
 

 

F l u i d  M e c h a n i c s  
Application Note LDV-005 

Survey of a Wake Field 
 
 
Wake field measurements behind vehicles such as ships and aircraft, and objects such as airfoils and cylinders 
have been carried out to study energy dissipation, noise generation and suppression, interaction with 
propulsive devices and aerodynamic improvements. This type of information is generally obtained by 
mapping the flow field at various locations downstream of the vehicle or the body. 
 
Fiberoptic LDV systems make this process of mapping the flow field by traversing the measuring volume a 
simple and straightforward process. The non-invasive nature combined with its ability to handle high 
turbulence and flow reversals makes the LDV technique ideally suited for these types of measurements. 
 
The purpose of this experiment was to measure the wake field behind a two-dimensional airfoil. The flow 
field was surveyed to obtain velocity distribution and other flow properties in the wake region.  

Experimental setup 
A three component LDV system was used to 
measure the flow field behind the airfoil. The 
airfoil was mounted in a wind tunnel about a 
horizontal axis and set to have an angle of 
attack of about 5 degrees. The measurements 
were carried out with an argon-ion laser-based 
system using COLORBURST, COLORLINK, two 
83 mm fiberoptic probes and IFA 755 Digital 
Burst Correlator. The measuring volume was 
traversed in a vertical plane to get the velocity 
variation. 
 
The free stream velocity of the air flow was about 9.5 m/sec. The flow was seeded using water droplets. The 
LDV system was operated in the coincidence mode to measure all three components of velocity 
simultaneously. 

Results 
The variation of the axial velocity mean (Vmean) plotted as a function of Z shows the velocity defect in the 
wake field behind the airfoil. All three components of velocity were also measured. The spanwise (w) and the 
vertical (u) components of velocity were significantly smaller than the streamwise velocity. 
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From these measurements all the higher order statistics, including Reynolds stress values, were calculated. 
The FIND-W software package was used for data acquisition and analysis. The figure also shows the 
variation of the Reynolds stress component (u'v') contributed by the u' and the v' fluctuations. 

Comments 
These results show the ability of the LDV system to measure velocity very accurately so that mean velocities 
as well as higher order statistics (e.g., Reynolds stress) can be obtained accurately.  
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