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Analysis of flow entropy generation in aero-engine grate and
construction of low entropy generation grate
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Abstract: The numerical simulation method of grate entropy generation analysis was established,
and the accuracy of the method was verified by tests. Then, the flow entropy generation mechanism and
the main flow characteristics leading to entropy generation under the changes of inclination angle, tooth
top width, tooth height and step height of stepped grate were revealed. On this basis, the grate was
optimized and analyzed from the perspective of system entropy generation. The results showed that the
relative dissipation intensity in the top region of the grate was large, resulting in strong drag increasing
effect of the top vortex in this region, and contributing a lot to improving the local entropy generation of
the grate and reducing the system entropy generation. The design goal of enhancing the local entropy

generation of the grate and reducing the leakage can be achieved by actively constructing the tooth top
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vortex (drag increasing vortex); the sealing performance of the optimized stepped grate structure was 24%

higher than that of the initial stepped teeth.

Keywords: grate; entropy generation; drag increasing vortex; configuration;

sealing performance
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Fig. 1 Partial schematic diagram of sealing structure of

CFMS56-7 engine turbine disk cavity air system
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parameters of grate
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Fig. 3 Calculation of global minimum mesh size independence
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Fig. 6 Two-dimensional static test system for stepped grate
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Table 2 Geometric parameters of stepped grate structure

in test bench
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Fig. 14 Streamline diagram of tooth top width change
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Table 3 Table of geometric parameters for optimized

stepped grate structure
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