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Design of Small Chamber Electrode for Low-Energy Pasteurization  
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Abstract 
 This paper presents design and development of small electrode 
chamber for liquid food pasteurization by using pulse electric field. 
The developed electrode chamber is co-field type and suitable for 
continue pasteurization process. Electric field chamber for buildup 
electric field inside an electrode chamber at PEF Zone has radius 
and volume equal to 5mm and 785mm3 respectively. Power and 
energy was used to generate the electric field at PEF Zone about 
0.15W/mL and mL/J10225.0 6−× respectively, when the value 
of 0V  is 30kV and s5.1 µ pulse width. The finite element method 
is used for electric-field strength analysis at PEF Zone - inner 
electrode chamber. From the analysis results show that, the 
electric-field strength was directly proportional to voltage 0V of 
electrode. In order that, at 30kV of voltage 0V can be used to 

inactivate the E.coli, S.Aureus, P.Fluorescens and S.Cerevisiae. 
Electric field strength at PEF Zone was more than 1.2kV/mm that 
also was more than critical electric field of those bacteria and 
yeast membrane.  
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��	�G�"�����FCD������H�������FCD���IJ�K����I�"���F��L�  �����FCD�
�����+��ก�$FK�� � �������I�D�*�ก�H����  H$������I  +MN
CD� 
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�����ก��H���" LOI"PQกJ�K�+R�+R� �� $+MN
CD�H����$�%
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����  ก�G�"��$�%
 ��!
�H���LS�L���� ����!L��   �D�	� $ก���D�"�
��"�����FCD� 
�ก���D�"� 2 !	
F ��� ก����$�%
�����ก�H��ก��
��$�%
H$$� �!
 �� E�ก���F��"H�F"J	K�	S�G������F�������IJ�K

��������F 2.5 H.P +��	� F�� ""�
�กก�G� ������IJ�K����I�"���
F��L���I
���F 18 HP H�� 7 HP (+��
�� 50% ) ��I�����F���ก H��
+��
��CD���I��G�ก  
 
�D��D�� #: +��	� F�� ""�  �LS�L���� ����!L��  
 
Abstract 
 This paper presents the comparison of energy saving result 
between electric water boat and diesel engine water boat. An electric 
water boat  are consists of boat which made from stainless steel, battery, 
water pump, dc motor which used as power source to drive water pump 
and control the direction of boat, control box, remote control and 
ultrasonic sensor.  For the operation of boat, there are two modes of 
operation: remote control and automatic control. The experimental 
result show that electric water boat with dc motor size 2.5 H.P save 
more energy than diesel engine water boat with size 18 H.P and 7 H.P 
(by about 50%) at the same distance and same water volume. 
 
Keywords:  Energy Saving,  Ultrasonic Sensor  
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�Q+��I 6 �����FCD�J�K����I�"���F��L���F 18 H�"
K� 

 
 �F��"�กS$�K�
Q�� ���ก���	���"CD�J�P���I*��" ��"����
��IJ�K����I�"���F��L�H�������FCD������ *��	S�FK�G� ����I�"�����I
�
��FH�"
K��Q" { *�J	K������%�	���+��
��CD���I�K�"ก��
�กก�G���F
��Sก H�F"F "����"��I 1 � C"�C�OC��QGก $���E���"ก���กm��FK���G��K�"ก��
+��
��CD�
�กK������"JF 
 
����"��I 1  �K�
Q�� ���ก���	���"CD� ��"����I�"���F��L� 
 

� ���ก���	���"CD�����I�"���F��L�  (����/���) 
�� C"��I ����I�"���     

7 Hp 
����I�"��� 

18 Hp 

����������� 

2.5 Hp 
1 386 626 102 
2 400 542 104 
3 382 568 98 
4 371 580 99.5 

�|��I�   385 580 101 

 
����"��I2 �F��"� F������"+��
��CD�H��* $����ก���J�KCD�
  1 ���� 

 
������" +��
��CD�H��* $����ก���J�KCD�
  1 ���� 

 ������" 
(ก�!��
��) 

���� 
(���) 

+��
��CD� 
(����) 

7 Hp 3.2 50 19,230 
18 Hp 2.6 35 20,118 

 
����"��I 2 H�F"E���"ก���FCD��+��K�
ก $ก������I���I��"���� LOI"�FK
� F������"H���D�ก��* $���� Jก�����IJ�KCD�
 F��L� 1 ���� 
 

3. ก��GN������"������	
��� �����กก�������������������� 
 ก���D������I��+���$����$E�+��	� F  
����������� �+R
�G�J�K*G����I�ก�F*�กก������*H$������I  LOI"ก������* 1 �� C"J�K���� 6 
� I�!
" J�K�� ""� 1.5 	G�� ��F	G���� 3.5 $�� F " C ����* 1 �� C" 
�����G�J�K*G����G�ก $ 5.25 $��  !F�J�K"�Jก���FCD��FK+��
�� 1 
� I�!
"  �D�	� $����I�"���F��L���F 18 H�"
K� �����G�J�K*G�� 49.71 
$��/� I�!
" H�� ����I�"���F��L���F 7 H�"
K� �����G�J�K*G�� 34.8 
$��/� I�!
"  �ก*�ก�C��
��P�+���$����$ +��
��CD���I�FK�G��G�J�K*G�� 
����/$�� H�F"F "����"��I 3  H��H�F"�+Rก���H�G"�+���$����$� C" 3 
+����� F "�Q+��I 7 
 
����"��I 3  �+���$����$�G�J�K*G��ก $+��
��CD���I�FK 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
�Q+��I 7  �+���$����$+��
��CD��G��G�J�K*G��(����/$��) 

 
�F��"�FCD�*��" LOI"��F��"H+�"���E กE��
K *D�� 7 �G�"

CD� ��
������"+��
�� 1.4  ก�!��
�� �D�ก���FCD�� �� 2 �� C"  �D���
�G�J�K*G���G�+}Jก���FCD� !F�J�Kz�Jก���D����F���ก   ���+��
��CD� 
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6,000 ����/�� C"  *�ก����"��I 4 *��	S�FK�G�ก���FCD�!F�J�K
�����������

�G�J�K*G���G�+}��G�ก $ 3,635.4 $��  �D�	� $����I�"��� 18 Hp ��G�ก $ 
6,540.4 $�� H�� ����I�"��� 18 Hp ��G�ก $ 6,602.8 $��  

����"��I 4  �+���$����$�G�J�K*G��ก $+��
��CD���I�FK 
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�Q+��I 8  �+���$����$+��
��CD��G��G�J�K*G��(����/$��) 
 

*�ก�Q+��I  8 H�F"E�ก���+���$����$�G�J�K*G����I+��
��
������%� (CD� 6000 ����) ��G� { ก  �
�I���F�G�+} �����FCD����������
�G�J�K*G��JFK��� ""�PQกก�G�+��
���ก��$ 50 % ��"����I�"���
F��L� H��*��	S�FK�G�����I�"���F��L�� C" 2 ��F �
�I��D����G�J�K*G��
�G�+}H�K�
��G�J�K*G����IJก�K����"ก 
�ก 

 

4. P�Q� 
 $����
�C�FKD����ก��� o������FCD��������
��P
�D�"��FK 2 !	
F ���H$$��$�%
FK����!
���K���H��H$$�D�"���"
!F�� �!
 �� LOI"��
��P�D�"��FK��
��I��กH$$��K ก���D�"�H$$
� �!
 ��*�J�K� ����!L���LS�L����+R�%+ก������** $���I���$�%

ก������I���I��"���� �G�ก����$�%
!F�J�K��!
� J�K���I���
P�I����%

���I���$�%
ก������I���I��"���� �+uF-+uF�����CD� H����F $CD� LOI"+� $
�FK 3 ��F $ �ก*�ก�C�FK�กS$�K�
Q�ก��J�K�� ""���"�����FCD���IJ�K
����I�"���F��L����I��+���$����$ก $ก��J�K
�����������  E���I�FK��� 
+��
��CD� (����/$��) �����FCD������J	K+��
��CD�
�กก�G�����I�"���
� C" 2 ��F H���
�I���*�����G�J�K*G���G�+} *�ก�"�I�����I������%�            
	���+��
��CD���I��G�ก   �����FCD�����������G��� ""�K��ก�G��ก��$
50% �
�I��+���$ก $�����FCD���IJ�K����I�"���F��L� 
 

กN!!Nก��H���ก�R 
 ����$�%� �������"�� HF"FK�" ������ กF�~   $%#+������z 
 ก�Oกm������������ก��
����� 
	������� ����!!������
"��
� #$%�� ��I�G��� o������FCD������H���F��$ก���D�"� H��ก�%G

�กm��ก��%
����" 6 ��IJ	K�K�
Q�H��J	K�F��"�����FCD�����I�"���
F��L�  
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	������� ����!!������
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����ก��
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	������� ����!!������
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� #$%�� "���* �FK�	%G��� ��$$��$�%
H$$� �!
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�G�J�K*G���G�������" 1.4  ก�!��
��  ($��) 

 
������ 
 2.5Hp  

����I�"���  
18 Hp   

����I�"��� 
 7 Hp  

+��
��CD� 
6,000 ����/�� C" 

4.98 8.65 9.04 

�G�J�K*G���G��  9.96 17.29 18.08 
�G�J�K*G���G�+} 3,635.4 6,540.4 6,602.8 
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