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INTRODUCTION 

Turbulent mixing coefficient and pressure drop are important factors in subchannel analysis to predict 
onset of DNB. However, universal correlations are difficult since these factors are significantly 
affected by the geometry of subchannel and a grid spacer with mixing vane. Therefore, we propose a 
computational model to estimate these factors. 

COMPUTATIONAL MODEL 

To represent the effect of geometry of grid spacer in computational model, we applied a large eddy 
simulation (LES) technique in couple with an improved immersed-boundary method. In our previous 
work (Ikeno, et al., NURETH-10), detailed properties of turbulence in subchannel were successfully 
investigated by developing the immersed boundary method in LES. In this study, additional 
improvements are given: new one-equation dynamic sub-grid scale (SGS) model is introduced to 
account for the complex geometry without any artificial modification; the higher order accuracy is 
maintained by consistent treatment for boundary conditions for velocity and pressure. 

NUMERICAL TEST AND DISCUSSION 

Turbulent mixing coefficient and pressure drop are affected 
strongly by the arrangement and inclination of mixing vane. 
Therefore, computations are carried out for each of convolute and 
periodic arrangements, and for each of 30 degree and 20 degree 
inclinations. The difference in turbulent mixing coefficient due to 
these factors is reasonably predicted by our method. (An example 
of this numerical test is shown in Fig.1.) 
Turbulent flow of the problem includes unsteady separation 
behind the mixing vane and vortex shedding in downstream. 
Anisotropic distribution of turbulent stress is also appeared in rod 
gap. Therefore, our computational model has advantage for 
assessing the influence of arrangement and inclination of mixing 
vane. By coarser computational mesh, one can screen several 
candidates for spacer design. Then, by finer mesh, more 
quantitative analysis is possible. By such a scheme, we believe 
this method is useful for industrial design. 
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Fig.1 Instantaneous velocity vectors
around mixing vanes (convolute
arrangement, 30 degree inclination) 




