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Development of a high-order immersed boundary method for turbulent combustion DNS
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A high-order immersed boundary method for turbulent combustion DNS has been developed. By conducting DNS of
premixed flame propagation in 1D and 2D space, the accuracy and the directional influence of the grid arrangement due
to the developed immersed boundary method are examined. In 1D DNS, the calculation result using the immersed
boundary method is directly compared with the calculation result using NSCBC to confirm the accuracy of the present
immersed boundary method. In 2D DNS, the directional influence of the grid arrangement is examined by comparing

the calculation results of two cases with the same calculation conditions just by rotating the calculation area. As a result,

it is observed that high calculation accuracy is maintained even after the flame hits the wall and the directional influence

of the grid arrangement is negligible.
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Fig. 1 Schematics of configuration and notation near the immersed
boundary region in x-y plane.
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Fig. 2 Schematics of configuration and notation near the immersed
boundary region in the x direction.
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Fig.3 Transition of temperature distribution for 1D DNS.
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Fig.4 Transition of pressure distribution for 1D DNS.
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Fig.5 Transition of total mass ratio for 1D DNS.
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Fig.6 Transition of mean wall heat flux for 1D DNS.
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Fig. 7 Transition of pressure distribution for 2D DNS. (a) case 1, (b)
case 2.
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Fig.8 Transition of distribution of HO2 mass fraction for 2D DNS. (a)
case 1, (b) case 2.
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