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AN EXPERIMENTAL INVESTIGATION OF THE COHERENT
STRUCTURES OF THE FLOW BEHIND A BACKWARD
FACING STEP

Qi Xiang Lian
(Beijing Univ. of Acro. and Astro Beijing 100083, Ckina)

Abstract The coherent structures of the flows in the recirculate region, reattaching region
and the boundary layer redeveloping region behind a backward facing step were investigated ex:
perimentally. The step height is Zcm, and the Reynolds number based on step height is 1900
to 3400. The flow structures were visualized by hydrogen bubble technique. The large vortical
structures in the outer region and the streaky structures in the wall region were investigated.

Key words  coherent structure, backwhrd facing step, flow visualization
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(a) the case while the amplitude of the (b) the wave amplitude is large and a
wave is small, large vortex is formed.
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Photo 1 The side view of the mixing layer, the platinum wire at » = 0, Re, = 3400,

(@) t=0 (b)77 =0.31s
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Photo 2. The side view of the re-circulating segion, the platinum wire at « = 2,5h, Re; = 1900,

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



W (Plate) 11

S IS SRV LS T

(a) 1=

(c) t=1.14¢
Wi 3 FNEEIHNER G204 T » = 4.5h Rey = 1900

Photo 3. The side view of the re-attaching region, the platinum wire at z = 4,5h, Re; = 1900,
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BA 4 BHRHER-LEREERLAT « = 4.5h, y =0.025h, Re, = 1900
Photo 4 A plan view of the re-attaching region, the platinum wire at
x = 4,5h, y = 0.025h, Re, = 1900.
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Photo 5, The side vi:w of the boundary layer re-generating region, the platiaum wire at
¥ =7.5h, Rey = 1900, the time.interval between photos is 0.312s,
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Photo 6 The plan view of boundary layer re-generating region (initial region) the
platinum wire at x = 7.5h, y = 0.025h, Re; = 1900,
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