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RESEARCH ON THE DATA PROCESSING METHOD
OF SOLID PROPELLANT ROCKET ENGINE
PLUME TEMPERATURE "

SUN Xiao-Gang DAI Jing-Min WANG Xue-Feng CHU Zai-Xiang
(Dept. of Automation Measurement & Control, Harbin Institute of Technology, Harbin, Heilongjiang 150001, China)

Abstract Considering the characteristics of the plume temperature measurement of solid propellant rocket engine, a new
emissivity assumption was presented. Based on the assumption, a new data processing method of the multiwavelength py-
rometer was introduced. By processing the measured data of the multiwavelength pyrometer at two different time, the true
temperatures and spectral emissivities at two different time can be simultaneously calculated. The experimental results show
that the temperature differences between the calculated values and the theoretical ones provided by the rocket engine desig-
ner are within +20K. The above-mentioned method is a practical data processing method of solid propellant rocket engine
plume temperature.
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Fig.1 The positions of the pyrometer and the en-

gine
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Table 1 The effective wavelengths of the pyrometer
and the outputs at the reference temperature
1 2 3 4 5 6 7 8
A/um (.574 0.592 0.623 0.654 0.698 0.748 0.826 0.914
Via/myv 39.4 139.7 117.5 363.7 345.0 493.9 320.7 406.7

+£2 LRIE
Table 2 The practical data
V./mv
ME: 1 2 3 4 5 6 1 8
1 46.3 254.1 165.3 481.5 367.8 495.0 273.7 323.5
2 46.3 254.1 170.2 476.6 372.7 500.0 278.6 328.4
3 46.3 244.2 165.3 471.6 362.8 495.0 268.7 323.5
4 46.3 249.1 170.2 481.5 372.7 509.9 283.6 333.4
5 46.3 249.1 160.3 471.6 362.8 490.1 268.7 318.5
6 46.3 244.2 160.3 461.7 352.9 480.2 253.9 303.7
7 41.3 234.3 155.4 456.8 343.0 465.3 248.9 293.8
8 46.3 244.2 160.3 461.7 352.9 475.2 253.9 298.7
9 41.3 239.2 155.4 461.7 343.0 470.3 253.9 303.7
10 41.3 239.2 155.4 456.8 343.0 470.3 248.9 298.7
11 41.3 234.3 155.4 451.8 333.1 460.4 239.0 293.8
12 41.3 239.2 155.4 456.8 343.0 470.3 248.9 298.7
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Table 3 The experimental results

MEBX¥ T/K £ &2 &3 €4 &s £ &7 £
2504.1 0.409 0.649 0.520 0.506 0.425 0.416 0.375 0.369

2506.8 0.409 0.649 0.523 0.505 0.426 0.417 0.377 0.370
.2498.4 0.416 0.634 0.529 0.504 0.427 0.425 0.376 0.377
2505.0 0.416 0.636 0.532 0.507 0.429 0.427 0.381 0.380
2499.9 0.409 0.647 0.517 0.504 0.424 0.416 0.374 0.367
2493.3 0.409 0.644 0.517 0.502 0.422 0.414 0.370 0.364
2482.3 0.408 0.629 0.523 0.501 0.422 0.419 0.369 0.367
2490.1 0.416 0.634 0.526 0.502 0.424 0.421 0.371 0.369

L= RS - . T - N VS I R

2485.3 0.408 0.631 0.523 0.502 0.422 0.420 0.371 0.371
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2483.8 0.408 0.631 0.523 0.501 0.422 0.420 0.369 0.369

—
—

2481.3 0.403 0.640 0.515 0.501 0.417 0.411 0.365 0.361

—
[

2485.8 0.403 0.643 0.515 0.502 0.419 0.412 0.368 0.362
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