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Three Dimensional Aerodynamic Investigation
of a Turbine Nozzle Guide Vane with Combination Design
of Tip Endwall Contouring and Positive Leaned Airfoil
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Abstract: Thecombination design of tip endwall contouring and positive leaned vane in low

aspect ratio turbine nozzle can not only reduce secondary losses on both endwalls, but also match

the requirements for using plain blade body when impingement cooling is in use. The paper de-

scribes the mechanical mechanism and the flow field character that how the combination design

redues the secondary losses. A quality factor which allows qualitative evaluation of the effect of

blade design on secondary losses is selected and verified. Based on a lot of 3D computations, the

paper investigates in detail the effect of some main characteristic parameters on 3D flowfield, such

as leaned angles, the start place of tip endwall contraction and the curvatures of the contours, etc.

The design method, steps and the evaluation criteria of flowfield quality have been given. The

combination design method has significance for the successful design of a low aspect ratio high

temperature turbine nozzle.

Key words: tip endwall contouring; leaned blade; turbine nozzle guide vane;

3D aerodynamic investigation

: 2001- 12— 10; : 2002- 03— 28
(98C08001)
(1941- ),



17

386
2
60%
70% , )
2
2
[1] Fr
1 station 7 10 19 (throat) 25
1.00
l‘\\ e=0
A °
0.75 \ e=21
)
]
T 0.50 '
1]
1]
'
0.25 :
]
1
0.00 L ~!
0 0.1 1.0
P
1 21

Fig- 1 The transverse pressure difference of positive leaned 21 “and plain body vane
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Fig- 2 The Mach number distribution of positive Fig-3 The Mach number distribution of positive

leaned 21<and ordinary vane on hub section leaned 21<and ordinary vane on tip section
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Fig.4 Therelative pressure cofficient distribution of positive leaned 21 <and ordinary vane on suction surface
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Tab 1 The curvature radic of outer endwall and
§ quality-factor parameters of tip stream surface
A B C D
R; 11 15 19 25
Ro 18 14 10 4.5
M 0. 766 0.758 0.741 0.7
X/B, X ! %0 60. 0 68.0 76.0 87.0
D 0.243 0.236 0.217 0. 171
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Fig- 12 The M ach number distributon of tip stream
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