Function approximation of steam table using the neural networks
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ABSTRACT

- Numerical values of thermodynamic properties such as temperature, pressure, dryness, volume, enthalpy and entropy are required in
numerical analysis on evaluating the thermal performance. But the steam table itself cannot be used without modelling. From this point of
view the neural network with function approximation characteristics can be an altemnative. the multi-layer neural networks were made for
saturated vapor region and superheated vapor region separately. For saturated vapor region the neural network consists of one input layer with
1 node, two hidden layers with 10 and 20 nodes each and one output layer with 7 nodes. For superheated vapor region it consists of one input
layer with 2 nodes, two hidden layers with 15 and 25 nodes each and one output layer with 3 nodes. The proposed mode] gives very successful
results with +0.005% of percentage error for temperature, enthalpy and entropy and +0.025% for pressure and specific volume. From these
successful results, it is confirmed that the neural networks could be powerful method in function approximation of the steam table.
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Table 1 Properties of water(saturated state)

specification
fluid water
state saturated state
input data temperature ( 7) pressure ()

pressure () temperature ( 7)
output volume (vf, vg) volume (vf, vg)
data enthalpy (R, h,) enthalpy (h, b))
entropy (4, S,) entropy (Sy, 8,)
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Table 2 Structure of neural network(saturated state)

layer node
input layer 1 nodes
. first layer 10 nodes
hidden layer
second layer 20 nodes
output layer 7 nodes
activation function hyperbolic tangent function
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Table 3 Properties of water(superheated state)

specification
fluid water
state superheated
. temperature ( 1)
input data

P pressure (P)
volume (v)

output data enthaly (h)
entropy (s)

B 4 MAHE 2o Rx(nhHEME)
Table 4 Structure of neural network
(superheated state)

layer node
input layer 2 nodes
first layer 15 nodes
hidden layer
second layer 25 nodes
output layer 3 nodes
activation function hyperbolic tangent function
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