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X 80/20 Engineering
VA he Value 80/20 Engineering delivers:

| Design Engineers need to evaluate many concepts quickl
and easily, so need a real alternative to traditional physical
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A CFD/CAE tools for Product Development

I Some Flow/Thermal/Structural applications are very
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the resources and/or competencies to performhouse
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A High Level Simulation Consultancy
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A Mesh Generation Adapted for Fluid Machinery

A Fluid Machinery Specific Template based Simulation

A The Modelling of Aeration/Cavitation

A Accuracy, Speed and Robustness i Pumping Systems
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X Mesh Generation for Fluid Machinery
4 Binary Adaptive Tree Methodology

A Binary Adaptive Tree mesher can mesh very complex geometries and accept
CAD geometry with flaws, as illustrated by the following example for under-
hood airflow:

1. All the parts outside passenger cabin were
meshed.

2. The starting point of this study was an CAD
model in STL format (~11 million faces). The
model was imported and meshed without any
geometry repair operations.

3. The wall clock to mesh the entire model took
about 2.5 hours*. The mesh size for the
entire model: ~46 million cells*.

4. The simulation for one condition took about
18 hours*. (101 30 faster than for other methods) SPEED and DETAIL!

*Note” Computation was done on a dual quad core Xeon 5550 (2.67GHz) PC with 48 GB memory.
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X Optimized Mesh Topology and Dynamics

A Automatically generates an optimized grid for the specific
positive displacement component.

A Automatically generates a Binary Tree mesh for general
structures.

Start with a CAD
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1) Structured Grid for 2) Automated Binary Tree Grid
Machine Specific Geometry for General Structures

Typical time to generate a grid from CAD is 10-30 minutes
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X Modeling Leakage Gaps

The CFD technology needs the ability to add in pump specific
micron-scale clearances that are not included typically in the 3D
CAD geometry

Reasons for including gaps

A Determine leakage/losses
A Compute torques and power
A Compute loads

Side Leakage Gap A Identify the cause of cavitation damage
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Machinery Specific Templates

Spur (External) Gear

Scroll Compressor

Flow, Pressure, Heat, Species, Particles

Rolling Piston
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Progressive Cavity

Aeration & Cavitation: Non-Condensables / Vapor / Compressibility
Volume Motion and Deformation: Rotation / Translation / Scaling
Automated Binary-Tree Mesh & Implicit Matching Across Interfaces (MGI)
Engineering Output: Points / Integrated Data (Volumes & Surfaces)
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