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sInooth

ed parallel 10 a uniform s

(a) {b)
Property Laminar Turbulent™ Turbulent’®

. & 49] S 0.16 & .38
Boundary layer thickness e — - —
X { Re ol

X \/Re X (Re)”
a &5 1.72 & 0.020 o 0,048
Displacement thickness TEE e e
2 NMBeo X (Rejd X  (Re)¥

; 066 4 0016 g 0037
Momentum thickness et e —
X V/Re, X (Rey” X (Re)

¢ : v ; 0.664 0.027 . 0.059
Local skin friction coefficient (,, = ——= (,, = -———f-— G s
! v Re, {Re)" . {Rey™

* Laminar values are oxact and are Histod 1o thioe sigmiticant digits, but turbuient valuss are histed o only
two significant digits due 1o the large unceriainty affiliated with ail turbulent flow figlds.

t Oblained from ono soventh pover law

i Obtained from one-seventh.power law combined with empincal data for turbulent flow through smocth
pipes.

,,,,,

Transitional Turbulent

Laminar ‘
Re, = 107 Re, = 3 x [0°
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