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THE CHARACTERISTICS OF THE WAKE NEAR
THE HUB BEHIND AN AXIAL
COMFPRESSOR ROTOR

Wui Jun Chung
Dept. of Mechanical Engineering

<Abstract>

Measurement was made of the flow behind the rotor of a compressor by using a
45-degree-slanted hot wire. The characteristics of the wake near the hub flow behind the
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rotor are investigated by the change of the pitch-chord ratio.

The flow field rotors in rotational direction because of the field accepting the energy from
a rotor. The trace of the wake center in the mid-span region almost lies on an extended line
in the chord-wise direction, irrespective of pitch-chord ratios. In the hub region, the wake
center is shifted toward the rotational direction in the case of large pitch-chord ratio but it is
shifted toward the anti-rotational direction in the case of small one because of the vortex
mixing with the boundaries of the wake: Also Near the hub region the horse shoe vortex, the
comer vortex and the wake appear clearly in the large pitch-chord ratio, but in the small
pitch chord ratio these vortices and the wake are combined and form a new vortex. This
effect disappears in the upper region from the r/ro = 0.718.
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Fig.3 Distributions of velocity components near mid span region with pitch-chord ratio at
z/C = 0.083 under design attack angle (@ = 10.7°)
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Fig.6 Circumferential relative positions of wake center with axial distance at mid span
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NOMENCLATURE

C . Blade chord length
Cp : Total pressure rise coefficients
d . Circumnferential distance from trailing edge

: Radius
To : Radius of blade tip
t : Blade pitch
U . Peripheral speed of blade at tip
\% . Absolute velocity behind a rotor

Vi,V Vs Velocity components in r,e,z direction of absolute velocity
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z : Axial distance from trailing edge of the rotor

) . Flow rate coefficient

a : Attack angle at mid-span
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