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ABSTRAK 

 

Pentingnya efisiensi sistem pendingin dalam industri energi dan proses sektor 

industri, khususnya dalam proses produksi cairan Asam Sulfat (H₂SO₄) sangat 

bergantung pada efisiensi operasional. Salah satu faktor kunci yang menentukan 

efisiensi keseluruhan pabrik adalah pengendalian tempetarur pada komponen-

komponen kritis. Kegagalan dalam membuang panas dapat mengakibatkan 

penurunan kinerja, peningkatan konsumsi energi, dan kerusakan peralatan. 

Peningkatan volume air basin cooling tower di atas batas minimal yang diperlukan 

untuk menstabilkan suhu air dingin atau meningkatkan efisiensi kinerja Cooling 

Tower (CT) & Main Gas Blower (MGB). Penelitian ini akan menganalisis secara 

dampak kuantitatif dari perbandingan volume Water Basin Tank (WBT) bawaan 

pabrikan dan modifikasi terhadap parameter efisiensi operasional CT & MGB untuk 

memvalidasi ambang batas operasional yang optimal. Dimana didapat hasil 

penelitian ini, untuk tipe water basin standar bawaan pabrikan nilai rata-rata range 

5,3°C, approach 10,78°C, efektiϐitas 50,79%, kapasitas pendingin 0,9 m³°C/h 

dan  kehilangan penguapan 1,6 m³/h. Sedangkang water basin modiϐikasi nilai 

rata-rata range 7,2°C , approach 7,7°C, efektiϐitas 92,6%, kapasitas pendingin 

1,1 4m³°C/h dan  kehilangan penguapan 2,1 m³/h. Akibat dari pendinginan 

dari CT, penggunaan WBT bawaan pabrikan menunjukkan nilai tempartur cooling 

37,5°C, daya output 3.008,8 kW, efisiensi 71,5% dan power loss 1198,4 kW. 

Sedangkan penggunaan WBT modifikasi menunjukkan nilai temptartur cooling 

34,7°C, daya output 4.083,8 kW, efisiensi 97,1 % dan power loss 123,0 kW. Dari 

perbandingan nilai tersebut dihasilkan bahwa semakin rendah temperatur dari 

cooling tower semakin tinggi daya output, semakin tinggi pula efisiensi dan power 

loss yang rendah dari MGB. Maka dari hasil yang diperoleh, Cooling Tower LBC 

250 dengan water basin modifikasi menunjukkan performa baik untuk digunakan 

sebagai sistem pendingin Main Gas Blower di Acid Plant PT. XYZ. 

Kata kunci: Kinerja, Temperatur, Asam Sulfat, Water Basin Tank Cooling 
Tower, Main Gas Blower. 
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ABSTRACT 

 

The efficiency of cooling systems is highly critical in energy industries and 

industrial processes, particularly in the production of liquid sulfuric acid (H₂SO₄) 

which relies heavily on operational efficiency. A key factor determining overall 

plant efficiency is temperature control in critical components. Failure to dissipate 

heat effectively can result in performance degradation, increased energy 

consumption, and equipment damage. Increasing the volume of the cooling tower 

basin water beyond the minimum required limit is intended to stabilize cold water 

temperatures or enhance the performance efficiency of both the Cooling Tower 

(CT) and the Main Gas Blower (MGB). This study quantitatively analyzes the 

impact of comparing the manufacturer's standard Water Basin Tank (WBT) volume 

against a modified volume on the operational efficiency parameters of the CT and 

MGB to validate the optimal operational threshold. The results indicate that the 

standard manufacturer's water basin yields an average range of 5.3°C, an 

approach of 10.78°C, an effectiveness of 50.79%, a cooling capacity of 0.9 m³°C/h, 

and an evaporation loss of 1.6 m³/h. Meanwhile, the modified water basin shows 

an average range of 7,2°C, an approach of 7,7°C, an effectiveness of 92,6%, a 

cooling capacity of 1.14 m³°C/h, and an evaporation loss of 2,1 m³/h. As a result of 

the cooling tower performance, the use of the manufacturer's WBT results in a 

cooling temperature of 37.5°C, an output power of 3.008,8 kW, an efficiency of 

71,5%, and a power loss of 1.198,4 kW. Conversely, the modified WBT 

demonstrates a cooling temperature of 34,7°C, an output power of 4.083,8 kW, an 

efficiency of 97,1%, and a power loss of 123,0 kW. The comparison reveals that a 

lower cooling tower temperature leads to a higher output power, greater efficiency, 

and lower power loss in the MGB. Based on these findings, the LBC 250 Cooling 

Tower with a modified water basin demonstrates superior performance for use as 

a cooling system for the Main Gas Blower at the Acid Plant of PT. XYZ. 

Keywords: Performance, Temperature, Sulfuric Acid, Cooling Tower Water Basin 

Tank, Main Gas Blower. 
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