W43 W1 2/ M xR % W Vol. 43 No. 1
2022 4E 1 H Chinese Journal of Scientific Instrument Jan. 2022

DOLI: 10. 19650/j. cnki. cjsi. J2108737

HAEBRBAREMETRNINEEN PRI

$EE KRR FAE FE OB R %
(LKA TAAE B T 400044; 2 0t R R RAHFHELIRE TR 400044)

& E SRR TS LW S A R R AR L s R SWUIIE AT B SR R R A
TR LS B/ NGRS DRI R A KRR | =k B A P TAEPERE, PTALIR B A IRy kAR H A R, Jber
AL BRES EUA RBU/IN PURRE T30 O PR N %2 4 v SR FH R0 S 080, IR HAT HR D I oA AL R AR ) e
K BIHLIR R i A ARG A R AT 5, SOV G ZE T 38 TOREF A b Ak et e A B-30 % G HE 7 fl & 4m 545 L2k
BT P D T A% B (A SRR 3 2SR AR R A5, 4 T i 2s & s AL A A TR %o G R 37 5 0 T B 5 oK, X e
TR B A TR AR A e IR A5 r %) 7 LIRSS BROIR R AT 17 0 B A i R A3t | o LA oK ke S iy FH R A7 AR B A I AT T
GYWT , S5 S AR AR ST B I FH 8 & e 7 T3l A 7 1 e 28 SRy S S e IR S 5% B g FH ik 52

KR AaS KB CEFATRIAR G s a2l A BL- 30 5 P IR ; et S i

RE43S . TH8I1 TN253 MHEFRIRED: A EREREZRSERE; 510.20

Application of optical fiber sensing in aero-engine temperature test
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Optoelectronic Technology and System of Ministry of Education ,Chongqing 400044, China)

Abstract : Temperature test is extremely important for the design and development of the aero-engine. The working environment of the
aero-engine has the characteristics of high temperature, high pressure, high-speed airflow, high-speed rotating, and narrow space. It
also requires the measurement system to have the performance of large range, high precision and high stability. At present, the available
methods are very limited. The optical fiber temperature sensor has advantages of small size, anti-electromagnetic interference, safety and
reliability in extreme environment, which is flexible to be utilized. It has the quasi-distributed sensing capability of series multiplexing,
which has a good application prospect in the temperature test of the aeroengine. This article compares and summarizes the sensing
principles, manufacturing processes and technical characteristics of several optical fiber temperature sensors, such as fiber Bragg grating,
Fabry-Perot, fiber ultrasonic and fiber radiation. Temperature test requirements in different conditions of the aero-engine are analyzed.
The application research progress of the optical fiber temperature sensing technology is classified and summarized. The deficiencies and
future development directions of optical fiber sensing technology in the application of temperature measurement are analyzed and
prospected to provide reference for follow-up research.
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Fig. 1 Elements and cross section of the aero-engine
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Table 1 Comparison of the conventional contact temperature measurement technology for the aero-engine
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Table 3 Melting point of the different optical fiber materials
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Fig. 2 Schematic diagram of the FBG temperature

measurement principle
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temperature measurement principle
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Table 5 Comparison of the optical fiber temperature measurement
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