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An Analysis of the Flow Characteristics in the Tip Clearance of
Axial Flow Rotor

Myeong-Ho Leet - Jea—Goo Jeoung*

Abstract : A linear cascade of NACA 65-1810 profiles are investigated for tip leakage
flow characteristics, and calculation results are compared with experimental result.
STAR-CD commercial code was used to solve the three dimensional incompressible
Navier-Stokes equation that was adopted for steady flow and high Reynolds k—e
turbulent model. Numerical calculation of a linear cascade is carried out to investigate
effect of tip clearance on pitchwisge variations of velocity profiles, and static pressure
distributions on the blade surface at spanwise positions. In case of evolution of tip
vortex core location, tip vortex geometry and static pressure at the center of the tip
vortex core compared with experimental results. Calculation results are agreed well
with the experimental data, and validated. The static pressure losses by tip leakage
flow at 2% tip clearance were more than those at 1% tip clearance.

Key words : Axial Flow Rotor(%#834}), Tip Clearance(¥7), Leakage Flow(¥4d+
=), Leakage Vortex(¥2 %)
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Table 1 Specifications and flow conditions of a

cascade
Apect ratio ( #/¢) 10
Blade type NACA65-1810
Blade chord ( ¢) 200.0mm
Pitch (s) 180.0mm
Solidity ( ¢/s) L1111
Reynolds number (IZe) 3.0x10 5
Stagger angle ( ) 10.0°
Blade angle(inlet) 32.5°
Blade angle(outlet) -125°
Flow angle(intet) ( 81) 29.3°
Flow angle(outlet) ( £2) -25°
Tip clearance (t/c) 0.0, 001, 0.02
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