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Research on the optimal band and temperature measurement
accuracy of temperature measurement method
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Abstract : The current artillery chamber temperature test has problems such as high testing difficulty ,low accuracy and
harsh conditions. In this paper,a fire chamber temperature measuring system based on colorimetric temperature meas-
urement is designed to solve above problems. It is proved that the selection of wavelength and calibration error are two
important factors affecting the accuracy of colorimetric thermometry. By analyzing the sensitivity relationship between
wavelength and acquisition voltage , the optimal band is 0. 960 um and 1. 000 wm, which improves the accuracy of col-
orimetric thermometry. And the least square method and genetic algorithm( GA ) are used to fit the experimental data so
as to test and verify the system. The results show that choosing the optimal wavelength can improve the accuracy of
temperature measurement. Compared with the least square method, the accuracy of genetic algorithm is significantly
improved ,and the overall measurement error is less than 4 %o.

Keywords : chamber temperature; colorimetric temperature measurement; optimal wavelength; genetic algorithm;

data fitting

1 35 7 F 2R B . SRS i R b, K2 AR B R

FRI O T2 I T VAR 2SR )7 AR R ol e T AR A0 ] (AR , HAT I 25 A
(PO 1 7 9 AR IR A OB A SRR I R IR A A R R . B
MU R S B A, LR BB BB A 0 SRR T RO 1 R, LA IR U T 3 49

PEF T BUEAL(1996 - ), 55 W EEFEAE  WFFE 07 10 o A I 5 8 B . E-mail : 12742166787 @ qq. com
BIEE B (1972 - ), 2o, Hoefz A b A 0, 0507 1) sl A5 B2 . E-mail : Znllxe@ 163. com
5 %5 H #7:2023-03-08 ; 1&1T H #7 :2023-04-12



1872 Bt 5 4 sk

LEREE

Fig ) 1z e b 2 e s i R
W A F G, P8 o A E B AL B4 3
SR & S R AR o (HAR PR AR A AT T, R )
IREIHAER A £ AP RRAR IE I CCD iy il 455
T TGRS R G (B R R K
RGERIER A, e R " B B
DORG B, o 532 & SR /N U A T fig
SR AERE L, BRI AT R AR K 2 AR 7™ o o i 25
URZM B I DA B A B AR . (R XS
T BB, H AT PO FE R 42 5 e dE
AR A B AR 2 A 38 1 B, A B R B
ERTBL.

B T R S 0 0 A Y ) A, AR S
143 HT OB R IR ER BT 38 F L e D I 26 1
B B v Uy 125, [A) I 45 8 52 B 7 PP A AR
D7 1k BeAR 223 M55, SEEN JCHL R PN TR BE R
2 tkeliREE

R A B e R A S e 3, SR 2R S T Y
kY R, KK A 560 m 8 &8 5
MOy, D) IRFRN:

(A, DC,

M, D = T (1)

o, €, =3.742 x 107°W « m® s — 5 B 8
C, =1.4388 x10 *m « K W45 — ot 4. H4ER
AR
e()A,DC,
A e 2)
2L P AN L AR R DB A T o A
JERAG RS, RN
Vi =a,MCx,, D (3)
V, = a,M(p,, T (4)
A, a0, HMXRFE BB E ., LA
mmwaﬁﬁ%WEW4MEﬁﬁ(itﬁz=l>
14468 S5 T %6 B D B 2 0 0 R TR B o AR 8 3
(2) ~ (4) AT LATF 5]

EzﬂﬁwglmHL,HQ] (5)

M), D =

Vo oy G\, A, AT
a 1 1
AK = 2L — _ 4
M @’ 2( X )\1) H
vV Coan~
— = K— 71) n 6
v =K (1) e F) (6)

b BRI E G B 90 E BUE, K E8BIE
18, 15 1 B O R BOMB N AR & A 5%, m LA
i R RO IR R A TR ETR R, AR
P A7 (6) IS PG i, A4 Y Hi s gl vl A e
PIAHRIL R
3 RMLKBERIEE

TE L EETE o, i T B e il

( V)
#m%ﬁ&ﬁ%&%ﬁ%E%ﬁﬁ%(;?}U=
( ™
D I AT o e g s R
(), D

Ak B PRI R RS2 BRI o AESC Pt A
B i A5 A R AN S HIAE BT A
AOREPE 2 FLRERE A e A5 R AR . AR — 0 4
IR ARG BE, AT 45 1 A K B G L
3.1 KMGRE A FR B AT

AR N HGES BT, KRR T RN -

SpCl, + D = oyRT (7)

APHRRIE T SREUES) P B S
SRAATRRBE R 15 203 A A BUEHUR 1, 5 KT
FOPH o 5 KR o RISV K0 R A bR
B HER IS HL, A matlab BRPFHLIDAG 3
KRR AR ] 19224 T-e 2B 1 Frs.

2500

M
£ 2000 1

1500 L L L L L
0.5 1.0 1.5 2.0 2.5 3.0

T/ms
P REGIRIREE T-e ik

Fig. 1 T-t curve of gunpowder gas temperature
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Fig. 2 Planck curve at 600 ~3000 K temperature
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Fig. 3 Curve of wavelength vs. sensitivity of photosensitivity
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Fig. 4 Relation curve between voltage ratio and temperature
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Fig. 5 System structure diagram
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Fig. 6 Optical system structure
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Fig. 7 Photoelectric conversion and differential amplifier circuit
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Tab. 2 Experimental measurement results
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Fig. 10 Fitting curve of genetic algorithm
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Tab. 3 Comparison of the results of the two methods
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