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Fig. 1 The concept of NLF, LFC & HLFC
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Fig. 3 Boundary conditions for nacelle CFD computation
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the CFD full turbulent calculation
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Fig. 7 Pressure and skin friction coefficient distribution on
the nacelle surface from CFD transition calculation
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Fig.8 Wind tunnel test configuration of the isolated NLF nacelle
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Fig.11 Comparison of pressure distribution for different

Mach numbers in the wind tunnel test
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Aerodynamic Design and Wind Tunnel Test of a Transonic Natural Laminar Flow
Nacelle

Du Xi"**, Yan Haijin"?, Wu Yuang'?, Jender Lee', Yang Zhigang'?, Lin Dakai'?

1. Beijing Aeronautical Science & Technology Institute, Commercial Aircraft Cooperation of China Ltd., Beijing
102211, China

2. Beijing Key Laboratory of Simulation Technology for Civil Aircraft Design, Beijing 102211, China

Abstract: Laminar flow control is an effective way to reduce the friction drag, it is necessary to explore the application
of laminar flow technology in order to design a more economic, more ecological civil aircraft. With the advancement of
aircraft engine, the turbofan engine bypass ratio is increasing, therefore the nacelle size is also increasing. If a large
extent laminar flow could be achieved on the nacelle, it will bring a nonnegligible benefit to the aircraft fuel burn. This
paper summarizes the aerodynamic design, numerical simulation and wind tunnel validation of a Natural Laminar
Flow (NLF) nacelle for the wide body aircraft. Firstly it describes briefly the aerodynamic design method of the NLF
nacelle, secondly it gives the CFD prediction with the transition model, at last it presents the wind tunnel test results
and the comparisons with the CFD computation. The wind tunnel test was carried out in ETW in Germany in order to
validate the high speed aerodynamic performance of the NLF nacelle, TSP technology was used for the transition
measurement, the results show that the natural laminar flow is achieved from 30% to 55% of the chord length of the
nacelle external cowl.

Key Words: NLF nacelle; high Reynolds number wind tunnel test; transonic laminar flow technology; aerodynamic
design; engine nacelle
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