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Abstract: In order to meet the high requirements of precision, timeliness and data stor-
age of on-board aero propulsion model, a new method of onboard modeling was proposed.
The similarity criterions used in traditional on-board steady-state model were deeply dis-
cussed, and a similarity criterion with higher modeling accuracy was obtained. Based on the
new similarity criterion, a high precision steady state variable model was established, which
includes the nonlinear 2 order term in the Taylor expansion, and the inaccuracy problem of
the traditional piece-wise linear method in the condition of large flight envelope and variable
state was solved effectively. In order to solve the problem of the prominent difference be-
tween engine installed thrust and net thrust under supersonic state, the simplified inlet mod-
el considering the outflow characteristics is established, and a method is given to calculate

the installed thrust, the part of the installed thrust compatible with the similarity criterion
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was computed by the above simplified engine model, while the spilled air fluid resistance, the

deflation resistance and some part of engine net thrust incompatible with the similarity crite-

rion were calculated by the simplified inlet model. The simulation results show that the error

of the on-board propulsion system model based on the new similarity criterion has the advan-

tages of large flight envelope and variable state adaptability, and the error of output parame-

ters are within 0. 5%.
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Fig.1 Engine section diagram
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Fig. 2 On board propulsion system model structure
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Table 2 Parameters value of each section cross converted

to standard ground state

e AR B C D g

Toreor 1.5199 1.59729 1.5199 1.5251
Pyeor 3.7117 3.7187 3.7117 3.7363
Museor  119.0227 118.9737  119.0211 120.0315
Toseor 1.5199 1.5979 1.5199 1.5251
Dzscor 3.6740 3.6809 3.6739 3.6983
Masseor 97.8702 97.7178 97.8699 98.2906
Tircor 5.3363 5.3260 5.3364 5.3848

Ditcor 20.2235 20.2361 20.2232 20.4532

Meitcor 78.2606 78.2603 78.2606 78.2613
Tiseor 4.3033 4.3033 4.3033 4.3251
Discor 7.1382 7.1483 7.1381 7.2070
Mgiseor 95.6269 95.6253 95.6269 95.6348
Tscor 3.1954 3.2005 3.1954 3.2027
Dscor 3.2710 3.2771 3.2710 3.2928
Sh 0.3074 0.3044 0.3074 0.3058
Sun 0.2475 0.2469 0.2475 0.2476
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Fig. 3 Figure of on-board aero engine model simulation
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