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Study on Supplement Combustion of Nozzle Expansion
Section with Annular Air Inlet

ZHANG Qi, CHEN Lei, WANG Ge, ZHAO Mingyang, ZHANG Ying

(College of Architecture and Aerospace Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract; The combustion of Solid propellant is lean oxygen combustion, and the gas contains a large
number of combustible components. In order to use this part of energy, the air is added in the nozzle
expansion section to supplement the combustion. Based on the Fluent platform, the numerical simulation of
the combustion was carried out by using the component transport model and the Finite — Rate/Eddy —
Dissipation model. The effects of air injection rate, incident angle and incident position on the thrust gain
are studied. With the increase of air injection amount, the thrust increased. The thrust increases first and
then decreases with the increase of the incident angle. In a certain range, the air incident position has
little effect on the thrust gain.

Key words :solid rocket motor; nozzle; supplemental combustion; thrust; numerical simulation
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