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Abstract

In order to achieve the goal of green aviation, energy conservation and emission
reduction, laminar flow design technology has become a hot research topic. For
transonic airliners, supercritical natural laminar flow wing design technology will
significantly improve the aerodynamic performance(reduce flight drag, decrease
fuel consumption and pollutant emissions). In this paper, airfoil optimization
design system is applied to design the supercritical natural laminar flow airfoils
based on high-precision boundary layer transition prediction technique. Then,
three-dimensional layout of supercritical natural laminar flow wing is formed.
Numerical simulations have been conducted to verify the laminar flow proper-
ties. In addition, the aerodynamic model with ratio of 1: 10.4 is processed to

measure boundary layer transition phenomena in the high speed and low turbu-
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