pompa, perhitungan tipe aliran, perhitungan head loss
minor, perhitungan /sead loss mayor, perhitungan head total pompa, dan perhitungan
kapasitas pompa. Setelah semua data tepenuhi maka dilanjutkan dengan pemilihan
pompa sesuai dengan kebutuhan. Dari hasil perhitungan diketahui head instalasi
sebesar 3,994 m dan kebutuhan lube water adalah 0,0002925 m>/s. Jenis pompa yang
dibutuhkan adalah 40 x 32B4 — 50.4.

Kata Kunci : Wastewater treatment plant, bushing, shaft sleeve, lube water, instalasi
pompa
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PUMP INSTALLATION PLANNING FOR THE UTILIZATION OF CLEAR
WATER PIT AS LUBE WATER TO IMPROVE PUMP DURABILITY OF
NEUTRALIZING PIT PUMP AND WASTEWATER STORAGE POND PUMP

ABSTRACT

The wastewater treatment plant is part of the Gas and Steam Cilegon Operation and
Manitenance Service Unit power plant, which is used to treat wastewater before it is
disposed of. In this plant has many pumps, one of them is neutralizing pit pump and
wastewater storage pond pump used in the waste treatment process. Damage often
occurs especially on the bushing dan shaft sleeve components, this case resulting in
decreased pump durability. This study aims to maintain the durability of the pump by
replacing lube water media using WWTP treated water with out sludge content. This
research method is a field study, literature study, and conducting interviews with
informants in order to get accurate data. After analyzing the damage to the bushing
and shaft sleeve because of bad lube water, the lube water use pump fluid which
contain sludge. For the pump instalation, the data is processed using pump installation
calculations starting with the calculation of fluid flow, pump diameter, flow type,
minor head loss, major head loss, total pump head and calculation of pump capacity.
After all the data are met, it is followed by selecting the pump need. From the
calculation, it is known that the installation head is 3,994 m and the lube water
requirement is 0,0002925 m*/s. The type of pump required is 40 x 32B4— 50,4.

Keywords: Wastewater treatment plant, bushing, shaft sleeve lube water, pump
installation
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Q = Debit Aliran [m?/s]
A = Luas Penampang [m?]

A% = Kecepatan Aliran [m/s]
D = Diameter pipa [m]

s = Phi [3,14]
Vizin = Kecepatan Maksimum Yang Diijinkan [1 m/s]
Re = Bilangan Reynold

v = Viskositas Kinematic [m?/s]
hlymayor=Mayor Head Loss [m]

f = Faktor Gesekan

r = Kekerasan Relatif Pipa

€ = Pipe Roughness Heights [mm]

L = Panjang Pipa Lurus [m]

V = Kecepatan Rata — Rata Fluida [m/s]

g = Percepatan Gravitasi [m/s?]
h; minor= Minor Head Loss [m]

K = Koefisien Kerugian [m]

h, = Head Ketinggian [m]
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P, = Tekanan Pada Reservoir Tekan [kg/m?]
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V42 =Kecepatan Aliran Pada Pipa Tekan [m/s]
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V2 = Kecepatan Aliran Pada Pipa Hisap [m/s]
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