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UPACS, Unified Platform for Aerospace Computational Simulation, is a common CFD platform program developed at Nationa
Aerospace Laboratory since 1998. The project to develop UPACS aims not only to overcome the increasing difficulty in recent CFD code
programming on parallel computers for aerospace applications which includes complex geometry problems and coupling with different types
of simulations such as heat conduction in materials and structure analysis, but also to accelerate the development of CFD technology by
sharing a common base code among research scientists and engineers. Currently the first version of UPACS for compressible flows with
multi-block structured grids is complete and further improvements are planned and being carried out.
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Fig. 1 Zona approach for parallel computation
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Fig.2 Solver coupling for multi-physics problem (under
development)
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(a) Grid around a compressor cascade
Fia.3 Multi-block arid examples
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(b) Grid around NAL experimental SST

| Main Loop Level

!77 |77
‘ n"et\':zf'“" (Multi—BIock control [ Deta Transfer Control
| | I F =
1 - . I§ |
Single-Block Fill / Read P:ill Global Transfer Buffer\
o SolverA | Soverp  Fil/Read
Flux BC

Fig.4 Hierarchical Structure of UPACS

program main module multiBlockLevel

use multiBlockLevel —

use singleBlockLevel ——— module singleBlockLevel
......... use
call MPL_init private
call doAlIBlocks(initialize1) public initializel,...., step,...
call doAllBlocks (transfer,"grid”)| contains
call doAllBlocks(initialize2) subroutine initialize1( )
do i=1,iteration_max type( )
call doAlIBlocks(step)
call doAllBlocks(transfer,”phy$ics”) end subroutine

end do
call doAlIBlocks(finalize) subroutine step( )
call MPL_end type( )

end program
end subroutine
end module

Fig.5 Structure of source program
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(2) Engdl, K., et. a., “Numerical Investigation of the Rotor-Stator

Fig. 6 Static pressure around NAL experimental SST
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Fig.7 Simulation of stall characteristics of airfoils (NACA63;-012)
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