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Influence of incidence on aerodynamic performance of compressor
cascade with positive curved blade
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3.Chine Hualu Engineering Corp. , Xi’ an 710065, China)

Abstract: In order to investigate the influence of incidence on the serodynamic performance of the compressor cascade with
positive curved blades, experiments were conducted in a low speed wind tunnel with planar cascade. Rectangle compressor stator cas-
cades constituted by three different positive curved blades with controlled diffusion airfoils were tested. These include: straight blades,
positive curved angle 15° and 20° blades. The distribution of energy loss coefficient at sll cascade exits and static pressure coefficient
on blade surfaces were acquired. The results show that the total losses of the curved blade cascades are reduced in all test incidences.
In positive incidence, the endwall flow of curved blade cascades is improved, and in negative incidence it's not so obvious. At the
incidence degree of 10°, the separation of flow took place everywhere in linear cascade, and so weakened in curved blade cascades.
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Table 1 Cascade geometry and aerodynamic parameters
Chord ( 4)/mm 80.2 Pitch (¢t )/mm 48.0
Chord/Pitch( b/t) 1.67 | Aspect ratio{ H/b) 1.997
Geomeltry inlet air angle 18.91 Geometry outlet air angle _2.18
aypl (%) azpl ()
Angularity 8/(°) 41.09 | Setting angle ¥/(°) 14.27
I;ie' sheed Hepraikle 6.5 x 10°| Blade height H/mm 160
Hadits of Jesding edga/eom | 0,72 | HAdis of tniling 0.99
edge/ mm
Table 2 CDA profile data
Pressure surface/ mm Suction surf; mimn
0.00 0.72 0.00 0.72
0.1 0.03 0.35 1.34
3.55 0.71 3.55 3.14
7.12 1.62 7.11 4.91
10.66 2.48 10.66 6.45
14.21 3.31 14.21 7.81
17.76 4.08 17.76 8.98
21.31 4.78 21.31 9.93
24.86 5.28 24.86 10.61
28.42 5.60 28.42 11.06
31.97 5.74 31.97 11.28
35.52 5.74 35,52 11.33
O 39.07 5.63 39.07 11.22
42.63 5.47 42.63 10.90
46.17 5.30 46.17 10.40
EE 5.07 49.73 9.76
53.28 4.82 53.28 9.01
56.83 4.50 56.83 8.16
60.38 4.11 60.38 7.25
63.94 3.63 63.94 6.29
T 67.49 3.06 67.49 5.31
71.04 2.34 71.04 4.32
74.59 1.42 74.59 3.33
78.14 0.30 78.14 2.32
78.80 0.06 79.43 1.95
80.16 0.99 80.16 0.99
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Fig.1 Stacking lines of curved blades

(a)Straight blade cascade

(b} 15°positive curved blade cascade

(e) 20°positive curved blade cascade
Fig.2 Test cascade model
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Fig.3 Mass-averaged energy loss coefficient
distribution vs. incidence at cascade exit section
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Fig.4 Mm-averngedmrgyllmmﬂlclent
distribution along blade height at exit section
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Fig.5 Cascade exit section energy loss
coefficent contour in — 6° incidence
(a)Straight blade cascade; (b)Positive curved 15° blade cascade
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Fig.6 Cascade exit section energy loss
coefficent contour in + 10° incidence
(a)Straight blade cascade; (b) Positive curved 15° blade cascade
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Fig.7 Static pressure coeficient distribution along blade profile in - 6°incidence
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Fig.8 Static pressure coeffcient distribution along blade profile in + 10°incidence
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