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Reconstruction of engine inlet total pressure distortion
based on wall static pressure

LIU Xu

(Chinese Flight Test Establishment,
Aviation Industry Corporation of China, Limited, Xi’an 710089, China)

Abstract: In order to establish an aero-engine inlet total pressure distortion estimation method for
the application of engine distortion tolerance control, using the measured steady and dynamic pressure data
of inlet distortion flow field simulating test, a study of reconstructing steady total pressure distribution and
steady-state circumferential distortion index and dynamic total pressure turbulence based on steady and
dynamic wall static pressures by using neural network method was conducted. The result showed that the
steady total pressure distribution could be well related to the wall steady static pressure by neural network
model, so that the steady total pressure flow field could be reconstructed from wall steady static pressure,
the high and low pressure extent and steady-state circumferential distortion index of reconstructed total
pressure field were very close to those of measured flow field. Adding center total pressure and more wall
steady static pressure probes data into the neural network inputs could improve the reconstructing
accuracy. The dynamic total pressure turbulence level can be reconstructed by dynamic static pressure

turbulence and airflow Mach number, with the reconstruction error within £0.25%.

Keywords: neural network; wall static pressure; total pressure distortion; turbulence level;
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reconstructed flow filed and measured ones

AGo/%% 6-/(°)
™ L
MEM MIEMRE EE M ERE
H/D=0.3,
Ma0.43 2.22 227 185.3 183.8
H/D=0.4,
Ma=03s5 226 2.13 183.8 180.8




% 6 3

Xl BEFRE R Y & S HLIE O R AR A 1363

T B ER S i, i M1 A
SR 12 5 R T R A R 349 40 A A I A1 RE T
b, h—HE oA . O T B A SR R S
PR B, 2 58 AE M AR i A S 800 SEaE E 3
HOLEN S BiA S A GRS
2% HITEC 3 H & sl #L it 0 B2 5% 1 1 A )
i B R LR S T AT, TP R S
BB T WAL — iR O i (BLAELR B L%
MR B A AR S B O —FE R 3 I RE I
FAAST A (B 2 T por Pocrs Pocy) FIIE, ¥4 1
Pl A SR A 2 AR, B 2 P M2,
M3 A,

K TR TEREAS AR b A AR 28 8 R B E Y
AL Iy AR R 22 (1)) LK H R 9 3 5 52
VA S 8] 1) Wiy 22 48 B0 7 B R 25 (5K (2) ) X L
5 AT A P T R

1+ _
Spi = JNZ(PW_PWY D

A pu A B TE DB, 7, 0 40 0 PR AR
HIEL, TR i WA BRI S 55 ) R bR A
JF5 ., N R S i A O

5, = J%i(mw_mw) )

A Ao, g B R AR R4S A REACHR a0 L A4l
THA A RS ] 1) 73S 48 K0, Ao, Ry X 1 B AR AR 4
TS E AR 5 SR B AR S R AR HR A

K5 kg M1, M2 il M3 #8056 - 56 31F A AR 45
A5 SRR A R A A A T BARIRZE X L. B 6
Sk 3 PR E R 3 7 B S L 1) W A i AR D K AR
WRZEEXT . 5 M1 R b, M2 B ot X
380 A5 A EE ALK AT T B, I M3 AR AR
FE RO AN I I 5 T A 2 R — 3, M2 AL R
A5 J i) W AR i 5 R R R A MR RL A T A
{H M3 A5 AU S R R . R, A A 2 ) 45 A5
T A S0P B0 PO RS B AT DL R e s
B 22 ) 3 A (W SRR T

S, /kPa 0.10 0.12 0.14 0.16 0.18 0.20 0.22 024 026 0.28 030 0.32

P 5 PLE A S B PEn v T e T R RS R RS

Fig. 5 Influence of adding central pressure into the network inputs on the flow field reconstructing accuracy
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Table 4 Dynamic total pressure turbulence reconstructing

neutral networks with different inputs
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