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Objectives

» Turbulent Boundary Layer Flows
»Friction Laws

»Power Laws

»Momentum Integral

»Blasius Resistance

ME 639-Turbulence G. Ahmadi

Boundary Leijer over a Flat Plate Clarkson

U, U,

#

!

ME 639-Turbulence G. Ahmadi




Laminar Boundary &ayer Clarkson

Boundary Layer
Thickness =4.96 Re 2
Friction Coefficient
1
C; =1.328Re, 2 -
Critical Reynolds 3 2x10° ~10°
Number Sert = 5><1o5 ~ 3x10°
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Turbulent Bouadtry Layer Smooth Cleekson

Turbulent Boundary Layer Gieksen

Boundary Layer
Thickness Z:> =0.37Re, 5

Friction Coefficient
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Schlichting 25
Rough Zone Z:>Icf ~(1.89 +1.58|ogf

Boundary Layer
Thickness Z:>| =0.16Re, :
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Boundary Layer Transition
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Turblent Boundz Layer Equations  Clarkson

Momentum Equation
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Turbulent Boundary Layer (larkson
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Concluding Remarks

» Turbulent Boundary Layer Flows
»Friction Laws

»Power Laws

»Momentum Integral

»Blasius Resistance
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