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Agenda

Caution:
This is not CFD data!

1. streamwise introduction

2. Potential for drag reduction in 
professional sports

3. Combined approach Measurement 
(ProCap) & CFD

4. Results for demonstration case
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streamwise approach

R&D Partner:

streamwise is the R&D partner for your digital 
transformation in machine and production systems 

Competences: 

Digital engineering services based on strong 
experiences and know how in product development, 
technical optimization and analytics with digital 
methods and tools

Special Focus: 

streamwise cumulates this knowledge competences 
particular in the area of fluid dynamic and heat 
transfer processes und systems

Engineering & design partner digital monitoring & diagnosis systems
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Connect physics with digital capabilities Central of our approach is a digital life cycle 
analysis with prediction and prognostics for …

• manufacturing and production events

• operation and quality events

• maintenance and service events 

We develop predictive, descriptive and decisive 
models based on advanced data analytics and 
physical modeling

We focus on the development of tailored solutions 
for advanced digital monitoring and diagnosis 
systems

We validate, prototype and build your digital 
monitoring solution

streamwise tool box and methods

R&D sensors

Wireless data 
loggers

System

“smart” inline 
sensors

Internal 
sensors

Controller 
software

Data 
collection & 
processing

ERP software

Low-
dimensional 

modeling

System 
prediction

&
optimization

Event 
detection

Service & 
maintenance

Business case 
develop-ment

Data analytics

Cloud
connection
& security

Digital twin

Live production 
data

Thermo & 
fluid-dynamics

System

Monitoring

Modelling

Diagnosis

streamwise gmbh | VPE in professional sports 4



Drag reduction potential in sport aerodynamics



The individual contributions have to be separated. 
A method for verification and local optimization is needed.

Aerodynamic drag sources

Equipment

▪ Bike
▪ Helmet, footware

Riders position

▪ Frontal area
▪ Angle of helmet
▪ Interference drag

Clothing, textures

▪ Correct speed range
▪ Correct location and 

orientation & stretching
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Largest portion comes from the rider itself

Where does the drag come from?
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In the drag crisis the aerodynamic drag of a round shape drops dramatically

This offers the opportunity to match the critical velocity of a shape with its operating 
speed range

Use the golf ball effect to reduce drag

Images by Henri Werlé, copyright Onera, the French Aerospace Lab
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Drag crisis on a cylinder for different textures
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Flow around cylinders with different textures
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How to unearth the DRAG treasure



Goal

▪ Reduction of form drag by optimizing
▪ Position (global and relative)
▪ Operate body elements within the drag crisis adjusting the local surface structure

Challenge

▪ Accurate and known positioning of components mandatory to allow comparison between CFD and 
ProCap/wind tunnel

▪ Complex flow with large detached areas and dependencies between the different areas (helmet / 
back of the rider)

▪ Strong influence of local flow and surface structure on the total drag 

Approach

▪ Combined CFD/ProCap campaign for professional cycling

How to unearth the DRAG treasure
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Combined optimization Ansatz

CFD Modeling

▪ understand global 
flow topology

▪ identification of
areas for
optimization

▪ Baseline position
optimization

ProCap

▪ verify global and 
local flow topology

▪ minimize form 
drag with optimal 
surface texture & 
positioning

Force measurements

▪ verify achieved
reduction in drag

▪ Check different 
positions and 
windspeeds

▪ Model 
performance with 
track profile
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Principle

▪ Object in windtunnel
▪ Hand-guided flow-probe (e.g. 5-hole)
▪ Probe position tracked with 3D camera

system
▪ On-line interpolation and vizualisation

The ProCap system

5-hole probe

14-hole 
probe
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Asdfasdf

▪ Asdfadsf
▪ asdfdsf
▪ asdf

The ProCap system in operation
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Case



Case

Cyclist dummy in time-trial 
position with aero-helmet

Goals
1. Find influence of helmet position on drag
2. Find influence of race suit on drag for 

target velocity
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Case setup CFD

3 helmet positionsCFD/Measurement setup
(speed 12.5 m/s)
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Velocity profile OK?

Velocity profile OK!

Concept study: Physics OK? Validation study: Accuracy OK?

ANSYS 
CFD

ANSYS Discovery

CFD Workflow
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Results



Results: Goal1, drag comparison
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CFD ProCap

Results: Goal1, Flow topology comparison, tail up
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CFD ProCap

Results: Goal1, Flow topology comparison, straight
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CFD ProCap

Results: Goal1, Flow topology comparison, tail down
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CFD ProCap

Results: Goal1, Flow topology comparison, tail up
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CFD ProCap

Results: Goal1, Flow topology comparison, straight

streamwise gmbh | VPE in professional sports 26



CFD ProCap

Results: Goal1, Flow topology comparison, tail down
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Goal 2



Focus on the flow around the arm

@ 16 m/s
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Result

Drag reduction by 20% by wearing the
perfect racing suit.

Force-speed-correlation
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Conclusions



▪ Good observed agreement between CFD, 
ProCap and force measurements

▪ Fast, efficient simulation and measurement 
runs (minutes)

▪ To work within the same post-processing 
environment and with identical geometry 
(shape and relative positioning) is crucial

▪ The drag crisis is highly dependent on 
velocity. The full potential is availably only 
through a track simulation using the 
measured or calculated drag values!

▪ Without combining different numerical and 
experimental tools the task can not be 
solved

Let’s go treasure hunting!

Conclusions

Caution:
This is not CFD data!

streamwise gmbh | VPE in professional sports 32



Also helpful for race car aerodynamics
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Also helpful for race car aerodynamics
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