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Optimization in CFD and Turbomachinery
Yuval Levy, Israeli CFD Center

Recent developments and improvements in analysis software packages, such as flow solvers,
structural analysis and others provide the means for computational design processes in
Aerospace Engineering. This progress raised the need for optimization processes in which the
design engineer can easily generate workflows to automate repetitive streamlined tasks that
are involved in such design processes. Once the optimization software is coupled with a
computer program that is used for analysis and design, it facilitates an automatic optimization
process that may achieve specific engineering goals within a supplied set of constraints.
Harnessing optimization and CFD tools together is not a trivial task. Conventional optimization
tools are not readily suitable for interaction with CFD methods and therefore appropriate
interfaces must be set up for a seamless design process. A standard design workflow is
composed of the following building blocks: a tool to control the geometry (em e.g., a Bezier
curve generator), a mesh generation software with an automated mesh generation capability,
a flow solver, and an optimization package that allows to build the surrounding workflow and
finally, harness the appropriate optimization engines. As an example such a package can be
utilized to optimize a single-element airfoil shape, or a multi-element airfoil configuration, as
well as optimize the blade design of rotors and stators in a jet engine compressor.



Internal ballistic of a Jericho gun
IWI Q' [n'X 0Tanni AIXDDAN |'VIVOAIZ OTINN

In order to proper develop small arms, including a pistol, Multiphysics approach is necessary.
For that reason, we developed a workaround that uses FSI approach and preliminary springs
pre-tension simulation.

In this approach we use SPH elements to simulate a gunpowder detonation, and we use .sta
files from preliminary simulation, which load all the springs and other pre-tensed components,
with their internal energy.

In fact the only force that is externally applied in this simulation is the force needed to pull the
trigger; all others are resultants of a chain reaction of the pre-tensed springs and the gun
powder detonation.

The results are then compared to a several experiments and optimized for the next run or other
simulation that uses the same materials or components.
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Table 18: Simulation result for the case of a small sphere placed in a middle of a 2x1x1 [m?] tank.



Stress analysis of Composite Materials air vehicle using CFD pressure field
Danny Ben moshe | Stress Analysis Eng. TL

Aero-mechanical Department
UAV - ISTAR Division
Elbit Systems

Structure analysis for Composite material using Finite Element Model is major tool in
the aviation industry for simulate reality.

The Use of CFD output for defying the actual pressure field subjected on parts such
as Wings, Tails, Horizontals and Control surfaces made of composite material are
commonly used in the unmanned air vehicle analyses.

The use of the CFD contour on the structure can introduce detailed and accurate
results of the structure by means of stress and instability. The simultaneous actions
between the CFD and stress engineer is an important stage to simulate the reality in
the UAV development.

This lecture will introduce the contact between two important numerical analysis
engineers, the CDF and the stress engineer which actually defines the UAV structure
dimensions for optimize composite structure and will show several analysis needs to
deal with while certifying composite material air structure for TC.



Screen Wall aero elasticity Stress analysis

Doron Shalev Engineering LTD. % it "1
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