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Research on online detection of test status for
heavy gas turbine compressors

WANG Xin, HUANG Dan, PENG Shenghong, DONG Manshou, ZHOU Shengjun
(China United Gas Turbine Technology Company Limited, Shanghai 200131, China)

Abstract: Based on the characteristics of heavy gas turbine compressor components, such as heavy
weight, large air flow, high rotating speed, and high test risk, research on the online detection technology
of double-redundancy-model for heavy gas turbine compressor components’ test status was carried out. By
analyzing parameter characteristics of unstable operating status in compressors test, designing
identification algorithm based on time-frequency and wavelet analysis, a double-redundancy-model online
detection system for heavy gas turbine compressors’ test status was developed with domestic independent
intellectual property rights, then the technological problem of effective safety automatic detection in the
test process was solved. Compared with similar domestic products, the system can detect the dynamic
characteristic signal of unstable operating status for compressors test more reliably, accurately and timely,
and identify response time of the system within 50 ms. The research can provide the ability of on-line pre-

warning of the test status for heavy gas turbine compressor components.

Keywords: double redundancy model; unstable operating status; signal extract; wavelet analysis;

response time

AR R PR R DR e i O A, H Fe AU S H S B A% 0 R A, R RE 45 b L5
A R U L R A SRR AR, AT E R [ W PR AL RE AL SR PERES B TR AL & K
PRI it BE R i PR B Y O B R A . E R R TR Ty HURES F Bt gl 4w AR R
B2 e B L A58 = B = RO AR ALK, & T e K A 2 7 i S BN, RVE

W5 B #: 2023-09-13
YEE B M TK(1975—), B, B TR0, T2 R AR AL SR ADIIT
B85 & 220(1978—), B, MF9E 5L, W2k, FBN B RAUR AL HURIRBARFE . E-mail: psh-305@163.com

SIA A Bk, B, R, & EAYRHNUE ML RS ELATIE A (J]. fizs 3h J1 2441, 2023, 38(12): 3043-3049. WANG Xin, HUANG
Dan, PENG Shenghong, et al. Research on online detection of test status for heavy gas turbine compressors[J]. Journal of Aerospace
Power, 2023, 38(12): 3043-3049.



3044 o= 3

% %38 %

FH TR ML AR FUECE T3 0 & R, B R
SEVBITEARAR KL S, Bl TASE R
PE, NI AE PR HLBR R 2 . PRITORT H R Sk 4 4
75 VT sh Y B R TR o IR B AR R
FEASHLE SE Y PS8, S MR 2# 0F  R h
RE SRt SIS Farn] S A
BT H ARG b5 1 2T B, BB N S0 UF 152 11 45
5 404k ek 2 5 0y 1) Ands S, 7E R LA
o A R BN AT AR R AE R

HRBRRFE LR AL AR R A, S o
A, R s Rk, A RS SR K
YA R IA 88 MW; i &t 5, 400 MW 4520 1A
PFUES ML R 0.4 64k 1, &t Todik 0
AN EIA 136 kg/se AN IR 1 & T 3Uie 5%
LA, B 300 MW, 400 MW 25 22 AL S HLIX
T2 7 500 t/mine R FE Y, — HRAHL
AN E M TR, IRA TR &gkt o
MRSy, M E B S EH F W, RECES
FEANUREE A RAMEPEIIR . [E AP T RSN
Ui AT R FREAE S A I T R E R,
[E 7h & ZZ Brown, Liao &4 H T 25 [6] 40 M i, 1@
1o [ 5 7 () E A G o Bk, X ] ) A 4 R A 4% J%
w5 B A5 5 S804 7 AH S 73 9T s Pramod 4538
1o 7E R AHUAILIE BE [ X6 R 28 e AL 82, R T
Labview 3t 77 12: % 2l 28 1A% 5 #E A7 A, i
T A DU S B 0 e ) L A e A AN B e IR AR
TEA S AR AT T K2 3 10 E N PEIE Tk
KEEBRAE G L35 TR T Bk hns B | P24 %
) 0 R A 0 S ) e R T S A R A
BF )P 51 50 B7, 487 T RSB R IR A e B 7Y
R RN R R Sl N YR INOL S R (1 =2
FIEF R TG T K2y 1.2 s

[ A AR T AR AR DL SHLEE AR TR E
PR AR 190 0 31) 3 22 4 v 3 9 3R AR 3t 30,
RT3 B A HA TR . X TR,
H i YA SR B0 A T & T AR B R A
ERGE, Y R G0 R E B IR 0 SR ok
MEERA, RETEMEA RS oA ST R
AR AL LR 50 RS U B A T
LRI H AR BT, R FH AN BE A& A eI, 3 I 3R
BUR 2 1R AS, B s o e B2 AR e Pk TRk
BFEAE S, P RSB E HLH#EA R TR
TE TARRAS B A & il 4 4, X g R B it
AT fifp ke RUBR S FE AR AL U0 22 4 [ 3

WS AR XA
1 $FESHEEE

TEBEARTEE TARREIS 2, LN R
A Bt 1 i 2t BLERAE AR RS R Ak 1S
s, BAPARERE NI = E B e ek
R B I [ g A A R, A S e R 8 R Ty R i AR
LR THLERAF, HATRE TARRE K A %)
HA TR, 3R EEOR T U SRR AE 2 A 7
FAEE L AANTE TARRS I 19 2828 PE, [7]
WZSHOT LR SER AR L SEmAb B, H AT, SR
KA R ML ML AR g 7, TARARAS
ATy e LR | R SE S A S AT B
UL PR R AN RFAE A 5 - AR S TR AR
& AR A {ELS BIDREASES E TAR I (A LA
&), i H A AT AR BI85 31 58 42 AN A i 2 1]
FIF ] ] o 78 AR -, D) T LA Sy 7R AN AR TA
RERARHIEE S

T R AT 9T R, T LG o v i B
AFEE TARARZS I, 728 1k i 1 25 A9 2 00 TR 0 ik
gy, I HBA X E BRI, Wik 1R
Mg 4 FF, R WL AR Hh 1 7 e 3l e 24, WA fie
A R MR AGE I 2096 2 08 3 T R i, R 1
107 " J 8 2 ol X 5L, W] RE R AR i1 TR 1555
WS BURE, KIS ROk U R E 5 R AN E
Ho HTRANIATE TR B IR &AL E 5
HBLTE HT L, 275 [ N A A5G ST BT 9T 45 28,
T8 s SR B A i JL 2 A 5 [R] B TRT 22 e 7 T 4R B
ARBCBRE, 5 5 22T o X T E R
SEEHLESHLERPFIN S, TR 2k 15 HULL,
% ERAFRE TR BUG K 07 B LK SN %
SO A T R MR AR A B9 22 TG 2 4
SR ER, IR A e Lt AR o7 Ak 1 ik s

1.0
. biign) ;e pEVin!
08E S
< 0.6F \/\ _— kB s k2
R -
< o4f R
02 :Zéﬁﬁﬂfﬁ’?}ji
3 1 1 1 ILH I:I :/Eﬁlllrg
0 001 0.02 0.03 0.04  0.05

t/s

F1 ESHURRE TARRESSHCL &
Fig. 1 History of parameter changes in compressors’ unstable

working status



%124

EOREE: AR UL ER SR LA I HAR 3045

KU, AE R E R BR SR ML ML AR RS A
LRI FFE S50,

K1 H AS SR 2 ORI ik gl i, RAEXS
SO 5 fie /M 2 22 A F IR A 5 fe/IME
Z MRS LUAE, ¢ A B )R 6
2 HEHERE

X F B RBR A LR ML RS AR
JEE AR AR 2R DU B AR T, SR A 0 2 T vk TE B
SR R OGS Y, B O R BRI B AR FH A R
PE o SR FH IS -/ NI 2 430 33006 6 e RPL il 36
AT RS AT TR AL I, A J B AE /] LA 2,
XTSI E k3N R ) 3647 SE RS BT,
%Jﬁ%ﬁ%i#/\%zﬂfa HELIT, JREL— BE 2

SALEE R bk sh i 77 58 B p (), 5 B
%#%ﬁzﬁf JE A p()FE £, T B B R B
p(8) o ¥g—E G R N DR B 4> Hr
AN, IS8 11 AN, PR3, P 2 (8] B[]
[EREA At LIS 1 22 5 2% % DN HUE N
B AR X AR A . 8 D RS —ik, T 2R —
X, ﬁ;ﬁi~/\ﬁ§%‘ﬁu D(n), W 3 fimm. Fr2Eit
= R/NY

Iy (1
n i=1
l & . 2
D(n) = ;; [p (D) = pu] 2
(T:Dl/Dz (3)

Hortn g B s HEAR KL, po R kB TR T 48

RASRHIE &
(Eheaid H—1

Eied
fi

B2 -/ N E T AR

Fig.2 Flow chart of time-frequency and wavelet analysis

At ﬁ*ﬁ

p(0) T

\\»
ax
B}
0
y
A

Z75 1 i

»
t/s

B3 e Ak S iR

Fig. 3 Principle of real-time computation to judging algorithm

D, Ry BT B AN, Bl Oy 2t AL FREE R, D,
B E AN, B 23 AR, o W
Z A O AE, B - YA i i 3 i Kb
i F 2l A0 r Ak B G S B £
T B30 238 1 43, T N L v B A AR 4y i B
Wk, RGCRMH . MOESS AW ik, R
BE2Z AT, TR 5 A BEL 25 B8 2 0 O, o AT AT —
JE B BE R A0 B, U R T HRAE S 00 S 4, B
1B SRR B, DT 52 W 43 B T . 5 9ok
FEJE I B80T S B 8 0% O 1 A A S AT
PEMC o /NI o3 BT 2 B A A BT ik 22—, AN AR
P A T — Tl [ 38 7 A I e R A e ] s SR Ak
(4 53T 7 1%, E—ﬁfﬁ@ﬂﬁi?ﬁﬁ RERLERGES
B B RSB A AT R A, AR A TR I OE
v*%#&fi%ﬂ%%ﬁ}%m,ﬁ\mﬁo S VAN
oA LA PR, O T I AR RS S
S AR B S8 S it 2l B B XS A
B B F R — B, PR DX T) /0N D A i S A
N R R AR o SR FH AR S I A T B B H 1
XT?%@J&W?E%TW%NEE&LIE, SRR 15 5 5 Akt
A M LR R, T AR R 2R RN, Al S
%Jiﬁ)?iz‘* 5T, IR AT TR R Bk A
JEUE, AL 0 E S AR A WO A . RS
TE B[R] I 4 B 20 W 0 006 R SPLAS R v T
NN AN N TN S € 6 S S SN A I o Tl |
M52 2% 6 10 [8) B S 80 1048 S (R BUE 2 1
6 B35 58 00 D RN AR A3 AT ), 7 0 R ] (] B
At h 5 ms, ST H K ¢, 4390 0.05, 0.1, 0.2,
05, 1s, G ELGERWME 4R . &G %E BN H
Sy T R AR K B X B T AR G SR (R R 5 i)
K, BRI o, BROE B/, RS BB, T H
TAE R RIG I, SR A R, BT
M) 7 () At (fF LS SR an &l 5. /16 TR .

300
280
260 |
240 |
220 |
200 |
180 |
160 [
140
1200

p/kPa

0.2 0.4 0.6 0.8 1.0
t/s
(a) O B EpFRES



3046 it o= s o M %38 %
300 —#=0.0ls —£=0.02s ——£=0.05s
280 —1,=0.1s ——=02s =05
260 |
240 |
§ 220
< 200 -
180 |
160
140 |
1200 012 014 016 0j8 1.0 t/s
t/s
(b) SE/ MBI R p A5 K6 IR HUE R O HC R
290 Fig. 6 Influence of updating window duration for
2851 the compressor
280WMWWWWWMW’W 3 RGEHEIT
2 sy TR IR UL PRI IR 25 DA B
270t AR LA I 72 0 iy 2 JRU B AN 1] 7 e s, ) v
.l BAF Labview #EATH R . %R SR R 4552
ST A g WS ) A Sy, A TR 2 % ] — T A
00004 008 012 o006 020 (7 o 1) £ " g [ — o7 <2 4 W S A% AR, Al 8
s 7 o RUAR BERSE AT LAGIN R SUAR P A 1 15
(¢) FURTR S kiR R \ e N
200 BRI, FERRPIL T SOHL R A A 5 e i
B I8 1 TARIRZS R 23 3 AN X I, 23 530 %k 1o T
=y PEIEH L £ 5 5 AR EGE THE 3 AR . 4%
L T AT G M B (55 5 I 3R 0 AT DA
£ sl F G B R S LA AR E TAEREH, 245
= 0l KA FOCCE RECE Dy B AR TAR, B 5
SRR PER R GERE W IE S, AT T
265 ARG RWE . RGE SRS I ANnTE 9 fis .
s ] TR LI UL RS XA
s AELAG I ZR 58 0 — /NSRS, BB R AR IR
(d) BEBE i 5 RO Bt AL REHE TS AR B 5 AN E
4 RSSO M AT i, HA G50 B | PERE T E | FI ol 3 i A5 O
Fig. 4 Analysis of real time feature extraction method for R, BT E 5 AMLAE B B 32 50 i) s ik A S

A%

Fig. 5

the compressor

—t=02s —1=005s —1t=1s
—1=0.5s —t=0.1s

5 FEESHUITE 0 T

Influence of analysis window duration for the compressor

BT R A R, A AT S R R R
B AL I A7 SRS 5 e D) AR B RS TR
L IR AR e | i A SRR e e B R A A
FE 77 4% Ik 2 B AE A2 SRR L, B AL T 3 kHz;
JE J7 4% s R A5 5 U8 B8 4 E ol v T, I X R
T A% I i R RAR  EATOR I L A R AR B,
THORABECA 50 485, 4545 122 fa A5 5 B 2 o
RV, — AR S IR AR, — (55 &
F 4 Hh A A1 R A 2R G {5 4 1 9K 2 B Bt ik
AU et A T W 45 w4 2 S Ak 27 V e E
-, SEIAR AT TN RREHCES, A i T e T i
AR FPGA+RT (L7 Al 4 #2171 B 51 ) 52 st



%124

EOREE: AR UL ER SR LA I HAR

3047

———

FE I

15 SRR

S A
LGN r—— (5 I
A

R iR B

FRGE A A R R ]

A 7

Fig. 7 Principle of the system

B8 [l — o IR X PR 2 e % s
Fig. 8 Installing sensors symmetrically with testing probe

at the same position

BAE R ST, S8R5 o V8 AR T Y ) T ) A TR
A T R, REERAMET 1s PIRAE 10000
A AEAS, g AR 9 B OIRAS BER AL A K

B 58 R A ARG, 7R AHLSS B A A R Eh
REMT, o A BB A7 6% 19 156 25 A 40 96
A 9 3k R R B Y A R, AHLES LR il i VGA
(UL M5 He 1 5258 4

KA B 01 ZR GE7E LATE B AY B 01 2R G 10 4
fili L, 33 A 6 1 2 AR X R e P S 4
A% i g, P PRRE B ST AR 5 I PR g 4 A S
SR G Al HL T R A5 AR A5 5 P s it O
ARG 1 A5 i 1 B0 15 5 R A 5 S 5 o)
BT, 2199 Jef A2 i ) IR A0 38 e L AR E
PETARRE A R M RE R . RGBT A
R LA B 7 1 22 6 B A BE A e, AT AL
G I AR T D AR IR L R A U AR
AR5 Y f A, 2R 8 5it) B o vFE Ay L
AIREVEE

=PI A

—> R AEB

w5 B

N Wi R 2 e

et N RIS G (S
HHR
B s nm

N

y

H Kk 2
Gl RER 2D

Ko AR GERE RN

Fig. 9 Hardware integration of detection system

4 INIWIE

R AR LA IR A RUR B
ATELAN R GEAETE B ARVUE LS &5 BT

PR B, BRI, 28 E /YR HLEE 1 bk 3
TR RFAEAR 5 2 5003 P e, — i ik A D
5 B B R S A LA AR GE A7 S



3048 o= 3

Ty — B AE T DR AR LRI R G, DA E H
SE BRI 5 A B AS [+ o S5 7]

P 0% i R R R R, s R AL
PE RS HORES, T — 2 TAERT ], 356 1 1k
BB HRRAS; AT A HERTT, KR
PR B BRAS . B e M HE W T,
/N HE A 1 AR, AT 3 K S A
KRR S B, A FEOR G AR R
B TAERE . IS, WERN R 5 it
FTBH R4 L b S5 05

HLRR I 45 AN 10~ 12 FEs, A4S AR
I R G0 F MUK 3l 115 5 A8 4k, fE S
HEB IRt SLIE A A P T A bR 245 A 20
TE RS MLH 5 HOANMIE T 20% 15 00 F, 56
AR TIZ R G A B AT IR 21 A 3R 4
TG o WA BE RGN 22 45 5 I B A% FE ARG R 8
X TR AHLEE AT E M T AR IR I %0 fioh & 4 %
M) 7 4] % BN ] Ae #E 5~25 ms 22 ], 4545 5B 4y

12
1ok XUAR LM R e 7
osk R ACHLIE T kel 3
06k
04F
02f :

O\o 0 I 1 1

512 N

S ob RTE AL RS ie
08f | FEAHLTE O ik Eh R
0.6
0.4 s
02

0
70.2 1 1
0 02 0.4 0.6
t/s

F 10 FREHLESE H=40% KA R H 5% A
Fig. 10 Comparison chart of system discrimination while

instability to the compressor H=40%

1.2
10k XU LR WD R G 5
0.8 FESMLIE A KB S

L gl e
FEAMLHE KBS

A%
(=)

0 0.1 0.2 0.3
t/s

11
Fig. 11

FESALE R H=60% KRAZNT R GEH 5% ]
Comparison chart of system discrimination while

instability to the compressor H=60%

AR T $38%
40 -
35| = 300 MWEHLAT B
* 300 MW LG B
30 A GY15ESHL
o 250 P &
El K& gt em
< 15+ VN - "oaas W
ol Em "1 lets
X 35, . .
5 L

0 10 20 30 40 50 60 70 80
H/%

P12 ARG A i nm R (7] B s []

Fig. 12 Response interval time of systems alarm

JERG 22 GeXt T e L E A ANFEUE Pk TARARAS I
221 fih 2 41 5 v 37 ) R ST TR, XU JBE A 0 28 e 0 T
Jie MLRE AT E P TR A 5 220 i 2 41 i i
[Fa) B F ] 39 A2 [ P B 2T 50 ms B H AR B3R .
TE SR8 H IR T 20% T8 00 T, i T 1k
AHLIE AT E P TARIRZS I 30 2k B i 1A i
6%, X LA fiph 5z A1 B BR i 1

5 & it

KU LA AR LA 28 G0 [ AT M AR
MTEATEE K . P04 584 A ERRAL, B i
RUR AL LS ARl is 17 RS TR LA I Y
RE T, S Pr TR 6 W I o, ) 5 RAR R AL
LRI IE B H S PR TR AT i IR S AE LA
MAAEENSE M, DR

1) BUAY BE A TR 2 R I 28 498 2R I A3/ I8
PR, 0 E A TR L AR A g0 R 2 B ) K i
HERR, AT SRR B, RE A RO D ER TR UHLER 1
T 22 4 B A RO AR

2) TEESMURIA o H AMIET 20% fEALF,
XU BE R AR 2 I 28 800 e ML ARG 1k
TR AR I 221 fik A2 41 % iy 1z 8] B IF [ £ T+ 50 ms,
F G5 A 28 B R 7 s 18] R e SN [R] 3K
W HOIR S R R R AR/ NI G

CESY ¥

[1] XUoRma, mh 58, 8102, 45 i 25 R IR 58 R Sh MLAR E PR ik
5 HAR M. b T2 ol i WA, 2004,

[2] BB A 2 R Tl 2% B3 2 A 25 488 i 48 2 S WL AR E P8t
i+ 5 3 5 75 B - GIB/Z224-2005[S]. b 50 : o E it 28 Tl 45 —
W43 F L 2005: 15-20.

[3] MOORE F K, GREITZER E M. A theory of post-stall transients in
axial compression systems: Part | development of equations[J].
Journal of Engineering for Gas Turbines and Power, 1986, 108(1):
68-76.

[4] GREITZER E M, MOORE F K. A theory of post-stall transients in


https://doi.org/10.1115/1.3239887

51239 B

JRAE: HAYRALE AL KRS TR LA I HAR

3049

[51]

(7]

[91]

[10]

(1]

[12]

[13]

[14]

axial compression systems: Part I application[J]. Journal of Engi-
neering for Gas Turbines and Power, 1986, 108(2): 231-239.
HYNES T P, GREITZER E M. A method for assessing effects of
circumferential flow distortion on compressor stability[J]. Journal
of Turbomachinery, 1987, 109(3): 371-379.

HAYNES J M, HENDRICKS G J, EPSTEIN A H. Active stabiliza-
tion of rotating stall in a three-stage axial compressor[J]. Journal of
Turbomachinery, 1994, 116(2): 226-239.

TRYFONIDIS M, ETCHEVERS O, PADUANO J D, et al. Pre-
stall behavior of several high-speed compressors[J]. Journal of Tur-
bomachinery, 1995, 117(1): 62-80.

BROWN C, SAWYER S, OAKES W. Wavelet based analysis of
rotating stall and surge in a high speed centrifugal compressor[R].
ATAA 2002-4080, 2002.

LIAO Shengfang, CHEN Jingyi. Time-frequency analysis of com-
pressor rotating stall by means of wavelet transform[R]. ASME Pa-
per GT-1996-57, 1996.

SALUNKHE P B, JOSEPH J, PRADEEP A M. Active feedback
control of stall in an axial flow fan under dynamic inflow distor-
tion[J]. Experimental Thermal and Fluid Science, 2011, 35(6): 1135-
1142.

AL, RE ST, ShAR . 5L T 0 ) ¥ 41 43 B i R B R 4 RS
[3]. M FE F A, 2011, 30(1): 100-104.

LI Changzheng, XIONG Bing, HAN Wei. Compressor surge de-
tecting based on time series analysis[J]. Measurement and Control
Technology, 2011, 30(1): 100-104. (in Chinese)

ZERAE, B, RIS R AUHL M PR AR =R 5 A LR I ).
HEHF AR, 2011, 32(3): 318-322.

LI Changzheng, HAN Wei, XIONG Bing. Pattern recognition and
on-line detection for compressor surge[J]. Journal of Propulsion
Technology, 2011, 32(3): 318-322. (in Chinese)

JRAN, BLE V-, AL e U A A ) A T 2 A 22 4 T 1
). 0% 3 J1 4R, 2003, 18(4): 546-548.

ZHANG Pu, ZHU Xueping, LI Yinghong. An averaged numerical
difference method for detection of stall inception[J]. Journal of
Acrospace Power, 2003, 18(4): 546-548. (in Chinese)

Rz, ENLEL, SRAR. Bk S AL PSR R R Y
LA BT (9. i 25 B0 3 2 42, 2005, 20(5): 890-894.

[15]

[16]

[17]

(18]

[19]

[20]

WU Yun, LI Yinghong, ZHANG Pu. Nonlinear analysis of the pro-
cess of loosing compressor acrodynamic stability in a turbojet en-
gine[J]. Journal of Aerospace Power, 2005, 20(5): 890-894. (in Chi-
nese)

kI, SR R T /NI AT R R LA S S R A U []. 4R
A K 5 BIFSE , 2005, 18(1): 38-40.

ZHANG Hao, PU Qiuhong. Aerodynamic unsteadiness detection in
compressor based on wavelet analysis[J]. Gas Turbine Experiment
and Research, 2005, 18(1): 38-40. (in Chinese)

4%, R 1, 32 2R A0 i 2s & s Bl s 25 16 ) e A X 2 ).
Wiz 3 ) 24, 2014, 29(4): 817-823.

TIAN Jinhu, QIAO Weiyang, PENG Shenghong. Experiment on
aero-engine altitude simulated pressure distortion[J]. Journal of
Aerospace Power, 2014, 29(4): 817-823. (in Chinese)

AUk, AR EE, A, AL LT R OG4BT Y T R 1Sk
JEA I 23 BT (9. L 25 27 4R, 2013, 34(1): 28-36.

LI Jichao, TONG Zhiting, NIE Chaoqun, et al. Detection and analy-
sis of early stall warning based on cross-correlation[J]. Acta Aero-
nautica et Astronautica Sinica, 2013, 34(1): 28-36. (in Chinese)
BT, BRub AL, gL, L KUE/RERMURBRBHR AR ®RITS
Bk (] 48 iR AR U 5 E ST, 2016, 29(6): 51-55.

ZHONG Ming, CHEN Hongmin, XIONG Bing, et al. Design and
experimental investigation of instability identification system for
fan and compressor[J]. Gas Turbine Experiment and Research,
2016, 29(6): 51-55. (in Chinese)

S, MR, REE, SF LR S AR A IE X R B HL R )
ARV 0 B 5 W [9]. =S B T3 241, 2018, 33(9): 2242-2247.
PENG Shenghong, ZHONG Huagui, WU Feng, et al. Effect of
movable flat baffle ’s plenum volume on pressure distortion flow
field of engine[J]. Journal of Aerospace Power, 2018, 33(9): 2242-
2247. (in Chinese)

S, WA R, NAME, &5 o A5G LI e R S Pl 2
Ji 3 W AR R 0 [9]. =S B 01 24l 2019, 34(6): 1273-1281.
PENG Shenghong, TIAN Jinhu, LIU Donggen, et al. Experiment
on inlet total pressure distortion of middle-bypass ratio turbofan en-
gine at high altitude[J]. Journal of Aerospace Power, 2019, 34(6):
1273-1281. (in Chinese)

(h#t: T27E)


https://doi.org/10.1115/1.3239893
https://doi.org/10.1115/1.3239893
https://doi.org/10.1115/1.3239893
https://doi.org/10.1115/1.3262116
https://doi.org/10.1115/1.3262116
https://doi.org/10.1115/1.2928357
https://doi.org/10.1115/1.2928357
https://doi.org/10.1115/1.2835644
https://doi.org/10.1115/1.2835644
https://doi.org/10.1115/1.2835644
https://doi.org/10.1016/j.expthermflusci.2011.03.008
https://doi.org/10.3969/j.issn.1000-8829.2011.01.028
https://doi.org/10.3969/j.issn.1000-8829.2011.01.028
https://doi.org/10.3969/j.issn.1000-8829.2011.01.028

	1 特征参数选取
	2 判定计算方法
	3 系统硬件设计
	4 试验验证
	5 结　论
	参考文献

