Exercise 10.
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Exercise 10.

Boundary layer
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Exercise 10.

« Wall Shear stress in the fluid (near the wall)

a_ I 441
Tw = ,u% —pu'v' = T3 + Teurb EQ- (6.23) or (4.19)

* The laminar shear stress:
— Due to gradients in the mean velocity field
— Shear stress arise since fluid particles move with varying mean velocities

e Turbulent shear stress:

— Shear forces between fluid particles caused by fluctuations)
— u', v', w’ are zero at the wall (no-slip)

 Wall shear stress modelled with
Ty = ,ou*2 Eq. (6.25)
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Exercise 10.

y* < 5 (Sublayer)

: ut =y* v ==In(y")+ B
— T1am dOminant K
25 ! ! LI L L ! ! L L L ! 1 ol
—ut=y* e 3
%’ yt <5 i |
e 5 <« y+ < 30 (Buffer) T‘; 20 vViscous sublayer | |
— No exact model = Inner layer
2 151  Viscous wall layer | |
4 s Linear layer o
* 30 < yT <1000 (Log) = - L-7 1 30<y* <1000
— Tlam + Trurb ﬁ 10 -7 . Overlap layer 7
-7 . Log-layer
1 Sk Eq. (6.29) _ - | |
—ut = ;lny+ +B ||z 5 -7 , ' Logarithmic layer _
-7 'Buffer layer |
» 1000 < y* (Outer) IS T W boc i ol PO
— 7 dominant 107! 10° 10! 102 10°
turb yt = y—;‘* = Normalised wall distance

2022-09-27 | Jonathan Fahlbeck | fahlbeck@chalmers.se



Exercise 10.

 https://www.youtube.com/watch?v=e1TbkLIDWys
— Flow of wall boundary layer
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