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Identification of LiBr-Water Solution Thermodynamic 

Properties using the ANN Technique�
S.M. Hosseinalipour; S.M.E. Derakhshani; M.M. Arefi �

ABSTRACT 

In this study, Artificial Neural Networks (ANNs) technique is applied for the determination of 

thermodynamic properties of the Lithium Bromide-Water solution, which is widely used in the 

thermodynamic simulations. For training of the ANNs the simulation results of a thermodynamic analysis 

are used. The presented ANN model provides simpler and faster results comparing to complex 

differential equations and exsiting limited experimental data. Using the ANN technique, the 

thermodynamic properties of LiBr-Water solution are derived as the mathematical relations. Simulation 

results show the effectiveness of ANN in identification of LiBr-Water solution thermodynamic 

properties.  

KEYWORDS�: Lithium-Bromide Water Solution, Artificial Neural Networks, Thermodynamic 
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MSE� �Test Data 
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Hidden Layer 
Algorithm� �

4�J2���.130���Normalized / 

4�J2����/102��Normalized � 

Levenberg-

Marquardt ��
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Gradient 

Descent ��
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� x*�B�� � &	*�(�� G�� w��$��

�98��R����&E�������&*o����d�BX��$�%'�����!��M#k��'��y�

� �!��M#�&>MN� <)��� ;��Lp�)V��O�'�!������� &*o����9����
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Neurons MSE RMS R2 COV�

k� ��J2���02�� gggkka0g  a ghhhm|0g  

m 4�J2��1402�� ��J2��4403�� a ggp|am0g  

p 2��J2��/�02�� 1J2���/01�� a ��J2��//0���
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Neurons MSE RMS R2 COV�

/ /J2��.02�� ���2.�0�  ��3�0�  �4�/0�  

� ��J2���20.�� ��J2���403�� ����0�  ��4�0/  

� 1J2��4/0.�� 4�J2��140.�� 2 2J2��.202��

4 ��J2���/01�� ��J2���40��� ���30�  4/��02  

1 4�J2���0.�� ��J2��2�0.�� ����0�  2J2��3403��

3 4�J2��/02�� ��J2��2402�� ����0�  2J2��430���

� 1J2��2203�� ��J2���102�� ����0�  2J2��/0���

2� 1J2��3�0��� ��J2���.02�� ����0�  �22�40�  

22 4�J2��.�02�� ��J2��2402�� ����0�  �4�1/0�  
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ag 2��J2��240.�� ��J2���102�� ����0�  2J2���30���

aa 2��J2��2.0.�� ��J2���402�� ����0�  2J2���/0���

ah �J2����02�� ��J2���/02�� ���30�  .2�/02  
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��M#�&>MN�G��;��L�)���&!��q�*��c!�8��_X!�T*����

���&\��������� Y�S�$� !�$�8�8� *��(��C*� q�G��c!�8��T*����
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