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ABSTRACT

In this study, gas turbine engine inlet duct was designed to satisfy uniform flow at aerodynamic
interface plane (AIP). Haack-series was selected as nose cone profile and duct outer radius(r,) was
designed to satisfy to match with area change rate between the nose cone and outer duct wall by the
1-D sizing. The design object of the inlet duct wall profile which has the gradual area change rate
was uniform Mach number in the core flow region and minimum boundary later thickness at the both
inner nose wall and outer duct wall. The flow characteristics inside the inlet duct was evaluated using
CFD. The static pressure distribution at the AIP showed uniform pattern within 0.16%. Based on Mach
number profile, the boundary layer thickness was 2% of channel height. Kiel temperature rake location
was decided less than 100 mm in front of nose cone where the Mach number is less than 0.1 in order
to maximize the temperature probe recovery rate.
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Ma: Mach number

P, : Total pressure

P, : Static pressure

Ry : Nose cone radius

T; : Total temperature
Wa: Mass flow rate

r : Radial location

ri : Inner radial location
ro, : Outer radial location

x : Axial location
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Table 1. Design conditions of engine inlet duct.
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Fig. 9 Mach number contour at nose cone and AlP.
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Fig. 10 Static pressure and Mach number distribution
at aerodynamic interface plane (AIP).
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