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�����(�[�S�H�U�L�P�H�Q�W�D�O�� �U�L�J����

Stove-fireplaces with accumulation (SFA) combine 
fireplaces and traditional accumulative stoves. Heat 
produced during wood combustion is stored 
in the accumulative heat exchanger and dissipated 
 up to 12 hours after the fire has died out. As a result, 
the thermal efficiency of SFA is high and close to 90% 
[12,13]. The idea of such device was shown in Fig. 1.��
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The results of conducted studies show, that the use 
of proper cooling method has a great impact 
on the performance of TEG operation. Due to higher heat 
capacity of water (in comparison to air), water cooling 
is generally more efficient than air cooling. It can be 
observed in Fig. 8, where variations of voltage in each 
of studies cases were presented. 

��
�)�L�J�X�U�H���������+�L�V�W�R�J�U�D�P�� �R�I�� �7�(���P�R�G�X�O�H�� �Y�R�O�W�D�J�H�� ���G�H�S�H�Q�G�L�Q�J�� �R�Q���W�K�H��
�F�R�R�O�L�Q�J�� �P�H�W�K�R�G������

�$�V�� �Z�H�� �F�D�Q�� �V�H�H���L�Q�� �)�L�J���� ������ �W�K�H�U�H�� �L�V�� �D�� �K�X�J�H�� �G�L�I�I�H�U�H�Q�F�H��
�E�H�W�Z�H�H�Q�� �W�K�H�� �R�X�W�S�X�W�� �Y�R�O�W�D�J�H�� �R�E�W�D�L�Q�H�G�� �L�Q�� �W�K�H�� �W�K�U�H�H��
�F�R�Q�V�L�G�H�U�H�G���V�H�U�L�H�V�����'�H�I�L�Q�L�W�H�O�\���W�K�H�� �P�R�V�W�� �H�I�I�L�F�L�H�Q�W���F�R�R�O�L�Q�J��
�P�H�W�K�R�G�� �L�V�� �Z�D�W�H�U�� �F�R�R�O�L�Q�J���� �Z�K�L�F�K�� �D�O�O�R�Z�H�G�� �W�R�� �R�E�W�D�L�Q��
�W�K�H���P�D�[�L�P�X�P���Y�R�O�W�D�J�H���Y�D�O�X�H���D�E�R�Y�H�������9�����W�K�H�U�H���L�V���W�K�U�H�H���W�L�P�H�V��
�P�R�U�H�� �W�K�D�Q�� �X�V�L�Q�J�� �D�L�U�� �F�R�R�O�L�Q�J�� �Z�L�W�K�R�X�W�� �I�D�Q������ �2�Q���W�K�H���R�W�K�H�U��
�K�D�Q�G���� �G�X�U�L�Q�J�� �S�H�U�I�R�U�P�H�G���W�H�V�W�V�����W�H�P�S�H�U�D�W�X�U�H���R�I���Z�D�W�H�U�� �Z�D�V��
�F�R�Q�V�W�D�Q�W���R�Y�H�U���W�L�P�H���D�Q�G�� �H�T�X�D�O�� �W�R�������ž�&�����7�K�H���L�Q�F�U�H�D�V�H���R�I���L�W�V��
�W�H�P�S�H�U�D�W�X�U�H���L�Q���W�K�H���F�R�R�O�H�U���Z�D�V���O�H�V�V���W�K�D�Q�������.�����Z�L�W�K���W�K�H���I�O�R�Z��
�U�D�W�H���R�I�������O���P�L�Q�������,�Q�� �S�U�D�F�W�L�F�D�O���V�R�O�X�W�L�R�Q�V���L�W���L�V���K�D�U�G���W�R���S�U�R�Y�L�G�H��
�V�R�� �J�R�R�G�� �F�R�Q�G�L�W�L�R�Q�V���� �7�K�H�� �X�V�H�� �R�I�� �Z�D�W�H�U�� �F�R�R�O�L�Q�J�� �P�D�\��
�E�H���F�R�Q�Q�H�F�W�H�G���Z�L�W�K�� �W�K�H�� �X�V�H�� �R�I���W�K�H�� �U�H�W�X�U�Q�� �Z�D�W�H�U�� �I�U�R�P���K�R�W��
�Z�D�W�H�U���R�U���K�H�D�W�L�Q�J���V�\�V�W�H�P����

�+�R�Z�H�Y�H�U���� �D�O�V�R���L�Q�� �W�K�H���F�D�V�H���R�I���X�V�L�Q�J�� �K�H�D�W���V�L�Q�N���Z�L�W�K�� �D�L�U��
�I�D�Q�����W�K�H�U�H���L�V���Q�H�F�H�V�V�D�U�\���W�R���W�D�N�H���L�Q�W�R���D�F�F�R�X�Q�W���W�K�H���S�R�Z�H�U���W�D�N�H�Q��
�E�\���W�K�H�� �I�D�Q���� �,�W�� �L�V�� �D�E�R�X�W�� ���������� �:�� �L�Q�� �W�K�H�� �V�W�X�G�L�H�G�� �V�L�W�X�D�W�L�R�Q��
���W�K�H���R�S�H�U�D�W�L�R�Q���Y�R�O�W�D�J�H���R�I���W�K�H���I�D�Q���L�V���������9���D�Q�G���F�X�U�U�H�Q�W���L�V������������
�$�������7�K�H�� �V�R�O�X�W�L�R�Q���L�V���W�R���X�V�H���R�Q�H���D�L�U���I�D�Q���I�R�U���I�H�Z���7�(�� �P�R�G�X�O�H�V��
�D�Q�G���P�R�G�X�O�D�W�H���L�W�V���U�R�W�D�W�L�R�Q���V�S�H�H�G�����G�H�S�H�Q�G�L�Q�J���R�Q���W�K�H���K�R�W���V�L�G�H��
�W�H�P�S�H�U�D�W�X�U�H���R�I���7�(���P�R�G�X�O�H�V�������,�W���Z�L�O�O���D�O�O�R�Z���W�R���P�L�Q�L�P�L�]�H���W�K�H��
�V�K�D�U�H���R�I���S�R�Z�H�U���W�D�N�H�Q���E�\���D�L�U���I�D�Q����

�,�Q�� �D�G�G�L�W�L�R�Q���W�R���G�D�W�D�� �S�U�H�V�H�Q�W�H�G���L�Q���)�L�J�����������L�Q���7�D�E���� �����Z�H�U�H��
�V�K�R�Z�Q�� �W�K�H�� �P�D�[�L�P�X�P�� �D�Q�G�� �W�K�H�� �D�Y�H�U�D�J�H�� �Y�R�O�W�D�J�H�� �Y�D�O�X�H�V��
�R�E�W�D�L�Q�H�G���G�X�U�L�Q�J�� �H�D�F�K���R�I���V�W�X�G�L�H�V���F�D�V�H�V�����7�K�H�� �D�Y�H�U�D�J�H�� �Y�D�O�X�H��
�Z�D�V�� �F�D�O�F�X�O�D�W�H�G�� �I�R�U�� �W�K�H�� �U�D�Q�J�H�� �I�U�R�P�� ������ �W�R�� �������� �P�L�Q�X�W�H��
�R�I���F�R�P�E�X�V�W�L�R�Q���S�U�R�F�H�V�V����

�3�U�H�V�H�Q�W�H�G�� �D�E�R�Y�H�� �U�H�V�X�O�W�V�� �D�U�H�� �L�Q�� �J�H�Q�H�U�D�O�� �W�U�X�H�� �I�R�U����
�W�K�H�� �V�W�X�G�L�H�G�� �F�R�R�O�L�Q�J�� �P�H�W�K�R�G�V���� �0�R�U�H�R�Y�H�U���� �W�R�� �H�O�L�P�L�Q�D�W�H��
���W�K�H�� �S�R�V�V�L�E�O�H�� �L�P�S�D�F�W�� �R�I�� �W�K�H�� �Y�D�U�L�D�W�L�R�Q�V�� �R�I�� �F�R�P�E�X�V�W�L�R�Q��
�S�U�R�F�H�V�V���R�Q���W�K�H���R�X�W�S�X�W���Y�R�O�W�D�J�H���I�U�R�P���7�(�� �P�R�G�X�O�H�����L�W���F�D�Q���E�H��
�L�Q�W�U�R�G�X�F�H�G�� �D���F�R�P�S�D�U�D�W�L�Y�H�� �Y�R�O�W�D�J�H�� �D�Q�G�� �W�H�P�S�H�U�D�W�X�U�H��
�F�R�H�I�I�L�F�L�H�Q�W�����&�9�7�&�������F�D�O�F�X�O�D�W�H�G���D�V���I�R�O�O�R�Z�V����

ܥܸܶܥ = ∑ ൫௏೅ಶ,೔/௧೐ ,ೣ೔൯
೙
೔

௡
      ������ 

�Z�K�H�U�H����
�9�7 �(���L���±���R�X�W�S�X�W���Y�R�O�W�D�J�H���R�I���7�(���P�R�G�X�O�H�����9����
�W�H�[�����L���±�� �W�H�P�S�H�U�D�W�X�U�H���R�I���W�K�H���I�O�X�H���J�D�V���P�H�D�V�X�U�H�G���R�Q���W�K�H���R�X�W�O�H�W��

�I�U�R�P���W�K�H���I�X�U�Q�D�F�H�����ƒ�&��
�Q���±���� �D���Q�X�P�E�H�U���R�I���W�K�H���P�H�D�V�X�U�H�P�H�Q�W�V��

�7�K�H�� �Y�D�O�X�H�V�� �R�I�� �&�9�7�&�� �F�D�O�F�X�O�D�W�H�G�� �I�R�U�� �W�K�H�� �U�D�Q�J�H�� �I�U�R�P��
�������W�R�����������P�L�Q�X�W�H���R�I���F�R�P�E�X�V�W�L�R�Q���S�U�R�F�H�V�V�����Z�H�U�H���S�U�H�V�H�Q�W�H�G��
�L�Q���7�D�E���� ������

Table 1. The maximum and average voltage values 
obtained from tested TE module. 
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Table 2. The values of comparative voltage and 
temperature coefficient. 
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Table 3. The maximum power points depending on the 
temperature. 
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