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Modelling the wide temperature range of steam table using the neural networks
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ABSTRACT

In numerical analysis on evaluating the thermal performance of the thermal equipment, numerical values of thermodynamic properties such
as temperature, pressure, specific volume, enthalpy and entropy are required. But the steam table itself cannot be used without modelling. In
this study applicability of neural networks in modelling the wide temperature range of wet saturated vapor region was examined.

the multi-layer neural network consists of a input layer with 1 node, two hidden layers with 10 and 20 nodes respectively and a output layer
with 6 nodes. Quadratic and cubic spline interpoations methods were also applied for comparison.

Neural network model revealed similar percentage error to spline interpolation. From these results, it is confirmed that the neural networks
could be powerful method in modelling the wide range of the steam table.
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Table 1. Input and output properties
specification
fluid water
state saturated state
input data saturation temperature ( 1)
specific volume (v Y g)
output data specific enthalpy (h s h )
specific entropy (s S y)
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Table 2. Structure of the neural network

layer node
input layer 1 nodes
first layer 10 nodes
hidden layer
second layer 20 nodes
output layer 6 nodes
activation function hyperbolic tangent function
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