
 

 

 

 

FringeProTM Innovation:  
Comprehensive LDVTM

 

http://www.aurinc.com | Ph: (+00) 1.540.797.0643 | FAX: (+00) 1.866.223.8673|aur@aurinc.com  

© 2008 AUR, Inc. 

 

     a measurement technique which combines the accu-
racy, versatility, and robustness of LDV with the capability to 
characterize particle trajectories  in strongly 3D flow regions.  
The Comprehensive LDV is just that �³ a practical measure-
ment technique for obtaining spatially -detailed information in 
high Reynolds number  and high speed flows ! 

Laser -Doppler Velocimetry (LDV) is an unsurpassed technique 
for achieving confident measurements in flows with large dy-
namic ranges  in velocity . Unfortunately, in the classical imple-
mentation of LDV, this precision has come at a price: only sin-
gle point velocity measurements are possible.  

Even more remarkably, the Comprehensive LDV  will 
perform at the same resolution independent of flow 
speed!  This means that high Reynolds number and high 
speed flows  (up to and greater than Mach 2.4) may be 
measured to obtain resolved 3D measurements. And with 
our exclusive trajectory analysis algorithms, turbulent 
velocity gradients may be measured as well!  

The Comprehensive LDV  is a flow trajectory measurement 
device capable of obtaining the paths  of particles within a 
region of 200 -300 micrometers diameter in cross sec-
tion. Particle position vectors are measured to within 5 
micrometers  as they pass the measurement region while 
their velocities are instantaneously measured within 0.1% 
of their speed . Particles are measured in rapid succes-
sion, so that mean data rates over 5kHz per m/s  are at-
tainable �³ �W�K�D�W�·�V��over 100kHz in 20m/s flow!  

The projection of a cross section in a typical LDV measurement volume. 
A single component of the particle velocity is measured by a single set of 
fringes. With no means of positional discrimination, all measurements are 

volume-averaged within the extent of the measurement volume. 

Velocity gradients are very large near flow boundaries. With proper position resolution, multiple velocity 
component profiles and even planes may be measured using the Comprehensive LDV technique. 

An example of the measurement of mean stream-wise velocity in a high 
Reynolds number turbulent boundary layer. Note the spatial extents of the 
measurement-volume centered scales. 

Seed-illuminated laser beams of the Comprehensive LDV during a test within a high 
Reynolds number three-dimensional turbulent boundary layer. 

Individual acceleration, velocity, and position measurements at a known time are used within the 
bounds of flow scales to reconstruct flow trajectories. 

An example instance of a group of particles as reconstructed using the particle trajectory model. 

The relative positions and velocities of the particles in the reconstructed instance in time may be used to 
obtain the turbulent velocity gradient tensor and quantities such as the Reynolds stress dissipation rate! 

Reynolds stress dissipation rate measurements in a turbulent boundary layer, compared with direct numeri-
cal simulation results. 

3D velocity profiles resolved to 5 microns or less! 
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