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ARTICLE INFO ABSTRACT

Keywords: Gas turbines are recognized as one of the most significant internal combustion
Internal Combustion Engine engines used in industries, power plants, and aviation. A primary concern for
Gas Turbine manufacturers of internal combustion engines is enhancing the power and
Matrix Cooling efficiency of these turbines. One effective approach to boost both power and
Grid Structure thermal efficiency in gas turbines is to raise the inlet air temperature. However,
Hydrothermal Performance this method has limitations due to the materials and alloys used in turbine

construction, necessitating the exploration of new technologies and methods to
increase performance. One such innovative technology is matrix cooling. In this
study, the geometry of the matrix is modeled using two substrates, with each
layer featuring 13 sub-channels angled at 45 degrees and oriented oppositely to
one another. Following simulation and numerical analysis, the results regarding
heat transfer variations and pressure drops across a Reynolds number range of
10,000 to 40,000 were compared. The analysis reveals that the angles of fluid
collision under the channels and the effects of directional changes significantly
enhance heat transfer. Specifically, heat transfer rates increased from 3.1 to 3.9
times, with the highest enhancement observed at a Reynolds number of 10,000
and the lowest at a Reynolds number of 40,000. Additionally, heat transfer at the
collision points within each sub-channel was found to be 50% greater than at the
turning points along the fluid's path.
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