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Velocity profile of turbulent pipe flow

Michio.Nishioka
Graduate School of Eng., Kyoto University

ABSTRACT
Recent experimental studies on flat plate turbulent boundary layer and turbulent pipe flow show that the
results contradict the classical view of a Reynolds number independent logarithmic overlap region. This poses
serious problems directly related to our understanding of the structure and scaling of wall-bounded flows. We

take up one of such problems, namely, a re-examination of the velocity profile for the whole layer.
such a type for the velocity profile that can describe the effect of the Reynolds number.

We need
And we here focus

on the Reichardt-Finley composite velocity profile and show that it well represents the velocity profile of

turbulent pipe flow.
velocity data by optimizing the profile fitting.

Indeed we can determine the constants x and B of the logarithmic profile from the
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McKeon’s (x, B) A5/ MR
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54358 0.421 5.6 0.2617 0.421 5.62 0.2575
76406 0.421 5.6 0.2420 0.431 6.03 0.2886
102110 0.421 5.6 0.2631 0425 5.75 0.2885
127380 0.421 5.6 02786 0.422 5.65 0.2827
165290 0.421 5.6 0.2885 0.424 5.75 0.2956
216190 0421 5.6 0.2591 0.425 5.67 0.3051
283230 0.421 5.6 0.2396 0.422 5.47 0.2826
RKE#HE 0421 56 0.2618 0.424 5.70 0.2858
95% 151 +0.002 £0.08 £0.016  £0.003 £0.16 +0.013

0.004

0.003 +

0.002 l

0.001 +
! A

-0.001 f 5

-0.002 1 *
-0.003 " ’0
-0.004 l ﬂ
-0.005 +

-0.006

log y+

——1-(Us/Um)  (0.421, 5.60:5+ =102110) | (a)
0.004
0.003 ﬂ
0.002 1 T
hd
0.001
! - ML
-0.001 1 2 ; L#—
-0.002 + :
-0.003 {
-0.004
log y+
[—+—1-(Uc/Um) _ (0.425,5.75: 6+ =102110)] (b)

Fig.l FxHRZED y-5345: 6 '=102110. (a) McKeon’s (x;
B), (b)fF7= H A/ Mg
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