20074 2 H o3t R Feh. 2007

w08 1M JOURNAL OF PROPULSION TECHNOLOGY Vol 28 No. 1

B 22 13 SUBH R EE A& S EE A
NME T RS E M TE
EFhF, £ MW, fFME
(PEIE Tk K% B/ SRelES B, Bkt 5% 710072)

7 E: K TR UCEBOAR R R S AL AR BT 5P BE T 5 B RN IR T 2R A e R E M R 1) A
AFEVETE A IR S, BT R ENHLRE LR BT T M R4 A el fa e PE VP e, (A A Oy — Ff sk
FA (30 5 R B ML 4 3 SahAa e e o ir A B . DU RS B R sl WL o i, o B b e 17 oy 288 ik U R sl L B8 L34 15
RS AR N KR RE SR E TR RE, AHHERTUER, TRE, WEFSE&GT, LBE
E R, RN R, FREREE O AR, R LIRS TR KU (1) RS A8 R A0 O B A T IR (R S A R 4 R
#/N, BPTE R S HLEREL T P KU Fa e R A, AU X i A I R AR AN R, T E R R PR S R VR I, KU R
AR BEUR . S FEANL, 3 OARAEE SRR, SR ER S A AR RS VUER R, RS
SEE TAELR A W R0 ST, ik R RAE A B R AR, R AR, KR 3R A TAER IR,

KERIR: R KU R BhHL; AahFasEtk: R4EEaE T, A s

FESES: V2313 XRAARIRES: A TEHS: 1001-4055 (2007) 01-0020-06

A erodynam ic stability assessment for canpression
canponent running in turbofan engine with distorted flow
WANG Zhan-xue WANG Peng QO W eryang

( School of Pow er and Energy Northw estem PolytechnicalUniv , X i an 710072 China)

Abstract A new modelwas presented for predicting aerodynan ic stability lin it of fan canponent m uhofan engine
Firstly a quasione-dmensional tme dependent can pression system modelwas used tomodel the dynam ic flow i can pressor
and the acmatorlag-vohm e modelw as adopted tomodel the stage of cam pressor Secondly  lyapunov stability theory w as used
to ilentify the aerodynan ic stability of canpression ecamponent Fmally this aerodynan ic stability num ericalm odelwas cou-
pled w ith steady state themodynan ic eyele model of wibofan for predicting aerodynam ic stability lin it of canpression can po-
nent m ofan engine environment A turbofan engine w ith 3 stages fan and 5 stages compressor as an exanple was simula-
ted Num erical results show that in different aerodynan ic stability assessnent environm ent the effect of mlet flow distortion on
fan and canpressor stability lin it is different
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Fig. 1 Parallel can pressor m odel
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Fig.2 Couple of engine perform ance m odel and

aerodynam ic stability assesam entm odel
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Fig.3 Flow chart for assessm ent aerodynam ic stability of cam pression canponent in engine environm ent
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Fig. 4 Fan stability linit in turbofan engine
enviromm ent w ith distorted flow
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Table 1 Effect of total pressure distortion on fan surge line

Surge margin lss o

N, = 1007 Moo= 90 ne..= 8 Muge= 150
D istortion mdex £
| B A B A B A B
0o 0 00 Qa 00 Q 00 0 00 Qa 00 0 00 Q 00 0 00
30 1. 60 4 41 2 08 7 37 277 7 60 6 32 9 15
60 4 79 8 76 a 91 12 78 8 83 14 07 11. 71 16 13
80 6 67 11 13 9 89 15 67 12 49 17 34 14 69 19 53

Note A— Turbofan engine envirorment B— Individual canponent env ironm ent
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with inlet total pressure distortion
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Table 2 Effect of total tan perature distortion on fan surge line
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