FLUENT - Laminar Pipe Flow
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Problem Specification
Exercises (OLD)

(D This module is from our free online simulations course at edX.org (sign up here). The edX
interface provides a better user experience, so we have moved the module there.

Laminar Pipe Flow

Created using ANSYS 16.2

Problem Specification
Pre-analysis
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. Verification &+ Validation

Learning Goals

In this module, you'll learn to:

® Develop the numerical solution to a laminar pipe flow problem in ANSYS Fluent
® Verify the numerical results from ANSYS Fluent
® Connect the ANSYS steps to concepts covered in the Computational Fluid Dynamics section

Problem Specification
This module is drawn from MAE 4230/5230 Intermediate Fluid Dynamics at Cornell University.

Consider fluid flowing through a circular pipe of constant radius as illustrated below. The figure is not to scale. The pipe diameter D = 0.2 m and length L =
3 m Consider the inlet velocity to be constant over the cross-section and equal to 1 m/s. The pressure at the pipe outlet is 1 atm. Take density =1 kg/ m 3
and coefficient of viscosity p = 2 x 10 -3 kg/(m*s). These parameters have been chosen to get a desired Reynolds number of 100 and don't correspond to

any real fluid.


https://confluence.cornell.edu/display/SIMULATION/Laminar+Pipe+Flow+-+Exercises
https://confluence.cornell.edu/display/SIMULATION/Computational+Fluid+Dynamics
https://classes.cornell.edu/browse/roster/SP16/class/MAE/4230
https://courses.edx.org/courses/course-v1:CornellX+ENGR2000X+1T2018/courseware/2bb3c73e84184ebc884af4fead226a24/65c40850f8814e4daf8f723f06b0f4e5/1?activate_block_id=block-v1%3ACornellX%2BENGR2000X%2B1T2018%2Btype%40vertical%2Bblock%40f9673c9bebbd458790eb5cecf6617327
https://www.edx.org/course/hands-introduction-engineering-cornellx-engr2000x-0
https://courses.edx.org/courses/course-v1:CornellX+ENGR2000X+1T2018/courseware/2bb3c73e84184ebc884af4fead226a24/65c40850f8814e4daf8f723f06b0f4e5/1?activate_block_id=block-v1%3ACornellX%2BENGR2000X%2B1T2018%2Btype%40vertical%2Bblock%40f9673c9bebbd458790eb5cecf6617327
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We'll solve this problem numerically using ANSYS Fluent. We'll look at the following results:
Velocity vectors
Velocity magnitude contours

Pressure contours
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® Velocity profile at the outlet

We'll verify the results by following a systematic process which includes comparing the results with the analytical solution in the full-developed region.

Go to the EdX course

Go to all FLUENT Learning Modules


https://courses.edx.org/courses/course-v1:CornellX+ENGR2000X+1T2018/courseware/2bb3c73e84184ebc884af4fead226a24/65c40850f8814e4daf8f723f06b0f4e5/1?activate_block_id=block-v1%3ACornellX%2BENGR2000X%2B1T2018%2Btype%40vertical%2Bblock%40f9673c9bebbd458790eb5cecf6617327
https://confluence.cornell.edu/display/SIMULATION/FLUENT+Learning+Modules
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