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Numerical Study on Three-Dimensional Endwall Flow Characteristics
within a Turbine Cascade Passage

Hyon Kook. Myong

Three-dimensional endwall flow within a linear cascade passage of high performance turbine
blade is simulated with a 3-D Navier-Stokes CFD code (MOSA3D), which is based on
body-fitted coordinate system, pressure-correction and finite volume method. The endwall flow
characteristics, including the development and generation of horseshoe vortex, passage vortex, etc.
are clearly simulated, consistent with the generally known tendency. The effects of both
turbulence model and convective differencing scheme on the prediction performance of endwall
flow are systematically analyzed in the present paper. The convective scheme is found to have
stronger effect than the turbulence model on the prediction performance of endwall flow. The
present simulation result also indicates that the suction leg of the horseshoe vortex continues on
the suction side until it reaches the trailing edge.
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(Horseshoe Vortex), &2 9} (Passage Vortex)
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Chord length of blade (C)
Pitch to Chord ratio (p/C) O
Axial Chord to Chord ratio (b/C) : O.
Aspect ratio (VC)
Blade inlet angle (B1)
Blade outlet angle (B2)

"Fig. 1 Blade arrangement and geometry data.
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(b) static pressure
coefficient

(a) streamlines

Fig. 3 Flow field in the 0.6% span from
the endwall (RNG k—e¢ model,

LUD, MOSA3D)

& Hgdig, 9T AAWEL dAMGoRTE
AT =4 PP FFoz 9 #H(chord)
o 17893 "ol AFAAH AANAL. o
FHEL o] F12]9 AdzAd w, BAF
A 15mmE 7F BEFENY AF756m/s)
or 3y3}xn, YFFANHY YR AEE
07%2 AR Pt EFFARL o= ddt
(tailing edge)ol X &EFH 543 HPd WFo
2 Zdrg do 22u1urE dolA FAHA A
ANAt. AXBARE  F72H(mid-span)el A
BHoj=9] Muri @S Aodsa YA F
AWAre] HE A A At Wy AL &
ZHe e ZEE FFon(d¥gd @ 37 <
vt < 795 FY4R 1326 < y+ < By, ¥ ¥
g oj3zy Ag ada U AN E A
91dtm y+gko)l 3001¥°] HEE At HAe
FE &29gez 1197, HX(pitch)FFoz H4
AE AHEstgen, 2udsoz 4570 AAE
A gl

SRS AL MOSA3D IZE[14]8
At Fstgct. o) =T FRAAEH
SIMPLE #jel 71Zxstn duAEA(FALH
AZA) S ALAAAZE AYdn goen, E
TE BN FNFAzAE MY F UEE Z
& =A%t

(b) static pressure
coefficient

(a) streamlines

Fig. 4 Flow field in the 0.6% span from
the endwall (RNG k—e€ model,

LUD, STAR-CD)
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(b) static pressure
coefficient

(a) streamlines

Fig. 5 Flow field in the 06% span from
the endwall (Std. £— € model, LUD,

MOSA3D)
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(a) streamlines

Fig. 6 TFlow field in the 0.6% span from
the endwall (Std. k—¢ model, UD,

MOSA3D)
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Fig. 7 Static pressure coefficient distributions
on blade surface (MOSA3D, RNG

k—¢e model, LUD).
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Fig. 8 Static pressure coefficient distributions
on blade surface (MOSA3D, Std. k—e
model, UD).
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Fig. 11 Pattern for passage and horseshoe vortices with particle traces.(RNG model, LUD).
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