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Study of liquid rocket engine plume flow field

measurement based on the technology of infrared

Wang Darui, Zhang Nan

(Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract: Fourier infrared spectrometer and thermal imager can be used to measure infrared spectra and
image of conventional liquid rocket plume flow field. The infrared spectral of plume flow field was
detected, the main products of combustion H,O, CO,, and traces of combustion products NO and N,O
were measured. The plume flow field structure was captured by infrared image, the relationship between
the image characteristics and combustion state was set up. The results show that the infrared spectrometer
and infrared thermal imager can accurately measure characteristics of plume flow field combustion
products, the flow field structure and the application of infrared technology for the engine work condition
monitoring provides a new analysis method.
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Fig.1 FTIR structure of classical Michelson interference
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Fig.2 Infrared thermal imager instrument measuring principle
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Fig.3 Bruker SIGIS2 infrared spectrometer
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Fig.4 InfraTec thermal imager
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Fig.5 Infrared measurement test system diagram
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Fig.6 Background infrared single channel spectra before test
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Fig.7 After removing background spectrum
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Fig.8 Calculating absorption coefficient of CO, from HITRAN-Web
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Fig.9 Calculating absorption coefficient of H,O from HITRAN-Web
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Fig.10 Calculating absorption coefficient of O, from HITRAN-Web
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Fig.12 Detected the products of combustion in Plume flow field
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Fig.14 Original plume flow field in the infrared image
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