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Novel structural design of mixed-flow compressor with
high structural efficiency

ZHANG Dayi, HONG Jie, MA Yan-hong, LIANG Zhi-chao

(School of Energy and Power Engineering,
Beijng University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Structural efficiency evaluation method was employed and improved in struc-
tural design of high-load mixed-flow compressor to meet the strict requirements and to opti-
mize the bladed disk structure. Two novel structure schemes were put forward named type
“C” and type “M” to increase the structural efficiency. The key items including average
stress, vibration robust coefficient and rim deformation coordination coefficient were calcu-
lated, and structural efficiency coefficient was studied and evaluated contrastively. Finally,
the advantages of the novel structure schemes are proved including low weight, high reliabil-
ity and low loss at blade tips. The calculation result shows the “M” structure scheme could

result in that 24, 7% increase in average stress, 20% decreasing in mass, 37. 9% decreasing

in vibration response and 67. 6% decreasing in rim deformation.
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static strength; vibration response
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Fig. 1 Initial mixed-flow compressor section
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Fig. 2 Novel mixed-flow compressor section
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Fig. 4 Contrast on vibration displacement
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Fig.5 Contrast on rim deformation
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Table 1 Contrast on structural efficiency coefficients

A B
1 1.31 1.25
1 1.79 1.61
1 1.70 2.46
3 4. 80 5.32

2

Table 2 Contrast on mass

A B

/kg  7.00568 5.89721 5.57940

1 0. 84 0. 80
5
y “C”
“M”
¥atl] 31'3%’
44.1%, 26.9%,
16%, B“M”
24. 7%, 37.9%,
67.6%, 20%.
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