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Abstract Without influencing the normal operation of engines and space activities, the on-orbit observation of the
working state and plume characteristics of the engines is carried out based on the monitoring of ultraviolet radiation
and the spectral characteristics of plumes. From the returned test data, one can see that the on-orbit plume
ultraviolet radiation test has obtained relatively nice observation results and provides a certain reference for the future

research of plume effects and the routine monitoring of plumes.
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Fig. 1 Schematic of ultraviolet measurement of plumes of orbital control engines in Soyuz cargo spacecraft
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Fig. 2 Ultraviolet images of orbital control engines under different time. (a) t=3 s; (b) t=130 s
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Table 1

propellant combination (mole fraction, %)

Components of plume gases under UDMH/NTO
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Table 2 Components of plume gases under MMH/NTO

propellant combination (mole fraction, %)
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Component Value
CO 0.49
N, 31.71
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Fig. 3 Schematic of monitoring unit of plume ultraviolet radiation
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Table 3 Main technical indicators of monitoring

unit of plume ultraviolet radiation
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Parameter Content
Spectral range /nm 270-360
Angle of field of view /(%) 30(1+5%)
Signal-to-noise ratio >50
Mass /kg <4

<10 W(instrument) ,

Power consumption )
<20 W(cooling system)

Volume /(mm X mm X mm) 270X 200X 170
Operating temperature /°C —40-10
Operating time Night
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Fig. 4 Photo taken by visible light camera
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Fig. 6 Relative position of load and engine. (a) Top view; (b) side view
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Fig. 7 Flow chart of boot test of monitoring unit of plume ultraviolet radiation
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Fig. 8 Ultraviolet radiation data taken by monitoring unit of plume ultraviolet radiation
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