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A Study on Unsteady Flow measurement using Laser Doppler

Velocimeter in Curved Duct

B. K. Cho
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Abstract

In the present study, the unsteady in a square-sectional 180° curved duct are experimentally
investigated.

The experimental study using air in a square - sectional 180° curved duct is carried out to
measure axial velocity distributions with data acquisition and processing system. In this sys-
tem, Rotating Machinery Resolver (RMR) and PHASE Software are used to obtain the results
of unsteady flows.

In conclusion, the exact measurement of unsteady flow using LDV system depends upon uni-
formity of duct metreials, duct thickness, and scattered particles.

J|E A0 axis, respectively
U, : Cross-sectional mean velocity of
A, CEEAE (= ll—l_fgg, Ots(;ll oscillatory flow
a : Duct half- width (mm) Uy, - Time - averaged cross - sectional
b : Duct half - height (mm) mean velocity of pulsating flow
R : Radius of curvature ¢ : Deflection angle of duct
R : Curvature ratio | =& = _D/_rj w’ : Dimensionless angular frequency
C R %2 u,,ta (= D, Nw/v)
Reta :A1ZH9 #ol& (: L"’—u_) - : Mea2n value

u, v, w * Velocity components in x, y and z - | | :Amplitude of oscillatory velocity

‘;“;g g9, zAg s s BE ALY e : Phase angle of oscillatory velocity
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Fig. 3. Coordinate system of the curved duct
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A Study on Unsteady Flow measurement using Laser Doppler

Velocimeter in Curved Duct

B. K. Cho

Key words : Unsteady Flow(®] % 4% %), Oscillatory Flow(3! %-f %), Pulsation Flow(® &-&
%), Transient Flow(Z = /%)

Abstract

In the present study, the unsteady in a square-sectional 180° curved duct are experimentally
investigated.

The experimental study using air in a square - sectional 180° curved duct is carried out to
measure axial velocity distributions with data acquisition and processing system. In this sys-
tem, Rotating Machinery Resolver (RMR) and PHASE Software are used to obtain the results
of unsteady flows.

In conclusion, the exact measurement of unsteady flow using LDV system depends upon uni-
formity of duct metreials, duct thickness, and scattered particles.

J|E A0 axis, respectively
U, : Cross-sectional mean velocity of
A, CEEAE (= ll—l_fgg, Ots(;ll oscillatory flow
a : Duct half- width (mm) Uy, - Time - averaged cross - sectional
b : Duct half - height (mm) mean velocity of pulsating flow
R : Radius of curvature ¢ : Deflection angle of duct
R : Curvature ratio | =& = _D/_rj w’ : Dimensionless angular frequency
C R %2 u,,ta (= D, Nw/v)
Reta :A1ZH9 #ol& (: L"’—u_) - : Mea2n value

u, v, w * Velocity components in x, y and z - | | :Amplitude of oscillatory velocity

‘;“;g g9, zAg s s BE ALY e : Phase angle of oscillatory velocity
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flow
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Fig. 2 Schematic diagram of experimental appara-
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Fig. 3. Coordinate system of the curved duct
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Table 1. Detailed contents of measuring volume

Item Green Beam Blue Beam
ange Spacmg [df] 3 8um 3.61um
Meastring Volume

50.02 .44
Distance [d,,] pm 47.44um
- . S A
Length of i
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Volume [{,,] ‘
| Number of F Fringe [NFR] } 13.13 ©13.14
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H@7) N Yo e Fore 44 40MHz
=& Foeo ¢ge Zed.

BRI oA e = 40MHz &8 Ful
g Md dE Ho] HolF o4& 2kHz~
10MHz WollA Azx% o] AaAelrz|o e
o},

40MHz =& F35E oM gA &
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Fig. 5 Schematic diagram of LDV system and associated data acquistion/processing equipment
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Fig. 7 LDV measurement of velocities of laminar
oscillatory flow in a curved duct
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