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12! 1. The layout of a FBG sensor system with fiver probes using intensity modulation (a), and the signal output from the sensor system (b)
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13 3. Geometry of wind turbine blade installed in the laboratory of Korea

Research Institute of Standards and Science.
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12! 4. Fiber optic Bragg grating sensor installation on the shear web in the

wind turbine blade.
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12 5. (a) Strains and (b) deflections of the wind turbine blade.
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12 6. (a) schematic, and (b) signal of fiber optic BOTDA sensor.
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12! 10. The back scattering of the sensing fiber with a mirror in fiber optic
Raman OTDR sensor,
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12! 11. (a) Acquired raw signal from proposed fiber optic Raman OTDR (104 times averaging), the

change of temperature profiles of 4.3km—long fiber sensor at different oven temperature
for (b) full range profile, and (c) enlarged temperature profile over the 2.1km—2.35km,



< 4 dslen, of Aes At A2k I8 11 (b),
9] 2= Wspofut oJEst= A E ¥e o Y

=2

ra

Y

Y

lo

2

-

o %
>

>.

St

:

E )
Hel

2

gl ZABR= Aoz oA Q)
= A Eqaa HolZ o3l A4S A Z=

S vl Az} AAQF FAS ghrt L HEl2ok A
K
B

=1

¢

ol
Ll ) u% —1-5 do o

ARRAL A 7E 71 gt AlA & 25 o] 9
L o] 2]t AllM = o2 s sl F=ojof o —“#XM
e A A"l 2A)9 7Hol A, 714, &,
YA A 59 8 2okllde A 7H Y oF 1/10
=g ashal Qo wEbA 5 7HAS W] 9f%t
B2 A77F Fesit sARe AR 54 Hol
B AT 4 Qes w23hE AR AA]
A7 g AR ARGl it A} ol iRk o]
EASHA Gt 2ol whebA ARARE A AL A
B Ul oA =2, whEbA 5 Al B AR
it E23E A7h AP ojof & Zlor}, wixjgte s
< A AlA ARl Hie 240l 53] £ S4e
A P 5 AR0E B o AR0ES A
sto] AE S5 AaE XWPPOﬂ AR Algsior
&, s, s, B
—‘5—4 Aol dAsh=
2R P A g

“

/_\_1
o]
Asgelo] AN AFgAe] 2

F A 71%0] g4 5 9)

%

( r_?i_"
=
o
H,
[
=t
it
o
ro
111
F
_>rL

o=

)
©
o

o =

=

i

o

ok _9_
.—1

jr
4o
ot
§2
rl

re
-4
=
mE

I—o]

-

B
>
N

o

32,
rr
:

Skt

[1] J.M. Lopez—Higuera, ‘Handbook of Optical Fiber Sensing
Technology,’ John Willey and Sons, Ltd (2002)

[2] Jeong—Min Seo, Sang—Hoon Kim, I-Bum Kwon, Jung—Ju
Lee, and Dong—Jin Yoon, “Intensity modulated multiplexing
of fiber Bragg grating sensors,” Smart Materials and
Structures, Vol. 14, No. 1, pp. 177182 (2005)

[3] Ki-Sun Choi, Yong—Hak Huh, I-Bum Kwon and Dong—dJin
Yoon, “A tip deflection calculation method for a wind
turbine blade using temperature compensated FBG
sensors,” Smart Materials and Structures Volume 21
Number 2, doi:10.1088/0964—1726/21/2/025008 (2012)

[4] S—H. Kim, J. J. Lee, and |. B. Kwon, “Structural Monitoring
of Bending Beam Using Brillouin Distributed Optical Fiber
Sensors,” Smart materials and Structures, Vol. 11, No. 3, pp
396-403 (2002)

[5] II-Bum Kwon, Dong Jin Yoon, Jung Ju Lee, Sang Hun
Kim, “Physical Quantity Measuring Method Using Brillouin
Optical Fiber Sensor,” US Patent, US7,227,123 B2, China,
Japan, Europ, Jun 5 (2007)

[6] I-B. Kwon etc, “optic fiber distributed temperature sensor
system with self—correction function and temperature
measuring method using thereof,” Domestic Patent and
PCT applied (2013)

[7] Dusun Hwang, Dong—Jin Yoon, I-Bum Kwon, Dae—Cheol
Seo, and Youngjoo Chung, "Novel auto—correction method
in a fiber—optic distributed—temperature sensor using
reflected anti—Stokes Raman scattering," Optics Express,
Vol. 18, No. 10, pp.9747-9754 (2010)

+ 200351 38 - 3Ky
- SRS QFHENIE AoiH
+ 1997 3% — 20034 28
SHEFIBIITY QFHENE MoiH
- 19001 92 — 19971 2%
KAST, 889533t ZaleiAt
+ 19894 28 — 109214 8%
ERMRIRBITH, PR, o
+ 108721 38 - 1980 22
KAIST, 7|33t ZHAAL
+ 19834 38 — 10874 2%
siasiareln 257 HEsm, B3t

173812 getJlE 35





