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Improving the design of the air manifold of a naturally aspirated 4-cylinder diesel
engine by coupling Fluent and GT-SUITE software

H. Eslami
S. Jafarmdar
N. Pourmahmoud

Doctoral student of Mechanical Engineering, Energy Conversion, Urmia University, Iran
Doctoral Professor of Mechanical Engineering, Energy Conversion, Urmia University, Iran
Doctoral Professor of Mechanical Engineering, Energy Conversion, Urmia University, Iran

Abstract

The intake manifold is a part of the air intake system to the engine, which plays an important role in improving performance such as
high torque and low fuel consumption, as well as keeping emissions low. In this paper, by changing the pattern of the air path, its
role in engine breathing has been investigated numerically. For this purpose, first, the design of the manifolds was modeled in 3D in
SolidWorks software. Also, two manifolds with different geometries were simulated as a 1D-3D couple in GT-SUITE and Ansys
Fluent software. Air base fluid was used in this analysis. Using the 3D printer method, the designed manifold was produced, and
then practically tested. The obtained results showed that the average speed in the optimized manifold is higher than the existing
manifold, which increases the mass flow rate and volume flow rate of the output flow. Also, the amount of intake air for the four
ports in the designed manifold has found a more uniform distribution. Performance tests on the engine confirm the performance
improvement in terms of increased power with the same fuel and reduced emissions with the new manifold.

Keywords: Manifold, diesel engines, fuel, air intake, GT-SUITE, Ansys Fluent.
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