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Numerical Study of the Supersonic Turbine Rotor Tip
Variation Effect on the Turbine Performance

Pyun-Goo Park* : Eun-Hwan Jeong* - Jinhan Kim* - Soo Yong Lee **

ABSTRACT

Three dimensional numerical analysis of the supersonic turbines with different rotor tip
clearances was conducted to analyze the effect of the tip gap clearance variations on the turbine
performance. The result showed that the turbine performance deteriorates and the tip leakage
increases by the effect of the rotor tip clearance and the tip leakage affects turbine performance

degradation dominantly.
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Fig. 1 Turbine petformance variation with respect to
tip gap clearance
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Fig. 2 Total pressure variation along with chord
length
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Fig. 3 Flow angle with respect to tip gap
clearance
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Fig. 4 Mass flowrate in tip and ilnet with respect to
tip gap clearance
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Fig. 5 Mass flowrate in rotor passage
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Fig. 6 Turbine Performance variation with respect to
tip clearance

119
i} Z:'}\E_O, z}o}x]
28 7HA e EH

He RdE Aol 5% ZBF AA =
E ubgre]l 31%E HAATIH 11%, 16%A 7
<z

11%, 15.3, 17.4%
A zt-hc,

3 - &7 2RES Ao|gks 1 A& A
2 AN oA @& D4 3%, 4.7%,
5.4%9) ZelE Holn} FHexy E
nHHE B Al foiz 5SS wslet &
dx et "HolMe &4 f

EHES tBol &M RHE ¢g 7
ANA B A & ARE AU @A
AFe ANY | e d¥e 2H {FE9
Yy 7he AUA HEZ ¥ fFo] AAse
ulgof Hd) B¥l 4% AshElEo] WA yEy
3 ok

L
o
5,



Fe A& FAdstAo

ol9} &l 7|E EHle FLo] T+ 0%}
5% A& Atoldl AAFTE Ao 3
o 2AE& B3 AFo] LolEAMRE V& HA
I FET AFY HR HAV sbeEe g3
Rt

F3 )

i
rot

1. ARE, &4, AFE, AW, @%
2005, “30EH HAZAIAIELE BHEPZ
Ea” AFFATEI 20058 % TﬁH
W3] =83, 2005, pp. 375-383

2. Kim, J, Lee, ES., Choi, C. H, Jeon, S. M,,

“Current Status of

e

~

::‘

Turbopump

Development in Korea Aerospace Research

— 386 —

Institute," 55th International Astronautical
Congress, Vancouver, IAC-04-5.P.17., 2004
Galpin, P.E., Broberg, RB, and
Hutchinson, B.R, "Three Dimensional
Naver-Stokes Predictions of Steady State
Rotor/Stator  Interaction  With  Pitch
Change," The Third Annual Conference of
the CFD Society of Canada, Bnaff, Canada,
199

FINETM/Turbo User Manual Version 6.1-a,
pp-5-3~5-22

Arthur J. Glassman, Turbine Design and
Applicatoin, NASA-S5P-290, 1994

S.A. Sjolander, Secondary and Tip-clearance
Flows in Axial Turbines, Von Karman
Institute for Fluid Dynamics , 1997
Budugur Lakshminarayana, Fluid Dynamics
and Heat Transfer of Turbomachinery,
John Wiley & Sons Inc., 1996

Eunhwan Jeong, Pyun Goo Park, Sang
Hun Kang, Jinhan Kim , Effect of
Nozzle-Rotor ~ Clearance  on  turbine
Performance, 2006 ASME Joint US. -
European Fluids Engineering Summer
Meeting Summer , 2006, FEDSM2006-98388



