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ArbitraryGridMotion_t Data Structure

When a grid is in motion, it is often necessary to account for the position of each grid point as it
deforms. When all grid points move at the same velocity, the grid keeps its original shape. This
particular case of grid motion may be recorded under the Ri gi dGri dMbti on_t data structure.
On the other hand, if the grid points have different velocity, the mesh is deforming. The
ArbitraryGi dvbtion_t data structure allows the CGNS file to contain information about
arbitrary grid deformations. If not present, the grid is assumed to be rigid.

In addition to the creation of the Arbi traryG i dvbti on_t data structure to record the velocity
of each grid point, it is proposed to allow multiple G- i dCoor di nat es_t nodes under a Zone_t .
This would enable the storage of the instantaneous grid locations at different time steps or
iterations. The original grid coordinates definition, as currently defined in the SIDS, would remain
unchanged with the name “Gri dCoor di nat es”.

It is proposed that the arbitrary grid motion be recorded independently for each zone of the CGNS
base. Therefore the ArbitraryG i dvbti on_t data structure would be added under each the
zone data structure (Zone_t ). There may be zero to several ArbitraryG i divbti on_t nodes
under a Zone_t node. The multiple arbitrary grid motion definition may be associated to different
iteration or time step in the computation. This association is recorded under the
IterativeO Tenporal _t data structure.

SIDS definition of the Arbi traryG i dVbti on t data structure:

The ArbitraryGri dvbti on_t data structure under the Zone_t data structure:
Zone_t<int Cell D nmension, int Physical D nension > ;=
{
List( ArbitraryGridWotion_t ArbitraryGidMtionl, ...,
ArbitraryGidvoti onN ) ; (o)
Li st ( Gi dCoordi nat es_t <l ndexDi nensi on, VertexSi ze>

G i dCoordi nates, GidCoordi natesl, ...,
Gri dCoordi natesN ) ; (o)

}
The ArbitraryGi dvbti on_t data structure:

ArbitraryGridMdtion_t :=

{
ArbitraryGi dMoti onType_t ArbitraryGi dMoti onType ; (r)
Li st (DataArray_t<real, 1, VertexSi ze>

GridVelocityX, GidVelocityY, ... ) ; (o)
Li st ( Descriptor_t Descriptorl ... DescriptorN) ; (o)



Dat all ass_t Datad ass ; (0)

Di mensi onal Units_t Dinensional Units ; (o)
GridLocation_t GiidLocation ; (o/d)
Ri nd_t <l ndexDi mensi on> Ri nd (o/d)
}

The Dat aArray_t nodes are used to store the components of the grid velocity vector. The table
below lists the new data-name identifiers proposed to record these vectors in the cartesian,
cylindrical and spherical coordinate systems.

Data-Name Identifier Description Units
GridVelocityX x-component of grid velocity at a grid point L/T
GridVelocityY y-component of grid velocity at a grid point L/T
GridVelocityZ z-component of grid velocity at a grid point L/T
GridVelocityR R-component of grid velocity at a grid point L/T
GridVelocityTheta Theta- component of grid velocity at a grid point a/T
GridVelocityPhi Phi-component of grid velocity at a grid point a/T
GridVelocityXi Xi-component of grid velocity at a grid point L/T
GridVelocityEta Eta-component of grid velocity at a grid point L/T
GridVelocityZeta Zeta-component of grid velocity at a grid point L/T

Table of proposed data-name identifiers to record the grid velocity

Definitions:

Q ArbitraryGidMotionType_ t is an enumeration type that describes the type of arbitrary
grid motion. The type is either NonDef or mi ngGri d or Def or mi ngGri d.
ArbitraryGi dvbtionType_t := Enuneration(
NonDef ormi ngGri d,
Deform ngGid ) ;

Notes:

O The only required element of the ArbitraryGidMdtion_t data structure is the
ArbitraryGi dMoti onType. Thus, even if a deforming grid application does not require
the storage of grid velocity data, the ArbitraryGi dMoti on_t node must exist (with
ArbitraryGi dMoti onType=Def orm ngGri d) to indicate that deformed grid points
(Gri dCoor di nat e_t) exist for this zone.

O The Datad ass_t, Di nensional Units_t and Descri ptor_t nodes may optionally be
specified under the Ri gi dGri dMVbti on_t nodes.

O Point by point grid velocity implies a deformation (or potentially only motion) of the grid points
relative to each other. Because the original grid coordinates definition is to remain
unchanged with the name “Gri dCoor di nat es”, any deformed coordinates are to be written
with a different name (e.g., “Gri dCoor di nat es1” or another used-defined name) and are to
be pointed to wusing GidCoordinatesPointers in the data structure
IterativeOr Tenmporal Data_t.



Q Point by point grid velocity may also lead to relative motion of grid zones or blocks, or
movement of grid along abutting interfaces. However, no attempt is made here to require
that the ZoneGri dConnecti vity_t information be updated to be consistent with the new
grid locations. The user is responsible to ensure that any ZoneG i dConnectivity t
information is kept up to date.

O Rind is an optional field that indicates the number of rind planes included in the grid velocity
data. It only applies to structured zones.

Q The GridLocati on specifies the location of the velocity data with respect to the grid; if
absent, the data is assumed to coincide with grid vertices (i.e. Gri dLocati on = Vert ex).

ADF file mapping definition of the ArbitraryGridMotion t data structure:

Name: ArbitraryGridMotion# (or user defined)
Label: ArbitraryGridMotion_t

Data-Type: C1

Dimensions: 1

Dimension Values: length of string

Data: ArbitraryGridMotionType Value
Cardinality: O,N

Name: GridVelocityN (SIDS identifiers) Name: DataClass

Label: DataArray_t Label: DataClass_t

Data-Type: R4 Data-Type: C1

Dimensions: 1 Dimensions: 1

Dimension Values: DataSize[] Dimension Values: length of string
Data: grid velocity values Data: DataClass Value
Cardinality: O,N Cardinality: 0,1

Name: DimensionalUnits Name: Descriptor# (or user defined)
Label: DimensionalUnits_t Label: Descriptor_t

Data-Type: C1 Data-Type: C1

Dimensions: 2 Dimensions: 1

Dimension Values: (32,5) Dimension Values: length of string
Data: DimensionalUnits Values Data: Description string
Cardinality: 0,1 Cardinality: O,N

Name: GridLocation Name: Rind

Label: GridLocation_t Label: Rind_t

Data-Type: C1 Data-Type: 14

Dimensions: 1 Dimensions: 1

Dimension Values: length of string Dimension Values: 2*IndexDimension
Data: GridLocation Value Data: RindPlanes

Cardinality: 0,1 Cardinality: 0,1
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