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Numerical Simulation Study on Sand Ingestion Test Device for Aeroengine Outdoor Test Stand
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Abstract: To localize sand ingestion test standards and optimize test methods for Chinese aeroengine, a gas/solid two—phase numeri-
cal simulation was carried out using an outdoor test rig. Mass—weighted average particle sizes were calculated for sands ranging from 63 to
1000 pm, based on typical Chinese regional sands and the American military standard. The diffusion and distribution characteristics of dif-
ferent sand types within the injection device and engine inlet flow fileld were analyzed. The influences of structural parameters of the injec-
tion device on sand distribution at the engine inlet section were also investigated. Results show that sand type significantly affects the
distribution uniformity. The standard sand specified in the American military achieved the highest uniformity, with an areal uniformity
index of 0.293. An excessively large fairing tube diameter or an excessive large distance between the fairing tube and engine inlet causes
insufficient sand ingestion, failing to meet the required sand concentration at the inlet section of the engine.
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