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Scaling of near-wall turbulence in pipe flow! MARCUS HULT-
MARK, SEAN BAILEY, ALEXANDER SMITS, Princeton University — Exper-
iments were conducted in the Princeton/ONR Superpipe. Profiles of the streamwise
velocity component were measured in fully developed pipe flow at Reynolds numbers
from 25 x 10 to 150 x 103. The turbulence intensity profiles non-dimensionalized
with inner coordinates indicate that the magnitude of the near-wall peak is invariant
with Reynolds number in both location and magnitude. The results agree with pre-
vious pipe flow data that have sufficient spatial resolution to avoid spatial filtering
effects, but stand in contrast to similar results obtained in boundary layers, where
the peak displays a strong Reynolds number dependence, although its position, in
wall units, is fixed at the same location as in pipe. Although it is expected that
the current experiments have sufficient spatial resolution at all Reynolds numbers,
experiments are being conducted at constant [T to investigate the potential impact
of probe spatial filtering on these results.

ISupported under NSF Grant CTS-0625268, monitored by Bill Schultz, and ONR
Grant N00014-09-1-0263, monitored by Ron Joslin.

Marcus Hultmark
Princeton University

Date submitted: 11 Aug 2009 Electronic form version 1.4



