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Heat Transfer Analysis of Exhaust Manifold in a CI Internal Combustion Engine
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Department of Mechanical Engineering, University of Bonab, Bonab, Iran

R. Yousefi Zounoz Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran

Abstract

The efficiency of an exhaust manifold in a CI internal combustion engine is affected by its geometrical parameters and hot gases
flow parameters. In this study, the geometry of an exhaust manifold with 90° bend in its runners is modeled. The effects of plenum
diameter and runner diameter on the flow and heat transfer characteristics are numerically simulated. The numerical simulations are
done by the finite element method in the Comsol Multiphysics software package. After generating an appropriate grid having an
appropriate number of elements distributed smoothly in the model, the Navier-Stokes and heat transfer equations are discretized by a
second-order scheme. Since the flow in the exhaust manifold is turbulent, the standard k-¢ turbulence model is applied. After
validating the simulations via comparing the results with experimental data available in the literature, the diagrams of velocity,
pressure, and Nusselt number are plotted and then interpreted. The results show that as the plenum diameter and runner diameter
increase, the exhaust velocity of hot gases decreases and the backpressure increases while the Nusselt number at the outlet of the
exhaust manifold decreases.
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