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Turbulence statistics near the wall with almost zero shear stress
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Turbulence statistics of wall turbulence with almost zero wall shear stress are investigated using data obtained
from a series of direct numerical simulations (DNS) of Couette-Poiseuille type turbulent °ow in which the wall
shear stress at one side wall could be changed. Several signi cant di®erences are found to exist in the near wall
turbulence statistics between Couette-type and Poiseuille-type “ow. It is shown that Couette-type “ow has the
elongated structures in the vicinity of the wall similar to the typical wall turbulence (e.g. pure Poiseuille “ow and
pure Couette °ow), while Poiseuille-type °ow does not exhibit. Further investigations of turbulence structures
are carried out by using structure dimensionality and circulicity tensor. Componentality, dimensionality and
circulicity of wall turbulence and their anisotropy are discussed in detail.
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Tab. 1. Computational parameters and basic information for present DNS

Case | Rew ® Uss u;m | Re;s | Regm ¢x; £Cx; £Ex5 Flow type
CF | 3200 0 0.031 | 0.031 | 98.2 | 98.2 | 7:4£ (0:69 » 3:1) £ 3:3 | Pure Couette
C1 i1:00 £1073 | 0.047 | 0016 | 91.9 | 313 | G9E(064»29)E3L [ o
c2 T T20E£107° [ 0.050 [ 0011 | 979 | 217 | 73E(069» 3 E33 | couettetype
CP | 1940 [ §1:34£1013 | 0.052 | 0.002 | 100.0 | 3.8 | 75£ (0:70 » 3:2) £ 3.3 | Intermediate
P1 i 1:60 £ 1077 | 0.055 | 0.013 | 1068 | 256 | BOE (0:/5» A E36 | .
P2 T80 £ 1075 | 0.057 | 0.018 | 111.0 | 342 | 83E (018 » 35)£37 | oiseullle-type
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Fig. 4: Instantaneous streamwise velocity in an X;-x3
plane at x,=h = +0:8 for Case C1

Fig. 5: Instantaneous streamwise velocity in an X;-x3
plane at x,=h = +0:8 for Case CP
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Fig. 6: Instantaneous streamwise velocity in an X;-X3
plane at xo=h = +0:8 for Case P2
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Fig. 7: Pressure strain correlation term
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