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a) Consider the log-law region of a wall-bounded turbulent flow. The
turbulent viscosity hypothesis say

—(w) = ,,Tagy]f (1)
With vy = ck'/?¢,,, we get
(uv) = —ckl/Zﬁm%. (2)
According to the log-law
u+:ilny++B (3)
where y© = L = “¥ y, = %,5yziandu+:%,weget

o(U) uldut ug?
dy v dyt  vkyt

Substituting Eq. 4 into Eq. 2, we get

(w) = —ck*lu, [ (Ky). (5)

In the log-law region of a wall-bounded turbulent flow, (uv) ~ —7,/p,
SO

ur = [(uv)|'*. (6)
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Substituting Eq. 6 into Eq. 5 and using ¢,, = Ky, we get

¢ = [{uv) /K.

And in the log-law refion of a wall-bounded flow, ¢ ~ 0.55.

b) Given P =¢ and P = —<uv>%g>, we get

Substituting Eq. 4 into 8 and using Eq. 6, we get

3/2
e = [(u)| T = M
RY RY
Using Eq.7 and /,, = ky, we finally get
63/{53/2

l,

E =

c) With e = ‘33?3/2, we get

v = ckY?0, = ckY?AEk*? Je = kP e.
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