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Subsonic Perfarmance Analysis of Air Turbo. Ramjet Engine

Yangji Lee* - Inyoung Yang* - Sooseok Yang*

ABSTRACT

This paper investigates the off-design performance of methane-fueled air turbo ramjet(ATR)
engine in subsonic flight speed range. The ATR engine was modeled and simulated numerically.
Fach component was modeled to enable their off-design calculation. Compressor operating point
was determined by flow matching with nozzle, and turbine by work matching. The ATR engine
exhibited quite different off-design behavior compared to the conventional gas turbine engine.
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Fig. 2 Flight envelope of ATR engine

Table 1 Design pt. performance of ATR[2-3]

Flowrate |air : 8.0 kg/s, fuel : 0.5 kg/s

Thrust (8.0 kN
Intake |press. recovery : 0.934

counterflow type
precooler eff. © 0.45, press. recovery : 0.9

compressor |press. ratio : 2.0, eff. : 0.86
turbine [press. ratio @ 2.65, eff. : 0.45

HX counterflow type
eff. : 0.21, press. recovery : 0.9

nozzle |{throat area : 0.058128m2, eff. : 0.81
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Fig. 3 Compressor{above) and turbine(below) maps
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Fig. 5 ATR performance at various operating pts.
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(a) Turbine efficiency vs. SFC
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(b) Heat exchanger efficiency vs. performance
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(c) Nozzie area vs. performance

Fig. 6 ATR performance vs. component performance
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