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A new correction method for aero-engine mathematical model
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Abstract: In order to establish an aero-engine thermal performance model with high confidence,
precisely master the engine performance changes and accurately predict performance of the aero-engine at
off-design conditions, a new correction method for the aero-engine mathematical model was proposed. On
the basis of the translation and scaling of the component characteristic line, the rotation degree of freedom
was considered to achieve the purpose of rotation adjustment of the compressor characteristic line.
Nonlinear scaling factor function and rotation factor function were introduced to realize adaptive
adjustment of compressor characteristic data under different operating conditions. Based on a certain
turboshaft engine, the simulation verification of model correction method was carried out. The simulation
results showed that, compared with the model correction method only considering translation and scaling
two degrees of freedom, the proposed three-degree-of-freedom correction method considering translation,
scaling and rotation can reduce the model steady-state average error from 0.901% to 0.344%, the model
dynamic average error under high-power changed from 1.295% to 0.889%, and the overall correction
effect of model steady state and dynamics was improved by 62.99% and 31.31% , respectively, which can

meet the requirements of higher aero-engine model accuracy.
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Fig. 1 Compressor characteristic line rotation example
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Table 4 Comparison results of dynamic precision
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