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100 K2 , ps Table 1 Hfective wavelengths of the pyrometer (4 m)
ADS820, 108Q ,
1 2 3 4 5 6
’ ’ ! 1 0572 0574 0575 0579 0574 0 563
2 0597 0595 0598 0607 0592 0590
23 3 062 0627 0628 0637 0623 0614
4 0.655 0656 0658 0674 0654 0 648
5 0692 0704 0702 0712 0698 0 682
3 (L F198) 6 0751 0747 0748 0776 0748 0735
(ADC) / 48 7 0804 0823 0827 080 082 0804
8 0905 0904 0923 0964 0914 00919
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Table 2 Fixed-point calibration outputs(mV)
1 2 3 4 5 6
1 9563 10198 90.54 104 68 99 44 94 60
2 108 56 128 31 103 51 135 26 129 74 116 58 ’
3 190 84 214 29 199.15 224 14 217.53 183 74 koo \ ¥ ’
4 233 65 227.26 245 82 27087 263 66 200. 57
5 481 33 465 44 4590 12 471 64 445 01 496 74
6 383 47 37569 357.78 386 26 393 94 415 16 )
7 356. 86 340.86 336 41 365 10 320. 73 354 76
8 310. 06 298 56 333 97 337.54 306 67 295 74 6 8 ,
(11) ,
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Development of Multi- Target Multi-Spectral High-Speed Pyrometer

XIAO Peng, DAl Jingmin, WAN G Qing-wei
Department of Automation Measurement and Control , Harbin Institute of Technology , Harbin 150001, China

Abgract The plume temperature of a solid propellant rocket engine (SPRE) is afundamental parameter in denoting combustion
status. It is necessary to measure the temperature aong both the axis and the radius of the engine. In order to measure the plume
temperature distribution of a solid propellant rocket engine, the multi- spectral thermometry has been approved. Previoudy the
pyrometer was developed in the Harbin Institute of Technology of Chinain 1999, which completed the measurement of SPRE
plume temperature and its distribution with multi- spectral techniquein aerospace model development for thefirst time. Following
this experience, a new type of multi-target multi- spectral high-speed pyrometer used in the ground experiments of SPRE plume
temperature measurement was developed. The main features of the instrument include the use of a digpersng prism and a photo-
diode array to cover the entire spectral band of 0. 4 to 1 14 m. The optic fibers are used in order to collect and transmit the ther-
mal radiation fluxes. Theinstrument can measure s multaneoudy the temperature and emissivity of eight spectrafor sx uniform-
ly distributed points on the target surface, which are well defined by the hole on the field stop lens. A specially desgned S H
(Sample/ Hold) circuit , with 48 sample and hold units that were triggered with a signal , measures the multi- spectral and multi-
target outputs. It can sample 48 signals with aless than 10ns time difference which is most important for the temperature calcu-
lation.

Keywords Solid propellant rocket engine; Plume temperature; Multi- spectral thermometry; Emissvity; High temperature
measurement

(Received Jun. 6, 2007 ; accepted Sep. 8, 2007)



