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Estimation Method of Windmilling Inlet Air Flow and Internal Drag Based on Similarity Principle
GAO Yang, LI Mi, GAO Lei
(Chinese Flight Test Establishment, Xi'an 710089, China)

Abstract: The inlet air flow and internal drag under windmilling conditions are key information that should be achieved in safety
evaluation of flight test. To estimate combustion chamber relight capability and engine drag under windmilling conditions, an measurement
scheme was introduced that the windmilling air flow and internal drag can be obtained indirectly through the measurement of mach number
at nozzle exit based on one—dimensional ducted flow and continuity theory. According to the similarity principle, the method was applied on
different geometry engines. An estimation method was developed, which was independence on engine component characteristics, and was
applied on estimating the windmilling drag and air flow of turbojet and turbofan engines in different geometries. At last, taking the GE
CF34-10A as an example, the windmilling inlet air flow and internal drag were estimated. The investigation results are in good agreement
with the GE test data, which meet the engineering requirement. It has important significance for estimating the assessment of aircraft drag
performance and windmilling start with one or more engines inoperative during take—off, climb, landing, and cruise conditions.
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