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ABSTRACT

The CASPER (Computational Aerodynamics System for Performance Evaluation and Research) was developed at TRDI-JDA (Technical Research &
Development Institute of Japan Defense Agency) in 1998. An unstructured grid technique has a good flexibility for a complex geometry, and already its
uscfulness has been demonstrated for full aircraft computations. In the three-dimensional, high-Reynolds number viscous flow, the very fine and stretched grids
are required to resolve accurately thin boundary layers developed along the body surface. In this paper, RANS (Reynolds-Averaged Navier-Stokes) computations
are carried out in transonic and high Reynolds number flows around an ONERA Model M5 configuration by using a Spalart-Allmaras one-equation turbulence
model on a hybrid unstructured grid system. With respect to pressure distributions, CL- @, CL-CD and CM-CL curves, and boundary layer transition lines, the
present computed results are quantitatively compared with other computed results and wind-tunnel testing data. Especially, the drag prediction is considerately
improved by the flowing strategies : 1) High resolution of surface grids around each leading edge, 2) Extension of NUM (Normalized Unstructured Mesh)

method, and 3) Modification of transition parameters such as C; and C,, in the Spalart-Allmaras one-equation model
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Overall view Close-up view

(@) Re=1.0X10%2.0X10° (593,397 nodes and 1,492,336 elements)

Overall view Close-up view
(b) Re=60.0X10° (803,046 nodes and 1,912,453 elements)

Figl Hybrid unstructured grids of the half model of the ONERA Model M5 configuration.

AR =126mm

Main wing
Surface grids of ONERA Model M5 half model

Improved Original

AB=03mm A'B’=089mm AB=01mm A'B'=128mm
Improved Original Improved Original
Horizontal tail Main wing
Fig2 High resolution of surface grids around each leading edge
(cf. A,A’ : Surface nodes on a leading edge, B, B’ : Surface nodes that adjoins nodes A, A, respectively) .
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Lift Coefficient CL
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Fig3 Body surface pressure distributions of ONERA Model M5 configuration at Mo=0.84, @=-1.0° ,and Re=1.0X10°, 60.0X 10,
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Other computed results

@ Re=1.0X10°

(b) Re=60.0%10°

Fig.10 Comparison of boundary layer transition lines between computed and
experimental results at M.=0.84, @="1.0° and Re=1.0X10%,60.0X10".
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