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 14.5 Release
 Lecture 5: Cutcell Meshing
 Introduction to ANSYS Fluent Meshing
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 Introduction Benefits of Cutcell meshing include:
 • No high quality surface meshing required – bad quality STL facets can be used as input geometry
 • Can handle overlapping geometry
 • High % of perfect hex elements which can be less numerically dissipative in CFD simulations
 • Reduced cell count for the same resolution of hexcore or tetrahedral meshes due to high % hex elements
 • Hex prisms in the prism layers
 • Driven by Advanced Sizing Functions for highly automated refinement controls for curvature and proximity on both feature edge and boundary basis
 • Automatic treatment of zero-thickness baffles
 • Fluid region extraction from solid volume objects +capping face objects
 Current limitations include:
 • Works most robustly with closed, water-tight volumes as input objects. Can handle very small gaps in input geometry. Conformal faceting or shrink-wrap can be done to close objects if required (See DAY2).
 • Overall prism layer thickness is limited and prisms can be slow for large meshes
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 CutCell: Behind the Scenes
 1. Volume Objects created
 2. Uniform Cartesian mesh is generated
 3. Cells intersecting the geometry are marked
 4. Refinement is carried out based on curvature, proximity, etc.
 5. Nodes are projected onto the geometry and if quality is degraded cells are cut. Result is layer of hex, tet, prism and pyramid on the boundary.
 6. Cells are separated into different cell zones according to the definition of the Volume Objects
 7. New Boundaries are extracted corresponding to the input geometry
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 Cutcell Process – Step1 Grid Coarse Grid
 Begin with coarse overlaid
 Cartesian grid Additional Bodies of
 Influence (BOIs)
 Geometry
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 Cutcell Process – Step2 Refine
 Refine Cartesian grid
 based on curvature,
 proximity and user sizing
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 Cutcell Process – Step Snap & Improve
 Snap grid nodes to
 surfaces to conform to
 the geometric
 boundaries and feature
 edges. Internal “dead”
 zones can be deleted.
 Dead Zone
 Fluid Zone
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 Cut Cell Main Controls
 • CutCell Meshing can be accessed from
 1. The dropdown list Mesh->CutCell…
 2. The Workflow Button under Volume Mesh
 Recommended to use workflow where user can also set up Material Point(s), Size
 Functions and Manage Object Definitions
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 Generating CutCell Meshes • In TGrid R14 all objects took part in Cutcell
 meshing by default. This changes at R14.5 FLM.
 • CutCell GUI now includes these options:
 – Users can now choose which Objects are to be meshed by selection in a list
 – Users can also use Material Points to choose fluid volumes to mesh (important when fluid volume is being extracted from Solid and capping Objects)
 – Print to console a List of Objects (all types)
 – Keep Solid Cell Zones will retain cells inside any objects of solid cell zone type
 • Only Selected entities will take part in the Cutcell meshing when Create is hit
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 • Objects
 – Objects are a collection of Faces and Edges
 – Objects were introduced in TGrid R13 as a way of defining the domain for Cutcell and later Assembly meshing.
 – Objects have been expanded in Fluent Meshing;
 • Three Object Types: Geometry, Wrap and Mesh
 • Three Zone (Volume) Types: Fluid, Solid and Dead
 – Geometry Objects (Solid) are automatically created during CAD import
 – Each CAD “body” is created as a separate object i.e. surface body, solid body.
 – All Assembly Meshing operations are based on objects or are creating objects
 – Objects do not have to be closed bodies;
 • Capping faces, and baffles can also be objects
 – Objects also carry a “Priority Number”
 • Higher priority (bigger value) takes precedence when bodies are overlapping
 Assembly meshing objects
 5 10
 10 10 10 5
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 CutCell Volume Object Priority
 • In case of overlapping volume objects, the entities in the overlapped region will be included with the object having a higher priority value
 Simple Example:
 2 overlapping boxes
 Object1
 Object2
 Object1 Priority > Object2 Priority
 Object1 takes overlapping cells Object1 Priority < Object2 Priority
 Object2 takes overlapping cells
 Object1 Priority = Object2 Priority
 All cell zones are merged
 Equal priorities can be useful for e.g. Lumping overlapping solids into a single solid zone.
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 • Definition Tab
 – In this Tab you can Create, Change Type and Delete objects
 – New Manage Object GUI
 • Three Object types;
 – Geom, Wrap and Mesh
 – User can force change of type
 • Objects include Boundary zones and edges
 – If you select an Object in the list, the Face and Edge Zones contained within are highlighted
 • Object Creation
 – All Object creation maintains original objects
 • Object Deletion
 – Deletion, optionally with faces and edges
 – i.e. delete Object definition only or the entities within
 • Cell zone type is important, particularly if fluid zones (i.e. wetted surfs) are imported directly
 • Priority is important when multiple files are read, or wind tunnels are created
 • Geometry -Objects are automatically created as part of CAD import
 Manage Objects Panel (1)
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 • Hot Keys are available for selecting/de-selecting Objects using the graphics as follows:
 – After using ctrl-z (zone filter) and right-click to select a Face zone:
 Hot Keys for Object Selection
 • Pick Face Zone’s
 parent Object Ctrl –
 B
 • Un-pick Face Zone’s
 parent Object Ctrl –
 J
 DEMO of hot keys
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 • List Options Tab – We can have many different objects in the list
 (Geometry, Wrap, Mesh types all together)
 – For easier picking there are filters so that you can choose which objects are visible in lists
 – List options allow the user to – hide objects by type by un-ticking the box
 – Show only zones belonging to highlighted object
 – Auto selection of Object Zones (Face and Edge Zones belonging to an object)
 Manage Objects Panel (2)
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 • Operations Tab – To ensure that faces and edges are maintained within objects, a
 large number of object manipulation tools have been added
 – Merging of Objects, Walls and Edges
 – Creation of intersection loops
 • Within or between objects
 – This should always be executed if you have overlapping CAD to capture the overlap feature
 – Extraction of edges
 • Previous edges are automatically removed
 – Face Separation
 • Using Angle or Face seed
 • For local controls (SF, Gap closing, etc)
 • For Boundary Condition setup
 – Face and edge group creation for
 • Local Size Function handling
 • Using Mesh Modify (quality improvements)
 Manage Objects Panel (3)
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 Size Functions
 Size Function Types • Curvature: Specify Min, Max size, Max Angle
 between normals and Growth Rate. (Can be applied to edge or face zones.)
 • Proximity: As above except you specify the number of cells per gap instead of the max angle between normals. (Can be applied to edge or face zones.)
 • Meshed: The size is determined from the mesh size on the geometry (not suitable for CAD STL). (Can be applied to edge or face zones.)
 • Soft: Specify the Max size and the growth rate. The local size is allowed get smaller based on other size functions (e.g. curvature and proximity). (Can be applied to edge or face zones.)
 • Hard: Specify a fixed min size for the zone. The local size fixed and is not allowed to get smaller or larger. (Can be applied to edge or face zones.)
 • BOI (Body of Influence): Select a zone from the list of zones to serve as a body of influence. Defines the max size of cells within that volumetric region and acts as an arbitrarily shaped refinement region for capture of flow features such as turbulent wakes.
 If the BOI is only used for refinement purposes users should ensure not to include these bodies in cutcell creation
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 Size Function – Draw Sizes
 • Draw Sizes will overlay boxes onto the display showing specified
 • Min size
 • Max size

Page 23
                        

© 2011 ANSYS, Inc. December 21, 2012
 23
 Size Functions – Create Defaults
 • Create Defaults will use Global min, max and growth rate inputs to create
 1. Curvature size function on all Edge Zones (default 18 degrees angle)
 2. Curvature size function on all Face Zones (default 18 degrees angle)
 3. Proximity size function on all Edge Zones (default 3 cells across gap)
 4. Proximity size function on all Face Zones (default 3 cells across gap)
 “Create Defaults” should be used with caution and best results will occur when user takes some time to consider best sizings for a problem. Often, proximity on all zones can be overkill
 and increase mesh size considerably and either small hard sizes on specific boundaries or proximity SF between only a few Face/Edge zones will give the best result. Note also that 18
 degrees angle is a coarse, conservative default setting and could be decreased by the user for better curvature capture.
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 Sizing Functions for CutCell – Face Proximity
 • In the case of CutCell meshes, the value of cells per gap is approximate. For example, if a value of 3 is specified for cells per gap on a narrow face, the final CutCell mesh may have between 2-4 cells across the gap, depending on the orientation of the face with respect to the global X, Y, Z axes.
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 • Material point
 – Material points are used for Flow volume extraction or to identify Flow regions in Assemblies. They can be created from two locations
 • Wrap Panel
 • Volume Mesh Generation Panels
 – Procedure
 • Select one or two entities , where the mid-point are located in the Fluid domain (nodes for example)
 – Ctrl N (for node)
 – RMB pick
 • Click on Compute to populate the coordinates
 • Use Draw to verify location
 • Add a Name
 • Create
 – The Material point is now available in several menus
 Fluent Meshing 14.5 Material Point creation
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 Including Baffles
 Cutcell is capable of meshing mesh zero-thickness baffles or “shells”
 • Change faceted geometry type to “internal” in Manage Face Zone Panel
 • Then, as usual:
 – Define volume object for the faceted geometry
 – Define features
 – Define sizing function
 – Generate Cutcell mesh
 cutcell-two-sided-baffle:1 baffle
 Input STL Surface Final Cutcell Surface
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 Recovered Boundary Names
 • When a Cutcell Mesh is generated a new set of boundaries are created with the prefix cutcell-boundary-
 Cleanup will delete original geometry and rename cutcell boundaries to match input boundary names. It will also set advanced prism parameters for cutcell prisms.
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 Growing prisms for the CutCell Mesh • Prism layers are generated as a post-
 volume mesh step from Cutcell boundaries
 • Prisms settings (growth method, number of layers etc) must be prescribed as for tet/hexcore meshes (see Lecture 4) on the cutcell surface mesh boundaries
 • Prisms are extruded into the volume mesh and they overlap the volume mesh
 • The volume mesh is then automatically morphed to fit the inner hex-dominant volume to the prism cap to make all conformal
 • Note that the prism cap must be very smooth for morphing to work and stair-stepping may occur in complex areas
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 Growing prisms for the CutCell Mesh • Create your CutCell volume mesh first
 • Clear the original geometry using the Cleanup button
 • Select the zones from which you want to grow prism layers and specify the prism layer parameters.
 • Click Apply under Zone Specific Growth and Apply in the Prisms panel window
 • Click Create – answer yes to the question:
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 Cutcell Prisms from TUI
 More options exist for cutcell meshing when they are created from the text user interface (TUI) where gap factor and fluid zone to grow into can be specified
 1. Type /mesh/cutcell/create-prism to create the prism layers
 2. Specify the cell zone(s) by name or zone ID into which the prism layers are to be grown. If there is only one cell zone * can be alternatively be used to choose that zone.
 3. Specify the Gap Factor (GF) where a GF of 1 would give space between opposing prism caps equal to local edge length.
 Example TUI Settings for Prism Creation
 A Gap Factor of 0.5 is recommended for most cases
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 CutCell Prism Growth Limitations
 • When prism layers are grown into two volumes sharing an edge, stair-stepping will occur at the common vertex between the volumes
 • Prism layers currently cannot be grown on both sides of a surface shared by adjacent volumes
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 Improving Cutcell Quality
 • Ensure that the quality of the prisms created is appropriate. If the quality of the prism cells is low, you can use post-prism smoothing to improve the quality:
 – /mesh/cutcell/modify/post-morph-improve
 • Mesh -> Tools -> Auto Node Move can be used as described in lecture 4 to drop max cell quality. Orthoskew should be used as the quality criteria for cutcell volume meshes
 • Separate prism and cell zones may be merged using Mesh -> Manage
 – Merge Sub-zones will merge all wall, wall-quad type boundary pairs where prisms have been imprinted
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 Thin Cuts for Sharp/Thin Regions
 • In areas of proximity the geometry can pass through one Cartesian cutting cell a number of times rather than just once
 • This can cause problems where geometry is not resolved
 • TUI command available to resolve these requires input of boundary zones making up thin/sharp region:
 • /mesh/cutcell/set/set-thin-cut-face-zones boundary1 boundary2
 • Example below shows improvement for sharp wedge geometry when thin-cuts are used
 • Some manual rezoning of elements can be required afterwards
 Input geometry Cutcell – no thin-cuts Cutcell – with thin-cuts
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 Mesh Export
 • Files can be written as .msh.gz OR .cas.gz with Write as Polyhedra option
 • Option converts parent-child hanging node cells to poly cells and is recommended
 • Fluent Meshing operations on return to meshing mode are limited in R14.5 for polyhedral cells
 Transfer to Fluent Solver
 Mode will automatically
 convert to polyhedral
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 Summary
 • Fluent Meshing contains a Cutcell meshing capability which creates a hex-dominant volume mesh and surface mesh simultaneously from an input tessellated geometry
 • Cutcell deals with entities called Objects and Material Points to decide what to mesh and what to ignore
 • Advanced Size Functions give very flexible size control over local/global element size
 • Morphing technology is used to insert prism layers as a post volume meshing step for cutcell
 • If poor quality elements exist in the final mesh, tools exist to improve them and/or to understand where the problems are occurring



			
LOAD MORE        

            

    

    
    
        
        
        
                

                

                

        
                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Lecture 3: Introduction to ANSYS Meshing - eCoursesecourses.ou.edu/...Intro_16.0_L03_Introduction_to_Ansys_Meshing.pdf · Lecture 3: Introduction to ANSYS Meshing ... Introduction

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Introduction to ANSYS Meshing Module 01: Core Skills · Introduction to ANSYS Meshing Dr. Ahmed Nagib Elmekawy. In this lecture we willlearn: ... – Shaded or hollow sectionplane

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        catia meshing

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Electromagnetic Analysis with Abaqus - 4realsim.com · Day 1 Lecture 1 Introduction to Computational Electromagnetics Lecture 2 Geometry, Material Properties, Elements and Meshing

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Optimal Meshing

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Meshing ppt

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Volume Meshing

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Adaptive Meshing - iut.ac.irmashayekhi.iut.ac.ir/sites/mashayekhi.iut.ac.ir/files//u32/... · Adaptive Meshing Adaptive meshing basics – Adaptive remeshing is performed in ABAQUS/Explicit

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Fem Meshing

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        MESHING WORKSHOP - Ozen Engineering and · PDF fileINTRODUCTION TO ANSYS MESHING • In this lecture we will learn: – Process for pre-processing using ANSYS tools – What is the

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Introduction to ANSYS FLUENT - dl.ptecgroup.irdl.ptecgroup.ir/virtual_education/mechanical_engineering/cfd/fluent... · Introduction to ANSYS FLUENT Lecture 2 ...

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        CAD Meshing

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Meshing Methods (ANSYS Meshing) _ Everyone is Number One

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Lecture 7 - Meshing Applied Computational Fluid Dynamics

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Honeycomb Meshing

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Introduction to ANSYS FLUENT - dl.ptecgroup.irdl.ptecgroup.ir/virtual_education/mechanical_engineering/cfd/fluent... · Introduction Lecture Theme: FLUENT requires inputs (solver

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Advanced Meshing Tools - CATIA:designcatiadesign.org/_doc/v5r14/catpdffmsug_C2/fmsug.pdf · Advanced Meshing Tools Overview Conventions ... you will generate associative meshing from

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Lecture 1: Introductiondl.ptecgroup.ir/.../Fluent_Meshing_14.5_L01_Introduction.pdf · Morning Lecture 1 – Introduction to Fluent Meshing Lecture 2 ... software for unstructured

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Introduction to ANSYS Meshing - UISEK Ecuador · 2018. 2. 26. · © 2012 ANSYS, Inc. November 20, 2012 1 Release 14.5 14. 5 Release Introduction to ANSYS Meshing Lecture 8 Mesh Quality

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Free Meshing

                    

                                    

                                    

        

        
    


















    
        
            
                Languages

                	English
	Français
	Español
	Deutsch
	Portuguese
	Indonesian


            

            
                	Italian
	Romanian
	Malaysian
	Greek
	Dutch
	Polish


            

            
                Pages

                	Categories
	About us
	Contact us


            

            
                Legal

                	Term
	DMCA
	Cookie policy
	Privacy Policy


            

        


        


        
            Copyright © 2022 FDOCUMENTS

        

            











    

