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ABSTRAK 

 

 

Penelitian tentang internal flow telah banyak dilakukan dan terus 

berkembang. Salah satunya adalah aliran yang melalui rectangular elbow. Pada 

karakteristik aliran yang melalui rectangular elbow sangatlah rumit dan 

mengalami berbagai macam fenomena. Salah satunya adalah terbentuknya 

secondary flow. Fenomena aliran ini terjadi karena adanya interaksi boundary 

layer pada corner wall. Efek yang ditimbulkan oleh aliran sekunder ini adalah 

penyumbatan aliran (blockage effect) sehingga mengurangi effective flow area. 

Model uji yang digunakan adalah Air Flow Bend AF 15 yang berada di 

dalam Laboratorium Thermofluid Teknik Mesin UNDIP dengan Diameter 

hidrolik (Dh) = 66,7 mm, menggunakan kecepatan U ≈ 33 m/s dan Reynold 

Number sebesar 150000. Variabel yang diukur adalah tekanan statis dengan 

menggunakan Inclinable Multitube Manometer dan dihubungkan pada wall 

pressure tappings yang kemudian dapat menghasilkan grafik distribusi wall 

Pressure Coefficient (Cp). 

Penelitian dilakukan secara eksperimen dan visualisasi numerik 

menggunakan software FLUENT 6.3.26 dan GAMBIT 2.4.6 agar dapat 

memberikan informasi mengenai fenomena aliran yang melintasi rectangular 

elbow. Dengan menggunakan dua metode penelitian didapatkan hasil mengenai 

distribusi tekanan pada outer, inner wall dan radial section serta mengetahui 

jumlah debit (Q) pada saluran masuk, belokan θ = 45⁰ dan saluran keluar. 

 

Kata kunci  : internal flow, rectangular elbow, secondary flow, Pressure 

Coefficient (Cp) 
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ABSTRACT 

 

 

Research about the internal flow have been done and continues to grow 

up. One of all is the flow through a rectangular elbow. On the flow characteristic 

that the rectangular elbow through is so complicated and have many kinds of 

phenomena. There is the formation of secondary flow. This flow phenomenon 

occurs because of boundary layer interaction on the corner wall. The effect 

caused by this secondary flow is the flow blockage (blockage effect), so that 

reducing the effective flow area. 

The test model used was Air Flow Bend AF 15 inside Mechanical 

Engineering Laboratory Termofluid UNDIP with hydraulic diameter (Dh) = 66.7 

mm, using the velocity U ≈ 33 m / s and Reynolds Number of 150,000. The 

variable measured is static pressure using a manometer Multitube Inclinable and 

connected to wall pressure tappings then can produce wall distribution graph 

Pressure Coefficient (Cp). 

Research conducted in experimental and numerical visualization using the 

software FLUENT GAMBIT 6.3.26 and 2.4.6 in order to provide information 

about flow phenomena that crosses the rectangular elbow. By using the two 

methods showed the results of pressure distribution on the outer, inner wall and 

the radial section and know the amount of discharge (Q) in the inlet, the bend θ = 

45 ⁰ and outlet. 

 

Keyword  : internal flow, rectangular elbow, secondary flow, Pressure 

Coefficient (Cp) 
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A  luas penampang, [m2] 

b  lebar penampang elbow, [m] 

Cd discharge coefficient,  

Cp Pressure Coefficient,  

Dh diameter hidrolis,  [m] 

h panjang penampang elbow, [mm] 

P  tekanan statis,  [N/m2] 

po tekanan statis referensi, [N/m2] 

P - po tekanan dinamis [N/m2] 

Q laju aliran volume,  [m3/s] 

r1,r2 jari-jari kelengkungan elbow  [m] 

Re bilangan Reynolds 

s streamline [mm] 

U  kecepatan uniform, [m/s] 

V kecepatan, [m/s] 

Δh panang terukur – datum [mm] 

ρ massa jenis,  [kg/m3] 

υ viskositas kinematik,  [m2/s] 
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