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Flow Analysis in a 180°-Bend Square Duct by Using

Image Processing Technique

Mitsunobu Akrvama, Akira Ikezaki, Hitoshi Sucivyama

and Isamu URral

ABSTRACT

A data acquisition technique is adapted to obtain three dimensional velocity distributions
of the flow in a 180°-bend square duct by combination of a hydrogen bubble method and
an image processing technique. The results show the existence of the flow toward inner
wall immediate upstream of the inlet to the curved channel and of the additional secon-
dary flow near the outer wall of the curved section. These characteristic phenomena lead
to the three dimensional distortion of mean flow development.

Moreover, the results obtained by this method were compared well with the calculated
results of the elliptic N-S equation for this flow field. The present data acquisition system

is suitable to this kind of flow.
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Fig. 2 Test section and cathode wire locations
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Fig. 4 Determination of velocity vector
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Fig. 5 Flow chart of the present method
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() Contour of mean flow velocity
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Fig. 7 Experimental and calculated results at Z=—0.25d
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(b) Contour of mean flow velocity
(c) Secondary flow velocity vector

Fig. 8 Experimental and calculated results at Z=45.7° (1.60d)
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(a) Bird’s-eye view of mean flow velocity
(b) Contour of mean flow velocity
(c) Secondary flow velocity vector
Fig. 9 Experimental and calculated results at Z=94.3° (3.29d)
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(a) Bird’s-eye view of mean flow velocity
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(c) Secondary flow velocity vector
Fig.10 Experimental and calculated results at Z=170.7° (5.96d)
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