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AcuSolve Surface Processing

Auto_Wall
AcuSolve introduces a new feature that greatly simplifies your interaction with the set-up of CFD models
that often contain many complex internal and external surfaces. In the classical approach conditions
on each surface in the model, or groups of surfaces, must specifically be defined and applied, including
standard wall conditions. With the new approach, all surfaces except for inflow, outflow, symmetry,
slip and far-field are processed automatically by AcuPrep when type = auto_wall is specified on model
surfaces. AcuPrep processes the AUTO_WALL command by first identifying whether a surface is internal
or external and then interrogating the model for parent volumes and attributes. Once this information
is obtained, the surface sets are sorted and prepared for the supported scenarios. Boundary conditions
are applied appropriately when necessary and are not applied when not needed. Output sets for
post-processing are created in all cases. When auto_wall is used, reference frame settings applied
on volumes will be inherited by the appropriate surfaces. When interfaces are located within the CFD
domain for mesh motion applications, auto_wall will automatically split interface surfaces, create the
interface surface mechanism with gap or gap factor, and appropriately assign boundary conditions.

Surface groups that are processed by the auto_wall functionality are potentially reorganized and
therefore a new naming convention is introduced. These newly created groups will begin with AUTO
followed by the parent volume set name and ending with the type of condition applied. As an example,
a wall condition applied on the boundary of the UpstreamFluid volume set would result in a group
named AUTO UpstreamFluid wall. More examples are shown below.

Note:  Baffle creation is not supported via the auto_wall mechanism.

Auto_Wall Use Cases
Below are example use cases highlighting the behavior of auto_wall in various scenarios. In each
example the surfaces in blue are affected by the usage of auto_wall.

Note:  The blue surfaces shown are not necessarily the only surfaces affected.

Solid-Solid, Same Motion
When two solids of different material are in contact with each other the interfacing surfaces will
be written to a separate output set. No boundary condition is written in this case, but the surface
group is written for post-processing. In the image below the interface surfaces between a CPU
chip and the PCB are written to two separate output sets. Sample naming for the pair of output
sets is shown below.

AUTO CPU wall

AUTO PCB wall
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Figure 1: CPU/PCB Interfaces Shown in Blue

Solid-Solid, Different Motion
When two solids are in contact with each other and different motion conditions are applied to each
volume the interfacing surfaces will be written out to separate output sets. No boundary condition
is written in this case, but the surface group is written for post-processing. In situations where
mesh motion is specified internal surfaces will be split whereas when a reference frame is used no
splitting will take place. In the image below the interface surfaces between a wheel rim and tire
are written to separate output sets. Sample naming for the pair of output sets is shown below.

AUTO Rim wall

AUTO Tire wall

Figure 2: Rim/Tire Interface Shown in Blue

Fluid-Solid, Same Motion
When fluid and solid media are in contact with each other and the same motion (or no motion)
conditions are applied to each volume the interfacing surfaces will be written out to separate
output sets. In the image below the interface surfaces between the cabin air and the seats are
written to separate output sets. Sample naming for the pair of output sets is shown below.
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AUTO Air wall

AUTO Seats wall

Figure 3: Car Cabin Seats/Air Interface Shown in Blue

Fluid-Solid, Different Motion
When fluid and solid media are in contact with each other and different motion conditions are
applied to each volume, the interfacing surfaces will be written out to separate output sets and
the motion applied to the volumes will be inherited by the appropriate surfaces. In cases where
mesh motion is specified internal surfaces will be split whereas in cases where a reference frame
is used no splitting will take place. In the image below the interface surfaces of the fan are written
to separate output sets. Sample naming for the pair of output sets is shown below.

With mesh motion AUTO Fan interface AUTO air interface

With reference frame AUTO Fan internal AUTO air internal

Figure 4: Fan/Air Interface Shown in Blue
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Fluid-Fluid, Same Motion
When two fluid media are in contact with each other and the same motion conditions are applied
to each volume the interfacing surfaces will be written out to separate output sets and the motion
applied to the volumes will be inherited by the appropriate surfaces. In the image below the
interface surfaces between the upstream and downstream volumes of a pipe flow simulation are
written to separate output sets. Sample naming for the pair of output sets is shown below.

AUTO UpstreamVolume internal

AUTO DownstreamVolume internal

Figure 5: Fluid/Fluid Interface Shown in Blue

Fluid-Fluid, Different Motion
When two fluid media are in contact with each other and different motion conditions are applied
to each volume the interfacing surfaces will be written out to separate output sets and the motion
applied to the volumes will be inherited by the appropriate surfaces. In cases where mesh motion
is specified internal surfaces will be split whereas in cases where a reference frame is used no
splitting will take place. In the image below the interface surfaces between the rigid body motion
zone of the ship hull and the interpolated mesh motion zone are written to separate output sets.
Sample naming for the pair of output sets is shown below.

AUTO HullVolume internal

AUTO WaterVolume internal
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Figure 6: Fluid/Fluid Interface Shown in Blue

Composite Use of Auto Wall
All surfaces specified with type = auto_wall will be processed at the same time. An example of
how a larger collection of surfaces is handled is given below. In this scenario a pipe geometry,
consisting of two cylindrical volumes, has been imported. The volumes are UpstreamFluid and
DownstreamFluid. You would like to run a simple pipe flow analysis and specify the same fluid
material model on both volumes. You will select one exterior circular surface to specify as an
INLET and the opposite exterior circular surface as an OUTLET. The remaining surfaces are set to
WALL with type = auto_wall.

The set of auto_wall surfaces are first examined to determine if they are internal or external and
then interrogated for parent volumes and attributes. After processing, surface groups are created
with the following naming convention: AUTO <parent_volume_name> <surface_type.

In this example, each of the fluid domain volumes has one external and one internal auto_wall
surface. The external surfaces are processed and the result is in one set for each volume.
The surface groups are named AUTO UpstreamFluid wall and AUTO DownstreamFluid wall,
respectively. Finally, the interfacing surfaces are processed and result in the AUTO UpstreamFluid
internal surface group, and a corresponding AUTO DownstreamFluid internal, not shown. No
boundary condition is applied to the internal surfaces.
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Figure 7: Initial Geometry

Figure 8: AUTO UpstreamFluid Internal

Figure 9: AUTO UpstreamFluid Wall

Figure 10: AUTO DownstreamFluid Wall

THERMAL_SHELL

AcuSolve introduces a new feature that creates zero physical thickness volumetric shell elements from
surface elements. These elements are used for heat conduction analysis as solid media only. Shell
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elements can have multiple layers, each with different thicknesses and material models. This command
can also be provided together with two dynamic surface_sets which can be used to set thermal
boundary conditions on the two sides of the shells. The surface_set paired with what is given in the
THERMAL_SHELL command is referred to as shell_inner while the surface_set on the opposite side of
the shell element is referred to as shell_outer. A schematic of the shell construction is shown below.

Figure 11:

In the image below the exterior surfaces of a car cabin are created using the THERMAL_SHELL command.

Note:  Different THERMAL_SHELL commands would likely be used to define the glass, roof,
doors, floor and console construction separately.

Figure 12: Thermal Shells Created on Car Cabin Surfaces
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Intellectual Property Rights Notice
Copyright © 1986-2024 Altair Engineering Inc. All Rights Reserved.

This Intellectual Property Rights Notice is exemplary, and therefore not exhaustive, of the intellectual
property rights held by Altair Engineering Inc. or its affiliates. Software, other products, and materials
of Altair Engineering Inc. or its affiliates are protected under laws of the United States and laws of other
jurisdictions.

In addition to intellectual property rights indicated herein, such software, other products, and materials
of Altair Engineering Inc. or its affiliates may be further protected by patents, additional copyrights,
additional trademarks, trade secrets, and additional other intellectual property rights. For avoidance
of doubt, copyright notice does not imply publication. Copyrights in the below are held by Altair
Engineering Inc. or its affiliates. Additionally, all non-Altair marks are the property of their respective
owners. If you have any questions regarding trademarks or registrations, please contact marketing and
legal.

This Intellectual Property Rights Notice does not give you any right to any product, such as software,
or underlying intellectual property rights of Altair Engineering Inc. or its affiliates. Usage, for example,
of software of Altair Engineering Inc. or its affiliates is governed by and dependent on a valid license
agreement.

Altair® HyperWorks®, a Design & Simulation Platform
Altair® AcuSolve® ©1997-2024

Altair® Activate® ©1989-2024

Altair® Automated Reporting Director™ ©2008-2022

Altair® Battery Damage Identifier™ ©2019-2024

Altair® CFD™ ©1990-2024

Altair Compose® ©2007-2024

Altair® ConnectMe™ ©2014-2024

Altair® DesignAI™ ©2022-2024

Altair® DSim™ ©2024

Altair® EDEM™ ©2005-2024

Altair® EEvision™ ©2018-2024

Altair® ElectroFlo™ ©1992-2024

Altair Embed® ©1989-2024

Altair Embed® SE ©1989-2024

Altair Embed®/Digital Power Designer ©2012-2024

Altair Embed®/eDrives ©2012-2024

Altair Embed® Viewer©1996-2024

Altair® e-Motor Director™©2019-2024
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Altair® ESAComp® ©1992-2024

Altair® expertAI™ ©2020-2024

Altair® Feko® ©1999-2024

Altair® FlightStream®  ©2017-2024

Altair® Flow Simulator™ ©2016-2024

Altair® Flux® ©1983-2024

Altair® FluxMotor® ©2017-2024

Altair® GateVision PRO™ ©2002-2024

Altair® Geomechanics Director™ ©2011-2022

Altair® HyperCrash® ©2001-2023

Altair® HyperGraph® ©1995-2024

Altair® HyperLife® ©1990-2024

Altair® HyperMesh® ©1990-2024

Altair® HyperMesh® CFD ©1990-2024

Altair® HyperMesh ® NVH ©1990-2024

Altair® HyperSpice™ ©2017-2024

Altair® HyperStudy® ©1999-2024

Altair® HyperView® ©1999-2024

Altair® HyperView Player® ©2022-2024

Altair® HyperWorks® ©1990-2024

Altair® HyperWorks® Design Explorer ©1990-2024

Altair® HyperXtrude® ©1999-2024

Altair® Impact Simulation Director™ ©2010-2022

Altair® Inspire™ ©2009-2024

Altair® Inspire™ Cast ©2011-2024

Altair® Inspire™ Extrude Metal ©1996-2024

Altair® Inspire™ Extrude Polymer ©1996-2024

Altair® Inspire™ Form ©1998-2024

Altair® Inspire™ Mold ©2009-2024

Altair® Inspire™ PolyFoam ©2009-2024

Altair® Inspire™ Print3D ©2021-2024

Altair® Inspire™ Render ©1993-2024

Altair® Inspire™ Studio ©1993-2024
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Altair® Material Data Center™ ©2019-2024

Altair® Material Modeler™ ©2019-2024

Altair® Model Mesher Director™ ©2010-2024

Altair® MotionSolve® ©2002-2024

Altair® MotionView® ©1993-2024

Altair® Multi-Disciplinary Optimization Director™ ©2012-2024

Altair® Multiscale Designer® ©2011-2024

Altair® newFASANT™ ©2010-2020

Altair® nanoFluidX® ©2013-2024

Altair® NLVIEW® ©2018-2024

Altair® NVH Director™ ©2010-2024

Altair® NVH Full Vehicle™ ©2022-2024

Altair® NVH Standard™ ©2022-2024

Altair® OmniV™ ©2015-2024

Altair® OptiStruct® ©1996-2024

Altair® physicsAI™ ©2021-2024

Altair® PollEx™ ©2003-2024

Altair® PollEx™ for ECAD ©2003-2024

Altair® PSIM™ ©1994-2024

Altair® Pulse™ ©2020-2024

Altair® Radioss® ©1986-2024

Altair® romAI™ ©2022-2024

Altair® RTLvision PRO™ ©2002-2024

Altair® S-CALC™ ©1995-2024

Altair® S-CONCRETE™ ©1995-2024

Altair® S-FRAME® ©1995-2024

Altair® S-FOUNDATION™ ©1995-2024

Altair® S-LINE™ ©1995-2024

Altair® S-PAD™ ©1995-2024

Altair® S-STEEL™ ©1995-2024

Altair® S-TIMBER™ ©1995-2024

Altair® S-VIEW™ ©1995-2024

Altair® SEAM® ©1985-2024
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Altair® shapeAI™ ©2021-2024

Altair® signalAI™ ©2020-2024

Altair® Silicon Debug Tools™ ©2018-2024

Altair® SimLab® ©2004-2024

Altair® SimLab® ST ©2019-2024

Altair® SimSolid® ©2015-2024

Altair® SpiceVision PRO™ ©2002-2024

Altair® Squeak and Rattle Director™ ©2012-2024

Altair® StarVision PRO™ ©2002-2024

Altair® Structural Office™ ©2022-2024

Altair® Sulis™ ©2018-2024

Altair® Twin Activate® ©1989-2024

Altair® UDE™ ©2015-2024

Altair® ultraFluidX® ©2010-2024

Altair® Virtual Gauge Director™ ©2012-2024

Altair® Virtual Wind Tunnel™ ©2012-2024

Altair® Weight Analytics™ ©2013-2022

Altair® Weld Certification Director™ ©2014-2024

Altair® WinProp™ ©2000-2024

Altair® WRAP™ ©1998-2024

Altair® HPCWorks®, a HPC & Cloud Platform
Altair® Allocator™ ©1995-2024

Altair® Access™ ©2008-2024

Altair® Accelerator™ ©1995-2024

Altair® Accelerator™ Plus ©1995-2024

Altair® Breeze™ ©2022-2024

Altair® Cassini™ ©2015-2024

Altair® Control™ ©2008-2024

Altair® Desktop Software Usage Analytics™ (DSUA) ©2022-2024

Altair® FlowTracer™ ©1995-2024

Altair® Grid Engine® ©2001, 2011-2024

Altair® InsightPro™ ©2023-2024

Altair® Hero™ ©1995-2024
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Altair® Liquid Scheduling™ ©2023-2024

Altair® Mistral™ ©2022-2024

Altair® Monitor™ ©1995-2024

Altair® NavOps® ©2022-2024

Altair® PBS Professional® ©1994-2024

Altair® PBS Works™ ©2022-2024

Altair® Simulation Cloud Suite (SCS) ©2024

Altair® Software Asset Optimization (SAO) ©2007-2024

Altair® Unlimited™ ©2022-2024

Altair® Unlimited Data Analytics Appliance™ ©2022-2024

Altair® Unlimited Virtual Appliance™ ©2022-2024

Altair® RapidMiner®, a Data Analytics & AI Platform
Altair® AI Hub ©2023-2024

Altair® AI Edge™ ©2023-2024

Altair® AI Cloud ©2022-2024

Altair® AI Studio ©2023-2024

Altair® Analytics Workbench™ ©2002-2024

Altair® Graph Lakehouse™ ©2013-2024

Altair® Graph Studio™ ©2007-2024

Altair® Knowledge Hub™ ©2017-2024

Altair® Knowledge Studio® ©1994-2024

Altair® Knowledge Studio® for Apache Spark ©1994-2024

Altair® Knowledge Seeker™ ©1994-2024

Altair® IoT Studio™ ©2002-2024

Altair® Monarch® ©1996-2024

Altair® Monarch® Classic ©1996-2024

Altair® Monarch® Complete™ ©1996-2024

Altair® Monarch® Data Prep Studio ©2015-2024

Altair® Monarch Server™ ©1996-2024

Altair® Panopticon™ ©2004-2024

Altair® Panopticon™ BI ©2011-2024

Altair® SLC™ ©2002-2024

Altair® SLC Hub™ ©2002-2024
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Altair® SmartWorks™ ©2002-2024

Altair® RapidMiner® ©2001-2024

Altair One® ©1994-2024

Altair® CoPilot™ ©2023-2024

Altair® License Utility™ ©2010-2024

Altair® TheaRender® ©2010-2024

OpenMatrix™ ©2007-2024

OpenPBS® ©1994-2024

OpenRadioss™ ©1986-2024
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Technical Support
Altair's support resources include engaging learning materials, vibrant community forums, intuitive
online help resources, how-to guides, and a user-friendly support portal.

Visit Customer Support to learn more about our support offerings.

https://altair.com/customer-support
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