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Background

* Definition
 Internal R&D project at FOI
« CFD study using M-Edge [1]
— Compressible
— Steady-state RANS

Image credit:
A: Wikimedia commons, User Alan Wilsson, ” Eurofighter Typhoon FGR.4 'ZK356' (35359259191)”
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B: Wikime dia commons, User Hunini, "Korea Aerospace Industries KF-21 Boramae (scale model) right front low-angle view in KAl booth of JA2024 at Tokyo Big Sight October 19, 2024 02”
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Concept Combat

Geometries Research Vehicle,

CoCoRV v1.1 OTC-1 [2]
Plain geometry (NATO AVT-389) (NATO AVT-316)
Length L5 I Length  3.45m

Wing span  11.8 m Diameter  0.15 m

Wing area  64.0 m?

Corner conformal

% Belly conformal
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Conformal gap

20 mm gap No gap
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Comparison — AoA
Mach 0.8, 10 km
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Comparison — Mach Belly pylon
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Comparison — Without missiles, 10 km, a=4°
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T
Comparison — Without missiles.

Mach 0.8, 10 km, a=4°
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0.00 52.00 104.00 208.00 260.00

With weapon Empty [ esess—— ]
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Summary

 Insignificant effect on lift between geometry configurations

« 1.2-2.8 % of "Plain” Cb reduction using conformal
weapons compared to pylon mounts

« Pylon missiles highest drag, but conformal cavity drag
higher than empty pylon drag

» |Internal weapons not considered
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Farfield Symmetry

Boundary conditions

Mass flow rate Static pressure

Adiabatic wall

PooUco Across all cases:
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Mesh & BCs
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Mesh independence & y+
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Solver

e Turbulence model: W&J EARSM + Hellsten k-omega [3]

« Multigrid & Implicit residual smoothing utilized

Expl. solution

Explicit solver input as 1C Implicit solver Converged :{ Ui;epﬁigi?l |
500 iter i
Mach 0.8 10 000 iter solution
Mach 1.2-2.0 5000 iter } Diverged

Use average
of last 1000
explicit iters
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Example: Plain geometry, 10km, a=0°
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Comparison — CMY vs. a at neutral point
Mach 0.8, h=10 km
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Comparison — Altitude, a=0°
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