% 37 % 5 3 M =3 /1 F 3 Vol.37 No.3
2022 % 3 H Journal of Aerospace Power Mar. 2022

X EH S :1000-8055(2022)03-0449-08 doi: 10. 13224/j. cnki. jasp. 20200470

ETFtERSMERIRIPVESR
KRN &R S

VAL, TEG, FEE', #HAHE, & 2
(1. hEZ=SS R 5k RO R 2 S8 S5 i, )i 48 FH 621000
2. W E TR B S A BRAS F 0 K AR 5T B
P9I R T A 5 B, BLHR 610100)

1 B NSO AT CHLEE PRI AR DU AT B — N T R DU BN DTG A [ B, T S
DT G LR S UK AR RS TR AR B Oy TR R TV RS KR B e o AT AL A A B NACA0012 3
AL WEH T — RIS A TCHLIE I 22 50 A T AR A A VKR I R G I AR Y R A UK XU AT T
WEFE 2 W « 22 55043 A1 DU o BT 6 2 KR I 2R B AN X BB 2% 152 16 2T &5 KB RS JEE 235 Dk AR D 45 1 A9 I 34, 3 g 5
IR 3R TR 25 DRI, o o7 B RTS8 ek 0.5 s, 85 PKSE B I 45t i 6L T MK 0. 2 mm 3 3 mm, AT S8 MR AR T S 5000 4 1y
S UK B | 0 B R iy 5t ) — o B 45 DK I R

X8R 45K W 6ER; PR RAR; i, BERES il

HESES: V275 .1 XERARER: A

Hybrid ice detection system based on light intensity reflection and

piezoelectric vibration
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Abstract: There are some problems such as single-point measurement, inaccurate mea-
surement and mismatching positions for current ice detection system of airplane. The optic fiber
ice detection sensor was developed by the light intensity reflection method. And the flat film ice
detection sensor was manufactured by the piezoelectric vibration method. These two were embed-
ded into a NACAO0012 airfoil. Thus a hybrid ice detection system suitable for airfoil surface and

multi-point distributed measurement was developed, which was tested in cold storage and icing
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wind tunnel. It showed that, the hybrid ice detection system of multi-point distribution measure-

ment can not only have the advantages of optic fiber ice detection and flat film ice detection, but

also achieve ice detection on airfoil surface. The response time was less than 0. 5 s and the mea-

surement range of ice thickness was from 0. 2 mm to 3 mm. The reliability of hybrid ice detection

system was better than that of ice detection rod of single-point measurement, proving it is a nov-

el and prospective ice detection technology.
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Fig.1 Sketch of optic fiber ice detection principle
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Fig.2 Composition diagram of optic fiber ice detection sensor
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Fig.4 Optic fiber ice detection sensor
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Fig.5 Composition diagram of flat film ice detection sensor
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Fig.6 Flat film ice detection sensor
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Fig.7 Test model and finite element analysis (unit:mm)
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Fig.8 Composition sketch of control system
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Fig.10  Function block diagram of upper computer software
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Fig.11 Optic fiber ice detection sensor in cold storage

environment
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Fig.20 Deviation between measured value and actual ice

thickness by optic fiber ice detection sensor
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