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Serial collaborative simulation method for aero-engine components
based on test data

ZHU Xingyu', ZHANG Weiya’, WU Feng®, LI Shaobin’, LU Yujiang', LI Zhiping'
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2. Engine Test Department, Sichuan Gas Turbine Establishment,
Aero Engine Corporation of China, Mianyang Sichuan 621000, China;
3. School of Energy and Power Engineering, Beihang University, Beijing 102206, China)

Abstract: To explore the matching between the simulation data and test data of the engine and
components, a data-driven serial collaborative simulation technology for aero-engine components was
developed based on MATLAB/SIMULINK, Python and general commercial CFD software, which mainly
consists of an integrated simulation platform for aero-engine components and a serial collaborative
simulation platform. The integrated simulation platform adopted a modular approach to model the engine
components, combined the cooperating equations and boundary constraints, and implemented the
simulation of the whole engine characteristics; the serial collaborative simulation platform of engine
components adopted a self-developed program combined with the underlying solver, proposed the data
transfer and processing method of the intersection interface in the overlap region, finally implemented the
serial simulation and boundary iterative solution between components, and completed the coupled solution

of 0D and 3D simulation. Taking a small turbojet engine as the research object, the case verification was
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carried out based on available test data, the maximum error of calculation was less than 5%, indicating the

accuracy and engineering application value of the integrated simulation platform and serial collaborative

simulation platform.

Keywords: test data; turbojet engine; component-level modeling; integrated simulation platform;

serial collaborative simulation
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Fig. 10 Flow field in key section of core machine
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Table 3 Errors in serial collaborative simulation

SR ERATEREIT A WA REY%

# E i (kg/s) 2.147 2.15 0.2

JESAUE 422 42 0.4

FESNLERRCE 0.76 0.78 2.5

R T/ (kg/s) 2.1893 21927 0.2
#hba s #E L S /Pa 427902 425565 1
WRbes BURIKE 8L 0.94 0.97 3

IRPER 0.94 0.95 13

W R/ (kg/s) 2.1719 21927 0.9

TR L 2.167 2.075 45

SRR 0.82 0.83 0.7

5 EE S S H R, RS BN B RIR 22 A
#Hid 4.5%.
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