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A Study on the Critical Reynolds Number of Steady,
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Abstract

The critical Reynolds number in a square-sectional straight duct is investigated experimentally.
The experimental study for the air flow in a square - sectional straight duct is carried out to classi-
fy critical Reynolds number on steady flow and unsteady flow. To classify the critical Reynolds
number we obtained velocity waveform by using a hot - wireanemometer and data acquisition sys-
tem with photocorder.

Nomenclature Re,, : Reynolds number based on cross — sect —
ional mean velocity amplitude of oscill -

atory flow (=Dylu,,,.,!/v)
: Duct half - width (mm)

: Duct half - hight (mm}
D, : Hydraulic diameter(=4ab/(a+b))
f : Frequency of oscillation

A, : Amplitude of piston movement
a Re, : Time - averaged Reynolds number of
b pulsating flow (=D, u,, /v)
u,v,w : Velocity components in x, y

and z — axis, respectively
Re :Reynolds number (=D, - u,/v) W ¥ w : Dimensionless velocity components
Re,, : Reynolds number of steady flow

(=Dy| Ty ql/v)

in X, y and z - axis, respectively

u, - Velocity at center of duct
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: Cross - sectional mean velocity

cl
5

: Cross - sectional mean velocity of steady

ol

flow
: Cross - sectional mean velocity of oscilla -
tory flow
: Time —- averaged cross — sectional mean
velocity of pulsating flow
: Rectangular coordinates of test section
: (=y/a)
: (=2/b)
: Angular frequency(=2nf )
: Dimensionless angular frequency
(=D, 2w k)
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Fig. 2 Coordinate system and velocity compo-
nents in a straight duct
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Fig. 3 Velocity waveforms of steady flows in a
straight duct (x/D,=80, y’ =0 and z’ =0)
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Fig. 4 Velocity waveforms of oscillatory flows in a
straight duct (x/D,,=80, y’ =0 and z' =0)
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Fig. 5 Velocity waveforms of pulsating flows in a
straight duct (x/D;=80, y’ =0 and z' =0)
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