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Study on thermal control of HAN-based green
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Abstract:In order to ensure HAN-based green monopropellant thruster working properly ,high efficien-
cy thermal design should be implemented that can maintain the temperature of catalyst bed above 200 °C,
which is higher in comparison with traditional monopropellant thruster. Taking the thruster as the research
object,based on the thermal design,the finite element model of the thruster was built,and then the simu-
lation using IDEAS/TMG was performed. In addition,vacuum thermal test was carried out, meanwhile the
temperature of some important positions were obtained. It shows that except the temperature of the back
part of front catalyst bed , temperature error of other monitoring points between thermal simulation and test
are within 4 °C ,so the simulation results can agree well with test temperature data, the finite element mod-
el can be used in temperature prediction on orbit. The front catalyst bed of HAN-based green monopro-
pellant thruster was equipped with a new type of wire heater and then covered with stainless steel foils,
joined by hollowed bracket,which can meet the upper and lower limit temperature requirements.
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Fig.1 Structure profile of the HAN-based green

monopropellant Thruster
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Fig. 3 The thermal scheme of the HAN-based green

monopropellant thruster
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Fig. 4 The geometry model of HAN-based green

monopropellant thruster
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Fig. 5 Temperature contour plot after the heater working

(the power of heater is 8 W)
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in the vacuum test
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HAN-based green monopropellant thruster

(low temperature case)
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