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On the Effect of Shape Parameters on the Internal Flow

in Wall Attachment Devices

Hidemi YAMADA, Shigemichi KADOWAKI and Hideo OSAKA

Abstract
The effect of primary shape parameters, such as side wall angle, offset distance and splitter distance,

on the internal flow in classical wall-attachment devices has been examined experimentally at a

Reynolds number of 16 X10%. The results show how the reattachment distance, pressure distribution and

velocity profile in the device are affected by the shape parameters. In particular, the influence of splitter
distance was examined in detail. The reattachment distance decreases continuously from a value in the

case of without a splitter to a minimum as the splitter distance decreases from the fully far downstream

distance. In contrast, the maximum value of the reattachment distance becomes partially and slightly

larger than that without a splitter. Thus, the effective range of splitter distance where the reattachment

distance varies from the maximum equivalent almost to the value without a splitter to the mimimum is

determined as the range where the ordinary wall-reattachment flow pattern is directly affected by a

splitter. It is shown that the effective range of reattachment and splitter distances nondimensionalized

by the correctly defined upper-limit values becomes similar for all devices reported here.
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Fig.1 Experimental setup and coordinate sys-
tem.
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Fig. 2 Effect of side wall angle on side wall

pressure distribution.
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Fig. 3 Effect of offset distance on side wall pres-
sure distribution.
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Fig. 4 Effect of splitter distance on side wall
pressure distribution.
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Fig. 5 Relationship between reattachment dis-
tance and splitter distance.

(U]
&0 00000000 —0
10 20 30 40
L/8
-0.1 ¢
-0.2 | a=15°
D/B=4
0.3 L Ls/B=4

Fig. 6 Side wall pressure distribution in devices
with leak flow from opposite duct.
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Fig. 7 Comparison between reattachment dis-
tances in some devices without splitter.
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Fig. 8 Comparison between reattachment dis-
tances in some devices with splitter.
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Fig. 9 Relationship between reattachment dis-
tance and maximum side wall pressure
distance.
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Fig.10 Velocity Vectors in device.
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Fig.11 Side wall pressure distributions.
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Fig.12 Relationship between upper-limits of split-
ter and reattachment distances.
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distances defined correctly.
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Fig.14 Relationship between normalized reattach-
ment and splitter distances
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