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Motivation 

PIV 

T.D. Dudderar, P.G. Simpkins 

range of scale 

+ Non-inrusive 

+ Multipoint technique 

+ Fast data aquisition 

+ Benefits from laser, 

camera & computer 

developments! 

spatial resolution 

Structures 

Statistics 
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Resolution: 0.00071 mm      0.028 wall units! 
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Low speed investigations 

Conclusions 

High resolution measurements of statistical quantities like average velocities, Reynolds 

stresses, higher order moments, pdf‘s are possible with PIV / PTV at low speed.  

To reach large Reynolds numbers, long test sections are required.  

− large scale flow structures cannot be resolves because of large δ. 

− promotes uncertainties in initial (pumping,…) / boundary conditions (vibrations, …)  

− side wall and blockage effects may alter flow.  

High resolution measurements on short models at high flow velocity are desired! 
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Transonic Windtunnel Göttingen TWG 
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plenum chamber 

with sliding door 

Transonic Windtunnel Göttingen TWG 
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Model 
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PIV configuration 
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Parameter 

 
 

 
 

 

 

 

 

Ma 
p0 

(kPa) 
Retau Retheta 

Uo  

(m/s) 

utau  

(m/s) 

delta99 

(mm) 

theta 

(mm) 

1/y+ 

(µm) 

 0.8  50 7,800 23,000 270.6 9.26 27.2 3.54 3.48 

0.5 50 5,350 15,700 171.0 6.00 28.1 3.81 5.25 

0.5 100 - - - - - - - 
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Fernholz and Finley 
Prog. Aerospace Sci. Vol. 32, pp. 245-311, 1996 
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Two-point correlation 

Ma=0.02 

Kähler, The significance of coherent flow structures 

for the turbulent mixing in wall-bounded flows.  

DLR-FB-24, 2004 

 

http://ediss.uni-

goettingen.de/bitstream/handle/11858/00-1735-

0000-0006-B4C8-8/kaehler.pdf?sequence=1 



18 

Two-point correlation 

Ma=0.8 

Ruu correlation arround 6δ in x direction 

no periodicity of Ruu in x direction  

large structures are uncorrelated due to meandering 
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Instantaneous flow field  

Ma=0.8 
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Conclusions 

Large Reynolds number investigations at high Ma are possible with 

sophisticate PIV / PTV recording and evaluation techniques. 

 

 Side wall and blockage effects can be neglected. 

 

 Uncertainties in the initial and boundary conditions can be reduced. 

 

Investigation at Ma=0.5 and 0.8 indicate: 

 

 good statistical agreement with results of Fernholz and Finley in DNW. 

 

 weak second peak is visible as expected 

 

 Ruu correlates arround 7δ in x direction 

 

 no periodicity of Ruu in x direction 

 

 superstructures are uncorrelated in x 

 

 decorrelation associated with meandering of large structures. 

 

 

 
 

 


