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Studies on Measurement Accuracy of
the Optical Fiber Thermometer
(Ist Report ; Characteristics of Sapphire Rod Sensor
for Flame Temperature Measurement)

by

Masahiro ISHIDA*, Gui-Feng LUO*,
Hironobu UEKI* and Kiyoshi KUROKAWA*

In order to measure accurately the flame temperature by means of the optical fiber thermometer, the

fundamental sensor characteristics were made clear in the following points by using two kinds of

calibration apparatus with the blackbody furnace and the semiconductor laser light source.

The view

angles of the flat-edge type sensor and the beveled-edge type sensor were very narrow within +10° in

pitch angle while the yaw angle characteristic of the beveled one was within £15°.

The decrement of

radiation intensity due to the sapphire rod sensor and the optical fiber cable, which dominates the

measurement accuracy of the flame temperature, was also calibrated quantitatively by using the

blackbody furnace, and it was so large as 58% in the present beveled-edge sensor.

1, $AM & ‘
EROMRBES ABEEICE L L, »ORELED
Tows e ) B, i, BAETETETEEST
W3, BT+ —ENVEERHT RS -V YO
Bz BT, REEN DN RBE D OBREEE &
DOFEBENPTLEINTWS, DilsVic &> THHEs R
BERZERBERSEROXT 7 4 v—EEE (Optical
Fiber Thermometer : OFT) ZERWHBEH T, HH
RARELEL, /A XD B EHET, Bk
bENTWB I EPRES NI, T4 —EVHEED
BREEY A RE R EENE T 258 18D TRWIEE
HDRERINDS D, BRERBRREF O ¥—
OEEHETATRN I EVE - BE? WL > TRE

R 6 5 4 A28 H ZH

i, LiedSoT, EHLRY 7 74 YRETEES
N4 v T —m o5 OFT VT,
PREEK K0 S DIER T RV — 2 EEHHIL, BREEX
RBEOBEBEL wbhw2 2akic L VHEEL L.
KEBEE S AT A ZTA P34 P v H—, K
Ty AN—=r—=TNBLUKT 7 4 N —RER R
SRR E N, 2y —OHENREES L UV
Y — 2RI OMRBEICE D FESHBE LOERE L
ME: LTHEshT.

ARG T, FRAKERY VY —OBERAREE
WITBEEBIT, KT 7 A N—BEF L 2ERE
KEBEF R EERT 5720, RIEESFELR S R
BEL—PREEHC T, 22ROk L 2

* R R T AT2FRE (Department of Mechanical Systems Engineering)



130 AHEIER - B, EiE - RS - BIERE

DTN, V774 Y VI —BIUNT 74 /38—
7 — 7 VORI I E AR B BRI L e,

2. FHAIC AT LB L UEER 2 —TR
2. 1 BRESRIYRATA

Fig. LZX7 7 A N—REFFS AT L RRT, BY
AT hiE, BHIIVE—ZR LYY —, HEH20m
DHT 7 AN —TNVBIPLF RV T 74
IN—BEEE (Accufiber #EIE 7 1100) 5K 5. Bt
BHRNVT —KEEINTT A VL TV —0D5%
W2 TR ENHEEARY PVOEHN T AV
F—l, 2EKDNKT 74 N=Fr =T ViZEhZThi3F
THT 7 A N—RBEHNEEEh, bRkREThZIX
WEHT22Eaksh, PLERORZZNET 4V
Y=L TCT7x b4 A — Ptk TEHF AN
FERAPKRHEND, F¥ YAV ARPLERL
950nm # & U800nm DRIMED 2 f R %, £/-5F ¥ ~
3V B 12700nm 3 X U'600nm OHEEHRD 2 gRICD

Half Mirror  Filter Multiplier
Optical Fiber Cable 4 Output

Input A 950nm

- L
800nm
Photo

Collimator Lens

Input B 700am

Sensor

600nm
Model 100

Fig. 1 Optical Fiber Thermometer System.
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Fig. 2 Characteristics of Band Pass Filters.
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Fig. 4 Sensor Configuration.
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Fig. 5 Sensor Surface Roughness Condition.
(a) Finishing surface by 13um sandpaper
(b) Finished surface by 1um diamond paste
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Fig. 6 Temperature Calibration System.
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Fig. 7 Section of Blackbody Furnace.
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Fig. 8 Operational Characteristics of Blackbody
Furnace.
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Fig. 9 Sensor View Angle Characteristics by the
Point Laser Source.
(a) Flat-edge sensor (Pitch angle)
(b) Beveled-edge sensor (Pitch angle)
(b) Beveled-edge sensor (Yaw angle)
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Fig. 10 Sensor View Angle Characteristics by the
Blackbody Furnace. '
(a) Flat-edge sensor (Pitch angle)
(b) Beveled-edge sensor (Pitch angle)
(b) Beveled-edge sensor (Yaw angle)
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Fig. 11 Decrement of Radiation Energy Received
by Sensors.
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Fig. 12 Relation between OFT-output and Radia-
tion Intensity.
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