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A New Application of Optical Fiber Communication in the
Noncontact Temperature Measurement

YIN Ji-ying, YAN Wei
(College of Mechano-electronic Engineering, North China Univ. of Tech. ,Beijng,100041,China)

Abstract : In allusion to the difficulty to use the existent pyrometer in the high temperature and vacuum, this paper
present a qualitative analysis and a quantitative analysis for the radiation energy transfer in the optical fiber. And
based on the results of the above analysises,the modal and the formula of total coefficient about energy transfer by op-
tical fiber and temperature measurement are also established. Finally,the designing and calculating example of this ra-

diator is given and the feasibility of this measure is proved. The function of the existent pyrometer is extended.

Key words: rapid thermal processing( RTP) ;infrared pyrometer;optical fiber

1 51 &

FEEFFE AR B IR R G A WA A —
iR RV RS I (A P S BE B A A 1 5 59 — P )
FYGET B BE SR, B R IR R .
H S —FIB AT IR L 5 R B, AT 55
TAE R AR /N2 )AL | L R i RS
EHIFEHRES . BT AL ek M BA 4
SN AR b 380 45 B85 B3 LA, 7 SR AN
ZBr A EA BN AME. £ RTP RGP X
ff 12 T L BE R DL REA T B Bt R Il 2R P A
AR K o AR SORFRIT— Pk B (0 6 S = TR
RIS AL & , FE PR AL B (RTP) R 4L
HR R R R A SEA T AR R A SR B T
2 BEFEHNEREMLTEERSENERTHE
2.1 BEBEHNERE

BPGESTEIE RS EIRE T, BRI I E,

(W/m*) FIBA TS S By, (W/m®) 435 i 5
P AR R BITE AR R, B

Ebzaf“‘:CO(%)“ (1)

R, o W - FHZSFH, HER 5. 67 x
107°W/(m? - K*) ;T N BARMSHREE K C, N E
RAE ST R B HAG N 5. 67W/ (m” - K*)
i
E,, =ec2il)\)Tt) _1 (2)
Ko, JEE—FaSTH &, HAE N 3. 7419 x 107 °W-m®;
¢, N IEEEE, HYE 1. 4388 x10 °m - K,
HAP R HER 5 ) E FOGIERS T E R

TEE B BRE (1950 - ) , 55, T2+, #04% , EEMFR 1
R A Ty AL B W AR SR, LSS AN R G SO i
AR E-mail ; yinshi6917cn@ sina. com;ak926@ 163. com

Y 75 H #A:2007-08-28 ; #&T H #§ :2007-10-09



Bt 5 4a s No.2 2008

BRbriess  Suer LR E R s — R A 159

E=¢E, (3)
i

E, =¢,E,, (4)

R (3) . (4)H, e T &, 537 00 & G MG
BB N T RIEMBNE ., HEEMHE, L6
R S R D R T PR A S ) B e R, TURAY
T B A AR A B O B A S D, B R R R Ot
ERRS N E, RAEB AR, ST 55 Y AR .
2.2 XAEMARNEEIIH

AR IR R G — M REFE Ir 2 R B /)
Hbr SR B C A0 T 148 SR FE . B 1 45 Tk
R R GRS BT 454 .

LmIE

| . 1\
|/ = V

KBS RGBS E

B OGR4

W 1R, R A T B 154
P2 fEEEEZ E, LR HTAEERNE
KREF, MBERER BN TZRER, NERS
Pl 2 T A 1) BE S ON T ZOK B G, WDE S R
i AT ORAE 26 ™ 35 B 10 4 b, R & TR O 0 T W)
B REAE O 0 3R T b R £ S 0 IR SR SR IR
8, A 2 B

B | B -
Jﬁlﬂ(ﬂ{xﬁ%%; RS / : SREPE

B2 Jee e R E RN A

A R GE AT LA B HFESME R =0. 6mm, N
fer=0.5Tmm M ZROCE (RLF R B L LK) , X
L 6pm AP B B IR LI AN R AE 10m P T4
#&, HEUE LR 200 0. 22, e RASE A 6, =12.7°,
HFEERGIMRIEKRT 95% , AMRIEG B 5 TH
R, RSO S RE R, JBET BB 7o

SRS

12.7°

BR#EK 7£__- -t
HED Y wmmnmiied
Bepem | wew/ x4

B3 i BRI AR LR
TERBE BT, T -

L >f tand,, (5)

K, d B EFIN R ER, mm; f 9 BHEE,
mm; 0., A TR, X Tk ZEEE 0, =
12.7°,

B 3w, g B AR AR AT T S, B

D =2f - tanl2.7° (6)

HRIEH BB R AR, T HE o &
Wik BB T R SRR YR w, B

un' =f? (7)

K, ' RN E GBI R B R BRE, mm,

MR R BT TR E LGB B LR
#ME H TR RER SE PR URE BT 7 AR IR 22, i RE
FAE S, TR TBEIES, B

E,w(D/2)*r

2
:;2 = Eoutsz ( 8 )

R, E,, AR ACR IS 1) 26L& 5 RIS 5t
51, W/m’,

#I(6) . (8),15:

R*
rritan’12. 7°
MR AT, @k f 5 7, AfEE, =E,,.
3 RAEHAEEMNEREERSEN
3.1 AgRmF AMERELN

RTP RGE kil i iR TR BE 43 AR X S0, 757
BLSTPNZ p HE IUEL , A g R T 5 B
PRI Sk AT LA S B0 B — D00 Y A S Py PR 2 1) 22 0 B 2R
B, B 4 2510 Z2REORA AR IR T AR B

E,/E, = 9)

O O O | namamn
O O Q\

' FeLE it
O O O

Fl4 2 R A N T IAR
3.2 WERZRAEFE
B TR Eam A S A SR A, A5 5 F I &
AR S5 BB TS YA AR I IR S, WM B ¢ B8 (0 <c
<1),EXN:

E,
—_—m_¢€ ~
¢= Eg T eMw _q "‘ecz/).rm < (10)

MAMEIH BiRZE, ATIE— RS Ty 5 Ty,
P

/ATy 1 ecz/)\ng

/\1; - uz’w
AT ¢ WIYME, TR YIRS AL IE D -

Inc =

(11)



160 ot 5 45

H38 B

g=ce (12)
4 RIFEfl—7E RTP RS HillE 8in RARE
HBEST

MBI18 2L 5 R A% 3% 52 58 =k B 42 10mm, & FR
190 ~ 420mm , 45 4F 3 & 1. 6pum, ] 35 75 B 350 ~
1800°C , Z 43 A1/, — > RS485 iyt it , S5k ¥
A] e PC MLAY RS232 F1 USB % M iy i %4 , TAEFR
BRIRE R -10 ~70C, AEMBEFENER D A
190 ~420mm, ZMBAEFENIEE D = 190mm B,
AR E AR B /NEAE S =0. Smm; #£ D = 420mm
i, AR B AR B /DB A2 S = 1. 3mm, i RTP &
GETAERT, B Ay R R L2 KA W48 SR B R S
800°C 2247, \B4R , MB18 R M P E i /1N, Toi H 4R
TR R, R e SRS B L R R R 5,
TR IR . ) 8in & R L IR A 40 A
Bl 5 i, RGP G EFECE BINE S5k, B 6 4
H T RTP fIEE Al RS R R A

l 30

N L
BIS  8in ff i ik A IR Ao A

MB1SSUHE 1%
B3k /

]

RTPEE‘!:FE;[W

Bl6  RTP FJlHe f I 6L AR e JoU B 1l
TETFHGR SR (A b, e I~ MB18 JIIRAY,
A R AT RILFIRE R £ =0.90, H o —S RN
B HESE R AR EIF DML BIRER Ty, — 5

TR ASGE 2 Y £ 75 vk AT SR Sk X o ) — s
BIRBES Ty, UL Ty 5 Ty Bl (1) HE

B4 c E, G- WNEK 1R,

Ty/K Ty/K c
1474 1457 0.931
1310 1295 0.924
729 725 0.933
878 872 0.927

B e BARECF39%500. 929, l N (12) RIEZ %
MR H )G, BBIH Ty 5 Ty, SR INMEK 2

Fi7R o
F2 Yc=0 29 Wit EHFENEAT, 5Ty
Ty/K Ty/K
1532 1528
709 706
925 919
1430 1426
A A IE R BT R E  LA 24 FIR R GE AT LA
SCERER A B T

5 & #

R FAGEF Fekan AR 4 Ak 3L B0 S B, RAE
JOEAe /IS BG4 B85 T R 7 R e R, B2 T
PRI IR ACRARE TAEPR A Z THMER, R #E
S Wi RE 1A T IR {SOHL AR 0 vk 3 N Y
LHIGE T BRI

%3k

[1] ttitss, Mok, A M]. b B HE At
2006.

[2] m-EE,BED,HR EEHE(M]. LR HE R
H AR ,2005.

(3] RER.HEMGEE[M]. JLFE . BFERKFHRT,
2006.

(4] M3k, HAIE, B4, 5 B FIRRARE R
BBEPERAT]. B3 esiR 5 A ,2003(2)
57 -59.

[5] Khan M A,Allem C,Eagar T W. Noncontact temperature
measurement ; Interpolation techniques [ J]. Rev. Sci. In-
strum,1994 ,62(2) :392 —402.

[6] FE ifh. FRALIMNNRIUEE P HIRZE R AHT[T].
BB B ,2002(10) :30.

[7] Eyal Dassau,Benyamin Grosman,Daniel R Lewin. Model-
ing and temperature control of rapid thermal processing
[J]. Computers and Chemical Engineering, 2006, 30
686 - 697.





