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Research for the Simulation of Plume Spectrum Experiment
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Abstract: According to the demand of plume spectral diagnosic for liquid propellant rocket engines, a radiative transpoit theory
for hish temperature gas is developed. The resul of simulation for several main atoms of the engine materials i the plume is presented
Different spectrums under different gratings are also compared and discussed
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Tab. 1 Data of spectrum
(nm) (x 109 (K) (/cm)
Fe 371. 9 0 163 11 21. 955 3000 26875
Mn 403. 18 0 037 12 6.011 3000 50081
Cr 425. 44 0 315 9 7. 654 3000 23499
Ni 352 45 1 5 26. 354 3000 28569
Al 394. 40 0 493 2 5. 7908 3000 25348
Cu 402 26 . 190 4 2.0348 3000 55388
2 Fe (M= 373.49m1m, Ap= 373. 7lnm) , ,
2 (a) 373. 49nm , 2 (b) 373. 71nm ; 2 (c)
, : 330mm~ 440nm ( 4), 2 (d) 2 (c)

* a= In2(ba/b) , ba, be Doppler  Lorentz , Doppler Lorentz
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Fig. 2 Example of simulation calculation
300g/ mm, OMA 58. 2nm, : 0. 113nn/ pixel
3 370nm  428.2nm 3 (a) : 1 (Fe) :
0.0273 (Cr) : 0.121 (Ni) : 0.5 (Cu) : 0.0215 (Mn) : 0.1 (Al); 3 (b) :
(Fe) : 0.273 (Cr) : 0.121 (Ni) : 0.5 (Cu) : 0.0215 (Mn) : 0.5 (Al) 4 150g/ mm
s 330~ 440nm, 5  600g/ mm 380nm~ 4. Inm
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Fig. 3 Calculated atomic spectrum for 300g/ mm grahing
3~ 5, 150g/ mm , , ; 600¢g/
mm R ; 300g/ mm s a
=10, by, = 0.2m s , 150g/mm
a by , ,
3 (a) 3 (b), ,
Lorentz , s a= 1.0
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Fig. 4 Calculated atomic spectrum for 150g/ mm grahing
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Fig 5 Calculated atomic spectrum for 600g/ mm grahing
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