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Couple CFD-FE-Analysis for a Gasoline Engine Exhaust
Manifold of Thermal Load
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Abstract A combined computational fluid dynamics (CFD) and finite element analysis (FEA)
approach has been developed to estimate in the early stages of design the thermal load of
a gasoline engine exhaust manifold. To simulate the temperature distribution under actual
operating conditions, we considered the external and internal flow fields.
External-air-flow simulation using the STAR-CD fluid-heats analysis code was used to predict
the flow fields in the engine compartment and the heat transfer coefficients between the
air and the exhaust manifold wall. Unsteady-gas-flow calculation using the STAR-CD thermal-
fluids analysis code was to predict the heat transfer coefficients between the exhaust gas
and the manifold wall under declared working condition conditions. The predicted heat
transfer coefficients were used in thermal FE analysis to predict the detailed temperature
distribution. Then, the temperature field is employed in FEA software to predict thermal
stress and deformation. The FEA result reveals a large tensile stress field in the outer
wall of exhaust manifold, The maximum thermal stress is 80.4Mpa; the maximum thermal
deformation occurs in flange York of the flange connecting three-way catalyst, which is1.08
mm.
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