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Active Flow Control tests

on a full-scale 

truck and trailer combination
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Active Flow Control:

• Project partly funded by the Swedish Department of Energy 

�9 Chalmers university

�9 Specialkarosser AB, SKAB 

�9 Per Kjellgren Engineering

�9 Volvo Trucks

• Simulations

• Physical tests on a full scale truck

Active Flow Control tests on a full -scale truck and tr ailer combination
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Objectives with the tests:

• To correlate the results with the simulations.

• To find as good results as possible.

• Not to find an energy efficient or practical solution.

• Preliminary tests on synthetic jets actuators. 

Performed by Mohammad El-Alti and Valery Chernoray

• Full scale test on truck with active flow control prototype.

Prototype manufactured by SKAB, tests will be performed by 
Volvo

Active Flow Control tests on a full -scale truck and tr ailer combination
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Slot widths
280mm

Vol 1, 4l

Vol 2, 8l

Vol 3, 16l

Simple synthetic-jet actuator

Active Flow Control tests on a full -scale truck and tr ailer combination

• Frequencies 10 - 30 Hz
• Amplitude > �§30 – 40 m/s

Preliminary tests



Volvo 3P

2009-10-13  

Linus Hjelm, Aerodynamics, Volvo Trucks

4 aluminium plates with 
different slot widths

Box with 3 different 
adjustable volumes

Active Flow Control tests on a full -scale truck and tr ailer combinationPreliminary tests
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Active Flow Control tests on a full -scale truck and tr ailer combinationPreliminary tests
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Active Flow Control tests on a full -scale truck and tr ailer combination

Test set up with a hot-wire traverse

Preliminary tests
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Slot velocity vs. slot width for 
different box volumes

C�� vs. slot width for different box 
volumes
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Active Flow Control tests on a full -scale truck and tr ailer combinationPreliminary tests
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2.0 mm slot 5.0 mm slot

Slot velocity profile vs. time 

Active Flow Control tests on a full -scale truck and tr ailer combinationPreliminary tests
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Velocity profile across the slot

2.0 mm slot 5.0 mm slot

Active Flow Control tests on a full -scale truck and tr ailer combinationPreliminary tests
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Speakers

Frequency, F+=0.5 Resonance Frequency, Fs

Active Flow Control tests on a full -scale truck and tr ailer combinationPreliminary tests
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Building of prototypes

Active Flow Control tests on a full -scale truck and tr ailer combinationFull scale tests



Volvo 3P

2009-10-13  

Linus Hjelm, Aerodynamics, Volvo Trucks

• Flap angles, 0° - 40°

• Slot angles, 25° - 90°

• Variable flap surface shape

• As much freedom as possible

Active Flow Control tests on a full -scale truck and tr ailer combination

0.75 m

0°- 40°

Full scale tests
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Active Flow Control tests on a full -scale truck and tr ailer combinationFull scale tests
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Active Flow Control tests on a full -scale truck and tr ailer combination

Panels are interchangeable

Slot

Photo taken from below, looking up

Full scale tests
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Active Flow Control tests on a full -scale truck and tr ailer combination

Hällered Proving Ground

Main track: 6.2 km
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Results

?

Active Flow Control tests on a full -scale truck and tr ailer combination
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Thank you for your attention!

Questions?

Active Flow Control tests on a full -scale truck and tr ailer combination


