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Application of New Type Heaters in the Green Monopropellant Thruster
of Launch Vehicle
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Abstract: The green monopropellant thruster of launch vehicle needs to be preheated to over 120 °C to start
normally. In order to reduce the heating power consumption of the thruster, the research on new type heaters with high
efficiency 1s carried out. According to the working characteristics of heaters, two types of heaters, 1.e., arc type and
pipe type, are proposed, the shells of which are both made of high temperature alloys. The combined approach of
numerical simulation and high altitude thermal test is carried out on the thrust to comparatively analyze and examine the
two types of heaters. The results show that both heaters pass the thermal test examination. Besides, under the same
conditions, the heating effect of the arc heater is better. It can reduce the heating power and shorten the heating time,
and has become one of used schemes for launch vehicle.
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Fig.1 5 N thruster with heater for satellite
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Fig.3 Catalyst heater for the ADN HPGP thruster of

THERMOCOAX
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Fig.5 Two types of heaters
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Fig.6 Two types of heaters installed on thruster
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Fig.7 Contours of the steady temperature field in the

catalyst chamber
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Fig.8 Contours of the temperature field of the thrust after

heating for 1 800 s
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Fig.9 Temperature contours in the catalyst chamber after

transient heating
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Fig.10 Temperature measuring point of the thrust
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Fig.11 Simulation curves of the temperature measuring

point during 3 600 s heating

R 1 M50 °CHmBE 120 °C 9 inFA B 8 3¢ Lk
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Fig.12 Heating test curves of the temperature measuring

point
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