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Abstract: Based on the detailed chemical reaction mechanism, the flow and radiation of
the plume were studied by the method of computational fluid dynamics (CFD) + line-by-line
integration and light of sight method. The effects of different chemical reaction mechanisms
on flow and radiation were compared and analyzed. The validity of the model was verified by
optical measurement data. On this basis, the influence of rocket exit parameters on plume
flow and radiation was analyzed in detail. The results showed that: the temperature of the
nozzle exit had little effect on the structure of the flow field, but had a significant effect on

the afterburning; the increase of pressure at the nozzle exit had an effect on the wave struc-

Y5 B #A :2019-03-03

EE B MR (1987 —) L i G T AR 11, 6 B S I SR 3 5 3 S S P BT 5

SRR WA RV BEE % KE RSN 02 8O0 B 30 2% 56 4T i m L. #2830 0y 2 4, 2019, 34 (11) ; 2448~
2457. BAO Xingdong, YU Xilong, MAO Hongxia,et al. Influence of rocket engine exit parameters on flow and radiation

characteristics of exhaust plume[]]. Journal of Aerospace Power,2019,34(11) :2448-2457,



5119

BLMEAR A - R R S AL 12 B0 IS I 3l B B 6 1) 52 ) 2449

ture of the Maher disk, but had little effect on the afterburning; the infrared radiation inten-

sity of the plume increased with the increase of the temperature and pressure of the nozzle

exit, and the infrared radiation intensity was positively related to the thrust of the engine.
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Table 1 H,-CO-HCI chemical reaction mechanism
ki=A, Tk e E/KT ki=A, Tk e E/RT
v E./ FEN E./
A e G kmob . (J/kmol)
H+0,=0H+0 1.70X10" 0 199910 CO+0,=0+CO, 9.20X10"  —0.60 0
H, +O=H-+O0OH 1.17X10° 1. 30 15171 CO+O+M=CO,+M 6.00X10"% —1.25 0
OH+H,=H+H,0 4.00X10"  —0.50 0 HCl+H=H, +Cl 1.60X 10"  —2.00 0
OH+OH=0+H,0O 3.61X10"  —0.72 0 H-+ClL, =HCI+Cl 6.20X10"  —0.60 0
H+H+M=H,+M 7.50X10° 0 0 HCl+OH=H,0O+Cl 1. 89107 0 — 7481
H+OH+M=H,0O+M 1.40Xx10" 0 4489 HCl+0O=0H+Cl 1. 25X 10" 0 0
H+0O+M=0H+M 1.40X 10" 0 4489 Cl+Cl+M=Cl, +M 2.00X 10" 0 0
O+0+M=0,+M 6. 00X 10° 1. 30 0 H+Cl+-M=HCI+M = 4.00X10" 0 0
CO+OH=H++CO, 1.00X10"  —1.00 0
x2 EBERmSHEMSTETIR
Table 2 Rocket plume parameters for calculated cases
Lo
ZH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
WE/K 1763 1863 1963 2063 2163 1963 1963 1963 19631963 1827 1895 1963 2031 2099

JE5# /kPa 288 288 288 288 288 268 278

i/

288 298 308 268 278 288 298 308

0.540 0.511 0.480 0.444 0.440 0.452 0.468 0.480 0.502 0.519 0.480 0.480 0.480 0.480 0.480

(kg/s)
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Fig. 18 Spectral radiation intensity under

different conditions
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Fig. 19 Radiation intensity versus thrust in typical

wavebands under different conditions
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