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A set of teaching media for analyzing problems of electric motorcycles with a motor 

size of 350 watts. 
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&#ค? "Nอ  
 

�@�/B�?$�CQ#C/?��F�%>2�ค์N EP/ 1)N EP/2%O@��F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์
R!!O@��@�#/N�/%์ 350 /?��์2) N E P/�%>N#B�ค/@# D� /Q��F�2E P/�@%2/�2Aห%?��@%/BNค%@>�ั�ห@
%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์3)N EP/��2/�2#%%��>�F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์
�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ P�$#C�GO�/�O��2/��@#�CP��'/�Q�O�F�2EP/�@%2/�
2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ �'FN#�GO�/�O��2/��@# �A�/� 20 

ค� P�$R�OคN@N�'CP$ (x̅) �/��F��%>N#B��?Q� 5 �O@��@%�%>N#B� /$GNQ�N���์�CP%>�?�ค>O�� 4.38 O'>2N/�
N�CP$�N��#@�%�@� (S.D.) /$GNQ�N���์�CP%>�?�ค>O�� 0.64R#NN�B� 1.0 

�'��2/� �/N@ Q�O%��?�%$@�R!!O@��@�#/N�/%์ 350 /?��์ 1 ค?�#@�/�/BNค%@>ห์ห@/��%R!!O@
N EP/�A�F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@ �'�@%/?�คN@ค/@#�O@��@�O'>
O%��?�R!!O@�CP/?�R�O �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ 
N EP/ห@คN@ค/@#�O@��@�O'>O%��?�R!!O@�CP/?�R�O O2���@%�'�?��CQห#@$N'�N�''์O��N�/%CPO�N'>N�''์ #CคN@
ค/@#�O@��@� 20.59-22.75 mΩ O'>O%��?�R!!O@ 11.68-11.71 V คN@�CP/?�R�O�F��@�2�@�>�A�@����B �'
�@%/?�คN@ค/@#N�O���/� O2���@%�'�?��CQ2C2@$R!2CO��  คN@ค/@#�O@��@� 532 V O%��?�R!!O@ 5.50 GΩ 2C
2@$R!2C�AคN@ค/@#�O@��@�  532 V O%��?�R!!O@ 5.50 GΩ คN@�CP/?�R�O�F��@�2�@�>�A�@����B �'�@%/?�คN@
O%��?�#/N�/%์�CP/?�R�O O2���@%�'�?��CQ��'/�#/N�/%์ �?Q/�/� �?� �?Q/'� คN@O%��?�#/N�/%์ 2/B��์ OFF R�O 
46.75 V 2/B��์ ON R�O46.72 V O'>��>#/N�/%์�A�@� R�O 46.3 V��'/�#/N�/%์ U �?� V  คN@O%��?�
#/N�/%์ 2/B��์ OFF   R�O 0.0 V 2/B��์ ON R�O 1.3 V O'>��>#/N�/%์�A�@� R�O 15.93 V��'/�#/N�/%์ U 

�?� W คN@O%��?�#/N�/%์ 2/B��์ OFF R�O 0.0 V 2/B��์ ON R�O 1.6 V O'>��>#/N�/%์�A�@� R�O 15.93 V
��'/�#/N�/%์ V �?� W คN@O%��?�#/N�/%์ 2/B��์ OFF R�O 0.0 V 2/B��์ ON R�O 1.5 V O'>��>#/N�/%์
�A�@� R�O 15.93 VคN@�CP/?�R�O�F��@�2�@�>�A�@����B 

คA2Aค?ญ : %��?�%$@�$��์R!!O@, #/N�/%์, O��N�/%CP 
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Abstract 

 

  This research aims to 1) To create a set of teaching media for analyzing problems in 

electric motorcycles with a motor size of 350  watts. 2 )  To assess satisfaction with a set of 

teaching media for analyzing problems in electric motorcycles with a motor size of 350 watts. 

3) To test the performance of the set of teaching media. For analyzing the problem of electric 

motorcycles with a motor size of 350  watts, there were respondents who tried using the 

teaching media set for analyzing problems with electric motorcycles with a motor size of 350 

watts. A group of 20  respondents obtained the average (x ̅) of the evaluation points. All 5 

aspects of assessment It is within the criteria at the score level of 4 . 3 8  and the standard 

deviation (S.D.) is within the criteria at the score level of 0.64 not exceeding 1.0. 
The test results found that one electric bicycle with a 350 watt motor was used to disassemble 

and analyze the electrical circuit to make a set of teaching materials for analyzing electric 

motorcycle problems. Resistance and voltage measurement results. A set of teaching 

materials for analyzing problems in electric motorcycles with a 350 watt motor to determine 

the measured resistance and voltage values. The results are shown as follows: each battery 

cell number It has a resistance value of 20.59-22.75 mΩ and a voltage of 11.68-11.71 V. The 

values measured by the training set are in normal working condition. Insulation measurement 

results The results are shown as follows: the wire color is red. Resistance value 532 V Voltage 

5.50 GΩ Wire color black Resistance value 532 V Voltage 5.50 GΩ The measured value of the 

training set is in normal working condition. The measured motor voltage measurement results 

The results are shown as follows: motor windings, positive poles and negative poles, motor 

voltage value: OFF switch is 46.75 V, ON switch is 46.72 V, and while the motor is working, it 

is 46.3 V. Motor coils U and V are motor voltage values: OFF switch is 0.0 V, ON switch is 1.3 
V, and While the motor is working, it can get 15.93 V, the motor windings U and W, the motor 

voltage value, the OFF switch can get 0.0 V, the ON switch can get 1.6 V, and while the motor 

is working, it can get 15.93 V, the motor windings V and W, the motor voltage value, the OFF 

switch can get 0.0 V, the ON switch can get 1.5. V and while the motor is working, it is 15.93 
V. The value measured by the training set is in normal working condition. 

Keywords: electric motorcycle, motor, battery 

 

 

39



/@%2@%/B�?$O'> ?��@/@�C/0D�1@ 
2�@�?��@%/@�C/0D�1@"@ค�>/?�//�N�C$�Nห�E/ 4 

  �@%�%>�F#/B�@�@% �/?��%%#N�คP�P'$C�?��B� %>�?��@�B ค%?Q��CP 3
 EP/�@% ?��@/F�2@ห�%%#= 2�@�?��@%/@�C/0D�1@

 

1. &#%A   
     �ั��F�?�2EP/�@%N%C$��@%2/�Q�N�CP$/�?�%��?�%$@�$��์R!!O@ 2N/�Qห�N�>NหO�Q��A /�2EP/�%>N"�
N/�2@% �A%@ �@%�?��A%G�N'N#O'>%G�O�� /C��?Q�'?�1�>N� @>�/�N�CP$/�?�%��?�%$@�$��์R!!O@ �CPN�O��@%
��B�?�B %O/#�?�ค/@#N�O@Q�Q�%>�� �BQ�2N/�O'>/F��%�์/BN'O��%/�B�2์%>��R!!O@ �D��AQหO�?�0D�1@�@�
ค/@#%GOQ��&1�C�N@�N �CP�>�AQหO�GON%C$�R#N2@#@%�/BNค%@>ห์�D�2@Nห�F�/��ั�ห@�CPN�B��DQ� O'>R#N2@#@%��A
ค/@#%GO#@Q�OQ��C/B��%>�A/?�R�O/$N@�#C�%>2B��B"@  �?��?Q�ค�>�GO�?��A�D�#CO�/คB�Q��@%2%O@��F�2EP/�@%2/�
2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ N EP/�AR�2GN�'2?#&��BN�@��@%N%C$�
�CP�C�DQ� �AQหO�GON%C$�N�B�ค/@#2�Q��CP�>0D�1@�O/$��N/��O@ N�O@�D�N2�/Pค%��@%2%O@��F�2EP/�@%2/�2Aห%?�
�@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ �CP2@#@%�Q�O�%>P$��์R�O�%B� 

 

2. /?!"F'#>2�ค์�@#/B�?"  
 1. N EP/2%O@��F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ 
 2N EP/��2/�2#%%��>�F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�
#/N�/%์ 350 /?��์ 
 3 N EP/�%>N#B�ค/@# D� /Q��F�2EP/�@%2/�2Aห%?��@%/BNค%@>�ั�ห@%��?�%$@�$��์R!!O@��@�
#/N�/%์ 350 /?��์ 
 

3. �อ&N�!�อ��@#/B�?"  
�/�N���@%/B�?$ R�OO�N 

    ห'?��@%�A�@��F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ 
2@#@%��Aห���/�N���/�Pค%��@%//�#@N�O��?/O�%�N@�N R�O�?��N/R��CQ  
3.1 �?/O�%�O�  
        1. �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ 
  

  3.2 �?/O�%�@# 

        1. �@%��'/�Q�O�/��F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 
/?��์ 
        2. ค/@# D� /Q��/��F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 
350 /?��์ 
3.3 �?/O�'ค/�คF#  
        1. �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ 
    1.3.4 �'FN#�%>�@�%  
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        1. �'F N#�?//$N@��C PQ� OQ�Pค%��@%ค%? Q�� C Q  � G O� C P2�Q��F�2E P/�@%2/�2Aห%?��@%/BNค%@>ห์� ั�ห@
%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ �A�/� 20 ค� 

 

4. /B$C AN%B%�@#/B�?"  
 

 

 

 

 

 

 

 

 

 

 

       
 

                                                
"@  1 /B�C�AN�B�Pค%��@� 

 

 2./B$C�@#�? #A�F 2E่อ�@#2อ%2Aห#?&�@#/BNค#@>ห์'ัญห@#"�?�#"@%"%!์ไ��้@�%@ !อN!อ#์ 350 /?!!์ 
%��?�%$@�R!!O@��@�#/N�/%์ 350 /?��์ 

 

 

 

 

 

 

 

"@  2  %��?�%$@�R!!O@��@�#/N�/%์ 350 /?��์ 
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7.2�%/�2/��BQ�2N/�O'>/?2�F%� 

 

 

 

 

 

 

 

 

 

"@  3 /BNค%@>ห์�ั�ห@�CP2@#@%�N�B��DQ�R�O�/�%��?�%$@�R!!O@��@�#/N�/%์ 350 /?��์ 
 

 2 /B�C�AN�B��@%��2/��F�2EP/�@%2/�2Aห%?��@%/BNค%@>�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 
350 /?��์  

1. �@%��2/��@%/?�คN@ค/@#�O@��@�O'>O%��?�R!!O@�/�O��N�/%CP 12 P/'�์ P�$Q�O
Nค%EP/� IR Battery Nค%EP/�/?�คN@ค/@#�O@��@�"@$Q�O��N�/%CP 

 �A�@%/?�คN@ค/@#�O@��@�"@$Q�O��N�/%CP �DP�#C�?Q��/�Q��@%��2/��?��N/R��CQ 
  1.1 ���FN# on  

  1.2 ���FN# Auto 

  1.3 �A2@$N2O�2C O��-�A /?��CP�?Q/�/�-'� �/�O��N�/%CP 
  1.4 /N@�คN@��Nค%EP/�/?��CPO2��O'>���?��D� 

 

 

 

 

"@  4.1 �@%/?�ค/@#�O@��@�O��N�/%CPQ�ONค%EP/�#E/ IR Battery 
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2. �@%��2/��@%/?�คN@ค/@#N�O���/��/�2@$R!ห'?�P�$Q�ONค%EP/� Insulation 

Resistance Testers Nค%EP/�/?�คN@ค/@#N�O���/� 

 �A�@%�@%/?�คN@ค/@#N�O���/��/�2@$R!ห'?� �DP�#C�?Q��/�Q��@%��2/�
�?��N/R��CQ 

 2.1 ���FN#N�>� on 

 2.2 �%?��?Q�คN@R��CP 500 P/'�์ 

 2.3 �A2@$2CO��ห�C��CP�%BN/��'@$2@$�/�O�� O'>�A2@$2C�Aห�C� 

 �%���/��/�2@$R! 

 2.4 ���FN# TEST  

 2.5 /N@�คN@��Nค%EP/�/?�O'>���?��D� 

 

 

"@  4.2 �@%/?�คN@ค/@#N�O���/��/�2@$R!Q�ONค%EP/� Insulation Resistance Testers 

 

3 �@%��2/��@%/?�คN@ค/@#�O@��@��/���'/�#/N�/%์P�$Q�ONค%EP/�   Milliohm Meter 

Nค%EP/�/?�คN@ค/@#�O@��@� 

 �A�@%/?�คN@ค/@#�O@��@��/���'/�#/N�/%์ �DP�#C�?Q��/�Q��@%��2/��?��N/R��CQ 
  3.1 N�>��FN# on  

  3.2 �%?��?Q�คN@R��CP 200 mΩ 

  3.3 �A2@$2CO��-�A 2?#�?2N�O@ห@�?� 

  3.4 �%?� Reset QหOR�ON�N@�?� 0 
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  3.5 O'>�A2@$R�ห�C��?�2@$R!�CP#/N�/%์R�OO�N U �?� V, U �?� W, V �?� W 

   3.6 /N@�คN@��Nค%EP/�/?�O'>���?��D� 

 

"@  4.3 �@%/?�ค/@#�O@��@��/'/�#/N�/%์Q�ONค%EP/� Milliohm Meter 

 

4 �@%��2/��@%/?�O%��?�#/N�/%์ Q�ONค%EP/��EP//N@ ค'B�O/#�N�B�B�/'Nค%EP/�/?�$O@�P/'�์ 

�A�@%��2/� �DP�#C�?Q��/�Q��@%��2/��?��N/R��CQ 
   4.1 �%?��?Q�คN@R��CP P/'�์ 

   4.2 ���FN# SELECT QหON�O� DC  �%>O2�%� 
   4.3 �A2@$R�O�>�?��?Q/�/��?��?Q/'� /?�คN@O��2/B��์ off, /?�คN@O��2/B��์ on, 

/?�O����>#/N�/%์�A�@� O'>/N@�คN@��Nค%EP/�/?�O�N'>O���@%/?�O'>���?��D� 

   4.4 �A2@$R�O�>�?��?Q/ U (2@$2CN�C$/) �?� '� /?�คN@O��2/B��์ off, /?�คN@O��
2/B��์ on, /?�O����>#/N�/%์�A�@� O'>/N@�คN@��Nค%EP/�/?�O�N'>O���@%/?�O'>���?��D� 

   4.5 �A2@$R�O�>�?��?Q/ V (2@$2CNห'E/�) �?� '� /?�คN@O��2/B��์ off, /?�คN@O��
2/B��์ on, /?�O����>#/N�/%์�A�@� O'>/N@�คN@��Nค%EP/�/?�O�N'>O���@%/?�O'>���?��D� 

   4.6 �A2@$R�O�>�?��?Q/ W (2@$2C�QAN�B�) �?� '� /?�คN@O��2/B��์ off, /?�คN@O��
2/B��์ on, /?�O����>#/N�/%์�A�@� O'>/N@�คN@��Nค%EP/�/?�O�N'>O���@%/?�O'>���?��D� 

 

 

"@ �CP 4.4 �@%/?�O%�R!�?�#/N�/%์Q�ONค%EP/�ค'B�O/#�N�B�B�/' 
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5 �@%��2/��@%/?�2@$2?��@� O��Q�O#E/ห#F� Q�ONค%E P/��E P//N@ค'B�O/#�N�B�B�/'
Nค%EP/�/?�$O@�P/'�์ 

�A�@%��2/� �DP�#C�?Q��/�Q��@%��2/��?��N/R��CQ 
   5.1 �%?��?Q�คN@R��CPP/'�์ 

   5.2 ���FN# SELECT QหON�O� DC  �%>O2�%� 
   5.3 �A2@$R�O�>�?��?Q/�/��?��?Q/'� N�>�2/B��์ on �A�@%Q�O#E/ห#F�'O/N EP/N�O�
�O/#G'คN@O%��?�R!O'>���?��D� 

   5.4 �A2@$R�O�>�?��?Q/ U (2@$2CN�C$/) �?� '� (2@$2C�A) N�>�2/B��์ on �A�@%Q�O
#E/ห#F�'O/N EP/N�O��O/#G'คN@O%��?�R!O'>���?��D� 

   5.5 �A2@$R�O�>�?��?Q/ V (2@$2CNห'E/�) �?� '� (2@$2C�A) N�>�2/B��์ on �A�@%
Q�O#E/ห#F�'O/N EP/N�O��O/#G'คN@O%��?�R!O'>���?��D� 

   5.6 �A2@$R�O�>�?��?Q/ W (2@$2C�QAN�B�) �?� '� (2@$2C�A) N�>�2/B��์ on �A�@%
Q�O#E/ห#F�'O/N EP/N�O��O/#G'คN@O%��?�R!O'>���?��D� 

 

 

 

 

 

 

 

 

"@  5 �@%/?�2@$2?��@� Q�ONค%EP/��EP//N@ ค'B�O/#�N�B�B�/' 

 
5. (ล�@#/B�?" 

(ล�@#/? คN@#@�ไ��้@ �F 2E่อ�@#2อ%2Aห#?&�@#/BNค#@>ห์'ัญห@#"�?�#"@%"%!์ไ��้@�%@ !อN!อ#์ 
350 /?!!์  

1 �'�@%/?�คN@ค/@#�O@��@�O'>O%��?�R!!O@�CP/?�R�O �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@
%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ N EP/ห@คN@ค/@#�O@��@�O'>O%��?�R!!O@�CP/?�R�O  
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/@%2@%/B�?$O'> ?��@/@�C/0D�1@ 
2�@�?��@%/@�C/0D�1@"@ค�>/?�//�N�C$�Nห�E/ 4 

  �@%�%>�F#/B�@�@% �/?��%%#N�คP�P'$C�?��B� %>�?��@�B ค%?Q��CP 3
 EP/�@% ?��@/F�2@ห�%%#= 2�@�?��@%/@�C/0D�1@

 

�@%@��CP 1 �'�@%��2/�/?�%@N%N�N EP/ห@%>$>N/'@�CP�AR�O 
ห#@$N'�N�''์O��N�/%CP�CP

N'E/� 

คN@ค/@#�O@��@� 

(mΩ) 
O%��?�R!!O@ 

(V) 
1 20.59  11.71  

2 22.75  11.68  

3 21.51  11.68  

4 22.60  11.68  

 

 �@��@%@��CP 1 �'�@%/?�คN@ค/@#�O@��@�O'>O%��?�R!!O@�CP/?�R�O �F�2EP/�@%2/�2Aห%?��@%
/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ N EP/ห@คN@ค/@#�O@��@�O'>O%��?�R!!O@�CP/?�
R�O O2���@%�'�?��CQ 
 ห#@$N'�N�''์O��N�/%CP�CPN'E/� 1 คN@ค/@#�O@��@� 20.59 mΩ O%��?�R!!O@ 11.71 V 

ห#@$N'�N�''์O��N�/%CP�CPN'E/� 2 คN@ค/@#�O@��@� 22.75 mΩ O%��?�R!!O@ 11.68 V 

ห#@$N'�N�''์O��N�/%CP�CPN'E/� 3 คN@ค/@#�O@��@� 22.51 mΩ O%��?�R!!O@ 11.68 V 

ห#@$N'�N�''์O��N�/%CP�CPN'E/� 4 คN@ค/@#�O@��@� 22.60 mΩ O%��?�R!!O@ 11.68 V 

คN@�CP/?�R�O�F��@�2�@�>�A�@����B 
 

 

2 �'�@%/?�คN@ค/@#N�O���/��CP/?�R�O �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์
R!!O@��@�#/N�/%์ 350 /?��์ N EP/ห@คN@ค/@#N�O���/� 

�@%@��CP 2 �'�@%/?�คN@ค/@#N�O���/�2@$R!ห'?� 

คN@ค/@#�O@��CP/?�R�O 
2@$R!ห'?� O%��?�R!!O@�CPQ�O (V) คN@ค/@#N�O���/��CP/?�R�O(GΩ) 

O�� (+) 532  5.50  
�A  (-) 532  5.50  

 

 �@��@%@��CP 2 �'�@%/?��'�@%/?�คN@ค/@#N�O���/� �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@
%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ N EP/ห@�'�@%/?�คN@ค/@#N�O���/� O2���@%�'�?��CQ 
 2C2@$R!2CO��  คN@ค/@#�O@��@� 532 V O%��?�R!!O@ 5.50 GΩ 

2C2@$R!2C�A    คN@ค/@#�O@��@� 532 V O%��?�R!!O@ 5.50 GΩ 

คN@�CP/?�R�O�F��@�2�@�>�A�@����B 
 

3 �'�@%/?�คN@��'/�#/N�/%์�CP/?�R�O �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์
R!!O@��@�#/N�/%์ 350 /?��์ N EP/ห@คN@��'/�#/N�/%์�CP/?�R�O 
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/@%2@%/B�?$O'> ?��@/@�C/0D�1@ 
2�@�?��@%/@�C/0D�1@"@ค�>/?�//�N�C$�Nห�E/ 4 

  �@%�%>�F#/B�@�@% �/?��%%#N�คP�P'$C�?��B� %>�?��@�B ค%?Q��CP 3
 EP/�@% ?��@/F�2@ห�%%#= 2�@�?��@%/@�C/0D�1@

 

�@%@��CP 3 �'�@%/?�คN@ค/@#N�O���/���'/�#/N�/%์ 

คN@ค/@#�O@��CP/?�R�O 
��'/�#/N�/%์ คN@ค/@#�O@��@� (mΩ) 2C2@$R! 

U �?� V 0.41  N�C$/ Nห'E/� 
U �?� W 0.41  N�C$/ �QAN�B� 

V �?� W 0.41  Nห'E/� �QAN�B� 

 

 �@��@%@��CP 3 �'�@%/?��'�@%/?�คN@ค/@#N�O���/� �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@
%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ N EP/ห@�@%/?�คN@��'/�#/N�/%์�CP/?�R�O O2���@%�'�?��CQ 

��'/�#/N�/%์ U �?� V  คN@ค/@#�O@��@� 0.41 mΩ %>ห/N@�2C2@$R! N�C$//Nห'E/� 
��'/�#/N�/%์ U �?� W คN@ค/@#�O@��@� 0.41 mΩ %>ห/N@�2C2@$R! N�C$//�QAN�B� 

��'/�#/N�/%์ V �?� W คN@ค/@#�O@��@� 0.41 mΩ %>ห/N@�2C2@$R! Nห'E/�/�QAN�B� 

คN@�CP/?�R�O�F��@�2�@�>�A�@����B 
 

4 �'�@%/?�O%��?�#/N�/%์�CP/?�R�O �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@
��@�#/N�/%์ 350 /?��์ N EP/ห@O%��?�#/N�/%์�CP/?�R�O 
�@%@��CP 4 �'�@%/?�คN@ค/@#N�O���/�O%��?�#/N�/%์�@��'N/�ค/�คF# 

�'N/�ค/�คF# O%��?�#/N�/%์ 
��'/�#/N�/%์ 2/B��์ OFF 2/B��์ ON ��>#/N�/%์

�A�@� 

�?Q/�/� �?� �?Q/'� 46.75 V 46.72 V 46.3 V 

U �?� V 0.0 mV 1.3 mV 15.93 V 

U �?� W 0.0 mV 1.6 mV 15.93 V 

V �?� W 0.0 mV 1.5 mV 15.93 V 

 

 �@��@%@��CP 4 �'�@%/?�คN@O%��?�#/N�/%์ �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์
R!!O@��@�#/N�/%์ 350 /?��์ N EP/ห@คN@O%��?�#/N�/%์�CP/?�R�O O2���@%�'�?��CQ 

��'/�#/N�/%์ �?Q/�/� �?� �?Q/'� คN@O%��?�#/N�/%์ 2/B��์ OFF R�O 46.75 V 2/B��์ ON R�O 
46.72 V O'>��>#/N�/%์�A�@� R�O 46.3 V 

��'/�#/N�/%์ U �?� V  คN@O%��?�#/N�/%์ 2/B��์ OFF R�O 0.0 mV 2/B��์ ON R�O 1.3 mV O'>
��>#/N�/%์�A�@� R�O 15.93 V 

��'/�#/N�/%์ U �?� W คN@O%��?�#/N�/%์ 2/B��์ OFF R�O 0.0 mV 2/B��์ ON R�O 1.6 mV O'>
��>#/N�/%์�A�@� R�O 15.93 V 
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  �@%�%>�F#/B�@�@% �/?��%%#N�คP�P'$C�?��B� %>�?��@�B ค%?Q��CP 3
 EP/�@% ?��@/F�2@ห�%%#= 2�@�?��@%/@�C/0D�1@

 

��'/�#/N�/%์ V �?� W คN@O%��?�#/N�/%์ 2/B��์ OFF R�O 0.0 mV  2/B��์ ON R�O 1.5 mV O'>
��>#/N�/%์�A�@� R�O 15.93 V 

คN@�CP/?�R�O�F��@�2�@�>�A�@����B 
 

5 �'�@%/?�คN@P�$Q�O#E/ห#F��CP'O/ ��>�A�@%/?�2@$2?��@� �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์
�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ N EP/ห@คN@O%��?�R!!O@�CP/?�R�O 
�@%@��CP 5 �'�@%/?�คN@O%��?�R!!O@ 

�AOห�N�2@$/?��/�O'>'� O%��?�R!!O@ (V) 2C2@$R! 

�?Q/�/� �?� �?Q/'� 5.012  O�� �A 
U �?� V 4.306 N�C$/ �A 
U �?� W 0.32  Nห'E/� �A 
V �?� W 4.306 �QAN�B� �A 

 

 �@��@%@��CP 5 �'�@%/?�คN@P�$Q�O#E/ห#F��CP'O/ ��>�A�@%/?�2@$2?��@� �F�2EP/�@%2/�2Aห%?�
�@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์  N EP/ห@�'�@%/?�คN@P�$Q�O#E/ห#F��CP'O/ 
��>�A�@%/?�2@$2?��@� O2���@%�'�?��CQ 

��'/�#/N�/%์ �?Q/�/� �?� �?Q/'� O%��?�R!!O@R�O 5.012 V %>ห/N@�2C2@$R! O��/�A 
��'/�#/N�/%์ U �?� V  O%��?�R!!O@R�O 4.306 V %>ห/N@�2C2@$R! N�C$//Nห'E/� 
��'/�#/N�/%์ U �?� W O%��?�R!!O@R�O 0.32 V %>ห/N@�2C2@$R! N�C$//�QAN�B� 

��'/�#/N�/%์ V �?� W O%��?�R!!O@R�O 4.306V %>ห/N@�2C2@$R! Nห'E/�/�QAN�B� 

�O/#G'�CPR�O�@��@%��2/��@%/?�คN@O%��?�R!!O@�/� Hall sensor P�$ห#F�'O/��>�A�@%/?�2@$2?��@��>
#CคN@#CO%��?�R!!O@/$GN�CP 0.32 V 2'?��?� 4.306  V �?Q� U, V, W Q�2�@�>�F��@� %O/#Q�O�@�  
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/@%2@%/B�?$O'> ?��@/@�C/0D�1@ 
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  �@%�%>�F#/B�@�@% �/?��%%#N�คP�P'$C�?��B� %>�?��@�B ค%?Q��CP 3
 EP/�@% ?��@/F�2@ห�%%#= 2�@�?��@%/@�C/0D�1@

 

6 �'�@%/BNค%@>ห์�O/#G'�?P/R��/��GO�/�O��2/��@# 

6.1 N 0�/��GO�/�O��2/��@# 

 
O��"G#B�CP 1 O2��N 0�/��GO�/�O��2/��@# 

 

 �@�O��"G#B�CP 1  �/N@N 0�/��GO�/�O��2/��@#N�O�N 0�@$�?Q�ห#� 18 N 0ห�B� �?Q�ห#� 2 คE/
�'FN#�GO�/� O��2/��@#N�O�N 0�@$ #C�A�/� 18 ค� คB�N�O� 90% N 0ห�B�#C �A�/� 2 ค� คB�N�O� 10% 

 

6.2 /@$F�/��GO�/�O��2/��@# 

 
O��"G#B�CP 2 O2��%>�?�/@$F�/��GO�/�O��2/��@# 

 

�@�O��"G#B�C P 2  �/N@�G O�/�O��2/��@#�CPQ�OQ��@%�%>N#B�#C�N/�/@$F �?��CQ /@$F�/��G O�/�
O��2/��@# �PA�/N@ 20 �? �A�/� 1 ค� คB�N�O� 5 % /@$F�/��GO�/�O��2/��@# %>ห/N@� 21-24 �? 
�A�/� 16 ค� คB�N�O� 80 % /@$F�/��GO�/�O��2/��@# %>ห/N@� 25-30 �? �A�/� 3ค� คB�N�O� 15 % 

/@$F�/��GO�/�O��2/��@# %>ห/N@� 31-35 �? �A�/� 0 ค� คB�N�O� 0 % O'>/@$F 36 �?�DQ�R� #C �A�/� 0 

ค� คB�N�O� 0 % 

6.3 %>�?��@%0D�1@�/��GO�/�O��2/��@# 

�@$
90%

ห�B�
10%

N�0(GO!อ&O&&2อ&"@!

�@$ ห�B�

5%

80%

15%

อ@"F�อ�(GO!อ&O&&2อ&"@!

�PN@�/N@20 �? 21-24 25-30 �? 31-35 �? 36 �?�?Q�R�
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  �@%�%>�F#/B�@�@% �/?��%%#N�คP�P'$C�?��B� %>�?��@�B ค%?Q��CP 3
 EP/�@% ?��@/F�2@ห�%%#= 2�@�?��@%/@�C/0D�1@

 

 
O��"G#B�CP 3 O2��%>�?��@%0D�1@�/��GO�/�O��2/��@# 

 

 �@�O��"G#B�CP 3  �/N@�GO�/�O��2/��@#/$GNQ�%>�?��@%0D�1@ �PA�/N@  #.6 �A�/� 0 ค� คB�N�O� 
0 % %>�?��@%0D�1@ #.6�A�/� 1 ค� คB�N�O� 5 % �GO�/�O��2/��@#/$GNQ�%>�?��@%0D�1@ �/�. �A�/� 
0 ค� คB�N�O� 0 % �GO�/�O��2/��@#/$GNQ�%>�?��@%0D�1@ �/2. �A�/� 11 ค� คB�N�O� 55 % O'>�GO�/�
O��2/��@#/$GNQ�%>�?� �@%0D�1@ �%B��@�%C �A�/� 8 ค� คB�N�O� 40 %  

 

6.4 /@�C �GO�/�O��2/��@# 

 
O��"G#B�CP 4 /@�C �GO�/�O��2/��@# 

 

 �@�O��"G#B�C P 4  �/N@�GO�/�O��2/��@#/@�C �O@%@��@% �A�/� 0 ค� คB�N�O� 0 % �GO�/�
O��2/��@#/@�C �F%�B�2N/��?/ �A�/� 2 ค� คB�N�O� 10 % �GO�/�O��2/��@#/@�C  �?��@� �A�/� 15 
ค� คB�N�O� 75 % �GO�/�O��2/��@#/@�C �@$�/�//�R'�์ �A�/� 0 ค� คB�N�O� 0 % �GO�/�O��2/��@#
/@�C /EP� N �A�/� 3 ค� คB�N�O� 15 % 

 

5%

55%

40%

#> ?&�@#0D�1@ 

�PN@�/N@ #.6 #.6 �/�. �/2. �%B��@�%C

10%

75%

15%

อ@�C�

�O@%@��@% �F%�B�2N/��C/  �?��@�

�@$�/�//�R'�์ /EP�N
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/@%2@%/B�?$O'> ?��@/@�C/0D�1@ 
2�@�?��@%/@�C/0D�1@"@ค�>/?�//�N�C$�Nห�E/ 4 

  �@%�%>�F#/B�@�@% �/?��%%#N�คP�P'$C�?��B� %>�?��@�B ค%?Q��CP 3
 EP/�@% ?��@/F�2@ห�%%#= 2�@�?��@%/@�C/0D�1@

 

�@%@��CP 6 �@%�%>N#B�P�$%/#�/��GO�/�O��2/��@# �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@
%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ 

�F '#>N!B% (N) �̅ S.D. O'#(ล 

2@#@%�Q�O�@�R�O2>�/� 4.55 0.67 %>�?�#@��CP2F� 

O2��ค/@#N%O/Q��@%Q�O�@�R�O 4.6 0.58 %>�?�#@��CP2F� 

�%%�F��QAห�?�R�O 4.25 0.62 %>�?�#@� 

%>��2@$R!R#N�?��O/� 4.25 0.77 %>�?�#@� 

�@%�%/�N�Oค/��% 4.15 0.65 %>�?�#@� 

ค/@#N%O/Q��@%��'/�R#NN�O�/?��%@$�N/�@%Q�O�@� 4.45 0.75 %>�?�#@� 

Q�O��'/�R�O�N@$ 4.50 0.50 %>�?�#@��CP2F� 

/?2�F#Cค/@#O�O�O%� 4.55 0.67 %>�?�#@��CP2F� 

#C�F�/F��%�์%>���O/��?�2N/��Fคค' 4.15 0.73 %>�?�#@� 

%>$>�@%N�%��/�%� 4.10 0.77 %>�?�#@� 

�%/��N/#R�O�N@$ 4.35 0.73 %>�?�#@� 

�Aค/@#2>/@��N@$ 4.55 0.50 %>�?�#@� 

�A%F�%?�1@�N@$ 4.40 0.58 %>�?�#@� 

/@$F�@%Q�O�@� 4.25 0.62 %>�?�#@� 

�@%�%/�N�Oค/��%�N@$ 4.20 0.60 %>�?�#@� 

/?2�Fห@�EQ/R�O�N@$�@#�O/��'@� 4.42 0.81 %>�?�#@� 

/?2�FR#N�N/QหON�B�/?��%@$ 4.50 0.67 %>�?�#@��CP2F� 

/?2�F#Cค/@#Nห#@>2#�?��@%Q�O�@� 4.55 0.50 %>�?�#@��CP2F� 

/?2�F2@#@%�N�'CP$�R�O�'/� 4.55 0.67 %>�?�#@��CP2F� 

/?2�F#Cค/@#O�O�O%�ค��� 4.45 0.59 %>�?�#@� 

/N@�N�EQ/ห@N�O@Q��N@$ 4.45 0.67 %>�?�#@� 

Q�O�@�R�O2>�/� 4.55 0.50 %>�?�#@��CP2F� 

N�O@Q�N�EQ/ห@O'>/BNค%@>ห์�ั�ห@R�O 4.35 0.65 %>�?�#@� 

ค/@#�N@2�Q�Q��@%N%C$�%GO 4.40 0.66 %>�?�#@� 

�?��AR#N�?��O/� 4.25 0.70 %>�?�#@� 

คN@N�ลC่"P "#/! 4.38 0.64 %>�?�#@� 
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  �@%�%>�F#/B�@�@% �/?��%%#N�คP�P'$C�?��B� %>�?��@�B ค%?Q��CP 3
 EP/�@% ?��@/F�2@ห�%%#= 2�@�?��@%/@�C/0D�1@

 

 

 �@��@%@��CP 6 �'�@%�%>N#B��/��GO�/�O��2/��@#�N/�F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@
%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ O�%�'R�OคN@N�'CP$ (x̅) N�N@�?� 4.38 2N/�N�CP$�N��#@�%�@� 
(S.D.) N�N@�?� 0.64 O2���D��GO�/�O��2/��@#ค/@#2/�ค'O/� �O@��@%Q�O�@�O'> �F�2EP/�@%2/�2Aห%?�
�@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ (x̅) �/� �F��%>N#B��?Q� 25 �F��%>N#B� /$GN
Q�N���์ 4.00 - 4.60 2N/�N�CP$�N��#@�%�@� (S.D.) N�N@�?� 1.0 

6.�@#อ B'#@"(ล�@#/B�?" 

 �@��'�@%/BNค%@>ห์�O/#G'ค/@#คB�NหO��/��GO�/�O��2/��@# �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์
�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์ �GO�/�O��2/��@#2N/�Qห�N#Cค/@#คB�NหO�2/�ค'O/��?�
/N@ �F�2EP/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์  �CP�?�0D�1@2%O@�
�F��@��DQ�#@#C�%>2B��B"@  O'>2@#@%��AR�Q�OR�O�%B� P�$N�'CP$O'O/�GO�/�O��2/��@#2N/�Qห�N#Cค/@#
คB�NหO� �F�2E P/�@%2/�2Aห%?��@%/BNค%@>ห์�ั�ห@%��?�%$@�$��์R!!O@��@�#/N�/%์ 350 /?��์  /N@#C
�%>2B��B"@ /$GNQ�%>�?� <#@�= N#EP/�G�@� คN@N�'CP$ (x̅) P�$�F��%>N#B�/$GNQ�%>�?� <#@�= #C 5 �F� คE/�F�
�%>N#B�'?�1�>�/� �O@��@%Q�O�@� , �O@�ค/@#�'/�"?$ , �O@��@%�A%F�%?�1@ , �O@��@%N'E/�Q�O/?2�F , �O@�
�@%�?��AคGN#E/ 

 �'�@%Q�O�@��F��@� �/N@#CคN@ค/@#N�O���/�N C$� /�N/�@%Q�O�@�O'>#Cค/@#�O@��@��/���'/�
#/N�/%์Q�'ONคC$��?��?Q�2@#N!2 U V O'> W �@��@%��2/��@%/?�คN@O%��?�R!!O@�/� Hall sensor P�$
ห#F�'O/��>�A�@%/?�2@$2?��@��>#CคN@#CO%��?�R!!O@/$GN�CP 0.32 V 2'?��?� 4.306  V �?Q� U, V, W Q�
2�@�>�F��@� %O/#Q�O�@�  
 

7.�OอN2%อO%>�@��@#/B�?" 

 1.คGN#E/N�O@Q��N@$O�Nค/%ห@�O/#G'QหON$/>�/N@�CQ 
 2. N�'CP$���@�O��N�/%CPQหO#Cค/@#Nห#@>2#�?�0?�#/N�/%์ 

 3. �@%�?�คGN#E/O'>Nค%EP/�#E//?�QหO %O/#Q�O�@� 

4. �@%#C�F��O/��?�2N/��Fคค'N EP/ค/@#�'/�"?$Q��@%��2/� 
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52



/@%2@%/B�?$O'> ?��@/@�C/0D�1@ 
2�@�?��@%/@�C/0D�1@"@ค�>/?�//�N�C$�Nห�E/ 4 

  �@%�%>�F#/B�@�@% �/?��%%#N�คP�P'$C�?��B� %>�?��@�B ค%?Q��CP 3
 EP/�@% ?��@/F�2@ห�%%#= 2�@�?��@%/@�C/0D�1@

 

[3] ��?��์ N��2?��@$F��. (2563). �@%//�O��$@�$��์R!!O@��@�N' O�2Aห%?��G O2 G�/ ?$ . 

/B�$@�B ��์.#ห@/B�$@'?$N�คP�P'$C%@�#�ค'�?��F%C 
[4] #�ค' '@��F$,"@คB� ���?�, /2F ' �F'N�'CQ$�, O'> �?��?$ P��. (2564). �@%//�O��O'>

 ?��@$@�$��์R!!O@�O�O��./%2@%/B�$@0@2�%์ /B0/�%%#0@2�%์ O'>N�คP�P'$C.1(1). 19 – 29. 
[5] #��%C /�ค์0B%B/B�$@,/?�%@�% Q��%�,  O'> /Nห�� �?2�%�์. (2564). �@%�?�Nค'EP/�%�R!!O@�@�

O��N�/%CP%N/# '?��@�O2�/@�B�$์:�@%��'/��?�%��@��?�O'>�@%�%%�F��QAห�?�./@%2@%/B�@�@%N�คP�P'$C
/F�2@ห�%%#O'>/B0/�%%# #ห@/B�$@'?$%@�"?� B�G'2�ค%@#3(2). 156-163. 

[6] $F���?$ N�CQ$/2?�N�C$>, B2B� �0์ O�O��/� O'>'?�1��%C�@ N�CQ$/2?�N�C$>.(2565).�@%//�O��
O'>��2/�2�G�N�/%์R!!O@2Aห%?�N�B��@�%>$>2?Q�ค�N�C$/./@%2@%/B�$@0@2�%์O'>N�คP�P'$C #ห@/B�$@'?$
���F%C,6(1),90 – 99. 

[7] 2#�@�B �F�0%C,�?���%C�@ 2B�ห์�/� O'>2B��B ' 0%C/BN01. (2565). �@%//�O��O'>2%O@�
%�R!!O@ 4 'O/ 2Aห%?��B��?Q��ั๊# N��QA$@�N@N�EQ/Pค/B�-19.  �@%�%>�F#/B�@�@% /B�?$O'>�/?��%%# %>�?��@�B 
ค%?Q��CP 2<N�คP�P'$CO'>�/?��%%#/@�C/0D�1@N EP/�@% ?��@/F�2@ห�%%#= 2�@�?��@%/@�C/0D�1@"@ค
�>/?�//�N�C$�Nห�E/ 4./?��CP 10 #B�F�@$� 2565 

[8] 2#�@�B �F�0%C 2B��B ' 0%C/BN01 /B��B ' หB��C 2F B�?$ O2�2F/%%� O'>  G'�/C 2F#@'@. (2566). 
�@%//�NN��NN'>��2/�2#%%��>N EP/ห@/?�%@�@%2BQ�N�'E/� '?��@��/�%��?�%$@�$��์R!!O@ 2 'O/ ��@�
#/N�/%์ 3,000 /?��์ O��N�/%CP 72 P/'�์ 20 O/#�N. �@%�%>�F#/B�@�@%Nค%E/�N@$/B0/�%%#Nค%EP/��'OหN �
�%>N�0R�$ ค%?Q��CP 37./?��CP 25-28 �%��@ค# 2566 

[9] "@/�@  %ห#2@'C �%>�B�  %ห#2F/%%� O'> �%C�@ �?$�G' �@%2%O@��F��@���B�?�B�@%�N//��%
%>��R!!O@Q�%��?�%$@�$��์ (2560) /B�$@'?$%?�"G#B #ห@/B�$@'?$N�คP�P'$C%@�#�ค'0%C/B�?$ 

[10] P/"@2 %?�1@�F�, �?$$ ' ���?$2F%?��์�G'. (2555). �@% ?��@�F��@�/�%#2Aห%?��@%N%C$�%GO
O��%N/##E/O'>O��0G�$์�@%N%C$� N%E P/��@%//�O���?/ค/�คF#�@%�?�Nค'EP/�#/N�/%์R!!O@Nห�CP$/�A.     
ค�>ค%F0@2�%์/F�2@ห�%%# #ห@/B�$@'?$N�คP�P'$C%@�#�ค'/C2@� /B�$@N���/�O�N� O'> ค�>ค%F0@2�%์
/F�2@ห�%%# #ห@/B�$@'?$N�คP�P'$C %>�/#N�'O@ %>�ค%Nห�E/. 

[11] Mahesh S. Khande, Akshay S. Patil, Gaurav C. Andhale, and Rohan S. Shirsat. (2020). 

Design and Development of Electric scooter. International Research Journal of Engineering and 

Technology,7(5), 359 – 364.  

 

 

53



สถาบันการอาชีวศึกษาภาคตะวันออกเฉียงเหนือ 4
Institute of Vocational Education : Northeastern Region 4

สอบถามเพิ่มเติม
สถาบันการอาชีวศึกษาภาคตะวันออกเฉียงเหนือ 4
632 หมู่ 4 ตำบลบุ่งไหม อำเภอวารินชำราบ จงัหวัดอุบลราชธานี 34190
Tel : 045-210-691 Website : www.ivene4.ac.th


