Vol.52  No.11
Nov. 2023

kA%

THERMAL POWER GENERATION

;52 F1H
2023 4F 11 H

DOI:10.19666/j.r1fd.202302022

£ T 49 B 10 558 60 B 18 4 0] R B

wEFL, HER?, BESEL BlNg? & 2 A

(1.9 % 3 TAF R I2 A RN &) Eob 4P A S M B R TAM L P, Bd & 710054;
2. 4658 2N ol AR FAEN ), A £ 730100)
K] E] KA Tk R B T AL FH I E AR R N e Re AtIeR R, AR B i TR AT

MR TG e 4T P AT e Kk, miXE R A B L T A 5440 A ARS8 X
A, 8L 5| N T R 4F R4 69 DRESOR ik kA 2 R A1) = 12 N3R5 445 or A2, M4BT
it H AR A AN B P oA R B R R A B ® AR AT A B, LI T IR A ke St
P A SN BE oy 5 A T KA B0 Rk, RS R IRIRGE T A L R AR 52 5H1E 8 BUE BE R R
BT A, AR AR E Tkl B8 @A B RN 7 kR A,

[ # @] T E; B, 24, Ba, 244 F%

[SIAANXER] ke F, HER, 4%, % L TRHRMAL RS KM E B[] &AL E, 2023, 52(11):
180-185. ZHANG Xiangyu, DU Jianmin, DU Zhihua, et al. Experimental research on monitoring the wall temperature distribution
by radiation image processing[J]. Thermal Power Generation, 2023, 52(11): 180-185.

Experimental research on monitoring the wall temperature distribution by
radiation image processing
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Abstract: Combustion monitoring in large industrial furnace can be simplified to a radiation heat transfer problem
within the enclosed cavity system, and precise quantification of its boundary radiation characteristic is the basis to
carry out follow-up studyon the radiation inverse problem, but the coupled problem of wall radiation and media
radiation need to be solved. A Monte Carlo priciple was involved to solve the radiation heat transfer equation in the
enclosed cavity, and to decouple the shares of wall radiation and media radiation in the boundary detection
information. The influence of temperature distribution and radiation properties on the share of wall radiation were
discussed, at last the experiment verifies the feasibility of using the radiation information of boundary detection to
retrieve the wall source term. This study will provide a reference to the exploration of physical field detection
method of wall surface in industrial furnace.

Key words: industrial furnace; combustion detection; radiation; wall; Monte Carlo

bR v fa AL Ay P 2 i A 2R N )
eIk Mg S LATIAR IR 52 PR A 8], SR AR 22
PN S T RN 0 2505 s R A A 22 TR I F L i) A%
BARFAL, T MRS T SR SR P 0 E R 7E
O S ) LA 7 3 R P 30 S AR PR S SR A
OREE R AT 2, JH e X T UL PR SR FRUAR L R
SE AE 75 FE I I A AN 28 AL 0% P BE T AR 4 E 22

I ¥ B #5: 2023-02-21

b DA 2 Y 320 5 A P A e P o s [ A A
DURRAEE R STRRA B — D7 T, e B T A A
FE IR E P SRR A, (B 5 T
AT SRR EE [T ST R R, e BRI S
AL RS RE R AN R R T, TR
HAE 0%, BEmES S5 2 AR ERA SN, KR
fipR 20 7 S PS8 B T S 14 DR A7 A PR o

& W B: EEREAERARSHEHIHE (HNKI22-H34, HNKJ21-HF304)
Supported by: Science and Technology Project of China Huaneng Group Co., Ltd. (HNKJ22-H34, HNKJ21-HF304)
FE—EHZEN: dkms (1984, B, W, BRAGR, BEHFTE TR EHR, zhangxiangyu@tpri.com.cn.



%11 3

sKIAT S5 ST ARG EG AR BE K BE I o0 A1 M I SRR T IT 181

W SN 53 U 7 0 A 7 B 28 s i
H ARG 5 R AR S AH BAR & B e I n) fE, 45
BB AR BN, R BRI FA R
K/, S IAE B G et i o B B & AN AT
ZBE B, AHSCHI 7T R A PR S EUE TSR R A
e e S A A s R SRR, AR AR R
A3 o<l WIE DL, AR5 IR 25 sk 569 K T-BE T
O, g R T KRG S AL 7 AR 2L )
T E R SR AR T R A SRR SR VAR S P S D 1
JE BRI BRI RAE . EAR S0 ] U b, I
R BE T PRV SN A AN SR E R, R B R AR I
SRV BEI, 3X 5 52t ARF I o UoRA 58 AR
FUIG S BERT BE 4R S A2 ), 48 AR KOG B R
B TR SO0 I R R s ] DL 2R L,
SERFAT T RETH R R BT IR B R (R,
K BE TR B2 5 7 (A BB A ol B2 A T IG5 R,

DRIt 5 A2 T S fe B e DA B o BE [T I R
HREFERIRZE, A SCRA—FiEE T Monte Carlo (5
FERVE D) DRESOR V2= fiff il S fife B [ 8 S 3800 7 i
HFREHI A, € BT TR TR . BE R RS 2
TH 't 2 B0 S5 O R 1 2 B0 BE T A S DT R A )
SO, FEIT R T BE TR 40 A1 I D P SE R A 5T
1 tEIRE

KA T A 25 BRI be 2 R AE A8 $ 1A 2 i
RSB R, H AR = A R R R
MFB. B EGAE, i aiRit. i EnE
PN B2 77 V5 350 2 38 T A M 2 A ) B A R R
FECREEPNIED A, HAAWE 1 s, i
BEZELA LR CCD (charge coupled device) 4%
BMLERS B (1) 2 1 77 Tv) 43 % 26 1 3 5 5 ot i I
B, 32 2 (AL S DT RN B [1 % S DT AR 2 TR g
(K1), HArnARER T 6e 18 £ 1 5 Ab A il 21 )
Sk 25 [ Jo3 FHBE T P4 S RE 2K /)

1(O,s) = 1(w,s)+ I(v,s) 1)

XH: 1(0,5) 8 O AL EIPR B s MET7 7] b R4
SFSEEE, WI(m? Sr); I(w,s)y s BT [l BRI R
S [ BE T AR DR, WIM2 Sr); 1(v,s) N s ML TT
) BB AR B 23 1A ot A AR 52, WI(m? Sr).

AN S 5 2 52 380 BE T B0 T8 B W SORT R
) B2 26 A A, 2 52 1) 2% [B) A Jo A IR AR S g, —
F M HA G AR SCE A 2T Monte Carlo /) DRESOR
VR AR SR A 120 5 Ak B T 8 Sk 0 2 ] A Jo 4 53 1)

http://rlfd.cbpt.cnki.net

kAR, W), K(3).

CCDE A% L & R O W50 5

1 HAZERITERE
Fig.1 Calculation model of enclosed cavity
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Fig.2 Influence of temperature on wall radiation share
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Fig.3 Influence of extinction coefficient on wall
radiation share
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Fig.5 Influence of extinction coefficient on wall
temperature inversion
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Fig.6 Temperature inversion results at low wall
temperature
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