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Research on insertion measuring method of the inlet pressureflow

field of aero-engine
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(China Flight Test Establishment,Xi'an 710089, China)

Guo Jianan

Abstract: To obtain more abundant data on the inlet pressure flow field of aero-engine, this paper adopts the concept of
probe fusion and designs a composite pressure probe capable of simultaneously measuring single-point total pressure
(low-frequency/high-frequency) and static pressure (low-frequency) in the flowfield. The probe has been developed,
installed on an aircraft for flight testing, and validated. The results demonstrate: the newly equipped pressure probes
exhibit a blockage ratio of 0.56%, with structural strength meeting installation requirements. Flight tests have
successfully captured synchronized measurements of the steady-state total-pressure field, steady-state static-pressure
field, and dynamic total-pressure field at the engine inlet, providing abundant and accurate flowfield data; compared to
directly using dynamic pressure sensors, employing pressure tubes introduces a slight time lag in the measured data.
Therefore, to minimize the impact of pipeline cavity effects and ensure the accuracy of measurement data in inlet/engine
compatibility flight tests, on the one hand, the pressure routes for the inlet flow field measurement system be
optimized for the shortest distance. On the other hand, the steady-state test points should be maintained for at least 3
seconds or more.

Keywords: inlet engine compatibility; measuring rake;pressure probe;flow field measur;flight test

Ell

[l

R B R P B

%48 % 5 20

7 T B LA A AR DA R AT ML IR B BB L

PEAGEI AT Z Tl A dhflm s iR 6
B QAT A e W R S L 1R R ) L TR
JBE by ek JEE g B S O R I e A R D TR AG
KPR E E LTI 5 K S LA 2 1 £ BB S8
ARRP T 55 AT 1 0 P 0 R SR Dy 7, — 5 T A R
IR 3L 37 0 o f P R T 0 R R R R T SR B R
JEATREA , LIl AL LA BR 25 1] 4 U R e w26 15 05 —

W H 3 :2025-07-22

e 36

Bt X 0 kR R PR S b A A S T 5 R N e —
7 TR TR Ry B K A T B I 1 I A
N RS RS A7 28 PR 3R U 37 0 2 R Y R ) L A — 2
HA TR (ARS8 R s 28 O iR 22 R 2T
J g 0 5 22 e T LA v 0 RS R L A
TR - R A PR L A0 B T T 5 S 4 T L A A
[ — il 1o o A A Bl T O O R M EOR 0N 4R v TR



RBE & F . MEA SN TR ARGNINKNZ T R

% 20 4

TS A ER . 55— 07 1 SR =S e s ALk D
R SR BT 2R AL I I AT /BB O T S UE T s
gk o T 2 J5E R 4 R T 2R T g 2 0 R T 1) 3 Y B AL
AR A T AL R B 3 AL L3 T B e A 1 3l 2 0 7 0 R
W K H BT TS K sh AL BE F U 3 00 I s RE . T
R, 00 iR R R AT B0 Ve 32 B 0GR A IR
TCA3 AT S5 I 53 T AR Y [ A A% RS A A A A i
A0 [ A A0 3Rl T i Sl AL 0 0 AR N R I L 45 4 45t
Pi. G L nl LI L [ E AT T A sl Lt o
Gy A ik J5 ZE00F 50 R A1 e 3 00 A R 0 PR — g P Y
WOAE B WY G B2 B2 K 13 5 SR 0 TR v O
AR S W A AR B — 0 AL 2 MR 1 R
o B, 40 RS B U S 1T R BT — AL Y B L
Sl L H T W AR VA I 423 3 3 A5 AR L 0.9 ROAR B R AR
CibSENTT

0 A 00 g R ) BF 5 5 1) A 7 3 A [ Ak — T TR
75125 R T 5 00 B 0 6 O 3 ) R L A s IS T
T AL 7 0 4 B O R A IR F-15B i R L AL
TS M BRE 5 A b T S I A K Sl ALk HE S H
R At I AR IR S ORS A BRUE  3
RT3 15 5 5 — 7 T X AR A P 67 2 A X 0 RS Dy
FAEATRTAL A0 A S gh ML 10 S U SO AR R AR
B TR 7 SRR B3 SOk b T RO e 0 A X
WG T S HLYE RE (Y 52 M 5 % 2k T E SUHL I A s
R L S R ) R T S A S AL M Sl A A Y B
Tk,

o T R A 25 R S AL HE 1 28 AT B R TR
Dk (¥ 75 58 o 2 [R) 20 I ATP 17 bR [/ e 26 B 1 ) 37
AR SCAE 3 M A GE I R 5 58 B0 R I o i T X A% 8 T g 4
BHEfF B — M 45 I8 3R TR 2R AT ) e R e 5
R HIL L 5 (7] Fsf M) P 336 530 20 A 4 ol P 00 7 3% 2%
S B TR R L.

1 REZMNEFTRDH

1.1 REHEUEFE

B DL GIB/Z-2004€ fi 25 1 58 W SRR 48 KU & 2 AL
JE T B W AR TE E 8 B ). ARP1420-2017C¢ Gas Turbine
Egnine Inlet Flow Distortion Guidelines )" # 7 J7 1% i %&
Tl o 254 7 5 CHLIE 08 R XA 56 2045 5 1 3 0k S 4
P 5 RS L E R TE ATP T U 3 I 4 A L
R, WE R AR ) SRR S5 A R A TR R
KBTI T R LR 5X6=230 B 5 X8=40 faZ
SUEFRE LA ATP 1R 2S5 R I 3 . DA R 25 B R W AR
Sy dE s R AR 0.9 R AL JH RIS H IR E 1X6=6 1§
1X8=8 A oh K I HAT FREL AIP W4 AE 7 B 4k F1 33
B, F T VP40 3 25 B IR 8 43 & e Ah L SR R 1) 45
A D R R TR T A AR TR, R ) 6 B SRR

AR A 1 A ) X 2) e s 1B 1 O F/A-18 HARV
WEFEHLHEE I TR IR DT R A 40 MRS BIE
EHAN 8 A BE AL .

BB

il

1 F/A-18 HARV BFFTHL AIP I i 2 4 7 5
Fig. 1 Measurement schneme for flow filed on the AIP of

F/A-18 HARYV aircraft

TR A I TR 0 AT 5T 0 1) A )
I R A I Al 2 — R A 32 T A o o 1 A B KR
T AT g T RLEEAIL L 2548 T 9 AT BE 2 18 4 A e SR T A0
AT A 25 A B 34 A
1.2 MERRREH

AT X TR GE HE S R S HLEE O E]
TS5 M BEAT BT, LA IC E T I A | BE T
JEINE . B2 D L IE 5 e S AL R o 3 B ke
N0 RS2 JFG v O R T R S S R B AR
o AL SR 38 A 1 A PR T A AR S R R IR B
TEXS ARG TT ) 38 3 5 | AR R 5| 245 TR Ty A gl b 5 3
AT ERAET AT LAAG A SRS L n] DUAR R R AR A B
FEARET B 7 AU L 25 1 80 3 2 e A 3 2 L K
TR R R R B B T S8 . RE T 9 R H A 4 =
B B G| R 5 U IE B TP .
1.3 MERFHFR

P 2 J 75 B0 A AR AT R B LAR R L

DA 8T R AN 8 T R —

7 & v RO RO 5 R TR IS AR SR 1) 45 £ B 5SS A
A [ — il 1) 32 5 25 R 8 e 3 R RE RS 0 R v e 0

. 37 .



948 & 2 F o

T # K

BETH R S

Fais MEREE
A ERE

2 Al bLE DNk B0 4 0 o e

Fig. 2 Flow field measurement device installed at the engine inlet
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Fig.3 Pressure meansurement at different cross-sections
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Fig.4 Pressure probe distribution on AIP
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Fig.5 New type of pressure probe
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Fig. 6 Airborne inlet flow field measurement system
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Fig. 7 Comparison of dynamic pressure using FFT processing
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