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Component-level modeling technology for
variable cycle engine

GOU Xuezhong, ZHOU Wen-xiang, HUANG Jin-quan

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; A steady and transient component-level mathematical model of a double by-
pass variable cycle engine (DBVCE) was constructed considering the effects of variable inlet
guide vane and variable turbine nozzle area on component characteristics of compressor and
turbine. Besides, the effects of the mode selector valve area on deputy bypass inlet air flow
were also considered during the modeling process of DBVCE; two typical operation modes
such as steady state and mode switching transient process were simulated. Results show that
as the mode selector valve closes down, the surge margin of front fan block decreases obvi-
ously. When working in double bypass mode, the specific fuel consumption of DBVCE is
lower, which is fit for subsonic cruise flight; otherwise, the specific thrust is higher in sin-

gle bypass mode, which is fit for supersonic cruise flight.
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Fig. 1 Configuration and operation modes of double bypass variable cycle engine
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Fig. 3 Variable geometry component characteristics of low pressure turbine
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Table 2 Comparison of performance parameters in two typical operation modes

n/ ny/ F./ F,/(kN/ Si/(kg/
v v T, /K f By Sut/%  Swac/%  Suc/%
(r/min) (r/min) kN (kg/s)) (daN « h))
12839 21902 11.48 1512 0. 680 0. 950 0.12 12 9 27
13522 22326 11.48 1501 0.597 0. 883 0.38 32 15 29
11995 22985 13.57 1548 0.412 1.076 0.43 28 30 60

11995 23387 18.61 1800 0.612 1.253 0.17 10 10 20
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