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A multidisciplinary design optimization approach
for aregeneratively cooled thrust chamber
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Abstract: A multidisciplinary design optimization (MDO) approach dealing with regeneratively
cooled thrust chamber of a certain rocket engine was presented. Multiple analyses codes of thrust
chamber about size, mass, flow, heat transfer and stress were developed and incorporated by
iISIGHT software system. Then collaborative optimization (CO) method based on embedded response
surface models (RSM) was investigated with distributed and parallel processing. The objective
function was a trade-off among the improvements of chamber mass, specific impulse and pressure
drop in cooling passages. The improved results proved the feasibility and applicability of the MDO
approach for thrust chamber design.
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Fig.1 Schematic of thrust chamber structure
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Fig.2 MDO design structure matrix for thrust chamber
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Fig.6 Comparison of heat flux in cooling passages
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