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Numerical Investigation on Spray Combustion and Conjugate Heat
Transfer of MMH/N,O, in Space Engine
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(1. Shanghai Institute of Space Propulsion, Shanghai 201112, China; 2. Shanghai Engineering Research Center of Space
Engine, Shanghai 201112, China; 3. Academy of Aerospace Propulsion Technology, Xi’an 710100, China)

Abstract: In order to investigate the complex characteristics of spray combustion and conjugate heat transfer proc-
esses in bipropellant thrusters, a chemical kinetic model of MMH/N,O, (methylhydrazine/dinitrogen tetroxide)
suitable for three-dimensional simulation was first proposed by appropriately simplifying the existing detailed com-
bustion reaction mechanism. The accuracy of the proposed reaction mechanism was validated under different condi-
tions. A numerical study was then carried out using the VOF (volume of fluid) model to investigate the transient
injection and spray processes of MMH/N,0O, through a single injection unit in a space engine. The instantaneous
formation and evolution processes of the fan-shaped liquid film formed by the impinging jets were analyzed em-
phatically. The initial distributions of liquid propellant droplets were calculated on the basis of obtained spray char-

acteristic statistics. A numerical study of spray combustion and conjugate heat transfer processes of MMH/N,O,
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within a space engine was carried out using a combination of the proposed chemical reaction mechanism and the

partially stirred reactor combustion model. The results indicate that the spray combustion and conjugate heat trans-

fer processes within the space engine are crucial for the formation and development of the liquid film, which pri-

marily appears in the combustion chamber to protect the engine wall from erosion.

Keywords: thruster for attitude and orbit control; liquid propellant; spray combustion; turbulent combustion

modeling; gas-liquid two-phase flow
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Tab.2 Validation of critical parameter calculation results
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Fig.12 Temperature distributions in chamber and nozzle
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