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Flow Structure Downstream of Reattachment Point for

Backward-Facing Step Flows
(Part 1. The Effect of the Reynolds Number)

Tetsuya SUMIDA, Fumio MURAKAMI and Hideo OSAKA

Abstract
The effect of Reynolds number on the turbulent structure downstream of the reattachment region of

a backward-facing step has been examined using wall pressure profile, mean velocity data and entrain-

ment rate distributions. A range of Reynolds number R, is about 7900 to 39700. The reattachment length

Xr/h increases in a continuous manner as Reynolds number increases. The redevelopment process of the

boundary layer downstream of reattachment point quickly changes as Reynolds number decreases.
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Table. 1 Boundary layer characteristics value

upstream of backward-facing step

case 1l |case? |case3|cased|caseb5|case6

U, 3 5 7 9 13 15

Xy/h| 5.63| 6.35| 6.52| 6.59| 6.65| 6.78

d |23.75121.20 | 21.00 | 22.50 | 23.00 | 23.29

0 2.35| 2.12) 2.18| 2.43| 2.57| 2.59

R 462 691 995 | 1427 | 2025 2533

Ry 7937 | 13228 | 18519 | 23810 | 31746 = 39683

¢/h | 0.594 | 0.530 | 0.525 | 0.563 | 0.575 0.582

dg* 3.77| 3.26 3.32) 3.63| 3.79 3.86

H 1.61] 1.54 1.52] 1.49 | 1.47] 1.49

G 8.58 | 6.94 7.07| 7.25| 7.26 | 7.71

Fig. 3 Mean velocity distribution for several

Reynolds numbers
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Fig. 4 Streamwise variation of boundary layer
thickness for several Reynolds numbers
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istics on reattachment length
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