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Fully-resolved turbulence measurements in high Reynolds num-
ber pipe flow using a nano-scale probe1 MARGIT VALLIKIVI, MARCUS
HULTMARK, ALEXANDER SMITS, Princeton University — Statistics of the
streamwise velocity component were measured at Reynolds numbers from 45× 103

to 800 × 103 in the Princeton/ONR Superpipe. A nano-scale thermal anemome-
try probe (NSTAP) with sensing volume 60 × 2 × 0.1µm was used to obtain data
that were free from the effects of spatial filtering. The results agree well with data
from conventional measurement techniques for the lower Reynolds numbers but the
NSTAP allows the study of fully resolved turbulence at Reynolds numbers almost
one order of magnitude larger than conventional techniques. The data gives new in-
sight on pipe flow turbulence, as well as providing a quantitative estimate of the the
effects of spatial filtering, allowing for re-evaluation of previous datasets obtained
with limited spatial resolution.
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