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Learning Objectives

@ To create and mesh 3D cylindrical
pipe.
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Learning Objectives

e To create and mesh 3D cylindrical
pipe.

e To simulate the Hagen-Poiseuille
flow having fixed pressure ratio.

@ To visualize the velocity contour in

ParaView.
.
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System Requirement

@ Linux Operating System Ubuntu
version 12.04
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System Requirement

e Linux Operating System Ubuntu
version 12.04

e OpenFOAM version 2.1.1
e ParaView version 3.12.0
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e Basic Fluid Dynamics
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e Basic Fluid Dynamics
e Hagen-Poiseuille flow
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Hagen-Poiseuille Flow Diagram

Wall Parabolic Velocity profile
Inlet — Outlet
, S ‘
S —
P1=20Pa (=} / P2=0Pa
Wall ’
0.3m
For Water,

p = Dynamic Viscosity = 1e-03
n = kinematic viscosity = 1e-06
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Formulas and Analytical Solution

@ Pressure Drop along the pipe:
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Formulas and Analytical Solution

@ Pressure Drop along the pipe:

32U, L
() P1 - P2 == D2 £
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Formulas and Analytical Solution

@ Pressure Drop along the pipe:

320 UsveL
() P1 - P2 == ng

o Uy, = 0.208 m/s

'I:!:I'
Talk to a Teacher

Saurabh Sawant, IIT Bombay Hagen-Poiseuille flow in OpenFOAM



Formulas and Analytical Solution

@ Pressure Drop along the pipe:
o P1 - P2 =32ué/23ng

o Uy = 0.208 m/s
e Maximum Velocity:
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Formulas and Analytical Solution

@ Pressure Drop along the pipe:
Qo P1 - P2 =32Mgzang

o U, = 0.208 m/s
e Maximum Velocity:
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Formulas and Analytical Solution

@ Pressure Drop along the pipe:
() P1 - P2 =32Mgzang
o U,z = 0.208 m/s

e Maximum Velocity:

0 Unax = 2U,; = 0.416 m/s
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Formulas and Analytical Solution

@ Pressure Drop along the pipe:
o Py - Py =2t
o U, = 0.208 m/s

e Maximum Velocity:
© Unax = 2U,; = 0.416 m/s

@ Reynolds Number:
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Formulas and Analytical Solution

@ Pressure Drop along the pipe:
o Py - Py =2t
o U, = 0.208 m/s

e Maximum Velocity:
© Unax = 2U,; = 0.416 m/s

@ Reynolds Number:
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Formulas and Analytical Solution

@ Pressure Drop along the pipe:
o Py - Py =2t
o U, = 0.208 m/s

e Maximum Velocity:
© Unax = 2U,; = 0.416 m/s

@ Reynolds Number:

o Re = %22 — 2080
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Formulas and Analytical Solution

@ Pressure Drop along the pipe:
o P, - P, _32uU L
o Upy = 0.208 m/s

e Maximum Velocity:
© Unax = 2U,; = 0.416 m/s

@ Reynolds Number:

o Re = %22 — 2080
e Hence, the flow is transient.
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Solver

@ lcoFoam
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Solver

@ lcoFoam
o It is a Transient Solver

@ Used for Incompressible, laminar
flow of Newtonian fluid
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Pressure Boundary Conditions

@ Inlet: fixedPressure
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Pressure Boundary Conditions

o Inlet: fixedPressure
@ Qutlet: fixedPressure
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Pressure Boundary Conditions

o Inlet: fixedPressure
@ Qutlet: fixedPressure
o Walls: ZeroGradient
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Velocity Boundary Conditions

@ Inlet: pressurelnletVelocity
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Velocity Boundary Conditions

o Inlet: pressurelnletVelocity
@ QOutlet: zeroGradient
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Velocity Boundary Conditions

o Inlet: pressurelnletVelocity
@ QOutlet: zeroGradient
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Velocity Boundary Conditions

o Inlet: pressurelnletVelocity
@ Outlet: zeroGradient
o Walls: fixedValue
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Blocking Strategy

Back Face: Front Face:
10 9 22 21
3 5 8 17
2 1 14 13
0 25
3 4 15 16
7 8 19 20
11 12 23 24
(0.3,0.3)
- DIMENSIONS
(in cm)
(0,0) -
0.3 T:I'
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@ To create and mesh a 3D pipe
geometry.
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@ To create and mesh a 3D pipe
geometry.

e To simulate Hagen-Poiseuille flow
for a fixed pressure ratio.

e To visualize the velocity results in

paraFoam.
.
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@ Change the geometry parameters
such as length and diameter.
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o Change the geometry parameters
such as length and diameter.

@ Change the corresponding pressure
ratio.
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o Change the geometry parameters
such as length and diameter.

e Change the corresponding pressure
ratio.
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o Change the geometry parameters
such as length and diameter.

e Change the corresponding pressure
ratio.

@ Use the fluid of different viscosity.
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About the Spoken Tutorial Project

e Watch the video available at
http: / /spoken-tutorial.org
/What _is_a_Spoken_Tutorial

o It summarises the Spoken Tutorial
project
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About the Spoken Tutorial Project

e Watch the video available at
http: / /spoken-tutorial.org
/What _is_a_Spoken_Tutorial

o It summarises the Spoken Tutorial
project
e If you do not have good

bandwidth, you can download

and watch it L‘
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Spoken Tutorial Workshops

The Spoken Tutorial Project Team

@ Conducts workshops using spoken
tutorials

@ Gives certificates to those who
pass an online test

e For more details, please write to
contact@spoken-tutorial.org T-I:I'
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