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Stepwise Classification Method of Turbofan Aero-Engine Flight
Profile Based on Clustering Principle

ZHAO Lina, DUAN Yaoqi
(Beijing Aircraft Strength Institute, Beijing 100083, China)

Abstract: A classification method for turbofan engine flight profile is proposed. Three parameters, such
as flight height, Mach number and rotation speed, which reflect the working characteristics of a turbofan
engine, were selected as the basis for distinguishing the flight profile categories. The characteristic values
of the three parameters were studied and extracted. By using the cluster-based scatter diagram method,
the 87 flight profiles of a turbofan engine were successfully divided into six categories in two steps. Com-
pared with other flight profile classification methods, the parameters used for classification in this method
are more comprehensive. By using a scatter diagram, this method makes the classification more intuitive.
Considering the degree of dispersion of the parameter’ s characteristic value, this method successfully
reduces the dimension and makes the classification more operable.
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Tab.1 Characteristic values of the three parameters of
some flight profiles

ETAeEs P Ma E(n*)
1 0.04 0.33 0.38
5 0.05 0.30 0.41
10 0.06 0.35 0.38
11 0.20 0.40 0.37
14 0.25 0.43 0.36
15 0.27 0.43 0.39
16 0.30 0.45 0.38
17 0.30 0.42 0.37
20 0.31 0.44 0.40
24 0.33 0.49 0.46
28 0.50 0.43 0.38
29 0.60 0.44 0.43
34 0.60 0.54 0.41
36 0.60 0.52 0.43
51 0.61 0.48 0.42
52 0.61 0.57 0.40
o4 0.75 0.46 0.42
59 0.81 0.51 0.45
70 0.90 0.56 0.56
87 0.92 0.49 0.56
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Tab.3 First classification results
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Tab.4 Conventional division rules for flight altitude and Mach number

o5 A s A Ma
LA 0~0.01 ik 0~0.3/0.4
ik 0.01~0.1 RIS 0.3/0.4~0.7/0.8
Hhas 0.1~0.7 5 0.7/0.8~1.2/1.3
o 0.7~1.5 T 1.2/1.3~5
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Fig.9 The second kind of hollow subsonic flight profile
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Fig. 10 The third kind of hollow subsonic flight profile
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