B

EEHEFRIK

IR RS R L P B R AR IR TN

ARE', AREY, 28", WE, §4°
PRGERE T RO TR S AR A B, DT ORI 1160245
PREM T REYH R, LT KiE 116024

WE  EXE 2 i BEIA IR T KUIE 5256 A S8 3t B 0 42 R RAT g 23 I A 5 SR L R A B R A 2R T O T
AR MR LR ANMGIRRETTR THX LRI 5 . KRG R 2 OG0 AL AR S AN ALk (s T
e R A R ASC 2L B, 7T LA S B () 26 Ry VRN B B R 25 M ek A R AR Sk T ST R AL SE T Y R 25 2 IR L A A AR R
X G R A2 R 5 i R 2 TR R 22 ok BEAT BH AR I L 50 A AR A AT IR I . A% R A 3R K
OGS I 0T G B 1T RE S 43 ) 5 R AR A O M BRI A% 4 B . % FR e X LTI S B b D IR RE S8 3 BE 0 S AR 3R
) 26 I BE A RYHEAT T 5 5 40 0T L T A5 5 SR R bR o 22 50 3 F T R D AR 25 AR . IO AT AR IR S AUR
T EF R BN RS (5 5 WA ROWBT R G T, Dy i F R T D R BR T R D T TR R s AR W 8 I BEL 0 R AT RS B
A3 HT AR B — PR A BE R TE AR R 28 R E) I BT R AT i W 45 IR A W AE 4 1 AR

KR LI BEERG ST A E-Y; FOE T KRB

FESES 0439 XHkARER A doi: 10.3788/A0S202141.1306022

Fiber-Optic Sensing System for Investigating
Flow Drag in Airflow Field
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Abstract  To satisfy the requirements of flow drag measurement in a wind tunnel experiment and airspeed
monitoring of aircrafts in a complex electromagnetic environment, a differential-pressure fiber-optic airflow sensing
system based on white-light interferometric technology was developed to perform relevant experimental
investigations. The proposed system comprises a differential-pressure fiber-optic airflow sensing probe and a
miniaturized white-light interferometric interrogator, which realizes synchronous high-speed, high-precision
differential-pressure measurement. The sensing probe realizes single-channel differential-pressure sensing and can
detect flow drag by obtaining the difference between the surface pressure of the target measurement object and the
static pressure in the flow field. In addition, the sensing probe can be coupled with a pitot tube to measure flow
velocity. The white-light interferometric interrogator comprises a wavelength scanning laser, a field-programmable
gate array module for control and acquisition, and a photoelectric detector. The proposed system was used to
measure and analyze the classical model of flow around a circular cylinder in wind tunnel testing. The results are
similar to those obtained using a standard multichannel electronic pressure transducer. The proposed fiber-optic
sensing system uses only optical fiber as the medium to sense and transmit signals, which can effectively resist
electromagnetic interference. Thus, the proposed system enables using the optical method to accurately analyze the

flow drag in an airflow field in a strong electromagnetic interference environment and has a practical potential
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application in future aerodynamics research and in-flight monitoring.
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Fig. 1 Schematic of differential-pressure fiber-optic airflow sensing system based on white light interferometric technology
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Fig. 3 Real-time response of differential-pressure fiber-optic airflow sensing system in the range of 3.97-37.84 m » s .
(a) Changes of the FP cavity length of sensing probe with velocity; (b) real-time velocity calculated by Eq. (1);

(¢) comparison between the measured airflow velocity by the proposed system and the reference velocity
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