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An Ammonium Dinitramide Combustion Model with Coupled
Condensed-Gas Phase Kinetics Mechanism

DUAN Yi, LIU Yu
(College of Astronautics, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract : A numerical calculation model with coupled condensed-gas phase kinetics mechaniam was developed to study the physi-

cal and chemical processes mvolved in ADN cambustion and predict the characteristics of combustion wave. The model was based on the

conservation equations of mass, species concentration and energy for both condensed phase and gas phase, and takes into account finte-

rate chemical kinetics and real themmophysical properties. At last, the equation of state for a multicamponent systemn was emploved o

close the equations. A chemical kinetics scheme, containing wtally 34 species, 1 global ADN decamposition reaction in condensed phase

and 165 detailed reactions in gas phase, was established and employed in the model. The gas phase mechanian model was applied w

predict species mole fraction profiles and temperature profiles in ADN gas phase flame at 0.6MPa. The coupled condensed-gas phase

mechanism was emploved to predict ADN monopropellant burning rate and buming surface temperature at pressure range of 0.2 —36

MPa. The agreements between calculation results and experimental data are satsfving. The results indicate that the coupled condensed-

gas phase kinetics mechanism can predict ADN cambustion in reasonable accurately.
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