Example: Ri gi dGidMotion,ArbitraryGi divbtionandlterativeO Tenporal Dat a

The following is an example demonstrating the use of the rigid grid motion, arbitrary grid motion,
and time-accurate data nodes in CGNS. The example is a 3-zone case. Zone 1 is rigidly rotating
about the x-axis at a constant rate (there is no translation). Zone 2 is a deforming zone. Zone 3
is a fixed zone. This is a time-accurate simulation with 2 solutions saved at times 15.5 and 31.0
(corresponding to iteration numbers 1000 and 2000).

No units are given in this example, but a real case would establish them. Also, a real case would
give connectivity, boundary condition, and possibly other information as well. Each indentation
represents a level down (a child) from the parent node.

Base (CGN\SBase_t)
Si nul ati onType (Descriptor_t) Data=Ti neAccurate
BaselterativeData (BaselterativeData_t) Data=Nunber Of St eps=2
Ti mreVal ues (DataArray_t) Data=(15.5, 31.0)
IterationVal ues (DataArray_t) Data=(1000, 2000)

Zone#l (Zone_t)
Gi dCoordi nates (GidCoordi nates_t)
Coor di nateX (DataArray_t)
Coordi nateY (DataArray_t)
Ri gi dGi dMoti on#1(Ri gi dGri dMotion_t) Data=Ri gi dG i dMoti onType=Const ant Rat e
OiginLocation (DataArray_t) Data=(0,0,0), (0,0,0)
Ri gi dRot ati onAngle (DataArray_t) Data=(5.,0.,0.)
Ri gi dGi dMoti on#2(Ri gi dGi dMbtion_t) Data=Ri gi dG i dMoti onType=Const ant Rat e
OiginLocation (DataArray_t) Data=(0,0,0), (0,0,0)
Ri gi dRot ati onAngl e (DataArray_t) Data=(10.,0.,0.)
ZonelterativeData (ZonelterativeData_t)
Ri gi d&Gi dMbti onPointers (DataArray_t) Data=( RigidGidMotion#1,
Ri gi dGri dMoti on#2)
Fl owSol uti onPoi nters (DataArray_t) Data=(Sol n#1, Sol n#2)
Sol n#1 (Fl owSol ution_t)
Density (DataArray_t)
Vel ocityX (DataArray_t)
Sol n#2 (Fl owSol ution_t)
Density (DataArray_t)
Vel ocityX (DataArray_t)

Zone#2 (Zone_t)
G i dCoordi nates (GidCoordi nates_t)
Coordi nateX (DataArray_t)
Coordi nateY (DataArray_t)
G i dCoordi nates#1 (Gi dCoordi nates_t)
Coordi nateX (DataArray_t)
Coordi nateY (DataArray_t)
G i dCoordi nates#2 (Gi dCoordi nates_t)
Coordi nateX (DataArray_t)
Coordi nateY (DataArray_t)
ArbitraryGidMoti on#l (ArbitraryGi divbtion_t)
Dat a=Arbi traryG i dMbti onType=Def orm ngGi d
ArbitraryGidMoti on#2 (ArbitraryGi divbtion_t)
Dat a=Ar bi traryG i dvbti onType=Def ormi ngG i d
GidVelocityX (DataArray_t)
GidVelocityY (DataArray_t)
ZonelterativeData (ZonelterativeData_t)
ArbitraryGidMotionPointers (DataArray_t)Data=("ArbitraryG i dvbtion#l1",
"ArbitraryGi dMoti on#2")
Gri dCoor di nat esPoi nters (DataArray_t) Data=("G i dCoordi nat es#1",



"G i dCoor di nat es#2")
Fl owSol uti onPointers (DataArray_t) Data=("Sol n#l1", " Sol n#2")
Sol n#1 (Fl owSol ution_t)
Density (DataArray_t)
Vel ocityX (DataArray_t)
Sol n#2 (Fl owSol ution_t)
Density (DataArray_t)
Vel ocityX (DataArray_t)

Zone#3 (Zone_t)
GridCoordi nates (GidCoordi nates_t)
Coordi nateX (DataArray_t)
Coordi nateY (DataArray_t)
ZonelterativeData (ZonelterativeData_t)
Fl owSol uti onPoi nters (DataArray_t) Data=("Sol n#1", " Sol n#2")
Sol n#1 (Fl owSol ution_t)
Density (DataArray_t)
Vel ocityX (DataArray_t)
Sol n#2 (Fl owSol ution_t)
Density (DataArray_t)
Vel ocityX (DataArray_t)

NOTES:

Under Basel t erati veDat a_t, one can give either Ti neVal ues, or | t er ati onVal ues,
or both. In the example, both have been given.

The nodes NunberOf Zones and ZonePointers are not required under the
Basel t erati veDat a_t node in this example because all existing zones are used for each
time step.

Under ArbitraryG i dvbti on, the Gri dVel oci ty data is optional. In the example, it was
put under one of the nodes but not under the other. Hence, "Arbi traryG i dvbti on#1" in
the example has no children nodes, while "Ar bi t rar yG i dMbt i on#2" does.

The pointers under Zonel t erati veDat a_t point to names of nodes within the same zone.
Thus, for example, "Sol n#1" refers to the flow solution named "Sol n#1" in the same zone,
even though there are flow solution nodes in other zones with the same name.

The name "Gri dCoor di nat es" always refers to the ORIGINAL grid. Thus, when a grid is
deforming, the deformed values must be put in Gri dCoor di nat es_t nodes of a different
name. In the example, the deformed grids (for Zone#2) at the two times of interest were put
into "Gri dCoor di nat es#1" and "Gri dCoor di nat es#2".

Because the node “ArbitraryG i dvbti on#1” doesn't really add any information in the
current example (since it was decided not to store Gri dVel oci ty data under it), one has
the option of not including this node in the CGNS file. If it is removed, then under Zone#2's
“Zonel terati veData”, the ArbitraryG i dMoti onPoi nt ers” data would be replaced
by:

Data = (Null, ArbitraryG i dMotion#2)



