M E 522 Spring 2008 Professor John M. Cimbala Lecture 41  04/25/2008

Today, we will:

Continue to discuss wall roughness, and how it affects pipe flow pressure drop and drag
on a flat plate

Discuss wall functions, and how to incorporate the log law into CFD boundary
conditions near the wall

Do Candy Questions for Candy Friday

Wall roughness is the basis for the Moody chart for fully developed pipe flows:

Fig. 8-28, p. 342, Cengel and Cimbala, Fluid Mechanics: Fundamentals and Applications,
McGraw-Hill, 2006.

0.1 _
I/_,ammar\x\\ Fully rough turbulent flow (f levels off)
“ R ™ 1 1e/D =001
f % \\ TR /D = 0.001 Ity
/ Transitional = Tl e /D = 0.0001 Mulay
Il i
, 0.01 ez
LZ -_“i"- k‘ylﬂ B,yﬂ!rmulb
rv it Smooth turbulent
GET)
0.001
103 104 105 106 107 108
Re
J . »
"J)“\M}ny (\WJL L‘_ —wk ) 60>
K vy (\c" R 6o
Tw
uv < — —_

V= an g velsidy

2

fod sy

P(f\ﬂ\o(jw; boehavier Qcof ﬂcl;,lf Hﬁ‘t @L)‘




Wall roughness is also the basis for the friction coefficient chart for turbulent BLs:
Fig. 11-31, p. 583, Cengel and Cimbala, Fluid Mechanics: Fundamentals and Applications,
McGraw-Hill, 2006.
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