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Abstrak, 
Pompa sentrifugal vertically suspended (VS4) sering digunakan dalam industri untuk 
menyalurkan fluida pada sistem yang membutuhkan kapasitas besar dan head tinggi. 
Namun, permasalahan sering muncul terkait kerusakan poros akibat defleksi yang 
berlebihan dan paparan lingkungan korosif. Oleh karena itu, diperlukan desain pompa 
yang mampu mengatasi permasalahan tersebut dengan tetap memenuhi standar performa 
yang diinginkan. Penelitian ini bertujuan untuk merancang pompa VS4 dengan kapasitas 
669 m³/jam dan head 96,28 meter serta menganalisis desain poros yang sesuai dengan 
standar API 610 edisi 11. Metode yang digunakan dalam perancangan meliputi analisis 
performa pompa, perhitungan efisiensi, daya motor, dan kekuatan poros berdasarkan 
material yang dipilih. Hasil perhitungan menunjukkan bahwa pompa dirancang dengan 
efisiensi sebesar 50%, menggunakan daya motor 55 kW dan putaran 2980 RPM. Poros 
yang digunakan memiliki diameter bervariasi antara 15 hingga 50 mm, dengan material 
A434 Grade 4140. Faktor keamanan poros mencapai 2,57 dengan defleksi maksimum 
0,0086 mm, memenuhi standar API 610 edisi 11. Kesimpulannya, desain pompa dan 
poros yang dihasilkan mampu memenuhi kebutuhan operasional dan menjaga keandalan 
sistem. 
 
Kata kunci: Pompa Vertically Suspended 4, Desain Pompa, Poros Pompa 
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Abstract, 
Vertically suspended centrifugal pumps (VS4) are often used in industry to distribute 
fluids in systems that require large capacity and high head. However, problems often arise 
related to shaft damage due to excessive deflection and exposure to corrosive 
environments. Therefore, a pump design is needed that is able to overcome these problems 
while still meeting the desired performance standards. This study aims to design a VS4 
pump with a capacity of 669 m³/hour and a head of 96.28 meters and analyze the shaft 
design in accordance with the API 610 edition 11 standard. The methods used in the 
design include pump performance analysis, efficiency calculations, motor power, and 
shaft strength based on the selected material. The calculation results show that the pump 
is designed with an efficiency of 50%, using a motor power of 55 kW and a rotation of 
2980 RPM. The shaft used has a diameter varying between 15 to 50 mm, with A434 Grade 
4140 material. The shaft safety factor reaches 2.57 with a maximum deflection of 0.0086 
mm, meeting the API 610 edition 11 standard. In conclusion, the resulting pump and shaft 
design is able to meet operational needs and maintain system reliability. 
 
Keywords : Vertically Suspended Pump 4, Pump Design, Pump Shaft 
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