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The new geometric disturbance is proposed to control the flow around the bluff body, The new geometry is characterized by
the variable pitch which is applied on the Helically Elliptic Twisted (HET) cylinder, The performance of the HTE geometry as
a biomimetic passive flow control was confirmed by Jung and Yoon (2014), The Large Eddy Simulation (LES) is used for the
evaluation of the flow control performance of the Variable Pitch HTE (VPHTE) cylinder at Reynolds number (Re) of 3000
corresponding to the subcritical regime, The circular and HTE cylinders are also considered to compare the performance of
the VPHTE cylinder at the same Re. The VPHTE cylinder gives the smallest values of the force coefficients than the circular
and HTE cylinders, The drag and lift coefficients of the VPHTE cylinder are about 15.2% and 94.0% lower than those of the
circular cylinder, respectively, Especially, the VPHTE cylinder achieves about 2.3% and 30.0% reduction of the drag
coefficient and the root mean square of the lift coefficient than the HTE cylinder, respectively, Furthermore, The VPHTE
cylinder forms more elongated and stabilized separated shear layer than the circular cylinder, which supports the reduction of
the force coefficients,
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Fig. 4 Grid distribution of (a) around variable pitch twisted
cylinder and (b) entire domain.
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Table 3 Comparison of the force coefficients for different
cylinders at Re = 3000.

Case Num(bxer1 gef) grid C, Croms St
Coarse 2.68 0.8529 0.0054 | 0.200
Medium 3.80 0.8411 0.0035 | 0.188

Fine 5.33 0.8434 0.0030 | 0.190

Circular cylinder (Re=3000) c, T s St
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Lam & Lin(numerical, 2008) 1.09 | 0.177 | 0.210

Jung & Yoon(numerical, 2014)| 0.99 0.1 0.211

Present(numerical) 0.99 0.09 | 0.210

Table 2 Validation for a twisted cylinder compared with
previous data.
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Table 4 Comparison of the force coefficients for different

cylinders at Re =3000.

Twisted cylinder (e = 3000) G | G St
Jung & Yoon(numerical, 2014) | 0.86 | 0.0050 | 0.190
Present(numerical) 0.86 | 0.0054 | 0.190

Type Cp | Croms St
Circular cylinder 0.99 0.092 | 0.210
Twisted cylinder 0.86 | 0.0050 | 0.190
Variable pitch twisted cylinder | 0.84 | 0.0035 | 0.188
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