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Abstract

The present research aims to study the effects of tip leakage flow
phenomena on the performance of the axial flow rotor. To understand
the effect of this phenomena, three different tip clearance sizes, 0, 4,
and 6mm at different rotation speeds studies. The understand includes
investigation of detailed tip clearance flow structures and
representation of different flow parameters at different regions inside
the rotor. The steady, viscous, compressible flow three dimensional

governing equations representing the flow field coupled with standard
K —¢ turbulence model are solved using computational fluid dynamic

code. The analysis of the results shows, the rotor blade with zero gap
has higher efficiency and higher total pressure. Increasing tip
clearance, leads to decrease of both efficiency and total pressure. Also
the result show the increase of tip clearance from 4mm, to 6mm strong
vortex formed for tip 6mm than that for tipAmm.Also the rotation
speed has great influence on the tip leakage flow and vortex. A
comparison between the predicted results and available literature
results indicates that the different phenomena inside the tip region and

their effects are properly predicted.
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NOMENCLATURE

English symbols

u,v,w velocity components
P, total pressure

X axial coordinate (m)

Y  Tangential coordinate (m)

Greek symbol

.. .. (K
u dynamic viscosity (—g)

m.s
. k
Yo, density (m—%)

Ui Turbulence dynamic Viscosity(ﬁ)

. . . k2 mz
¢ Turbulence dissipation Rate = pCj o (—
t

K Turbulence kinetic energy
N Efficiency

Abbreviations

CFD computational fluid dynamics

L.E leading edge
PS pressure side
SS suction side
T.C tip clearance
T.E trailing edge
TP total pressure
Definitions
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