40 % F3 MW
2018 4 6 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 40 No. 3
Jun. 2018

doi;10. 11887/j. cn. 201803006

http://journal. nudt. edu. cn

REEHERARAIEREVNERESTERIE

kirE', E35F", Bailey Sean C. C.7, Eb%", A /NI
(1. # LK% HEFE, & S0 5100065 2. FHAKRY TR8F%, £8 F%AMN  40506;
3. BBAHE KT ERAFFR, Hd K 410073)

B B AR T RO T 29 RO Sl R B I R 22 7 AR ) P R T 2R R [N R

Y1) L I BE

BONE, SR P TR WAA T 27 B 23 50 FEE AT BB R, JF O &% A SR A iR 22 A8 (ML . BB REIL A5 SR 3%
W1 R BT T B8 5 1 D Dt A% WL 5 A S SR A 18 B AR — B8, (FL MU 4 2R P00 1) I £ Ml 5 B O A 2 —
AT PR T BERE B TE S AR B BB BT A I 2R 22 O HOR BT BEBE BYTE | AR AR AL B R 22 1
AR o o R A S R S B BB IE D7 R AT X L 4R T B & B B IE T R

SR SRR < AR T VAR BE T 2 AR Bl 5 BEARAE s TR )2

HEHHES:V211.71 XHEAARERD A

XE4HS:1001 -2486(2018)03 - 037 -05

Investigation of mean velocity measurement for low Reynolds

number wall-bounded flow using Pitot tubes
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Abstract; The numerical investigation of two main factors, velocity shear and wall proximity effect, which affects mean velocity measurement

for low Reynolds number wall-bounded flow using Pitot tubes, was carried out. Their effects were separated through careful numerical simulation

and cases were run for each of them respectively for error analysis. The simulation results show that: for velocity shear, the result of current work

basically agrees with that of related literature, however, the non-dimensional streamline shift does not asymptotically approach to a constant value;

noticeable wall vicinity effect can be found within 5 tube diameters to the wall, and errors are decreasing within 1 tube diameter to the wall.

Comparisons were made among the numerical solutions in this work and the corrections being used in the literature, and the new corrections based

on simulation results of current work were given in the end.
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Fig.2  Simulation layout with Pitot tube geometry
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Tab.1 Free stream properties
ARtk HfE R IE AL
HE U 10 m/s
B p 1.185 kg/m’
FiE u 1.831x107° kg/ (ms)
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Fig.4 Non-dimensional streamline shift versus

non-dimensional velocity gradient
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Fig.5 Normalized Bernoulli velocity versus wall distance
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Fig.7 Comparison of current work with McMillan correction
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