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Flame temperature measurement in secondary combustion

chamber based on image processing
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Abstract: In order to measure the temperature field of the flame in the secondary combustion
chamber, a test was conducted on a direct—connect test bed for ducted rocket motor which consisted
of a secondary combustion chamber with a window. A high-speed photography was used to collect
the image data of the flame. Based on colorimetric temperature ~measurement method, temperature
field of secondary combustion chamber is calculated. The result shows this method is reasonable.
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Fig.1 2-D view of the combustion ducted rocket model

I s 9 — 4 T 67 2 A K b R R B HLEY
WiHE— R, ~RAIMREARERILER, ©
R RENFE SN, ZRAMEENEE L
BER, JT LARA BB AR 1 A B U PR M B LA R B AR
T AR s RN B R E; SRR R

HTWEER, REEOREES, MERN
TSRS, AU@fes™EmBRIREREA
FMER 2 K B PSR T SRS

3 EBIE P

RIEEAER, REESLENYRNEL
WETREE S T AR A A9 ¢ R 4 Planck 5 A
xik

E, (T )=e(A,T )E,,

Cl
A [exp(C,/AT )-1 |
RXF, E (T )APEHACEHEE, Win'pm);
E, WEBEKGIEEHRE, Wm-pm); A A
WEK, wm; e(AT ) AWERREER, TRHES
BE, K; C,=3.741832x10°W - pmm?, HEE—E
HEB; C,=1.4388x10°um-K, H5E _HEHEH.

FERRBE XGRS AT OB B KB A (0.380~
0.780pm), LARIBEERE 3000K LA T, C,/ATS>1,
Planck &5 &80 B4 B 5 ERAE

E, (T)=e(AT)CA exp(-G,AT)  (2)

0 5 RE R B 00 B B R O6 M TRl — s R R
Bl TR aEHaE, MRE MM LERT
HHE B ZRMETRE, ROTURSHARE
CCD 7 5 fir B 75 1 P 18 B0 o At e 3 TR

EEEM CCD (B FREHM) REH[MH
BEFEME RCB =EA%H, HE1HHEAR
MBI E e, BMEENAREKORERR,
FERL L, Fi CCD FREUHF Ak 4G B R TE T S 0L
HNEUBREIAMZESFEN ., HHAZE CCD
WEE K HEET, 7E CCD Y61 ma L ok FU 1E AT T 18
AGEEBR=REER, G, B (XIKRNIEES

)4, B

=e(A,T) M

078 _

Ry | r(A)E, (A )dr

~

0.38
0.78

Gk, [ 2(A)E, (A )dA 3)

078 _

b(A)E, (A )dA

0.38

B=t, |

0.38



5 33 % % 6

5 e, % BT RS ARNIMAE JOGRE SN E

59

Heb, by k. kB R, G, BEEENER

Z%; r(A), gA), b(A)HKR, G, BEAE
LN R, Sk, e RS
BB %, B, (A )R IIAERE R T RS
WE, TREK AR X CCD ik B i
LRIATAA R IR LRI, 85

Rk, [m}(A JE, (A VA=K, E, (Ag)

038
078 _

Gk [ g(A E (A JdA=K E,(Ag)| (D

038
078 _

b(A )E, (A )dA=K, E, (Ag)

B=k, |

038
Hp, 1,=0.700um, 1,=0.5461pm, A,=0.4358um
SRR A EEABREESHT, R, G, B
EAEBE N ARIERK; K. Ko Ky WEW
HHBEEMABIER, G, BEEENER
W, ©S5EKA CCD AR, T LLEDL B
BhRE 15 B,

REk—ftk, EBEAIE G, BRRFR
E, ik 2. X @ B

v
ln%+51n%§—+ln%+ln%:

K, &, , &, MR KBERIERK Ay, AT
MR,

St FAMRE R KGR Y, B TR EBRBEHWN
SRR S I S [ R BORL, PR RUEMER K
®, WM (5) FikH

T= ®)

e

G s te . K
lnB +5In A, +In X,

Xt FHE M CCD 284, In(K, /K )2 HE iR FE B
AL LR T LUE o BAKARE R B, BT RLE R Ab
MEIIERBRERBE-GHFRIREATE, B
ARIZEANRE.,

ArRTEME LY EMRE, RAEST
% A PR A K A Y A BT B Y O BE A R S
PRk ELRE, EEPRYEARRE (SK

T=

©)

%), WLABEEFIMELARE,

4 RZEIT

C EREIRBTREAE, BRREREM
T3 S FE T R R AR, AR S X B R R IR
%, XBFETWEW LR MREBR B RE
W, )

T CCD BRI H £ 1 18 2 R 78 %
R, G, BENHEEH#HTEHRRBERMTIHES
B, LR EHAFR, G, BEN EERELE—E
HH 5, XERBBRESIANERE, Hiks
ML L, BELE, H CCD MW 5 RN E
EELEAR @) PHK (=R, G, B) BF,
ALAGEE K REMERE, BRKETFEST
BRIEHRREURBBEEZEMER, 2—
AR B RGNS A S, BT R
EARMEE, TURERBHCNEREY K
BT, BKIRENEm,

P R 5 R K G R R A, B KK SR B
N1, XS AR BE A K AR B SR B, T
SEBR A KGR X e A1, TIIA5 9 b B IR
B5ELEEZ RS REERE,

11

A e _ _ - =
& w=e,/ &, y=T,~T, C=C, | ATh |, $h

i BB, G, R, FitMA, j45M®G, R,

B, #ix (5), & (6) ATLIEH .
2

yzc{;'lnjx &

UTHENSE, HENMETARERT T

B y— Bk, B2 (x=e, /e, , y=Tg-T), 3

(x=¢, l&, , y=Tge-T), & 4 (x=8/\“/£h, y=Tpe=T)

43 5% R PR 8] 43 & H 508 BE B B B IR 2%

£, NEHRTTLEN, mMREEHEN 1, ME

BERE, MRRE 1R, WERERK, %4

KIGIRERER, REMAHFBK, RYRE

WA E, R ES, RAR, BED
SFRITEBRINRERER/D,




60 KOO

2007 4 12 A

6001

——1700K
- - - 2000K .-
.

400

200

o

y/K

-200|

400

600l . . . . .. ..,
0.5 0.7 0.9 L1 L3 L5

P
B2 XM G, BSrEHEIERENREIRE L

Fig.2 Error curve of temperature calculated by G and B
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Fig.3 Error curve of temperature calculated by R and G
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Fig.4 Error curve of temperature calculated by B and R
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Fig.8 Curve of average temperature
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