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Solution to Exercise 11.18
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For isotropic turbulence, the most general possible (isotropic) expression for
Mo is
Miike = k(00 + Bir0je + Y0iejr), (1)

where «, (3 and  are constants.
From Exercise 11.17, we know that M, satisfies the following conditions:

Mijke = Mjige, Mijie = Mijor, Mijjo =0, Mijre = (wiu;). (2)
With Mijkg = Mjikﬂ; we get
k(d;j0ke + B0irdje + v0iudji) = k(ad;iOre + 361050 + Y0;005). (3)

So from Eq. 3, we get

p=n. (4)
With Miij = O, we get
]{Z(Oé5ij5jg + ﬁ(sijéjz + 3’7(51'@) =0. (5)
So form Eq. 5, we get
a+ 3+ 3y=0. (6)

With M;jke = (wu;), we get

Mijke = k(0ij0pr + Bk + ¥0irdji)

2
<UZ'U]‘> = gk:éij, (7)

where the last step follows from the isotropic turbulence.
So from Eq. 7, we get

3a+ﬁ+7=§. (8)



With Egs. 4, 6 and 8, we get
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