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Numerical Calculation of the Influence of Scrubbing Drag on Standard Net Thrust for
Separate—flow Turbofan Engine
GAO Xiang
(Chinese Flight Test Establishment, Xi’an 710089, China)

Abstract: In order to determine the scrubbing drag caused by the nacelle, pylon, core/bypass exhaust flow of separate—flow turbofan
engines, and clarify the influence on the standard net thrust, control volume was set up for force analysis on the internal/external scrub-
bing drag, installed net thrust for a separate—flow turbofan engine. Then numerical investigations were conducted under different flight con-
ditions and engine power settings, and the influencing factors and variation trends of different scrubbing drags were summarized. Finally,
the calculation result of installed net thrust was given on the basis of standard net thrust. The results show that the scrubbing drag of the
separate —flow turbofan engine mainly comes from the pylon wetted by the exhaust flow, the outer surface of the core cowl, the exhaust
plug, the external pylon, and the nacelle scrubbing drag. The scrubbing drag of each part varies with the flight altitude, the flight Mach
number, and the engine status. Under high power settings, the scrubbing drag can reach 2% to 3% of standard net thrust, and under idle
conditions, the scrubbing drag can reach more than 10% of standard net thrust.
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