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ESSS Examples - Turbomachinery




SS ESSS Examples - Hydro

Power and
Efficiency
Cavitation
Flow pattern




SS ESSS Examples - Wind

Power and
Efficiency
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&Jesss  Topology

A All turbomachines are
topologically identical
T Just variations on a theme

I Lends perfectly to design
systems and parametric
models

A Machines differ by
changing
I Hub/shroud shape

I Blade leading and trailing
edge shape and location

I Blade wrap or angle
T Number of blades
I Rate of rotation

Blade

Hub




K3 Esss  What is CFD (Computational Fluid Dynamics)?

A CFD requires a computational
model build as a representation
of physical problem

Cleaning

 —

A Usually begins from a CAD
import operation

A Mesh generation for fluid region HVAC ducts geometry
(domain for CFD analysis ).

A Solve mathematical equations

A Post-processing of results
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&3 Esss CFD Methodology

U Solver is usually based on finite volume method

A Domain is dicretized into control volumes Colntfo'
volume

Fluid flow region
discretized into
finite volumes

A Momentum, mass and energy balance
equations are discretized into algebraic
equations

(computational
mesh)
Yo av+fy v GIA = fED7 QA + f5,dV
(N V\, J \A ~ J \A ~ J \\/ P )
transitério  conveccao difusdo  geracéo Eqgn.
continuidade 1
A All equations are solved in order to have the X-mom. u
flow solution y-mom. Y
energia h




KJESss  ANSYS Turbo System Environment PAGE 8

Geometry Analysis

Blade Modeler

ANSYS Meshing

DesignModeler
with ICEM CFD
BladeEditor

TurboGrid Vista TF
ANSYS CFX
FLUENT

ANSYS FEA

Design Exploration

ANSYS Workbench
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KJESSS  ANSYS Workbench Workflow - CFD
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ANSYS Workbench Workflow PAGE 10
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N ESSS  ANSYS Workbench Environment PAGE 11

AN Workflow - Workbench
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ESSS BladeGen . Templates Approach
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PAGE 12
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&3Esss BladeGen : Template Approach PAGE 13

A Initial Blade Setup
I Can define wrap angle, thickness, and number of blades

I Properties will be constant from hub to shroud
O User will need to modify properties on spanwise layers

Initial Angle/Thickness Dialog H |

0k,
Cancel

Rezet

0.10000

Load

Pl

Help
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TE . .-’-'-.ng:l 23:

. o » Thk:l 13:
Mate: [f wou are wsing the TE_ to LE D ata Definition, a positive
the wrap angle will be interpreted to keep Beta pozitive. Dut:E




&Jesss BladeGen : Template Approach PAGE 14

A Initial Blade Setup
i Alternatively, blade can be defined by defining pressure and suction
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&3esss BladeGen : Design Environment PAGE 15
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SS ESSS BladeModeler - DesignModeler PAGE 16

ADesignModeler

I Automatic
Fluid Zone
Creation

I Create
assemblies
i ncl udi n
tur boo
components

0.00 100.00 200.00(mm)
50.00 150.00
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K Esss  Single Component: Extent PAGE 17

Inlet / outlet too close Inlet/ outlet 2 % blade chord away
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§3esss  Mesh Types - Meshing it

A Tet Mesh and A Hex Mesh
Tet/Prism hybrid

[ P



