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Outline

ÅBrief overview of overset approach

ÅWhy use Overset?

ÅIntroduction to Suggar++ Inputs

ÅSummary
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Overset / Chimera Fundamentals

ÅSet of body fitted grids (structured or unstructured) 
are constructed around each component of a 
complex configuration

ÅComponent grids are constructed (mostly) 
independently from each other

ÅOverlap each other arbitrarily within each 
component, and between all components

ÅInterpolation links solution on component grids 
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Overset Grid Approach

Å Domain is discretized using overlapping component grids

Å Overset composite grid consists of
ï Composite grid (set of component grids, possibly treated as a single unstructured grid)

ï Domain Connectivity Information (DCI)

Overset Hole Cutting

ÅHole cutting is required to identify points that should be 

excluded from computations (OUT points)
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Overset Fringe Boundary Points

ÅIntergrid or Fringe boundary points connect the solutions 
on different components

ÅInner fringe between hole points and active solution 
points

ÅOuter fringe at outer/overlap boundary

Overset Overlap Minimization

ÅSolution quality can be improved by reducing the overlap 
between grids

ÅGoal is for fringe (receptor) and interpolation source 
(donor) to have approximately the same size
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Simplify Grid Generation

ÅFlexibility of overlapping grids simplifies 

grid generation 

ïFor complex geometries

ïGeometry changes
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Example of Flexibility

Easily Modify Geometry
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Turbine Blade With Cooling Hole

Example of Flexibility

Multiple Copies of Geometry

ÅMultiple identical bodies 

can be easily gridded 

by simply copying and 

translating.

ïConsistent grid in all 

copies

ÅImportant for evaluating 

multiple variants 

quickly.
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Improving Resolution

ÅOverset grids simplifies improving 

resolution in appropriate locations

ïInsert a new grid with desired refinement
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Enabling Relative Motion

ÅOverset grids will move rigidly with each body

ÅDomain connectivity must be recomputed
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Overset Grid Generation 

ñRequirementsò

ÅNeed sufficient overlap between grids

ÅBetter flow solution when

ïCell size is consistent in overlap region

ÅFringe & donor have similar sizes

ïDo not have large regions of overlap

ÅUse overlap minimization procedure to trim excess 

overlap
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XML Tags/Markup Constructs

ÅAn XML tag is enclosed in ñ< >ò
ï<start>

ÅMust have an associated end tag
ïSame as start tag but with / after <

ï</start>

<name>

<first>John</first>

<last>Doe</last>

</name>

ÅEmpty elements can have implicit end tag 

ï<name></name> can be written as <name/>
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Hierarchies in XML

ÅEach XML tag defines an item or element

ÅElements can be embedded inside start/end pair 

of another element

ïCreates a parent/child and sibling/sibling relationship

ïChildren define element content

ïChild element must be closed before a parent can be 

closed

ÅOnly one root element allowed

Example Hierarchy

ÅHierarchy for <name> example

name

first

last

John

Doe

<name>
<first>John</first>
<last>Doe</last>

</name>
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XML Elements Can Have Attributes

ÅAttributes

ïare name/value pairs associated with an 
element

ïare always attached to the start tag

ïmust have a value enclosed in quotes
(either single or double quotes)

ÅPlace inside of start tag before closing ñ>ò

<body name=ñstoreò>

Comments in XML

ÅComments in XML

ïstart with <!-- and end with Ą

ïcannot use -- in the comment string

<!-- cannot embed double dashes --Ą

ïcannot be within a tag

<start <!-- this is illegal--> />
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Input Has Three Main Sections

ÅGlobal parameter

ïContent of <global>

ÅBody Hierarchy

ï<body>

ÅGrid/Surface definition

ï<volume_grid>

Å<boundary_surface>
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Values Specified by Attributes

ÅAll input values are specified by element 

attributes

ï<body name=ñrootò>

ïData between elements (PCDATA) is ignored

ÅCan use as comments, some restricted characters

ÅSome attributes are required

ïWill abort if not present

ÅOther attributes are optional
25
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<global> Content

ÅSpecify execution control parameters 

ÅSets default values for parameters that 

can be set in a grid

ÅSee Suggar++ userôs guide for complete 

list

ÅSpecify root body

27

<global> Typical Content

<global>

<threads n="5"/>

<hole_cut method="direct" fill_type="out_cells"/>

<minimize_overlap set_dsf="element_size"/>

<!--<cell_centered mark_using_neighbors="Yes"/> -->

<output>

<composite_grid style="aflr3" filename="composite_grid.r8.ugrid"

precision="double" format="unformatted" />

<domain_connectivity style="unformatted_gen_drt_pairs" 

byte_order="native" filename="output++.dci"/>

</output>

<body name="root"> ... </body>

</global>
28
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Composite Grid

ÅBest if flow solver uses composite grid 

written by Suggar++

ïExporting from grid generator has possibility 

of incorrect order of component grids

ÅUse <composite_grid/> to specify format 

and filename

ÅSome restrictions on format of input 

component grids and output composite 

grid 29


