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Study on total pressure distortion characteristics at engine inlet during

carrier-based aircraft landing and boltering process
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Abstract: The complex flow field around aircraft engines during carrier landing and boltering was
analyzed by establishing a full-scale numerical model of both carrier and aircraft. The overset grid and
moving pressure measurement techniques combined with delayed detached-eddy simulation (DDES) were
developed to resolve the complex vortex systems generated by the advancing carrier hull. The effects of
wind speed, wind direction angle, and angle of attack on the total pressure distortion at the engine inlet
were analyzed, and the dynamic evolution characteristics of the total pressure distortion were revealed.
Key findings indicated that under headwind conditions, counter-rotating vortex pairs formed on both sides
of the carrier hull, while crosswinds caused significantly asymmetric flow separation, with turbulence
intensity enhanced on the leeward side. With the increase of wind angle, the total pressure distortion index

exhibited decreased mean values but elevated standard deviations. Specifically at 90° yaw angle (relative
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to 0°), the mean value dropped from 0.064 9 to 0.049 8 (23.3% reduction), while the standard deviation
surged from 1.04 x 107 to 4.97 x 107 (377.9% increase). Particularly during touchdown, the distortion

transients became especially prominent due to ground effects and pitch adjustment.
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Fig. 1 Schematic diagram of overset grid principle
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Fig. 16 Time-varying characteristics of AIP total pressure distortion index during carrier landing and boltering process
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