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ABSTRACT 

Coupling phenomena are natural in a real world.  However, coupling phenomena are 
often omitted in designing and manufacturing artifacts, because coupling analyses are 
still time-consuming and difficult tasks.  We have been involved in developing various 
kinds of advanced computational mechanics simulation software which are able to solve 
large scale and complex shaped problems in parallel environments such as the Earth 
Simulator [1-4]. One of the authors has successfully performed one-way weak coupling 
analysis of fluid-induced vibration and noise in full-scale turbomachinery pump [5].  
Then, we have been developing a general-purpose coupling analysis platform in parallel 
environments named REVOCAP_Coupler, and its pre-/post-processors named 
REVOCAP_Mesh and _Visual.  The REVOCAP_Coupler is designed so as to enable 
various kinds of coupling analyses combining fluid, structure, thermal and 
electromagnetic codes, i.e. parallel CAE systems ADVENTURE [1, 2], parallel large 
eddy simulation (LES) codes for turbulent unsteady flow, FrontFlow/Blue [4, 6], 
FrontFlow/Red, parallel structural analysis code, FrontSTR, parallel electromagnetic 
analysis code, REVOCAP_Magnetic [7].  Most of the codes have already been 
implemented on the Earth Simulator.  Keeping original performances of those codes, the 
REVOCAP_Coupler realizes parallel coupling simulations with large scale and 
complex-shaped models in a variety of ways as illustrated in Fig.1. The 
REVOCAP_Coupler is basically designed so as to deal with strongly coupled analysis 
as well as weakly coupled analysis owing to the employment of partitioned algorithms 
[8].  Using REVOCAP_Visual and an Interface Modeler, an interface model is easily 
constructed, which includes mapping information of interface data with different 
meshes and domain decompositions as illustrated in Fig.2.  Socket is employed for 
parallel data communication, while MPI is used within each parallel solver.  Fig.3 
illustrates a whole process of the coupling analysis in a parallel environment.  In the 
paper, we first describe a system architecture and core algorithms of the 
REVOCAP_Coupler.  Then its performances in parallel environments are discussed in 
detail through solving a cooling problem of turbine blade with multiple holes. 
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Fig.1 Coupling of Various Solvers on REVOCAP_Coupler 

Fig.2 Image of Interface Model for FSI Problem 

Fig.3 A Whole Analysis Process and Parallel Coupling with Mappers 


