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REDUCTION OF SECONDARY FLOW IN TURBINE CASCADE
BY NON-AXISYMMETRIC ENDWALL CONTOURING
- INFLUENCE OF AXIAL-WISE DISTRIBUTION RANGE OF CONVEX AND CONCAVE CONTOURING -

R
Tsubasa BANDO

fREHER

THES HfR

TRBUR R B T oA JER SR T or S e

In the turbine cascade, the secondary flow such as the passage vortex is main cause of generation of

aerodynamic losses. The secondary flow loss due to the passage vortex can be reduced by locally reducing the

pitch wise pressure gradient near the endwall. In this study, the flows in the linear turbine cascades with three types

of non-axisymmetric endwall, which are different in the axial-wise range of the distributed concavo-convex curved

surface, were investigated experimentally by the 5-hole Pitot tube and the oil flow visualization. The experimental

results clarified that the reduction of the axial-wise range of the convex-concave curved surface intensified the

cross-flow locally by increasing the curvature of the convex curved surface generated along the boundary between

the plane endwall and the concave curved surface distributed near suction surface, and consequently increased the

loss.
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Table 1 Specification of
test cascade
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(d) Type 4
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Fig.4 Contour of endwall

Fig.5 Linear turbine cascade
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Table 2 Locations of measured planes
and numbers of measured points

— TEwRE] WEAk
WEWTE | 7/c,,) (N, XN,)
P1 0.0 684(12 X 57)
P2 0.2 741(13X57)
P3 0.4 684(12 X 57)
P4 0.6 684(12 < 57)
PS5 0.8 684(12X 57)
P6 10 1083(19% 57)
P7 11 1425(25 X 57)

Table 3 Locations and numbers of
static pressure taps on endwall

B | SIONLIEZICy) | HHIEFL DI
L1 -0.205 19
L2 0.015 13
L3 0.235 1
L4 0.445 10
L5 0.675 10
L6 0.895 12
L7 1.115 23
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Fig.23 Mass-averaged C,; on cross-section(P7)

BEXHB

1) Hartland, J, C, Gregory-Smith, D, G, and Rose, M,
G(1998),Non-axisymmetric Endwall Profiling in a Turbine
Rotor Blade, ASME Paper, 98-GT-525.

1) Li, G, J, Ma, X, Y, and Li, J,(2005), Non-axisymmetric
Turbine Endwall Profiling and Numerical Investigation of Its
Effect on the Turbine Cascade Loss, School of Energy and
Power Engineering, Xi’an Jiaotong University, 710049.

3) Poehler, T, Niewoehner, J, Jeschke, P, and Guendogdu,
1,(2014), Endwall
Contouring and 3D airfoil Design in a 1.5 Stage Axial
Turbine, ASME, GT2014-56784.

4) Sendden, G, Dunn, D, Ingram, G, and Gregory-Smith, D,

(2010), The performance of a generic non-axisymmetric

Investigation of Non-axisymmetric

endwall in a single stage rotating turbine at on and off-design
conditions, ASME Paper, GT2010-22006.

5) Yamamoto, A, (1986), Production and Development of
Secondary Flows and Losses in Two Types of Straight
Turbine Cascade, ASME Paper, 86-GT-185.



