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Abstract

Bluff-body flameholder is widely used for stable combustion in ramjet chamber. As it creates a low-
speed area to prevent flame blowoff, the unsteady near-wake vortex shedding phenomenon has a significant
influence on performance of combustion. Based on the facts above, extensive CFD (Computational Fluid
Dynamics) research on flameholder wake flow has been carried out since 1970’s. However, there is still
a great challenge to have an intensive CFD study of the turbulent flow, on account of the complex flow
separation and vortex structure.

In this paper, the wake flow of Volvo bluff-body structure tested by Sjunnesson et al in 1991 is simulated
based on OpenFOAM framework with different turbulence methods, varying from RANS (Reynolds Av-
eraged Navier-Stokes), LES (large eddy simulation) to hybrid RANS/LES turbulent simulation methods.
The simulation results are compared with experimental result to assess the suitability of relative turbu-
lence simulation methods. With the results of simulation and experiment, the wake flow characteristic is
analyzed.

The results show that RANS turbulent models are unsuitable due to the excess simulated turbulence
dissipation in large-scale separation area; While LES methods can obtain the fine vortex structure, they
are still limited by enormous computation burden; The hybrid RANS/LES methods which combine the
advantages of both are appropriate in bluff-body flow with acceptable accuracy and controllable computa-
tion resources. Among different hybrid methods, SAS (Scale-adaptive simulation) method might a more
reasonable approach.
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