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Dynardo

Å Founded: 2001 

Å More than 60 employees, 

offices at Weimar and Vienna

Å Leading technology companies 

Daimler, Bosch, ZF/TRW, 

Siemens are supported

Software Development

Dynardo is engineering specialist for

CAE-based sensitivity analysis,

optimization, robustness evaluation

and robust design optimization

Å Mechanical engineering

Å Civil engineering & 

Geomechanics

Å Automotive industry

Å Consumer goods industry

Å Power generation

CAE - Consulting

© Dynardo GmbH
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Åis a general purpose tool for variation analysis 

using CAE-based design sets (and/or data sets) 

for the purpose of

Åsensitivity analysis

Ådesign/data exploration

Åcalibration of virtual models to tests

Åoptimization of product performance 

Åquantification of product robustness and product reliability

ÅRobust Design Optimization (RDO) and Design for Six Sigma (DFSS)

serves arbitrary CAX tools with

optiSLang

support of process integration

process automation

workflow generation

© Dynardo GmbH



6Webinar: Optimization and design of turbomachines using ANSYS optiSLang and CFturbo

© Dynardo GmbH

SPDM

Input

1

Input
2

Input
n

Output
1

with
Process Integration

and for
Automatization 

Workflow-Management

ANSYS optiSLang

Postprocessing

Excel Add-In other Solver

Output
2

Output
m



7Webinar: Optimization and design of turbomachines using ANSYS optiSLang and CFturbo

Model Calibration
Identify important model parameters 

for the best fit between simulation 

and measurement

Model Calibration
Identify important model parameters 

for the best fit between simulation 

and measurement

Design Improvement
Optimize design performance

Design Quality
Ensure design robustness 

and reliability

Design Quality
Ensure design robustness 

and reliability

Design Understanding
Investigate parameter sensitivities, 

reduce complexity and 

generate best possible meta models

Design Understanding
Investigate parameter sensitivities, 

reduce complexity and 

generate best possible meta models

© Dynardo GmbH

CAE-Data

Measurement
Data

Robust Design

Design Improvement
Optimize design performance
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Å CFturbo® is a modern, powerful and user-friendly  software for 
Conceptual Turbomachinery Design 

Å 160 active clients globally

Å CFturbo® modules to design
- Pumps
- Blowers
- Compressors
- Turbines
- Stators and diffusers
- Volutes

Å Industries: Aerospace, Automotive, Consumer Products, Energy, Oil & 
Gas, Marine, Mechanical & Process Engineering, Semiconductor,                  

Design Software
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Company structure

CFturbo® GmbH

­CAE Consulting ®Workflows

ÅTurbomachinery 
Design

ÅFlow & strength 
simulation (CFD,FEA)

ÅAutomated CAE 
workflows

ÅDOE

ÅOptimization

¬CFturbo® Software

ÅConceptual Design 
Software

ÅCustom development

ÅTraining
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Design point

Å Flow rate Q = 1.476 m³/s

Å Total pressure difference ɲǇt = 0.466 bar (H = 4.755 m)

Å Rotational speed = 780 rpm

ÅWater, no pre-swirl

Objective

ÅMax. hydraulic efficiency ́

Constraints

Å B̡2 < 90Á

Å Total pressure difference ɲǇtÑ10%

I Aim of analysis 
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² Fully parametric geometry model of machines
² Each parameter can be used for optimization

I CAE Workflow ïCFturbo
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CFD system with high solver speed, especially for 
fluid systems with rotating/ sliding components

Geometry model with 

inflow region impeller outflow region

pt Q

Mesh density:
292 000 nodes
200 000 cells

I CAE Workflow ïPumpLinx
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Simplifications:

Å Hub and Shroud (Tip) axis-parallel

Å Straight meridional leading and trailing edge

# Parameter Reference Minimum Maximum

Main 
dimensions

1 dH1= dH2 176 mm 140 mm 210 mm

2 dS1= dS2 584 mm 467 mm 700 mm

˄ Ґ dH1/ dS1 0.30 0.20 0.45

Meridional 
contour

3 ɲȊ 204 mm 160 mm 320 mm

4 zLE,H* 0.1 0.2 0.1

5 zLE,S* 0.2 0.02 0.4

6 zTE,H* 0.9 0.8 0.9

7 zTE,S* 0.9 0.6 0.98

dS1

dH1

dS2

dH2

ɲȊ

zLE,H zTE,H

zLE,S

zTE,S

Hub

Shroud

z
r

Meridional view

I CAE Workflow ïOptimization parameters
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Simplifications:

Å Free vortex velocity distribution

Å Automatic calculation of blade angles

B̡1 (shock-ƭŜǎǎ ƛƴŦƭƻǿύΣ ʲB2 (Euler equation)

# Parameter Reference Minimum Maximum

Blade 
properties

8 nBl 3 2 6

Mean lines

9 tLE,S 0Á -25Á 25Á

10 tTE,S 80.3Á 64.25Á 96.37Á

11 tTE,H 80.3Á 64.25Á 96.37Á

12 m B̡1,H* 0.333 0.1 0.4

13 m B̡1,S* 0.166 0.1 0.4

14 m B̡2,H* 0.718 0.6 0.9

15 m B̡2,S* 0.773 0.6 0.9

t
m

Mean lines

tLE,S
tTE,H

tTE,S

mʲ.мΣI

mʲ.нΣI

mʲ.нΣ{
mʲ.мΣ{

Leading edge

B̡2,H

B̡1,H

15 parameters for optimization

I CAE Workflow ïOptimization parameters


