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Experimental Study on Effect of the Contoured Endwall on the
Three-Dimensional Flow in a Turbine Nozzle Guide Vane Cascade
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ABSTRACT
The objective of this study is to document the secondary flow and the total pressure loss distribution in

the contoured endwall installed linear turbine nozzle guide vane cascade passage and to propose an
appropriate contraction ratio of the contoured endwall which shows the best loss reduction among the
simulated cases. In this study, three different contraction ratio of contoured endwalls have been tested. This
study was performed by experimental method and when the contoured endwall has the contraction ratio of
0.17 on exit height, the results showed the best loss reduction
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Fig. 1 Top view of the cascade test section
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Table 1 Geometry of the blade T T —
H 8LADE . | g, —_—

Chord (C) 230mm 1 l —

Exit height (Hy) 200mm N\ oo o

Axial chord to chord ratio (Cu/C) 063 i

Aspect ratio (H4/C) 06 Fig. 2 Experimental faity

Solidity (C/S) 087

Blade inlet angle (B1) 0°

Blade outlet angle (B) 50.3°

Incidence angle 0° L/_J I_/J l_/__‘

Table 2 Experimental cases of contoured endwall

FE CEl CE2 CE3
CR 0 0.17 .34 0.51
5 2AWS o83y -’:‘—71 < ™89 ®
3 AAE FAS dFA=Ee 18 4 FE5AE AHE
3ty =A4siglon, 334 ‘n‘%‘ 274& tip 970l
32mm¢e! 933 53 T2 H9l PSIALY] 9000 series &t
YA E o845t ZFTh

o

o_>:.

(@) FE {b) CE1 d) CE3

Fig. 3 Contoured endwall configurations
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# Ao W3lg ry) YA FE &F x/Cax=1.25
AR AM FEZE ZHNAUL, endwalle] AAEXE
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Eai=g
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Fig. 4 Vector plot of secondary velocities at wake region
(a) FE (b) CE1 (c) CE2 (d) CE3
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Fig. 5 Contour plot of total pressure loss coefficient at wake
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Table 3 Overall loss coeficients at the wake region

FE CE1 CE2 CE3
= | 042807 | 038797 | 043708 | 0.5669
= | 003221 | 002518 | 0.01658 | 0.01775
= | 046028 | 041316 | 0.45366 | 0.58472
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Fig. 7 Static pressure coefficient on the upper endwall
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