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Research and prospective on key technologies of
modular design for aero-engines

HUANG Weina, ZHU Xiaoquan, PAN Hui, HE Wenhu
(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)

Abstract: In response to the urgent need for agile derivation and condition based maintenance for military
equipment, modular design is applied to decompose complex systems into several standardized and
normalized independent units, which can significantly enhance the maintainability level of equipment and
enable rapid multi-platform development based on module reuse. The main implementation ideas and key
technical routes of modular design for aero-engines was analyzed briefly. Through a combination of
theoretical analysis and engineering practice, the difficulties and challenges of key technologies were
investigated to propose detailed implementation roadmap and development trends based on current
technological foundations.
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Fig.1 Example of interactive analysis for aero-engines

under combat scenarios
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Fig.2 Example of functional decomposition for aero-engines based on activity diagrams

Legend
/" Allocate

E-[] 3 Logical Subsystems

B-O Figes

T8 F1.1 #SEs (context HES5ER)
T8 F1.25575 AT context 47 5:4%)
—Te F1.3 #EZES (context EAEHHR)

—T2 F1 5 BkimTh
—T2 F1.60N7/78 s (context N7 #4%)
—T0 FITHESGERSIE T (context #E5,%:0%)
T8 F1.8HREAS, (conlext #E5.540)
T2 F19%SHT (conlext {71 345)
T8 FLAOESBINEE (context {520 4)
FT3 P B SR (context 38 24%)
T F112ft e (context {HE % 40)
FTe F1ASES R AR S| (context i705] :.4%)
—T8 F1A4HES ST (context 25 224%)
T F1ASSETT el (context 284 .47)
T8 P16 WM A (context #iE ERER)
+O FARHIS,

L2 F2.132 w1315, (context EERZEK)

O FafgfitiThE

L2 F3 1ohmsit context 21 5:4%)

NN N

1 A

P3 BT G2 A ShHILUTRE S0 Ak o il 42 SR L s 4]

Fig.3 Example of global view for function decomposition and allocation of aero-engines based on matrices
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Fig.4 Technical route for performance tolerance allocation method of compressor module
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