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Abstract: In order to validate the concept of two generations unsteady flow type- unsteady natural fow type( UN2

S

FT )and unsteady cooperative flow type( UCFT) - in axial flow compressor proposed by authors, numerical simula2
tion and experiments are done. It can be seen from the results of numerical simulation that the spac@time structure of
unsteady flow would translate from chaotic state to orderly state and the tim@average performance of flow field can
be improved greatly when UCF T is realized. These conclusions also have been validated by our experiments of acous2
tical excitation and PIV measurement.

Key words: flow type; unsteady separate flow; unsteady natural flow type( UNFT); unsteady cooperative flow type

(UCFT); axial flow compressor
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Fig 2 Frequency spectrum of total pressure at certain point of planar cascade main flow
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Figl 3 Frequency spectrum of total pressure at certain point of planar cascade wake flow
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Figl4 Phase diagram of instantaneous velocity vectors at- m. point of planar cascade main flow
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Figl 5 Phase diagram of instantaneous velocity vectors at- n. point of planar cascade wake flow
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Table 1 Influence of transformation of flow type in planar diffusing cascade on its performance
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B 41453 UFFT 01637 010 01227 010 21 804 010 101 000 010
C 11000 UCFT 01759 1912 01158 - 3014 41 804 7113 141 241 4214
i Re=01832382@10°%, T34,
2
Table 2 Influence of the total pressure fluctuation amplitude at inlet boundary on performance
L X k
kil f, A% : : :
Huf Wi/ % HiH W/ % il W %
UFFT 41453 12 01637 010 01227 010 21804 010
0 01650 210 01227 010 21863 211
6 01697 914 01211 - 710 31301 1717
UCFT 11000 75 01733 1511 01191 - 1519 31844 3711
8 01746 1711 01178 - 2116 41199 4918
01771 2110 01158 - 3014 41884 7412
12 01759 1912 01158 - 3014 41804 7113
014~ 1120200 o 44K, IX A AAREE Rtk BUUWIIT.

Bt ML AT AR 5 sh 2 S 52

3 iR i L T flide UCFT E
LSRR

311

h T AR S b T S — AR
UCFT, AL L vk RfilisE T — A 5 g ks 4l
W ARRE &, H AU e T b . DUk
XFiZ 7 BEAT A UCF T $ i R 4L 45 5 i o
ST .

W7 5 WA S AR, BBl
01747, ¥ 1 44524 01225m. ¥ %533 K 3000
v/ min. B L8087 B L 11015; SRR A
85% ; L i A 21 88kg/ s o
312 UCFT

] =4 A6 W & 1t N2S R e BEAT T BUE

ST RO IR AR S S R A FREAT =
Ak o B A AL .t SRE B3 AN
FEAR T8 RN A PF N 3G -3 e 3 s By
L AN N T =Y Ad N S S B A L AW
AR KRR RSk EL I .

LR, e 7 Ik D 5 Bk N B 7
i 2 AL TR NN T AL (R RS e I AR
HE Tk AR it AL R o S (AT Rl i
KA e 7 — % UCFT i 2l

FRAE S 56 65 (&5 M, R 4R AR FR ZR P Al
e ok A gk H T ER R T,
FEX ARAR 22 P9 e 1B 52 30 (R — P B H ik sh 7B
%Rl R, Hor B AR iC R AL BHRALR feo
TER 3 T 6 dLEE B Z5 I 1 25 1 d13R
B ERA A PR IR B A AL, DUAE )
bb SEdE . 5F 2 4URN S 3 4L R B AR AR
B, [ PR R K B (8 AR A0 T I 4
PERESE I S, 55 4 41,55 5 AR 6 413K



ERE

R R T AU LA A s 3 PR 5

ol e e PN E K S W A BRER 3 LA ], VA
IR AN [R5 - I 3504k e S B A2 DL -
3

Table 3 The influence of frequency of stator passing on

tim@averaged performance
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Figl 6 Frequency spectrum of total pressure at certain point in2
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