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ABSTRACT

Previous research has shown that aviation fuel combined pumps, which consist of a screw centrifugal stage and a gear stage, are the most loaded units of the jet turbine engines. Thus a combined pump is the key component that limits the reliability and endurance of the fuel system and, as a result, of the whole engine. The main purpose of the article is to present the results of the research aimed at developing measures that help to reduce dynamic loads of aviation fuel combined pumps. The CFD analysis has been used to calculate an unsteady three-dimensional viscous flow multi-component fluid in the screw centrifugal and gear stages. The calculations have been used to determine unsteady loads of combined pumps in their different operating regimes. To examine the effectiveness of the CFD analysis, we conducted a series of experiments. The experimental results proved the accuracy of the numerical model. The results illustrate how the proposed measures reduce the flow unsteadiness of multi-component fluid in the screw centrifugal and gear stages. We can predict that the suggested measures will enhance the reliability and endurance of aviation fuel pumps.
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