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Application of design method of low reaction-and aspiration axial

compressor in multistage axial-compressor

HU Ying-jiao, WANG Song-tao
(Engine Aerodynamic Research CentersSchool.of Energy Science/ and \Engineering,

Harbin-Institute-of Technology., Harbin 150001, -China)

Abstract ;. -With further understanding of-the internal-flow details in the low reaction and
aspiration\axial“compressor, stages, the design method of low reaction and aspiration axial
compressor used in the three\stages-was further improved. A verification aerodynamic design
of a low reaction and aspiration axial compressor with three stages was carried out. From
these three-dimensional viscous numerical results, a compressor was attained with total pres-
sure ratio 6. l-and efficiency 88. 1% , without consideration of the influence of the bleed flow

at inlet tip tangential speed 370 m/s. Boundary layer suction was used only in the first and

third stator. The total bleed flow was around 11. 3% of the inlet.

Key words: multistage; axial compressor; low reaction; aerodynamic design;

boundary layer suction
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*1 F1HRHIMHEANONLAR . ZEREHSESH
Table 1 Distribution of inlet, outlet geometric and stagger

angle along blade height of the first rotor

e s AL/ iU f /) e/
A% /m . . .
) (D) ()
0.210 50. 2 —10.6 24.8
0.233 53.0 —9.0 27.0
0. 255 55.0 —5.8 29.9
0.278 S57.7 ~1.0 33. 4
0. 301 59.7 5.4 37.5

x2 B1HHHHANONLAR. . ZERBHESH
Table 2 Distribution of inlet, outlet geometric and stagger

angle along blade height of the first stator

AL ST L) T
FAE/m . . .
) ) )
0.237 —48. 8 —12 —35.4
0. 290 —48. 4 —12 —35.2
0. 262 —47.9 —12 —34.9
0. 275 —47.6 —12 —34.8
0. 287 —47.0 —12 —34.5

®3 F2HHMEHANOLAA . ZEARGHESH
Table 3 Distribution of inlet, outlet geometric and stagger

angle along blade height of the second rotor

ATJLE /) WL B
42 /m . . .
) ) Q)
0. 240 55.1 2.7 28.9
0. 251 58.0 6.6 32.3
0. 262 59.0 13.3 36. 1
0.273 57.3 21.7 39.5
0. 284 56. 9 24.9 40.9

F4 F24BMHANOLMH . RERBHSSH
Table 4 Distribution of inlet, outlet geometric and
stagger angle along blade height

of the second stator

- AL S/ TS 22/
A2 /m . 5 3

™ (@) ™)
0. 244 —50.3 —10 30. 2
0. 251 —51.4 —10 30.7
0. 259 —50.1 —10 30.0
0.267 —48.8 —10 29. 4
0.275 —47.5 —10 28.7

x5 E3gHpHEANOLAMA.ZEALGHENH
Table 5 Distribution of inlet, outlet geometric and
stagger angle along blade height
of the third rotor

ALVILAT R/ RO 7 e A/
AE /m : : o

()] (&) (@)
0. 246 46.5 9.6 28.0
0.253 47. 3 1179 29.6
0260 49..9 14. 8 32.4
0:-266 50. 4 15.3 32.8
0.273 51.9 17.7 34. 8

Fo6 FIFBHHANOLMAREKATHESH
Table 6 Distribution of inlet, outlet geometric and
stagger angle along blade height
of the third stator

AT/ WU s/ s/
B4 /m . . .

) (@] )
0. 249 50.9 5 22.9
0. 255 51.4 5 23.2
0. 261 51.2 5 23.1
0. 267 55.1 5 25.1
0.273 56.9 5 25.9

x7T MAREREK
Table 7 Blade number and chord length

S8 it 1 #n 1 sht 2 Fe 2 shih 3 #eb 3

A% 36 60 65 90 100 100

5K /m 0.113 0.050 0.044 0.031 0.027 0.024
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Table 8 Bleed configuration ‘in the first stator

B 5 s

. O R

Fh 2 A AR 4 R R i/

i JE /kPa

(kg/s)

1 50%~100% MM 3%K 130 0. 68
2 70 % Sl 1 5% 1 115 0. 42
Hl 3 50% ~100 % #lr i 3% 4 130 0.61

®9 FEIZHMHPHKTER
Table 9 Bleed configuration in the third stator

eIt s

I
Fh 2 Al AT R o A R R/
e /kPa
(kg/s)
H1 50% ~100 %%l 5% K 500 0.57
2 50 %4 il 1] 5% 4 420 0.27
T3 50%~100 %1 3% & 500 0.52
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