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Streamline Curvature Effect on Momentum and Heat Transport Mechanisms
in Wall Turbulence
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The effect of wall curvature on the structure of turbulence and heat transfer in turbulent curved channel flow is
investigated by means of direct numerical simulation (DNS). Three different radii of curvature, 8/Rc=0.013, 0.05 and
0.1, are studied. The DNS results show: 1) the reduction of turbulence intensities on the convex side, and 2) the
increase of radial turbulence intensity in the central region of channel with the increase of curvature. It is reveaed
that such turbulence structure is attributed in the extra production term of the Reynolds stress budgets due to the

centrifugal force.

1.00
gboobooboobooooboo,boo,0oboboooobo
gbobob.obobobobooboo,oboboooobo
gbooboobooboobooboo.oobobogob2oboo
gbooobooboooboobooboooboooboobooono
goooooobooboobooboob. boo,oon
gooooo,0bobobobobooboobobooooo
gbooboobooboooobooboobo.obooob,obo
g, gbobooobobobobooboobobooooo
goooboobooo,0coobobobobooboo.
0000000000 0D0O0000OO000DD Eskinazi &
YeHPOWwattendorfPO OO 00000000 . 0000000
gbooboooiboboboboobooboobooboo,oboo
gboobooboooboobobooobooboobooono
gbooo,0coobobobobbooboobobooooo
goooboo.bo,00obooooboobobooobo
O000000ODNSOOOO0DO0000O Moser & Moin®O O
groor"goooboboboboooboobooboon.
gbooooo,0bo0obobobbfo bNsooo,d040,0
gboobooboobooooo,booooboobao,bo
gbooooooboobobooobo,booboobobooooo
gooooobobooobooogoo.

20000
0000000000000 000D0DOdO0O Navier-StokesO
gooob0.0ooboboboobobob.boboo,oon
0000000000000 0D0o0DUoDUoUoOo“oOo
gbo.00000b20000000000,000000R0
O Crank-NicolsonD O O OO0 Q0QOQOOoOoOo®oOoO.ooog
gbooooobobooobooboog.
00100000000.80000000,RcOO0O00O00OO
goooooboob.bobo,bi1o30gbooooboooo
gooo.

&/Rc Re,
casel | 0.013 | 150
case2[]] 0.050| 150
case 3 0.1 150
Table 1 Computational cases

Fig. 1 Computational domain
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Fig. 2 Instantaneous vorticity contours (w, d/u,=+30)
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Fig. 3 C, and Nu distributions
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Fig. 4 Turbulence intensities ((a):streamwise, (b):radial)
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Fig. 5 Flux Richardson number distributions
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Fig. 16 Stochastic estimated radial velocity distributions
(convex side, (a):t*=-24 (b):t*=0 (c):t*=24)
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Fig. 17 Stochastic estimated radial velocity distributions
(concave side, (a):t*=-24 (b):t*=0 (c):t*=24)
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Fig. 19 Estimated vel ocity vector and Reynolds stress contour
(convex side, X' =0, t *=0)
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Fig. 20 Estimated velocity vector and Reynolds stress contour
(concave side, X' =0, t*=0)
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