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Dimensionﬂless of the B.L.E (no curvature)

Vle



v Dimension less of boundary layer equation (no curvature): By using

V1) Momentum cquation:

'iﬂzﬂl(_dizjﬂ_)
ox an \ dxd) ox

du  du ldp 0 Jdu
U—+v—=~——"+—|(v+y,)
dx dy  pdx dy

uax+ n5—77—+p;1;—m, V,+a)z—=0
T ——
2 an \
1 u l=a
Re,
_dén
»ars
!
5
im (1, ~u) = (x) (8- )
lm(v,) = b(x)(6- )
du, ou _ do nl
_d7 ‘a~- ()(*)(5“)’)
o =a(-n){(n—-1)(d- )"-2
oy’
-a—u—=a,(n)(5——y)n_l
dy
k—€—>n=1
@ _v..b
dr u, u

A

.4

)



V-1-1) Discritizing of momentum equation:

- - — e ]
u[ul‘l./ uh/)+m“(unl./>l unl./fl+u:./>l ul.l Ij_ml:(v +a)[u"l.l'l -“‘.|,+uu|4/-l+‘“:4
X ! 2A7°

A 4An

[y o (vra)] F mf(v»a)}
N
oy ,
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v~ 1) Turbulence model equations:
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v-1-v) Discritizing of momentum equation:
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v-¥) turbulence model equations:

Y-v-V) k equation:
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¥-¥-v) Discritizing of (k) equation:
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Falkner Skan transformation for boundary layer
equation with no curvature terms

YAY



r. Falkner skan transformation for boundary layer cquation with no curvature terms:
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v-r) turbulence model cquations:
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¥. Falkner skan transformation for curved surfaces:
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Abstract:

Flow with Adverse pressure gradient:

Effect of adverse pressure gradient on turbulent boundary layer was studied in this recent
project .We calculate turbulent intensity , turbulent shear stress and mean velocity by the

effect of adverse pressure gradient The values of ( £) are different and we examined the

mentioned turbulent characters for different cases. One of the most important conclusion
is that the adverse pressure gradient causes to increase turbulent intensity and turbulence
shear stress by the other way we can say that adverse pressure gradient causes an
increases on the instability of the flow .These conclusions were also carried out by
experimental research those we receive them by numerical solution of boundary layer
equations.

( k—¢€) model was used for modeling turbulence term on momentum equation. But this
model should be modified if we want to get correct value near wall region in this manner
we introduced wall function to (k — &) equations.

Flow on curved surfaces:

Also we examine the effect of concave and convex curvature on turbulent flow by
numerical solution of boundary layer equation on curved surface Turbulence intensities and
turbulent shear stress were calculated in the mentioned cases. It is obvious that the turbulent
intensities and turbulent shear stress are increased on concave wall if we compare with the
results on flat plate with the same conditions and the opposite is true for the boundary layer
on convex wall. We conclude that for the boundary layer on Concave surface the de-
stabilizing effects lead to increased turbulent momentums exchange between fluid particles
and in this case also the convex curvature has the opposite effect when compares with
results on concave wall by the other way convex curvature causes to that the flow being
stabilized .The integral parameter of boundary layer like momentum thickness and
displacement thickness are increased on concave surface and reduced on convex curvature
when they were compared by the values of mentioned parameter on flat plate. The model is
used to calculate turbulent parameter is k —& model which is introduced by wall functions

and we modified these equations for curved surfaces.
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