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Numerical simulation of air turbo rocket
engine at windmilling state
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Abstract: Under the flight condition that is flight altitude 20 km and mach number 3, numerical
simulation of Air Turbo Rocket engine(ATR) at windmilling state is presented in the paper. Based on
the structure of ATR, the 3-D_ numerical model is established, and the flowfield at different appointed
revs is obtained by using the method of computational fluid dynamics. It's found that static pressure
decreases and the velocity increases at the entrance of ATR as the revs of compressor rotor increases.
Meanwhile taking that the value of torque is zero as the criterion of windmilling state, it is confirmed
that under the given flight condition the revs of ATR at windmilling state is about 6 900 r/min, and the
internal drag is about 2 170 N.And the total pressure loss is about 61% all through the engine.
Through the compressor, the total pressure loss reaches about 32.6%.
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