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RigidGridMotion_t Data Structure

Adding the rigid body motion information to the CGNS file enables an application code to
determine the mesh location without the need to alter the original mesh definition recorded under
Gri dCoor di nat es_t. A new data structure named Ri gi dGi dMbti on_t is created to record
the necessary data defining a rigid translation and/or rotation of the grid coordinates.

It is proposed that the rigid grid motion be recorded independently for each zone of the CGNS
base. Therefore the Ri gi d& i dvbti on_t data structure would be added under each the zone
data structure (Zone_t). There may be zero to several Ri gi dG i dvbti on_t nodes under a
Zone_t node. The multiple rigid grid motion definitions may be associated to different iteration or
time step in the computation. This association is recorded under the Zonel t erati veDat a_t
data structure.

SIDS definition of the RegionGridMotion_t data structure:

The RigidGridMotion_t under the Zone_t data structure:

Zone_t<int Cell D nmension, int Physical D nension > :=

{
List(RigidGidwodtion_ t RigidGidwtionl...

Ri gi dG i dMotionN) ; (0)
}

The RigidGridMotion_t data structure:

RigidGidMdtion t :=

{

Li st ( Descriptor_t Descriptorl ... DescriptorN) ; (o)
Ri gi dG i dMotionType_t Rigi dGidMtionType ; (r)
Dat aArray_t<real, 2, Physi cal D nensi on, 2>Origi nLocation ; (r)
Dat aArray_t<real, 1, Physi cal Di nensi on>Ri gi dRot ati onAngl e ; (o/d)
Dat aArray_t <real, 1, Physi cal Di nensi on>Ri gi dVel ocity ; (0)
Dat aArray_t <real, 1, Physi cal Di nensi on>Ri gi dRot ati onRate ; (0)
Li st (DataArray_t DataArrayl ... DataArrayN ) ; (o)
Dat all ass_t Datad ass ; (0)
Di mensi onal Units_t Dinensional Units ; (o)
}

Definitions:

O RigidGidMtionType_t:enumeration type that describes the type of rigid grid motion.



Ri gi dG i dMotionType_t : = Enuneration(
None,
Const ant Rat e,
Vari abl eRate ) ;

O OiginLocation: Physical coordinates of the origin before and after the rigid body motion.

O Rigi dRot ati onAngl e: Rotation angles of about each axis of the translated coordinate
system.

QO RigidVel oci ty: Grid velocity vector of the origin translation.

O RigidRotationRate: Rotation rate vector about the about the axis of the translated
coordinate system.

Notes:

Q The Datad ass_t, Di nensional Units_t and Descri ptor _t nodes may optionally be
specified under the Ri gi dGri dvbti on_t nodes.

QO R gidGidMtionType, OriginLocation and Ri gi dRotati onAngl e are the only
three required data under Ri gi dGri dvbti on_t . All other elements are optional.

Q Anynumbers of Dat aArray_t nodes are allowed. These should be used to record data not
covered by this specification.

O RigidGidMtion_t implies relative motion of grid zones or blocks. However, no attempt

is made here to require that the ZoneGri dConnectivity_t information be updated to be
consistent with the new grid locations. The user is responsible to ensure that any
ZoneG i dConnecti vi ty_t information is kept up to date.

Proposed CGNS Library extensions:

a

Add a new routine to the CGNS API that would return the grid coordinates with the
transformation (defined under the RigidGridMbtion_t data structure) performed
automatically, if desired.



ADF file mapping definition of the RegionGridMotion t data structure

Name: RigidGridMotion# (or user defined)
Label: RigidGridMotion_t

Data-Type: C1

Dimensions: 1

Dimension Values: length of string

Data: RigidGridMotionType Value
Cardinality: O,N

Name: OriginLocation Name: RigidRotationAngle

Label: DataArray_t Label: DataArray_t

Data-Type: R4 Data-Type: R4

Dimensions: 2 Dimensions: 1

Dimension Values: PhysicalDimension, 2 Dimension Values: PhysicalDimension
Data:  OriginReference, OriginNew Data: RigidRotationAngles
Cardinality: 1 Cardinality: 0,1

Name: RigidVelocity Name: RigidRotationRate

Label: DataArray_t Label: DataArray_t

Data-Type: R4 Data-Type: R4

Dimensions: 1 Dimensions: 1

Dimension Values: PhysicalDimension Dimension Values: PhysicalDimension
Data: RigidVelocity Data: RigidRotationRate
Cardinality: 0,1 Cardinality: 0,1

Name: DataArray# (or user defined) Name: Descriptor# (or user defined)
Label: DataArray_t Label: Descriptor_t

Data-Type: user defined Data-Type: C1

Dimensions: user defined Dimensions: 1

Dimension Values: user defined Dimension Values: length of string
Data: user defined Data:  Description string
Cardinality: O,N Cardinality: O,N

Name: DimensionalUnits Name: DataClass

Label: DimensionalUnits_t Label: DataClass_t

Data-Type: C1 Data-Type: C1

Dimensions: 2 Dimensions: 1

Dimension Values: (32,5) Dimension Values: length of string
Data: DimensionalUnits Values Data: DataClass Value
Cardinality: 0,1 Cardinality: 0,1
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