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ABSTRAK 

Nama : Muhammad Thohari Jatisidi 

Program Studi : Teknik Fisika 

Judul Skripsi : Analisis Numerik dan Optimasi Desain Pipa Dua Elbow 

Terhadap Erosi Aliran Dua Fasa Menggunakan CFD – 

DPM 

Penelitian ini bertujuan untuk menganalisis laju erosi menggunakan metode 

Computational Fluid Dynamics (CFD) dan Discrete Phase Model (DPM). Aliran 

dua fasa cair – padat pada konfigurasi pipa dua elbow yang disusun secara seri dapat 

menyebabkan erosi akibat perubahan arah aliran yang menimbulkan percepatan 

mendadak dan hantaman partikel yang terbawa oleh aliran fluida pada dinding 

elbow. Intensitas laju erosi terbukti meningkat signifikan seiring bertambahnya 

volume fraksi partikel. Hasil simulasi laju erosi pada volume fraksi partikel 5% 

adalah  3,833 × 10−4𝑘𝑘𝑘𝑘/𝑚𝑚2 ∙ 𝑠𝑠 , volume fraksi partikel 7% adalah 5,366 ×

10−4𝑘𝑘𝑘𝑘/𝑚𝑚2 ∙ 𝑠𝑠   dan volume fraksi 9% 6,899 × 10−4𝑘𝑘𝑘𝑘/𝑚𝑚2 ∙ 𝑠𝑠 . Selanjutnya, 

dilakukan simulasi pada desain elbow alternatif dengan modifikasi radius 

kelengkungan dan sudut tikungan. Hasilnya menunjukkan penurunan laju erosi 

maksimum hingga 98,07%, dengan nilai 1,33 × 10−5𝑘𝑘𝑘𝑘/𝑚𝑚2 ∙ 𝑠𝑠  pada volume 

fraksi 9%. Temuan ini menegaskan bahwa desain geometri elbow yang tepat dapat 

menjadi strategi efektif dalam mengurangi laju erosi serta meningkatkan keandalan 

sistem perpipaan industri. 

Kata kunci: CFD, DPM, erosi, aliran dua fasa, elbow. 
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ABSTRACT 

Name : Muhammad Thohari Jatisidi 

Department : Engineering Physics 

Title of Thesis : Numerical Analysis and Optimization of Two – Elbow 

Pipe Design Against Two – Phase Flow Erosion Using 

CFD – DPM 

This study aims to analyze the erosion rate using the Computational Fluid 

Dynamics (CFD) method combined with the Discrete Phase Model (DPM). Two – 

phase liquid – solid flow in a series configuration of two elbows can cause erosion 

rate due to changes in flow direction that cause sudden acceleration and impact of 

particles carried by the fluid flow on the elbow walls.The intensity of erosion rate 

was found to increase significantly with higher particle volume fractions. The 

simulation results show that the erosion rate at a 5% particle volume fraction is 

3,833 × 10−4𝑘𝑘𝑘𝑘/𝑚𝑚2 ∙ 𝑠𝑠 , at 7% is 5,366 × 10−4𝑘𝑘𝑘𝑘/𝑚𝑚2 ∙ 𝑠𝑠 , and at 9% is 

6,899 × 10−4𝑘𝑘𝑘𝑘/𝑚𝑚2 ∙ 𝑠𝑠 . Furthermore, a simulation was conducted on an 

alternative elbow design with modifications to the curvature radius and bending 

angle. The results indicate a maximum erosion rate reduction of up to 98,07%, with 

a value of 1,33 × 10−5𝑘𝑘𝑘𝑘/𝑚𝑚2 ∙ 𝑠𝑠 at a 9% particle volume fraction. These findings 

highlight that an appropriate elbow geometry design can serve as an effective 

strategy to mitigate erosion rate and enhance the reliability of industrial piping 

systems. 

Keywords: CFD, DPM, erosion, two – phase flow, elbow. 
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