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Unsteady Transitional Boundary Layer due to Rotor Stator Interaction at

Design and Off Design Operations
Dong Jin Kang and Hyun Joo Jun

The unsteady transitional boundary layer due to rotor-stator interaction was studied at two
operation points, the design and one off design points. The off design point leads to lower
blade loading and lower Reynolds number. A Navier-Stokes code developed in the previous
study was parallelized to expedite computations. A low Reynolds number turbulence model
was used to close the momentum equations. All computations show good agreement with
experimental data. The wake induced transitional strip on the suction side of the stator is
clearly captured at design point operation. There is no noticeable change in shape and phase
angle of the wake induced strip even in the laminar sublayer. The wake induced transitional
strip at off design point shows more complex structure. The wake induced transitional strip
is observed only in the turbulent layer, and becomes obscure in the laminar sublayer and
buffer layer. This behavior is probably consequent upon that the transition is govemed by

both wake induced strip and natural transition mechanism by Tollmien-Schlichting wave.
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22 ZER - AEF I AGHA T HA
I6v rotor stator
solidity 1.0 1.11 1.32
aspect ratio 1.36 1.25 1.44
chord (mm) 83.8 91.2 79.1
stagger angle (deg) 19.6 46.9 13.9
chamber angle (deg) 3.0 22.0 44.4
no. of blades 53 54 74
axial gaps’ (mm) 98 | 25.4
rotational speed (rpm) , 840 T
flow coefficient 0.576
Reynolds number ] 4.24x10° | 3.47x10°

Table 1 Compressor blading parameters at midspan
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Fig. 2 GE compressor, grid generation and inlet profiles
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