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Study on flow and heat transfer characteristics of heating

chamber with column pin-fin array for micro-thruster
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2. Beijing Aerospace Systems Engineering Research Institute, Beijing 100191, China)

Abstract: A heating chamber with micro column pin-fin array structure was designed for the butane
self-pressurized micro-thruster. Under the given heating power and the different inlet pressure of heating
chamber, the effects of micro-column pin-fin arrangement structure on the flow and heat transfer charac-
teristic of butane gas in the heating chamber were studied by numerical simulation as well as the propul-
sion performance of the micro-thruster. The results show that the micro-column pin-fin array can signifi-
cantly increase the heating efficiency of heating chamber and thruster performance, while its pressure loss
at the heating chamber is quite small. Under the same arrangement density, the thruster with a staggered
pin-fin arrangement has better overall performance. The more the arrangement density is, the better the
heat transfer characteristics and propulsive performance of the micro-thruster become. However, when the
staggered arrangement is adopted for the micro-column array, the thruster performance is not further im-
proved once the arrangement density increases to a certain degree.

Keywords : micro-thruster; heating chamber with column pin-fin array; gas flow; heat transfer cha-
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Fig.1 Schematic diagram of heating chamber and

nozzle with column pin-fin array
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Fig. 2 Linear and staggered pin fin arrangements
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