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Working out the blocking strategy is the most critical step for creating structured mesh. It
takes time for one to acquire required skills to generate blocking structure for complex
geometry. It’s always a good idea to start with simple geometry topology and move towards
complex topology. In this project, number of geometrical configurations are given in
increasing complexity order. It starts with simple cylindrical geometry and the goes to more
complex multi zone meshing. The end goal of the project is not to generate mesh for any
specific flow rates, but to create a blocking structure such that it could be used for any flow
conditions later. The focus is on creating a blocking structure and zones rather than create a
mesh.

This mini project tests your understanding of various multiblock mesh generation options in
ANSYS ICEMCFD. After completing this mini project you will be comfortable in creating
multiblock structured meshing for simple geometries.

1 Prerequisites

The main pre-requisite for project is basic understanding of multiblock hexahedral meshing
using ANSYS ICEMCFD. Before taking this project, please make sure that you have gone
through lessons on “Structured Hexahedral meshing”.

2 Problem Definition

Project contains set of geomefries. The forus of this project is*o create a blocking structure
suitable for all given geometries. Once tke blocking structure is'created, that could be
adapted to any flow rate corditions lat&r. Itis also expected tha: you create required O-Grid
blocking so that boundary la'ver mesh/cosild he gen=rated. It is advised that you should work
on these geometries in the sequence hevare given talow.

For all geometries, two inputs are 'giver, ohelthevequired dirhensions to create the
geometry and other the zone labels and type. It is expected that you create the geometry
and make sure that your exported mesh (for any solves), would have the required zone
labels and zone type.

For the geometries containing multiple zones, you have to create a mesh which is conformal
at the zone boundaries. This requires connected blocking structure. The best way to create
such blocking structure is to use “Top-to-Bottom” blocking approach. This requires one big
block to be created first and then split and delete unwanted blocks to get required blocking
structure.
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2.1 Single Cylinder
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Figure/L: Dimensions
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Figure 2: Zone assignment
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2.2 Two Cylinders
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Figure
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Figure 4: Zone assignment
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2.3 Three Cylinders
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: Ia'mensions
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Figure 6: Zone assighnment
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2.4 Pipe with Thickness

Inside® =3 cm

Outside® = 6 cm

Figure//: Dimensions
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Figure 8: Zone assignment
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2.5 Simple Shell-and-Tube

Inside ® =4 cm

Qutsided = 6 cm

Figure 9: Dimension
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Figure 10: Zone assighment
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2.6 Shell and Tube with Thickness

Inside ® =3 cm

Qutsided = 6 cm

N Central ® = 4 cm
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Figure 12: Zone assighment
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2.7 Pump a Like (2D)

N ®=10cm

mensions
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Figure 14: Zone assignment
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2.8 Sector with Rotational Periodicity
Following different activities are expected for this geometry:

1. Only sector mesh: Create a sector blocking and mesh with periodic boundary conditions.
Complete mesh (approach 1): Create a sector blocking and rotate blocking along with
geometry. Create mesh for complete geometry.

2. Complete mesh (approach 2): Create sector blocking and sector mesh. Load the sector
mesh and rotate (with merging nodes) to get complete mesh.

Outside® = 10 cm
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* Figure 15: Dimensions.

Outer Surface
Zone Label : Quter_Wall
Zone Type : Wall

Zone Label ;: Outlet
Zone Type : Pressure Outlet

Sector Cutting Plane
Zone Label : Per2
Zone Type : Periodic

Inside Surface
Zone Label - Inner_Wall
Zone Label ; Inlet Zone Type : Wall

Zone e« Velocity Inlet
e v Sector Cutting Plane

Zone Label : Perl
Zone Type : Periodic

Figure 16: Zones
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3 Download Input Files

This mini project does not require any input files. Use geometry dimensions given above to
create the geometry. You can download the PDF copy with details of this mini project from
below link. Its compressed zip files, so download and unzip the file to get PDF copy.

1. PDF instructions for this mini project

You can also download PDF instruction file from “Shared Files” section on lesson page.

4 Results and Discussion

If you have any specific query about the mini project or want to share the results of this
project, please post them on course discussion forum.
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LearnCAx Knowledge Base

Courses offered by LearnCAx are designed to meet all your needs.
It has range of FREE and PREMIUM courses which is designed to
meet the industry requirements. All the courses are self-contained
with video lectures, quiz, assignments and projects. Every course
comes with FAQs and discussion forums where you can get
7~ answers to all your questions. Each course contains live assistance
¢ T LN from LearnCAXx faculty where faculties will guide you through
online sessions and desktop sharing.

Blogs is the place where our coaches share their knowledge
through articles. This includes best practices, advance techniques,
and recent development in respective field. LearnCAx is backed
with strong industrial consultancy team. This team does projects
for industries. As LearnCAx main focus is “from academics to
industry”, blogs gives us an opportunity to share details about our
industrial work. It’s not only about what is done, but also about
how the project is done. The objective is to give student’s more
knowledge about industrial project so that they feel connected to
the industry.

View Blogs

No matter what is the form of learning, an interaction with experts
is an inevitable part of every learning process. LearnCAx faculty
conducts webinars to share the knowledge with you. Let it be
knowhow of software, introduction to a particular topics or
discussing fundamentals of a subject, all webinars are targeted
towards sharing the knowledge and getting feedback about what
your training needs are? Webinar is also a place for our
consultancy team to share their work with you. All these live
sessions would give an opportunity to you to talk to the experts in
the domain.

Create FREE LearnCAXx account to access all the knowledge base Create Account

Webinars

MULTIBLOCK MESH GENERATION - BLOCKING STRATEGY © Copyrights: https://www.LearnCAx.com



https://www.learncax.com/
https://www.learncax.com
https://www.learncax.com/courses
https://www.learncax.com/courses
https://www.learncax.com/knowledge-base/blog
https://www.learncax.com/knowledge-base/blog
https://www.learncax.com/knowledge-base/webinar
https://www.learncax.com/knowledge-base/webinar
https://www.learncax.com/support/my-account

	1 Prerequisites
	2 Problem Definition
	2.1 Single Cylinder
	2.2 Two Cylinders
	2.3 Three Cylinders
	2.4 Pipe with Thickness
	2.5 Simple Shell-and-Tube
	2.6 Shell and Tube with Thickness
	2.7 Pump a Like (2D)
	2.8 Sector with Rotational Periodicity

	3 Download Input Files
	4 Results and Discussion
	LearnCAx Knowledge Base

