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Fig.1 Three types of spectral line function
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Table 2 Comparison of potassium atomic emission spectrum between experimental and simulated results

760~780 nm P 5% I3 — 1k 1 £

769.9 nm 1 766.5 nm 1) AL 35 J& 11

A S B G A AL 2 SRR AY S5 K i G AL G2 SRR AL
1.7%10™* mol/L 13.246 6 12.927 0 13.042 1 0.546 5 0.5419 0.546 2
WR21% - 2.4 1.5 - 0.840 0.055
5.5%1072 mol/L 15.684 8 10.133 1 15.547 5 0.751 4 0.529 7 0.745 1
1R 2 /% - 35.40 0.88 - 29.50 0.84
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Numerical and experimental investigations of metal
emission spectrum in liquid rocket engine plume

SU Tong, LEI Qingchun, FAN Wei

(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The plume of liquid rocket engine contains abundant spectrum information, which can be used
to infer the operating and fault conditions of the engine. A high—accuracy numerical method has been established
in this paper for the simulations of metal emission spectrum in the plume of liquid rocket engine. The method was
based on the line—by—line (LBL) spectrum simulating scheme, and considered the effects of the medium optical
thickness. Based on the method, the emission spectrums of iron, nickel, and potassium in the plume were simu-
lated when engine failures occurred. The results agreed well with those obtained by the NASA plume simulation
code. Besides, experimental verifications of emission spectra of iron and potassium were performed on CH,/O,
and C,H,/0, flames. Results show that the differences of spectrum area and characteristic spectrum peak intensity
between simulated and experimental data were below to 2.5%. Last, the capability and limit of optical thin and
thick models were evaluated.

Key words: Liquid rocket engine; Atomic emission spectra; Numerical simulation; Optical thickness;

Line-by-line
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