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Application of inter-stage turbine burner on aero-engine
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(1. Key Laboratory of Light-duty Gas-turbine, Institute of Engineering Thermophysics,
Chinese Academy of Sciences, Beijing 100190, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The engine with inter-stage turbine burner was computed in non-ideal cycle
with F100-PW229 parameter. The differences of performance and thermal efficiency between
inter-stage turbine burner and afterburner were compared; effect of component efficiency on
the engine with inter-stage turbine burner was analyzed; combustion efficiency of main
burner, inter-stage turbine burner, and after burner were contrasted. The result was dif-
ferent from the computation based on ideal cycle and it shows that thrust specific fuel con-
sumption increases almost the same extent as the specific thrust after using inter-stage tur-
bine burner on subsonic flight and specific thrust increases about 10% on supersonic; the e
conomic performance is worse than base engine, and maneuverability is worse than engine

with after burner. Then, the parameter of inter-stage turbine burner engine was optimized.

Key words: inter-stage turbine burner; mixed-exhaust turbofan;

thermodynamic cycle; nomnrideal cycle; after burner
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Fig. 1 Schematic diagram of the engine with inter-stage turbine burner (1TB)
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Table 3 Engines parameters
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Fig. 3 Engine performance compared with non-ideal

cycle when adiabatic efficiency of

fan and compressor is 1
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Fig. 4 Engine performance with after burner

or inter-stage turbine burner variation

on temperature rise ratio
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Table 4 Thrust specific fuel consumption ratio and specific thrust ratio experimental data of engines
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Fig.5 Variation of specific thrust and thrust specific fuel consumption increase ratio with Ma
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total pressure ratio

2.4



5 N N
Table S Parameters comparison of main burner, inter-stage turbine burner,and after burner
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Fig. 10 Engine performance under optimized

fan pressure ratio
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