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Abstract

The experimental analysis of base pressure in a high-speed compressible flow is carried out. The flow is made to expand

abruptly from the nozzle into an enlarged duct at fifteen sonic and supersonic Mach numbers. The analysis is made for

variation in the nozzle pressure ratio (NPR), length to diameter ratio, and area ratio. The effect of active micro-jets on the
base and wall pressure is assessed. The data visualization of the huge experimental data generated is performed using heat
maps. For the first time, six back-propagation neural network models (BPMs) are developed based on input and output
possibilities to predict the pressure in high-speed flows. The experimental analysis revealed that depending upon the type
of expansion, the base pressure changes. A jet of air blown at the base using micro-jets is found to be effective in increasing
the base pressure during the under-expansion regime, while the wall pressure remains unaffected. The data visualization
provided an insight into the highest impact on the base pressure by the NPR. The six BPMs with two hidden layers having

four neurons per layer are found to be most suitable for the regression analysis. BPM 5 and BPM 6 accurately predict the

highly non-linear data of the base and wall pressure.
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