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Influence of Manufacturing Tolerance on the Aerodynamic
Characteristics of Axial Compressor Blades
- 1. Distortion of Blade Profile Curvatures
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ABSTRACT

Blade shape profile in the axial compressor is one of the most important factors goveming its
aerodynamic characteristics. Manufacturing tolerance, which is inevitable in the blade manufacturing
processes, may change blade profile and as a consequence, it will affect the compressor performance. In this
paper, influence of manufactuﬁng tolerance on the aerodynamic characteristics of axial compressor blades
with distortion of blade profile curvatures is investigated by using a flow simulation technique. It is found
that manufacturing tolerance can be an important factor affecting the source of both profile and wake losses

of the axial compressor blades.
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Fig. 1 Computational Meshes for controlled diffusion blades
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{o) Case of leading edge distortion
Fig. 2 Variations of blade shapes due to manufacturing tolerance
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Table 2 Variation of blade geometric parameters with blade
shape distortion

(@) Case of trailing edge distortion

T+2 | T+ D | T1 | T2
Blade inlet ang. (Ahy)| 34.36° | 34.36" | 34.36" | 34.36° | 34.36°
Blade exit ang. (Bhp)| -2.36° | -261° | 285 | -3.09° | -3.3¢°
Stagger ang. () | 1571° | 1513° | 1456" | 13.99° | 1341°
max. camber/chord | 12.85% | 13.11% |13.36%|13.62%13.87%
incidence ang. (¢) | 464> | 464° | 464° | 464° | 464
(b) Case of leading edge distortion
L+2 | L+l D | L1 | L2
Blade inlet ang. (8by)| 32.45° | 3341° | 3436° | 35.30° | 36.23°
Blade exit ang. (8hy) | -285° | 2.85° | -2.85° | -2.85° | -2.85°
Stagger ang. (§) |1341°| 1399 | 1456° | 1513° | 1571°
max. camber/chord [12.86%| 13.11% |13.36%|13.61%|13.85%
incidence ang. (¢) | 655 | 559 | 464° | 37 | 277°
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Fig. 3 Distributions of static pressure coefficient on the blade
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Fig. 4 Contours of local total pressure loss coefficients
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Fig. 5 Pitchwise mass—averaged tofal pressure loss coefficient

Fig. 6 Pitchwise mass-averaged deviation at blade
at blade downstream
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Table 3 Quantitative comparison data for total pressure loss coefficient and deviation

(a) Case of leading edge distortion (b) Case of trailing edge distortion
Total pressure loss Deviation angle Total pressure loss Deviation angle
coefficient ( @) (8) coefficient (@ ) (8)
L;Dﬂ %100 L;D‘?—D X100 ‘”—;D‘"—D 100 4 ;f” <100
L2 ~348% 685% T2 +9.49% ~22.60%
L-1 ~1.05% 1311% Tl +050% ~991%
D 0 0 ) D 0 0
L1 110.78% 3% T+1 +0.64% +10.92%
L2 +18.32% -0.48% T+2 +1.35% +21.82%
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