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Summary

An overview is given of the powerful geometry (solid model) creation program Adaptflexi. A detailed user guide and a number of worked examples are given to illustrate how the code can be used as part of a design investigation for realistic marine or aerospace vehicles.  The software can either be run interactively or using previously created scripts that allow multiple parametric variations of the specified problem.  A range of input format and output format allows straightforward coupling to other CAD/ship lines software and to analysis using CFD or FEA. Useful features include: the ability to generate ab initio parametric definitions of complex shapes; creation of multiple object problems; definition of multiple phase domain problems; independent manipulation of sub assemblies of components; systematic control of surface and volume mesh creation process; and visualisation tools for assessing mesh quality and flow solutions. The report describes all the available functionality as well as giving worked examples for a number of typical marine and aerospace applications.
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Introduction

Adaptflexi is a menu driven suite of procedures that provides support fro the process of defining geometries for design evaluation, through to generating and quality control of surface and field meshes for CFD, to post-processing of the results.

It has been developed over a number of years to incorporate a number of different functions within a common framework.  As such its functions have been refined and are continuing to evolve with time. As an academic based piece of software it is usable but not unbreakable and often the same operation can be carried out in a number of ways or over a number of stages to still achieve the same end goal.

It allows complex manipulation of multiple objects defining complex three-dimensional objects.  The complexity of a design can be developed in a manner which reflects the natural evolution of a design process.

This report details the overall basis of the object definition. A detailed description is given of each of the available functions available and a final section guides the user through some typical examples of the programs use.

The program can be run via a pre-defined script and this facilitates its use as part of a shape optimisation process or to minimise the risk of user error. A separate program can control this process so the user simply has to generate a range of design parameters to provide a family of meshed geometries or indeed CFD solutions.

Hierarchy of Geometrical Definition

Concept design requires a minimal number of parameters to define even complex geometries. Good quality CFD requires detailed control of the mesh to ensure discretisation error is managed in a controlled manner.  To this end the definition of an object is separated from the mesh mapped onto its surface or generated around it.  Depending on the CFD or FEA analysis attempted there will be differing requirements with which the object has to be defined. For example, although fro surface panel codes an ideal solution requires a completely closed surface in practice small areas can be left open with little detriment to the solution accuracy. However, for a RANS solution of a field mesh no such topological holes are permitted.

The purpose of the fundamental data structure used (Rycroft, Rycroft & Turnock, Wright, Wright & Turnock) has always been to minimise the geometrical parameters used to define an object but not at the expense of accuracy of definition of the object surface.

Figure 1 illustrates the hierarchical approach used with the terms used defined as follows:

Node

This is the fundamental element defined as a Cartesian coordinate triple {x,y,z} either a fixed or one which is linked to a part of another entity eg. a distance along an edge or a parametric point on a three-dimensional surface.

Link

This provides a connection between entities that allows for instance a change of face shape to influence the position of a specific node or for tracking across surfaces made up of nodes, edges and faces.  This process is usually hidden from the user.

Edge

Edges are a linked set of Nodes (classified as End or Interior Nodes). These Nodes can either be on the edge or control points used for example in a B_Spline definition.  Surface continuity can be enforced or not and types associated with particular edge. For instance a trailing edge can defined through specification of the edge as a wake edge.

Side

In order to generalise the definition of edges an entity is defined which is a linked list of edges.  A spatial area will be bounded by a finite number of sides (up to 4). An edge for a closed surface needs to be located on two adjacent side but with an opposite direction on each.

Face

A face is defined by listing the sides that define its borders. These can be single side (closed with same start and finish node), two sided, three sided or four sided.  In general, prescription of the shape of the prescribes the interior surface via a bi-cubic spline interpolation based on all the node points on the bounding edges.  Finer control can be achieved by splitting faces into smaller areas.  An alternative is the definition of B-spline or NURBS surfaces but these can suffer robustness issues when ensuring continuity between faces. Often bodies are described in terms of NURBS surfaces.  Creation of a suitable of offsets allows these to be more simply imported and then manipulated.  The memory overhead is relatively low and because of the nature of the surface interpolation comparable accuracy is easy to achieve.

Surface

A surface consists of a number of faces. For instance a cube is made from six distinct faces with all sides having a surface gradient.  Suitable choice of node coordinates and with gradient/surface continuity allows a sphere to be defined from the same topology.

A key feature of the fleximesh approach is that surfaces can be connected in the form of a parent child analogy.  For example a control surface such as a rudder on a ship would be one surface and the ship hull another.  Both the hull and rudder surface would be children of a parent surface.  Rotation, translation and so forth can either be applied to just the rudder, just the hull, or to both by selecting the appropriate surface.

A number of surface boundary conditions can be defined; for example, solid surface or free surface or inflow or periodic or outflow and so forth.

Block

A multiblock mesh generally requires blocks defined in terms of six faces.  The block element can either define a solid volume or a fluid volume with an appropriate solid or fluid property associated with it.

Fluid

Both surfaces and blocks need to be associated with specific fluids for use with CFD methods.

Scripting

A variety of modes of operation are possible with adaptflexi. The hierarchical menu system is described in a following section.  The user needs to negotiate a path through the menu applying operations is a logical manner.  It is often the case that an identical sequence of commands are used. For these sequences the user can construct, adapt or use an existing script and just have to alter the relevant differences in the script.  These could be a control surface angle of rotation or a different initial geometry.

It is often the case that complex tasks are more easily considered as a series of simpler tasks which mostly reuse existing scripts.  

Currently the program on start up looks for a short text file (adaptflexi.txt). This has a simple format as follows


Line 1:

I_Mode !  An integer with 

0 for interactive (no script created)






1 to write a script






2 to read from a script






3 to append to an existing script, this is followed by an extra number beyond which the new script is added.

Line 2 :        Directory ! a string defining the full path to where the script is to be located. This directory is also used elsewhere within the program for temporary and as a default for output files.

Line 3:
Script_name ! The name of either the file to be created or read. If file already exists it will be overwritten without a check.  In the append mode a A is added to the filename for the new version.

The script itself is stored in ascii format and can be simply followed alongside program so that relevant parameters can be simply found. Quickest form of alteration is through direct editing of the script file within a text editor such as notepad.exe.  As usual care needs to ensure the correct filename is saved.

For more complex parameter variations a new program is currently under test that allows the user to build a process as a linked series of script with the ability to supply tables of values and to link parameters.  Please contact the author if this type of problem is being tested.

Methods of running Adaptflexi

Depending on the system but either through double clicking on an icon or exe filename will initiate the program. It will then search for the adaptflexi.txt and enter the relevant mode and proceed.  If it fails to find the file it will enter interactive mode and inform user.

Alternatively a system call or command line call can be made from another application.  The user can then supply the full path and filename for a file with the same format as adaptflexi.txt.

IN the case of the ship science PC network the adaptflexi code is located on f:\sys\panel\exe\adaptflexi_YYMMDD for the latest release. YY is year eg 04, MM month eg March 03 and DD is day of month eg 26.

Main Menu
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On running adaptflexi in interactive or write mode the first screen is the main menu but with a restricted set of input commands. Entering the integer 1 allows an object to either be entered or created.

Input Menu
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Currently 11 options are available. In general, option 0 exits the current menu level.  The other options are described in turn but in overview; options 1 to 4 allow input of different file formats and option 5 allows a new object to be built from scratch.

The remaining options are associated with defining the full root filename or to set other variable values.

Typically flow through would start with Option 7, 9,or 10 to change the entered file name.  Then one of the specified file inputs is selected. If the file is loaded successfully the program will automatically exit and return to the main menu.

Input menu Option 1 This adds the extension .txt to the rootfilename.  If the file exists the format expects either a list of fleximesh or Palisupan files as follows:

Rootfilename.txt format

Line 1:
Nf     Ftype ! Nf = Number of files and Ftype is 0 for fleximesh 

and 2 for Palisupan

Line 2:
 f:\panel\rudder.flx  ! Full filename with correct extension, each on a separate

Line.

….;

Line 1+Nf:
f:\panel\finalfile.flx ! file cannot currently support mixed file types. To get round this simplest solution is to read in all .pan files as one list and export combined .flx file and add filename to list of .flx files.

Input menu Option 2: 

This adds extension .flx to a single fleximesh format file. Basic idea is list of basic elements: Nodes, Edges, Faces, Blocks.  See examples of format which explain how they work.

Input menu Option 3: 

This adds extension .pan and reads a single Palisupan format file. Description of these files is given in Palisupan user guide. There are conversion routines available to go from .lfh (wumtia ship offsets) to .pan. There is also a freeware conversion from CAD .dxf polyline to .lfh format.

Input menu Option 4: This reads a ship shape .ptc file.  A menu comes up to allow simple repairs of the .ptc to .flx conversion. Sometimes these problems are best resolved in shipshape itself and are usually associated with wobbles on or near the centreline or with nearly zerolength sides to a patch. It is usually best not to automate this part of a geometry file creation if at all possible – convert shipshape form into adaptflexi and then manipulate.

Input menu Option 5: It can often be useful to build simple (or even complex) objects from a series of repeated options of basic fleximesh entities.  Selection of this option sets up a set of null elements of fixed size. This can be altered as a subsidiary question when this option is chosen.

Input Menu Option 6:  For any operation which does not involve creation of ANY new fleximesh element this parameter can be set to false and the memory allocated will exactly equal the number of elements in the input files.

Input Menu Option 7: The best way to explicitly locate a root filename is to enter the full path and filename (without extension if you remember although this is stripped off anyway). The rootname is important as it is used as a basis for later export of files.

Input Menu Option (: To speed operation oversized dynamic memory arrays are allocated. Especially for objects with many elements these can sometimes be too generous and cause the program to run out of available memory. In this case selection of this option can be used to alter the scale factor. If file input is successful the actual number of each element and the array size are displayed.

Input menu Option 9: This routine allows the filename after the last directory to be altered. Can sometimes save considerable typing (and chance of error). Must be sure for scripts that all files will be in same directory to do this.

Input menu Option 10: This allows the opposite half to be changed. Last part must include directory slash \.

Input menu Option 11: When program is to be used to generate one of many runs, altering this value can change the start number for the unique number associated with some output files. Note normally this value is automatically incremented for every run of adaptflexi from a given setup file “filename.txt”. This just stores the last filename entered and the unique filename.
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Main Menu Again
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Once a file has successfully loaded the full list of main menu options will be displayed.  The next section will give a brief overview of each before their use is described. For many applications only limited use will be made of some of these.

Main menu option 0
Will finish session but only after user asked t confirm that they wish to exit.

Main menu option 1
See previous section

Main menu option 2
Deals with the many output options for either saving a modified, created or combined fleximesh object or for a specific CFD or generic file output format.

Main menu option 3
This deals with a mix of surface operations such as splitting a body into two above and below a waterline or splitting faces to only have one edge per side.

Main menu option 4
From a 2D object or 3D surface this allows full multiblock meshes to be created.

Main menu option 5
Basic elements and very complex shapes can be built from a series of basic operations on individual fleximesh elements. Also allows various values to be inspected.

Main menu option 6
This menu is really the heart of the object manipulation capability. Many multiple body complex structures can be controlled from here and associated with single parameter values for shape optimisation studies.

Main menu option 7
Controlling the size, shape and number of mesh elements is controlled within here.

Main menu option eight:
Pretty pictures especially vrml descriptions can be created from within here.

Main menu option 9:
As the name suggests various useful data can be extracted.  For example when Palisupan is run as an integral part of the program then forces and moments can be found.

Main menu option 10:
The mesh and domain decomposition are actually created within this menu option.

Main menu option 11:
As the name suggests don’t expect fully functioning procedures but by all means inspect.

Routes through the program can be straightforward. For instance just to run an already perfected Palisupan file would use input menu – create mesh menu – output menu.

Output Menu
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The output menu besides producing files of a variety of formats also can generate the command files to run two specific fluid dynamics analysis codes, THARBM and PALISUPAN and for the surface panel code allows the program to the run as an embedded system call or to submit jobs to an automated job queuing system.  Currently options 4, 5, 6 and 7 are not available but for general CFD mesh the universal Patran Neutral File format PNF can be used for multiblock meshes.

Output Menu Option 1:  This is a powerful output for creating the file version of the fleximesh format either for saving an already manipulated object or as a means of clustering a whole series of objects within the same physical space. On entering the option the user is faced with a number of  questions/selections as follows:

Surface Development
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1 Split all faces:

This ensures that all faces have only one edge per side. Occasionally this may not work. This is usually associated with small edge size. 

2: Subdivide faces

One subdivision operation is carried out on all faces. 

3 Split group

A side subdivision operation is carried out on a group of connected sides. Each side is broken up into the specified number of edges.

4 Split faces on plane

A plane (defined as a point on the plane and a unit normal to the plane) is used to cut through all the selected faces on a specified body.  This has to be activated through use of option 6 first. This also allows the reflection plane origin and normal to be chosen.  A question allows the user to stop at just splitting edges on the plane or to go on to create the faces as well.

5 Classify faces

Having carried out operation 4 immediately before the faces can be divided into two child bodies one below the plane (wet) and one above the plane (dry)

6 Switch reflection plane on/off

This allows a reflection plane to be defined and activated or not.  Can be used for defining reflection plane for use with Palisupan runs or for cutting plane.  The body selection allows all or just one body to be selected.

7 Specify wake edge on body

This operation is required as a precursor to the creation of a wake surface for use with a surface panel method. A simple test for each edge decides if they could be a wake edge or not based on a specified free stream direction.  The results of this operation can be inspected via the edit edge menu (accessed via main menu option 5). If necessary the edge boundary condition for specific edges can then be altered.

Eight Create wake edge

This operation requires at least one edge to be identified as a wake edge. From this the user defines a downstream distance for faces identified as free wake and a further distance for fixed wake. At present these are straight edges, again if the wake shape needs adapting this can be done via the edit edge/edit node menu options within main menu option 5.

9 Copy edges on reflection plane

This provides a method for effectively cutting and separating a body already split along a reflection plane.  The operation itself produces two identical edges and a copy of each end node so that the two bodies are physically separated.  The manipulate main menu option can then be used to move each child body independently.

10 Make all edges Cspline

The default descriptor of an edge uses a cubic spline curve with a finite but variable number of edge nodes to describe a shape. Alternative descriptors such as Bspline or NURBS provide alternative descriptions. In some circumstances it can be useful to represent all curves using the basic Cspline form.  This is particularly true of the child edge or face edge descriptions which link the edge nodes to parametric locations on an edge or face. It is often more convenient to remove the links and replace with specified coordinates to simplify further manipulations.

Field/Block development
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1 Extrude face to create block

2 Copy surface in normal direction

3 Alter face codes

4 Auto define inflow codes

5 Create blocks from surface

6 Expand to meet surface

7 Alter Outer Block Domain

eight Ensure quad faces

Edit fleximesh entities
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This menu allows either additional entities to be added to the active body or where for a create from scratch selection in input menu for the hierarchy of elements to be built up from a single node. Alternatively, there are options which use simple file formats to construct a fleximesh object.

Edit Node Option 1:
Performs basic operations on Node.
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Available node operations are:

1. User is offered list of already created nodes to select. After selection information about node is displayed eg coordinate, edges connected to and so forth.

2. Change node position; for the selected node user enters new coordinates. If node is connected to edges these are rotated/rescaled with the new node position.

3. Change boundary id of node; currently this is not used but default is LOOSE (-1).

4. Enter new node; user simply enters the {x,y,z} coordinates of a new node and the total number of nodes is incremented by 1.

5. Create edge from new node constructs an edge from the currently selected node to a new node coordinate.

6. Create edge from existing node uses the currently selected node identity and another selected node id to produce an edge.  A zero length edge can be created if same node id is selected for start and finish.  To produce a closed edge user should then add intermediate edge nodes using the edit edge menu.

7. Trim node to plane allows small adjustments to be made to say a line which is supposed to lie on a specific plane but has only been found within a specific tolerance. Take care with this operation but it can be a useful modifying tool to circumvent some problems. User is requested for a tolerance within which all nodes will be inspected followed by a point on the plane and a unit normal to the plane.

Edit Edge Option 2

Performs basic manipulations on the edge elements.
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1. Select edge to edit allows user to choose edge identity to perform various operations on. Once selected various properties of the specified edge are displayed including node connections, coordinates of all defining edge nodes, face connections, type of boundary eg discontinuous, continuous, wake and so forth, number of divisions and clustering function values.

2. Change boundary type allows user to select a new type of boundary for selected edge. Could for example select a trailing edge and make it a wake edge from which a wake face can then be defined using option 10.

3. Add extra edge node allows an extra control point to be added to edge.  This can either be a node which the edge has to pass through for the standard cubic spline definition or a control vertex for a Bezier spline.

4. Remove edge node is the reverse of operation 3.

5. Split edge allows the edge to be divided in two with the split occurring at a fraction between 0.0 and 1.0. Two new edges are created both of which are children of the original selected edge.

6. Scale edge carries out a stretching operation in the direction normal to the line joining the start and finish node of the selected edge. For instance a foil section could have its thickness to chord ratio scaled by this operation. Selection of a scale factor of 2.0 would double it and 0.5 would half it.

7. Rotate edge again operates as a rotation around the line joining the start and finish node. For a straight line no change in orientation will occur.

8. Create face from a closed edge should only work on an edge which has the same start and finish node.  A series of faces are generated from the selected closed edge by firstly creating two faces by splitting edge in half and using a created centreline to give two, two sided faces. Each two sided face is divided into two three sided face and then each of these subdivided into four sided faces.

9. Move edge allows selected edge to be translated by a specified offset. End nodes are relocated and any connected edges are also scaled stretched to remain attached.

10. Create face from open edge takes the specified edge and creates a new face by offsetting the original edge in the specified direction. The user then selects the correct face type.  This provides another means of generating wake faces.

11. Create edge from section allows the user to take a previously defined set of coordinate pairs or by entering their own sets of coordinate pairs to simply define a three-dimensional curve. Standard sources of data from aero/hydrofoil geometry data can be thereby incorporated into shapes. The file format is straightforward with the first line defining the total number of pairs N (integer) and then N further lines with a coordinate pair on each line separated by a space.  Use of the move, scale and rotate edge options allow the edge to be moved to the required location.

12. Create face from a rotated edge takes the selected edge, a specified axis and an amount of rotation and creates a curved face. The edge end nodes are used to create an edge if they lie off the rotation axis otherwise no edge is created. For example a curve which starts and finishes on the axis of rotation will produce a face that initially has just two sides.

13. Create prop table and sections prepares data for use with the external propeller geometry creation program prog

Manipulate bodies in model

[image: image11.png]MANIPULATE BODIES IN MODEL MENU

it menu
Change active/current body

Change body name

Change pivot location

Rotate current body ahout pivot

Offsot entire hody

Reflect body in plane (creating image
Mirror hody in plane

Stretch body in given direction

Scale body in all directions

Close body onto given plane

Close body completely

Polar array of body

Cartesian array of body

Body Properties

Only allow edge to occur once

Suitch reflection ON/OFF

Set a rotational speed

Use rotational images

Make selected hod:

Choose MANIPULATE BODIES menu option ¢ enter Integer in range B to 19> @





1 Change active body

This option needs to be used to select a body for the other manipulation operations. Default body is 0.  It also allows the child parent relationships to be broken or constructed and bodies to be merged.

2 Change body name

For naming purposes it is best to make name clear as to what part of the body does what.  This option simply requests a replacement name for the selected body.

3 Change pivot location

For rotational operations a pivot point is associated with each body. This is usually set to the origin.  For the selected body this allows the value to be changes to wherever is appropriate.  Subsequent other translation operations move this point along with body.  If unsure as to current value use this option to check.

4 Rotate body around pivot

As it says the user has to select an axis from a menu and then an angle of rotation in degrees.

5 Offset body

Selected body is translated by the user specified offset in Cartesian coordinates

6 Reflect

Body is reflected in a user defined plane. Will not work if body overlaps through plane.  Can be used for say taking a demi-hull defined from shipshape and creating a full hull for yaw and pitch.  Body and its reflection each are separate bodies attached to a parent body. It is usually a good idea to merge these together for operations like splitting on a plane.

7 Mirror Body

As in reflection but just coordinates of original body are mirrored to over side of user defined plane. Can use to take a clockwise rotating propeller and make anti-clockwsie rotating for instance.

Eight Stretch

Body is stretch in just one direction by a scale factor eto contract <1.0 or expand >1.0

9 Scale

A single scale factor defines an expansion or contraction for whole body about the defined pivot point.  Can use to go from model to full scale for instance.

10 Close body onto given plane

The user defines a plane (origin and unit normal). For the selected body all edges are closed to that plane. If this operation is then followed by the reflect body command (Manipulate menu option 6) a complete closed body can be created.

11 Close body completely

This routine attempts to find all connected edges which are only connected to one other face and forms closed single side multi-edge faces which are then recursively subdivided into four sided faces.

12 Polar array of body

The previously selected body is copied about a user defined rotational axis a specified number of times.  This can either be as a regular angular increment or user defined.

13 Cartesian array of body

The previously selected body is copied as images either in a line, face or cuboid arrangement as prescribed by the user.

14 Body properties

Currently this option only allows a limited number of extra parameters to be assigned to a body. However, eventually this will include parameters associated with centre of mass locations, amounts and inertial values.

15 Only allow edge to occur once

Those edges of type reflection if there is a different body attached either side will be copied as to two different edges (and nodes). This then allows each body to be moved independently.

16 Switch reflection on/off

This defines a reflection plane for the specified body and also whether it is active or not for Palisupan calculations.

17 Set a rotational speed

For a body such as a propeller or turbine a rotational speed can be assigned. This value is picked up by the Palisupan code.

Eighteen Use rotational images

This allows user to define a rotational symmetrical calculation when using Palisupan. An axi-symmetric flow is required.

19 Make selected body spherical

This allows the coordinates which define the edges/nodes of any nody to be mapped onto a user defined sphere of given radius. Oblate spheroids can be produced by appropriate scaling in different directions.

Alter mesh discretisation
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1 Adjust cell size to minimum

This is a one size fits all parameter. A single distance is used to subdivide all edges and hence faces into a mesh. Large distortions may occur where opposite sides of the same face differ in length by a significant amount. Once an initial mesh is defined the user is able to just work on individual mesh sizing parameters for each component body. Changing the value of the mesh size parameter will change the total number of body and wake panels.

2 Update group discretsiation

If the auto generated mesh is not suitable this option allows a specific group of sides to be controlled by changing the number of divisions.

Visualisation
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1. Draw Flexi Grid

Not activated at the moment but originally allowed dxf files to be created for import into standard CAD packages.

2. Draw Mesh Bounding Faces

This provides a means of checking that the correct boundary conditions have been applied to surrounding domain surfaces. This is particularly useful for three-dimensional meshes.

3. Draw Mesh Block Cells

When a 3D mesh of cells has been created this produces a PANVISE suitable file showing all the selected cells draw at 90% of size. The image appears a set of blocks.

4. Export VRML file
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A sub-menu is offered which allows either:


0: AVRML (Virtual Reality Markup Language) format file to be created showing all the selected body faces. The remaining options help control how the image will look.


1: This allows the user to select whether body surface colour is related to boundary id or body identity.


2: The object can be surrounded by up to six faces mapped onto a surrounding cube located away from the image. In this way the object can be generated as though with a given view in the background or image of the sky and so forth. A further level of questions allows the set images to be switched on or off and files loaded for each possible face.


3: The colour associated with a given boundary identity can be altered. This allows for instance, the wake to be set to a transparent state so that it does not show in final image.

5. Export INP file for face quality

A panel quality needs to have been carried out using the Information menu before this option should be selected.  All it does is create a output file format based on the AVS *.inp file suitable for import into the PANVISE visualisation software.  Once created the user is asked whether they want Panvise to be automatically started.

Information
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1: Find Volume

Simple surface integration of a meshed body allows the surface area and volume as well as centre of buoyancy to be evaluated.

2 Find limits on a plane

Once a plane is defined the procedure looks to see where the fleximesh structure for the selected body intersects with the plane. This could be used to find the waterline length.

3 Record flexi file limits

Looks through complete flexi file and gives a min and max coordinate for a box that just encloses each body

4 Assess panel quality

Numeric measures as to the quality of the panel mesh generated are found in this option.  It will display max,min and mean values as producing a visualisation file of the scalar value which can be displayed via menu eight option 5.

5 Launch Panvise

Allows the user to launch the Panvise visualiser from within adaptflexi.

6 Inspect surface values

7 Display Forces/Moments/Centres

Create Mesh
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1 Create Mesh

Generates a mesh using the discretisation usually set via main menu item 7.  Usually want to generate complete mesh.

2 Subdivide domain

This allows the created mesh to be parcelled up into sections for each child body or wet or dry.  This is useful for running interaction velocity field method with Palisupan (see user guide). It also can eliminate mesh panels from closed bodies which intersect.

Code Development
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Example Scripts

A series of illustrative examples are given. Many of these can be adapted through use of the amend script mode.  Each line of the script contains common and specific information. The first integer is the absolute line number, starting from zero. The second integer records the depth of menu nesting eg main menu is level 0, a menu item selected from the main menu will be at level 1 and so forth. The third integer indicates how far into a particular option the process is; -1 is a select option and then runs sequentially until end. The fourth integer gives the code for the type of input. 10 is for an integer, 40 a string and so forth. The next set of information is where the user can change the behaviour of the script. Care has to be taken when altering menu selection that subsequent commands are not invalidated.  This type of error is checked for and the run script process will terminate.

After the specified information the ! character indicates the start of comments to aid readability of script.

Running a palisupan problem

A typical script is shown in Table 1.  The purpose of this script is to run a previously created Palisupan geometry file.  No alterations are made to the meshing or size, position or orientation of the body.

Altering the full root of the file name in Line 2 allows different geometries to be run through.  It needs to 

	Table 1 Palisupan Script; Basic

	V8.0.5d

0 0 -1 10 1 !       Choose MAIN menu option :- ( enter Integer in range 0 to 1) 

1 1 -1 10 7 !   Select INPUT menu option  ( enter Integer in range 0 to 11) 

2 1 0 40 c:\panel\geometry\rudder.pan !  Enter name of file with full path 

3 1 -1 10 3 !   Select INPUT menu option  ( enter Integer in range 0 to 11) 

4 0 -1 10 10 !      Choose MAIN menu option :- ( enter Integer in range 0 to 11) 

5 1 -1 10 1 !  Choose CREATE MESH menu option ( enter Integer in range 0 to 2) 

6 1 0 50 0 !  Do you want to just create part of mesh 

7 1 -1 10 0 !  Choose CREATE MESH menu option ( enter Integer in range 0 to 2) 

8 0 -1 10 2 !       Choose MAIN menu option :- ( enter Integer in range 0 to 11) 

9 1 -1 10 2 !  Choose OUTPUT menu option ( enter Integer in range 0 to 8) 

10 1 0 50 0 ! Are the files to be placed in another directory than the default ? 

11 1 1 50 0 !  Do you wantto change this ? 

12 1 2 50 1 !  do you want to accept default values for this body  

13 1 -1 10 1 !   Enter choice  ( enter Integer in range 0 to 2) 

14 1 -1 10 0 !  Choose OUTPUT menu option ( enter Integer in range 0 to 8) 

15 0 -1 10 9 !       Choose MAIN menu option :- ( enter Integer in range 0 to 11) 

16 1 -1 10 6 !  Choose INFORMATION menu option ( enter Integer in range 0 to 7) 

17 1 -1 10 0 !   Display code  ( enter Integer in range 0 to 6) 

18 1 0 50 1 !  do you want to launch PanVise 

19 1 -1 10 7 !  Choose INFORMATION menu option ( enter Integer in range 0 to 7) 

20 1 -1 10 0 !  Choose INFORMATION menu option ( enter Integer in range 0 to 7) 

21 0 -1 10 0 !       Choose MAIN menu option :- ( enter Integer in range 0 to 11) 

22 0 0 50 1 !  You have made changes, do you still want to quit


Generating a simple object

Defining a Control surface

Merging a number of objects

Study of an AUV

Conclusion and Future Developments
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Appendix 1 Data Structures

The following two tables give the C data structure definitions for the *.flx and *.msh data.  

	Table 1  Full *.flx Data Structure

	typedef struct{


int location;


double strength;


double damping;


}linesource;

typedef struct{


int i_location;


int j_location;


int k_location;


double strength;


double damping;


}pointsource;

typedef struct{


int no_isources;


int no_jsources;


int no_ksources;


int no_psources;


linesource *isource;


linesource *jsource;


linesource *ksource;


pointsource *psource;


}source;

// GRID structures

typedef struct{


int ID;


int direction;


}G_faceedge;

typedef struct{


int ID;


int direction;


}G_cellface;

typedef struct{


// ID is absolute node identity


// link_id is abs. identity of associated link in surface file -1 if not connected


// node_type is whether node originates from an B_Node (0),B_EDGE(1),B_FACE(2) or B_INTERIOR(3)


// code associated with location of boundary


int ID;


int link_id;


int node_type;


int boundary_id;    


coord3D Coords;


}G_node;

typedef struct{


int ID;


int edge_type; // codes as per G_node


int boundary_id;


int G_node_id[2];


}G_edge;

typedef struct{


int ID;


int B_FACE_id;


int face_type; //codes as per G_node


int boundary_id;


G_faceedge Edges[4];


}G_face;

typedef struct{


int ID;


int Block_id;


G_cellface Faces[6];


}G_cell;

typedef struct{


int ID;


int boundaryid;


int node1,node2;


int flag;


double pdist;


double qdist;


double length;


double start_size,finish_size;


int no_nodes;


int new_nodeno;


G_node *Nodes;


int start_node;


int start_edge;


}B_EDGE;

typedef struct{


int no_edges,groupid,sideid,s_node;


int *B_EDGE_id;


int *direction;


}G_side;

typedef struct{


int ID;


int boundaryid,surfaceid,origin;


int elliptic_refine;


int maxi;


int maxj;


int block1,block2;


int glue[6];


char filename[MAXLENGTHFNAME];


source Sources;


G_side Sides[4];


int start_node;


int start_edge;


int start_face;


}B_FACE;

typedef struct{


int faceid;


int direction;


int position;


}blockside;

typedef struct{


int ID;


int maxi;


int maxj;


int maxk;


int elliptic_refine;


source Sources;


blockside Sides[6];


int start_node;


int start_edge;


int start_face;


int start_cell;


}BLOCK;

typedef struct{


char name[MAXLENGTHFNAME];


int type;


int no_nodes;


int no_edges;


int no_faces;


int no_blocks;


int no_groups;


int no_bodies;


int no_fluids;


int max_nodes;


int max_edges;


int max_faces;


int max_blocks;


fluid *fluid;

    Sbody *parameters;


G_node *NODES;


B_EDGE *EDGES;


B_FACE *FACES;


BLOCK *BLOCKS;


}grid;


	Table * Full *.msh Data Structure

	typedef struct{

   int ID,linkid,F_code,F_id,no_edges,partition;

   int *edge;

   coord3D Coords;  

}M_node;

typedef struct{

  int ID,node1,node2,F_code,F_id,no_face,partition;

  int *faces;

}M_edge;

typedef struct{

  int ID,no_edge,F_code,F_id,cell1,cell2,partition;

  int *edges;

}M_face;

typedef struct{

  int ID,no_faces,partition,F_id;

  int *faces;  

}M_cell;

typedef struct{


int type,id,no_ghost,domain;


int *ghost;


int *local_id;


// ordering in ghost and local_id the same but 1st element of


// local id is master_id

}M_part;

typedef struct{


int no_nodes;


int no_edges;


int no_faces;


int no_cells;


int no_links;


int no_partition;

  int total_no_nodes;

  int total_no_edges;

  int total_no_faces;

  int total_no_cells;

  M_node *Nodes;

  M_edge *Edges;

  M_face *Faces;

  M_cell *Cells;

  M_part *Parts;

  Slink *Links;

}mesh;


The data structure uses a number of integer codes to represent various surface boundary conditions or edge types.  Table * shows the current values.

	Table * Defined integer values for use in *flx structure

	// standard boundary conditions

#define INTERNAL 0

#define PRESSURE 2

#define INFLOW 4

#define OUTFLOW 8

#define SOLID_WET_FIXED 16

#define SOLID_WET_MOVE 32

#define SOLID_DRY_FIXED
64

#define SOLID_DRY_MOVE 128

#define FREE_SURFACE 256

#define PERIODIC 512

#define FARFIELD 1024

#define FREE_WAKE 2048

#define FIXED_WAKE 4096

// panel code types

#define WAKE_DIPOLE -1 // panel attached to wake

#define DIPOLE 1 // dipole unknown

#define LINK_WAKE 2 // first panel on wake

#define FREE_WAKE_P 3 // adjustable wake panel

#define FIXED_WAKE_P 4 // fixed wake panel

#define FREE_SURFACE_P 5 // source unknown

#define NOT_PANEL -2 // not to be used

#define POINT_EDGE -1

#define STATIONARY -1

#define TRANSLATE 0

#define ROTATE 1

#define TRANS_ROT 2

#define VIBRATE 3

#define DXF 0

#define SRF 1

#define LOG 2

#define DXF_NORM 3

#define STL 4

#define STRAIGHT 0

#define REVERSE 1

#define LOOSE -1

// flexi edge codes

#define DISCONTINUOUS_EDGE -2

#define CONTINUOUS_EDGE -1

#define WAKE_EDGE -3

#define PLANE_EDGE -4 // ie where a cut is made with a plane eg reflection

#define SEMI_INFINITE_EDGE -5

// panel body code

#define LIFTING_BODY 2

#define NON_LIFTING_BODY 1

// codes used for links id whether an original or created link

#define FLEXI_NODE -10

#define FLEXI_EDGE -20

#define MESH_EDGE -30

#define MESH_FACE -40

// boundary conditions for .pan files

#define OPEN_DIS_DIS 0

#define CLOSE_DIS 1 // both set to wake if a lifting surface and in t direction

#define OPEN_CONT_CONT 2

#define CLOSE_CONT_CONT 3

#define OPEN_DIS_CONT 4

#define OPEN_CONT_DIS 5

#define OPEN_CONT_WAKE 6

#define OPEN_WAKE_CONT 7

#define OPEN_DIS_WAKE 8

#define OPEN_WAKE_DIS 9

#define OPEN_WAKE_WAKE 10

#define TOLERANCE 0.0000001

#define M_CELL 0

#define M_FACE 1

#define M_EDGE 2

#define M_NODE 3


