

















Airframe Options for Artillery Precision

Guided Munitions

Objective:

: : : , !
Examine effect of airframe configuration 6 o accept
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@7 Effect of Configuration Type on Range
=
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r{‘i)? Type B configuration refinement

e The generic shape of the Type B shows excellent
performance

e The shape needs to be refine to a more realistic
package

e Design constraints

— Launchable from a M777

e 155mm including the sabot

— Canard controlled
— Optimize the L/D

Software: Chinook
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@7 Sub-155mm Artillery PGM Glider Concept
F A

Wind Tunnel and CFD Study

Mach 0.5,0.7,0.8,1.2
AOA -10 to +10 deg
canard -10 to +10 deg

wing sweep -30, 0, +30 deg

+30 deg sweep 0 deg sweep

Pressure [Pa]: 25000 35000 45000 55000 65000 75000 80000

-30 deg sweep
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@7 Chinook Numerical Formulation

e Finite-volume scheme developed by Martec Ltd. in conjunction with DRDC
e Unstructured RANS solver for high-speed flows

e Spatial discretization via 2nd order HLL.C Godunov Solver

— Barth and Jespersen / Venkatakrishnan slope limiter

e  Gauss-Seidel or matrix-free LU-SGS implicit temporal integration

— Steady state or 1% order time accurate

*  Wilcox k- turbulence model with low Reynolds number and
compressibility corrections

e Thermodynamic, viscous, species diffusion properties for calorically or
thermally perfect gas mixtures

e Split or coupled finite rate chemistry solver

Adaptive Mesh Refinement (AMR%
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@7 Chinook IMP pictures
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0 deg sweep

-30 deg sweep

+30 deg sweep
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r{ﬁ")? Grid convergence

L
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r{ﬁ")? Conclusion
L

e DATCOM provided good qualitative prediction of
APGM aerodynamics

e Inviscid Chinook predictions
— 5% maximum spatial error

— Coarse grid not always in asymptotic regime
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&)
Future Work
RsJ

e Include DATCOM calculations in the APGM
airframe database
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