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ABSTRACT
A three-dimensional computation was conducted to understand effects of the inlet boundary layer

thickness on the loss mechanism in a low-speed axial compressor operating at the design condition(# =85 %)

and near stall condition(?=65%). At the design condition, the flow phenomena such as the tip leakage flow
and hub comer stall are similar independent of the inlet boundary laver thickness. However, when the axial
compressor is operating at the near stall condition, the large separation on the suction surface near the
casing is induced by the tip leakage flow and the boundary layer on the blade for thin inlet boundary layer
but the hub comer stall is enlarged for thick inlet boundary layer. These differences of internal flows
induced by change of the boundary layer thickness on the casing and hub enable loss distributions of total
pressure to be altered. When the axial compressor has thin inlet boundary layer, the total pressure loss is
increased at regions near both casing and tip but decreased in the core flow region. In order to analyze
effects of inlet boundary layer thickness on total loss in detail, using Denton’s loss models, total loss is
scrutinized through three major loss categories in a subsonic axial compressor such as profile loss, tip

leakage loss and endwall loss.
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Table 1 Geometry specification of UTRC Single Rotor

No. of Blade 28
Casing radius 0.7620 m
Hub radius 0.6096 m
Chord length 0.1524 m
Tip clearance 0.0036 m, 0.0015m, 0.0051 m
Blade profile NACA 65
Aspect ratio 1
Hub/Tip ratio 08
Rotation speed 510 rpm
Stagger angle 355  (at mid span)
Inlet flow angle 59.45° (at mid span)
Outlet flow angle 11.50" (at mid span)

" iy o N Table 2 Measurement positions
e ] % STA. Thin Boundary Layer | Thick Boundary Layer
-1 - -0.102m
BOUNDARY LAYER

TRAVERSE 0 0.000 m 0.000 m
I ! | 1 0.206m 0229m
g, 2 0.4%m 0498 m
3 0.744 m 0.744 m
Fig. 1 Schematic diagram in UTRC single rotor test rig 4 0.305m 0.279 m
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Fig. 2 Computational grid for UTRC single rator
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