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Abstract: GRNN is employed to reconstruct the compressor performance map. Two different models are adopted to examine the accuracy of the GRNN technique. The results indicate that the GRNN predictions for both models are very sensitive to the width of the probability (………….
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1. Introduction

In the preliminary design phase of any new gas generator set, the knowledge about the design and off-design performance map of key subsystems is vital – among these, the compressor is of crucial importance. 
2. General Regression Neural Network
ANN is a wide class of flexible nonlinear regression and discriminant model, data reduction models, and nonlinear dynamical systems [5]. ANN consists of an often large number of ‘‘neurons’’—that is, simple linear or nonlinear computing elements, interconnected in some complex ways and normally structured into layers. 

This paper is concerned with general regression neural networks (GRNN) for data analysis and predictions at various situations.
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where the scalar function ……………
3. GRNN Training

For the present study, the experimental data of an eight-stage axial flow compressor [9] is used as a benchmark to train the GRNN. It should be taken into consideration that all data are normalized before being fed into the network. The need for this stems from the fact that the underlying probability density function is to be estimated with a kernel that has the same width in each dimension. 
4. Results 
Results for the compressor pressure ratio at Nc= 30, 50, 60, 70, 80, 90, 100 are summarized in Figs. 5(a) and 5(b). While the plus solid line shows data obtained by the experiment measurements, the dashed lines represent data predicted by the GRNN. The deviation between the experimental measurements and those predicted by the GRNN becomes larger as the probability ( increases. Therefore, in order to ……
5. Summary and Conclusion
The application and the high accuracy of the GRNN model for reconstructing the compressor performance map are demonstrated. In general, compressor designers are faced with a huge set of experimental data which is not only time consuming but also expensive. 
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Fig. 1. GRNN block diagram
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