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Abstract: In view of the traditional aero-engine combustor design process with long calculation
cycle, high processing test and cost which restricts the engine design cycle, based on the aero-engine
combustor model, POD-PCE-Kriging (proper orthogonal decomposition-polynomial chaotic expansion-
Kriging) model and particle swarm optimization (PSO) algorithms were combined to construct the
combustion performance surrogate model and carry out multi-objective optimization design. Through the
test, the predicted results of POD-PCE-Kriging model were compared with the calculated results of one-

dimensional program, and the root mean square errors of the predicted values of combustion efficiency and
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total pressure loss were 0.006 3% and 0.122 7%, respectively. Optimization search was carried out for the

design variables, and the obtained Pareto optimal solution set was analyzed to provide physical insight into

the design of advanced aero-engine combustor to meet the performance specifications, which can quickly

and accurately obtain the design parameters to meet the optimal performance and accelerate the

development cycle of aero-engine.

Keywords: aero-engine combustor design; surrogate model; POD-PCE-Kriging model;

particle swarm optimization algorithm; multi-objective optimization
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Fig. 1 Comparison between numerical simulation and
test results of axial velocity distribution on the
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in a twin-swirl combustor
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Fig.2 Comparison of axial flow distribution in

twin-swirl combustor
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