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Velocity Measurement in a Rectangular Duct with 90° Mitered Elbow
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ABSTRACT: Analysis of fluid flow in rectangular ducts has been conducted since it has a
wide application. The purpose is to provide experimental data for the comparison with compu-
tational results. Velocity distributions inside a rectangular duct with 90° mitered elbow are
measured by 5W laser doppler velocity meter for Revnolds numbers of 4,049, 8104, and
12,186. Flow rates obtained by the integration of measired velocity profile at three cross-
sections, which are inlet, middle section after the elbow, and outlet, have errors less than
0.9% among them. Turbulent fluctuation components in two directions are found to have
almost similar magnitude each other at a certain location due to the isotropic characteristic of

turbulence.

Key words: Rectangular duct flow(AFHHE #%), 90° mitered elbow(&Z dH-$), Laser
doppler velocity meter(#lo]A =& £ ), Turbulent fluctuation components
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RMS : Root mean square
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Fig. 1 Schematic diagram of experimental ap-
paratus.
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Fig. 2 Dimension of experimental apparatus.
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Fig. 3 Schematic diagram of LDV system.
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Table 1 Vahd count V) and data rate (D) of particles in LDV measurement

Reynolds No. Channel V or D (HZ) Inlet (at A) QOutlet 19cm (at B) Outlet 38cm (at C)

1 \% 8692.64 9140.99 9128.35

4049 D 2228.9 2409.27 2569.10
9 v 6534.75 4207.26 5404.77

D 1667.96 1175.36 1564.97

1 v 0238.15 9251.86 9487.26

8104 D 1734.36 1748.93 1924.15
9 v 5196.74 3931.08 4492.67

D 1009.3 739.67 909.92

i \% 9717.24 9689.76 9787.85

12186 D 1793.27 1965.32 151059
9 \% 3950.40 3137.60 3217.30

D 733.94 602.20 496.11
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calculation of mean velocity.
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Table 2 Comparison of flow rates

Flow rate (m*/s)

Reynolds No. at inlet (at A)

Flow rate (m’/s)
at middle section (at B)

4049 0.00805528 0.00786157 0.00786307
8104 0.01599505 001586715 0.01585344
12186 0.02435866 002445357 002421997
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Fig. 6 Distribution of x-direction mean velo-

city at inlet.
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