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* Cooling application like an
impinging jet

e 2D plane, axisymmetric

* No-slip condition at the wall,
u(x,0) = 0 = viscous region
develops near the wall which
has a constant thickness and
has the effect of displacing the

VORAE.. outer inviscid flow away from

the wall.
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0 Rigid bound
Region of nonzero vorticity gid boundary

From White “Viscous Fluid Flow”

SEOUL NATIONAL UNIVERSITY Flow Visualization Lab.
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Numerical solutions for stagnation flow

2
F=u/U
Plane Axisymmetric
) _ F'©0) = 1.23259  F"(0) = 131194
Two-dimensional M n* = 0.6479 n* = 0.5689
—_— e — : : 0.1 0.11826 0.12619
Axisymmetric 0.2 0.22661 0.24239
0.3 0.32524 0.34863
0.4 0.41446 0.44499
0.5 0.49465 0.53160
0.6 0.56628 0.60871
0.7 0.62986 0.67663
0.8 0.68594 0.73577
0.9 0.73508 0.78666
1.0 0.77787 0.82987
1.1 0.81487 0.86608
1.2 0.84667 0.89598
1.3 0.87381 0.92032
1.4 0.89681 0.93983
1.5 0.91617 0.95522
1.6 0.93235 0.96718
1.7 0.94578 0.97631
1.8 0.95684 0.98316
1.9 0.96588 0.98822
2.0 0.97322 0.99190
3 2.2 0.98386 0.99635
| 24 0.99055 0.99847 |
/ 2.6 0.99464 0.99940
n=y 2.8 0.99705 0.99979
S=24 | 4 3.0 0.99843 0.99993

2U,  From White “Viscous Fluid Flow”
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SEOUL NATIONAL UNIVERSITY Flow Visualization Lab.



o Wall-shear stress

r=u| 242 quFO"\/E =U,F,"\JupB
0 =0 1%

oy Ox
T, 2F 2F - -
;= = = * Inverse variation of friction
0.50U; \/UOX/V \/Rex coefficient with square root of local

Reynolds number is very common in
boundary-layer flows.

SEOUL NATIONAL UNIVERSITY Flow Visualization Lab.
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